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OF WORK IN COM- 
ION. 
WE have explained how the principal source of work is 
the heat produced by combustion. Of the many com- 
bustibles, or bodies that combine with oxygen and evolve 
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heat, only carbon and hydrogen are of practical importance. | 


To understand how vis viva, in the form of heat, can be 
developed by these combinations, and what influence the 
different conditions of fucl and air have upon this develop- 
ment of heat, it is necessary to consider the molecular 
states of those forms of matter employed for this purpose. 
The molecules, of which all bodies may be looked upon as 
built up, attract each other with forces which greatly vary 
with the different kinds of these molecules. The work 
done in economising these forces of attraction can be com- 
red with the work done in raising a body against 
gravity; the work in the one case is in proportion to the 
molecular force of attraction, and in the other to the 
weight of the body. Conversely, if we allow the body to 
follow the attraction of the earth, it falls, and a vis viva, 
exactly equivalent to the work to be done in again raising 
the body, is the result. If for the heavy body and the 
earth we take the molecules and their forces of attraction, 
we have a parallel case. To separate two molecules work 
must be done, and vis viva or heat is gained by allowing 
them to again approach each other. hen the molecules 
have to be separated, or their distances apart increased, 
heat must be expended, and, vice versa, when they are 
allowed to approach, heat is gained. We can thus separate 
bodies as to position either by work or by heat. In melting 
bodies heat is probably only used to produce another 
internal arrangement, as the volumes are generally not 
much increased—in some cases being even diminished—but 
the attraction of work between the molecules is certainly 
weakened. In evaporating a fargreaterincrease of volume is 
roduced, and a corresponding amount is also employed. 
The closest approximation between different molecules is that 
by means of chemical combination, and, accordingly, a great 
amount of heat is uséd in this kind of work, and a propor- 
tionate amount of heat is gained in the act of chemical 
combination. 

In the combinations of carbon with oxygen, of which 
combustion consists, the molecules of the carbon have to be 
separated or gasitied, with an attendant expenditure of 
work. The heat thus lost is, however, of course much 
more than counterbalanced by that produced by the com- 
binations into carbonic oxide or carbonic acid. By expan- 
sion heat is expended ; by condensation heat is regained. 
As coal consists of hydrocarbons as well as carbon, not 
merely the molecules of the fuel have to be separated, but 
its chemical compounds have to be decomposed before they 
can combine with oxygen. In this process, again, heat is 
diverted, but the affinities between the carbon and oxygen 
and between the oxygen and hydrogen are greater than 
between carbon and hydrogen; and hence the heat gained 
by the combination with oxygen is far greater than that 
lost in the act of decomposing the fuel into its elements. 

It must therefore be clear that the heat developed by the 
combustion of a given fuel must be greater the more the 
molecules of the fuel have been initially separated before 
they combine with oxygen. More work is stored up in 
the fuel, or there is less work to be done in effecting the 
disintegration necessary for combustion. If we take four 
fuels exactly similar chemically, but differing in their state 
of aggregation, the -ne being in lumps, the second in a 
state of powder, the third in a liquid, and the fourth in a 
= state, ceteris paribus, the heat developed by com- 

ustion will be the least for the solid, greater for the 
liquid, and the greatest for the gaseous fuel. The perfect 
state of preparation for combustion is therefore the gaseous 
state, and we may approximate tu that state when we 
introduce the solid coal—say, between rollers, as in the 
Leigh furnace—or when we expend work in diffusing the 
liquid into spray, as by means of Aydon’s application of 
the steam or air jet to this purpose. Small coal or saw- 
dust have long been ignorantly looked upon as the worst 
forms of fuel, because they burn badly on the ordinary 
arrangement of fire-bars, in which, indeed, they are rather 
distilled than burnt. But in reality they are the best 
possible forms of solid fuel, as work has already been 
accumulated in them, preparing them for combustion. 

In the combustion of fuel, prepared by gasification, in 
the combustion of liquid spray, and also to some extent 
even in burning powdered fuel, another and the most 
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considerable advantage is gained. By the facilitated access | 


of the air to the fuel the rapid combustion thus produced 
in its turn results in an intense development of heat. Qua 
combustion, an ordinary furnace bears the same relation, 
and for very similar reasons, to a good liquid fuel furnace 
as the slowly acting puddling furnace to the Bessemer 
converter. 

Let us consider the physizal conditions involved in the 
combustion inside acommon bviler furnace. A detinite 
volume of air is required to produce the combustion of a 
given amount of fuel, but in the common furnace nearly 
twice as much oxygen has to be introduced as that theo- 
retically required. The surfaces of intermixture are 
insufficient, and also the combinations formed at once 
dilute the oxygen. Much of the heat is expended in 
raising the temperature of the escaping gases, amongst 
which may be reckoned the useless nitrogen and the un- 
utilisea oxygen. Work is also expended in bringing the 
air into the furnace and in getting rid of the fire gases, 
which are generally directly done by the heat itself. The 
greatest amount of heat will be evidently obtained by 
reducing as far as possible the dose of oxygen to the theo- 
retical quantity. But it is only 
or, in other words, with a regular decomposition of the 
fuel, that the not less necessary air can “ supplied in 
regulated quantities. A regular and continuous supply of 
fuel can only be matched with a regular and continuous 
supply of air. These are the conditions of a rapid and com- 
intermixture, and these requirementscan only be fulfilled 

y a molecular disintegration, or separation, or expansion 
as much as possible approaching that of the iron itself” 
For, in truth, this air is just as much fuel as coal is fuel ; 


with a regular combustion, ' 
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and the counterpart of disentegrating what we colloquially 
term fuel is to be found in heating the air, thereby 
expanding it and accumulating a supply of work within it. 
To burn solid fuels with a fair degree of economy, it is 
necessary that they should be supplied in pieces as near 
alike in size as possible. Much of what we have written 
has been unconsciously for years carried out at the friction 
brake trials of the Royal Agricultural Shows. There the 
very best Welsh coal is carefully broken up into pieces of 
the size of a hazel-nut before being fed into the fire-box. 
The best way of burning solid fuel is in fact to bring it to 
the fuel in a great number of small and very rapid currents 

The first demand upon the heat evolved is to heat the 
fire gases, and this at once explains the great advantage of 
heating the air to be utilised, as in the blast furnace, or of 
heating both the gaseous fuel and the air, as in the 
Siemens and other furnaces, or of superheating the steam 
used as the vehicle in the Aydon liquid fuel jet. And 
when, as in the usual blast furnace arrangement, or the 
double-acting regenerator of the Siemens furnace, the heat 
thus employed is drained out of the escaping fire gases, the 
advantage is very considerable. The steam evolved from 
wet fuel, or the steam used to inject liquid fuel, would of 
course, unless it got decomposed in its passage, lead to a 
positive loss of heat, even more so than the nitrogen of 
the air; but, even if properly injected against the red-hot 
coal and decomposed, there is no gain, and the heat taken 
up in decomposing it is only regained by the combustion, 
while no return at all is made for the work expended in 
injecting the steam. Work is here again done against the 
molecular forces, as in raising a weight against gravity, 
and regained, as when the weight is allowed to fall. 

It is by practically carrying out these conditions of com- 
bustion that the Siemens furnace develops a heat only 
exceeded by the hydro-oxygen gas furnace of the labora- 
tory, in which the French professor, St. Clair Deville, 
delighted to melt, like lead, platinum before his audiences. 





NEW DOCKS AT ALEXANDRIA. 

Aw announcement has been made that the Egyptian 
Government, one of those that pay well and carry out 
large works, has granted a concession for docks at Alex- 
andria on advantageous terms. The Egyptian Govern- 
ment, on its own account or through the Civil List, has 
carried out a railway system, set up telegraphs, and nume- 
rous public works with great success, the chief of them 
under the direction of the late Robert Stephenson. Egypt 
is also a great customer for agricultural machinery, cotton 
presses, cotton gins, sugar machinery, and distilling appa- 
ratus. It has alsoa large mercantile steam fleet of Eng- 
lish make. As the Viceroy is practically the recipient 
of all the revenues of the country, the chief landowner, 
proprietor of the railways and telegraphs, and a great mono- 
polist of commercial produce, he has a paramount interest 
in the country, and he is able to give assured co-operation 
to any undertaking under his auspices. As the railway 
from Alexandria to Cairo and Suez belongs to him, he has 
for many years been making large profits from the English 
out of the transit to India. Possibly this will not last long. 
One of his predecessors was clever, and engaged deeply 
in the Suez Canal, being persuaded that Egypt was to get 
more liberal returns thau even from the overland railway. 
The consequence has been that the Egyptian exchequer 
has been taxed to an enormous amount for the benefit 
of the French. The Viceroy gets nothing from the canal, 
and will get nothing, and he finds himself in danger of 
having the chief source of his railway revenue cut off from 
him, and the thriving custom house of Alexandria damaged 
by the new French erection at Port Said, to which the late 
Viceroy contributed his name, and the present Viceroy his 
money. As the results begin to be seen the Egyptian Go- 
vernment is bestirring itself. One of its plans was to ex- 
tend the railway on the Red Sea to Cosseir or Berenice, and 
it has had an expedition of three English engineers at 
Berenice examining the port and searching for coal. We 
have not heard any report as to the success of this mission, 
and we have reason to believe that its special object has 
failed. With regard to the railway, although it is a part 
of the concession of the Azizieh Steam Navigation Com- 
pany, that company has no funds for the extension, having 
exhausted its resources in the purchase of its fleet, and its 
trading operations not being very flourishing. An attempt 
bas been made to raise further funds for another auxiliary 
project, and this has failed. The railway to the Red Sea 
would be a costly work, and both the Government and 
Civil List Treasury are embarrassed, and in their present 
financial crisis being obliged to devote such loans as they 
can raise to other purposes they cannot go on with the 
railway extension. Hitherto railway branches have been 
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labour can be got for the earthworks; but on the greater 
part of the proposed line there is no population, and, 
although fe//ahs could be set to work, they would have to 
be fed, and unless fed and paid the quantity of work would 
be very small. 

The Suez Dock, constructed by Frenchmen, at the other 
end of the Alexandria and Suez Railway, is doing a great 
deal of good, but if the Suez Canal is opened the dock will 
do most good to the canal traffic, and be, so far, a means 
of competition with the railway. Under these circum- 
stances the Government is seriously considering a propo- 
sition to construct docksat Alexandria. 

The great trade of this port must be pretty well known. 
It is the main station of the Peninsular and Oriental 
Company for its contract work to India, China, and 
Australia; and its great French rival, the Messagéries 
Impériales, backed by its own Government, sends almost 
as large a fleet to compete with us to India and China. 
The Austrian Lloyds have a line from Trieste, and the 
Italians one from Brindisi, to work their direct route. 
All these companies, however, deal with only one class of 
traffic, but there is a great deal comes in from the north, 
direct from Constantinople and Smyrna, oralong the coast 
of Syria, worked by the Aessagéries Impériales, the 
Austrian Lloyds, the Azizich Egyptian Steam Company, 
and the Russian Company. Besides this, chiefly passenger 


traffic, there is an enormous goods trade carried on mostly 
by English steamers, working through the Mediterranean, 
or along the Levant coast. As there is no coal in the 
country, there is a large import of coal and extensive and 
ill-conducted coaling arrangements. A great number of 
sailing vessels and coasters also frequent Alexandria. 

Although there is fair anchorage for the steamers, the 
accommodation has been in the old style—the ships lying 
out in the port, coaliug, taking in and discharging goods, 
and passengers and their luggage are subjected to the boat 
nuisance. The consequence is that the port of Alexandria 
is far behind the new ports of Marseilles and ‘Trieste, and 
there is scope for the application of the like improvements. 
At Marseilles the steamer for the India mail lies alongside 
the quay, and the passenger walks aboard; at Alexandria 
he loses time and is annoyed, and hours are now of 
importance in contending with the Suez Canal. Docks 
will afford a great remedy. The steamers will rapidly 
load and discharge cargo in the docks, and coal conve- 
niently. 

The through railway to Suez can be brought on to the 
wharfs, goods and luggage be loaded on the trucks, and 

ngers get into their carriages. This will afford a 
considerable acceleration and great convenience, It will 
also, in connection with the Suez Dock, give the railway 
route some chance of competing with the caval in other 
departments of traffic. There is likewise a short railway 
in Alexandria which possesses considerable advantages— 
that is the Ramleh line, made about three years ago 
by a small company of English merchants. This little 
road runs to a suburban district of villas formed on the 
sand downs, east of Alexandria, which, singularly 
enough, afford cool sleeping rooms with little danger from 
mosquitos, and, further, in the morning a bathe in the sea. 
Although greatly frequented by European residents, 
Ramleh (the sands) has not been conveniently accessible to 
European visitors, but if extended, as proposed, to the new 
docks it will become available, and it ought also to be 
connected with the through railway by a junction line. 

There is an anecdote about railways in Alexandria 
which bears on the new dock plan. Some of the speculators 
there undertook to put Alexandria on a par with New 
York, by endowing it with street tramways. Our engi- 
neering readers may calculate the cost of a wile or two of 
this. In due time, soon after completion, the Viceroy was 
got hold of, the benefit of encouraging refiuved civilisation 
inculcated upon him, and he agreed to purchase the street 
tramways for a very large sum—£200,000 we have heard, 
but do not believe. Some few months after his Highness 
was driving into the City in his accustomed rapid style, 
and bang, bang, went the carriage. “ What is the cause of 
this?” asked the Viceroy. “It is your Highness’ railway,” 
was the reply. “Let it be pulled up.” This was done 
forthwith, and there was an end of his Highness’ invest- 
ment. As there is a chance for repurchasing the docks 
so there is a chance of this stipulation being carried into 
effect. 

Notwithstanding the confident announcement in the 
Times, at the last advices the concession was not signed, 
but we are informed it was treated as a serious matter by 
the Government and the community, and the foreign 
opposition had been unsuccessful. The plan was not 
known, but there is engineering power on the ground, in 
the persons of Mr. Thompson, C.E., the architect of the 
large structure of the Orievtal Hotels Company, at Cairo; 
Mr. Le Neve Foster, and other evgineers. 

The terms are said to be permission to charge Liverpool 
dock rates, and this is equivalent to a profitable yuarautee, 
as it is a right to levy toll on an enormous trafiic. The 
Government is to have the right to buy up the under- 
taking, we are informed, at twelve years’ purchase. There 
is very little question that the requisite capital will be 
obtained on the signature of the concession, and that it is 
one of the practicable undertakings of the day. ‘lhe con- 
tractors, who were chiefly employed on the Egyptian 
Railway works, were Messrs. Brassey and Mr. ikdward 
Price. The latter executed the great bridge over the Nile. 

In these days of slack work it is some comfort to record 
anything like business. 


ELEMENTARY PAPERS ON CONSTRUCTION. 
No. Il. 

Iw all calculations which comprise the double operations of 
evolution and division, it shortens labour to divide first, and ex- 
tract the root of the quotientafterwards. Consequentl,, the simple 
rule we gave in our last article for finding the diameter of a rod 
capable of safely supporting a given strain of tension, instead of 
being written “ take the square root of the weight in tons, and 
divide by two,” may be put “divide the given weight in tons 
by four, and extract the square root of the quotient.” The dif- 
ference in the result obtained by this simple rule and that by 
the mathematically correct one is almost inappreciable, so that 
practically the former may always be used. As an example: if 
a rud be required to support safely a weight of 100 tons, what 
should be its diameter? By the short rule the answer is 5in., 
and by the other 5 04in., the discrepancy being too small to be 
worthy of consideration. The converse of the proposition may 
be worked out in a manner equally simple, if it be required to 
find what weight would be safely supported by a rod of a given 
diameter. Rule—‘ Square the diameter in inches and multiply 
the result by four. The product will be the safe working luad 
in tons.” What weight would a rod 3in. in diameter safely sup- 
port? Answer, thirty-six tons. Our readers will ‘now be able 
to calculate for themselves any special cases that may arise from 
the data we have given, and we shall pass on to examples of dif- 
ferent forms of sections. 

Rectangular bars may be regarded as those in which the breadth 
and the thickness may be in any relative proportion to one 
another. When these two dimensions are equal, the bar, of 
course, becomes square in section. There are practical limits to 
the ratie between the breadth and thickness of bars, that should 
not be exceeded. These are well-known to every one who has had 
anything to do with ironwork of even the smallest description. 
As a rule a flat bar should not be less than gin. in thickness, nor 
do they usually exceed lin. Whenever it is necessary to em- 
ploy a member of excessive scantling, it is preferable to use a 
couple, not only because it is difficult to roll iron of a uniform and 
homogeneous texture when it surpasses certain dimensions, but 











also the strain is more evenly distributed over the material wien 
a couple of smaller bars are used in the place of one very large 
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one. To find what should be the dimensions of a rectangular bar 
to support agiven weight, itis evident that as the requisitesectional 
area will depend upon the product of those two dimensions, the 
breadth into the thickn>ss, one of them must beassumed before the 
other can befound Ifthe’b~-adth be given, then to find the depth 
or thickness we use the folloving rule :—“ Divide the load in 
tons by five times the given breadth in inches, and the quotient 
will be the required thickness in inches.” Should the thickness 
be given the rule will stand. “ Divide the load in tons by 
five times the given thickness in inches, and the quotient will be 
the required breadth in inches.” As an example, what should 
be the thickness of a rectangular bar 3in. broad to support a 
tensile strain, or weight of twelve tons? Answer, fin., or in. 
But, as bars increase usually by x s 

jin. in thickness, that dimension 
must always be expressed in 
multiples of that subdivision, so 
that practically the answer to 
the above would be jin., and 
the bar would be 3in. by fin. 4 
It will always be safer to add a 
in. to the bar than to subtract 
it, or, in other words, to make 
it a little stronger rather than a 
little weaker than necessary. 
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When the bar is square the 8 
dimension required is the length a 
of one of its sides, which may = 
be found as follows :—‘“‘ Divide j2 

the weight in tons by five, = 
extract the square root of the BR 


quotient, and the result will — 
be the length of the side in 
inches. Example: What should 
be the length of the side 16 — 
of a square bar to support eo 
twenty tons? Answer: 2in. Similarly with bars of any section 
whatever, where it may not be possible to determine the dimen- 
sions so readily, let the sectional area be first obtained, and then 
the di ions y to make up that amount of metal may 
be determined by one or two trials. Obviously in the case of 
channel iron, we must find what is the total quantity of 
material or sectional area required, and then proceed to adapt 
the proportions so as to constitute that area. In ali instances 
of calculation respecting sections of iron, different in form from 
the round and rectangular bar, the designer should make him- 
self acquainted with the ordinary sections and scantlings to be 
had in the market. It never pays to order special forms of iron, 
unless the job be avery large one—such, for instance, as the new 
roof over the Midland Terminus at St. Pancras. In instances of 
so extensive a character it is worth the manufacturers’ while to 
construct new rolls to turn out the large quantities demanded. 
It has been already stated that the effect of the application ef 
any force to a body is to induce motion among its component 
particles, or, in other words, to alter the original shape of the 
body. The effect of the strain we are at present considering is 
manifestly to alter the form of the body in the direction of its 
lengtb. A weight suspended from a rod tends to lengthen it or 
stretch it. While it is impossible to ascertain the smallest 
weight which will stretch a rod, or under what strain it com- 
mences to be lengthened, it is quite possible to determine what is 
the greatest weight that may be brought upon it without 
damaging its elasticity, or the greatest amount of extension the 
rod should be allowed to undergo with safety. The elasticity of 
a body is the peculiar property it possesses of returning to the 
same form it had previously after the application of a force 
This is a property shared in a greater or less degree by 
all bodies. Whether a body, after being acted upon by an 
external force, will return absolutely to the same form it had 
before the application of the force depends, upon three conditions 
—namely, the amount of the force, the degree of elasticity pos- 
sessed by the body, and the duration of the time it is allowed 
to be subjected tu the force. If we imagine a weight of ten tons 
to stretch a rod to a certain extent, it is reasonable that a weight 
of twenty tons would stretch it still more, if not to double the 
former extent. This is the general law of elasticity, which is 
usually known as Hooke's law, and was propounded by him as 
“ut tensio sic vis,” signifying that the extension is proportional 
to the force applied. There is no necessity to question the 
abstract truth of this law with respect to different bodies; it is 
sudicient to know that within certain limits it is practically true 
for all purposes of construction. The limits alluded to are 


























those where an excessive weight is applied and the increase | 


of length is also excessive, in which case the law no longer holds, 
and the extension augments.in an irregular and dangerous 
manner, 
danger of fracture to the rod, that the safe working load has 
been so chosen as to fall well within the limits of elasticity of 
the material. Having shown that there is no fear of fracture to 
be entertained, in consequence of the safe working load we have 
selected stretching the material beyond its powers of uniform 
elastic resistance, we have now to consider the especial be- 
haviour of a rod or bar of iron under a tensile strain. Under 
ordinary circumstances an iron bar, after supporting a consider- 
able load, will not return to its original length, but will undergo 
a@ permanent alteration in that direction. This permanent 
increase of length is termed the “ set,” and its amount depends 
upon the force applied and the nature of the material. When a 
bar is subjected simply to its safe working load there is no 
appreciable set, but, as it becomes necessary to test bars, in 
order to ascertain the quality and strength of the iron, a heavy 
strain must be applied, and the “set” is to some extent an 
indication of the character of the material. It is easy to see 
that some care is demanded in not overdoing the experiment, 
for if the weight be too great, and the “set” of a correspond- 
ing magnitude, the elasticity of the iron is injured, and 
the bar rendered useless. There are some peculiarities 
attending the “set” of iron, deserving of attention. In the 
first place it is not produced instantaneously, but some time 
is required for it to acquire its full amount due to a given weight 
or strain. When once this has taken place and the weight been 
removed the second application of it, or of any smaller weight, 
produces no farther “set” or permanent elongation in the mate- 
rial. Should a considerably greater weight be applied then the 
bar will undergo another elongation or set, due to the greater 
strain upon it. It appears as if a certain duration of time were 
necessary to enable the material to adapt itself to the particular 
circumstances of each case, forif a heavy weight be suddenly and 
rapidly applied to a bar it will break, or, rather, snap at once, 
without undergoing any elongation of its length; the strain is 
induced so quickly that the elastic force has no time, to use a 
common phrase, to exert itself. 

There is evidently, therefore, a particular position or distance of 
the particles of a bar among themselves the best suited to resist 
different degrees of strain. In the diagram let the same bar be re- 
presented under three different conditions. Assume at first that it 
has just come from the rolls, and has not been subjected to any 


appreciable strain, and let the horizontal lines in the diagram 
represent the supposed distance apart of its component particles. 
Secondly, let us imagine it strained in tension by a weight of 
twenty tons; it will suffer an elongation, and the distance 
between the particles will be increased, which is shown in the 
figure by the horizontal lines in “2° being farther apart. This 
distance accordingly is the best adapted for resisting a strain of 
the given amount, and will therefore not be altered by the 
renewal or reapplication of it, no matter how often the operation 
may be repeated. So soon as a strain greater than that which 
has already been applied is brought upon the bar it takes another 
“ set,” and assumes a new relativearrangement of particles, shown 
in the cut, and this process of self-adaptation to resi-t the strain 
goes on until the elastic powers of the material are overcome, and 
the bar breaks in two. Although, for the sake of explanation, 
we have represented the increase of length to be considerable, in 
reality it is generally but very trifling, and in the majority of in- 
stancesalmost inappreciable. Atthesametimeitisof importance to 
know how to estimate the amount of “set,” and to calculate how 
much a bar will increase in length under the application of a 
given weight. It is not difficult to derive a rule for this purpose. 
As in our former examples, we must first determine a constant, 
and then apply it to the calculation in question. This constant 
is generally known as the modulus of elasticity, and is also 
called by some writers the coeflicient of elasticity, or of elastic 
reaction. It is the weight in pounds that would stretch or com- 
press a bar having a sectional area of one square inch by an 
amount equal to its own length. In all the calculations made by 
the help of this coefficient it is taken for granted that the bar has 
not been subjected to any previous strain sufficiently great to 
have produced any permanent elongation or set. Should it have 
been subjected to an initial strain it is evident, from what has 
been already stated, that the results would be unreliable. For 
wrought iron the modulus of elasticity may be taken at 
24,000,000 lb., which supposes that the strains applied are within 
the limits of elasticity, and consequently obey Hooke’s law. If 
we term this the modulus of elasticity, or coefficient of elastic 
tension. there will be an equivalent number corresponding to the 
coefficient of elastic compression. These two, for all practical 
purposes, may be regarded as identical, particularly as the abso- 
ute difference between the two is not of any considerable extent. 








OLDHAM ScIENCE AND ArT ScHooL.—The vacant mastership in 
this school has been filled by the appointment of Mr. Joseph Peter 
Phythian, C.E., holder of a certificate of proficiency in engineering 
science from the University of Glasgow. 

South KeEnsincTton MuseuM.— Visitors during the week ending 
27th June, 1868.—On Monday, Tuesday, and Saturday, free, from 
ten a.m. to ten p.m., 8613; on Wednesday, Thursday, and Friday 
(admission 6d.), from ten a.m. till six p.m., 1840; National Portrait 
Exhibition by payment, 1893; total, 12,346; average of correspond- 
ing week in former years, 11,499; total from the opening of the 
museum, 7,474,903. 

StL¥-RIGHTING ARRANGEMENT FOR LIFEBOATS.—An ingenious 
idea for this purpose has lately been patented by a Mr, Gunner, 
who exhibits a model of the apparatus at the office of Mr. Darling, 
4, Howard-street, Strand. The boat resembles those of the 
National Lifeboat Society in general form, except that the sheer 
fore and aft is not carried so high as it is in the Society’s boats. 
Amidships a kind of cabin is constructed, closed by a watertight 
door; this cabin or compartment rises only to the level of the boat’s 
gunwales in the centre, but is carried up like a pair of horns at 
each side, so that there is a casing for the length of 
the cabin, say 6ft., standing about Sft. over each side, and 
about a foot and a-half wide; in the hollow between 
these casings is placed a cylinder or cask pivotted on a bar 
secured to the roof of the watertight compartment. The 
employment of this balancing cask constitutes the improve- 
ment in the self-righting principle; for having a foot or two of play 
before touching the bulkhead at either side when the boat is 
capsized it naturally turns over to one or other, thus giving a pre- 
ponderance of flotation to the side to which it happens to turn, 
and preventing the possibility of the boat hanging, as it were, for 
atime before righting. This is undoubtedly an assistance towards 
a desirable result; but the centzal cabin, in which it is intended 
(if ventilation for it can pe contrived) to stow twenty people, 
would be a serious hindrance to the working of the boat, and be 
almost certain to be knocked to pieces if the boat upset in shallow, 
broken water. It is also intended to use the small stem-and-stern 
water-tight compartments for stowing ten people each, pro- 
vided ventilation can be obtained for them. The remainder of the 
boat would thus be clear for working her, but for our part we 
should strongly object to be stowed away as inside passengers, 
though the spaces might be very useful for provisions in the case 
of ships’ lifeboats, For this purpose this form of boat is much 
more adapted than for shore work, where the central cabin would 
be a serious impediment in working the boat off. 

THE VALE oF NeaTH RAILWAY AND THE HARBOUR BRIDGES. 


: : 3 : | —(from a Correspondent.)—Vrobably most of your readers will 
It is to guard against any violation of the law, and of | ( om : 7, J ; 


remember that on the morning of the 28th of November, 1865, a 
very serious accident happened on the Vale of Neath Railway, the 
engine and several coal wagons being precipitated into the lock of 


| the half-tide basin of the North Dock, resulting in the death of 





two men, and the destruction of a large amount of property. 
Since the opening of the Vale of Neath—or rather the direct Swan- 
sea and Neath line—the safe working of the bridges in connection 
with the railway has always been the subject of the most anxious 
solicitude and attention on the part of Mr. Joshua Williams, the 
able manager of the South Wales section of the Great Western 
Railway. A most efficacious code of telegraphic signals has 
always been in operavion, the opening of the bridge being self- 
acting upon the signals, and the unfortunate accident referred to 
could not possibly have happened had ordinary care and attention 
been exercised by the railway officials in charge of the line at the 
time. This was established beyond ail doubt by the subsequent 
conviction of manslaughter of one of the men. But inasmuch as 
it was found that the officials could not be implicitly relied upon 
in the transmission of signals, the attention of the general manager 
and other authorities of the line has been directed to giving 
increased security, and this, after much scientific labour, has been 
accomplished, and apparently so successfully that a similar acci- 
dent is now rendered altogether impossible. We therefore sinply 
state that the great object of this new invention was to make the 
opening of the bridge selt-acting upon the various telegraphic out- 
posts, and to such precision has the plan been applied, taat the 
opening of the bridge but a single half-inch instantly and com- 
pletely destroys all telegraphic communication, and of course no 
train, either passenger or mineral, would be allowed to proceed 
without the usual signals being first given and received. When 
the bridge and everything on the line is in proper order tor a train 
to proceed the instrument shows “line clear,” upon the starting 
of the train this is reversed to ‘train on line,” but upon the 
opening of the bridge, in addition to the telegraphic communica- 
tion being severed, the revolving discs of the iustiument fall to a 
perpendicular, showing hait red and half white, or danger, and 
this sigual is altogether beyond the control of the man in charge 
until all danger is removed by the closing of the bridge. ‘This 
mechanical and scientific arrangement hus been inspected by 
several gentlemen of engineering skill during the past week, who 
have expressed themselves in every respect satisfied therewith. 
The inventor of the telegraphic instrument is Mr. C. KE. Spagnoletti. 
Both the telegraphic communication and the bridge apparatus 
have been constructed under the persona) care and superintendence 
of Mr. Izant, the well-known electrician, of London, a gentleman 
connected with the laying of several marine te/egraph cables, 





FOREIGN CONTEMPORARY PUBLICATIONS, 
Les Mondes gives the following on the electric light from Dr, 
Gizcomo Manuelli, of Reggio:—‘ Wishing to suppress the regu. 
lators of the electric light, I associated magnesium with carbon 
and platinum. The results obtained did not appear to me of 
sufficient importance for publication nevertheless as they are 
better than those obtained by M. Roux, which appeared in the 
last number of Les Mondes, I send them to you. At com- 
mencing I used a small disc or lens of magnesium, pierced 
through the centre, and in the cavity I placed the two carhon 
cones which it surrounded like a small ring, but the magnesium 
blackened in vitrifying. It then occurred to me to remove from 
time to time the glass which was produced by preparing carbons 
with the dust of coke, magnesium, and sugar. These carbons 
placed one against the other produce lights and maintain it with- 
out the aid of mechanism; they sustain themselves by their own 
weight, but the light is not constant in consequence of the glass 
which forms and detaches itself, still it does not weaken because 
the glass does not remain long With the magnesium round the 
cones of pure carbon sustained like the preceding ones and kept 
apart by the small pierced disc of magnesium, the light is more 
constant but becomes weaker. I made a last trial with a 
platinum spiral having inside a little cylinder of magnesium. 
‘The result is satisfactory as to the constancy of the light, but it 
is less intense than with the carbon. Any one who had the 
means could, I think, succeed in solving this problem by pre- 
paring the carbons with magnesium.” 

In the last number of the above publication we find the fol- 
lowing obituary notice of the great Pouillet, who died on the 
14th ult., aged 77:—* He entered the Ecole Normale in 1811, 
where he soon became an instructor and afterwards chief of the 
physical department, and finally Professor of Physics at the 
Lycée Bourbon. In 1829 he became Professor and Sub- 
Director of the Arts et Métiers. In 1831 he succeeded Dulong 
at the Ecole Polytechnique, and shortly afterwards became 
Professor of Physics at the Sorbonne and Director of the Con- 
servatoire des Arts et Métiers. His teaching at the Sorbonne 
was most brilliant. In 1837 he entered the Académie des 
Sciences in the section of physics, and received the Legion of 
Honour. The seizure of the Conservatoire in 1849 deprived him 
of his office. After the coup d'état he refused his submission to 
the new Government, and was regarded as having resigned his 
chair at the Sorbonne.” We shall refrain from translating or 
commenting on the criticisms in which the editor of Les Mondes 
indulges with regard both to the scientific and private reputa- 
tion of one of the greatest philosophers of modern days, and 
which are sufficiently accounted for by the private quarrel to 
which he has the bad taste to allude. 

The first report for last month of “The Proceedings of the 
Sociéte des Ingenieurs Civils” contains notices of the Suez 
Canal, Stephenson’s Swedish railways, and Penrice’s rock-boring 
machine, with all of which our readers are already familiar. A 
memoir was read from M. Pichault on the subject of “ Aerial 
Navigation,” in which he combats the theory which attributes to 
a bird like the eagle an actual development of force equal to 25- 
horse power, and contends that the power necessary for sustain- 
ing flight is inversely as the surface of the apparatus employed. 
This subject appears to attract quite as much attention at pre- 
sent in France as it does here, for we find M. Callon recommend- 
ing M. Pichault to study the numerous papers that have recently 
been published upon it, more especially those by M. Landur, in 
the Presse Scientifique des deux Mondes. 

In a journal so much devoted to matters of current practical 
interest we have not space to make as many quotations as we 
could wish from the more theoretical foreign publications; but 
we shall from time to time append to the quotations we do make 
such a list as the following of articles which we consider inte- 
resting for one class or other of our readers :-— 

Comptes Rendus.—Vol. 66.—Gillot: “On the Carbonisation of 
Wood, and on the Metallurgy of Iron,” p. 231. Boussingault : 
“ Analysis of a Cast Iron containing Chromium, and on the Esti- 
mation of Carbon in Iron, Cast Iron, and Steel.” p. 873. H. de 
Villeneuve-Flayosc: “On the Accordance of Glacial Phenomena 
with the Regular Decrease of the General Temperature of the 
Earth and with Recent Upheavals.” p. 893. A. Scheurer- 


Kestner : “ Researches on the Combustion of Coal.”  p. 1047. 
H. Fizeau: “On the Dilatation of Solids by Heat.” (Second 


Memoir.) p. 1005. 

Monatsbericht der Kiniglich Preussischen Akademi der Wissen- 
schaften zu Berlin, 1868.—Dove: “On the Temperature and 
Humidity of the Wind in Persia.” p, 33. A. W. Hoffman: 
“On Methods of Research in Organic Chemistry.” p. 56. 

Sitzunysherichte der Kaiserlichen Akademie der Wissenschaften 


cu Wien. (Mathematisch-naturwissenschaftliche Classe.) Division 
2. Vol. 56. Nos.4and 5. L. Boltzman: “On the Number of 
Atoms in Gaseous Molecules, and on the Interior Work of Gases.” 


p. 682. 

Poggendorfi's Annalen der Physik.—J. C. Poggendorff: “ On 
the Mutual Reaction of Two Electrical Machines.” p, 442. 
(Lbid., vol. 131, pp. 495, 655; vol. 132, p. 479). 

Annales du Génie Civil. Vol. 7., No.5. May, 1868.—C. Knab : 
“On the Use of Mineral Oils for Heating the Boilers of Marine 
Steam Engines,” followed by some Remarks on the Application 
of Oxygen as a Combustible.” p. 305. A. Achard: “ Remarks 
on the Theory of the Hydraulic Ram.” p. 321. “ An Improved 
Indicator for Railway Carriages.” p. 359. “On a Sudden 
Sinking of the Ground at Essen, Prussia.” p. 360. “On the 
Method of Testing the New Bridge on the Moskowa, at Borodia.” 
p. 361. “On the Prices of some Foreign Iron Ores.” p. 362. 

Amongst sundry le-s recent numbers of other publications we 
select the following as worthy of perusal :—Steenstrup: “On 
the Conversion of the Norwegian Carbines into Needle Guns.” 


p 352. (Polyteknisk Tidsskrift, 1867.) Holck: “An Improved 
Portable Camera and Photographic Apparatus.” p. 352. (Zbid.) 
Guldberg: “On the Mechanical Theory of Heat.’ p. 352. 


([bid.) “On the Distillation of Petroleum at Kronstadt, Tran- 
sylvania.” p. 256. (Siehenbiirgische Blitter.) F. Jiinemann: 
“An Improved Iron Cement,” p. 404 (Journal des Fabricants de 
Sucre, September, 1867.) Salvétat: “Report on Richard’s New 
Pottery Glaze.” p. 404. (Bulletin de la Secitté d£ncourage- 
ment, September, 1867, p. 558). R. Brimmeyr: “On_Dinitro- 
naphthol, a New Yellow Colouring Matter derived from Naphtha- 
line.” p. 408. (Dingler’s Polytechnisches Journal, vol. 187, 
p. 165.) Schneider: “A Method of Revivifying the Mixture of 
Oxide of Iron and Sulphate of Lime used for Purifying Coal Gas. 

p. 406. (Jbid., p. 113.) Bobierre : “On Sheathing Vessels with 
Metals and Alloys.” p.346. (Paper read before the Délégués des 
Sociétés Savantes.) Musset: “ Remarks on the Influence of the 
Rotation of the Earth on the Growth of Trees.” p. 346. (Zbid.) 
Nicklés: “On the Formation of Sesquifluoferrate of Iron by the 
Decomposition of Sesqui-Salts and of Tannate of Iron by Fluoride 
of Potassium.” p. 346. (Jbid). Dessignole: “ On the Use of 
Picrate of Potash in Gunpowder.” p, 347. (/bid.) I. Pierre 
and E. Puchot: ‘“ Experimental Researches on the Products of 
the Distillation of Beetroot.” p. 367. (Zbid.) 
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THE WALKER-MONEY RIFLE. 


We have much pleasure in lay- 
ing befure our readers an engrav- 
ing of the breech-loading rifle 
recently patented by Mr. Mow- 
bray Walker and Lieutenant 
Colonel Money, which weapon 
has probably been placed mere 
prominently before the public 
than any other since the adop- 
tion of the Snider by our Gover- 
ment. Our space will not admit 
of our going into the question 
of the practical merits of the 
gun as a military arm; we shall 
simply confine ourselves to the 
details of its construction. 
Suffice it to say that in all the 
experiments that have been 
made h it, and the severe 
trials which it has undergone it 
has bebaved well. 

In our engraving, Fig. 1 shows 
a section of the breech me- 
chanism closed ; Fig. 2 the same 
open and in the act of extract- 
ing a cartridge case; Fig. 3, a 
plan of the rifle closed. The 
breech is closed by means of 
the breech-piece B, which is 
carried or balanced on a pin 
also shown in Fig. 4, in a line 
with the axis of the barrel. 
This breech-piece carries the 
strizter a, which in its turn is 
confined to its place by the 
screw >. The lock is very simple 
is all contained in the frame E, 
which also connects the barrel 
A with the breech-block. When 
the breech-block is opened by raising the lever at D, the hammer 
c is presse’! back until it engages with the trigger and sear d, 
the spring / bearing upon c all the time; during the same opera- 
tion the end of the breeck-block comes into contact with the 
extractors j, of which there are two, one on each side of the 
chamber, and so forces out the old cartridge case. After ejecting 
the ca:tridge and removing the pressure of the user’s hand 
the breech-piece is slightly moved in the closing direction by 
the pressure of the spring of the lock, and so forces the 
extractors back to their places. The cartridge is then inserted 
in its chamber C, and the breech closed by the mere act of 
carrying the hand back to the small of the stock. Fig. 5 is 
another view of one of the extractors. The mere elevation of 
the end of the breech-block one inch is sufficient to cock the 
piece and throw out the cartridge, which latter operation it 
performs witha jerk. When cocked and loaded the lock is secured 
by placing the pin / in the hule g in the trigger. It is impossible 
to fire the gun if the breech be not perfectly closed, as repeated 
trials have testified. The barrel and breech mechanism are sp 





conwected that by removing the bands and unscrewing the pin | 


F they may be freed from the stock, and even then they may be 
fired without any danger. 
Walker-Money rifle with much interest. 








THE CORLISS ENGINE AT SEA. 

THE North Eastern Marine Engineering Company, Sunderland, 
of which Mr. Spencer is now managing director, are fitting several 
steamships with Corliss’ engines. The Idnna screw steamer, 1200 
tons burthen, has just been completed. She is fitted with Corliss’ 
engines 100 horse power, cylinders 40in. diameter, 2ft. 9in. stroke, 
pressure in boilers 40 lb. She was tried on the 24th ult., with the 
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Steam, 3 Ib.; vacuum, 2vin.; revolutions, 78 ; power of one cylinder, 505°5. 


following results:—Ship deeply loaded ready for sea, average indi- 
cated power, 580; highest power obtained, 622; average revolu- 
tions. 15— highest number, 78 per minute; steam in boiler, 301b.; 
vacuum, 26in.; speed 103 knots; average consumption of fuel, 
reported to be 231b. per horse per hour. We append accurate 
copies of diagrams taken during the run. They are not very per- 
fect, as part of the valve apparatus required adjustment. 








THE PACIFIC RATLWAY. 

WE commend the following article from the New York Times to 
the attention of our readers, It contains much that is applicable 
to other railroads than that to which it specially refers :— 

‘While the press and the politicians wax eloquent upon the 
«plen’id prospects of the Pacific Railway, they should never forget 
that there are men in directoral chairs to-day who can prescribe a 
plan of building and equipping it that will eat up its whole earnings 
in damages, delays, and repairs. 

That railway promoters in new countries, without any means 
hehe promises to pay, confessedly based on farms and traffic to 
ultimately created by the railway, should build in a cheap and tem- 
a manner, the only alternative being that the rai way, the 
— and the traffic, should not be created at all, appears reason- 
able. Lut it only appears reasonable because the history of cheap 
ol temporary structures is not understood. Nearly all the 
estern railways have been brought to the verge of bankruptcy, 

> over it, by the enormous working expenses due to this very 
5 eapness of construction. It should not seem reasonable in any 
ow tinent of enterprise, and it is notoriously foolish in mechanics, 
© plant the seeds of disease ina thing that is to work out its 
ra living. And if the managers of these railways had known 

od fact earlier they would have raised a few thousands more a 
mile to build well, Five thousand dollars a mile judiciously ex- 
pended in construction will make the difference between profitable 
and ruinous running. Everybody says “‘ the English railways cost 
4 pound where ours cost a dollar.” ‘True, but three-fifths of the 
pound were swallowed up in difficult earthworks, land damages, 

orks of art, and Parliamentary expenses, We do not ask for 
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| Box Tunnels, Maidenhead Bridges, and Lendon stations. But the 
other extreme—-Welsh rails laid in the mud—have not ev-n the 
melancholy value of a monument to mark the spot where money 
was buried. : 

But if this cheap policy is questionable for the poorest little 
railway, how unquestionably bad it is for the “‘highway of nations.” 
| If the Pacific Kailway had half the traffic promised it, the mud and 
cinder style of track would be pounded to pieces in a twelvemonth 
by its innumerable wheels, and delays and damages would cripple 
rather than lead the enterprises that spring up in its path across 
the continent. While the Pacific Railway is thus far an improve- 
ment upon the Western type of construction, we regret to see that 
it is not the best. A little more cost now will pay an hundredfold 
before the road is opened through. And if the builders should in- 
sist on this little cost they would get it. 

But the business of the Pacific Railway warrants a more 
radical reform in construction and equipment than has yet been 
undertaken on our oldest and best lines. The most complete 
ballasting, drainage, and rail jointing; steel machinery, speci»! 
tools and appliances for engine and car repairs—improved even 
beyond those of the London and North Western at Crewe, iron 
sleepers and steel rails on parts of the Jine, iron cars, iron and 
steel bridges, and the best mechanical appliances throughout, will 
be absolutely demanded in order to accommodate the traffic. 
But this is no more than all great roads require, and are 
gradually adopting. The managers of the Pacific Railroad should 
go much farther than this. In the first place they should at once 
engage the services of men distinguished for their success in the 
construction and management of machinery. It is the most un- 
accountable and cammions feature of the times that the grandest 
enterprises are so frequently managed by little men. Although 
the master mechanics of our railways are an efficient body, con- 
sidering their ed ion and ch , we hear of very few first- 
class mechanical engineers on railways. You now and then find a 
John Ramsbottom, as at Crewe—cheap at an enormous salary— 
but such men as Whitworth, Corliss, Sellers, Bement, and a host 
of others renowned for their mechanical achievements, are never 
thought of for railway engineers. It requires their talent to con- 
duct manufactures involving a few hundred thousands, but they 
can’t beafforded to manage construction and maintenance involving 
_— hundred millions ; common men will do well enough for 
that! 

If the Pacific Railway managers had the right mechanical talent 
and experience at their service, they would be delivered from cer- 
tain destructive features that have grown up with the railway 
system, and which can only be got rid of by revolution. Improv- 
ing the quality and proportions of plant and machinery is very 
well as far as it goes ; but it is not in the nature of iron, however 
alloyed and purified, to make a per t and ical 
where laid upon a road bed that is heaved by every frost, settled by 
every shower, and disintegrated by every element; and after 
ballasting and drainage have been soperfected as to make railroads 
approximately per t, it is likely to be found that the same 
cost would have provided piled or masonry foundations running 
below all superficial disturbances, ‘‘ Rails laid on stone blocks 
have gone to pieces for want of elasticity.” True, but it is hardly 
necessary to lay a railroad in a udhole to provide elasticity. Be- 
cause a man is thirsty he does not need to be drowned. A definite 
and permanent elastic medium between a solid foundation and arail 
promises quite as much durability as a yielding road-bed one day 
and a frozen one the next. 

In the matter of distribution of weight, a revolution is inevitable 
—why wait until it will be costly and difficult? Every point in 
the permanent way, from the Atlantic to the Pacific, every rail 
—. (about two millions), every sleeper, every stone in the ballast, 

to sustain the load and blow of a locomotive driving wheel 
carrying five to seven tons --the other wheels of the. train need 
carry but two or three tons. If the engine load were distributed 
on more wheels, nearly one half the weight of the superstructure 
could be saved with equal safety. 

These and other radical reforms, as well as the best features of 
current practice, should be administered at once by the best talent 
and experience. Then the Pacific Railway will be a model for the 
railways of the world, a monument worthy of its country, and an 
increasing help —by cheapening transportation—to associated 
enterprises. It is quite possible to make it dangerous and unre- 
liable, an embarrassment to all concerned, and a dead loss to the 
shareholders, in spite of its advantages. 














Expiosion or A Steam Fire Enctve.-—As steam fire-engine 
No. 1 was about to leave an extinguished fire on the night of the 
18th at Fifty-three Bowery, her boiler exploded, causing fearful 
loss of life and bodily injury. The time of the accident being 9.30 
o'clock, many persons were leaving the Bowery Theatre opposite, 
for the intermission between the acts. Among those the wreck of 
the engine was driven with terrible result. Three men and a boy 
were instantly killed and twenty-two persons wounded, one of 
whom died shortly after, and others of whom were not expected to 
live till morning. The cause of the explosion is said to have been 
the sudden admission of cold water to the overheated boiler. — 
New York Times. 








LETYERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





BRAKE ah T aeaat GEAR. in 
Srn,—I enclose a plan w I should like to see in your paper, 
as I have seen many accidents from the want of a simple eon- 
trivance in bad weather to aid the helmsman. In my ship on 
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several occasions the steering wheel has violently thrown the men 
—_ * broke the eyes of the wheel ropes, and stud on the 


rre 
It will be seen that my arrangement is simply a brake wheel 
controlled by the foot of the steersman. 
W. W. Kripp1z, Lieutenant R.N. 
Bermuda, March 28th, 1868. 





THE MONT CENIS RAILWAY. 

Srr,—In your impression of last week I observe my name men- 
tioned in flattering terms as Mr. Fell’s assistant in connection with 
the above a Now I have certainly endeavoured to 
co-operate with Mr. Fetl for some years past in promoting the 
progress of mountain railways, but I have not acted as assistant 
to anyone, having been engaged and ~~ solely by the Mont 
Cenis wae ry | for the duties I undertook to perform. It is not 
the case that the chief brakes adopted on the Mont Cenis line are 
the same as those used on the S. Paulo Railway, unless I have 
been misinformed, and a central rail has been Jaid down on the 
latter. There are no doubt many possible modifications of central 
rail brakes, but it so happens that the plan adopted on the engines 
and four-wheeled carriages now at work is identical with that 
designed by me in 1863, and introduced at Birkenhead into the 
first central rail locomotive built in England. A. ALEXANDER. 





ON THE PRODUCTION UF A CONTINUOUS ELECTROMOTIVE 
FORCE BY THE MOTION OF A CONDUCTOR IN PROXIMITY 
TU A STATIC ELECTRICAL CHARGE. 


S1r,—In the electrical arrangement shown in my letter of May 
29, and in the similar apparatus devised by Professor Sir W. Thom- 
son, the circuit is he meous, being com in part of the 
dielectric air, interposed between the particles of conducting mat- 
ter falling fromthe upper receptacle. It is not in fact a true con- 
ductive circuit ; electricity being at one portion of the circuit, 
carried forward, not by conduction, but by the motion of the 
detached bodies upon which it is accumula‘ as a static charge. 
This condition allows of a charge of which the tension may be 
indefinitely higher than that of the inductric charge being accumu- 
lated upon the surface of the lower recptacle, and is therefore 
advantageous in the production of electro-static effects. < 

The condition here referred to is not, however, essential to the 
production of a continuous electro-motive force —and consequently 
of a continuous current in a closed circuit—by the action of a static 
charge upon a conductor in motion. So far from being essential, 
it constitutes an obstacle to the duction of a current of any 
very appreciable intensity under the influence of the electro-motive 
force generated by this means. 

No general law has yet, so far as I am aware, been formulated 
to express the necessary action of a static charge upon a closed 
conductor in motion and vice versd. The law in question may be 
based upon the following theorem, which is susceptible of being 
easily illustra ent. 

Let A represent a ring or a closed coil of conducting material, 
and C a hollow cylinder 
surrounding a portion of 
the ring, and upon which 
a + static charge is accu- 
mulated. Let A be made 
to rotate in the direction 
indicated by the arrow- 
heads upon the circum- 
ference of the circle. A 
current will then traverse 
the closed circuit in the 
direction of the arrows 
within the circumference; 
and the ring A will become 
a magnet, having its north 
pole facing the observer. 

The reason of this will 
be sufficiently obvious to those who are acquainted with the affects 
of static induction, the rationale of the production of an electric 
current, and the main facts upon which is based Ampére’s theory 
of magnetism. 

lt is easy to perceive also that if C be made to revolve round the 
centre of the circle, in the direction of the arrow-heads upon the 
circumference, the current, if the cylinder be positively charged, 
will be in the same direction as the motion of C, and the ring A 
will become a magnet, having its south pole facing the observer. 

The law in question may therefore be expressed as follows :— 
The motion, in the direction of its axis, of a conducting wire in 
proximity to a charged surface produces in the wire an electric 
current, the direction of which is contrary to that of the motien, 
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when the charge is positive, and vice versd, Conversely, the motion, 
parallel to the axis of a conducting wire of a charged conductor 
produces in the wire a current, the direction of which is the same 
as that of the motion when the charge is positive, and vice versd. 
The intensity of the current, other things being equal, is pro- 
portionate to the square of the electro-static force acting from C, 
or simply to the Te of electricity accumulated upon this in- 
ductric surface, and to the rapidity of the motion, 
Fic 2 
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may be increased by employing a helix instead of a ring of wire, 
and causing the charge to act upon each convolution of the helix. 
The apparatus then somewhat resembles a screw with a longitudinal 
section of its nut, the helix corresponding to the screw-thread, 
along which electricity is urged, either by the rotation of the screw 
within the nut, or by the revolution of the nut about the screw. 
The accompanying sketch, which I find in my ‘‘ Notes of Experi- 
ments,” represents an apparatus of this kind which I roughly 
constructed when investigating the present subject. The terminals 
of the helix are connected to the binding-screws, s and 3, and 
motion is communicated to the cylinder by means of the multiply- 
ing wheel w. 

From the point of view of science this mode of generating a 
current is in many respects interesting; and in the present condi- 
tion of the subject, notwithstanding that the effects hitherto pro- 
duced have been measurable only with sensitive instruments, it 
would be presumptuous to assert that the study of these effects 
may not be productive of useful practical results. 

DeEsMonD G. Fitz-GERALD, 





ECONOMICAL STEAM HAMMERS, 

Srr,—Having seen a letter in THE ENGINEER of the 19th inst. 
from Messrs. Glen and Ross, asserting that the steam hammer 
illustrated and described in your impression of the 12th inst. is 
identical in principle with that patented by the late Mr. Rigby, I 
beg, first, to contradict that assertion, and, secondly, to offer afew 
remarks with a view of substantiating what is set forth in the ad- 
vertisement, viz., that my hammer will work with from 30 per 
cent. to 50 per cent. less steam than any other—Rigby’s, or Messrs. 
Glen and Ross’ included. 

Fig. 1 represents a hammer cylinder, to which I shall refer in 
describing Rigby’s or Messrs. Glen and Ross’ hammer; and Fig. 2 
represents a hammer eylinder to which I shall refer in describing 
the principle of my hammer. Let the piston in each case work 
from a to 6, or from 25 per cent. to 75 per cent. of the whole length 
of the cylinder; let the cylinder be divided into four parts, as indi- 
cated by the Figs. 1, 2, 3, 4, and let each of these parts, as the piston 
is raised or lowered, represent one volume of steam, and let the 
initial pressure be 50 lb. per squareinch. For example, in Messrs. 
Glen and Ross’ hammer I shall assume the piston to have twice 
the area on the top side as on the under side. 

In reference to Fig. 1 it will be seen that to raise the piston from 
a to b it will take three volumes of steam at 50 Ib. pressure, and 
on the equilibrium valve opening this steam will be expanded in 
the larger area of the to side of the piston as the hammer 
descends, and one volume of steam at 21°4 fy. pressure, or 14°3 per 
cent. , will be retained on the under side of the piston in anticipa- 
tion of the next stroke; the mean pressure on the effective area at 
the top side of the piston available for accelerating the blow will 
be 25°71b., but the effective area is only half that in an ordinary 
hammer, and so is of very little use. 

Having shown that 14°3 per cent. is all the saving that can be 
effected by Rigby’s principle according to this example, I will now 





show the saving that can be effected by my principle. 
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In reference to Fig. 2, it will take three volumes of steam at 
50 lb. pressure to raise the piston from a to}; the equilibrium 
port will then open, and one volume at 37°5 lb. pressure, or 25 per 
cent. of the steam which has been used for raising the hammer, 
will pass to the upper side of the piston, and remain there while 
the valve continues moving in the same direction, admitting fresh 
steam from the boiler to be mixed with that retained. The hammer 
will then descend with a velocity due to gravitation, accelerated by 
the full pressure of steam on the top side of the piston. Precisely 
the same action takes place after the descent of the hammer, that 
is, 25 per cent. of the steam which has acted upon the top side of 
the piston will be passed to the underside, and remain there until 
steam is admitted direct from the boiler to be mixed with it. 

It will thus be seen that when my hammer is working from 
25 per cent. to 75 per cent. of the whole length of the stroke I 
effect a saving of 50 per cent. over ordinary double-action hammers, 
and of 35°7 per cent. over Rigby’s or Messrs. Glen and Ross’ 
hammer; and a proportionate saving will be effected for all the 
—- lengths of stroke at which hammers are necessarily 
worked, 

What I consider as novel in my invention is not the principle of 
passing steam from the under side to the top side of the piston, as 
I was aware when I took out my patent that this had been done 
by Mr. F. J. Bramwell and others, but the principle of so con- 
structing double-action hammers that a portion of the steam which 








has acted upon the top side of the piston in the descent of the | 


hammer can be passed to the under side before admitting steam 
there at the imitial pressure; and this, and being able to admit 
steam at the full pressure to the top side of the piston, constitutes 
the important advantage that my hammer possesses over Rigby’s 
and Messrs. Glen and Ross’, 

In comparing my hammer with theirs I think Messrs. Glen and 
Ross will see that ‘they have allowed their zeal to outrun their 
discretion,” and that if any one is placed ina position the ‘‘ reverse 
of agreeable,” it is not the writer, 

Park Ironworks, Sheffield, 

June 29th, 1868. 


Davip Davy. 





WHITWORTH SCHOLARSHIPS. 
Siz,—In Tue Enernegr of June 19th I observed with much 
surprise the following paragraph in your leading article :—‘* There 


is but one university which is endowed with a thoroughly bond 
Jide engineering school in which the professional curriculum 
extends over a period of three years, and embraces a theoretical 
and practical course not equalled in any other college.” Such 
were the terms in which you spoke of Dublin University. Now, 
as a graduate in engineering of the Queen's University in Ireland 
I strongly object to the above statement. The Queen’s University 
has possessed since its foundation an engineering school in each of 
the three colleges, presided over by professors of great ability, and 
yearly attended by large numbers of students. The engineering 
course of three years comprises—in addition to engineering proper, 
such as surveying, levelling, constructive, works, &c.—natural 
philosophy, mathematics, inclusive of the calculus, applied 
mechanics, chemistry, geology, French. Through each of these 
classes the student must pass before being eligible to the univer- 
slty diploma. The proof of the efficiency of the system is to be 
found in the numbers of the students who almost invariably obtain 
good places in the public examinations, and have well maintained 
their ground against the men of T. C. D. Your rather sweeping 
statement, so inconsistent with fact, is very unfair to the large 
number of engineers of the Queen’s University. Q. Cc. C. 

Cork, June 26th, 1868, 

[When our correspondent can prove that a degree from a 
Queen’s College confers as much honour as one from Trinity 
College, Dublin, we shall be — to admit that we were in 


_ 


error—not till then. —Eb. E. 





THE FUTURE OF THE STEAM ENGINE, 

Srr,—In your issue of May 15th there is an article on “‘ The 
Future of the Steam Engine,” by Mr. McNaught, of Rochdale, in 
which the idea of compensating for the extremes of pressure on 
the piston, or of producing a more uniform strain upon the several 
parts of an engine is discussed at some length, but chiefly from a 
mathematical or algebraical point of view. 

I notice that he intends, at a future opportunity, giving a 
‘geometrical solution” to the question, but as the subject in- 
volves an extended range of expansion, and thereby an increased 
economy of fuel, I am sure practical men like myself, who cannot 
soar into the higher regions of algebra and trigonometry, would 
feel obliged to Mr. McNaught if he would condescend to treat the 
subject in a practical or popular manner, so that those who have 
to toil with the effects of excessive strain in the engine-house 
would be able to discuss its merits with their fellow workmen and 
foremen, E. INGHAM. 
Croft Bank Mills, Oldham, June 30th, 1868, 





CAN A CHEAP STEEL RAIL BE MADE? 
Srr,—Noticing an article in last week’s ENGINEER headed, 
**Can a Cheap Steel Rail be Made?’ I wish to acquaint you with 
the fact that I have some time since fully anticipated in practice 
the improvements in the manufacture of iron and steel indicated 
in the above-named article. Jas. RADCLIFFE. 
Consett, June 30th, 1868, 





THE NECESSITY OF ESTABLISHING AN UNBROKEN LINE OF 
RAIL COMMUNICATION FROM LONDON TO INDIA. 

Srp, —This great project requires the mature consideration of all 
who are interested and concerned in the maintenance of peace, pros- 
perity, and progress, which should, to do real good, be perma- 
nently established, so that not only England and India will be 
benefitted and advanced, but all the continental nations through 
whose territories the direct and nearest railway route from England 
to India would be carried, and a large commercial traffic and pas- 
senger intercourse be successfully introduced, as they all would 
equally share in the generally diffused advantages of a “‘ great 
highway road” running through the Continent. 

The application of capital and labour, under good and wise 

lans and managements, will be satisfactory to all if it be diffused 
in the formation of railroads, canals, roads, bridges, commercial ports, 
&c., such as will be found requisite to complete the line through- 
out per railway, &c., from England to India, which should be 
constructed and maintained by “‘ national funds and protectives ” 
throughout, for a period of forty years at least, when such national 
patronage and support conld be continued or not, as would by that 
time be deemed most advisable. The first great movement 
should be to connect the railroads of England and France by 
submarine tunnels from shore to shore, passing through and 
underneath the best selected strata or under bed of the ocean 
channel, and this will be found to be most appropriate for safe and 
permanent working from Folkestone to Cape Grisnez, passing 
underneath the submerged Isle of Varne, which lies somewhere 
about mid-channel. This tunnel of triple archways, of solid, 
imperishable masonry, with double lines of railroads in each arch, 
with ample and perfect ventilation and gaslights, telegraph: 
sewers for water waste, pumps, and central ventilating tower, an 
shafts at each shore end, with connecting roads, inclines, traversing 
frames to connect each tunnel archway, &c. &c., have been designed 
by myself and submitted from time to time to various engineers, 
and my estimated cost of the completed tunnels and approach in- 
clines is £16,000,000 sterling, or £8,000,000 sterling each for England 
and France. The time for completion would range from five to 
seven years for the tunnels and approaches, by which time the 
contemplated extension of railroad from Orsova through Constan- 
tinople over the Bosphorus, and onward to Bussorah at the head 
of the Persian Gulf—as arranged by the Ottoman Government— 
could be completed, which would then give a continuous rail route 
from London to Folkestone, across to France by tunnels and onward 
through France and Switzerland, Vienna, Orsova, Constantinople, 
Euphrates Valley to Bussorah, a distance of about 3500 miles from 
London to Bussorah. To this should be added without delay, and 
regardless of reasonable costs for outlay and maintenance, by the 
Governments of Persia, Beloochistan, and India, a coast line of rail- 
road from Bussorah to Ahmedeabad of about 1800 miles—-which 
would then be in immediate communication with Bombay through 
Ahmedeabad, and an unbroken line of railway be open from 
London to Bombay and Calcutta and Madras within a period of 
about seven years—and it will be possible then, by well-arranged 
express trains, to make the journey through, from London to 
Bombay, or vice versd, in about eight and a-half days. 

Such statements can be borne out by confirmatory working facts, 
if proper judgment, discretion, and energy be shown and developed 
by a determined body of business men, possessing capital and 
influence, and a true spirit of confidence and good faith in each 
other, and in the great cause which they will combine to bring to 
a successful issue, and for a universal benefit and advantage. 

Immediate action is imperative for the construction of the 
submarine tunnel across the channel, and for the coast line from 
Bussorah to Ahmedeabad, along which coast of the Persian Gulf 
and the Arabian Sea a splendid line of railroad could be formed 
with first-rate commercial ports at various river mouths, which 
would open up an immense trade and traffic through Persia, 
Beloochistan, India, &c., the whole of this magnificent and useful 
coast railroad being under guard and protection throughout by our 
fleet. Comparison with proposed mixed rail and steam route from 
London to Bombay, as submitted by Mr. W. P. Andrew, C.E.:— 
1, London to Dover, per railway, change of goods, luggage to 
steamer; 2, Dover to Calais, per steamer, change of goods, luggage 
to rail; 3, Calais to Brindisi, per Jrailway, change of goods, 
luggage to steamer; 4, Brindisi to Selucia, per steamer, change of 
goods, luggage to rail; 5, Selucia to Bussorah, per railway, change 
of goods, luggage to steamer; 6, Bussorah to Kurrachee, per 
steamer, change of goods, luggage to rail; 7, Kurrachee to 
Bombay, per railway, completing the journey—involving six 
changes for passengers with luggage, goods, &c., from rail to 
steamer and steamer to rail, which losses of time and other delays 
and inconveniences would all be avoided by a continuous unbroken 
rail route from London to Bombay direct, as suggested by me, 
which suggestions could be placed in complete working condition 


, 








within seven years, if zeal, energy, and determination were used to 


effect it. W. Austin, C.E. 


London, June 30th, 





TIDAL FLUSHING 

S1r,—The time may come when very little house refuse will be 
precipitated into the Thames, and the sooner the better. In 
round numbers, 1338 tons of solid filth finds its way into the river 
at Barking daily. The water required to flush the sewers— 
independently of what flows away from our dwellings in the dry 
season—is taken from the waterworks at an enormous waste. We 
require all the fresh water from the waterworks, and in future 
pone we will require more, In a former letter I stated that, so 
ar as the sewers on the banks of the Thames were concerned, the 
water for flushing the sewers should be taken from the river, and 
I maintain it. When the water contained in the sewage is poured, 
partially purified, on a vast extent of meadow land, little or no 
water in a pure state will flow into the Thames from the Essex 
coast, for it will be absorbed as it is at the Craigintenny meadows, 
or nearly so, Were it practical to dam up in ho reservoirs all 
the filthy water that returns with the flow of the tide, and sweep 
away the refuse of London in one vast sea down the sewers, dis- 
tributing it on the Essex meadows, it would be the greatest blessing 
that could befal those dwelling on the banks of the Thames. We 
do not require fresh water to swell our rivers — that is my 
theory, and it is a bold one. The authorities have concentrated 
all their energy in conveying the sewage down the river. We 
have a large extent of river from Chelsea to Kew. They have 
taken all the sewage down to Barking, and pumped it up under 
difficulties, and propose, at a great expense, to irrigate land at a 
lower level than the Thames. I think I am correct in this state- 
ment, so far as the south side of the river is concerned, and it 
scarcely requires me to state that, for the purpose of effectually 
draining theland so treated, it must be at a considerable elevation 
above the river at the outfall. But we are past the eleventh 
hour, so I will merely allow those to judge how far the land could 
have been so treated above Chelsea. But to return tothe subject 
of this letter. I will assume the river always to be in the same 
condition as at the present time—and I for one never wish it 
filthier—and at the present time it is getting very murky sweeping 
past the halls of St. Stephen’s. But yet I say, dam it up far above 
Chelsea; form huge reservoirs, as you propose, with this differ- 
ence that, were it practical, I would collect the water as it is, and 
scour the sewers therewith when the tide falls; or were the water 
as pure as crystal I would treat the sewers in the same way, bear- 
ing in mind that no refuse is precipitated into the river at any 
part of its course. Every gallon I extract from the river for the 
purpose of flushing—and I consider the Thames will always con- 
tain a certain amount of deposit—I confer a great boon on the 
community; and were it practical to retain and flush with the 
whole of the brackish water, the boundless ocean would fill up the 
void. That is my theory, and a healthy one who can dispute? 
Very few would take the trouble to study this subject without 
having some interest in the scheme. I have none, and I would be 
sorry to deprive any one of their bread and cheese. But it is to 
be hoped that all selfishness will be cast on one side, and should 
this meet the eye of Mr. Tiernan, my old opponent, I trust he 
has now fully matured his somewhat meritorious although filthy 
scheme; and he is at perfect liberty to use the coal pits as a cool 
storehouse for his wooden barrels. Joun G. WINTON. 

June 30th, 1868, 





THE SEWAGE QUESTION, 

Srr,—Some remarkable experiments have just been conducted at 
Tottenham by Mr. Wigner, which, if verified by others now in 
progress, will prove a remarkable scientific discovery as well as the 
solution of this problem. a 

Their object was to test the value of a new system of precipita- 
tion and purification of sewage, which has been brought to the 
notice of the Tottenham Board by Mr. Sillar. ; 

The peculiarities of the process are that it fixes the ammonia and 
phosphoric acid, retaining in the sediment all the valuable consti- 
tuents of the sewage, while the water itself is almost free from 
sewage contamination, being rendered perfectly clean and almost free 
from either taste or smell. The process itself is a very cheap one, and 
the fact of the ammonia being retained in the manure guarantees a 
market value higher than has been before obtained. ; 

At Tottenham a 5000 gallon tank was first used. This was 
filled with sewage and precipitated eight times, the mud being 
allowed to accumulate at the bottom. The total quantity of 
the new agents used was only 86 lb., while the mud since dried 
weighs 8 cwt., and its analysis shows that it contains nearly 
23 per cent. of ammonia. . 

A larger tank, holding 40,000 gallons, was then tried. The 
sewage was allowed to flow in at the rate of about 1000 gallons per 
minute, and in fifty minutes from the time of the sewage being 
turned in the whole was deodorised and clarified. : 

Further experiments are about to be made at another town with 
some millions of gallons of sewage, and if these are successful the 
process will be adopted at once. If this is the case we may hope 
once more to see our rivers as pure as they were centuries ago, and 
our towns more healthy than ever. ° 

Abstract of Analyses of Sewaye, d-c.— Tottenham Experiments. 

















Average | Average |Tottenham 

sewage. water. water. 

Total solid matter per gallon .. «. 203°89 81°95 48°70 

Organic matter .. «2 o¢ + « 109°20 } 14°62 i13l 
Ammonia.. .2 «2 «os «+ «os ee 3°970 | 584 | _ 
Phosphoric acid .. .. «2 oo oe oe si - j| = 

Common salt .. oe «+ ++ «8 of of 5710 | 57°51 ra | 

Silica, alumina, and various salts .. «+ 30°36 982 | 28°18 

Sewaye Residue or Manure, 

Water .. ce o6 cf ce cf oe +e oe eo 4°45 
Organic matter containing ammonia, 2°37 -- 20°05 
Phosphoric acid .. .. «2 o8 «+ «8 o- 538 
Sulphate oflime .. .- «« «+ oe +e 167 
Silica, alumina, and various salts oo ce ce oe «+ 68°50 
100°00 





Tottenham, June 20th. 
THE DILUTION OF SEWAGE, 

Sm,—In the month of March last I sent you a copy of a pam- 
phlet which I had published, ‘‘On the Purification of the River 
Clyde.” In the last number of THE ENGINEER I find a leading 
article in which the writer appropriates some of the ideas— indeed, 
I may say employs the very language of my pamphlet, without ary 
acknowledgment whatever. ; 

I assume the writer intended to state the source from which he 
was drawing, but inadvertently omitted to do so, and I therefore 
trust that you will have the goodness to remedy the omission in 
your next number. : » 

I may add that more than one of my professional brethren have 
already remarked the similarity between the statements In my 
pamphlet and the article referred to. M. Scott. 

26, Parliament-street, Westminster, 8. W., 

July Ist, 1868, 

at we received and read with much interest the pamphlet 
Mr. Scott alludes to we willingly admit, and are ready to accord 
to him the merit of applying the system of the dilution of sewage 
to the purification of the river Clyde. But, on the other. hand, 
we cannot admit that we have been guilty of a plagiarism, 
nor can we admit his title to ideas that are common property. 
The effect of the dilution of sewage has been known for a 
long period, and, in fact, has been practically exemplified by - 
growth of every large town, and the subsequent contamination 0 
watercourses which previously were unaffecte by the sewage, - 
consequence of its being in a state of extreme dilution. Indeed, the 
metropolitan main drainagejworks, to which we alluded in nae 
article, affordcorroboration of our statement, since they were base 








=—e KR Vw ewe eS VS oO | oll 


rN VY es &@ Ve 


el Ni il i oe de 


~~ oe 

















a 


5 





THE ENGINEER. 





JULY 3, 1868. 


he principle of discharging the sewage ata point and ata 
time when the volume of water in the rlver was a maximum, and 
its diluent power also. Mr. Scott may perhaps assert that the idea 
of increasing the volume of water so as to dilute the sewage is 
peculiarly his own, but here again we differ from him, although we 
willingly allow his claim so far as the Clydeis concerned. Ithas been 
a question among engineers whether sewers should convey merely 
sewage, or the storm waters as we ll; and it is argued, and justly 
too, that the latter help to dilute the sewage, and render it less 
injurious and obnoxious. Our article was general in its tenor, 
embracing subjects having not the slightest e to 
Mr. Scott’s pamphlet, and we gave no instance of tl 
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the 
practical application of the systeim in question. Had we done so 
we should certainly have quoted Mr, Scott as an authority. We 
trust these observations are sufficient to assure the author of the 
pamphlet that although the application he makes of the principle 
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Tue exhibition of models by British shipbuilders has called forth 
universal aduriration h and has been observed by one critic 
that it might have been supposed that the greater part would have 
been sent by second-rate b s secking reputation, whereas on 

itrary most of the British e vitors are of the first rank. 
e already noticed most of the models, and have only to ad 
s under th l. In the first place, somes rise 
was created by the non-appeara amongst Messrs. Napiers’ | 
| modelsof thenow fainous Pereiveand Villede Paris, but they appearin 


viz., the purification of the river Clyde,” is altogether his own, | 
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yet the theory upon which he supports his has been 
understood by all professional men.—Eb. E.] 
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THE EARTH 

Srr,—As I was perusing your paper o 
letter entitled, ‘* The Earth-Closet Syste 
Jacob, and in the latter part I find a rem 
the earth, on the ground of refinement, I 
very seldom be done,” which has led me to write these fe 
for the information of others. We have had an earth el 
now for about six months, and some short time back ] 
emptied, and for an experiment, the wh = 
and allowed to remain for, I think, a fortnight in the open 
the barrels uncovered, I then had one tur 
found it pure earth, withoi he leas 


























the 1 
barrel smelt as sweet as if fresh gard 
we now use the old mould over ag 
in any other way than the simple method n 
add, that the barrels stood out in the hot 











the earth-closet a great boon here, when in most hous 

closets are more or less a nuisance ; even without a 

seat no odour whatever exudes from the earth-clo 
Ramleh, near Alexandria, Egypt. Gro, 


NAVAL APPOINTMENTS.—The undermentioned officers have been 
: 4 sage ele 





promoted to the rank of engineer in her Majesty's fleet :- Mr, 
George McLean (acting), Mr. Robert Hardy Dobney, Mr. Charles 
Lawrence, Mr. Richard Morris Griffith, Mr. Robert Hall, Mr. 
Richard Goodman Foster, Mr. George James Weeks, Mr. Tho 


« . Ina 
Vickery, Mr. George Andrew Patterson, Mr. James Phillips, Mr. 
James McMillan, Mr. John Richard Rogers Potam, Mr. William 
Hallowell. Chief engineers :—William H. Rundle, to the Indus, 
for service in the Royal William; John M. Ollis, to the Indus, for 
service in the Royal Albert; Richard Sampson, to the Indus, for 
service in the Detiance. 
THE TRADES’ UNION COMMISSIONERS AND SareTy Lamps.—The 
question as to the safety of the so-called safety lamp has found 











its way, and is now placed on the minutes of evidence, which the 
Trades’ Union Commissioners has presented, by the commands 
of Her Majesty, to both Houses of Par! . 
which we reported some six months ago, in the South York- 
shire and the Durham districts, seem to have red the idea which 
prior to that time was generally adopted, vi 1at the Davy and 
other lamps were the chief safeguard of the mine. Mr. Normansell, 
the secretary of the South Yorkshire Miners’ Association, gives the 
following striking evidence in answer to Mr. Roebuck and Mr. 
Hughes :—** It is more dangerous in many respects to work with 
what is termed the Davy lamp than what it was when we worked 
with naked lights or candles. I have been brought up in and about 
the mines all my life, and my experience is that the Davy 
lamp is no safety lamp at all. I believe that what are termed 
safety lamps have destroyed more lives than they have saved 





experiments 









+ 
U 

























really.” In answer tofurther questions he continued n not 
condemning the safety lamp, understand me; but what | say is, 
that my opinion is scores of accidents and explosions have 
taken place solely on account of depending on fety lamp, 


Davy lamps will 


instead of depending on proper ventilation. 


explode if you allow thx gas to be in th ip for a few seconds. 







From such evidence as the above it l appear that the real 
safety lamp has yet to be discovered, ston the « r ud it 
cannot be denied that safety lamps have proved greatest 


service in numerous instances. 
CoILeD INNER TUBES FOR ORDNAN( 
to inquire into this subject, consis 
Brigadier General Lefroy was previcd« 
tary, have issued their report during t 
trated by coloured lithographs showing 
They state that the inquiry was upon 
wrought iron as a material for the inner or A tubes of 
under the following heads:—(1) Whether the existi 
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ficial defects, are t iceable { y 
more guns should be so made? (3) ier tl 1 can urther 
entertained of introducing tubes or linings of coiled iron into cast 
iron guns on Major Palliser’s or < other plan, with a view to 
their conversion into rif 1 guns for naval or garri purposes ? | 
It Appears that the num r of guns withe 1 barrels now re- 
maining is, in round numbers, 3090, and being so large the committee 
considered it a matter of importance to examir 

doubts now thrown on that material. They 

full proof of the endurance of sound coiled 


and small charges, less than 6 per cent. of t 
having been ordered to be re-tubed 
the question of making new guns witl 
great advance in steel f 





manufacture, to tl 
and to the certainty which now seems to at 
they recommend its use in future for new 
having occurred in proof out of 787 gur 
committee had next to consider w! 
the idea of introducing coiled tubes into our 
defence of the land fronts of fortresses, the 
ships, &c. After going categorically throug 
made in this branch of the subject they state that the accumulated 
evidence of structural strength is conclusive. With respect to the 
saving they felt it difficult to come to a precise conclusion, but 
reckon it at about 30 per cent. With these facts before them the 
committee do not hesitate to recommend an extensi 


; € conversion 
of our present cast-iron smooth bored guns into rifled guns with 


















linings of coiled iron for secondary purposes of defence. They 


also add that experiments recently 
controlling the recoil of a gun of o 
the full battering charge of the 7 
seven tons, upon an ordinary er 
at five slope strengthened and fitted with the American compressor. 
With respect to the system of inspection the committee recom- 
mend that every tube be inspected and passed by an inspecting 
officer at the factory before it is put into a gt n. That in doubtful 
cases the water test be applied at this stage. That tubes condemned 
after proof be cut out,not bored out, which, although causing a 
slight increase in the expense, gives facilities for examining the 
Imperfections. That the following terms be used: —Blemishes —for 
blisters and superficial defects which are not be lieved to affect the 
substance of the iron ; coil marks —for imperfect union of coils 
Lee to the eye, but having no measurable width or de pth ; bad 
welds—for similar marks that are wide and de¢ p enough to suggest 
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a belief that they penetrate the coil; crevices, flaws, and suspected 
et defects of a more serious oharacter; hair lines for fine 
a ne the vent. The re port states that the importance of 
peed e me apt ye be regarded in inverse proportion to their dis- 
in — the end of the bore. It is also recommended that every 
portant flaw be moulded in plaster of Paris, lettered and filed, 











HAVRE EXHIBITION, 


(From our Special Correspondent.) 




















the exh on of Compagnie Géncrale Transatlantique, to which 
they belong. Speaking of the Roslin Cas built by Messrs. 
Napier for irrie and Co., the saw ench critic says : 


ineness of form, and must be most 




































“It unites gre ity wi 
advantageous ighbours are, it is well known, ‘great 
workers of iron before the Lord,’ but in satisfying their taste they 
exhibit an amount of pr 1 which we should be glad to s¢ 
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Ainsterdam. 
The United States have not done thx Ives justice in this 
section, but we find a lel and pla merican corvett 
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id that forty ra his iron-sand were melted | 

in a crucible and cast into an r remaining four hours in | 
the fire. The ingot after beit 1 lin a sl fire was ham 
mered and a portion of it drawn into square bars of three centi- 
es of the remaini rtion of the ingot ha en 





metres; two ia 





pol hed to show the density of the mm specill 
is declared to be equal to superio retal « 
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cent of steel. 
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uwo hours’ firing, T i 
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Other specim 
with 5 per cen 
extraordinary power in liq 
puddling furnace, and that 10 per cent. of it will pr 
iron of great tenacity and power of resistance. Even 
puddling furnaces in which this iron-sand has been simelted, if 
thrown into a blast furnace, are said greatly to improve common 
cast iron. 





ldle d 





al 





efying and purifying iron in the 








> scor 











Captain A. Albi whose address is London, shows a patent 
self-registering compass, which, we believe, is yet scarcely known 


in England, but forms an object of great attraction here. Captain 





Albini’s object is to make th rd register its own 
po mat every minute of th ften as may be desir- 
able, 1 hieves his object in the following manner:—The | 
cou i nuinted on a chronometer, or common timepiece, and 

I the underside of the compass card is a series of 






ires representing all the points of the com- 
\. 7, N.E., and so on; at the back of the chrono- 
meter are two winders supplied with a continuous strip of paper, 
which moves forward, say, balf an inch each minute; and over the 
paper and rollers hangsan endless slip of blue carbonised paper. The 
timepiece is provided with a detached escapement, which not only 
moves forward the paper each minute, but also brings down a 
small claw upon the upper edge of the compass card, and causes 
the brass type below to leave its mark onthe paper slip. The 
printed portion of the slip of paper can be detached instantly, 
and will show what the exact course of the ship has been during 
any given ‘period of time, and it may be fastened into the log- 
book, and thus make a permanent record. The action of the com- 
pass is only interfered with for an instant while the card is 
nipped down by the printing clip, and the registering apparatus 
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may be instantly disconnected from the compass by touching a | 


small lever, 


d Captain Albini’s invention is certainly worthy of 
notice, 


ice steel- | 


of | 


——_——_— 


| The submarine lamp and the electric lamp, with the regulator of 
the lamented M. Foucault, whose method of exhibiting the rota- 
tion of the earth attracted so much attention at the Great Exhi- 
bition of 1851, are exhibited in this gallery by the well-known 
instrument maker—M. Duboseq, of Paris. The regulator is well 
known. The submarine lamp ig in form of a small circular iron 
betw and 3ft. high, with three feet. The light is 
projected on three sides, and alse from the bottom of the lamp, se 
that in operations under water the bottom as well as a considerable 
space around are illuminated. Some important marine works on 
the coast of France have been materially aided by this lamp. 
Silver’s patent marine steam engine governors are also shown 
here; near them will be found the trace roulis of M. J. Salle: on, 
| of Paris, and the trace vague of Admiral Paris and his son a 
young naval officer—apparatus, as their names import, for obtaining 
charts of the state of the sea and action of a vessel; and close by 
will be seen an ingenious method of giving warning when the water 
in the hold of a vessel exceeds an average quantity; a float is 
placed in a pierced box close down by the keel of the vessel, and 
communicates with a fusee carrying a cord and weight, which run 
down and give notice by a gong when the level of the water rises 
beyond a given height. 
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PATENT OFFICE MUSEUM AND LIBRARY— 
MEETING AT THE SOCIETY OF ARTS. 

A meetin of the above society was held last evening, Professor 

Leoni Levi in the chair, for the purpose of urging on Government 

the duty of placing the library and museum of the Patent-office 


on a basis worthy of national institutions. 

The meeting was numerously attended, and the proposers and 
of resolutions having a thoroughly good cause to advo- 
, were most eloquent in its favour. The demand, we will not 
y the request, that the free patent library and museum shall be 
properly provided for under the same roof was most forcibly 
urged by Mr. Holmes, Lord Ebury, and Mr. D. Guile, himself a 
working man. The lateness of the hour at which the meeting 
clused prevents our giving a full report of the proceedings. 

The following resolutions were proposed and carried unani- 

1) “That the present condition of the museum 
» library of the Commissioners of Patents is not such as 
itional collections; and that it is the duty of the Govern- 
with the accumulated surplus derived from the fees of the 





porters 

















Patent-office to take steps for their more efficient accommodation 
in the interest of the large and growing body of inventors, scien- 
tific and literary men, and skilled artisans and mechanics, to 


whom the institutions in question are capable of rendering im- 
ical assistance.” 
1e council of the Public Museums and Free 
ociation be requested to make, in concert with 
ranisations representing inventors and working men 
, arrangements for bringing the views advanced in the 
¢ resolution to the notice of her Majesty’s Government.” 
petitions to Parliament be signed by the chairman, 
» and on behalf of this meeting; and that the Earl 
i, Lord Ebury, and Mr. Layard be asked to undertake 


their presentation. 





in pam 


| of Licht 








Deatu or RoserT ARMSTRONG.—Most engineers are acquainted 
| with the ex at practical ‘Rudimentary Treatise on Steam 
| Boilers,” belonging to what was once Weale’s and now is Virtue’s 

















| series. author, Mr. Robert Armstrong, died a short time 
ago, in, it is said, rather straitened circumstances, near Stockton. 
CIVIL AND MrcuaNIcAL ENGINEERS’ SocreTy.—The annual general 
meetiug of this Society was held at the Whittington Club on Wednes- 
d the 24th ult., when the council’s report, statement of accounts, 





and other matters were presented and considered. The election of 
the council and officers for the approaching session took place, and 


the following gentlemen were elected to serve :—Mr. Benjamin 
Haughton as president; W. Forsyth Black and Walter Rutt as 
vice-presidents; as members of council: Messrs. R. M. Bancroft, 


Frederick E. Cooper, William Meakin, George W. Usill, George 
lier Willcocks, G. J. Grosbie Dawson (bon, treasurer), and 
Frederic H. Roberts (hon. secretary, being his seventh year of 
i This Society was established in 1859, for the discussion of 
ring and scientific subjects, principally among the pupils 
and assistants of beth civil and mechanical engineers, and oo 
made considerable progress since this time in its members and 
general efficiency. The number of members have materially in- 
creased, and the list of hon. members includes several men of 
nee in engineering, &c. The plan of visiting the principal 
ic works in progress has been continued throughout this 
session, special permission having been granted in each case for 
i ing them. The annual dinner of this Society will shortly 
ace. Members and their friends desirous of co-operating 
| should send in their names forthwith to the hon. secretary, 
10, Adam-street, W.C. 

Tue HoLporN VALLEY Works.—The first portion of the per- 
| manent works now being executed by the Corporation of London 




















| under the Holborn Valley Improvement Act was thrown open to 
| the public on the afternoon of Thursday last, namely, the Western 


ed | Approach-street, so-called, which leads from Holborn, «tthe south- 


ern end of Hatton-garden to Farringdon-road, beyond which a con- 
| tinuation of the street is now in progress, the two forming a line of 
| communication from Holborn and the west of London to the 

northern side of the new meat market in Smithfield, which is be- 

ing erected under the auspices of the Corporation, and is far ad- 

vanced towards completion. The street just opened in connection 

with the scheme for the improvement of the Holborn Valley is in- 

tended to accommodate the carriage traffic hetween the low level 

of Farrinedon-road and the high level of Holborn, and foot pas- 
| sengers will have the option of using this new thoroughfare or one 
four large public staircases now in course of construction at 
the angles of the Farringdon-street Viaduct. The street is 60ft. 
| wide between the frontages of the houses, the carriage way alone 
ing 36ft. Along the centre of the street a subway, 12ft. wide 
and 7ft. 6in. in height, has been constructed for the reception of 
| the gas and water pipes and telegraph wires. Below the subway 
is a sev and facility of communication between the subway and 
| the frontages of the house-vaults is obtained by means of 
| smaller branch subways, 3ft. wide and 3ft. 9in. high. These sub- 
| ways are also connected with those upon the main line of the Holborn 

Valley Improvement, means of access for workmen and pipes 
ing proviled at each end of the street. The works which have 
been completed within the last few weeks have brought into view 
the new arrangements of the public way at the western end of the 
Holborn Valley Viaduct, where there is a circus 170ft. in 
diameter, or equal in size to Regent-circus, Oxford-street. There 
six lines of thoroughfare will diverge, the chief of them being the 
line of Holborn, running east and west, and the Western 
Approach-street, now completed, a new street, leading from Far- 
ringdon-road at the foot of Holborn-hill and Hatton-garden. The 
works are being executed under the direction of a committee of 
the Corporation, of which Mr. Deputy Fry is chairman, and from 
the design and under the superintendence of Mr. William Hey- 
wood, the engineer to the Holborn Valley Improvement. Within 
the last few weeks, we may add, the approach to Ludgate-hill 
from. Fleet-street has been extensively widened and improved, to 
the great convenience of the public. At that point, where the 
great thoroughfares cross, the passage of persons on foot wa. 
always more or less endangered, and the carriage traffic frequently 
interrupted; but now, by widening the foot of Ludgate-hill and 
Farringdon and Bridge, streets, the 














rounding off its corners Fa ; 
traftic has been immensely facilitated.—Zimes RE 
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GLASGOW. 
No. II. 

We have a weil or two to add to our notice of the 
Fairfield Works be ‘ore desciib'ng one of Messrs. Napier’s 
most recent produc‘ions, which we this week illustrate. 

The new setting-plates and drawing-loft come close to 
those heretofore in use, and form altogether probably the 

surfaces in any existing yard for tracing the lines 

and shaping the frames of iron ships. The process of set- 
ting the angle irons to the precise angle required at different 
sections of the ship has always been a tedious one, from the 
fact that not only do most of the frames differ in set from 
their fellows, but each frame itself, especially those near 
the stem and stern of the ship, vary considerably through- 
out their length in the angle which the web must make 
With the side of the vessel. The method of bending cold 
in a punching machine, employed by Messrs. De Burgh in 
bridge work, could not easily be applied by the iron ship- 
wright, as it is scarcely applicable to any but straight hoe 
Messrs, Randolph, Elder, and Co., are, however, now try- 
ing an experiment which will, if successful, greatly facili- 
tate the setting process. Beside their new plate and be- 
tween two pairs of reverberatory furnaces they are fixing 
side by side five small steam hammers, the anvil and ham- 
mer of each of which are fitted with a series of cast irom 
corresponding to the various sets of different sized angle 
iron required in their class of work. When in operation 
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| each hammercan havea die with a differentangle forthe same 


scantling of bar, so that the same bar can receive five varia- 
tions of set, or if a number of bars require to be set each 
to a uniform but different angle to the others, they can 
each have their appropriate dies under a separate mer. 
The arrangement was not quite completed when we had 
the pleasure of visiting these works, but we have no 
doubt Messrs. Randolph, Elder, and Co. will soon have 
acquired such experience with this new adaptation of 
the steam hammer as will enable them to pronounce 
authoritatively on its economy and usefulness. 
Tue Govan Yarp anp Lancerretp Factory. 

Messrs. Ropert Napier AnD Sov’s fine establishments 
are at present almost exclusively occupied in the construc- 
tion of ironclads for our own and the Dutch Governments. 
For the former they have at present on the stocks 
two of the class to which the Invincible belongs, 
from Mr. Reed’s designs, on which we have already 
commented, whilst two turret ships for the Dutch 
Government were launched lately and are now about to be 
handed over to the King of Holland’s inspectors. The 
first of these vessels is the De Tyger, whose preliminary 
cruise we chronicled in a recent number, and theconstruction 
of which we now illustrate from drawings kindly furnished 
to us by Messrs. Napier, who were themselves the designers 
of both vessels. Before proceeding to describe this vessel 
we wish to correct a typographical error which appeared in 





our notice of her cruise—the statement that “on easing 
the speed of the starboard screw the vessel contrived to 
pay off to port” should read “ continued to pay off to star- 

rd.” The circumstance of the cruise occurring imme- 
diately before our day of publication prevented the possi- 
bility of correction by the writer. 

The principal dimensions of the De Tyger are:—Length, 
187ft.; breadth, 44ft.; depth moulded, 11ft. 6in.; tonnage 
(builder’s measurement), 1613 tons. 

This vessel is built in compartments with water-tight 
doors, and has a double bottom—it being intended that 
the space between the outer and inner bottoms shall be 
filled with ‘water when preparing for action so as to sink 
the vessel to her fighting draught, which will be about 9ft. 
Gin., thus leaving only about 2ft. of the topsides exposed 
to the enemy. Under ordinary circumstances, however, 
the draught will be 12in. less than this, thereby adding to 
the comfort and seaworthiness of the ship. 

The armour-plating on sides of vessel is 5}in. thick 
having a backing of teak 10in. thick, and an iron inner 
skin supported by strong iron girders and frames. 

The turret, on Captain Coles’ plan, is protected with 
armour 12in. thick at the ports, and Sin. thick in rear of 
the guns, supported by teak backing 12in. thick, with an 
iron inner skin and frames similar to vessel’s sides, The 
armament will consist of two 300lb. 12}-ton Armstrong. 
guns, having the most improved iron slides and carriages 
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with apparatus for lifting the shot to “the 
gun when loading. 

The turret is fitted with steam gear, in addition to a 
winch for turning it by hand, and the guns have a clear 

range of fire all round, with exception only of three de 
on each side of the middle line when firing astern. 

Forward of the turret there is ample accommodation for 
the crew; while abaft the engine space very superior accom- 

modation is — for the officers, and there is besides 
abundance of space for store-rooms, pantries, baths, water- 
closets, &e. 

Special attention has been paid to the ventilation and 
lighting of the vessel, so that even in bad weather it is not 
anticipated the slightest i inconvenience will be experienced. 

The steering gear is carefully disposed to avoid risk of 
injury, and is worked by Skinner’s patent vertical appa- 
ratus, while Gisborne’s ‘patent mechanical telegraph sup- 
plies the means of communication between the bridge, 
steering-wheels, turret, engine-room, &c. 

The engines—also by Messrs. Napier—are 140 nominal 
horse-power, collectively; there being two pairs of cylinders 
of 30in. diameter and 1ft. Gin. stroke, connected with pro- 
pellers 7£t. diameter, and steam is supplied by two boilers 
having a working pressure of 30 lb. per square inch. 

It may be added that from an experimental trip recently 
made, in somewhat unfavourable weather, described in 


muzzle of the 


egrees 


our impression of 29th ult., this vessel is likely to prove a | 


good sea-boat, and to attain a fair rate of speed. 

Messrs. Napier have also designed and built another 
armour-clad turret vessel, a ram, for the Dutch eee al 
ment, specially adapted for sea-going purposes, which als 
promises to be a most valuable acquisition to th ; 





navy; and it should be added that the details of both ships | 


have been carefully earried ont under 




























y the supervision of 
Mr. Jansen, Overseer for the Dutch Government. 

She is of a build which has long seemed to us one of 
those most lik ly to become employe 1 for the “ ship « £ th 
fut ure,” not beea she is a ram, but because she is )- 

a sea-going turret =. the may be desc las 
the De Tygre over again, with the following - 
rot ft. 7” beam, thoy draft 

! topstc ‘a ra ri th - 

leck, with which it ter inates to level 





plating and the d 
ef another deck, the ve se] is tht 1s in aj 
sea-going ship of war, for she is piet oa 
on the lower deck; but her f 
turret, which is : r to th 
that the ports are ata higher el 
therefore, a cruiser, unarmoured, hig 
2ft. from the water; but aw! 
quarters she is a monitor e Xposing onl 


topside as parts vulnerable to shot. 
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e power, 2in. c 
boiler 34 square feet, whic 
diameter, with three and a-half 
18 oz. of liquid fuel im its tank, is 
capable of working for ten minutes. The ma 
wire from the roof, and on the boiler lamps b 
rose rapidly to 60 1b. or 701b., when the small engine, ¢ 





of a horizontal cylinder with a piston rod from each end, king 
the pair of fans directly one on each side was started, they 





gave a horizontal thrust of about 5 Ib., or rather le 
the weight of the machine, which thrust was 1 
minutes till the steam in the boiler was exhausted. 
ments have been so often repeated in connection with this subject 
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as se for ascertaining the thru st of air screws that can be 
obtaine d with a given power, and they generally 
resulted in placing that thrust at from 35 |b. 
per horse-power exerted. Taking 30 Ib. mean, 
this would show the machine in question to have deve- 
loped about ‘2-horse power. This engine, and that of the 
Vicomte d’'Amécourt, have the merit of being the only 


specimens exhibited of which it would have been 
have obtained a positive test as to power of engine 
- The latter, however, was not shown in motion, a and the 
vall clockwork models of it which were started gave insignifi- 
cant results. The other motive-power engine experimented upon 
s that of Mr. Quartermain. The method which he adopts is 
that burning fuses of inflammable material in closed 
chambers surrounded by a water casing, but whether or not 
from the fact that this was the first ~ riment with his engine 
no measurable result was arrived at. . Kaufmann’s machine 
was not tested. On the whole, the aon so far of the Society's 
xhibition, that part of it at least which relates to working 
models, has tended to prove not, perhaps, the impossibility of 
mechanical flight, but certainly the entire inapplicability for the 
purpose of any of the apparatus brought forward. Taking the 
best of the engines exhibited, it was inferior in proportionate 
power to the fire-engines which have been for some time in use 
in London, even counting with them the entire weight of the ir 
pumps, running-wheels, &c. The council also inspected Rogers’ 
+ patent projectile anchor-block, for throwing a rope rove through 
the block to a ship in distress; this appears to be a really useful 
improvement on existing methods of c mmunication. The 
members of council present were— Mr. Brearey, Hon. Sec., Mr. 


W. H. Le Feuvre, Mr. Wright, Mr. Wenham, an nd Mr. C. B 
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SALTAIRE. —Mr. ion Salt is alte ring his well-known engin 

at the Saltaire Mills, near Bradford, originally built by Fairbairn, 
50in. cylinders, 7ft. stroke, two engines, each with two cylinders 
about 35 1b. pressure and about twenty-five revolutions per minute. 
Mr. J. F..Spencer, of Newcastle, four years ago replaced the old 
injection condensers with his surface condensers, which have given 
entire satisfaction. New cylinders on the Corliss plan are now 
being put in with the requisite va alve gearing and with steam 
jackets. Mr. Inglis, formerly Mr. Spencer’s partner, has prepared 
the designs from | Mr. Salt’s instructions. The bore and stroke of 
the cylinders are as before. Messrs. Hick and Co., of Bolton, are 
doing the work. The old valves are on the double beat principle, 
worked by cams. One pair of the modified engines is nearly 
completed, 
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FOR THE CIVIL SERVICE OF NEW 

INDIA, j 
REGULATIONS 1E OPEN COMPETITION OF 1869,* 

1. ON Tuesday, March 16th, 








ENGINES FOR 





FOR TI Mr. BeNtTAtt, well known for the en of thoroughly 


1869, and following days, an ex- g0od root pulpers, chaff-cutters, and such like machines dear to 








amination of candidates will be he 1 lin London, At this examina- the agricultural mind, has recently fitted up a very large and fine 
tion not fewer than s will be selected, if so Shop tor the manufacture of bolts and nuts. In the designs for 
many shall be found duly quali these will be this shop many points of interest may be found, to which we shall 


perhaps refer on another occasion, We are enabled, by the 
courtesy of Mr. Bentall and Mr. Turner, to illustrate on the next 
page one of the combined engines desi gned by the latter gentleman 
|for driving the mac hinery. It is contemplated to run the 
machine tools dé ay and night by light condensing engines running 


selected for the Presidency ot 3B for the Upper Pro- 
vinces and for the Le for that of 
Madras, and for that of Notice will here- 
after be given of the days and place of examination. 

2. Any natural-born sub, ect of her Maj 


sty who shall be desirous 










of ent x the Civil Service of India, will be ential te bees: | at high speed and working very expansively. This being done, no 
amined at such examination, provided he shall, on or before the | time “would be left for the ré pairs required by all engines. Mr. 
Ist of February, 1869, have trans Lto the Civil Service Com- | Turner has overcome the diiliculty in a very novel fashion. The 
missioners, London, 8S. W.—(a) A certificate of his birth, showing | fly-wheel and its shaft are quite distinct from the engine, and 
that his age on the Ist March, 1869, will be above seventeen years | driven, as will be seen, by drag links. The engine, complete with 
and under twenty-one years; (b) A certi i ! a p hy sician | its bed-plate, is — l on “two girde 1s laid in concrete. The 






or surgeon, of his having no « bed-plate is su ntly heavy to dispense with massive founda- 
























































































































































































bodily infirmity unfitting him the ¢ L Service tions. Itiss 1e girders by four bolts at the crank end, 
Satisfactory proof of good moral chara Three lines of s I | be driven by separate engines, and over 
those of the branches of knowl “lee herei these a simple traversing crane is arranged. Should an engine get 
he desires t to be examined. out of order the holding-down nuts are removed, and the drag 
, he « ity of | links and steam pipes detached. The engine is then lifted up 
, r. ' iries | cond r, be t ndall—and rem¢ cc cay repairs, and a fresh 
by the Civil Service Qom- | engine is drop} » its place, the entire operation occupying 
but a coup! " 
: following 1es | Greate 1 ta to ensure the regular working of the 
$s; history of which v continually as the screwing 
Lé mm, 500; English in and out of gear. The governor is fitted 
ure, lin acase at the top of the central spindle, 
 ¢ q which operates in a way generally understuod, in opposition to the 
ire and mixed, | centrifugal force of the | \ volve at high speed, The 
, including heat, (2) | govern instead of being connected to the ordinary throttle 
. y, (4) zoology, | valve, are linked to the expansion valve rod, which works on the 
m | l i limk, shown in detail to a larger scale. 
of % » equal to half the length of the 
moral uspension link any ratio of 
l { so the power of the engines 
: ure. rod works in the lower half of 
, b < € will \ from tour to sixteen, and if in 
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*The apparatus !ubroui, now in use in the French Imperial Navy, is recom- 
mended for this purpose. it contains a laboratory and dark chamber in .ame. 
The cubic contents are twenty cubic decimetres—the cost from 150° to 300f. 
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RAILWAY MATTERS. 

‘THREE-FIFTHS of the fish brought to London are now brought by 
railway. 

Tue capital account of the Mexican Company shows that 
£2,791,735 has been expend 

Tue Midland Company are increasing their stock by £2,000,000 
under their recently Act. 

Tne Brighton Railway Bill passed the Lords on Tuesday night, 
Lord Redesdale protesting. An immediate rise in the fares is 
expected along the line. 


Tue traflic receipts oz the Mont Cenis line for the week ending 


the 2ist of June, amounted, for the conveyance of 300 passengers, 
and for luggage, parcels, and mails, to £310. 

Tue traffic receipts on the San Paulo Brazilian Company’s line 
for the week ending May 10th, amounted to £4027, and for the cor- 
responding week last year to £2451, showing an increase of £1576. 

Wiru proper boat and harbour arrangements, and with the open- 
ing of the new South-Eastern line to Tunbridge, the daily mail 
service between London and Paris could be performed in about 
eight hours and thirty-five minutes. 


A Fire of the same sort as those which have occurred on the 
Yorkshire moors has been burning for the last few days on Chat 
Moss. The fire has passed over a considerable area, and it does 
not appear to have yet wholly spent its force. 

Tr appears that during the past year 476,946 persons have passed 
through the principal northern ports of France, of which the fol- 
lowing is an epitome :- -Calais, 199,837; Boulogne, 152,931; Dieppe, 
88,294; Le Havre, 16,177; and Ostend, 19,707. 


Tue “girdle” railways around the city of Paris are adopting | 


new second-class carriages, in which those who desire to travel on 
the roof will have themselves protected from the wind and dust by 
glass slides placed on the sides of the imperiale. 

Tue Freeman’s Journa! believes that it is the intention of the 
Irish Kailway Commissioners to present a supplemental report. 
The secretary has gone to Belgium to inquire into the nature and 


working of the railway system in that country. The expenses of | 
| 


the commission, it is added, have been £20,000. 


DamaGes have been given by Irish juries in actions against the | 


Dublin and Wicklow Railway Company for injuries received in 
the accident at Bray Head. The widow of a small farmer has 
oLtained £850 damages for herself and three children; and a car- 
maker of Wicklow was awarded £350 for the loss of his health. 

Tue Indian Government having decided to add another con- 
ductor to their existing lines between Teheran and Kurrachee, in 
anticipation of the increased traffic to be expected from this new 
line, we may look forward to very perfect oommunication between 
this country and its Eastern possessions, which is so much 
needed. 


Hopes are entertained that the work of clearing the harbour of | 


Sebastopol will be completed by the end of 1869, On May 20th 
the hull of the Sviatoslaw was raised, so that on the second line 
there only remain the Ichesma, the Maria, and the Ratislaw. 
Afterwards the operations will commence on the first line, which 
however, causes no obstruction to navigation. ‘ : 


THE Corporation of London are contemplating the removal of 
Billingsgate market to a more convenient locality. All the rail- 
way companies engaged in the carriage of fish object strongly to 
the site of the one existing fish market of London, which, on the 
other hand, is highly approved of by the present fish salesmen, and 
by those interested in the water carriage of fis ‘ 


Tue Great Northern Railway Company are bound to make the | 


Sleaford and Bourn, and the Highgate and Barnet lines; the 
Sleaford and Bourn will be seventeen miles in length, and can be 
constructed as a single line for £120,000; and the extension from 
the Highgate and Edgware line to Barnet will be three and a 
quarter miles in length, and will cost as a single line £85,000. A 


resolution approving the application for an extension of time in | 


respect of both lines has been adopted. 


Tue directors of the Illinois Central Company have resolved to 
pay a dividend of 5 per cent. in cash, free of Government tax, on 


the Ist of August next, to the holders of paid-up shares, and also | 


that the shares of the company be increased by the issue of eight 
shares for every 100 shares now outs ing. The new issue is to 
be distributed to the holders of shares registered in the company’s 
books on the Ist of August next, in the proportion of one share 
for every 12} shares then held by them. 


Tue following recommendations, amongst others, have been 
submitted by the Western Railways’ Shareholders’ Association to 
the Right Hon. the President of the Board of Trade:—‘*To 
require—(1) That the reports of directors of a railway company 
shall be forwarded to the shareholders at least fourteen days 
before the date of meeting; (2) that alist of the shareholders of 
every railway company (distinguishing those qualified to vote and 
those eligible for the office of director) shall be printed annually, 
early in January, and sold to the shareholders at a nominal price; 
(3) that the time for the receipt of proxies for al! railway com- 
panies shall be forty-eight hours before the meeting.” 

At the end of the year 1866, 3452 miles of railway were open for 
traftic in India. During the year these railways conveyed a total of 
10,120,910 passengers, the receipts for which amounted to £1,278,580. 


The receipts for goods traffic were £3,328,656, and the total receipts | 


amounted to £4,607,236, £2,056,411 being derived from those in 
Bengal and the north-west provinces, £476,667 from the presidency 
of Madras, £1,930,723 from that of Bombay, £53,166 from Seinde, 
and £90,269 from railways in the Punjab. The total of working 
expenses during the year amounted to £2,225,995, so that the net 
receipts amounted to £2,381,241. Receipts for goods traffic include 
telegraphs and sundries, and the charges for maintenance are 
included under the head of working expenses. The total capital 
paid up to the end of the same year amounted to £64,483,834, and 
the total interest to £18,929,576 sterling. 


Tue London, Lewes, and Brighton Railway Abandonment Bill, 
which allows the South-Eastern and the Chatham and Dever cow- 
panies to withdraw from their project of a second line of railway 
between London and Brighton, contains the following singular 
provision:—“ Nothing in this Act contained shall prejudice or 
affect the rights of John Fowler and Joseph Fogerty, or either of 
them, as the owners or reputed owners of the Eden Park Estate, 
under a certain agreement dated the 30th day of May, 1866, and 
made between them and the two companies in relation to the 
London, Lewes, and Brighton Railway.” The Pall Mali Gazette 
asks, ‘* Who are John Fowler and Joseph Fogerty, and what is the 
arrangement to which they have succeeded in binding the two 
companies, notwithstanding the abandonment of their project?” 


THE Great Eastern Railway Company is carrying out a rigid 
economy in every department of its service. On some of the 
small country branches Sunday trains are now stopped, and on 
other branches the service is reduced to a minimum, even on week 
days. The Harwich steam boat service has also undergone a 
radical reorganisation. The goods rates have been twice advanced 
this half-year, and the passenger fares have also been revived, the 
effect being, notwithstanding that some competitive means of 
transport have been organised here and there, that in the first 
twenty-five weeks of the current half-year the traffic receipts 
increased to the extent of £47,339, as compared with the corre- 
sponding period of 1867, without any additional mileage having been 
brought into operation. The discipline maintained in the working 
of the traffic is now much better than it was; and Mr. Swarbrick, 
the general manager, does not appear to have yet quite exhausted 
his list of changes, as he has this week announced an advance in 
the rates—hitherto somewhat low—charged for the conveyance of 
parcels by passenger trains, 


MISCELLANEA. 


| TuE new Foreign Office was opened for business on Wednesday. 


| THE celebrated Dutch sculptor, Louis Royer, has just died at 
| Amsterdam at the age of 75. 

| ON Monday the workmen at the Oaks Colliery had a narrow es- 
| cape from another dreadful explosion. ; 

| Mr. Beresrorp Hore seriously proposes the appointment of a 
Minister of Architezture, Science, and Arts, 

THERE are at present seventeen lines of steamers, making 
| 1322 voyages per annum between England and America. 

THE master masons and builders of New York have resolved 
to employ no bricklayers who will not work ten hours per day. 

| Tue statue of Mr. Cobden, in waiting for which the pedestal has 

been so long vacant near Mornington-crescent, has been erected. 

EXTRAORDINARY specimens of wheat and oats grown on sewage 
| farms were on Friday exhibited at the meeting of the Metropolitan 
| Board of Works. 

THE improvements in the Guildhall, which have been in pro- 
| gress nearly five years, and have cost upwards of £50,000. are ap- 
| proaching completion. 

| AUSTRALIAN mutton and beef, packed jin tallow, have been suc- 
| cessfully brought to England, and it seems probable a large supply 
| of cheap and excellent meat so provided will soon be in the 
market. 

TuE Irish Board of Public Works expended last year the sum of 
£6562 5s. 11d. in repairing and maintaining the model and agri- 
cultural schools in connection with the National Board of Edu- 
cation. 

THE cable in the Black Sea is to have three insulated conductors, 
which are to be enclosed by a copper sheath to protect it against 
oxidation and against the attacks of marine insects which abound 
| in those regions. 

LARGE quantities of albumen, or the white,of eggs, and also of 

yolk, are imported into Southampton from Normandy. The albu- 
men is used by calico dressers, and the yolk is used in the manu- 
| facture of gloves. 
Tue Abbé Richard, so well known for his discovery of water 
| springs, is, at the request of the municipal administration of 
Brest, making hydrogeological: observations with a view to pro- 
curing a supply for the town. 

THE municipality of Vienna has just voted twelve prizes, four of 
4000 florins, the same number each of 2000 and of 1000, for the 
best plans of a Town Hall for that city. This competition is open 
to the architects of all countries. 

THE Glasgow Town Council are spending near £300,000 in re- 
moving bad houses and in supplying model dwellings fer working 
people, and hope that having set the example, private enterprise 
will do all else that is required in this direction. 

An abortive attempt was made on Monday night to refer the 
question of the New Law Courts to a select committee. The de- 
cision of the Government therefore stands, and Mr. Street retains 
his appointment as architect for the New Law Courts. 

THE third portion of the Thames Embankment on the Middlesex 
side of the river was commenced on Monday. The work extends 
| from the Temple to Blackfriars Bridge, and the undertaking must 
be completed in a year according to the terms of the contract. 

A MEMORIAL to Sir Joseph Paxton has been projected at Leighton 
Buzzard. It is proposed that the memorial shall consist of a 
public institution, comprising a museum of science and art, a 
public library and news-room, and an educational department in 
the form of classes. 

A SYDNEY paper says—‘‘ Those interested in the progress of ac- 
climatisation of English larks in the colony will be glad to hear 
| that the liberation of several in the Geelong Botanical Gardens has 
been a success, the hawks very considerately refraining from attack- 
ing them.” 

Ar the palace of the Luxembourg, the plaster work of the fine 
dome of the library, painted by Eugene Delacroix, has fallen down 
and broken in pieces. The fragments have been carefully taken up 
and conveyed to one of the studios of the Louvre, where Count 
| de Nieuwerkerke is having them placed together again. 
| Iris stated in the Dublin papers that the Treasury have, by a 
| recent minute, authorised the Board of Works to make loans to 
| grand juries in Ireland, for roads, bridges, harbours and other 
works. Large sums were formerly advanced for these purposes 
and repaid. In 1853, under an Act 16 and 17 Vic., ¢. 136, the 
custom of getting loans from bonds or private sources was intro- 
duced, but this having failed the Treasury has decided to revert to 
the former system. 


THE armour-plated frigate Lissa is shortly to be launched at 
Trieste, and another vessel of a similar class will be at once laid 
on the same stocks, to be called the City of Pesth, forming two of 
the three ships of war presented as a gift by Hungary to the 
| Emperor of Austria, at the period of his coronation. The two 
frigates above-named are armed with spurs of a new description, 
and mounted with guns of large calibre. 

From the 28th of July to the end of October, 1866, ninety-six 
days, the net revenue of the Atlantic telegraph averaged £505 per 
day at the original charge of £21 per message; for the 395 days 
following, at £10 10s. per message, the receipts averaged £579 per 
day; and for the next six months, from December, 1867, to May, 
1868, at £5 5s. per message, the receipts averaged £693 per day. 

Paris is the best market in Europe for leeches. The mouth of 
the Danube is now the best fishing-ground, and from Trieste no 
less than £120,000 in value of leeches are annually sent to Paris. 
But the leech most in fashion just now is a native of Australia; 
he does his work in a shorter period than any other. 

Tue Viceroy of Egypt has granted a monopoly of the 3,009,000 
leeches which are annually to be found in the bed of the Nile, 
after the periodical inundation of that river, to a French dealer. 
On arriving in Paris those not required for active duty are sent to 
Gentilly, where they are lodged in reservoirs comfortably furnished 
with the greasy mud in which they specially delight, and filled 
with greenish water. 

M. Caron has published a short account of the way in which he 
makes his magnesian cylinders for the Drummond light. He 
takes magnesia which has been purified from alkalies and the 
other alkaline earths, and after moistening it with a solution of 
boracic acid, presses it into moulds. The reason for separating the 
other alkaline earths and alkalies is that their presence would 
affect the colour of the light. The boracic acid, we should think, 
would give a greenish tinge to the flame. 

KOHN, an engineer in Berlin, gives the following as a 


ethadl 


| 


NOTES AND MEMORANDA. 


TuE Mining Journal says that “‘a nugget of gold, weighing half 
an ounce, was found in the South Esk, near Esk, Forfar, a few 
days ago.” 

Sounpines have been made in the sea to a depth of 6000ft., 
without finding bottom, within one and a-half miles of the shore of 
the Island of Santa Cruz, West Indies. This island is the apex of 
an immense submarine mountain, 


WHEN gunpowder is heated nearly up to the point of decom- 
position previously to ignition the force of its explosion is greatly 
eoomel It is stated that a temperature of 160 deg. Fah. in- 
creases the force of the explosion one-fifth, while a temperature of 
400 deg. nearly doubles it. 

Tueke are thirty-four iron mines now worked in Italy, producing 
an annual average of about 1,500,000 metrical quintals of ore; 
twenty-two copper mines, from which are extracted yearly about 
32,010 tons of ore; fifteen lead and silver mines, producing about 
160,447 metrical quintals of ore; four mercury mines; and one 
zinc mine, 

S1LK, muslin, or other fibrous material may be coated with 
copper, silver, or gold by electricity, if they be first dipped in a 
solution of nitrate of silver with ammonia, and then dried and 
exposed to a current of hydrogen gas. The ammonia must be 
sufficiently in excess to re-dissolve the precipitate. The fabric 
treated is coated in the usual manner. 

At a meeting of the Société de Photographie, Paris, M. Civiale 
made some observations upon the employment of sulpho-cyanides 
in toning and fixing. He stated that in the summer of 1867 he 
fixed about 700 positive proofs by means of potassium and am- 
monium sulphocyanides. A print, one half of which had been pro- 
tected from the light, the other unprotected, and which had been 
exposed for three months, showed only a uniform tint. 

Mr. C. W. Harrison, of Oberstein-road, Clapham, has pro- 
visionally specified an invention which consists in connecting the 
shell of the boiler with another body in opposite electrical polarity. 
One method by which he effects this object is by suspending a 
metal plate in the boiler and attaching it to the shell of the boiler, 
so that the two shall constitute a galvanic combination. He so 
proportions the size of the two that the electro-chemical action on 
the interior surface shall be nascent, or nearly so; and he finds it 
merely necessary under ordinary circumstances to impart a positive 
polarity to the shell of the boiler, in order to prevent the coherence 
thereto of precipitated matters. 

It appears that while in 1853 1385 steamers, of an aggregate 
burthen of 250,112 tons, were registered as belonging to the United 
Kingdom, the total had risen in 1867 to 2931, of an aggregate bur- 
then of 901,062 tons, or very nearly one-sixth of the whole tonnage 
registered, while the corresponding proportion in 1853 was only 
one-sixteenth. The number of steam-vessels built and registered 
in the United Kingdom in 1853 was 153; in 1854, 174; in 1855, 233; 
in 1856, 229; in 1857, 228; in 1858, 153; in 1859, 150; in 1860, 198; 
in 1861, 201; in 1862, 221; in 1863, 279; in 1864, 374; in 1865, 382; 
in 1866, 354; and in 1867, 295. ® The building of steamers appears 
to have fallen off in the last two years—a result attributable, 
doubtless, to the depression which has prevailed since the mone- 
tary crisis of May, 1866, in commercial affairs, 

Ow1nG to the discovery of fresh indications of coal in the neigh- 
bourhood of Barrow, the question of its existence is again receiv- 
ing a considerable amount of attention. Geological facts and oral 
tradition concerning ancient workings alike point to extensive 
seams not only on the main shore of Barrow, but also on the Isle 
of Walney, at Willom, and probably at intervals more or less apart 
along the whole coast from Piel to Whitehaven. A great portion 
of Furness is said by Professor Sedgwick and others to be composed 
of what is known by geologists as the ‘“‘ Permian” system, which 
usually overlies the carboniferous or mountain limestone, in imme- 
diate contiguity to which coal is usually found. This carboniferous 
limestone stratum crops out and forms one of the leading features 
of the earth’s crust at Millom, Dalton, Stainton, and as far inland 
as Ulverston. 


SILVER ore is imported into the United Kingdom to a more con- 
siderable extent than is, perhaps, imagined. The total quantity 
received during the last ten years has been as follows :— 1858, 
3949 tons; 1859, 6451 tons; 1860, 5931 tons; 1861, 4412 tons; 1862, 
6565 tons; 1863, 5621 tons; 1864, 5482 tons; 1865, 6587 tons; 1866, 
5495 tons; and 1867, 3393 tons. The value of these imports was 
as annexed :—1858, £209,154; 1859, £342,637; 1860, £382,506; 
1861, £289,373; 1862, £331,564; 1863, £272. ; 1864, £251,568; 
1865, £382,391; 1866, £275,599; and 1867, £165,587. The value of 
the silver obtained from lead in the United Kingdom in the ten 
years ending 1866 was as annexed : — 1857, £133,216; 1858, 
£156,569; 1859, £158,407; 1860, £172,903; 1861, £144,161; 1862, 
£189,041; 1863, £174,351; 1864, £176,299; 1865, £199,335; and 
1866, £174,951. 

THE quantity of carbonic acid contained in the atmosphere may 
vary from ys455 to yoSs5- Petroleum oil, burning for one hour, 
increases this quantity to ;5%55, and in three hours to sobs. 
When the latter figure is attamed, the air becomes painful and 
difficult to breathe. Professor Zoch remarks that this circumstance, 
which is less marked when gas is burnt, and is scarcely perceptible 
with vegetable oil, is not owing entirely to the carbonic acid pro- 
duced which, even in the proportion of ;s48,5, is not sufficient to 
effect the breathing in so remarkable a manner. He believes it to 
be caused by the presence of some products of incomplete com- 
bustion which are formed with the carbonic acid, but the exact 
nature of which is unknown, The foregoing results are, however, 
quite sufficient to point out the necessity of obtaining perfect 
ventilation in rooms lighted by petroleam oil, otherwise their at- 
mosphere may become almost irrespirable in the course of three or 
four hours. 

ACCORDING to accounts lately made public, but which perhaps 
partake of the exaggeration customary in such matters, there are 
gold deposits in Peru equal, if not superior, in richness to any yet 
discovered im California or Australia. About a year ago the 
Peruvian Government sent an expedition to explore the northern 
of that country, on the banks of the rivers Maranon and 
Morana, which are tributaries of the Amazon. A steamer called 
the Napo was employed, under the command of Major Vargas, 
whose official report, recently issued, is alleged to show that 
“immense quantities of gold exist in the region through which 
the explorers passed.” Sach is the abundance that an Indian, 
using only a simple wooden tray for washing the gold dust, can 
gather several ounces of gold in two or three hours. The 
savages are fierce, and any ot ae are exposed to great 
danger from their attacks; ‘but who will venture to 
remain only a few days may gather with the greatest facility 















of effectually stopping up a porous eylinder cast for a hydraulic 
press. The ake is to be heated over a charcoal fire to about 
170 deg. Fah. It is then to be filled up with resin and suspended 
by a crane over the fire until the liquefied resin is seen sweating 
through on the outside. The excess of resin is then poured out 
and the cylinder allowed to cool, when the pores will be found 
completely stopped, and no water can possibly pass. 

WE understand that five cargoes of stores forthe Indo-European 
Telegraph, consisting of Siemens’ iron posts and insulators, and of 
wire, left England last week for Persia. These stores will be trans- 
shipped at St. Petersburg into smaller steamers, which will take 
them through the Neva and the Volga to Astrachan, where they 
will again be transshipped for the ports of Rescht, Lencoran, and 
Astara on the north coast of Persia. From these ports they will 
be conveyed to the interior on mules. It is expected that these 
stores will arrive at their destination (about 5000 miles distant) in 
the month of October, when the erection of the line will at once be 

roceeded with, a staff of superintending engineers having already 
eft England for that purpose. 








ext y quantities.” At New York the intelligence had 
created an impression that many persons would at once be 
attracted thither. Major Vargas is understood to be anxious to 
renew his search, and the New York Commercial Advertiscr con- 
tains the following paragraph on the subject :—‘“‘This discovery 
is of the greatest importance, and may become of the most serious 
consequence to the Peruvian Government. Now that, thanks to 
the enlightened liberality of the Emperor of Brazil, the navigation 
of the Amazon is free, it is only natural to expect that numerous 
adventurers will be found rushing to the new gold regions by way 
of the Amazon, and it remains to be seen what further action the 
Peruvian Government will take in the matter. Previous to the 
overthrow of Prado, it had been decided to take the necessary steps 
for the further exploration of the auriferous regions, and the Go- 
vernment had also under its consideration the measures which it 
would be advisable to adopt for the protection and goverment of 
the immigrants that it was expected would soon flow into the new 
goldfields. What the present administration will do is, of course, 
uncertain, but its action will be awaited with considerable 
interest.” 
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NOTICE. 


Constantly reiterated mis-statements with regard to the 
circulation of Tur Enatneer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead t who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
complete'y refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5,300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ba'l, and Co. have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

W shave reason to belreve that the weekly sale of Tue Enat- 
NEER is actually more than double that of the low-priced 
engineering journals combined. Of the influentia! cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfuctory 
evidence. Of the un-English and unscrupulous, though 
siyna ly fruitless, attempts constantly made to injure this 
journa’, our readers generally will have already formed 
their own opinion. 

3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of Tuk ENGINEER news- 
paper we have exami. eoldle books kept in their office, and 
find that the bond tide circulation and sale of the paper 
during the ‘ast three years has steadi/y, continuously, and 
very lurgely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies week'y. Quitter, BALL, anD Co, 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS jive thousand three hundred copies. 

Dated 28th May, 1868. QviLTEeR, BALL, AND Co. 





PUBLISHER’S NOTICE. 


With this number of THE ENGINEER are issued as Supplements, 
No. 11. of our Portfolioof Working Drawings, and a Dictionaru 
of French and English Engineering Terms, Each number of 
He ExGiIneer, as issued by the Publisher, will contain the 
Supplements, and subscribers and others are requested to notify the 
Jact at this once should they not receive them, 








FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M, Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 

















TO CORRESPONDENTS. 
*,” Wecannot undertake to return drawings or manuscripts, and 
miuat therefore request our correspondents to keep copies. 
M. &. ++. (Bernard-stree ). Like many others you must wait your turn, 
J. «. G -In the hands of examiners appointed from time to time bu Gorernment, | 
CaS —We never heard of the hammer, and we are pretty certain none are made | 
in Eny'and 
° ae - You 7" ae the information you require in THE ENGINEER for July 
ith, 1867, p. «9. 
T. K. G. (ievads one).—G@. Harris, Esq., 6, Weslminster-chambers, Victoria- 
street, Westninster—€2 2s. per annum 
V.~ Everything will depen/ on the method of driring you adopt. If you use an 


open tube and remove the mutertal from the tusiae as gou proceed you will not | 
ta sringe 

HoT-NeCK GREASE.—Letters from John Bethell and Co. and the Patent Plum- 
bayo UC ucible Company, and N. Farnworth, have been forwarded to the corre- 
spundeut in the above matter. 

M. UO — We do not know anything of the engine to which you refer. You cannot 


do betler than have a good portable from such a house as Clayton and Shut tle ~ 
worth or Ransomes and Sims 

G. WHOS, (Jerseys) —Palmer’s [ron Co, Jarrow; Losh, Wilson, and Bell, Walker 
Ircnwurks, Newcastle; Haw's, Crawshay, and Co., Gateshead. Mr. W. Ryder, 
of N-weastile, is an agent for such iron. 

SUBSC«!IPTIONS RECEIVED WITH THANKS.—Mr. Septimus Monti, C.E., Genoa ; 
M. Jona de Normann, Corfu; W. Sangster, Esq.. Kurrachee; J. B, Upham, 
£sq,,U S$ Ticonderoga; Messrs, M. T. and T. Powell, Paris. 

R. K —Very few firms have done s0 We canonly call one to mind at present, 
Messrs. Pox, Head, and Co, Stockton-on-Tees. The “ Industrial Partnerships 
Record,’ published weekly, will supply you with information, 

PAK GATE. — Your invention is of no value in this country, because so few round 
shot ave used Your best plan will be to addreks the chief of the U.S. Ordnance 
Department Washington. In the United Slates they use round shot. 

BR. w. K.— Provided the pipes are straight as possible, short, and free from 
sharp bends, you should have a half-inch jet nearly 45ft. high; the larger the 
ae the jet the better. Its size must depend on the quantity of water 
arutlable, 

W. UT. As the rule stands it is obviously wrong. But it cannot be made to 
answer by taking the pressure in either pounds or cwts, Take the Sormula thus— 


DP = T for small cylinders. 


z—rV 

You must supply drawings of all the princi modifications. In 
short, whenever a drawing is required to make the ee a ue intel- 
ligible it must be supplied. When description will do, no need be in- 
serted. The final specification must be accompanied by an exact copy of the 

we (res ) Yo ult the publ 
- (\} asmow).— Fou can cons ications of the Patent Commissioners 
at S:irlings Library, Miller-street, Glasgow. c= not sure that you can 
purchase there, but you can easily obtain the lists you require by writing to the 
Patent Office, Southampton-buildings, London, and enclosing a remittance. You 
yin previously ascertain the price of each, which of course you can do in 
i wo. 





MERITON'S GOVERNORS. 
. (To the Editor of The > 
S18,—Can any of your correspondents give me the address of a maker of 
Meriton’s mar ne governors? F. P. 
H.U, July ist, 1868, 
Letters relating to the advertit and p ng department of this are 
a, ra Bind yng of MR. GEORGE LEOPOLD RICHE nan ce 
et no UN tons f 
ie trans een ee 1d to the Editor of THE ENGINEER, 
= bet — ne saps pee any newsagentin town or country, and 
he various radway ions; or ferred, , : 
the office on the following terms outtakes i— vine Doaamianed 
lalf yearly (including double number) 15s. 9d. 
Yearly (cluding two double numbers) £1 \\s. 6d. 
If credit be taken, an extra charge of two s/illings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 
Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week The charge for four lines and under is three shil- 
lings; each line a‘terwards, eightpence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 
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CAN THE STEAM ENGINE BE SUPERSEDED ? 
Mr. Joun Bourss, in the first page of his most recent 





hléshe, 




















work, asserts, and that in very precise terms, his belief that 


“the steam engine, after having remained without change 
in its principle of action, and even without any striking 
improvement in its details since it was dismi from the 
hand of Watt, is now on the eve of supersession by simple 
and more economical contrivances;’ and one of Mr. 
Bourne’s reviewers more desirous to praise the author 
than careful of his own reputation as a competent critic, 
quietly endorses the statement, accepts Mr. Bourne’s pro- 
phecy as a truthful forecast, and, in effect, desires the 
world to keep a sharp look out for the coming wonder 
which may arrive in our midst when least expected. We 
have already noticed Mr. Bourne’s work, and we now 
mention the belief of the author because his name pos- 
sesses a certain weight still; and a strong expression of 
opinion on his part may lead weak minds half trained in 
the truths of science astray. The question raised is in 
itself far from being devoid of interest, and the possibility 
of superseding the steam engine by more perfect motors 
formed at one time a tempting problem alike for men 
better versed in science than Mr. Bourne, and the dabbler 
in natural philosophy. By the former, the notion that 
the steam engine can be superseded by machines at once 
simpler and more economical has long been abandoned. 
The latter is only just beginning to understand not only that 
the former are right, but why they are right; and now Mr. 
Bourne comes forward and pens sentences which must 
tend to unsettle weak minds and undo all the work accom- 
plished by such men as Grove, Faraday, Tyndal, or Ran- 
kine. Wanting evidence of this danger, we find it ready 
to our hands in the fact that Mr. Bourne has completely 
upset one of his reviewers—presumedly a man knowing 
something of science—already, and if a reviewer can thus 
lose his head, what may be expected of those who believe 
that every statement made by a man of eminence must be 
true, and accept it as the dictum of an inspired genius if it 
is but endorsed by his critics, It is worth while under 
such circumstances to examine Mr. Bourne’s proposition a 
little further, because it comes from one whose assertions are 
entitled to careful consideration. Emanating from an 
insignif.cant authority it would be beneath notice. 

In what direction are we to seek for a substitute for the 
steam engine at once simpler and more economical? Mr. 
Bourne is silent as the grave itself on this point. Is it to 
be found in electricity or magnetism? Ah, no. It is well 
known now that in availing ourselves of these forces we 
draw on no ready store of power at first hand. Frictional 
electrical machines only convert by a subtle agency imper- 
fectly comprehended, the power expended at the moment in 
causing rotation into another form of force. The coefficient 
of the friction of the rubber on the glass plate is easily 
ascertained. The power expended in overcoming it at any 
given speed is of course very easily calculated. The 
electricity resulting bears a direct proportion to the power 
producing it. We have presented to us the phenomena, not 
of creation, not of the conversion at first hand of power 
already storedup and awaiting liberation, into useful effect, 
but of a conversion at second hand of such liberated power 
into another form, which before it can be of use must be 
reconverted into one of the shapes which it originally bore. 
Of induction machines and galvanic batteries the same 
truth holds equally good. How can these things supersede 
the steam engine, which practically at a single operation 
sets free power stored up for man’s service millions of 
years ago in our coal-fields ? Here there is no second-hand 
conversion. There isineffect, though nut in fact, a direct crea- 
tion of power without parallel in the range of the sciences, 
From chemistry we have nothing to hope. Combustion is 
a simple chemical operation, and when fire first came on the 
earth chemistry gave us her best gift. She holds nothing 
back which can do more for us. 

Even though we admitted that it was quite possible to 
produce electricity—say by invoking it from the clouds— 
without the expenditure of power, we should have made 
little progress, for electricity does not readily lend itself to 
labour. Even in carrying our messages it requires 
humouring and courteous attention to its whims and its 
foibles. Try to make it turn a wheel and we are beset 
with difficulties. As electricity simple it is useless—as 
electro-magnetism very nearly so. If Mr. Bourne con- 
ceives that the coming motor is to depend on electricity 
or on some undiscovered chemical process, for life, he 
labours under a great error—one from the burthen of which 
it will be impossible to relieve him; for all experience goes 
to show that when a man has descended so low as to main- 
tain that a substitute for the steam engine is to be found 
in electricity, or in some chemical process other than com- 
bustion, his case is well nigh hopeless; he is out of the 
arena of scientific combat. 
Bourne holds any such opinion, and but one direction 
remains in which to seek the coming wonder. It must be 
a heat engine, and it must dispense wholly, or partially, with 
water. If Mr. Bourne’s proposition bear this construc- 
tion it ceases to be absurd in so far as it deals with a 
theoretical possibility. But Mr. Bourne, it is to be 
observed, does not confine himself to stating that it is 
possible a motor will be found to supersede the steam 
engine; he plainly states that he believes steam to be “on 
the eve of supersession,” and that “there is no reason to 
doubt” that the superseder will before very long appear. 
We hold, on the contrary, that there is every reason to 
doubt that the steam engine will shortly, or, indeed, within 
any period over which it is safe to carry the mind’s eye, be 
superseded. 

That it is possible to construct an air engine which will 
burn less coal than an average steam engine, nalmost 
proved, but it is wrong to argue from this that the steam 
engine is “used up.” Something more is wanted than 
economy of fuel. e need permanence, absence of wear 
and tear, compactness, simplicity, and safety. In every 
one of these points, except perhaps the last, hot-air engines 
cannot bear a moment’s comparison with the steam engine. 
No] hot-air engines have ever been constructed and 
wochel wilh success. The rubbing surfaces must be huge, 
and an efficient lubrication becomes an impossibility, hence 
friction is enormous. The dimensions of the working 
parts must be very great, or the temperature of the air 
very high. Surfaces jnearly red hot cut into each other, 





We do not, think that Mr. | 





and friction runs away with the power of the machine, 
the destruction of which is imminent each day. Con- 
siderable improvements may be effected in lubrication, but 
experience with the steam engine conclusively proves that 
the limit of temperature consistent with practical workin 
is very soon —_ It is not safe to use superheate 
steam much hotter than 280 deg., the cast iron of the 
cylinders and valve faces becoming disintegrated and spoiled 
at higher temperatures. If air of no greater temperature 
is used we have an effective pressure of nut more than 
7 lb. or thereabouts per square inch. Marine engines with 
cylinders of 100in. in diameter must be replaced under 
such a condition with others of 15ft. or 16ft. in diameter. 
Then would come huge air pumps and regenerators. The 
machinery would take up as much spaceas boilers aud steam 
engines together; and all this to save perhaps a quarter of 
a pound of coal per horse per hour. Surely Mr. Bourne 
is not justified in assuming that the steam engine is on tle 
eve of being superseded by any known embodiment of any 
recognised principle of hot-air engine. 

Nor is it a whit more likely that we shall have a 
universal motor depending for its action on the evapora- 
tion of volatile fluids. All the available fluids mure vola- 
tile than water give off an inflammable or poisonous 
vapour, which is so subtle that no known joints can pre- 
vent its escape. Du Tremblay tried ether, and the engineers 
were compelled to use safety lamps in the engine-room, 
and then worked in hourly risk of their lives. As the 
quantity of vapour produced by a giveu amount of coal 
from a given volume of volatile fluid is less than would be 
obtained by the use of water, no economy can result from 
the substitution of ether, &c., except by evaporating it by 
the waste steam. It is stated that Du Tremblay saved in 
this way 70 per cent. of fuel. But no one knows better 
than Mr. Bourne how great was the failure of the whole 
scheme, although it was tried in three or four ships. 
Mr. Siemens’ regenerative engine, in which steam and air 
were used in combination, failed because the heating 
chambers burned out. We cannot call to mind a single 
experiment for producing motive power other than those 
we have named which holds out the most distant prospect 
of fulfilling Mr. Bourne’s prophecy ; and, whether we 
examine these in a theoretical or a practical spirit the 
result of the investigation is still the same—the steam 
engine is safe. 

Mr. Bourne has made a bold assertion, and there will not 
be wanting those who will either ask him to maintain his 
thesis or to retract his proposition. Not content with 
asserting that a more economical motor than steam is at 
hand, he claims for this yet unborn giant that it will also 
besimpler. These be brave words, and coming from Mr. 
Bourne they cannot pass unnoticed. Are we to assume 
that he has made some t discovery in the arcana of 
nature, which he at present keepstchimself; or that at aloss 
for a good opening for his preface he wrote not a little at 
random, and sacrificed sound sense for sounding phrases, We 
hold the latter explanation to be the true one; and it is 
due, we think, to Mr. Bourne’s readers that he should 
either give a reason for the faith that is in him, or retract 
statements which are likely enough to lead young inventors 
on a Will-o’-the-Wisp chase. Doing neither, he must not 
grumble if the majority of his readers venture to think 
that he has written nonsense by mistake, and does not care 
to own as much. 


THE SUEZ CANAL. 


Tue financial descent of the Suez Canal to the level of 
the great Hamburgh State distribution, &c. &c., is a step 
from the sublime to theridiculous which we mast regret, but 
which, taking all the circumstances into consideration, we 
can scarcely reprehend. A d undertaking commenced 
in the halcyon days of speculation is found, as many others 
have been, to be impossible of completion with the amount 
of capital at first subscribed. In the meantime, such has 
been the flagrant abuse of the confidence reposed by both 
the English and French public in most classes of financial 
operators that money is no longer forthcoming even for 
what may be considered as eminently safe investments, 
which, with all its merits, the Suez Canal is not. It is, 
however, an undertaking of that class, and has already 
pro; to that which give it a kind of pre- 
scriptive right to capital, if capital can by any fair means be 
collected for it; and in the present proposition we recognise 
a more open and fair mode of procedure than that which 
failed last year to obtain more than a third of the 

000,000 now said to be necessarv for the completion 
of the canal. The modus operandi then was the very 
ordinary and exceedingly specious one of placing a nominal 
value on the self-ccnstituted property of the company and 
proposing a species of mortgage on landed estates, consist- 
ing mainly of sandbanks situated either below or above 
water. In the report which we published recently we 
find that the directors, who, like any other mortals, gain 
wisdom by experience, almost abstain from referring to 
this class of security for the advance which they ask from 
the public, and the spirit of their present appeal is one to 
the candour of which we can take no exception. They 
ws from the extraordinary state of European tinancial 

irs even more than from the peculiar nature of their 
undertaking special inducements must be put forward to 
obtain the capital which is absolutely necessary for the 
completion of the enterprise. That inducement they provide 
in the glorious uncertainty of the lottery, and to our mind 
not a few of the undertakings of modern days would have 
been much more fairly dealt with if direct and open recourse 
to gambling, with all its sins, had been made, rather than 
the money drawn from a too credulous public by repre- 
sentations having very slender foundations in fact. Tt is 
curious that just at moment when the directors them- 
selves have, under the coercion of the times, practically 
thrown overboard the question of the ultimate remune- 
rativness of the undertaking, a rather more serious dis- 
cussion than usual should have arisen on that very subject 
which is still quite as unfit for discussion with a view to 


absolute solution as it has ever been. The letters 
of Mr. Daniel A. in the Times, though evi- 
dently written in faith, and conveying a fair 
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popular idea of the views of the directors on the future of 
the canal, is almost of necessity without any practical basis 
for the calculation of the future receipts and expenditure 
of the canal, assuming it to be ready for traffic in 1869; in 
fact, the only matters of certainty which he puts forward 
are the facts that the interest and sinking funds for the 
present “loan” will amount to £360,000 a year, and that 
a margin of £800,000, when obtained, will pay 10 per 
cent. on the original capital. When he computes the 
maintenance of the canal he makes a guess which may or 
may not prove to be correct, and a guess the truth of 
which no man living can aflirm or deny, for the simple 
reason that the world has as yet no experience as to the 
cost of maintaining a canal through a sandy desert, nor 
any adequate experience in the maintenance of colossal 
ports amidst coral reefs and shifting shallow banks, The 
probable revenue of the canal, though depending to a 
certain extent on the realisation of the estimates 
of gross tonnage to and from India, depends far more 
on one condition of the carrying of that tonuage to 
which Mr. Lange has not alluded, viz. the proportion of 
it now carried, or which will hereafter be carried, by steam 
or in sailing vessels. That almost every merchant steamer 
trading to the East will pass through the canal when 
opevnel there is no reason to doubt, but the Eastern 
tonnage carried by steamers at present is a mere fraction 
of the aggregate of over 6,000,000 tons assumed as the 
total trade; and for sailing vessels, especially for that 
greater portion of the fleet which comes from the Indian 
Peninsula, the canal offers scarcely any advantages; in fact, 
they could not possibly avail themselves of it if a most 
extensive system of towige both in the Red Sea and the 
Indian Ocean be not orzanised for t] The 





their assistance. 
Red Sea, from the reefs with which it abounds, is perhaps 
the most dangerous navigation in the world, even for 





steamers, and sailing vessels have been known to take | 


longer from Aden to Suez than the average vovage of an 
English clipper from Shanghai to the Thames. Now the 
toll 
will form no serious obstacle to the transit through it of 
any class of Eastern goods, whether in steam or sailing 
ships, but steam towage is a very different matter, aud 
will scarcely come to be counted in shillings a ton if sailing 
vessels are to be brought from Suez to points in the Indian 
Ovean where steady winds can be relied upon. We think, 
therefore, that the future prosperity of the canal, assuming 
that it can be maintained at a reasonable cost, depends far 
more on the increasing employment of steamers for the 
conveyance of all classes of merchandise than upon any 
other condition that can now be foreseen, At present 
our experience of the working of unsubsidised steamers 
for long voyages is decidedly unfavourable. The case of 
the Indian trade will, however, be exceptional when the 
canal is opened, and the question of the shorter steam 
route competing with the longer sailing voyage will be one 
of great interest to solve. 

The steady progress of the works since the commence- 
ment of Messrs. Borel, Lavally, and Co.’s contract is a 
matter on which we cordially congratulate the company. 
They have promised even less than they seem to be capable 
of performing, and the great enterprise to which M. Lesseps 
has devoted a life of energy was never more lucky 
than in its forced recourse to mechanical excavation, and 
in the fortunate circumstance that its machinery has been 
introduced and wielded by such able hands. ~ 











A LITTLE STORY OF A GAS COMPANY. 

An example of foreign speculation, lugubrioys to the share- 
holders and salutary to the public, is afforded by the Ottoman 
Gas Company. Some years agu an ingenious native obtained 
from the Ottoman Government a concession for lighting the city 
of Smyrna with gas at bis own risk, and on such conditions as he 
proposed. After long negotiations he succeeded in selling it to 
some parties who got up a company in London, and paid him 
£4509 in cash and shares. 
formed, and, as a matter of course, not dne person knowing any- 
thing of the place or country was on the management. The 
works were erected rather expensively, but in a very fair manner, 
and the lighting began. 

The revenue was to be raised from two usual sources, the 
street lights and the private lights. The terms for the street 
lights were liberal, and an arrangement was made with a kind 
ot paving board to light a considerable portion of the city. Now 
there was no municipality, nor was the paving board duly 
empowerel, the principles of local self-government being more 
fully developed under the liberality of the Turkish Government 
than in London in the olden times. The lighting went on, but 
when the money was to be paid the board’s exchequer was empty, 
and a little delay took place, during which it was supposed the 
gas rates were being levied. The company’s manager, a good 
man from England, but anew man to the country, at length 
acquired practical experience, and so did the directors at home. 
The part of Smyrna that was lighted is called the French 
Quarter, and is inhabited chietly by Greeks. These gentry and 
their kindred are mostly under the protection of the numerous 
European consuls, claiming the privileges of the treaties or 
“ capitulations,” or rather their abuses. No one can enter 
their premises to levy without the authority of their consul, and 
that their consul takes particular good care not to give, as he 
considers it his duty and his privilege to protect his subjects. 
Hence the company tound itself engaged in long discussions with 
the Paving Board, the consuls, and the residents, who set up 
various pleas that the Paving Board had no right to contract. 

The second act was that the company arranged with a new 
board named by the inhabitants and their consuls, and then 
the inhabitants set up that they could not pay because the 
company was exacting an exorbitant price beyond that paid at 
Marseilles, and in verious parts England. The manager 
responded that Turl was not England, and that coals had to 
be brought from Eng During the negotiations a long gas 
bill was run up, and no money was forthcoming. The directors, 
desperate and indignant, sent in an ultimatum that unless they 
were paid by a certain time the lighting would be stopped. The 
Greeks and their friends defied the company, maintaining the 
company must light or render their concession liable to forfeiture. 

The company did stop the lighting of the streets about two 
years ago, and is still seeking its money. The private lighting is 
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going on slowly, and barely paying the expenses of an establish- 
ment intended for larger operations. 

The directors received fees for a long time on the usual seale, 
and ran up a considerable debenture debt. At length the share- 


The company went on, a board was ; 
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holders were aroused, and appointed a committee of inquiry, 
which gave a strong report. On this coming up the directors, 
taking a seaf out of the book of their namesakes, the Ottoman 
Railway Company, rejected the report of the committee, and 
passed a vote of censure on its members. 

The moral of the whole affiir is that the statements of foreign 
speculators should never be received except with reserve and 
searching inquiry; that such inquiries should not only be made 
by persons at home well acquainted with gas, railways, or mines, 
but able to understand the country and its institutions; and 
thirdly, that boards of directors of foreign undertakings should 
always include some competent person knowing the country. 
Had inquiry been made in the case before us it would have 
been found the Constantinople Gasworks make their customers 
pay for gas in advanee, and that all persons letting house pro- 
perty take the rent a year in advance—very useful hints for new 
comers. The Ottoman Gas Company luckily escaped, in the 
first flush of its new exi-tence, lighting Salonika, but it will, if 
it outlives its troubles, have a fair business in Smyrna in time. 
It is now doing what it ought to have done in the beginning— 
devoting some efforts to obtain a municipality for the city, which 
is likely to be granted, and which will then supply a body com- 
petent to make contracts, 

















To design appliances for engaging and disengaging heavy 
machinery in motion constitutes oue of the most difficult 
problems met with by the mechanical engineer. It admits 
of but one perfect solution, and this, unfortunately, does 
not apply in all cases. This approximately complete 
solution is afforded by the fast and loose pulley and leather 
strap. No other arrangement is so safe, so certain, and so 
trustworthy. But cases arise under the conditions of which 
it is impossible to use belting. Thus the distance inter- 
vening between the transmitting and receiving pulley may 
be too small to allow a belt to act properly, or the strain 
to be transmitted may be too great for the powers of a belt, 
and this will usually be the case when the speed is slow 
and the work heavy. Even under these conditions, how- 
ever, it is questionable if the most has been made in this 
country of belting. By greatly enlarging the diameter of 
a pulley a comparatively high speed may be imparted to a 
belt, even when the number of revolutions per minute is 
small. In the United States this principle has been worked 
out with great success, and heavy trains in rolling mills 
are driven by belts of dimensions seldom used in England. 

In designing disengaging gear the great object is to 
prevent sudden jars or shocks. No arrangement comes up 
to the fast and loose belt pulleyin this respect. ‘lhe well- 
known whistling “ scroop” attending the working of plan- 
ing machines affords testimony of the best possible kind in 
every shop to the efficiency of the plan; and we find that all 
other arrangements which auswer their purpose, more or 
less embody the same principle. In other words, no en- 
gaging and disengaging clutch for machinery in motion has 
yet been used with success which does not permit the 
inertia of the machinery to be driven to be overcome by 
degrees by the agency of friction. Clutches have been 
contrived in which the surfaces of the driver aud of the 
driven head are inclined to each other, one or both being 
held up to its place by a coiled spring. The arrangement 
is found in miniature in 
“drunkard’s” watch key. For heavy work this never 
answers. ‘The surfaces slip over each other, recoil, and 
only settle down into quiet contact after much hammering 
and pounding on each other. Friction clutches have been 
used in which the driver impels a hoop compressing a pulley 
elastically within a grasp regulated by screws. It is didicult 
however to determine the tension of the hoop so that it 
shall neither be too great nor too small. If the latter, it 
will not drive steadily ; if the former, a severe shock will 
be produced when the parts are thrown into gear. After 
being in use for sume little time the surfaces usually become 
greasy and the friction too small. The strap is then screwed 
up as hard as the serews will go, and is uot unfrequently 
broken. Practically speaking, the arrangement bas no 
power of self-adjustment, and is unsuitable for any but 
light machinery. ‘ 

The next best thing —attaching proper value 
simplicity—to the fast and loose pulley and belt appears to 
be the cone clutch, and so evidently think many of our 
correspondents who have recently asked us net a few ques- 
tions on thesubject. It isa little remarkable that, although 
this clutch is noticed in nearly all works dealing with 
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| kinematics, no English author has taken the trouble to 
investigate its principles or detine its proper proportions; | 


and to this fact we attribute the number of queries which 
we have receive. We propose here to explain in the 
simplest and most practical way the principles which 
should guide the mechanical engineer in designing cone 
clutches, and the objections to which such clutches are 
open. 

The general arrangement of the cone clutch is too well 
known to require more than a passing word of explanation. 
It consists of a tapered cylindrical plug sliding on a fast 
feather in one shaft, and admitting of being forced by a 
suitable arrangement of levers into the interior of a some- 
what similar cylinder fixed on the shaft to be driven, which 
must be in a right line with that driving. In construct- 
ing such aclutch three points require careful consideration: 
—lIst. The slope or taper must be such that sufficient driving 
power will be provided, but it must not be so small that 
the solid cone may become wedged, like the stopper in a 
decanter, within the hollow one; 2ud. The surfaces in con- 
tact must be sufficiently large to provide for the friction 
set up during the first few instants of contact without ex- 
cessive wear; and, 3rd, the pressure forcing the cones 
into contact must be steady, suflicicnt to cause just enough 
friction for driving and not too much. If more, a sever 
shock will be caused at the moment of contact, and pract 
cally no slip will take place between the driving and driven 
surfaces. 

The taper must be determined hy the material, and the 
general rule is that it should not be less than the angle of 
repose. To make this proposition clear, let us suppose 
that a block of iron ‘odiier 19 lb. rests on a plate of the 
same metal, the surfaces in contact being polished. Now 
if we raise one end of the plate higher than the other, the 
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block will tend to slide down to the lower end, but friction 
prevents motion until a certain angle is reached. By tilt- 
ing the plate cautiously we at length obtain a slope on 
which our 101. of iron will just remain in equilibrium. 
The smallest increase in the angle will cause it to slide 
down the incline. This angle is the “angle of repose,” 
and for unlubricated surfaces of iron it varies between 
85 deg. and 11°5 deg. with the horizon, corresponding to 
coeflicients of *15 to ‘2. When the surfaces are 
lubricated motion begins at much smaller angles, as 4 deg., 
and when in the best possible order the angle of repose is 
not more than 25 deg. In practice the surtaces of friction 
cones are usually imperfectly lubricated, as without a little 
vil they are apt to heat and cut, and the best angle will be 
found to lie somewhere between 10 deg. and 4 deg., accord- 
ing to the amount of lubrication. An angle of 6 deg. with 
the shaft answers very well. 

‘The dimensions required to transmit a given amount of 
power will depend on the speed of the shafting and the 
force with which the parts are kept in contact; but the 
conditions of lubrication are so variable that it is difficult 
to lay down any rule always applicable. In a general way, 
the capacity of a cone clutch for transmitting power will 
depend on the coetticient of the friction of the surfaces, 
and the pressure. The coefficient may, for moderately 
lubricated surfaces, be taken as ‘1, and the pressure will 
depend in a great measure on the angle of the cone. Thus, 
the slope being 1 in 6, the pressure should be approxi- 
mately six times that of the force driving the inner cone 
home, and this must be divided over the number of square 
inches in contact. Suppose that the pressure is 1001b., then, 
the slope being 6 to 1, the faces will be forced together with 
some 600 Ib, pressure. If the surface of one cone is 5Vin., 
then the pressure will be 12 1b. per square inch, and the 
driving force will be equivalent to, say, ‘1 of this, or, 
let us say, in round numbers, to 1 Ib. per square inch, 


As there are 50in., we shall find the whole power 
which such a cone can transmit by multiplying 
50in, by 1 1b, and by the number of feet per 


minute passed over by a point in the circumference of 
the cones at mid-length, and dividing the product by 
33,000, It must be borne in mind, however, that in prac- 
tice results may often be obtained very different from what 
they should be by this calculation. The coefficient of 
friction may vary with the quality of the oil or its quan- 
tity; and again, because the clutch on first entering will 
slip, and, by rubbing, heat the outer cone, which, expand- 
ing more than the inner cone, admits it freely until a point 
is reached at which rubbing ceases. As the heat is dissi- 
pated, the outer cone will contract and hold the inner 
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The worst feature of the friction cone is its want 
Sometimes, under apparently the same con- 
ion to prevent shock ; on others 
resin must be introduced between the cones to get the 
arrangement to drive. As a consequence only broad 
general rules can be given for proportioning such cones, 
and these may be summed up in a few words :— 

Ist. The cones should be as large in diameter as they can 
conveniently be made. 
2nd. The length of face should not be much less than 
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much less than half the radius for cones under this dimen- 
sion. 

3rd. The angle of taper should not be less than the 
angle of repose, which varies with the material and the 
lubrication. 

4th. The cones should be kept in contact by some flexible 
arrangement. 

5th. The greater the number of revolutions made per 
minute by the shafts coupled the better. 

In conclusion, we must add that friction cones should 
never be used in winding machinery, or in any situation in 
which human life or property may be imperilled by a 
failure on their part to perform their duty. It must never be 
forgotten that the friction cone ciutch sometimes obstinately 
refuses to do anything, but slip, a result which follows from 
neglecting to keep the surfaces clean and in good order. 
Moditications of the friction clutch have been produced by 
Mallet, Bodmer, and others, which are more expensive and 
less simple, but more reliable and efficient. These are not 
cone clutches, however, and their consideration would be 
out of place in the present article. 
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Nor to speak of the very important branch of engineeringe 

directed to the construction of land and submarine tele- 

graphs, there are—even to the mechanical engineer engaged 
in ordinary practice—numerous ways in which he could 
profitably apply a knowledge of electricity and its cognate 
force, magnetism, The many mysterious forms in which 
boiler corrosion appears are very probably due to galvanic 
action. Whatever may be said and written of the action 
of the magnetic anti-incrustators, this curious combination 
is interesting guand méme; and we understand that what 
the inventor, a Southampton engineer, terms “a galvanic 
feed-box,” is remarkably efficient in preventing injury to 
marine boilers with surface condensing engines. It con- 
sists of a feed-box containing a namber of iron bars or 
tubes, in conuection with zine plates, with the intention of 
arresting the corrosive impurities of the condensed feed 
water on their way to the boiler. The problem of econo- 
raically and efficiently sheathing iron ships—essentially a 
galvanic question —is still unsolved ; and the same may be 
said of compass deviation in iron ships, a question even 
still more important as regards saving life, and the waste 
of work and time involved m bad steering. It should 
never be forgotten that engineering in its entirety is simply 
the application of natural philosophy to practice. Of all 
the works on physics now appearing it seems to us that the 
“ Allgemeine Encyklopiidie der Physik” promises to bethe 














Jury 3, 1868. 


THE ENGINEER. 


as. 


= 








most important and comprehensive, and we only regret 
that we cannot point to a work of such importance in our 
own language. 

The names of the authors of themselves form a strong 
guarantee of the value of this great encyclopedia. Amongst 
these we see that of Professor Helmhotz, of Heidelberg, 
the great physiologist and mathematician; J. Lamont, of 
Munich, the well-known magnetician; P. W. Brix, of 
Berlin; Grashof, of Carlsruhe; v. Feilitzsch Karsten, of 
Kiel, and others. All these gentlemen are professors of one 
or other of the Geruian Polytechnic Schvols; and if there 
were no other reasons for the establishment of schools of 
science in our own country than the production of a 
thoroughly good scientific literature this would be of itself 


sufficient. ‘The professor at such a school is at an obvious 
advantage when writing on the subjects of his yearly 


discourses; and he is enabled to make his writings the work 
of his life. The plan upon which this great encyclopedia of 
physicsis based isoriginal. HerrG. Karsten well observes that 
the ordinary class of more or less brief text or hand books, 
intended for general instruction in science, are necessarily too 
incomplete, both for the man of science by profession and 
for the amateur who wishes to study one particular depart- 
ment. Dictionaries of science labour under the con- 
siderable disadvantages that connected facts have to be 
sought for in a number of articles; and that a considerable 
time is necessary to complete the set, whereby improve- 
ments and additions soon become necessary, rendering the 
use of the work still more difficult. The intention of 
periodicals and reviews is to supplement the first named 
works, to carry handbooks and dictionaries of science 
down to the latest time. Now the intention of the 
“ Encyclopiidie der Physik” is to unite the advantages 
of these forms of works of reference, While it is 
to build up a systematic work, as a whole similar in range 
to an entire work on physics, it is to be as com- 
plete as the lengthiest dictionary, and yet to carry each 
subject down to the latest period. Its general plan 
consists in framing a number of text-books on the different 
branches of physics in its entirety, each complete in 
itself, and forming with the others the entire system of 
physics. Twenty-one books of the kind are intended to 
be published:—1, “ An Introduction to Natural Philo- 
sophy ”; 2, “Crystallography”; 3, “General Doctrine of 
Force”; 4, “The Attraction of Matter at a Distance, and 
Cohesion”; 5, ‘“‘ Applied Mechanics”; 6, “The Doctrine 
of Waves and Acoustics”; 7 and 8, “ Pure Optics”; 9, 
“ Physiological Optics”; 10, “'‘The Chemical Action of 
Light”; 11, “Applied Optics”; 12, “The Actions of 
Heat”; 13, “The Theory of Heat”; 14, “The Applica- 
tions of Heat”; 15, “Magnetism”; 16, “ Terrestrial 
Magnetism”; 17, “Frictional Electricity”; 18, “Gal- 
vanism”; 19, “ Electromagnetism,” “Induction”; 20, 
“ Applied Electricity” ; and lastly, 21, “ Meteorology.” 
The independence of the separate parts makes it possible 
to continue them down to the latest times, or to replace 
those parts that quickly develop themselves yet further, by 
fresh work, without thereby disturbing the remaining 
portions, 

One of the volumes of this great work is now before us 
—that on the doctrine of the actions at a distance of the 
galvanic current; on electromagnetism, electrodynamics, 
induction, and diamagnetism, by Dr. V. Feilitzsch. It 
forms a bulky, closely-printed volume of more than 
eight hundred pages, admirably indexed, and having 
also an alphabetical subject-matter and name index. The 
titles of the ditferent sections of the work are :—The action 
of the galvanic current on the magnetic needle; the excita- 
tions of polarity in magnetic bodies by means of the gal- 
vanic current; the mutual action of galvanic conductors; 
rotations and behaviour of currents to the maguetism of 
the earth; the excitation of currents by other currents, 
and by magnetism (induction); and lastly, diamagnetism, 


or magnetism as a universal property of matter. 
A particularly systematic plan, to be carried out 


with all the other works of this series, is followed— 
established facts and theories are separated from their 
mathematical and experimental proofs. The entire book 
is thus divided into a number of lengthy paragraphs, each 
of which is again separated into four parts. The first part 
in larger print gives the established facts, and the received 
laws, theories, and hypotheses. After this comes the 
theory, carried out in higher ‘or elementary mathematics ; 
then the observations with the experiments and apparatus; 
and lastly, the history and literature of the subject. This 
last portion consists of a very great number of references 
numbered as to their positions in the preceding text. The 
massive science, the Griindlichkeit, the great amount of 
accumulated labour here evidenced, are extraordinary; 
and we need not say that the book contains a vast 
store of information that might be applied to useful 
purposes by practical men. The history of each great 
discovery is most elaborate and interesting. As 
is always the case with good works of this kind, it 
teaches many interesting facts by, so to speak, in- 
duction. One truth, too often forgotten, is that most great 
discoveries in science are preceded by half or fractional 
discoveries, so to speak. Experiments are made which, 
rightly followed, would have led to the discovery. This 
was the case with almost all Faraday’s great discoveries, 
the news of which nevertheless flashed like sheets of 
lightning before the eyes of his astounded scientific con- 
temporaries. Inductive phenomena, or phenomena that 
were only afterwards explained by Faraday, were noticed 
many years before his great discovery by Ritter, even by 
Ampére, Pohl, Arago (magnetism of rotation), Seebeck, and 
others. Very many experiments made long before his dis- 
covery of diamagnetism tended to prove that magnetism 
was not a property of iron, nickel, and cobalt only, but of 
all bodies whatsoever. Brugmans thus showed as long ago 
as 1778 that bismuth was repelled by both poles of the mag- 
net. Coulomb, also in the last century, very nearly made the 
discovery of the universality of magnetism. Le Baillif 
proved that antimony behaves like bismuth. Some few 
men with a good eyesight, well practised, can tell the 
number of passengers in an express train as it rushes 
swiftly past them. To most of us the passage of the train 





simply leaves a blurred impression on the retina. These 
differences, applied to mental eyesight, distinguish the dis- 
coverer from the common observer—the great inventor from 
the mere improver and extender of other people's ideas. 


The Life of George Stephenson, and of his Son, Robert Stephenson; 
Comprising also a History of the Invention and Introduction of 
the Railway Locomotive. By SamueL Sites. A New 
Edition, revised and enlarged. London: John Murray, 
Albemarle-street. 1868. 

Tue judgment recently pronounced in the House of 

Lords by Lord Cairns in the copyright case of lout- 

ledge v. Low, and the promineuce which that trial 

and its decision have given, for the time, to the sub- 
ject of copyright generally, suggest some interesting 
speculations as to the property in their works of such 
authors as Mr. Smiles. lf we mistake not, his “ Self- 

Help” has been published in the French, German, aud 

Danish languages, and several reprints have appeared in 

the United States, where it is used as a class-book in 

important educational institutious. These numerous 
editions are a tribute of praise to the book, and an honour 

—but a barren one—to the author, who has no interest in 

the sale of these appropriations of his labour. ‘The popu- 

larity and large sale of ** Self-Help” at home and abroad 
is, considering the character of that popular work, less to 
be wondered at than the continuous demand for the 
handsome library edition, now published—the ninth, if we 
mistake not—of the “ Lives of the Stephensous,” 
Vol. ILI. of the author’s “ Lives of the Engineers.” Our 
readers may be aware that an edition of the “* Lives of 
the Stephensons” has been published in a cheap form, but 
the large sale has not abated the demand for this 
handsome edition, with its ivory surface and toned 
paper, its exquisite illustrations and beautiful typo- 
graphy. In the illustrations we have probably a part 
of the secret of its large, continuous sale. From the 
eminence of the artists employed in their production, the 
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distant localities from which they have been expressly col- | 


lected for the work, aud other circumstances, 1t may readily 
be believed that the publishers have incurred a heavier cost 
than American orcontinental reprintersof English works dare 
to risk, and hence, probably, there has been no other than 
the copyright edition of the book in existence. We believe 
that M. Pion, the Emperor’s publisher, is at present pass- 
inga French translation of the work, with the illustra- 
tions, through the press; and that Messrs. Harper 
Brothers, of New York, are republishing the new English 
edition for the American book market. These re-issues are 
under arrangement with the author. 

Another idea touching the law of copyright is suggested 
by the book before us—namely this, does the term 
ot years to which the author's rights extend, date from the 
publication of the first edition, or from this, the last, or 
trom any future edition? In equity we should say that 
the term should date from the publication of this last 
edition, until it is succeeded by some future edition other 
than a mere reprint. 

The new edition appears to be carefully revised through- 
out, is in many important passages rewritten, and contains 
a large amount of original and valuable matter. Profess- 
ing to give a history of the invention of the locomotive, 
the author gives sketches of the successive engineers and 
others who have applied themselves to the subject, 
including Cugnot, Murdoch, Symington, Evaus, Blackett, 
blenkinsop, ‘Trevithick, and others, He appears to have 
laid down the rule for his guidance, to which he has closely 
adhered, of saying just as much as is necessary regarding 
these inventors 1m so far as concerns the history of the 
locomotive in its various ‘stages of development, aud to 
encumber himself and his work as little as possible with 
biographical details, regarding them as extianeous to his 
subject. The biographies proper are those of George 
Stephenson and of his son Robert. We are glad, however, 
to notice that in this new edition Mr. Smiles has departed 
slightly from this wholesome rule in favour of Richard 
frevithick, of whom he gives a more complete biographical 
sketch than any that has appeared hitherto, the sketch 
being accompanied by an admirable portrait of Trevithick. 
It is well that, ere it be too late, a fuller aud more worthy 
biography of this eminent engineer should be caught up 
and placed upon record thay any ephemeral or fugitive 
sketches that have hitherto appeared concerning him. 

It is late in the day to say anything of the merits of the 
“ Lives of the Stephensons.” When the original edition 
containing the life of George Stephenson was published— 
now some ten or twelve years ago—it at once arrested atten- 
tion from its merits. Much original matter is added m 
the present edition, essentially a distinct treatise, embracing 
in a very condensed form the history of railway progress 
during the last ten years. Many curious particulars are 
given concerning the early days of passenger traflic, and, 
in contrast with these, of the development of the railway 
system and of our dependence upon it. The startling 
contrast presented in the following extracts furnishes a 
good illustration of the interest with which the author 
invests what many may be apt toconsidera dry and dreary 
subject :— 

The first London line was the Greenwich Railway, part of 
which was opened for trafiic to Deptford in February, 1836. The 
working of this railway was first exhibited as a show, and the 
usual attractions were employed to make it ** draw.” A band of 
musicians in the garb of the Beefeaters was stationed at the London 
end, and another band at Deptford. For cheapness’ sake the 
Deptford band was shortly superseded by a large barrel-organ, 
which played in the passengers; but when the tratiic became 
established the barrel-organ, us wel the Beefeater band at the 
London end, were both discontinued. The whole length of the line 
was lit up at night by a row of lamps on either side like a street, 
as if to enable the locomotives or the passengers to see their way 
in the dark; but these lamps also were eventually discontinued as 
unnecessary. As a show, the Greenwich Railway proved toler- 
ably successful. During the first eleven months it carried 
456,750 passengers, or an average of about 1300a day. But the 
railway having been found more convenient to the public than 
either the river boats or the omnibuses, the number of passengers 
rapidly increased. When the Croydon, Brighton, and South- 
Eastern Railways began to pour their streams of traflic over the 
Greenwich Viaduct, its accommodation was found much too 
limited, and it was widened from time to time, until now nine 
lines of railway are laid side by side, over which more than 














twenty millions of passengers are carried yearly, or an average of 
about 60,000 a day all the year round. 

Touching the absolute dependence upon railways of the 
vast population of London for daily food the author 
writes :— 

The great streams of food brought into London by railway flow 
so continuously and uninterruptedly that comparauvely tew per- 
sons are aware of the magnitude aud importauce of the provess 
thus daily going forward, Though gathered from an lumense 
extent of country—embracing Kuglaud, Scotland, Wales, and 
Irelaund—the influx is so uninteruatted that it is relied upon with 
as much certainty as if it ouly came from the counties immediately 
adjoining London, The express meat train from Aberdeen arrives 
in town as punctually as tue Clapham omnibus, and the express 
milk train from Aylesbury is as regular in its delivery as the 
penny post. Indeed, London now depends so much upou railways 
tor its subsistence that it may be said to be fed by them from day 
to day, having never more than a few days’ food in stock; and the 
supply is so regular and continuous that the possibility of its 
beimg interrupted never for a moment occurs to any one. Yet in 
these days of strikes amongst workmen such a contingency 1s 
quite within the limits of possibility. Another contingency, 
arising froma state of war, is probably still wore remote, But 
were 1t possible for a war to occur between England and a combi- 
nation of foreign powers possessed of stronger onclads than ours, 
and that they were able to ram our ships back into port and land 
an enemy ot overpowering iorce on the Essex coast, it would be 
sufficient for them to occupy or cut the railways leading from the 
north to starve London intu submission in less than a fortnight. 

Numerous interesting particulars are given concerning 
the enormous quautities of graiu, flour, vegetables, live 
poultry, eggs, coal, aud other 
essentials to life, delivered in London daily by rail, Par- 
ticulars are also given of the array of emp/oyés necessary 
to carry on the watlic and to maimtain the lines; of the 
rolling stock in use, the superintendence of the road, sig- 
nalling, and other contrivances for protecting and working 
the tratiic. 

The mass of interesting matter compressed into the 
introduction, and the manner in which it is dealt with, 
atford an excellent example of Mr. Smiles’ abilities as a 
writer, 

Practical Rules for Proportioning Steam Engines and Boilers 
by N. ?. BuxcH. Zud edition. London: Spon. 1863. 

Tus little pocket-book, resembling in shape the well- 
known work by Molesworth, coutains an immense number 
of simple rules for ascertaining the proper dimensions of 
every portion of the steam engine, and of the ordinary 
types of boiler. ‘Lhe fact that 1t has attained the honour 
ot a second edition goes far to prove that the author's 
labours have been appreciated. We have tested many of 
the rules selected at nazard, and find them consistent with 
the best modern practice. ‘Lhe principal defect lies in the 
carelessness with which the literary portions of the work 
have been written and punctuated. for example, we find 
at p. 100 the author speaking of safety valves for marine 
bouers as follows :—* these valves are two to each boiler 
in one casing, as the action of the sea causes the ship to 
pitch or roll; consequently, levers with weights are enturely 
dispensed. with.” As the sentence stands the author implies 
that two valves are put in one casing because of the rolling 
of the ship, which is uonseuse. ‘To make sense, a full stop 
should fuliow the word “casing.” LKither owing to mis- 
prints or from some other cause, Mr. Burgh’s grammar is, 
to say the least, loose here and there. Lo the present 
edition an appendix is added, “ On the Friction of Engines, 
Screw Propulsion, the Strength of boilers, the detting out 
of Valves,’ &c. Although we differ from Mr. Burgh on 
some points, the rules given are for the most part sound 
and useful, and we are pleased to find that in numerous 
instances they are practically worked out in suitable 
exauiples, 





UPENING OF THE FRANZ JOSEPH BRIDGE AT 
PRAGUE, 

AN important ceremony took place at Prague on the 2ist of last 
monuth—tue lormal opening of tue Lew suspension bridge over the 
river Moidau at Prague vy the Emperor of Austria wm person, 
Lhis bridge is couastructed on the rigid suspension principle in- 
vented by Air, KR, M. Ordish, of Westminster, and is the arst of 
the kind erected, althouga several have been designed by Mr. 
Urdish, As we purpose shortly to describe and liustrate this 
bridge in detail we only now stay to novice the leading poiuts con- 
nected with the testing aud Opening of the strucwure, ihe bridge 
is S2Uit. long between abutments, and Szrt. wide. It 18 divided 
iuto a centre and two side spans, and has two piers im the water- 
way. Avout a month previously to the openimy of tue bridge it 
was formaliy tested by the Lown Council of the city of Prague. 
Lue test consisted in loading tue footpaths with bricks equal to a 
weight of SU lb, per square foot, W ie this load was on « train of 
heavy Vehicles cyual Ww the length of the bridge was sent over the 
rowlway; after tuis one-lialf the vehicles returned to the other end, 
Each train then started from either end, and passed each other on 
the centre span, thus giving that part two lines of heavily loaded 
vehicles besides the load on the tovtpaths. J'he municipal and 
other engineers pronounced the testas thoroughly satisfactory, and 
declared the bridge to be ready for opening. ‘Luis ceremony took 
piace, as we have already stated, on the Zlst ult., with great cere- 
mony and public rejoicings. Ou the day tollowing the opening the 
Emperor, nm an autograph letter to Garon von Kellesperg, the 
mayor ot Prague, a transcript of which we have seen, expressed the 
pleasure he nad experienced in opening the bridge, and that his 
city of Prague had ciiefly to thank Kicter von beisky—the late 
mayor—tor having prometed and carried out this successful under- 
taking. His Majesty was pleased to conter upon Mr, Ordish the 
Austrian gold medalof arts and sciences, The resident engineer, Mr, 
Charles Wessely, received the Austrian gold cross of merit, and 
several other decorations were given by tue Emperor on the occa- 
sion, ‘The general contractors lor the bridge were Messrs, Ruston 
and Co,, of Prague and Vienna, ‘The steel links were supplied 
and erected by dlessrs. Howell and Co., of Shetlield. The total 
cost of the bridge was £07,000, 


SHOOTING FLYING ON A GREAT Scate. — Colonel Jervois, in 
certam oservatious on the Gibraltar laid before 
Parliament, in speaking of the chances of a ship passing guns in 
battery on shore belng hit, says that ** at Shoeburynessa ‘running 
deer’ target, Sit. square, uragged rapidly along by horses, 
was fired at from a 123-ton gun, at a distance of 1UUU yards. ‘Ten 
rounds were fired at it in eight and a-haif minutes. ‘Iwo of the 
ten actually struck it, the others falling close by it. Now, of 
course, at Suoeburyness these matters are brought to a perfection 
iar beyond what is likely to be obtained in actual war. When, 
however, we compare the size of this target with that presented 
by even the sinallest gunboat, it is probable that when sutiiciently 
clear of her own smoke to enable her to use her guns, she would 
at ranges of anything like 400 yards be struck by every shot,” 
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RARE PHILOSOPHICAL INSTRUMENTS. 


which opens and closes the circuit by the stopn. The positive 
pole passes by the insulated column c, r, and carries a platinum 


the other side the secondary registration is performed by the 
secondary lever C, D, », which passes by an axle to the other 


Peruaps the most remarkable meteorologi¢al instrument ever | wire which is in contact with the stop n ; } is a hood to prevent | side, Fig. 1. A movement of 0°0436 metre on the paper is equal 


constructed is the “‘Meteorographo del Collegio Romano,” or the 
meteorograph, invented by Padre Secchi, of Rome, to register 
automatically and mechanically upon two sheets of paper all the 
changes which take place in the atmosphere. In England | 
such registration is commonly performed by separate self- 
acting photographic instruments; at the College at Rome, | 
however, the records are made by one mechanical instrument, in | 
pencil or pen and ink marks. For instance, at the Royal 
Observatory at Greenwich, variations in the thermometer are 
registered by the varying length of the line of light, which passes 
through the empty glass tube above the surface of the mercury. 
The thermometer of Padre Secchi, on the contrary, consists of a 
long metallic wire stretched from the top to the bottom of a 
high building, which wire elongates or contracts with the | 
changes in the atmospheric temperature, and the mechanical | 
motion thus produced is transferred by suitable machinery to | 
the recording part of the meteorograph. We are indebted to | 
Padre Secchi for the accompanying drawings and particulars 
respecting this mode of recording continuously the atmospheric 
changes at Rome. ’ 
The meteorograph was designed in 1857 and constructed in 
1859, since which date numerous improvements have been made 
in it, and its delicacy cf action has been increased. The more 
recent novelties consist principally of the introduction of elec- 
tricity as a medium of communication between the distant parts 
of the apparatus and the recording papers. _ 2 
Figs. 1 and 2 give a general view of the instrument, Fig. 1 
showing the side holding the paper which records the indications 
of the barometer, the velocity and direction of the wind, the 
thermometer, and the rainfall. Fig. 2 shows the opposite side 
of the instrument, for the registration of hygrometric changes, 
also the indications of the barometer and rain gauge, but on a 
more open scale, the sheet of paper here receiving two days’ indi- | 
cations, whilst the oppusite paper contains the indications of ten 
days in the same space. The papers are 0°47 metre by 0°40 metre 
in size, that being sufficient to receive all the curves. They are | 
ruled with red lines into squares of five millimetres, a graduated 
edge being printed on them. These spaces do not give the scales | 
for the instrument, but merely serve for measurements useful in | 
the after reduction of the indications. The papers are slightly 
damped, and affixed to the tables by pins. 
The tables or boards slide vertically in iron guides between 
the columns, and are furnished with four rollers each, two of 
which are tightened up by springs, pressing them against the 
guides, as shown in Fig. 3. Each table is suspended by an | 




















the entrance of the rain.* The axle runs in a cistern of oil r, 
fixed to the adjustable screw v. Every turn of the cups opens 
and closes the circuit, and these intermittent currents regulate 
the movement of the counter U, m,y. The movement of the 


to a variation of 10 deg. of the thermometer. 

The time and quantity of rainfall are recorded by the meteoro- 
graph in two different ways. The time of falling is indicated 
(Fig. 1) by the pencil q, p, by the side of the wind pencils. A 
little water-wheel R receives the rain from a neighbouring roof, 
and in turning moves the lever ¢, which is connected with it by 
a cord, and with the pencil by the lever p,q; it also acts in the 
same way upon the second recording sheet, Fig. 2. The 
quantity of rain is measured in the cylindrical gauge 1, y, 2, 
which receives it from a funnel 0°40 metres in diameter. A 
glass tube y, x, furnished with scale, denotes the quantity in the 
receiver. This is read every day at nine am. and noted down 
on the papers, not being recorded automatically. 

The hygrometric changes are registered by two dry and wet- 
bulb thermometers, but for the sake of clearness, we will first 


| only describe the mode of registering by the dry-bulb. A shelf 


T, T', Fig. 2, is affixed to the supporting column of the apparatus. 
Two brass rails are fixed in it, and on these runs a little carriage 
bearing a Morse’s telegraph—that is, an electro-magnet with a 
lever carrying a pencil at its extremity. This little carriage is set 
in motion by the triangular lever, K, p, l, which draws the wire 
i,m. The axle of this lever is moved bv an eccentric in the 
clock, which thus moves the carriage from T to T', and liberating 
it every quarter of an hour, it is brought back to its starting 
point by the weight». The triangle K, p, K, is in metallic com- 
munication by means of wires with the thermometers, which 
are at a distance from the machine, and out in the open air. 
They are mounted as shown in Fig. 14. A,B, C,D, is a varnished 


| board fixed to the window frame. To this the recording ther- 


mometers ¢, f, and h, i, are firmly screwed, the first being the 
dry. and the second the wet bulb. The latter is kept damp by 
the aid of a small stream of water flowing through x to the 
cotton covering the bulb. A platinum wire is soldered in the 
bottom of the bulb, entering in to the mercury, and the top of 
the tubes are open. Two ordinary thermometers ¢, s, and t, 5, 
are suspended by the side of the preceding for the sake of com- 
parison. 

The frame a, «a', c, running on four guide rollers y, z, and 
weighted at &, is suspended by the wire r, which is the continua- 
tion of the wire p, g, of the triangle K, p, k, of the recording 
instrument, and which passes over the large pulley /,r. The 
frame carries a cross piece a, a', tu the extremities of which the 
platinum wires p, p', are fixed, and these wires enter the tubes 
of the recording thermometers. One pole of the voltaic battery 
is in communication with the piece d, and by it with the platinum 
wire of the dry-bulb thermometer. The other pole is connected 





adjustable hook, as in Fig. 4, to the line connected with the 
clock. The clock is a well-made common one. 

To register the changes in the pressure of the atmosphere a 
balance barometer is employed. It consists of a tube d, e, Figs. 
1 and 2, suspended by its upper end d, to a bent lever a, b, c, and 
is immersed in the cistern e, e’, 7. The barometer is of iron, 
being too large to be conveniently made of glass, and is formed 
of two tubes of different diameters, the lower part being about 
seventeen millimetres, and the upper 0°057 metre in internal 
diameter. The length of the whole is 1:10 metre. The tube 
was made of welded iron in the same manner as gun-barrels, and 
afterwards turned in the lathe both inside and out. It proved a 
very difficult task to fill the tube, the large amount of mercury 
rendering the boiling operations somewhat hazardous. The 
tube is supported by a shaft, as shown in Fig. 5. 

The tube, cistern, and lever, as will be seen in the engravings, 
are protected from injury by a guard of brass rods. The cistern 
¢, ¢', f is circular at its upper part, and 0°285 metre in diameter. 
The depth of the mercury here is 0°020 metre, but in the 
part f, where the iron barometer tube descends, it is much 
narrower, and 0:35 metre in depth. The barometer tube is sus- 
pended at one extremity by a strong angular iron lever a, b, c, a 
leaden weight C being attached to the opposite extremity as 
counterpoise, as in Fig. 5. The lever vibrates upon a long axle, 
which moves upon hard polished stone bearings fixed to the 
outside of the supporting columns, and is prolonged beyond its 
bearings to receive the indicator rods. S, t, g, A, Fig. 1, is a 
Watt's parallel motion to reduce the circular motion of the lever 
to rectilineal movement. These rods are hollow brass tubes, to 

ive lightness and strength. The recording pencil is fixed to the 

orizontal bar ¢,g. The arm S, ¢is made triangular to resist 
flexure, and is jointed, as represented in Fig. 6, to regulate the 
pressure of the pencil on the paper. The scale of the barometer 
is determined by noting upon the curves the readings of an 
ordinary barometer at stated times. 

The anemometer consists of two parts, one for the registration 
of the velocity, and the other of the direction of the wind. The 
velocity is measured by the well-known Robinson’s cups, Fig. 7, 
the advantages of which are twofold :—Firstly, they are always 
exposed to the action of the wind, whatever point of the compass 
it may come from; and, secondly, it has been well determined 
Foy the velocity of the wind is three times that of the centres of 

e cups. 

The only work required to be done by the cups is the opening 
and closing of an electrical circuit; therefore they are made very 
light. One turn of the cups is equal to the passage of ten metres 
of wind. Fig. 8 gives the details of the construction of the 
anemometer, 4a, a', is the axle to which the eccentric c is fixed, 





wheel of the counter is recorded on the paper by the pencil ” 
attached to the chain H, J,z. The wind moves the chain and 
pencil along, but at every hour the clock detaches the pencil and 
brings it back to zero, The apparatus which does this is shown 
in Fig. 9. A movement of one mile of wind is a movement of 
five millimetres on the paper. 

The electrical current is not used in this apparatus as a better 
mode of registering the velocity than those in ordinary use, but 
because it is the only plan available in the present instance, the 
cups being fixed on another building, at some distance from that 
containing the recording apparatus. 

Padre Secchi had considerable difficulty in‘introducing electri- 
city to record the variations in the direction of the wind, because 
it became necessary to make the pencil go backwards as well as 
forwards. The method adopted is thought to answer the pur- 
pose sufficiently, but is open to improvement. N, E, 8S, O, Fig. 
1, are four electro-magnets, each of which moves a long lever ter- 
minated by a pencil, which makes a line upon the paper for each 
of its oscillations. At the foot of the wind-vane four sectors are 
disposed on an insulated disc, corresponding to the four cardinal 
points. A spring, m, Fig. 10, fixed to the» vane spindle, closes 
the circuit in that part whence the wind blows. Each of the 
electro-magnets is in communication by a conducting wire, with 
one of the metallic sectors fixed to the insulating disc. Fig. I 
gives the details of the electro-magnets so clearly as to need no 
further description. 

The apparatus for the registration of the temperature consists 
essentially of a long copper wire suspended vertically from the 
northern part of the east wing of the church of St. Ignatius, at 
the distance of 53 centimetres from the wall, and pro- 
tected from the sun by the building and a screen of cloth. 
Fig. 12 shows the wire and lever attached thereto. A, B, the 
principal thermometric wire, is 17 metres in length, and 
attached at the lower end toa strong iron bracket 0°53 metre 
long, which keeps it stretched away from the wall. C, B, is a 
movable bell-crank lever on the cornice; C, D, an iron wire 
8 metres long, which transmits the movement of the wire A, B, 
to the indicating lever, D, E, which writes its movements upon 
the registration paper. F is an arm carrying the counterpoise, 
P, which tightens the wire. B, A, isa copper wire, and C, D, 
an iron one; the latter passes under the roof in a wooden case, 
to prevent the variations of temperature from acting upon it to 
any great extent. The scale of this instrument is determined by 
observing the indications of three thermometers, placed, one at 
the top, the seeond in the middle, and the third at the base of 
the wire. 

The registering apparatus is shown in Fig. 2, where the lever 
C, E, carries the pencil g on the extremity of the arm E,g. On 





with the little carriage, and its current, after passing round the 
electro-magnet, enters the bottom of the dry-bulb thermometer, 
and so is connected with the mercury. By this arrangement, 
when the clock every quarter of an hour sets free the lever 
K, p, K, the frame a, a, ¢, descends, and the platinum wire 
coming into contact with the mercury, closes the electric circuit, 
the carriage lever makes a mark upon the paper, which is the 
commencement of a line traced during the remainder of the 
march of the carriage backwards, and the penci! continues 
pressed against the paper until the carriage in returning lifts the 
frame a, a, ¢, and breaks the electric circuit. 

The action of the wet bulb thermometer is shown at 9, r, 
Fig. 2, where there is a glass shade containing a telegraph relay, 
shown on a largerscale in Fig. 13. M is an electro-magnet acting 
on the lever f,¢, which is furnished with an iron armature. 
D, is a screw tipped with platinum, playing against a small piece 
of platiuum fixed to the lever. The contact is always perfect 
between the point and the platinum plate when the lever is not 
pulled down, but when a current passes through M, the lever is 
attracted and the current broken at /. 

The current from the dry bulb thermometer, after passing 
through the electro-magnet m on the carriage, is conducted 
by the wire to the screw c, whence it passes to the screw 
d, through the point f, to the column e¢, thence to a, 
and so back to the battery. This being the case, when- 
ever the contact at f is broken, the action of the magnet 
on the carriage ceases, and the pencil will discontinue 
its trace at the instant of the interruption. This interrup- 
tion is made by the wet bulb thermometer. Part of the 
current from the wire o, d, reaches g, passes down the wire 
p, h, and then goes to the relay by the wire i, m, entering it by 
the screw 6, and, after circulating round the bobbins, returns to 
the pile by the screw a. This circuit is thus closed every time 
the platinum wire p comes in contact with the mercury, and 
when this occurs the pencil is withdrawn from the paper. 
Therefore the termination of the Jine upon the recording paper 
shows the height of the wet-bulb thermometer. On the return 
of the carriage the opposite occurs, the line commencing with 
the exit of the wire p', from the mercury, and terminating with 
the exit of the wire p, from the dry bulb. 

This supposes that the dry bulb thermometer always reads 
higher than the wet bulb. To ensure this the lengths of the 
wires p', p, are regulated with care. The scale of these instru- 
ments has been determined by observing the maximum and 
minimum temperatures by a standard instrument, also by four 
daily observations of the ordinary thermometers. 

Fac similes, on a reduced scale, of two records written by 
meteorograph of Padre Secchi are shown in Figs. 15 and 16. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

1588, WILLIAM ROBERT LAKE, Souathampton-buildings, Chancery-lane, Lon- 
don, “ An improved ap us for marking or directing boxes and parcels, 
aud for other like purposes A communication from William Wirt Secombe, 
New York, U.S.—May l4th, 1868. 

1676, JOSEPH REVILL, Walmer-crescent, Notting-hil!l, Middlesex, ‘* Improve- 
ments in revolving or coiling shutiers.”—21st May, 1863. 

1690. CHARLES JOSEPH FOSTER, Maldon, Essex, “ Improvements in obtaining 
the transverse reciprocating motions of the cutter bar in reaping, mowing, 
and other similar agricultural machines, and improvements in whee!s for 
agricultural machines, which last-named improvements are also applicable t» 
traction engine wheels.”—22nd May, '868. 

1726. JAMES ALBERT JOYNER and JOHN HENRY JENK 
improvement in screw propellers.” 

1730. JOHN RANDLE WILLIAMS, Liverpool, ‘* Improvements in machinery 
for printing and numbering sheets or rolls of paper.”—26th May, 1868. 

1765, THOMAS HORE, JOHN EASTWOOD, and WILLIAM WOODHOUSE BREALEY, 
Hanley, Staffordshire, * Improveme..ts in steam generators, and in apparatus 
for heating the feed-water therefor.”—28th May, 1858. 

1772. HENRY GRIFFITHS, Arthur-road, Holloway Midd'esex, and FREDERICK 
AUGUSTUS WISHART, tvy Cottage, Upoer Lewisham-road, Kent, ** [mprove- 
ments in means or apparatus for shearing or cutting the hair of horses and 
other animals.”—29(h May, 1868 

1794. SAMUEL W. ALKER, Liv erpool, “Improvements in watches or other pocket 
timekeepers.”’—Ist June, 1868, 

1822. GEORGE WAIDE REYNOLDS, Stamford-street, London, “ Improvements 
in bobbin holders to be used with sewing machines.”—3rd June, 1868. 

1846. ROBERT BROWN SAWERS, Glasgow, Lanarkshire, N.B., ** Improve- 
ments in weaving ornamental fabrics.” 

1848. FRANCIS REDDICLIFFE, Hendre Mire, Flintshire, “ Improved mecha- 
nical arrangeme nts app! icable to pump buckets and partially applicable to 

istons.’’ 

1850. WILLIAM JUDSON ADDIS, Sanna, Bombay, “ Improvements in carts, 
parts of which improvements are applicable to other vehicles.” 

NDO THOMAS NEWTON, North Egremont, Cheshire, and GEORGE 
ALEXANDER NEWTON, Liverpool, * Improvements applicable to steam 
ae other furnaces for the more perfect combustion and economisation 
of fue 

1852. JAMES WADSWORTH, Manchester, ‘* A new fabric or composition suit- 
able for soles and heels of boots and shoes, and for other purposes.” 

1854. ROBERT ELSDON, Brockham, Surrey, and ANDREW STEIN, Ryder-street, 
** Improvements in the manufacture of glass or similar vitreous substances, 
and in the application of such substances in the construction of buildings.” 

1855. ANDREW STEPHEN, Middlesex Hospital, ** Improvements in apparatus 
for ventilating buildings and other structures.”—Sth June, 1868. 

















INS, Liverpool, “ An 




















1856. JOHN GERARD, Totton, Hampshire, **{mproved mechanical arranze- | 


ments for facilitating escape from fire, for lifting and lowering weights, and 
for other similar purposes,” 

1857. ABRAHAM KERNEY, Halifax, Yorkshire, ‘‘ Improved 
or apparatus for the treating or preparing spun or twisted s 
éressing or combing.” 

1859. HENRY ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ A 
new and improved apparatus for lev elling and measuring distances, altitudes, 
and angles A communication from Charles Auguste Constantin Eckhold, 
Alexandria, Egypt. 

18u9. JAMES DEWAR, Kirkcaldy, Fifeshire, N.B., ‘ Improvements in preserv- 
ing and arresting decay in certain vegetable substances for the purposes of 
food and manure.” 

1861. GEORGE MAW, Benthall, Broseley, Salop, “ Improvements in the manu- 
facture of garden talli es or plant labels or markers.” 

1862. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus tor storing and measuring pet-oleum and other liquids."—A commu 
nication from Frederick Moritz Beral Bertram, Hamburgh, North Germany 

1865. HENRY RIVIERE, Westbourne Park-villas, Bayswater, and FREDERIC 
THOMAS BAKER, Fileet-street, London, ** Improvements in machines and 
a tools used for closing the ends of central-fire and pin cartridges when 
joade1.” 

1866. THOMAS METCALF and THOMAS | , LONGFELLOW, Shipley, Yorkshire, 
** Improvements in looms for weavinz.” 

1867. THOMAS ALDRIDGE WESTON, Bir , ments in ma- 
chinery or apparatus for raising and lowering, moving, or transporting 
heavy bodie:.”” 

1868. JAMES YOUNG, Kelly, Renfrewshire, N.B., ‘‘ Improvements in treating 
hydrocarbons.” 

1869. WILLIAM BROUGHTON, South- Street, Finsbury-market, London, “ Im- 
provements in kitchen ranges, 

1870. FRANZ WAENZEL, Vienna, “ Improvements in central-fire cartridges.” 
—tth June, 186%. 

1872. GEORGE WATSON, Bromley-street, Commercial-road, 
BAKER, and SAMUEL THOMAS BAKER, Southwark Bridge-road, London, 
“ An improved artesi n tube well and lifting force pump.’ 

1873. *=AMUEL WILLETTS, Aston, near. Birmingham, ‘* Improvements in 
double-harrel breech loading fire-arms.” 

1874. DOMINIC CorreY, Newton Moor, near Hyde, Cheshire, 
ments in 1 ck«.’’—8th June, 1868. 

1875. WILLIAM LANGAN, Biimingham, “ Improvementsin or appertaining to 
steam boilers.’ 

1877. FORTUNE FRANCOIS BENVENUTI, Swansea, Glamorganshire, “ 
proved inkstand ” 

1879, JOSEPH SPOOR WILSON, Wade-street, Poplar, Middlesex, “ A new mode 
of imparting rotary motion to mills employed for grnding grain, coffee, and 
other her-ies and vegetable substances of a similar character.” 

1880. THOMAS DEYKIN CLARE, Birmingham, ** Improvements in moulds for 
casting metallic articles, and in the treatment and means of finishing cast 
metallic articles.”” 

1881. RICHARD BOYMAN BOYMAN, Park-hill, Clapham Park, Sorrey, “ Im- 
provements in aerial ravization, and inthe machinery for the same. 

1882. GEORGE HOWARD, Berners-street, Oxford-street, London, “ An im- 
proved manufacture of parquet flooring ” 

1883. JOHN STAFFORD, JOHN WILLIAM STAFFORD, and DANIEL STEPHEN 
STAFFORD, Nassington, near Wans‘ord, Northamptonshire, “ Improvements 
in the construction of carriage 3 used with apparatus or elevators for elevating 
straw and other produce.” 

1884. ARCHIBALD MUNRO, Arbroath, Forfars shire, and WILLIAM BENNET 
ADAMSON, Glasgow, Lanarkshire, N.B., “ An improved method of manufac- 
turing tools for hewing or cutting stone, slate, marble, and other substances, 
n/a nts in the compounds or materials of which such tools are 
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1885. JOHN HENRY JOHNSON, Lincoln’s-inn-fiel’s, London, ‘‘ Improvements 
in the treatment of oxide of iron, with a view to its use in blast furnaces.” 
—A commnication from Ernest Deligny, Paria. —9/h June, 1868. 

1886. GEORGE DAVIS, Serle-sireet, Lincoln’s-inn, Lonéon, ** Improvements in 
the construction of lounging chairs."—A communication from Auguste 
Emanuel Eliaers, Paris. 

1887. PETER FRAYE, Walbrook, London, ‘‘ Improvements in making and 
manufacturing the musical instrament known as the harmonium.”—A com- 
munication from Fenélon Flinois, Rue Lafayette, Paris. 

1688. WILLIAM FERRIE, Monkland Iron and steel Works, Lanarkshire, N.B., 
** Improvements in and connected with smelting or blest furnaces.” 

1889. JAMES THOMAS LADYMAN, Weland Works, Reehdale, Lancashire, 
“ Improvements in machinery or apparatus for working wood.” 

1890. WILLIAM HAMER, Bowdon, and JOSEPH DAVIES, Runcorn, Cheshire, 
“ Improvements in the furnaces of silt pans.” 

1891. JOHN CARTER, Sirand, London, “ An improved portable closet or com- 
mode seat.” 

1892. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Im- 
provements in the manu ‘acture of cast steel, and in furnaces or apparats 
employed for that purpose.” 

1893. JAMES FIRTH and EDWARD FIRTH, Belfast, Antrim, *‘ Improvements 
in reaping and mowing machines.” 
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1908. STANISLAUS JOSEPH PARIS, DAVID DRuaMoxo, and DANIEL ‘Hawa, 
Manchester, ** Certain improvements in valves.” 

1909. EDMUND RICHARD SOUTHBY, Lanark, 
oleaginous acid w. ste.” 

1910. WILLIAM HENDERSON, Glasgow, I anarkshire, N.B., “ Improvements 
in apparatus for finishing woven fabrics.” 

1911, JAMES SEPTIMUS COCKINGS and ANTHONY UMBRACH, Oak Works, 
Selly Oak, Worcester, ‘‘ Improvements in sewing machines, and for certain 
parts of the same, which said parts are also applicable to other sewing ma- 
chines now in use.” 

1912. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
adhesive cement applicable to uniting china, leather, and other hard and soft 
snbstances,”—A communication from Charles Dearborn Peasley, Biddeford, 
Maine, U.S. 

1914. ARNOULD EUGENE GEORGES THENARD, Provence Hotel, Leicester- 
square, London, “ An improved system or method of and apparatus for effect- 
ing the combustion of fuel for the more perfect utilisation thereof.” 

1916. THOMAS MORRIS, Carlton-chambers, Regent-street, London, ** The appli- 
cation and use of buoys and submerged vessels for supporting objects and 
erections in deep water.”—1!1th June, 1868. 

1918. DANIEL LA FOREST CHASE, Worship-street, London, 
in governors for steam and other engines.” 

1920. ANTHONY LEONARD HENRY, Trafalgar-square, Charing Cross, London, 
“* Improvements in treating quartz and silicious substances to obtain hydrate 
of silica, and in applying the same to various useful purposes,” 

1922. JAMES GRAY and RANKIN WEIR, Glasgow, Lanarkshire, N.B., ‘* Im- 
provements in treating ores and in refining crude metals, in order to obtain 
steel, copper, tin, and lead, and in anparatus therefor.”’ 

1926. GEORGE WILLIAM CUTMORE, Holloway, Middlesex, ‘‘ Improvements in 
apparatus for cooling quids, in connecting pipes or tubes thereto, and in 
joining or connecting pipes for other purposes,’ 

1928. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “* An improved anchor.”—A communication from Frederick Wittram, 
San Francisco, California, U.S. 

1930, CLEMENT ROSTAING, Ras le Marois, and FLIE NIVET, Rue des Bour- 
donnais, Paris, * An improved material suitable for making steam, water, 
and gas-tight joints, and for similar uses.”—12th June, 1863. 


‘Improvements in utilising 





“ Improvements 











Inventions Protested for Six Months by the Deposit of 
Complete Specifications. 
2026. WILLIAM SOWERBY, Lond>n, ** Improvements in rails to be used on 
common roads.”—23rd June, 1863. 


Patents on which the Stamp Du'y of £59 has been Paid. 

1672. SAMUEL GODFREY, Middleshorough-on-Tees, Yorkshire,“ Furnace-bars 
and fire-crates.”’— 22nd June, 1*65. 

1686. EDWARD FINCH, Chepstow, Monmouthshire, “ Rivets, bolts, spikes, &c.”’ 
—23rd June, 1865, 








| 1843. 
machinery | 


1894, CLINTON EDGCUMBE BROOMAN, “ Improvements in breech-loading fire- 


arms.”— A communication from E rnest Gabriel Roblin, Paris. 


1895, 


ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- | 


ments in pipes used for smoking.”—A communication from Adolphe Achille | 
| 
| 


Fathi, Boulevart St. Martin, Paris. 
EDMOND PHILIBERT JEAN LOUIS TERRELL, Villié-Morgon, France, ** An 





1897. 
improved apparatus: 
fuch apparatus be applicable to other purposes.” 

1898. WILLIAM PASH PROCTOR, Glasgow, Lanarkshire, N.B., *‘ Improved 
embroidery apparatus to be applied to sewing machines.”—A communica- 
tion from the Singer Manufacturing Company, New York, U.S. 

1$99. WILLIAM B. Boston, Lincolnshire, ** Improvements in kitchen 
ranges or cook j 

1900. CHARLES RO BES RT E DWARD GRUBB, Bow-lane, London, “ An improved 
mavufactu'e of match box.” 

1901, THOMAS EVAN WILLIAMS, Newport, Monmouthshire, ‘‘ Improvements 
in the pots employed in the manufacture of tir and other plates.” 

1902, WILLIAM H i C 
in gas holders, gas ; 
and distribution of gas for i 

1903. HENRY TURNER, Leeds, Yorkshire, 
of privies and ashpits.” 

1904. SAMUEL BARLOW and THOMAS EDMESTON, Stake-hill, Lancashire, and 
THOMAS BEELEY, Hyde Juneti n Ironworks, near — ** Improve- 
ments in furnaces for steam boilers and other pur 

1903. JOSEPH KODGERS, Hunslet, Leeds Yorkshire, = Tmproved construction 
of belts, straps, or bands for driving machinery.” 

1907. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Smaeove; 
ments in the manufacture of bricks used for buildii 
A communication from Frangois Fabre, Boulevart tM Martin, Paris, 
















imination.”—10(h June, 1868. 
“ Improvements in the construction 





for heating wine and other fermentable liquid-, part of | 


ard other apparatus used in the manufacture | 


| 615. RUDOLPH RODMER and JOHN JAMES BODMER, 


1694. FREDERIC GERMAIN DAVID, Paris, ‘Composition for printers’ rollers.” 
—24th June, 1865. 

JOHN SAUNDERS and JOSEPH PIPER, Cookley Tronworks, are a 
minster. “ Apparatus employed in the manufacture of tin and terne piat 
—2th July, 1885 

2221, W ASHINGTON PARKER GREGG, Boston, Suffolk, “ Roller skate.’ 

August, i865, 

7. WILLIAM EDWARD NEWTON, Chincery-lane, London, ‘‘ Manufacture of 
hats and other felted goods and favrics."—A communication.—26th June, 
1865. 

1696. CHARLES ROSS BAMBER, Jersey, ‘‘ Apparatus for producing the mag- 
nesium light."—24¢% June. 865. 

1727. WILLIAM BOTHAM., Sheffield, ‘* Food or fluid regulator for feeding bottle 
ani other tubes.”—2sih June, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

1674. LEWIS HENRY SPENCE, Hatton-garden, London, ‘ Manufacture of paper 
bags or envelopes.” — A communication. .—1st July, 1861, 

1628. JOHN FOWLER, jun., Leeds, Yorkshire, ** Machines for ploughing or till- 
ing land by steam power. 95th June, 1861. 





"—29th 
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Wotices of Intention to Proceed with Patents 

507. RICHARD HIUCKNALL RIMES, Bradford, Yorkshire, “ Improvements in 
boots and shoes.” 

16. JAMES LEETCH, Birmingham, ‘‘ An improved apparatus for transmitting 
signa!s by pneumatic pressure.” —15th February, 1863. 

521. WILLIAM IIENRY WILKINSON, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved system of ty pe comp >sit.on, and mode of construct- 
ing and arranging the type cases for the same.” —17th February, 1868. 

528. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘* improvements in kilus and apparatus employed in the manvfacture of 
bricks."—A c¢ mmunication from Charles L, Cornish and Joha McDonald, 
New York, U.S. 

535 WILLIAM PERKINS, Russell-place, Fitzroy y-equare, London, and GEORGE 
GRAINGER TANDY. Anerly-road, Penge. Surrey, “ An improved preparation 
or compound ap;licable for insulating electric conduetora, a for such pur 
pores as india-rubber and other vulcanisable gums are ap cable.”—1sth 
February. 1858 

545. JOHN KIRKLAND, Liverpool, 
pumps’ 

547. WILLIAM COOKE ard JOHN COOKE, 

ments in the manufacture of finished irons,’ 

549. JOSEPH JACKSON KING, Glasgow, Lanarkshire, 

sewing machines.” 

550. WILLIAM HENRY STEEL. Park-road, Clapham, Surrey, 

in hand saws for cuttnz dovetails, and for other purposes 

558. WILLIAM STUART GUINNESS, Cheapside, London, 

sewing machines.” 

560. LIONEL BARNET JOSEPH, 

carriage and other wheels and tires. 

563. PHILIP BAUER, JAMES JOHNSON, 

“Certain improvements in apparatus to be e 

ng shafts or axles.” 

. WALTER WELDON, Pars-villa, West-hill, Highgate, Middlesex, “ Im- 
provements relating primarily to the manutacture of chlorine, by means of 
regenerated oxides of manganese, but partly applicable also to other pur- 
poses, being improvements in the decom; ion of chlorine residues, in the 
peroxidation of oxides of manganese recovered therefrom, in the treatment 
of a bye-product of the decomposition of those residues, in the separation of 
su!phuric acid and other impurities from the hydrochloric acid employed, and 
in apparatus and arrangements for some of these purposes. 

570. THOMAS ANDREW LUMSDEN MURRAY, Brompton, Middlesex, ‘‘ Improve- 
ments in ra ls for tranways.”’—20th February, 1x68. 

585. JESSE WHEATLEY, East Moulsey, Surrey, ** An improved construction of 
chimney pot.”—2lst February, '8 

592. WILLIAM ROBERT LAKE, Southampton-bnildings, Chancery-lane, Lon- 
don, “ Improvements in machinery for supplying type forms in printing 
presses with various coloured inks for each impression.”—A co moanication 
from George Washington Woced, Richmond, Indiana, U.8.—22nd February, 


1868, 















‘Improvements in the construction of 


Rotherham, Yorkshire, ** Improve- 


N.L , *‘ Improvements in 
“‘ Improvements 
“Improvements in 
Upp*r Norwood, Surrey, “ Improvements in 
"—I19th February, 186%. 


and WILLIAM JONES, Manchester, 
mployed for lubricating revolv- 



























Newport, Monmouthshire, 

RUDOLPH BODMER, Lansdowne-road, Notting-hill, London, 

the maennfactore of artificial stone, and in machinery to 
be employed the — 24th February, 1868. 

628. FERDINAND REMY. Faubourg >t. Martin, 
seat or ch "— 25th February, 1868. 

645. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘* An 
improved mach ne intended to divide, break, or crush all substances capable 
of being triturated, mpre especially bones and horny substances of every 
kind, for converting them into manure.”—A communication from Eugéue 
Andoz, Passage des Petites Ecurics, Paris. 

650. WILLIAM EDWARD NEWTON, Chancery Jane, London, ** A new and im- 
proved washing machine.”— A communication from James Turner, Robert 
Turner, Archibald Turner, Malcolm Clarke Turner, Thomas Ciarke Turaer, 
and George Moscript Turner, New York, U.S.—26ih February, 1868. 

656. RALPH ALFRED HOPE, Brelade House, St. Clements, Jersey, ** A machine 
for add'ng sweetening and oiler ingredients to aérated, mineral, and other 
beverages.” 

657. THOMAS BLOCKSAGE, Dukinfield, Cheshire, 
the construction of boilers or steam generators.” 

658, CHARLES CLEMENT WALKER and WILLIAM THOMAS WALKER, M'dland 
Ironworks, Donnington, near Newport, Shropshire, “Improvements in 
cenire valves for gas purifiers and other apparatus.”—27/h February, 1868. 

687. THOMAS SMITH WHILOCK and HENRY HARFORD, Birmingham, “ Im- 
provements in fastenings for window sashes.” 

€83, JOHN (JERS, Middlesborough, Yorkshire, ‘‘ Improvements in the manufac- 
ture of cast steel and homogeneous iron, and in furnaces applicable thereto.” 
28th February, 1863. 

72!, JOHN ARMSTRONG HASWELL, Gateshead, Durham, and GEORGE BROWN, 
“ Improvements in signal apparatus to be used in railway passenger trains.” 
—3rd March, 1868. 

737, SAMUEL JEFFERIES, Dudbridge hil), Stroud, Gloucestershire, “ Improve- 
ments in and apparatus for securing, » adjusting, and arranging cords, ropes, 
and chains empl« oe al ing an sd lowering Venetian blinds, curtains, 
windows, shutter rt s purposes.” —4th March, 1868. 

897. HENKI LERNOUL kk Manchester, “ Improvements in ma- 
chinery for carding, combing, and straightening the fibres of cotton and other 
fibrous substarecs.”—A communication from Charles Auguste Veillon, Grel- 
lingen, Switzerland. 

816. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the means and apparatus employed for freezing liquids.”—A com- 
munication from Guillaume Toselli, Boulevart St. Martin, Paris.—9th March, 
18 


$55 GEORGE TwiGG, Birmingham, and HYDE BATEMAN Barnes, Surrey, 
“Improvements in the manufacture of corkscrews,.”—20th March, 1868. 


and Louis 
** Improvements ir 







Paris, ‘‘ An improved steel 








**Certain improvements in 












959. EDWARD DANIEL JOHNSON, Wilmington-square, London, “ Improve- 


ments in the construction of pocket watches,” —2 | s¢ 

973. SAMUEL HOLMES, High Holborn, London, “ Improvements in lamps for 
burning oils and spirits.” 

983. EVARISTE VIGNIER, Fowkes-buildings, London, ‘* Improvements in dis- 
tilling and rectifying spirits, and in apparatus employed therein.”—23rd 
March, 1868, 

1029. WILLIAM ORAM, Salford, Lancashire, “Certain improvements in 
— presses, and in the apparatus connected therewith.”—26¢4 March, 


ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 

r ts in hi for stitching or sewing the edges of button, 
eyelet, and other holes in cloth, leather, and other materials, and for stitch- 
ing or sewing the edges of cloth, leather, and other materials generally."—A 
communication from Elliott G, Storke, Auburn, New York, U.S. 

1784. JOHN HARMAN, Portman-square, London, ‘‘ A new or improved draw- 
ing board for the purpose of stretching drawing paper.” 

1793. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** Improvements in spirit levels.”—A communication from Leonard 
Laroy Davis, Springfield, Massachusetts, U.S.—30th May, 1468. 

1807. GEORGE ARTHUR HOWARD LILLIk, Junior United Service Club, St. 
James’, London, “ Improvements in street paving.” —2nd June, 1868. 

1827. DAVID FOSTER, Sheffield, * Improvements in combining and casting 
various qualities of metal in the manufacture of anvils, top and bottom faces 
for hammers, for drawing out pdrposes, projectiles, and other articles.” —4th 
June, 1868. 

1845. ITENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and improved process for feeding sugar factories or distilleries.”—A 
communication from Joseph Linard, Rue des Ecuries d’Artols, Paris.—5th 
June, 1868. 

992. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Im- 
provements in the manufacture of cast steel, and in furnaces and apparatus 
employed for tha’ purpose.” —10th June, 1868. 

1924. GEORGE DAVIES, Serle-street, Lincoln'’s-inn, London, “ Improvements 
in cranes.”—A “7 eres from Philippe Louis Henri Charlies Lavagne, 
Paris.— 12th June, 18 
1948, WILLIAM BopERT ‘LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** Improvements in machinery for hulling or scouring wheat and other 
grain.””—-A communication from Nathaniel Miller Burr, Pawtucket, Rhode 
Island, U.S.—13th June, 1868. 

All persons having an interest in opposing any one of such appi!cations 
should leave particulars in writing of their objections to such application at 
the office of tue Commissioners of Patents, within tourteen days of its date, 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. “ ms exceeding 5s. must be remitted by 
Post-office Order, made payable at tc Vost-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent office, Sonthampton-buildings, Chan- 
corv-lane. London 

*,* Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg~- 
ments of specifications. 








ABSTRACTS OP SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, ai the ofics of her Majesty's Commissioners of Pate us, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, ce. 
3512. G. HOLCROFT and W. M. Dack, Manchester, * Steam engines.” —Dated 
11th December, 1867. 
This invention is not described apart from the drawings. 
3514. W. J. FRASER. Commercial-road, East, London, “ Tubular steam boilers.’” 
—Dated \!th December, 186T. 
his invention relates to tubular boilers, and has for its object the saving of 
fuel used therein. For this purpose the ordinary fire tubes (instead of being 
open for the free passage of flame and heat through them in a straight line, as 
usual) have a spiral thread or twisted mid-feather inserted or fixed in their 
interior for the purpose of changing the direction of the flame or current of 
heat in its passage from the furnace to the smoke box or chimney.—WNot pro- 
ceeded with. 
8528. R. ROBERTS and T. WILLIAMS, Pontypridd, Glamorgan, ‘‘ Equilibrium 
slide valve for steam engines.” —Dated 12th December, 1867 

The object here is to take off the pressure from the back of the slide valve by 
means of a self-adjusting plate on the back of the same, the valve being entirely 
hollow to avoid any pressure of the steam on its back. A hollow cylinder is 
cast in one piece with ‘he plate on the back of the valve; the cylinderis turned 
outside, and fitted into a packing box in the steam chest cover; the cylinder is 
made a little less in area than the valve to allow only sufficient pressure to 
keep the valve to the face of the steam ports. The plate is nicely fitted end- 
wavs in the steam chest to prevent oscillation by the motion of the valve. The 
cylinder works through a gland of packing box on steam chestcover. There 
are two set pins to prevent the valve from rising off the face of steam 
ports when the engine is being reversed. 

3529. R. W. BROWNHILL, Walsall, Staffordshire, “‘ Water tuyeres for blast 
furnaces, &c "—Dated 5th December, 1867. 

This invention consists in connecting the nose and fore ends of the cases or cones 
of the said tuyeres by cupping or curving inwards the fore or nose end of the outer 
case or cone, and shrinking or contracting the sald cupped or curved end upon 
the foreor nose end of the inner case or cone, substantially as described and illus- 
trated, whereby the thick ring ordinartly employed at the nose end of the tuyere is 
dispensed with, and the said nose end thereby made much thinner and more 
effectually kept cool than usual, 

3530. N. FAXMAN, jun., Clifden Hampden, Oxford, “ Steam cylinders.” —Dated 
12th December, 1867. 

This invention has forits object the more effectual application of steam to 
the cylinders and pistons of steam engines, whether horizontal or vertical, fixed 
or portable, marine or otherwise. The patentee places two pistons in the 
same cylinder, which pistons are driven by steam in opposite directions, the 
steam being caused to act upon the surface of each of the pistons, instead of 
acting upon the cylinder covers as heretofore, the result of which will be that 
the entire propelling ‘orce of the steam will be utilised, and a considerable 
amount of power obtained. To the rod of the back piston he attaches a double 
and to that of the front piston a single connecting rod, which are then fixed to 
and drive a crank shaft, giving motion to the other parts of the engine, the 
steam being admitted to the cylinder between the two pistons, and acting upon 
them simultaneously at each stroke when leaving the centre of the cylinder. 
3531. E. DEATH, Leicester. “ Steam pumps.” — Dated \2th December, 1867. 

This invention consists, First, in atranging the crank shafi of direct pumping 
engines in such a manner that, when the engine is fixed horizontally, the 
centre of the crank sha‘t shall be above the centre line of pump piston, the 
crank shaft working in bearings fixed or cast upon the barrelofthepump. By 
these means the eccentric for working the slide valve of the steam cylinder can 
be placed in a direct line and level with the valve spindle or rod. The inven- 
tion also consists in forming a boss or crosshead upon the plunger or centre of 
the piston rod, also above the longitudinal centre line, this boss forming a 
bearing for one end of the connecting rod or rods, the other end of the con- 
necting rod working upon a crank pin inserted at a proper distance from the 
centre of the crank shaft to the requisite stroke of piston and plunger This 
crank pin is inserted into the boas of a small flywheel to form a crank when one 
connecting rod only is ased; but in some cases two rods may be used, one on 
each side; then two flywheels may be used, or one flywheel and a crank on 
the opposite side. The invention also consists in forming a projecting shoe or 
slide on the opposite side to the crosshead, boss or plunger, or piston rod, this 
shoe or slide extending low enough to work upon a raised face or guide cast 
upon the bed plate which carries the cylinder and pump,—WNot proceeded with 





Class 2.—TRANSPORT,. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢. 

3521. G. H. Nick, Paris, “ Sheave or pulley for ships’ blocks, &c.”—Dated 11th 

December, 1867. 

This invention consists in making sheaves or pulleys from wood and metal 
The p tee makes the body or disc of beech or other ordinary 

wood, and he covers the grooved periphery with a strip of brass, iron, or other 
metal, the edges of which are turned over and stamped against the sides of the 
wood. He can thus give the pulley a deeper groove than is usually made in 
pulleys of lignum vitg@, and the slipping of the ropes thereon is thereby pre- 
vented. To prevent by «4 at the centre or to readily replace the nave he forms 

a central oval opening in the body or disc, and he fits tightly therein a brass or 
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ring 
ube oval externally or internally. In this tube he fits a bea 
a and cylindrical internally. This bearing can be taken out when 
pa and another inserted. Two metal washers are secured, one to each face of 
the body to protect the wood, 

3524. J. GOODMAN, Loughboro’ Leicester, “ Wheels." —Dated 12th December 


o.oo object here is to reduce the weight of the wheels of private 
carriages. The invention may, however, be applied to other vehicles. The in- 
ventor manufactures the spokes of the wheels of lancewood ; these spokes 
permit of the carriage wheels being constructed of half the substance only, or 
thereabout, of those hitherto employed.— Nol pr ceeded with. 

3525. O. BUTLER, Leeds, ‘* Securing the tires of railway engine and carriage 
wheels." — Dated 12th December, 1867. M ; : 

This invention relates to a former patent cated 7th October, 1859, No. 2286, 
and consists in turning over the projecting lip on the tire whilst the metal is in 
a cold state or semi-cold state, In a vertical or horizontal table or lathe. The 
spoke ring with the tire on it are secured to the table or face plate of the lathe, 
and a suitable revolving or other tool fixed in a powerful rest is pressed against 
the lip by a screw or other pressure.— Not proceeded with. 

3526. J. R. BAILLIE, Walthamstow, Essex, “ Caissons.”—Dated 12th December, 
1867. 


This invention consi:ts in the adaptation and application to caissons of tanks 
or barrels for supporting the decks thereof, such tanks or barrels passing da ywh- 
wards through cavities formed in the ordinary air chambers and floating in the 
By these means the upper or platform deck can be readily raised or 


water. 
iseon 


lowered to the extent require :, so as when lowered to admit of the ec 
being drawn into the place formed to receive it, and when raised to constitute a 
platform for the caisson in the ordinary manner. 





Class 3.--F ABRICS. 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, dc. 

3510. J. W. BuRTON, Leeds, “ Treatment of fibrous materials."—Dated 10th 
December, (+67. 

This invention consists in treating felted fibrous materials with ammonia in 
the manner and for the purpose described in the specification of a patent dated 
25th April, 1866, No. 1160, but the patentee also treats felted fibrous materials 
by means of steam, when such fibrous materia)s are in a dry state, in the man- 
ner described for embossing ; and the object in using steam in this manner is to 
fix the face or lustre obtained by boiling or pressing, and also to give firmness, 
strength, durabilitv, and a cloth-like appearance to felted fibrous mat 
thereby adapting such improved felts for the purpose of fabricating w 
cloth, braids and trimmings, in substitution for the ordinary woven braids and 
trimmings But he also uses the ordinary finished woven cloths in plain and 
fancy colours for this purpose, either plain or embossed, as described. The im- 
provements relate further to the embossing of felted fibrous materials known as 
plain felt cloth, table covers, carpets, and the like felted fibrous materials 
‘whether such materials have been dyed, printed, or dyed and printed com- 
bined) by means of the embossing apparatus described, The improvements 
further consist in embossing printed or dyed felted cloth id other suitable } 
cloths, in riba, squares, or other designs, in imitation of needie work, the cloth 
so embossed being suitable for upho!sterers’ purposes, and for other like pur- 
poses. The invention conrprises other features. 

3520. F. ViTA, Paris, “Material to be employed in the manufacture of cord, rope, 
lace, &c.” 

This invention consists in taking the back of the branches of the mulberry 
tree and macerating the same either in cold or hot water, or in steam, or in 
boiling it, in order that the textile materiai may be completely freed from 
heterogeneous substances which it contains. Itis then dried, and the product 
serves to make cord, rope, lace, fibres, and other like products, as well as 
tissues of every kind, from the finest to the coarsest articles of lace.—WNot pro- 
ceeded with, 

3533. J. COLLINGHAM, and T. F.. SmiTH, Keighley, York, **Spi 
ing frames "—Dated 12th December, 1867. 

These ¢mprovements relate, First, to the lubrication of the dead spindle of 
the cap frame in the region of the bobbin lifter, eo as to effectually lubricate the 
warie or pulley which drives the bobbins. This mode of lubrication is effected 
by means of a recess in the bobbin lifter, into which recess is placed a fibrous 
material saturated with oi!, so that asthe bobbin lifter rises or falls while the 
yarn is being wound round the bobbin the spindle picks up a sufficient amount 
of oil from the saturated fibrous material in its traverse up and down, thereby 
lubricating the dead spindle in that traverse for the warle or pulley to run on 
which carries and drives the bobbin. Secondly, in certain improvements in the 
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flyer frames wherein are used live spindles and flyers for spinning an ng 
fibrous materials. The main elements of this invention consist in wa 
longitudinal recess along the top of the middle :all an 1 r the 


top of the cellar which forms the bearing for the 
placed a fibrous material, woven or otherwise, ir 
passed over each spindie, forming the r 
rated with oil, and necessarily lubricates all the 
chamber and lubricator, giving that part of th 
necessary, Thereby preventing any undue amoun 
spindle’, and at the same time giving cach spind! ation. Another 
important improvement in these machines consists in forming g longitudinal 
recess in the lifter rail which traverses the bobbins up and down inside the 
flyers. In this recess is placed also a fibrous or s gy material so as to con- 
tinually wipe clean the spindles whatever number there may be. 

3540. J. ROBINSON, Dalion, near Huddersfield, ‘* Manufacture of horsehair 

ce.” — Dated 12th December, 1867. 

At the present time, in producing horsehair fabrics, the warp of mohair 
yarn is curled in passing the warp réu;d a number of wooden spindles, and 
steaming it whilst so held upon the spindles. The spindles are laid side ty 
side, and the warp passes once around each of them. According to this 
invention the patentee takes the warp so curled and steamed, and, having 
spread it on a table, he draws the spindles and piints a black or any desired 
colour on to the top of the curls, so that when the warp is woven a variegated 
striped or spotted fabric is obtained. 


Class 4—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, ! 
Mills, dc. 
3509. J. GROUT, and E, MATTHEWS, Hereford, “ Apparatus for training or 
growing hops, &c."—Dated 10th December, 1867. 

These improvements have for their object, principally, the ready raising and 
lowering of the horizontal wires or lines, to whicli the vertical wires or lines 
employed in training or growing hops and other plants are affixed, so that the 
said horizontal wires or lines, and with them the said vertical wires or lines, 
may be readily raised and supported at the required height for the training or 
growing of the hops or plant-, and be readily lowered to such a level that the 
hops or plants may be conveniently picked. The inventor employs a species of 
nearly rectangular frame, in conjunction with various other detailed arrar 
ments, a description of which we cannot with advantage give space to here.— 
Not proceeded with. 

3538. R. Bosy, Bury St. Edmunds, “ Haymaki 1g machinery."—Dated 12th 

December , 1867. 

§ This invention has for its object the easy adjustment of the frame which 
carries the tines or operating parts of the implement, so that these parts may 
be accurately adjusted at the proper distance from the ground, according to the 
nature of the operation to be performed, or the character of the ground over 
which the implement is intended to be drawn, and the invention consists in 
certain means for accomplishing this object.—Not proceeded with, 
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Class §._ BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. | 
3534 P. RAWDEN, WNotting-hill, London, “ Bricks and tiles."—Dated 13th 
December, 1867. 
This invention is not described apart from the drawings. 





Class 6.—FIRE-ARMS 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3539. W. RICHARDS, Birmingham, “ Fire-arms and cartridges,”— Dated 12th 
December, 1867. 

In breech-loading fire-arms in which the breech is opened and closed by a 
lever moving on a transverse horizontal axis, and in which also a lock with | 
an external hammer is employed, as is described in the specification of a patent 
granted to the present inventor, the 6th March, 1866 (No. 688), and also in the 
specifications of other patents granted to him, he connects the breech lever with 
the hammer in such manner that the movement of the breech lever to open the 
breech raises the hammer to full cock. The breech lever is connected with one 
end of a bent lever, j ed near the breech end of the barrel; the other end of 
the bent lever, which is consequently depressed when the breech lever is raised, 
then bears on a lever centred on the lock-p'ate at a point intermediate of its 
length, so as to cause this latter lever to rock on its centre , and in so doing it 
acts against a suitable projection on the hammer, which is thus raised. The 
bent lever may in some cases also conveniently serve to bring back the striker 
when the breech lever is raised. Also, according ‘o this invention. in breec! - 
loading fire-arms in which the breech is opened and closed by a breech lever 
moving on a@ transverse horizontal axis carrying the breech block, he arranzes 
the lock within the breech block, and he so contrives it that the « pening of the 
breech puts the lock to full cock. He prefers that the arrangement shou!d be 
such as is described in the specification of the patent hereinbefore mentioned 
where the lever is jointed in itself; and one part of it moving, first in opening 
the breech, withdraws a wedge or filling piece from behind the breech block. 











centred within the breech block, and has the striker jointed to it; the tumbler | 
is thus partly rotated against the resistance of the main spring, and a sear 
catching into bents in the tumbler retains the tumbler in this position. The 
main spring and sear are also within the breech block. The trigger is not car- 
ried by the block, but is so placed that if pressed back when the breech is closed 
it comes against the tail of the sear, and disengages it from the bent of the 
tumbler, so as to let the striker fly forward and explode the cartridge. In cen- 
tral-fire breech-loading cartridges, as ut present usually constructed, there is 
some liability to miss fire in consequence of the anvil within the cap becoming 
displaced. Now to prevent this the inventor surrounds the envil with a short 
piece of thin metal tube fitting it tightly but entering freely into the interior 
of the cap. In central-fire cartridges, in which a flexible or paper case is used, 
it is usual to enclose the flanges of ihe “ hat-cap” between two felt wads which 
are sewn together, and the wads so prepared are glue? to the back of the cart- 
ridge. In this cose the percussion cap and anvil have to be inserted afterwards, 
the glue having to be pricked out of the vent in the hat cap. The application 
in this way of the percussion cap to the charged cartridge involves some 
danger, to avoid which he forms an enlargement or thickening on the exterior 
of the hat-cap for a distance along it equal to the thickness of the outer wad, 
and he encloses perforated metal dise fitting the outside of the hat-cap between 
the wads. The wads are then attached to the cartridge without the hat-cap, 
and the hat-cap containing the percussion cap and anvil is after wards thrust 
into its place. He makes the hat-cap so that ‘the percussion cep fits tightly 
into its mouth or open end, but is able to move freely in it when it is thrust 
further in by the strixer on the cartridge being dried. This ensures a sharp 
blow on the fulminate and ensures its explosion.— Not proceeded with, 








Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

3513. H. Gites, New North-road, London, “ Hats and bonnets.”—Dated 11th De- 

cember, 1867. 

This invention relates to hats and bonnets made of cloths, and consists in 
forming on the outside of the hat or bonnet, means of moulds. a design or 
pattern similar to the plaits of the straw or grass hats and bonnets at present 
in use.—Not proceeded with, 

3527. J. WARD, Port Glasgow, Renfrew, “ Lamps to be used under water."— | 
Dated 12th December, 1867. 

This invention relates to lamps to be used under water, and consists in fitting 
the details for containing oil and holding a wick, or other details in use in 
ordinary lamps, in a translucent case or lantern, which is closed, excepting at 
the bottom and top, where there communicate with it two tubes, the upper open | 
ends of which are to be kept above the surface of the water. With this arrange- 
ment the heat of the flame wil! itself cause the continual renewal of the air 
necessary to kgep up the combustion by inducing an upward current by the 
tube communicating with the top of the lantern and a downward current by 
that communicating with the bottom. 

3532. W. G. HANNING, and G. B. KNOTT, Neorcastle on-Tyne, and L. C. T. 
CLERC, St. Mary Axe, London, * Lamps,” — Partly a communication.— Dated 
12th December, 1867. 

This inventiou con: ists, First, in the application of layers of wire gauze, or 
other suitable perforated or reticulate material, in the upper part of the burner, 
which is perforated with a number of very fine holes beiow; or within the wire 
gauz*, or other perforated or reticulate materiah, is placed a quantity of ashes- 
tos or other non-combustible absorbent and conducting material In contact 
with the ashestos is placed a cotton or other suitable wick, passing down a | 
ance into the reservoir, which may be filled with sponge, as is now | 
well understood ; or according t+» the Second part of the invention the use of 
sponge may be dispensed with, the reservoir being formed with a tabe passing | 
down from a false top or cover in which a small hole is made; through this | 
hole is passed cotten or otber suitable wick, which passes down into the liquid 
contained im the reservéir, and at its upper end is in contact with another wick 
passing up the burner tube, which at its upper end. is in contact with the layer 
estos or other suitable absorbent and conducting material ; and in order to 
e re this last-named wic: being in contact with such absorbent and conduct- 
ing material the patentee places such wick in a tube fitting tightly within the 
burner tube, and having a small button or projection therefrom passing out 
through a siot inthe burner tube. Ly the application of a light for a few 
seconds to the burner the lamp will become lighted. 
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Class 8.—-CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dueing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, dc. 
S517. A. M. CLARK, Chancery-lane, London, “ Process for Ue reduction of tin 
~—A communication.— Dated i\th remb 1857 
The patentee ciaims, First, reducing tir 





” 








tro chemically in a solid cohesive 
con‘ition, Whatever may be the nature of the bath, provided that the salts, 
oxides, or acids of tin employed are chemically pure. Secondly, he claims 
the several applications of the metal so obtained, as enumerated in the speci- 
fication, including the novel mode of reproducing trade and other distinguish- 
ing marks obtained by stamping, so as to imitate the application of a seal or | 
ch as wax, plaster, or lead, capable of receiving an 
liny in relief, or reproducing reliets, such as medals, 
for instance. or objects of art or ornaments, either in lead or other suitable | 
metal previously tinned. 2 also Claims its application for electro chemically | 
coating metals and all u-ed for cartridge cases, capsule*, covers or 
wrappers, and uteusils of all kinds for plating glass and ornamenting other 
ics. 
3518. A. T. CA 
1867. 
his invention consists in the manufacture of an improved manure by treat- 
z coal or coal slack with sulphuric or other mineral acid. The coal or coal 
s'ack is first reduced to a fine powder by crushing, grinding. or otherwise, and 
the acid is then added and well mixed therewith in any convenient manner, 
sulphuric acid being used by preference on account of its cheapness.— Jot pro- | 
ceeded with. 
3537. A. V. NEWTON, Chancery-lane, London, ‘‘ Manufacturing cast steel and 
malleable iron.”—A communication.— Dated 12th December, 1867. 

In order to separate with certainty aud facility the pure ores from the 
impure—that is to say, the carbonates and the peroxides or sesquioxides of 
iron from such oxides of the same a3 are combined with titanic, tangstic, 
chromic, or other acide, as well as from sulphurets and sulph-arseniurets, from 
sulphates, phosphates, sil'cates, in fine, from all noxious elements, the ore in a 
pulverised rauular state is calcined ina furnace of couvenient construc- 
tion at a white heat, and thus the ‘ ydrous peroxides and the 
carb 
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» Winkleigh, Devonshire, “* Manure.’—Dated lth December, | 






















' agnet, are converted into 
ma ic oxides of iron. This les the operator, after the ore is cooled, to 
get rid of all impurities by the simple mechanism of revolving magnets. Pure 
oxides of iron thus or otherwise obtained are mixed with the proper quantity 
of powder charcoal, and the mixture is treated for two hours or longer at a 
strong red heat, in apprcpriate vessels or furnaces, till the iron has parted 
with all its oxygen in favour of the carbon, without entering into combination 
with the latter; in other words, the ore is deoxidised or metalised with- 
0 being charged with carhon and even without a partial fusion or 
agglutination of the metallic particles. To prevent partial oxidation 
the metalised ore must be cooled without access of air. After wo 
the ore thus metalised with the necessary quantity of carbon, accor 
ing to the qua and nature of the metal to be preduced, it is melted in close 
crucibles or other receptacles in furnaces so constructed that the crucib'es, 
vessels, or receptacles containing the metalised ore mixed with the requisite 
proportion of carbon, cannot come into direct contact v either the burning 
fuel or the gases pro!uced by the combustion of the same.—Not procceded with, 
3542. E. R. SINTZENCH, Duke-street, St. James’-street, London, ** Treatment 
of gutta-percha, indiarubber, &c.’—A conumunication. — Dated 13th 
December, 1867. 

This invention consists in dissolving such gums in benzine or benzole, or its 
chemical equivalents, and in aiding alcohol in sufficient quantity, in separating 
the purer portions of the gum from the barky, resinous, and other foreign sub- 
stances, the gum rising and collecting in the form of a curd more or less solid, 
by the action of the alcohol. This curd is to be re-dissolved thoroughly in 
benzine or benzol* to any consistency for the finer usez, or uses to which it 
may be desired to apply it.—Not proceeded with, 

3544. J. H. JOHNSON, Lincola’s-ian-fields, London, “* Manufacture of artificial 
fuel.” —A communication.—Dated 13th December, 1*67. , 

This invention consists in the employment of resin er pitch, together with 
o'ly substances in combination with an alkaline solution, in order to obtam a 
material by the employment of which the agglomeration of small coal may be 
effected, and the economical production of artificial fuel be obtained,—Not 
proceeded with, 





























Class 9.—HLECTRICITY.— None. 





Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads, 
3886. J. BLAKEY, 





verpool, and TI. 13, FOX, Orton, Cheshire, “ Collars, cuff, 
anklets, belts, &¢ Dated 7th December, 1857. 

The artcles made according to our invention may, in short, be said to con- 
sist of a fexible picture frame and picture, re of the frame being suffi- 
ciently flexible to allow a slip or leaf (which is really the representative of the 
picture) to be easily fitied in and removed, the former being so shaped as to 
hold the latter securely in position when the article is in use, 

3490. J. BEATTY, Balleymena, County Antrim, Ireland, “ Candle dipping 
machine.” —Daled 7th December, 1367. 
The patentee claims the general arrang' 















of parts of , 


and binati 
This part of the lever in so moving presses on the tail of the tambier, which is dipping candles, whereby they are alternately dipped at each end of the machine, 


| than there was a week ago. 


and especially the railway principle as applied to the dipping of candles, viz., 

the motion of the candles to and from the dipper by any kind of carriage or 

carriages on fixed declining rails, whereby the candles become cool in their 
transit and ready for fresh dipping, substantially in the manner specified. 

3491. C. M. BARKER, Kennington Park road, *‘ Socket and flange spigot pipes.’ 
—Dated 7th December, 1867 

The patentee claims, First, the combination of screwed flange spigots, and 
their flat or taper sealing surfaces, with internal screwed rockets, and their 
corresponding taper cavities, for the purpose of making tight joints in gas and 
water pipes, by enclosing and compressing any cement, soft lead, or other equi- 
valent material between the junction surfaces, substantially as described, 
Secondly, the use of hexagonal or flat-sided bands cast on the pipes for the 
purpose of presenting flat surfaces which, tegether with back or check or nuts, 
effectually provide for screwing in service pipes without danger of leakage, sub- 
stantially as described. 

3493. A. M. CLARK, Chancery-lane, London,“ Orthopedic aparatus for the pre- 
vention and treatment of spinal diseases."—A communication.—Dated ith 
December, 1867. 

This apparatus consisis of a kind of chair mounted on castors, in which a child 
may either sit or stand, and move in any direction, The shoulders are supported 
by arms so as to keep them raised without inconvenience, while the head is also 
supported by a ring and elastic net work, which, without preventing any 
natural movements, at the same time relieves the weak parts.—Not proceeded 
with. 

8494. J. A. MUNN, Commercial-street, London, ** Weighing apparatus.”—Dated 
7th December, 1867. 

This invention relates to a weighing apparatus wherein flat springs are used 
in connection with a dial to measure the weight, and is more especially 
adapted for use in kitchens, grocer’s shops, and other places where small articles 
or quantities of material are weighed. The invention consists, First, in the 





| employment of a flat spring or springs with edges concave, or so curved that 


they shall gradually decrease in width from the ends towards the centre, 
thereby insuring the bending of the said springs in lengthened curves, and pre- 
ventir heir breaking off at the ends or points of suspension. Secondly, in the 
combination with the said flat spring or springs of adjustable short pieces for 
increasing or diminishing the length, and, consequently, the stiffoess of the 
spring or springs, to make their action conform to that of the pointer on the 
deal, so that the latter shali indicate correctly. Thirdly, in the combination 
with the said flat springs and dial of a set screw for atjusting the rack to set 
the said dial at the proper position, whereby any slight variation in the posi- 
tion in the pointer when at rest may be corrected. —Not proceeded with. 

3497. W. CLAPPERTON, Johnstone, Renfrewshire, “‘ Machinery for shaping cask 

headings, &c.”— Dated %th December, 1867. 

This invention is not described apart from the drawings. 

3511. J. WOOLFIELD, St. Albans, Jerts, ** Machinery for corrugating sheets of 
metal.”’—Dated \ith December, 1867. 

The object here is to press any thin sheet of metal to be corrugated into two 
flutes nearest the centre—called the central flutes—of a metal plate fluted on 
the underside with parallel curvilinear flutes like the intended corrugation, and 
while such pressures continue to press the sheet into the two flutes next on 
euch side to the two central flutes, and while all such pressures continue to 
press such sheet into the flutes next but one on cach side to the central flutes, 
and so to proceed with the flutes successively from and on each side of such 
central flutes until the corrugation is completed.— Not proceeded with. 

3515. A. CAMME and L, Detpecd, Paris, ‘‘ Manufacturing iron and steel 
chains without welding.”- Dated \\th December, \s67. 

This invention is not described apart from the vrawings. 

3516. A. M. CLARK, Chancery-lane, London, “ Presses for stamping or 
endorsing.”"—A communication.— Dated 1\th Decrmber, 1867. 
This invention relates to improvements in apparatus for stamping and dating 














| papers and merchandise in which the ordinary inking pad is dispensed with, 


and a strip containing ink substituted therefor. This strip may also be applied 
to all kinds of stamps or markers in which letters, characters, figures, or other 
distinguishing marks are empl-yed. In order to change the days, months, and 
years the inventor employs a system of adjustable dials which are held in any 
position by springs. 
3541. J. WH. Pepper, St. John's Wood. and T. W. ToBtn, Old Jewry, London, 
** Apparatus for producing scenic illusions.” — Dated \2th December, 1867, 
This invention consists in means of invisibly supportiug substantial bodies, 
either animate or inanimate. and of moving them as may be required whilst so 
maintained without visible support.— Not proceeded with. 


THE JRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Finisaep Iron: Demand for Sheets, Hoops, and Strips: Where 
they vo to and for what Uses: Rounds for Agricultural Fencing 
and Railway Fastenings—FaLuinG orr IN Rattway Worr— 
Fair Demanp Por Best Boiter PLates— Prices: Jendency to 
Strengthen—PiGc Iron: Few New Sales: Upward Direction of 
Prices—THE QUARTERLY MEETING NEXT WEEK : Not Much to be 
Done—Dup.iey Iron anp Coat Trapes: Moderate Activity : 
Reduction of Wages in the Coal Trade: Probability of a Reduc- 
tion in Prices —BoarD OF TRADE ReTURNS: Considerable De- 
cline in Iron: Large Decrease in Hardwares, Copper, and Brass 

HARDWARE TrapeEs: ZL Business Doing: Localities and 

Branches Mentioned. 

Tue week which intervenes between the preliminary and the 
quarterly meeting is not usually one of much activity throughout 
the iron and coal trades of this district, and the past week has 
been no exception to the rule, so far as it relates to the receipt of 
new orders. Nevertheless, there is more new business doing now 
The increased demand has found 
expression chiefly at the works where sheets are rolled. Perhaps 
there is hardly a mill in South Staffordshire or East Worcester- 
shire where this description of finished iron is turned out at which 
the operatives engaged in its manufacture are not fully employed. 
The requirements of the market both at home and abroad are 
great in this article, and nearly every one of the several sheet 
mills, which a short time ago were unoccupied because of the 
failure of the proprietors, have again been put into operation. 
The consignments are chiefly to the galvanisers, and conspicuously 
to those in this district, where the increase in the galvanising trade 
has of late years been great; but much of the iron ultimately 
finds its way to foreign ports, India, Australia, New Zealand, 
the United States, South America, and Russia being the 
leading consumers. Hoops and strips are likewise in brisk 
demand. These go to the hardware makers, who use them 
up under the stamp to the coopers and the packing case makers, 
but chiefly are sent out to bale cotton. On account of the com- 
paratively numerous sources of the nation’s supply of raw cotton 
the countries to which hoops are now sent out from this district 
are’ becoming more varied than ever. Best boiler plates are 
still in request at some few works, and they go almost exclusively 
to the boiler making yards most in repute in this country, Small 
roundsare in good demand, chiefly for export, to be used principally, 
it is inferred, in the making of fastenings. There is also a fair 
inquiry for larger rounds expressed in great part by the makers of 
agricultural fencing, in which throughout this district a good trade 
is now being transacted. Spikes and other railway fastenings take 
the rest. This source of demand will, however, be soon closed 
unless some new orders come out, for at present the machines are 
employed upon the finishing up of old specifications. 

Prices are tolerably firm for all but bars and angles, with here 
and there plates. Generally the tendency is to firmer rates for all 
the denominations known as finished iron. 

Pigs keep low, with likewise a disposition to rise. This will 
not, however, prompt consumers to purchase in the present state 
of their books, notwithstanding that the consumption is now 
tolerably large in the forges, because ironmasters are busy in 
getting up a slight stock of puddled iron te make up in some part 
for the heavy cousumption of the mills without any production in 
the forges which went on during the recent strike. 

The quarterly meeting next Thursday is not expected to bea 
brilliant affair, nor is it looked forward to with gloomy apprehen- 
sion. 

The report from Dudley and East Worcestershire is to the fol- 
lowing etfect: West of this town the mills and forges have for the 
most part done “‘ five turns” and though the weather is excessively 
hot the puddlers have kept closely to their work. This must have 
been a great tax upon their physical powers, The late strike, how- 
ever, has brought them and their families into such a deplorable 
condition that they will not lose a turn if they can possibly avoid 
it. The ironmasters have now as many men in as they want; 
numbers are out of employment, and are removing to America and 
other parts in search of work, There is a fair demand for smal] 
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sizes of iron and boiler-plates, but for sheets the market rules 
dull. Large stocks of pig iron are held by some of the wealthy 
masters, who refuse to sell at existing rates, expecting that there 
will bea turn in their favour before long. Many furnaces are still 
out of blast, and there is no likelihood of any of them being blown 
in at present, or at least till the question of wages is sett] The 
demand for coal is of a limited character, and the pits are only in 
portial operation. The notice of the colliers, ironstone workers, 
engineers, and others, expires on Saturday next, and there is every 
prospect of matters being arranged with masters and men, as it is 
stated that some of the leading houses have determined to reduce 
the rates of coal, and that notice of this will be given shortly. 
The market for white ironstone and gubbin is not so brisk as it was, 
an! prices are somewhat easier. 

We observe from the Board of Trade returns for May that the 
metal exports, which last month exhibited more vitality and gave 
promise of a revival of trade in these branches, are again on the de- 
cline. The following are the figures for the past month and five 
months :— 

MONTH OF MAY. FIVE MONTHS. 
Tron. n?. 1868. 1867. 1868. 
Pig and puddled .. oe £168 034 ., £154,870 .. £707,268... £582.725 
Bear, angle, &e. 2. oe +. 208517 .. 198,170 .. 828,525 .. 848,934 


Nallroad = ne oe ee oe «(522.399 2, 433.346 ..1,626815 .. 1,809,030 
Wire se se ce co oo 383.058 .. 30,023 .. 148,355 .. 140325 
Telegraphic ditto .. .. FATS .. 18,902 .. 66,146 .. 40,295 
Castings « oo co 678,499 .. 87,685 2. 240.158 2. 266,751 


Hoops sheets, &c. .. «2 $57,259 .. 124,717 .. 638.435 .. 595,946 
Wrought of all sorts .. .. 199,284 .. 171493 .. 869354 .. 828.812 
Old iron... «co co cco co 28260 .. 91,4610 .. 72,410 .- 116.893 
Steel unwrought.. .. .. (02,162 .. 89,779 .. 462,694 .. 353,123 

In pig and puddled iron the exports to Prussia have risen from 
£7959 in May of last year to £15,683 in the past month of May, 
while those to Holland have declined from £23,993 to £17,346; 
and to the United States from £35,310 to £26,069. In bar and 


are a little better supported than they have been for some 
few months t, and there are a greater number of mis- 
cellaneous orders in the market. The additional engage- 
ments in the market indicate that buyers have no stocks on 
hand; and, with firmer quotations and less underselling, there is 
a fair prospect of a gradual improvement setting in. Orders are 
not, itis true, given out with the freedom that could be desired, 
and the trade generally is suffering from a want of vitality; but 
the depression which has so long characterised it is passing slowly 
away. It is generally believed by those competent of forming an 
opinion that this inaction cannot be of very long duration, and 
the reports which have lately been received from home and 
foreign houses are by no means unfavourable as to future require- 
ments, At present there appears to be nothing but patiently 
await the better time coming, and to hope that its arrival will not 
be delayed for any lengthened period. Continental advices gene- 
rally are encouraging, and the present aspect of affairs on the | 
continent of Europe is eminently peaceful, and there is not the 
slightest fear of war breaking out, which would not only be detri- 
mental to business generally, but prejudicial to the development 
of any progress and advancement in commercial transactions. 
During the past week large clearances have been made to the 
United States, and several vessels are now being laden with rails 
at the local ports for that country. There are some Russian con- 
tracts now in course of execution, but not for any heavy quantities, 
and it is feared the contracts from that country will not come up 
to last year’s quantity. With India there is a little more doing, 
principally in miscellaneous railway material. Vessels are also 





wanted to convey iron from the local ports to Aalborg, Dantzic, 
Constantinople, Gothenburgh, New Orleans, Naples, Hambro’, | 
Stettin, Messina, Taganrog, and Woolfville. In the home trade | 
matters have not materially altered since last report, but if any- 
thing the railway companies are giving out orders for renewals | 
with a little more freedom. Pig iron of the best brands is in | 





angle iron the differences in valueof the month’s exports ting 
to ahout £10,000, arises chietly from a falling off inthedemand from 
the United States, British India, and other countries. In railroad 
iron the exports for the month exhibit a decrease of £89,053, while 
those for the five months show an increase of £182,215. With 
Russia the month’s demand was less by about £11,000; with the 
United States the decrease was £10,000; with Spain, £7000; with 
Australia, £3000; with British North America, nearly £10,000; and 
with British India, £48,266. Wherever there was an increase, it 
was so small as to be scarcely worth notice. In castings there is 
a singular variation. Last month the exports to India showed a 
large increase; this month they have fallen off no less than £14,548, 
as compared with the corresponding month in 1867, and this will 
a' most exactly account for the total increase. On the five montis 
thre is an increase of over £25,000. In hoops and sheets the decline 
forthe month is £32,541, and it isattributable to the lessened demand 
from the United States and British North America, The totals 
for the five months give a decrease of £42,489. In wrought iron 
the decrease for the month is £27,881, and for the five months 
£10,552. To British India the month’s exports increased by 
£24.000, but to “‘other countries” they fell from £93,546 to 
£40,592. The exports of hardware and cutlery show a falling off 
for the month of £37,294 as compared with last year, and for the 
five months a decrease of £122,851. This decline must be charged 
wholly to the United States and British North America. In 
copper and brass there is a decrease of £27,610 in the month, and 
£210,202 in the five months. 

There has been hardly so much business transacted in the hard- 
ware trades of Birmingham and South Staffordshire during the 
past week as there was during the period comprised in our lass 
notice; but this is the fag end of the quarter, and this time being 
generally dull, manufacturers will not be expecting a continuation 
of brisk trade. Many manufacturers continue to be engaged in 
stock taking. Their travellers have returned from their journeys, 
and therefore the orders for the home market are not so numerous, 
but those that have been received show that the stocks of retail 
dealers are very small, Consequently there is every reason to 
believe that before long a good trade from this quarter will be ex- 
perienced. The colonies continue to purchase moderately their 
class of goods. A considerable number of orders have lately been 
given ont on account of the West Indies, and the same remark 
applies to the East Indies and China. With Brazil trade generally 
is slack, and not so much is doing with the Continent as could 
wished. The Australian trade is about up to the average, but from 
South Africa the orders arriving exhibit no improvement. 

There is very little change to report in the condition of trades of 
Birmingham compared with our last. Quietness is the general 
feature, but some masters have enough orders to keep their works 
tolerably active, and recently some specifications for next quarter 
have been given out. Next month is looked forward to as likely 
to be one of dull trade, and apprehensions continue to be held 
that the coming election will seriously interfere with the autumn 
business which has been looked forward to so long. The jewellery 
and other fancy trades are dull, but in the metal market the 
demand has become rather more active. The orders for builders’ 
ironmongery are more numerous, 

Considerably more might be done in the japanned and tinned 
ware trades of Wolverhampton than is now the case, though the 
trade is only slightly less active at the present time when com- 

ared with the date of our last report. Trays and waiters are the 
oranches in which the decline is chiefly perceptible. For agricul- 
tural implements and fencing 2 moderate country inquiry is 
received. The ironfounders still report business somewhat below 
the average, though during the past week there has been a small 
increase in the specifications for hollowware and heavy castings. 
There is a little improvement in galvanised ironwork, but the lock 
makers have hardly so many orders. Horse-shoes, cut nails, and 
washers command a tolerable inquiry. 

The Bilston ironfounders have a better inquiry for castings. 
The tinplate and japanned ware trades continue in about the same 
condition as last reported. 

At Willenhall the inquiry for bolts and latches is tolerably 
brisk, but locks are only inquired for frequently in some of the 
unimportant branches. 

At Dudley business continues generally inactive, though the 
trade of the next quarter is spoken of as likely to be an improve- 
ment upon the condition of the one just at an end. The nail 
trade is steadier. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 

THE IRon TRADE: Quarterly Meeting of Ironmasters: Quotations 
Better Supported: Greater Number of Miscellaneous Orders in 
the Market: Indications of Buyers having no Stock in Hand: 
Fair Prospect of a Gradual Improvement Setting in : Reports not 
Unfarourable as to Future Requirements: Continental Advices 
Encouraging: Large Clearances to the United States: Russian 
Contracts now in Course of Execution: Orders fr m the Muscovite 
Empire below those of Last Year: Little Move Doing with India: 
The Home Railway Companies giving out Orders for Renewals 
with a little more Freetom--P1G IRON TRADE—THE TINPLATE 
TRADE— THE STEAM CuaL TRADE—GENERAL MEETING OF THE 
Esspw VALe CoMPANY—STRIKE OF THE PUDDLERS AT EsBw 
VaLe— THE RHYMNEY IRONWORKS COMPANY’S WATERWOBKS. 

As anticipated in last week’s reports the ironmasters, at their 

preliminary meeting held at Birmingham, determined 

to adhere to previous quotations. After this decision 
had been arrived at a comparison of notes respecting the state of 

trade took place, and although the reports were not of such a 

character as could be desired, the general opinion was that the 

demand for iron during the past months had slightly in- 
creased. Orders have been far from numerous during the quarter 
just ended, but this district has, no doubt, secured the majority of 
those from the United States and a ly fair share of the 
limited number in the market on home account. Quotations 











fair request, 

The demand for tinplates has slightly fallen off during the past | 
week, but transactions will no doubt increase with the new | 
quarter. 

Quietness still characterises the steam coal trade, and the 
scarcity of tonnage referred to in last week’s report still con- | 
tinues. Tothe French and continental markets there is an average | 
quantity being sent, but to the East the clearances are somewhat | 
limited, and the exports will not show such a favourable increase 
this as they did for the previous month. The house coal 
trade is quiet, the purchases of West of England and Irish houses , 
being below the average. 

Another blast furnace has been blown in at Blaenafan, and the 
works are exceptionally well employed. 

The ordinary general meeting of the Ebbw Vale Steel, Iron, and | 
Coal Company (Limited) was held on Friday, Mr. C. K. Anderson 
in the chair. The chairman congratulated the shareholders on 
the successful reconstruction of the company. He regretted the | 
board were not in a position to recommend a larger dividend than 
5s. per share, which was attributable to the depression in the iron 
trade; but a favourable reaction was now setting in, and better | 
prospects were pr ted. The report was adopted, and a dividend 
of 5s. per share declared, amounting to £18,616, leaving a balance | 
of £5407 to be carried forward. Mr. G. S. Beecroft, M.P., and | 
Mr. Francis Tothill were re-elected directors, and Messrs. Quilter, | 
Ball, and Co., were re-appointed auditors. A vote oi thanks to | 
the chairman and directors terminated the proceedings. 

The puddlers employed at Ebbw Vale struck work on account of 
the masters stopping the boys kept to hold up the doors of the 

uddle furnaces. The masters have hitherto paid the boys to 
elp the puddlers, but now they require the puddlers to do the 
work themselves. 

The Rhymney Ironworks Company have conferred a great boon 
on the inhabitants of that place by the erection of waterworks 
which reflect great credit on the chief engineer, Mr. Joseph 
Quick, Southwark, London, and Mr. Wilkinson Smith, resident 
engineer. The Blaen Rhymney reservoir, whence the waterworks 
tanks are supplied, holds 10,000,000 gallons of water. In order to 
preserve a sufficient supply of water for the ironworks in the New- 
town pond, it is made to contain an extra amount of water, so 
that supplyiag the inhabitants may not be detrimental to what 
inay be required for the company’s operations. The extracapacity 
is sufficient for holding 25,000,000 gallons. The subsiding reservoir 
holds 400,000 gallons. The filter water tank holds 100,000 gallons. 
Each filter is capable of filtering 112,000 gallons in twelve hours. 
There are about eight miles of pipe laying, and the pipes were 
supplied by Mr. Spittle, of Newport; the contractor for the work 
being Mr. Bugbird, of London. The valves and hydrants were 
supplied by Messrs. Beck and Co., Southwark, who also supplied 
the fittings for houses. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiveRPooL: Mersey Dorks and Harbour Board—Puswic BATHS AT 
RocHDALE—So.Lway JUNCTION RAILWAY: Great Viaduct across 
Solway Firth—BotLeR EXPLosion: Special Verdict —-THE RIVERS 
POLLUTION COMMISSIONERS AT ROCHDALE AND MANCHESTER— 
StaTeE OF TRADE IN SouTH YORKSHIRE—STaTe OF TRADE AT 
SaEFFIELD—CHARLES CAMMELL AND Co. (LimITED)—NortuH- 
Eastern District: Steam Shipbuilding on the Tyne: Telegraphy 
and the Post-office: Rai/way Extension -THE CLEVELAND IRON 
TrRADE—HovLL Docks -JoHN Brown AnD Co. (LIMITED). 

It appears that in 1867-8 the warehouses of the Mersey Docks and 

Hateer Board produced a profit of £65,000 as compared with 

£82,400 in 1866-7, £43,200 in 1865-6, and £60,700 in 1864-5. The 

total income of the Mersey Docks and Harbour Board for the year 
ending June 24, 1868, was £750,765, against £704,136 in the pre- 

ceding year ending June 24th, 1867, showing an increase in 1867-8 

of £46,628. 

On Saturday public baths, which have been built by the cor- 
poration of Rochdale at an expense of about £8000, were formally 
opened with great ceremony by the Mayor, Mr. C. Whittaker, and 
their chief promoter, Mr. Alderman Moore. 

On Saturday the two last girders completing the viaduct intended 
to carry the Solway Junction Railway across the Solway Firth 
were placed in their definitive position. At a luncheon which 
followed the chairman of the company, Mr. A. Brogden, stated 
that the viaduct which had been constructed was the longest in the 
kingdom, being 1940 yards in length. It is in a tide-way of great 
rapidity, where all the difficulties of construction have been magni- 
fied and increased. The quantity of wrought iron contained in the 
viaduct is 1800 tons, and of cast iron 2900 tons. 

At an inquest held on a man named John Hanson, killed by a 
boiler explosion at the Fire-clay works of Messrs. Kitson and Son, 
near Huddersfield, the jury, after hearing detailed evidence from 
Mr. J. A. Hopkinson, enginecr, of that place, returned the following 
special verdict:—‘‘That the d died from injuries received 
by the accidental explosion of a steam boiler, and which had been 
corroded and worn thin by an escape of steam from the safety 
valve, which had run down to the covering of the flue, and followed 
the course of the brickwork there; and the jurors further med 
that the mischief was not detected owing toa stone floor, whic: 
was close above the boiler, and to its being partly hidden by the 
covering of the flue. As the boiler had lately been pronounced 
safe by an internal examination, the jurors strongly recommend 
that all boilers covered in should be subject to frequent external 
examination.” 

On Friday the River Pollution Commissioners visited Rochdale. 
Together with the mayor ard some of the members of the town 
council they visited Messrs. Kelsall and Kemp’s large manufactory, 
where they took samples of the ‘‘ wash,” Mr. Whipp’s oil manu- 
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factory, the river Roach, Messrs. Bright’s carpet manufac’ &e. 
There is a slight improvement in woes branches of the South 


Yorkshire iron trade, At Milton and Elsecar most departments 
continue active, and the mills have been kept fully going, there 
being a fair demand for rails, sheets, and plates. The sinking of 
new collieries in the Barnsley district has led to some heavy orders 
being given out for cast iron tubing. There is no material im- 
provement to note in the coal trade. Borings for coal are being 
made in the neighbourhood of Havercroft, on the part of Messrs. 
Sutcliffe and Hibbert, 

There is no great change to report in connection with trade 
matters at Sheffield. Most of the heavy branches are tolerably 
active, and the ironworkers are getting additional employment, 
although they are not quite fully at work. The demand for Bessemer 
steel is also larger than it was, and some of the Bessemer steel 
furnaces are in full work. The inquiry for railway matériel is 
maintained at about its former level. 

The fourth annual report of the directors of Charles Cammell 
and Co, (Limited) shows that the net profit for the year ending 
March 31st, 1868, amounted to £44,983. The directors recommend 
a dividend of £4 per share. 

Several new steamers are ready for launching on the Tyne; 
some of them were built for foreign owners. In order to test the 
practicability of working the telegraph by the Post-office, Mr. 
N. J. Holmes, telegraphic engineer, has submitted to the 
Government for bringing into immediate operation a tele- 
graphic district in a part of the country not covered by any of 
the existing telegraph systems. The project is stated to have been 
favourably received by the Post-oftice authorities. The district in 
question is that betweeu Newcastle and Newbiggen, which will be 
traversed by land wires now being erected by Messrs. Reed 
Brothers for the Danish-Norwegian-English Telegraph Company. 
Messrs, J. Nelson and Co. are about to proceed with the exteusion 
of the Team Valley Railway from Durham to Ferry-hill. The 
York and Doncaster section of the North-Eastern system is rapidly 
advancing to completion. 

The state of the blast furnaces in the Cleveland district is as 
follows:—In blast, 86; out of blast, 47. The continental demand 
for Cleveland pig continues tolerably steady, and considerable 
shipments have been made from the Tees to Rotterdam, Antwerp, 
Dieppe, and Calais. The Scotch demand also continues on a con- 
siderable scale. The stock in the Middlesbro’ stores is about 
70,000 tons. The rail mills of the Cleveland district have continued 
well employed, but spring contracts are being rapidly disposed of ; 
large shipments have been made to Russia, Holland, and the 
United States. 

At the next meeting of the Hull Town Council Mr. J. G. W. 
Willows will move that a committee be appointed to consider and 
report on the practicability of capitalising tle whole or part of the 

by the council on the Hult Dock Company’s 
Estate, with the view of investing the same in dock shares, on the 
understanding that the council shall have a seat at the board of 
— the Mayor for the time being to be the nominee of the 
council. 

At a meeting of John Brown and Co. (Limited), held at Sheffield 
on Monday, the report of the directors was adopted, and a dividend 
was declared at the rate of £4 per share. 

The Rivers’ Pollution Commissioners have visited Manchester 
and looked at the Irwell. The mayor stated with reference to the 
Medlock, that improvements were in progress at an estiinated cost 
of £20,000. The Town Council of Manchester, the mayor added, 
was prepared to spend any reasonable amount of money, and to de- 
vote all its attention to the bringing about an improvement in the 
present state of things. 
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ON THE FORM OF PROFILE TO BE ADOPTED 
IN LARGE MASONRY DAMS OF RESERVOIRS, 


As Dererminep By M. Detocre, ENGINEER OF THE 
‘ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE. 
No. IL. 

Tuere is probably at this moment no one subject more 
widely important for British engineers to become thorough 
masters of than the theory and best practice and examples 
of the impounding -f water, and as one of the means to 
thatendoftheconstruction of reservoirembankmentsordams, 
Extensive surface and deep drainage, great and still pro- 

ive improvement in the culture of our soil, and in 
spite of all obstacles, the slow but steady creeping onwards 
of arterial drainage, together with the now indispensable 
conservation of our rivers from sewage pollution, and the 
ever-growing needs of pure water supplies by our ever 
thickening population, and over all an awakening at last 
to aclearer conception of the incredible waste of material 
gifts, for power, for fertilisation—that is, for food, and 
for health and life—which have hitherto characterised our 
treatment of our natural water courses in Great Britain, 
these and much besides all tend to a far more extensive 
husbanding of water upon the upper confluents of our 
British and Irish streams than has even yet been thought 
of. Wemay with much certainty look to this as preseuting 
in the proximate future not a new but a greatly enlarged 
field for civil engineering at home. Another half century 
will no doubt find our islands dotted with embanked 
reservoirs upon the natural upland streams to a very large 
extent, and a whole treatise might be devoted to expanding 
into evidence the enormous accessions in wealth, health, 
and comfort that must accrue from the full carrying out of 
this simple and almost primitive class of engineering 
works. 

Some of our colonies, and above all India, present the like 
prospects; but upon a scale ten thousand fold vaster, and with 
results more than commensurately grander. In India we 
need not say once more that water means fertility and the 
certainty of grain crops; the want of it sterility and famine. 
It is well nigh three-quarters of a century since Burke’s 
impassioned description of the great famine which had 
desolated a large part of the Madras Presidency thrilled 
the ears of the House of Commons, and found an echo in 
every English heart. Yet after seven decades of the 
“beneficence of British rule,” it is but the other day that 
at the other side of the Indian Peninsula the very same 
dreadful results, at the moment we write even not yet 
ended, have swept away the population of Orissa. The 
scenes of the second tragedy have recurred with the same 
opening causes and in like succession, with those of the 
first, and as yet with no other issue in the way of perma- 
nent remedy. “From the glacis of Tanjore to the gates 
of Madras,” said Mr. Burke, “ famine, pestilence, and 
death swept over the parched and doomed plain.” Then, 
just as recently, “all was done by charity that private 
charity could do”—“ but it was a people in misery; a 
nation that stretched forth its bands for food ””—just the 
official saving clause which “the authorities” so lately 
pleaded when Orissa had become one universal grave. 
“The disaster came too unexpectedly and upon too 
vast a scale to be dealt with by any means at their 
disposal.” Just so; but the means to prevent famines in 
India, and so render unnecessary measures for counter- 
acting their dread effects, primarily consist in securing 
perennial supplies of water for irrigation. Do that, and 
rice crop failures will be nearly at an end, and can never 
universally affect any large, well-watered district. Though 
not as long ago as when Burke spoke, still it is years ago 
since Cotton and other competent Indian engineers 
demonstrated that every cubic yard of irrigation water in 
India was worth a rupee; yet it is only now within a few 
months, and goaded into some practical exertion by the 
said Orissa famine, that the Indian Government has at 
last begun to look at the “bunding” and distribution of 
water over India with the same intelligence and reality 
as did Buddhist and Mahommedan rulers hundreds of 
years ago, whose mighty works in Ceylon and in Conti- 
nental India remain to this day to reproach us who 
pretend to a higher civilisation, as entitling us to a well- 
paid revenue as the price of our admirable rule. And 
even now, with the scarce buried corpses of Orissa testify- 
ing to the world against us, there seems to be such and so 
much unseen official tape and jealousy that private enter- 
prise in irrigation is checked and retarded, and its aban- 
donment not quite impossible. However, hinder what 
may, the immense results that are sure to follow upon the 
completion of the works in India even already partially com- 
pleted, or now to be adopted and carried out, are certain to 
arouse such attention in England hereafter that obstruc- 
tiveness will find itself cowed and powerless, and then at 
last we shall commence upon an adequate scale, and with 
aes commensurate to the magnitude of the task, 
those waterworks which, next to roads, ought to have been 
our earliest tasks of Government and of civilisation 
there. Not that we would be misunderstood as stating 
that there are no other classes of public works in India 
that shall play an equally potent part in preventing future 
famines with those of irrigation; far otherwise. Had there 
been frequent and good roads and railways in Orissa—a 
ate me within a few hours by steamship from the exhaust- 

ess rice granary of Asia, the provinces upon the Burram- 

pooten and Irrawady—though the famine should have 
occurred, the people might have been fed and need 
not have died. But give water, and increased revenue 
will follow, and with revenue roads of all sorts. 
Turning next to the Australian continent we see a 
peculiar climate and a wonderfully strange configura- 
tion of surface, watershed and river courses, all of 
which seem as if left to enable the hydraulic engineer 
to prove upon the grandest scale how his hand can 
make the dry and thirsty desert blossom like the rose. 
There, indeed, the water must precede any great and per- 
manent communications across the continent, or any set- 
tlement of a continuous belt of European population, ex- 
tending from shore to shore. 

Like every other great branch of engineering — 








indeed, of all human knowledge—the great outlines of 
hydraulic engineering are simple to the last degree. 
The artificial making of a pond of water smaller or 
bigger, if not its Alpha and Omega, is its fundamental 
probler'; but, as in every other domain of human work, 
when we come to bring this simple task, of which nature 
puts examples everywhere ready done before our eyes, into 
contact with all the collateral questions which the varied 
conditions of place, purpose, time, materials, money, &e., 
upon the large scale of practice to be considered, 
then do we find that in the construction of embankments 
for retaining water we have presented to us some of the 
most sitaed and beautiful inquiries that can engage the 
engineer. 

All damming or “bunding” may be divided into two 
great classes of works—first, those of simple earth, dependent 
for their stability upon their impermeability and the 
resistance offered to the fluid pressure, chietly by the mere 
mass and weight of the scarcely coherent material. 
Embankments of this sort have been executed of unsur- 

ble magnitude and excellence, by comparatively 
ignorant peoples thousands of years ago, and it is not 
likely that we shall much, if at all, improve upon their 
methods. Indeed, very modern practices in Great Britain 
—where the earthen dam has so far been almost that 
exclusively employed—have in several discreditable ex- 
amples tended to show that we have neglected some of 
the soundest lessons handed down to us by those early 
Eastern engineers. 

The second class of dams is that in which the coherence 
of the solid materials composing it plays an important 
part—sometimes the chief part—in enabling it to sustain 
its upheld load of water. Such are dams of timber, of 
iron, or of masonry, the last material being that alone 
which, upon a great scale, has as yet been employed, 
although we do not see but that wrought iron and masonry 
combined may not hereafter, perhaps, form more econo- 
mical and more rapidly-executable dams for special eir- 
cumstances than those either of earth or of stonework alone. 
Indeed, perhaps the only direction in which it remains 
possible—with our existing knowledge—to effect any great 
or radical improvements in embanking, where earth must 
form the foundation basis, and main material of the struc- 
ture, may be in the contrivance of such combinations of 
earthwork — along with masonry or ironwork—as shall 
materially diminish the mass of the earthwork, and prove 
in the end the means of economising in total cost, without 
addition of risk or reduction in durability. Upon an 
earthen foundation, it may be laid down almost as a canon 
that an earthwork embankment will be always best, safest, 
and cheapest —indeed under such a condition very often no 
other material but earth can be commanded. The case is 
very different, however, where a rock foundation exists, or 
can be gone down to and laid bare. There the masonry dam 
may prove both cheapest and best, and once efficiently exe- 
cuted, can bid defiance tothe tooth of time, to all the neglects 
and the natural causes which have reduced to ruin so many 
of the great earthen “bunds” of Ceylon, to a much greater 
degree than can any bank of earth, howeverexternally coated 
or rain-defended. Masonry dams, however, have hitherto 
found little favour amongst British engineers—very few 
have been projected, and still fewer executed. Their 
principles of construction must be presumed as scarcely 
understood, for we are not aware of a single memoir or 
treatise upon the subject having come from any English 
engineer, although so many have been produced descriptive 
of earthen embankments. In southern Europe the case is 
far otherwise. Spain abounds in noble masonry dams, 
many of which are the creations of Arabian genius. 
France has other great works of the sort to show, both 
ancient and modern, one remarkable example amongst 
which, that of the Furens reservoir, we described and 
illustrated in Toe ENGINEER during the past year. The im- 
portant investigation which we are now about, in successive 
articles, to lay before our readers, and which for the first 
time appears in English, was undertaken by M. Delocre, 
in great measure, with the immediate view of deciding 
upon the proper profile for the masonry embankment of 
that grand work, Furens. Prior embankments, including 
most of the old Spanish works, had been constructed with 
walls of rectilineal forms of profile or section. As in the 
case of a common mound of earth, only let there be enough 
of material, and this rectilineal section is sure to answer 
as well as another, but the true question for the scientific 
engineer to decide before he lays a stone is,—What is the 
best section, z.c., what is that section, which with a given 
head of water and other given conditions of locality, and 
with a given crushing coefficient of the stone to be used, 
and coefficient of adhesion of the cement to be employed, 
shall afford the necessary resistance with the minimum of 
material and labour, and therefore of time? This is the 
general statement of the object of the memoir, the first 
portion of which, without further preface, we shall publish 
next week. 


ELEMENTARY PAPERS ON CONSTRUCTION. 


No. III. 

Srxce the modulus of elasticity is a constant, the elongation 
that a rod of wrought iron will undergo upon being subjected to 
a given strain, will depend upon the original length of the rod, 
the number of square inches in its sectional area, and the amount 
of the straining force. The sectional area divided by the strain- 
ing weight will obviously give the tension per square inch upon 
the rod, and the following proportion will hold:—Elongation in 
inches : original length in inches :: straining force per square 
inch of sectional area : modulus of elasticity. To obtain the 
elongation the rule is, multiply the original length of the rod in 
inches by the total straining weight in pounds; divide this product 
by the modulus of elasticity multiplied by the number of square 
inches in the rod, and the quotient will be the elongation in 
inches.* As an example let us take a bar 3in. by jin. and 20ft. 
long, strained with a weight of twenty tons—what amount of 
elongation will it undergo ? 











* Algebraically, let L = the original length of the rod, L’ its required elonga- 
tion, S the total straining weight, A the number of square inches in the sectional 


area of the rod, and M the modulus of slasticity ; then L:L::’. 5 : M, and 


l= a M is in pounds, and the other dimensions in inches, 





The calculation will stand 20 x 12 x 20 x 2240 and the 
elongation in inches will be ~ 1°5 x 24000000 equal to 
0°298, or practically 0°3 of aninch. It is evident that this calcu- 
lation may be abbreviated, and the number of figures reduced, 
which will give us a simpler rule. Multiply the weight in tons 
by the original weight of the bar in feet; divide by the number 
of square inches in the bar, multiplied by the constant 893, and 
the quotient will be the required elongation in inches. Should 
either of these rules be employed for working out the converse 
of the proposition, or for finding any of the other quantities, the 
answer will be in tons and feet. The modulus of elasticity can- 
not be obtained by this rule, but must be deduced from the 
former. We may now check the accuracy of the example given 
by another method. It is d by engineers, that a weight of 
one ton, suspended at the end of a rod which has a sectional area 
of exactly one square inch, will stretch it by an amount equal to 
the yoAoo part of its original length, and, as has been already 
stated, a weight of two tons will stretch it the yo%os, and so 
on, within certain limits. The length of the bar we selected as 
an example was 20ft., or 24Uin.; the total straining force was 
twenty tons, and the number of square inches in its sectional 
area 1°5. Dividing the weight by the area we find the strain 
per square inch to be in round numbers 13} tons. Therefore 
the elongation in accordance with the above assumption should 
be equal to the sodo0 part of the original length multiplied by 
13}, that is equal to 0°0240 x 13°25. This will give the elonga- 
tion equal to 0°31, which is a sufficiently near practical approxi- 
mation to the former result. This assumption of the effect of a 
weight of one ton upon a bar having lin. of sectional area, would 
not give a modulus of elasticity equal to what we have taken; 
but in addition to the fact that experimentalists differ regarding 
its precise value, the discrepancy is of no consequence. A hun- 
dred tons one way or the other, would not cause an alteration in 
the result extending beyond the third or fourth places of deci- 
mals. Jn round numbers 10,000 tons may be safely assumed as 
the modulus of elasticity for both the compression and tension 
of wrought iron, 10,356 tons being that taken by the late Pro- 
fessor Hodgkinson. The absolute value of this constant will 
vary with the quality of the iron, but it would be foreign to our 
purpose to investigate the details of the subject. A tensile 
strain exceeding twelve tons to the square inch will injure the 
elasticity of wrought iron, and permanently damage its utility 
and strength. 

All the foregoing remarks respecting elongation and the 
elasticity of iron, hold good for that material under a compres- 
sive strain, which we shall now proceed to consider. The 
laws governing the behaviour of all bodies under direct com- 
pression are analogous, although not identical, and we shall there- 
fore treat of that description of strain more particularly when we 
come to cast iron. A weight placed upon a small cylinder of any 
material, will obviously tend to compress and shorten it, and in 
the case of wrought iron the compression or shortening of the 
cylinder is practically proportional to the weight applied. As the 
compressive strength of wrought iron is inferier to its tensile 
resistance, and may be taken at eighteen tons to the square inch, 
it would not be desirable to place a working strain greater than 
four tons per square inch vpon it. This may to some appear too 
small a proportion, but there is a great difference in the character 
of the two strains. Even supposing that the ultimate resistance 
of wrought iron were the same for both compression and tension, 
yet the iron would be comparatively weak when exposed to the 
former description of strain. There is always a slight tendency to 
flexure, unless in very short specimens, when a material is under 
a compressive strain. This element of weakness is wanting in 
the character of a tensile strain. Iron bars undergoing compres- 
sion require to be secured from lateral flexure, or they no longer 
followthesimplelaw of theirstrength, which isdirectly proportional 
te their sectional area, and independent of their length. When 
this precaution is taken, as it always should be, the crushing weight 
in tons of any bar or short cylinder will be obtained by simply 
multiplying the sectional area in square inches by the number 18, 
and the safe load will be the product of the sectional area in 
square inches and the number 4. The same rules that have been 
given for ining the ultimate and safe practical load in 
tension, will apply to iron in compression when prevented from 
bending, only care must be taken to substitute the ultimate and 
safe working compressive resistances, for those of tension. 














FOREIGN CONTEMPORARY PUBLICATIONS. 

Wr find the following in the Paper Manufacturer's Journal 
(Journal des Fabricants de Papier) on the use of wood pulp:— 

“ The use of wood pulp obtained by mechanical means has been 
constantly on the increase since the difficulties met with at first in 
making this pulp smooth have been overcome. Belgium and Ger- 
many have long employed a considerable quantity of this pulp. The 
manufacturers of these two countries use it in the proportions of 
25 per cent., 50 per cent., and even 75 per cent. in their manufac- 
ture, according to the quality of paper to be made. If France has 
hitherto been behindhand in adopting this material it is, we 
think, in consequence of preconceived ideas, and from the too 
marked tendency of French manufacturers to lay immense stress 
on the faults of wood pulp without giving sufficient consideration 
to the advantages it offers. We do not deny that it has two 
real defects for certain classes of paper. It is too short, and if 
too dry or badly smoothed, lumpy; but it must at the same 
time be allowed that it gives to papers a great deal of body, and 
that it renders them light, improves their finish, and finally 
diminishes considerably their cost price, whilst the quality 
remains the same. To remedy the want of solidity in wood 
pulp the rag pulp used with it should be longer, and the more 
fibrous sorts of wood should be used. As to the lumps 
we can guarantee that they are completely done away with by 
the finishing machine; this we have been assured of by those 
manufacturers who have used this little apparatus. We have 
already in our number for the Ist of November last explained 
how it is to be used. When the pulp has been thus levelled it 
can without inconvenience be put in the refiner with the pulp of 
the shred rags. This mode of working has also the advantage of 
rendering more complete the mixture of the two pulps, and of 
diminishing the wear of the ng machine. It is difficult to fix 
exactly the proportions to used of wood and pulp, as 
they wary according to the desired quality of the paper, 
and according to the quality of the rag pulp. It must 
only be remembered that the wood pulp req to be given 
strength by rag pulp of good quality, and that the proportion of 
this pulp added to the ordinary as oe, must increase in pro- 
portion to the quantity of wood pulp. The economy resulting 
from the use of this wood pulp is no longer a secret. Supposing 
the cost of paper manufactured with rag pulp to be 60 francs the 
100 kilog., the same quality of paper can be obtained by a mix- 
ture of 50 per cent. of wood pulp at 35 francs, which reduces 
the price of the mixture to 55 francs the 100 kilog., so that 
a saving of 5 francs per 100 kilog. is effected by the use of 
wood pulp. Weadvise paper manufacturers to make a thorough 
trial of the wood pulp, and we are certain that they will derive 
benefit from doing so, especially if they make use of the 
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finishing machine. Several manufacturers have found it ad- 
vantageous to mix the wood pulp with chemically-treated 
straw pulp, which gives to it the fibre in which it is deficient, 
and thus allows the proportion used to be increased. This 
seems to us an excellent plan, worthy of consideration in 
some manufactures.” 

The following article, “On the Use of Mineral Oils in Heating 
the Boilers of Steamers,” published in thé Moniteur, is by M. 
Paul Dalloz :—“ The possibility of using mineral oils for heating 
the boilers of steamers being undetermined by trials both in 
England and America, which had never given what could be 
considered a really practical result, even taking into consideration 
the cost price of the oils to be used, MM. Dupuy de Lome and 
Sainte Claire-Deville, inspired by an apparatus already tried by 
M. Paul Audouin, engineer of the Parisian Gas Company, have 
invented a particular system of grate, which can easily be substi- 
tuted for the ordinary grate of any marine boiler, and which 
they have applied to the boiler of the yacht, the Puebla. The 
mineral oil used for this trial was not one of those light petro- 
leum oils which vapourise at so low a temperature that they 
could not be used in heating a marine engine without incon- 
ceivable danger. The oil employed on board the Puebla on the 
8th of June was heavy oil from the Parisian Gas Company; its 
density at zero is 1°044. It contains 82 per cent. of carbon, 
7°6 per cent. of hydrogen, 10°4 per cent. of oxygen, azote, and 
sulphur. The apparatus for combustion applied to the boiler of 
the Puebla consisted of a vertical grate placed at the mouth of 
the former ashpit. The door of the former fire-place is closed 
and its horizontal grate removed. The interior of the fire-place 
is lined with fire-bricks, forming a vault over a plate placed at 
the bottom of the ashpit. This plate is slightly inclined towards 
the interior until it reaches a bridge, also of fire-bricks, placed 
about the centre of the former grate. The Puebla was got under 
way down the Seine. As soon as the chimney was drawing 
well, through the escape up it of the waste steam, the black smoke 
given out whilst the engines were at a standstill disappeared. 
The combustion of the oil became more.and more complete, and 
the number of revolutions of the engines of the Puebla soon 
reacbed and then went beyond what had ever been attained in 
even the most favourable former trials with coal for heating. 
The oil descends by its own weight from the reservoir containing 
it through a pipe, at the bottom of which is a single cock placed 
over the grate; the oil then divides to pass through thirteen 


small cocks, each giving a thread of oil to each division of the | 


vertical grate, The single cock serves to increase or diminish 
the supply of oil, or to stop it suddenly. The thirteen small 
cocks regulate the smaller supplies. The oil runs in thin layers 
along the sides of the vertical grate, and when the combustion is 
going on well it does not reach a liquid state till it comes to the 
ground-plate, The former grate of the Puebla had a surface of 
0°90 square metres, and the heating surface was 23 square 
metres. When highly heated with coal this boiler had given to 
the engine of the Puebla an effective force of 63-horse power in- 
dicated, with 240 revolutions a minute under a pressure of 
54 atmospheres, the valves being wide open. During the trial 
mentioned on the 8th of June the engine of the Puebla reached 
242 revolutions a minute; the horse-power developed  n the pis- 
ton was then about 65, and the consumption of oil 9 kilog. per 
hour, which represents 1 kilog. 47, per hour per effective horse- 
power. This is evidently a greatly reduced consumption for a 
high-pressure engine without condensation, without jacketted 
cylinders, and cutting off the steam at 65 per cent. of the stroke. 
The consumption of this same engine heated with coal cannot be 


estimated at less than 2 kilog. 25 per horse-power. The propor- | Y: 








tion of oil to that of coal consumed would thus be 0°66. This | 


has also been proved by direct experiments made by M. Sainte | , : Mr Why, : 
Claire Deville on the evaporating power of this oil, which in an | Mr. Davies. Implements: Mr. Sanday, Sir E. C. Kerrison, Bart., 


experimental boiler vapourised 12 litres ‘77 of water per kilog. of 
oil, whereas it is well known that good coal does not vapourise 
more than 8} litres.” 

The French publication, Za Propagation Industrielle, publishes 
a description by M. Caliste Saix of-his method of producing 
colourless, coloured, or black diamonds. The system is based on 
the principle that when a current of chlorine or of hydrochloric 
gas passes through cast iron in a liquid state perchloride or pro- 
tochloride of iron is formed, both of which vapourise, the carbon 
contained in the cast iron remaining in both cases perfectly 
intact, because the chlorine cannot directly unite with it. The 
crystallisation of the carbon is then within the general rule, for 
in a body which is dissolved and capable of crystallisation crys- 
tallisation takes place each time that the dissolving agent evapo- 
rates, the size of the crystals depending always on the slowness 
of the operation. Ist. To obtain colourless diamonds, a current 
of dry chlorine must be brought to the bottom of the crucible, 
containing the cast iron, by means of a bent tube of china or 
fireclay. No organic colouring matter resists the action 
of chlorine, so that the perchloride of iron in evaporating 
leaves the carbon to become a colourless crystal. 2ndly. When 
it is desired to give the crystal a blue, green, pink, or yellow tint 
it is only necessary to mix with the cast iron certain metallic 
oxides in sufficient quantity, such as those of chromium, cobalt, 
and others, or their salts, which will give these colours. 3rdly. 
To obtain black diamonds, hydrochloric gas must be brought to 
the bottom of the crucible in the same manner as for coloured or 
colourless diamonds. Protochloride of iron will be formed, which 
is volatile, but in this case the carbon will not be discoloured, in 
consequence of the presence of hydrogen. This explains the 
fact of all diamonds having the same chemical and mineral pro- 
perties, and why in nature the black diamond is found in the 
greatest quantity, because its formation in alluvial soils requires 
only the presence of sulphuric acid and marine salt, whereas the 
others require the presence of particular oxides which are often 
wanting. To obtain all these varieties of diamonds special fur- 
naces are not necessary; the crucibles must be covered to pre- 
vent the oxidisation of the cast iron, which might change 
the carbon into carbonic oxide, and diminish, in con- 
sequence, the yield of the operation; these crucibles should 
be provided with a small tube, reaching outside the 
furnace, which will enable the chlorides resulting from the 
reaction to be gathered. When the liquid cast iron has been 
almost completely evaporated out of the crucibles, the diamonds 
can be removed without disturbing the crucibles, and by means 
of solvents any cast iron which might be adhering to them can 
be removed; the operation of cutting will thus be shortened for 
there will be no more oxidised particles to remove, and the 
crucible will be ready for a fresh operation. According to M. de 
Saix, one kilogramme of cast iron will yield at least sixty grammes 
of diamonds. The cost price of the colourless diamonds will be 
about 20f. per sixty grammes, which, at the current price, would 
be worth at least 75,000f. The cost of the black diamonds will 
be under 5f. per sixty grammes, representing a value of 14,200f. 

We find amongst recent French patents one taken out by M. 
Krausch for “ A Means of Increasing the Tractive Force of Loco- 
motives.” The object of this invention is to render the tractive 
and adhesive force of the wheels of traction engines less depen- 
dent than hitherto on the dead weight of the motiveengine. To 
effect this the inventor uses what he calls a traction lever, which 





fastens together the motor and the weight to be drawn, and 
obliges the resistance of the latter to act with proportional force 
on the wheels of the former, so as to increase their adhesion, and 
thus facilitate the transport of heavy burdens by means of a com- 
paratively light locomotive. The coupling lever is provided 
an inclined groove placed in such a position with regard to 
the connecting rod as that this latter can adjust its position con- 
veniently for either drawing or pushing. The traction lever is 
fastened to the back of the vehicle by means of a connecting 
rod, which permits the lever to make a limited longitudinal move- 
ment. This connecting rod ison a roller placed on the truck. 
The coupling of the lever to the vehicle following it is effected 
by means of a short flexible fastening and a coupling bar fixed 
on the vehicle, and having the desired lateral vibrating motion, 
but placed in such a manner as always to retain the horizontal 
position. We may add that the principle of rendering tractive 
force available for adhesion is not new. 








THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW. 


Tue following is the latest programme issued by the 
council of the Royal Agricultural Society :— 

Governors and members of the Society who have paid their 
subscriptions for the current year will be admitted to the show 


| and trial yards, during the time they are open to the public, 


without payment, by tickets issued by the secretary, which 
tickets shall not be transferable; and any governor or member 
who shall be found to transfer or lend his ticket shall be 
reported to the council, and shall in future forfeit the privileges 
of membership. 

Applications for the governors’ or members’ ticket must be 
made at 12, Hanover-square, either by post or personally, not 
later than Wednesday, the 8th July; on Thursday, the 9th, and 
afterwards, at the secretary’s office, near the entrance to the 
show-yard. 

Thursday, 9th July, Friday, 10th, Saturday, 11th, Monday, 
138th, and Tuesday, 14th: Trial of ploughs and field implements, 
and preliminary trial of steam cultivators, on farms in the 
parishes of Knighton and Aylestone, adjoining the railway, about 
a mile south of the show-yard. 

Wednesday, July 15th: The trial-yard, for brick and tile 
machines only, open from 9 a.m. till 6 p.m.; admission, 5s. each 
person. (The implements for trial this year consist of steam 
cultivators, tile and brick machines, draining tools, ploughs, 
cultivators, clod crushers, rollers, and harrows.) 

Thursday, 16th July: The entire show-yard, open from 
eight in the morning, at which hour the judges will commence 
inspecting the live stock, and making their awards; admission, 
5s. each person. 

Friday, 17th July, Saturday, 18th: Admission, 2s. 6d. each 


person. 

Saturday, 18th July: General meeting of the members in the 
show-yard, at eleven o'clock. 

Monday, 20th July, Tuesday, 21st: Admission, 1s. each 
person. 

Admission to the entire show-yard can be obtained on each of 
the days from Thursday, the 16th, to Tuesday, the 21st inclu- 
sive, from eight in the morning till seven in the evening. 

The show-yard will be cleared of visitors each evening at 
eight o'clock. 

The hours at which the exhibition of horses and cattle in the 
rings will take plave will be notified by placards in the show- 
ard, 

President: His Grace the Duke of Richmond, K.G. 
Stewards of Departments :—Live stock: Mr. Bowly, Mr. Wells, 


Sir A. K. Macdonald, Bart.; steward elect, Major Wilson. 

Finance and show-yard receipts: Major-General Lord Bridport, 

Mr. Barnett, Mr. Torr, Mr. Bramston, Mr. Randell, Colonel 

Kingscote, M.P. Forage: Mr. Sanday. Refreshments: Mr. 

Cantrell. General arrengement of show: Mr. Brandreth Gibbs. 
Prizes.—STEaM CULTIVATION. 

1, The best application of steam power for the cultivation of 
the soil—first prize, £100; second prize, £50; the best applica- 
tion of steam power adapted for occupations of a moderate size— 
first prize, £50; second prize, £25; for the class of implements 
for steam cultivation, including ploughs for steam power, culti- 
vators, harrows, windlasses, anchors, rope porters, &c., £100. 

2. For the class of tile and brick machines, £20; for the best 
set of draining tools, silver medal. 

3. For the class of wheel ploughs, £39; for the class of swing 
ploughs, £20; for the class of subsoil ploughs, £10; for the class 
of paring ploughs, £10. 

4. For the class of cultivators, £20. 

5. For the class of clodcrushers, £20. 

6. For the class of rollers, £10. 

7. For the class of harrows, £20. 

8. Miscellaneous awards to agricultural articles, and essential 
improvements therein, ten silver medals, 

ConDITIONS. 

Steam Engines.—All engines must be fitted with a steam indi- 
cator, in addition to the ordinary spring balance. 

1. The implements for steam cultivation will be tested by 
dynamometer if possible, and such experiments made as will 
enable the judges to ascertain the relative value in usefulness of 
such implement. 

2. The steam boiler of each engine must be provided with a 
pipe or tube, the thread of which must be equal to the “ half- 
inch gas-pipe thread,” for the purpose of attaching a forcing 
pump; and each boiler will be tested to any pressure the exhi- 
bitor thinks fit; but a pressure not exceeding one-half the “ test’’ 
pressure is the utmost that will be allowed at any time during 
the whole time the steam is up for the judges’ purposes. 

8. Any engine which is entered for competition, or for work- 
ing in the yard of “ machinery in motion,” which, from defect in 
construction, or any other cause, is, in the opinion of the judges 
and consulting engineer, “ unsafe,” shall not be allowed to work 
on the Society’s premises; and, further, the word “ unsafe” shall 
be attached to the engine during the remainder of the exhi- 
bition. 

4. The brick and tile machines will be tested by a dynamo- 
meter where practicable; and machines intended to be worked 
by steam power must be provided with proper riggers, pulleys, 
or drums, for the application of power to the machines. Those 
machines intended to be worked by hand-power must be pro- 
vided with a pulley not less than 4in. wide; and such pulley or 
rigger must not be less in radius than the radius of the crank 
a is sent with the machine, and by which it is usually 
wor! 

5. Every exhibitor of pipe machines will be expected to bring 
a die 2fin. diameter, with the “button” or “triblet” 2in. 
diameter;-and the machine must cut the pipes to the length of 
134in.; also other dies, with triblets, for pipes varying from lin. 
to 4in. —* or for larger pipes if the machine is capable of 


em. 
6. The ploughs to be drawn by horses will be tested by 





dynamometer, care to be taken that the” state of the land, the 
depth aud width of furrow, be as nearly equal as possible in each 
set of experiments. 

7. It is advisable that all heavy mills, fixed engines, and 
similar machines, be fixed on wheels to facilitate removal. 


Directions To EXxuIpitors OF IMPLEMENTS AND SERVANTS IN 
CHARGE. 

All implements and machinery belonging to the classes for 
which prizes are offered must be delivered in the show-yard not 
later than Tuesday, the 7th July; and all roots, seeds, models, 
&c., and all other implements and machinery, must be in the 
yard, and arranged in complete order, before five o'clock on 
Tuesday, the 14th.—N.B.—Exhibitors who may wish to send 
their articles before the days above named are strongly urged to 
do so, as the vast amount of machinery coming tv the show will 
inevitably occasion frequent delay. 

Caution.—By the rules of the Society “ All implements and 
machinery that are not unpacked and properly arranged, and 
with the ‘reference to catalogue’ card affixed to each, by the 
specified times above mentioned, viz., five o’clock in the after- 
noons of Tuesday, July 7th and 14th respectively, will be 
removed from the yard.” The exhibitor’s offices, in their stands, 
must not be above half the width of the implement shed, and 
no oifices to be immediately adjoining the main alley. 

The “admission order” herewith sent must be delivered to 
the gate-keeper by the servant who brings the articles. 

Exhibitors must apply at the hon. director's office, in the 
show-yard, for the “reference to catalogue ” cards, corresponding 
with the Society's catalogue, and these cards must be affixed to 
the respective articles by five o’clock in the evening of Tuesday, 
7th and i4th of July respectively. 

No implement can be removed from the yard until six o’clock 
in the evening of the last day of the show, Tuesday, July 21st. 

By the regulations of the Society all persons admitted into 
the show-yard or other places in the temporary occupation of 
the Society during the meeting shall be subject to the rules, 
orders, and regulations of the council. 

Subscriptions due to the Society will be received by the secre- 
tary at his department adjoining the public entrance tothe 
show-yard. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE council of the Institution of Civil Engineers have just 
awarded the following premiums for original communications sub- 
mitted to the Institution, and read at the ordinary meetings dur- 
ing the Session 1867-68 :— 

1. A Telford medal and’a Telford premium, in books, to George 
Higgin, M. Inst. C.E., for his paper, *‘ Irrigation in Spain, chiefly 
in reference to the construction of the Henares and the Esla Canals 
in that country.” 

2. A Telford medal and a Telford premium, in books, to 
Christer Peter Sandberg, Assoc. Inst. C.E., for his paper ‘‘On 
the Manufacture and Wear of Rails.” 

3. A Telford medal and a Telford premium, in books, to Lieut.- 
Col. Peter Pierce Lyons O'Connell, R.E., Assoc. Inst. C.E., for 
his paper ‘‘ On the Relation of the Fresh-water Floods of Rivers 
to the Areas and Physical Features of their Basins,” 

4, A Telford medal and a Telford premium, in books, to Wil- 
liam Wilson, M. Inst. C.E., for his ‘* Description of the Victoria 
Bridge, on the line of the Victoria Station and Pimlico Railway.” 

5. A Telford medal and a Telford premium, in books, to Charles 
Douglas Fox, M. Inst. C.E., for his paper ‘‘On New Railways at 
Battersea; with the Widening of the Victoria Bridge and 
Approaches to the Victoria Station.” 

6. A Telford medal and a Telford premium, in books, to John 
Wolfe Barry, M. Inst. C.E., for his paper ‘‘On the City Terminus 
Extension of the Charing Cross Railway.” 

*7, A Watt medal to Edwin Clark, M. Inst. C.E., for his paper 
**On Engineering Philosophy; the Durability of Materials.” 

8. A Telford medal to William Jarvis McAlpine, M. Inst. 
C.E., for his paper “‘On the Supporting Power of Piles; and on 
the Pneumatic Process for Sinking Iron Columns, as practised in 
America.” 

9, A Telford premium, in books, to Thomas Login, M. Inst. 
C.E., for his paper ‘*On the Benefits of Irrigation in India; and 
on the proper Construction of Irrigating Canals.’ 

10. A Telford premium, in books, to Allan Wilson,\M. Inst. 
C.E., for his paper ‘‘ On Irrigation in India.” 

1l. A Telford premium, in books, to Wilfrid Airy, Assoc. Inst. 
C.E., for his paper “‘On the Experimental Determination of the 
Strains on the Suspension Ties of a Bowstring Girder.” 

12. The Manby preaium, in books, to Andrew Cassels Howden, 
Assoc. Inst. C.E., for his paper ‘‘On Floods in the Nerbudda 
Valley; with Remarks on Monsoon Floods in India generally.” 








CHEAP Microscores.—Mr. McCullogh, of Birmingham, has re- 
cently done something towards a the use of the micro- 
scope, by producinga very good littleinstrument ata very small price. 
We have carefully examined two of these microscopes; we find the 
definition excellent, and the magnifying power quite sufficient for 
all ordinary purposes, The instrument is open to the same objec- 
tion as all single-lense microscopes of high power, viz., that objects 
must be viewed by transmitted light; but the class of objects best 
examined in this way is, it must be remembered, very large, and 
it is quite certain that no lenses of equal power and excellence of 
quality have, so far as we are aware, ever before been sold for so 
small a price. 

STEAM FIRE-ENGINES FOR SINGAPORE.—The fire-brigade service 
of Singapore will soon be provided with two new steam fire- 
engines which have just been shipped from the works of Messrs. 
Merryweather and Sons, of London, The municipal authorities, 
knowing the inefficiency of manual labour, especially in tropical 
climates, promptly decided to adopt steam fire-engines, in conse- 

uence of their now extended and successful use in most parts of 
the world. The engines in question are of a light class, similar to 
the pattern L’Imperatrice, one of those engines for which the firm 
was awarded the first prize and only gold medal at the Paris Exhi- 
bition last year. They each have a steam cylinder 8in. diameter, 
and direct and double-acting horizontal pump 6jin. diameter, with 
a long stroke of 18in.; their weight is 32 cwt., and they are made 
so as to be drawn by hand or by the small horses of the country. 

ADRIANOPLE RAILWAY.—The last advices from Turkey as to the 
great Vander Elst project are = favourable, but very untrue. 
It is said that Messrs. Rothschild have entered largely into i 
which up to date of the 20th at Constantinople they a 
not. It was also stated that a junction had been made with the 
Bagdad and Bussorah Railway concessionaires, a statement which, 
if true, would not furnish funds, as the latter has yet to seek 
them. So far as appears the Vander Elst party have not been 
able to raise funds of themselves, and they are alleged to have 
quarrelled with their Hungarian friends, who were best able to 
help them. The Turkish Ministers, eager for railways, are getting 
angry at the state of affairs as to these concessions, and unless 
something is really done are likely to take other measures, 
Meanwhile the old e is going on of asking the Government for 
further terms, which, if the Government grant, it knows by ex 
rience the concessionnaires get on no further, but come for higher 
terms. ‘There is every appearance that the connection of the 
Ottoman Government and the railways is over, and we may find the 
Government taking severe measures with the defaulters, old and 


new. 





* Has previously received a Telford medal, 
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RAILWAY MATTERS. 


THERE are now three hundred men at work on the Dubuque and 
Sioux City railroad between Iowa Falls and Fort Dodge. 

SEVERAL Chinamen employed on the Central Pacific Railroad, 
near the Summit Tunnel, have been killed by a rock slide. 

THE Dublin Court of Common Pleas has just decided that 
a railway can demand the delivery of a railway ticket to be 
nipped. 

THE new line from Northwich to Middlewich and Sandbach was 
opened for passenger traffic on Wednesday last, with four trains a 
day each way. 

THE direct communication between England and the Riviera of 
Genoa, vid Marseilles and Nice, was established on the Ist inst. 
Letters from London will now reach San Remo in sixty hours. 

THE Camden and Amboy Railroad Company have ordered a thou- 
sand tons of steel rails from Sheffield, in England, which are now 
in process of delivery. More than a mile of these rails were laid 
near Bordenstown, on this road, about a year ago. These show no 
signs of wear as yet. 

Tue first through trip on the railroad from Sacramento City to 
Reno was made on Thursday, the 23rd ult. The Company say the 
road will reach the crossing of the Humboldt river, 100 miles 
beyond Reno, early in July. Nine thousand workmen are employed 
on this portion of the route. 

THERE was a serious collision on Tuesday night near Wem, in 
Shropshire. A ballast train ran into a luggage train and con- 
siderable destruction of property was the result. One man was 
hurt. The gers by sub t trains had to walk a quarter 
of a mile and were then transferred to another train. 

TuHE citizens of Nevada and California have organised a company 
to build a railroad from a point on the Central Pacific Railroad on 
Humboldt river, Eastern Nevada, to the head of navigation on 
Colorado river, connecting with the line of the Southern Pacific 
Railroad, with a capital stock of 1,500,000 dols. The length of the 
road will be about 250 miles, 

Ar the adjourned meeting of the Metropolitan Railway Company 
yesterday a formal resolution for payment of an additional 
dividend of 1} per cent.—making, with that already paid a total 
distribution at the rate of 7 per cent. per annum for the half-year 
ending December 31 last—was adopted. The chairman stated that 
the Western extension would be opened in September next. 

Ir is understood that the contest between the Erie and New 
York Central, in the persons of Messrs. Drew and Vanderbilt, has 
resulted in the latter gentleman obtaining control of the Erie, The 
large amount of shares held by Mr. Drew are to be sacrificed to his 
opponent, who is to exercise voting power in respect of them at 
the forthcoming election of directors, and a Board will be appointed 
favourable to the views of Mr. Vanderbilt. 

THE liberality of the Treasury towards the Dublin, Wicklow, 
and Wexford Railway Company is referred to in a Dublin journal. 
The Treasury has, it is stated, not only agreed to reduce the 
interest upon the company’s loans from the Government, and 
granted an extension of time for repayment, but has given the 
company the option of paying off principal and interest by a 
moderate fixed annuity, in twenty-six years. 

A SERIOUS accident happened on Saturday morning at the 
Borough-road station to a guard named Ewer. It appears that the 
unfortunate man was standing outside the break-carriage at the 
Borough-road station, his attention having been momentarily 
directed to a band of music in the street, oa before entering his 
van the train started, and his head came in contact with the 
bridge. He was immediately conveyed to the hospital. 

THE engineer, baggage master, and express messenger of an 
express train were badly injured on the 19th ult., by their train 
leaving the track, owing to a misplaced switeh, near Toledo, 
United States. The switch, on examination, was found to have 
been forced open and blocked, and as three men were seen to drive 
away from the place in a light wagon immediately before the affair, 
it is presumed that they did the fiendish work with a view to rob 
the express car. The accident, luckily, was not serious enough for 
their purpose. None of the passenger cars left the track. 

THE proposed purchase of the telegraph lines by the Government 
is regarded with favour in Ireland. It is generally held that the 
result will be to give an impetus to trade, there being great expec- 
tations as to the reduced charge for sending messages to all parts 
of the country and to England. Another part looks on the change 
with satisfaction, considering it to be the acknowledgment of a 
principle and the establishment of a precedent that will lead in 
time to the purchase by Government of Irish railway property, 
which is at present in a declining state, more on account of the 
financial embarrassments of the companies than from any diminu- 
tion of traffic. The traffic returns for the present year as 
compared with the last show a general and considerable 
increase. 

THE accounts from the Mont Cenis Railway continue to be 
favourable. The public seems getting over its groundless fears, 
and the trains fill well. One day last week the two morning trains 
from Susa conveyed eighty-eight passengers. In a very few days 
the goods traffic is toopen. The trains have hitherto kept their 
time admirably. The railway people are sanguine of soon running 
the remaining diligences off the road. This is probable, for, 
although there will doubtless be to the end of time a few old 
ladies frightened at innovations, and setting their faccs resolutely 
against mountain railways, it is incredible that anybody who has 
once gone by the Fell Railway will ever revert to the tedious lum- 
bering diligence under the most mistaken idea that it is a safe 
mode of conveyance. 


THE case of Messrs. Peto, Betts, and Crampton was concluded on 
Monday before Mr. Commissioner Winslow in the Bankruptcy 
Court. Mr. Linklater, on behalf of the London, Chatham, and 
Dover Railway Company, informed the court that both the 
assignees and the bankrupts were now satisfied that £210,000 ori- 
ginally claimed from the railway company was not due, but that, 
on the contrary, £365,000 was due to the company from Peto, Betts, 
and Crampton, and £119,000 from the firm of Peto and Betts. 
With respect to the claim of £6,000,000, the company now felt that 
they might well abandon the further prosecution of their proof— 
not by reason of their inability to sustain it, but because it unfor- 
tunately happened there were not assets sufficient to justify its 
prosecution, 

A CORRESPONDENT of the Times writes :—“ Last Sunday evening 
my wife and mother, who were in the possession of first-class 
return tickets from Shoreditch to Lea Bridge, arrived at the Lea 
Bridge station at 7.40 p.m., with the intention of returning to 
town by the next train. After waiting and being hustled about 
for three hours, they ‘were unceremoniously bundled into a third- 
class carriage in which there was only standing room, the seats 

ing occupied by the roughest of the rough; and these ladies, in 
a with others, were compelled to hear the most horrible 
ny and disgusting filth emitted by loathsome reptiles in 

— form. From dusk till the departure of the last train the 
P aa orm was in eae of a gang of thieves, who plied their 
— without the slightest molestation by the servants of the 
the pea Appeal was in vain. ‘What can I do, ma’am? was 
th a Y protection afforded. My mother was so roughly handled 

~ it will be some time before she recovers. She was robbed of 
bee sae and almost stripped of her clothing. My wife was 
He strangled in her struggle to retain her watch and chain. 
mo diese was torn open from neck to waist, and her ears lacerated 
one — by the grasp made at her earings. I expected their 
bruised y nine at the latest. At midnight they arrived, faint, 
j ores I ws bleeding, robbed, and with valuable clothing wholly 
oan - An official states that similar scenes have occurred 
past.” unday evening during the summer season for many years 








NOTES AND MEMORANDA. 


Monsieur Bontieny made a platinum crucible nearly red hot, 
eae in some anhydrous sulphuric acid, and afterwards an equal 
ulk of water. The rapid evaporation of the acid caused the water 
to freeze solid. Faraday put in solid carbonic acid and ether, and 
afterwards poured in mercury, which was quickly frozen in the 
nearly red-hot crucible. 


THE Carron Ironworks in Scotland were established in 1759, by 
Dr. Roebuck, who employed James Watt to erect a large steam 
engine, which was merely used to pump back into a reservoir the 
water that had passed over the water wheels, and so enable it to 
be used again and again to drive the machinery, instead of apply- 
ing the engine direct for that purpose. 

PROFESSOR FRANCESCHI has published seme further researches 
on the curious properties of satonine, the vegetable base of 
Artemisia Santonica. This substance, which is.itself white, when 
taken internally causes objects to appear as if tinged with yellow. 
The professor thinks that the phenomenon is attributable to the 
satonine imparting a yellow tint to the humours of the eye, having 
itself undergone a chemical colouring process through contact with 
the serum of the blood. 


THE disagreeable smell peculiar to india-rubber may be got rid 
of by means of charcoal, and better still, lamp black, which, as is 
well known, has the property of absorbing gaseous substances. 
The articles to be disinfected are put into a close vessel, covered 
over with charcoal dust, and then exposed for a few hours toa 
temperature of from 60 to 70 deg. Centrigrade, by means of a water 
bath. When the articles are taken out, the charcoal dust is brushed 
off, and it will then be found that they have lost every trace of 
bad smell, 

AN enterprising English company, after overcoming almost in- 
surmountable difficulties, have established two extensive ironworks 
at Zimapan, in Mexico. In these works steady employment is 
given to between 500 and 600 native labourers, and over 600 tons 
of iron are annually manufactured into bars or other varieties of 
merchantable iron, and sent to the city of Mexico over a difficult 
mountain road, built and kept in condition by this same company, 
at their own expense, the Government never contributing in labour 
or money to its construction. 


Tue following experiments have been made to test the tenacity 
of metals and alloys, with the annexed results. The tension was 
obtained by the use of a winch, and measured by a spring 
balance. The wires used were double, gauge No. 23: The breaking 
strain for double wire:—Tin was under 7 lb.; lead, under 7 Ib.; 
gold, about 25 lb.; copper, about 30 lb.; silver, about 50 Ib.; 
platinum, about 50 Ib.; iron, about 90 1b.; tin-lead alloy, under 
7 1b.; tin-copper alloy (12 per cent. copper) about 7 lb.; copper- 
tin alloy (12 per cent. tin) about 90 lb.; gold-copper alloy, 75 lb.; 
silver-platinum alloy, 80 lb.; steel, above 200 lb. 


THE following is a method of giving cast iron the me of 
bronze without coating it with any metal or alloy. The article to 
be so treated is first cleaned with great care, and then coated with 
a uniform film of some vegetable oil ; this done, it is exposed in a 
furnace to the action of a high temperature, which, however, must 
not be strong enough to carbonise the oil. In this way the cast 
iron absorbs oxygen at the moment the oil is decomposed, and 
there is formed at the surface a thin coat of brown oxide, which 
adheres very strongly to the metal, and will admit of a high polish, 
giving it quite the appearanee of the finest bronze, 

Proressor Boteer, inquiring into the cause of the action of 
distilled water on lead, has found it to be due to the presence of 
carbonate of ammonia, and not, as is usually ascribed, to the air 
dissolved in the water. After having been boiled for a time, dis- 
tilled water will not attack the lead until after a considerable ex- 
posure, when a reabsorption of ammonia and carbonic acid from 
the air, where they are always present, may be supposed to have 
taken place. Botger has further found that the alloying of the 
lead with a small amount of tin protects the former from being 
acted upon, and this fact suggests the advantage of purposely in- 
troducing a little tin into the metal from which lead piping is to 
be manufactured, 


Proressor Roscor, of Manchester, exhibits the different 
degrees in which red and blue media transmit the chemical rays 
in the following manner:—He fills a thin glass bulb with a mix- 
ture of hydrogen and chlorine gases produced by the decomposi- 
tion of hydrochloric acid by means of the voltaic current, and, the 
room being darkened, places this bulb in a lantern having one side 
of red and another of blue glass. A flash of light, rich in 
chemical rays, is produced in front of the lantern by igniting a 
mixture of nitric oxide and bisulphide of carbon, If this light is 
received only upon the red glass, the bulb being covered, no effect 
is produced upon the bulb within, the giass absorbing the chemical 
rays, but if the red side is covered, allowing the blue glass to 
transmit the rays, there is a sudden union of the gases in the bulb 
and an explosion is the result. 

A PATENT has been taken out by Mr. W. Baker, of Tipton, 
Stafford, for the manufacture of iron. ‘His description states that, 
in conducting the puddling process according to this invention, 
the cast iron to be puddled is introduced into the bed of the furnace 
without any admixture of hammer slag or flux, but the hammer 
slag, or other flux, is put into the part of the furnace situated be- 
yond the flue ridge, where it becomes melted simultaneously, or 
nearly so, with the iron in the bed of the furnace, but is separated 
from the said iron. The puddler stirs the iron with his rabble or 
puddling tool, until the evolution of gas from the melted iron has 
ceased, or nearly so, when the melted hammer slag or flux is 
admitted into the bed of the furnace. The melted iron and melted 
hammer slag or flux are then mixed or worked together, and the 
puddling is completed in the ordinary way. 


THE silk manufacture of France originated in the luxury of the 
Court of Francis I. In addition to that grown in France, the im- 

rts of raw silk were, in 1792, 136,000 lb. The manufacture had 
increased so much that the quantity imported in 1851 had increased 
to 2,291,500 Ib., or about seventeen fold. Lyons has on several 
occasions been the scene of trade outbreaks, in consequence of at- 
tempts to introduce machinery or to alter the rate of wages. The 
cost of carrying coal will always operate in favour of manual 
labour. Great Britain offers a large and increasing market. She 
used to import raw silk and manufacture it in England, but the 
importation of raw silk has decreased, and silk manufacturing has 
lessened. The imports of raw silk have lessened to one half, of 
silks from India to one fourth, while the imports of silks from 
Europe has increased nearly ten-fold, and that of ribbons has 
doubled. The Lyonese silk weavers compriseabout 120,000, out of 
a population of 300,000. 


Tue light emitted by a magnesium wire one-thousandth of an 
inch in diameter is equal to that of seventy-four stearine candles 
of five to the pound; three feet of it are burned per minute, or a 
quarter of an ounce per hour, the cost of which, at the present 

rice, would be about 2s. 6d. Seventy-four stearine candles would 
owever, in the same time consume 2 1b. of stearine, which would, 
cost 2s.; 40°4 cubic feet of twelve candles coal gas would be 
required to produce the same effect, and would cost about 2}d. 
The dearness of magnesium arises from the dearness of sodium 
required in obtaining it. Magnesium gives off 265 times less heat 
than gas. Gas and candles vitiate the air by the production of 
watery vapour and carbonic acid; magnesium is free from this 
objection, but it has an inconvenience of its own; a large quantity 
of calcined magnesia is thrown off as a fine powder, which soon 
renders the atmosphere of a room intolerable. This is also 
objectionable in photography, though used for very short periods. 
At best magnesium can be only an imperfect substitute for sun- 
light, its light has been found to be only the s¢sth of that of 
the sun on a bright November day, but at the same time its 
chemical effect was ascertained to be the 4th of that of the sun, 
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MISCELLANEA. 

WILD paroquets are found in several of the London squares. 

THE new steamboat pier at Westminster is almost ready for 
use. 
A ONE-HORSE power paper steamboat is being built at Ballston, 
New York. 

A QUICKSILVER mine has been discovered near Redwood, San 
Mateo county, Calcutta, U.S. 

Nive-TENTHS of the most admired pictures in the Royal 
Academy Exhibition are sold. 

Tue contractors for the new portion of the Thames Embank- 
ment are already very busy on the spot. 

Tue statue of Luther at Worms is from the chisel of the cele- 
brated Rietschel, who died before the work was completed. 

THE changes contemplated in infantry uniform, although not 
yet officialy sanctioned, may be expected shortly to take efiect. 

THE 1700 workmen of the Troy Ironworks are on strike, and 
serving as navvies on a neighbouring railroad, hoping to force the 
millowners to terms. 

Coat has been struck in Minonk, Woodford county, Ill, at a 
distance of 314ft. below the surface of the earth. The vein is 4ft. 
thick, and the coal of a superior quality. 

THE provisions of the eee | Extension Act are being gradually 
applied to the tinplate establishments of the kingdom, and so far 
no serious difficulty has arisen in ing the same. 

WE understand that arrangements are now in progress to start 
the Shotley Bridge Ironworks in manufacturing iron on the ‘‘ Rad- 
cliffe ” process, as patented by Mr. Radeliffe, of the Consett Iron- 
works, 

In the opinion of the meeting of tinplate workers, the present 
unremunerative condition of the tinplate trade requires a reduction 
of make, to continue until such time as prices become more satis- 
factory. 

Dr. CLERMONT, of Lyons, has recently published some researches 
of his on the ferro-arsenicaPwaters of Vals, from which it appears 
that they may be useful in the case of weak stomachs that cannot 
bear a strong dose of arsenic. 

An explosion of gas in one of the smelting furnaces of the 
Swedes Iron Company, at Iron Ridge, Dodge county, Wis., 
caused the total destruction of the works by fire on Thursday night, 
18th ult. The loss was 70,000 dols. 

THE bridge across the Dee at Kirkeudbright was thrown open to 
public traffic on Tuesday. This work was undertaken and com- 
pleted chiefly by the munificence of Mr. Murray Stewart, of 
Broughton, and Mr, M’Lellan, of St. Mark's. 

Messrs. SAMUELSON’s Steel Works are nearly ready to be put in 
operation at Middlesborough, and we understand that several of the 
patentees of Cleveland steel are arranging furnaces and apparatus 
for the manufacture of steel on a large scale. 

TuE ricketty old Temple pier is removed lower down the river 
to make way for the new structure, but a great deal of preparatory 
dredging will be required before the new pier can float, as there 
is not a foot of water here close to the river wall at low water. 

Ac-orDING to what might be entitled Baron Haussmann’s 
Apology, he has constructed during his reign of fifteen years 
eighty-five miles of streets in Paris, eighty of which are shaded 
by 95,577 trees. Paris and the environs now cover 19,505 English 
acres, 

Since the sewage below Hammersmith has been diverted from 
the Thames fish have worked down again even to Chelsea, where 
there would be good angling were it not for the wholesale destruc- 
tion going on by fishermen with nets, who are constantly dredging 
the river from Hammersmith to Richmond. 


In St. Petersburg itself, and for a distance of nearly forty 
miles round, immense numbers of trees have been destroyed by the 
rigour of the last winter. Many oaks, ash, and walnuts suffered 
greatly, and the maple trees seem to have been almost utterly 
destroyed. 

Tux little life-boat built at Chicago for the purpose of crossing 
the ocean, while on a trial trip, capsized in the Lake, and Captain 
Garrett and Harry Chisholm,,a reporter for the Chicago Times, 
were drowned. The boat was smaller than any that ever crossed 
the Atlantic. 

Tue House of Commons orders the removal of the unsightly 
statue of Sir Robert Peel from Palace-yard, and the notorious 
effigy of the Duke of Wellington, opposite Apsley House, is 
threatened, as well as a few other of the sbeustaabie subscription 
statues which disfigure London. 

THE imports of Australian gold into the United Kingdom during 
the ten years ending 1867 inclusive were valued as follows:—1858, 
£9,064,763; 1859, £8,624,566; 1860, £6,719,000; 1861, £6,331,225; 
1862, £6,704,753; 1863, £5,995,368; 1864, £2,656,971; 1865, 
£5,051,170; 1866, 26,839,674; and 1867, £5,801,207. 

Amonc the Assyrian tablets at the British Museum have been 
discovered records of earthquakes. These are not supposed to 
have been recorded for any scientific purposes, but as annals of 
omen and augury, each earthquake recited being accompanied by 
anenumeration of the events supposed to have occurred in conse- 
quence. 

In consequence of his Royal Highness the Duke of Edinburgh 
having expressed his regret that his numerous engagements will 
not admit of his opening the works at the Abbey Mills Pumping 
Station, the public opening of the works and an invitation to the 
members of the Houses of Parliament will not be further pro- 
ceeded with. 

From the report of the Commissioners of Public Works on the 
harbours of Ireland, it appears that the debt of £20,656 due by 
Galway Harbour to the Government has been compounded for 
£10,000, to be paid to the Commissioners as an annuity of £410 a 
year, including principal and interest, for fifty years. In like 
manner, the debt of Limerick Harbour, £230,000, is to be “ assumed 
to be £65,000,” to be repaid by an annuity. 

A new method of cutting, or rather dividing, glass has been 
recently invented in France, and is practised in the large esta- 
blishment of the Glass Company of Balcarat. A jet of highly 
heated air is directed from a tube on the vase or other object to 
be cut, which, while made to revolve on its axis, is brought close 
to the nozzle of the tube. The object being then cooled sud- 
denly the glass divides at the place operated on with extreme 
accuracy. 

Messrs. RANDOLPH, ELDER, AND Co. have just launched from 
their shipbuilding yard, at Fairfield, Glasgow, the City of Rio de 
Janeiro, an iron steamship of 1420 tons, 300-horse power :— Length 
between perpendiculars, 265ft.; breadth, 33ft.; and depth, 27ft. 
Sin. to spar deck. The City of Rio de Janeiro has been built to 
the order of Messrs. Peter Tait and Company, of London, and is 
intended for the London, Belgian, Brazil, and River Plate Steam- 
ship Company. Her engines, which are being sypplied by the 
same firm, are their well-known, direct-acting, compound engines, 
fitted with surface condensers. 

THERE is no absence of coal in the great West, out of which new 
States are being coined. In the Laramie plains the coal beds are 
from 5ft. to 11ft. in thickness, and occupy a basis of about 5000 
square miles. In Colorado, along the eastern base of the moun- 
tains, north of the Arkansas river, beds of solid lignite extend 
over many thousand miles of territory. They are the remains of 
extinct forests, and show that oaks, hickories, lindens, maples, 
buttonwoods, buckthorns, poplars, and magnolias, have flourished 
there. The beds are younger than the anthracite beds of Pennsyl- 
vania, belonging to the geological period immediately preceding 
the present. There is no other fuel of any kind, either under or 
above the surface, in the region where these beds are found, 
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COAST DEFENCES AND THE APPLICATION OF 
IRON TO FORTIFICATION. 
By Colonel JERvots, R.E., C.B., &c. &c. 
(Concluded from p. 475.) 


It will be found in many cases that for sea batteries a casemated 
construction is on the whole not only more efficient, but more 


substituting iron for granite in the space immediately above the 
guns, the arches of the casemates have been constructed so as to 
make the whole roof afford support to that part of the masonry 
above the shields and piers, (See Figs, 6 and 7). 





economical than a fort with an earthen parapet, su ing the 

same number of guns to be provided for in each case. The 

for this are, that whilst in an open earthen battery the barracks, 
ines, and other accessories have to be provided for separately, 

and the defensive enclosure must be of large area—and in addition 

to the battery—in a casemated work the battery, barracks, 


zines, &c., are provided under the same roof, and the items 
enclosure, which is comparatively small in extent, is formed by 
the casemated structure itself, 


YO 





Fic. 1—CHERBOURG EMBRASURE CASEMATE. 


,. Before describing any particular type of modern construction, 

it may be interesting to notice briefly some of the different forms 

of casemate embrasure and exterior walls that were adopted in sea 

— prior to the introduction of iron in the casemated 
tteries, 





Fic 2.—A Type OF EMBRASURE PREVIOUS TO INTRODUCTION OF 
IRON. 


Here are sketches of embrasures in some of the forts at Cher- 
bourg. One is 8ft. 6in., another 8ft. 3in., and another 7ft. 6in. 
wide. At Sebastopol the embrasures in the casemated forts were 
6ft. 6in. wide at the mouth. At Old Blockhouse Fort, Ports- 
mouth, the embrasures are 10ft. wide. These, in addition to the 
objections due to their wide and funnel-shaped embrasures, are 
weak, owing to their being constructed of masonry alone. 








Fic. 3.—A TYPE OF a PREVIOUS TO INTRODUCTION OF 
RON, 


The increase in the power of artillery, however, required a 
stronger construction than any of the foregoing, and the necessity 
of employing iron was recognised and put in practice. 

The Americans, in their recent casemated forts (which are of 
two, three, and four tiers in height, with the front walls of 
granite), introduced pieces of iron 8in. thick on either side of the 
throats of the embrasures.(see Fig. 4).. These, however, 
being small and altogether dependent on the masonry, which at 
this part of the work is only 5ft. thick, cannot be expected to add 
much to the amount of protection afforded by the casemate to the 
gun and its detachment, when subjected to the fire of powerful 


rifled guns. 





Fic. 4.—AMERICAN EMBRASURE DurtNnG First INTRODUCTION OF 
Tron. 


The Russians have lately strengthened with iron some of the 
embrasures of their casemated forts at Cronstadt (see Fig. 5). 

The designs prepared in 1861 for the casemates in the English 
sea defences provided for greatly increasing the dimen- 
sions and strength of the mass of the masonry of the work, and 
for entirely omitting the masonry round the embrasures, where, 
owing to the necessity of having sufficient space for the working 
of the guns, it was weak. Openings were thus left for iron shields, 
and the construction was arranged so that the iron—which was 
not provided for in the original estimates for the works—might be 
inserted in the openings at any time when funds could be made 
available for the purpose. Independently, moreover, of the 
necessity of deferring the provision of iron shields until funds 
were available for them, it was desirable to do so pending the 
settlement of artillery questions by which the amount of strength 
necessary to be given to the shields could be positively defined, 
and the dimensions and precise position of the embrasures in the 
shields could be decided in accordance with the various kinds of 


“hela increasing the thickness of the exposed masonry, and 
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Fic. 7. 


Fig. 7 shows a work of this description for one tier of case- 
mates. The model here shows a work of granite with iron shields 
for two tiers of casemates. , 

These types of work are the most approved for granite case- 
mated batteries combined with iron at the embrasures, and repre- 
sent the degree in which, with an interval of 24ft. between the 
guns, the two materials (granite and iron) may be employed. 








PLAN 


Fic. 8. 


The introduction of more iron necessitates a reduction in the 
amount of ite, and the masonry thus becomes so weak that if 
the interval between the guns is to be kept at a minimum it may 
be better to incur the expense of making the whole exterior wall of 
iron, and to adopt a different system of construction, such as is 
developed on a considerable scale in the forts shown in Figs. 12 
and 13. 

I will now refer briefly to several proposals which have been 
made from time to time for the application of iron to fortification. 
There will not be time to enter —r into this matter. I 
may, however, be able to convey a general idea of the present 
position of the ti 

The subject divides itself under two heads :— 

1, The construction of shields for insertion at the embrasures of 
casemated forts in which the Moncrieff carriage cannot be used. 

2. The construction of the outer walls of forts, whether when 
made wholly of iron, or of masonry, or other material, and iron 
combined. f 

First, as regards shields for embrasures. One of the first ideas 
of the application of iron to forts is shown in Fig. 8 It 
consists in plating the sides of a masonry embrasure constructed 
on the old principle. Independently of its not affording much 

wer of resistance, this form is open to the objection that, being 
| tate shaped, it is calculated to deflect shot, and especially grape 
and canister, into the embrasure. 

Attention was then directed to obtaining a rectangular iron 
shield with a port in it, to occupy the otherwise weak part of the 
embrasure. 

Obviously, if solid plates of the full size of the shield could be 
made, and could be obtained at reasonable cost, all difficulty of 
joints, bolts, &c., would be avoided, but the normal dimensions for 
shields generally, viz., 12ft. wide by 8ft. high, are greater than 
those in which any plate of even moderate thickness has yet been 
manufactured. ‘ 

I believe Messrs. Brown, of Sheffield, acting on a i of 
Lieutenant English, R.E., are about trying to obtain solid plates 








of these dimensions, but as yet we do not know whether this can 
be done, or, if successful, what the cost would be. 

As shields of the dimensions referred to could not be obtained in 
one piece various proposals have been made for constructing them 
with several pieces of iron, by using bars, plates, planks, rails, &c, 

When the application of iron to forts and batteries was taken up 
some years ago the object sought was an inexpensive mode of 
applying it, so as to avoid what was then considered to be the 
great cost of armour plates. 

The first proposal was to use bars, tongued and grooved, and 
held together by bolts passing through them, or by vertical pieces 
behind, attached to dovetails on some of the bars. (See Fig. 9.) 
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Fic. 9. 


It was found, however, that the numerous joints and the diffi- 
culty of keeping the bars together were against their adoption, 
unless they were applied in a manner which failed to effect the 
object for which shields composed of bars were first proposed, viz., 
economy. 

The Reston, however, persevered in the bar system, and in 
one of their most recent constructions I understand they ay eon 
horizontal bars 12in. thick and 12in. deep, backed by vertical 
of like dimensions, and covered in the outside surface with two 
layers of thin plates. 

The result is a shield costing about £3000 per gun. 

The first shield they had made on the bar principle was 12in, 
thick, and cost about £2200 per gun. 

It is not so strong as shields of the same thickness which cost 
this country less than £1000 a piece, and are known as the 
“ Gibraltar ” shield. 











Fic. 10.—GIBRALTAR SHIELD. 


This shield was made on an emergency, and did not pretend to 
be a perfect one. It is 12ft. wide by 8ft. high, is composed of 
layers of plates supported by horizontal girders and vertical struts, 
and may be strengthened to any extent by simply adding extra 
plates to it. One that was tried was struck by ten rounds from 
our 9-in., 10-in., and the 15-in, American gun, with charges repre- 
senting a range of 400 yards, and all these shots failed to get 
through. 

I may mention, in passing, that the battery of the Hercules, at 
present our strongest ironclad, can be pierced by the 9-in. gun at 
1400 yards. 

Several different kinds of shields have been pro besides 
those I have referred to. Shields proposed by Captain (now 
Lieutenant-Colonel) Inglis, which consisted of ‘‘ planks” or narrow 
~~ of iron crossing one another, gave very good results with 

lunt-headed ——- but the numerous joints and the rows of 
bolt-holes in the centres of the planks render it undesirable to use 
planks for outer armour. 





Fic. 11.—GIBRALTAR SHIELD. 


Another shield proposed by Lieutenant-Colonel Inglis consists 
of layers of plates in a curved form, as shown in this model. __ 

Here are various other forms of shields, the designs of which 
were to show that in proportion as iron is used in large 
masses the cost of the shield is increased. 

A shield has been proposed by Messrs, Cammell and Company, 
of Sheffield, with a view of getting rid of bolts. This is accom- 
plished by fixing together two layers of thick plates by means of 
dovetail projections, or one layer fitting into corresponding grooves 
in the other. This shield cannot, however, be strengthened if 
desired at any time after it has been completed. z 

The Millwall shield consists of armour plates of any required 
thickness placed on a backing of large bridge rails or “‘ hollow 
stringers,” which are rivetted to an inner thin plate, and the whole 


~ Nore.—Diagrams of the several shields referred to were shown during the 
lecture. 
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ii together with through bolts, and may be strengthened 
soon A girders. The intervals between the ad rails in the 
experimental shield on this principle, now at Shoeburyness, are 
filled with wood. : d 
A shield, designed for forts by Mr. Chalmers, consisted of 4-in, 
armour plates resting on thin plates on edge, Sin. os with 2-in. 
lates behind, further supported by 6in. of teak, wit horizontal 
fron stringers, and having an inner skin of 1-in. plate. This was 
tried at Shoeburyness and stood a good battering; but the embra- 
sure in this shield only allowed 36 deg. lateral range to the gun 
behind it. And in all cases of deep shields, where wood backing 
is introduced, the splay of ie port, which should be about 70 deg., 
considerably reduces the resistance of a large surface of the shield. 





Two shields of laminated iron, i.¢., a number of thin plates 
rivetted together, were tried by the Ironplate Committee some 


Fic. 


years ago at Shoeburyness, but failed. Thin plates placed together 
offer only a succession of low resisting powers. The case is, how- 
ever, very different with layers of thick armour, crossing each 
other so as to break joint effectually. These give very guvod 
resistances. There has been much misconception on this 
point. A law was supposed to exist that the resistance 
of several plates together was only equal to the sum of the 
squares of their thicknesses, i.¢., the resistance of two 5in. plates 
would on this assumption be 50, whilst that of one 10in. plate 
would be 100. 

The fact, however, is not so. 

Experiments have shown that the resistances to penetration of 
thick solid plates of iron are not so much greater than those of an 
equal thickness made up of several layers of comparatively thick 
plates. For instance, the proportions between the resistances of 


perfectly successful, but it is doubtful whether 15in. plates can be 
properly ted and attached to such supports. e are much 
indebted to Major Palliser for the poets» consideration he has | 
given to the question of the construction of bolts. Experiments 
lately carried on by Lieut.-Colonel Inglis, with the assistance of 
Messrs. Brown and Co,, at Sheffield, have also thrown much addi- 
tional light upon this subject. 

Again, a single shell breaking into two pieces (as it did 
yesterday at Shoeburyness) a solid 15in. plate—the quality of | 
which was excellent—would be much more effective by exposing | 
the interior of a casemate than such a shell passing through three 
layers (as one did on Wednesday) when its fragments merely fell | 
within the armour, and were found between it and the pier, 
which was not in the least injured by them. | 

I will now make a few remarks with reference to the outer walls 
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12.—SECTION OF DESIGN FOR ONE OF THE SPITHEAD FORTS. 


of forts, whether when made wholly of iron, or of masonry and 
iron combined. 
We have a specimen of each now under trial at Shoeburyness. 


One, which represents a section of a design for the Plymouth 


and that, on account of the possibility of wood bei 


The armour consists of various combinations, with a view of try- 


ing whether solid armour or cellular armour is ——_ and, if 
the latter, what kind of cellular arrangement is best. T 
strengthened by large iron beams fixed strongly to other iron beams 


The port is 


built into the work. R 
The system I refer to, in which the walls are cased in iron and 


plated, should not be confounded with stone walls uncased, and 
only plated on the front. 
use. This was shown by experiments in America; but when the 


In the latter case the plates are of little 


masonry is confined, and cannot get away on the armour being 
struck, it adds greatly to the resistance. Personally, I now incline 
to the opinlon that a backed wall is preferable to an unbacked one, 
deteriorated 
when the work is required to resist attack, inexpensive masonry or 
concrete enclosed in iron is preferable, Experiment has, moreover, 





shown that the more rigid backing affords greater resistance. And 
though, in the application of this method, unforeseen difficulties 
might arise from chemical action setting in between the iron and 
concrete, or from the necessarily small intervals between the 


Breakwater Fort, has the front wall separate from the front piers, | eo ae their connection imperfect—yet it is not impro- 


by which the roof is carried. 
work are plated.* 


In the other the front piers of the | bable t 
| 


at these difficulties may be overcome. If so, this system 
might be economically employed for reducing the thickness of 


In the first two-thirds of the iron wall is composed of 15in. of | armour in cases where continuous iron cover of great extent is re- 


iron in four thicknesses. 
uprights, which are fixed into a plate at the bottom, and on top 
rest against the arches of the work, to which they are attached by 


iron in three plates, each 5in. thick; about one-third of 20in. of | quired. 


The iron wall rests against iron | 


Another advantage attaching to this system would be that any 
work so constructed might be completed with the exception of the 
armour (the most expensive part of the work). This might be 


a plate running round the work, which is oval. The advantage of | added at any future time and at moderately short — > pro- 


this kind of structure is that it can easily be added to by applying | vision being made in the erection of the backing for the 


lt holes 


an extra plate, and the plates breaking joint, form in this respect | necessary for the attachment of the armour plate, 


° 


| 








7in. of iron when disposed in one, two, or three layers, are as 61: 
57: 52: respectively. 
In another experiment two 5in. plates gave a resistance equal to 
a solid 10in. plate. While yesterday, at Shoeburyness, a 12in. 
Palliser shell penetrated the solid 15in, plate 123in., and broke 
the plate in two, the same shell just penetrated three thick- 
nesses of Sin. plates. The Rodman gun, with a charge equal 
to 100 lb. of American powder, merely makes an indentation a few 
inches deep both in the solid plate and in the three layers. The 
result of the firing, by the way, effectually shows the vastly 
superior powers of our rifled guns over those of the American gun. 
he slight superiority of the solid 15in. plate over the three 
layers of bin. is not compensated for by the difficulties of construc- 
tion which the use of 15in. plates would create. In the three 
layers the weakness caused by joints can be nearly uniformly dis- 
tributed over the surface, whereas there are lines of greater w 


— —= 
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————————— 


) a good constructional arrangement. The ports in it are also formed 
easily by merely cutting pieces out of the plates. _ , 

Whilst the experiments now being carried on are incomplete, it 
would be premature were I to state any decided opinion as to the 
best form of shield and the best form of iron wall for forts. I 
may, however, say, as regards the ironwork of the Plymouth 
Breakwater Fort, that the late experiments show that, subject to 
certain modifications which can easily be made, and which had 
already received consideration, it would have—even if it has not, 
for all practical purposes, now--a power of resistance sufficient to 
defy any possible naval attack. } 

In the other specimen, which is just about to undergo trial, but 
which does not represent any particular fort, the piers of the work 
are of brickwork in cement cased with thin iron; the wall between 
the piers is of Portland cement concrete, also cased with iron, and 
strengthened by iron cellular compartments, 





ness at the joints of the l5in. plates. The method of ting 
three layers, and of attaching them to the supports by bolts, is 





* See THE ENGINEER of June 26th, page 465, 


| Having now referred to several different kinds of structures 
| applicable for coast batteries, I will advert porn ae pe bearing 
on the degree of strength required for the outer s of forts. 
| In experiments at Shoeburyness the fort is treated as a helpless 
object, whereas the fact is that he is able to inflict far greater 
damage upon his assailant than the latter can inflict upon him; 
whilst he will hit the assailant nearly every time, the chances of 
the assailant hitting him more than once on the same spot are 
small. Further, one shot may send a ship to the bottom, whilst 
the fire from the ship during action is more or less inaccurate. 
There is no instance that I know of of a fort ever having been 
breached by a ship in a naval action. my 
In all the cases in which forts were breached during the late civil 
war in America the attack was by batteries on land, from which 
fire can be directed leisurely, and with a precision that is unattain- 
able in a naval attack. In the cases of Fort Sumter, Charleston— 
| Fort Morgan, Mobile—Fort Pulaski, Savannah—which are sometimes 
' cited as instances of successful attack on masonry forts, the 
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which were successful were all from land batteries, and the forts 
were only thin brick structures. 

Fort Sumter, at Charleston, was in great part only 5ft. thick, 
and nowhere more than 1ift. thick; the most powerful guns in it 
were two 7-in. pieces, but it beat off a fleet consisting of eight 
turreted ships (monitors) and one broadside ironclad of sixteen 
guns, armed with 15-in. aul 1l-in. American guns. One vessel, 
the Keokuk, sunk after the action, owing to the effects of the fire 
from the fort. 

Many say that granite casemates with iron embrasures will not 
stand naval attack; but the experience of men like General Ripley, 
who commanded in the defence of Charleston against the attack of 
the Federal ironclads, and with whom I have had the advantage 
of conferring on the subject, and the recent examples from the 
American Civil War, considered in connection with our own ex- 
periments, donot, in my judgment, so far as our present informa- 
tion goes, bear out this view. Our granite casemates with iron 
shields at the embrasures are certainly as capable of resisting the 
guns of the present day as Fort Sumter was the American 15-in. 
and ll-in. guns of 1863, 

_Gen. Barnard, one of the ablest officers of the American engineers, 
discussing this question in 1864, writes thus :—‘‘ I readily admit that 
some very ugly scars may be made upon the surface of our handsome 
granite walls, but am yet of the opinion that, so long as the 
embrasure and its surroundings are made secure by iron, nothing 
an ironclad can do, armed with the most formidable guns ever yet 
known to have been put afloat, will seriously impair the offensive 
powers of the fort, in the limited time the fleet can maintain the 
contest. In this aspect of the case I do not yet anticipate any 
extensive substitution of iron for masonry, nor much further use 
of iron for the protection of masonry than may be necessary to 
give perfect security to the embrasures. Behind masonry walls, 
having embrasures thus secured, and under masonry casemates, 
we can use guns of the most formidable power, such as the 200 
and 300-pounder rifled, and the 10in. and 13in. smooth-bore, and 
the importance of the casemate (better made of masonry than any 
other material) for the protection of gun and gunners, has been 
amply demonstrated by events of this war.” 

Bearing in mind these views, there are many cases in which 
granite forts with iron shields at the embrasures will, if powerfully 
armed, afford the required protection. Where, however, a work 
is entirely isolated, and from its position specially liable to a con- 
centrated fire, or where the foundations being in deep water are 
very limited in extent, it is no doubt desirable that the cover in 
front of the guns should be wholly iron-plated, as, for instance, 
in the case of the Spithead forts. 

But whatever material is used in the construction of a fort, and 


the power of forts and batteries is as much one of the power of the 
gun—and, I must add, of the submarine mine protected by the 
gun—as of the power of resistance of the structure by which the 
gun is covered. 

Now, I do not think the trials to which the Plymouth break- 
water target has just been subjected at all represent these circum- 
stances. In these the power of the guns in the fort was not 
considered, and the science of submarine mining was ignored. 

It is often said, ‘‘ What is the use of your forts; when they are 
built an enemy won't go near them?” Probably not. The object 
of fortifying certain places is to prevent an enemy going near them. 
The observation, however, is a strange commentary on the state- 
ment that you will go up within 200 yards of a fort, and smash it. 

Every advance that can take place in the power of the gun will 
enable it to pierce ships, and so to protect torpedoes at a greater 
distance, and is more in favour of the fort than of the ship. 

It was not easy to get through the Plymouth target with the 
most powerful gun at its weakest part at 200 yards. 

On the other hand, as I before stated, the Hercules battery could 
be silenced with 9in. guns at 1400 yards, and ata much greater dis- 
tance with other guns. 

These are reasons which I maintain affect the question of the de- 
gree of strength required for the outer walls of forts. Whilst, 
however, thus stating an individual opinion, the views of the 
majority appear to be in the direction of absolute invulnerability at 
any price. If money is no object difficulty vanishes. It will be 
satisfactory that there is no difficulty in making the Plymouth 
Fort, or any other iron fort, of any strength that is desired. 

Meanwhile, I beg permission to say that having visited most of 
the works of fortification in America, and having seen several on 
the Continent—being, moreover, aware of what is being done by 
other nations, I unhesitatingly assert that the forts produced by 
our engineers are at least equal if they be not superior to those of 
any other nation, and that, armed with the powerful guns that 
are produced by the sister corps—the Royal Artillery—they will 
give a good account of any enemy by which they may be 
attacked. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





FLYING MACHINES, 

Srr,—There exist many theories as to the amount of power 
required in order to sustain a body of a certain weight in the air, 
and many elaborate treatises have been written on this subject, but 
yet this power can be as easily ascertained as the power required 
in order to bring a ship floating free in a river to a standstill. 
These two cases are quite analogous; in the first case we must 
produce, by the movement of wings or serews or inclined planes (of 
the propellers of the flying hine), a p against the air as 
much as its gravity; and, in the second case, we must produce by 
the movement of paddles or screws, &c., a pressure against the 
water exactly as much as the resistance of the ship ts to. 








the more or less perfect action of the propellers, C will never be 
equal 1, but always more than 1, perhaps 1°5, or 2 or 3, according to 
the more or less correct construction of the propellers. Using 
inclined planes instead of wings, perhaps less loss will be incurred, 
but, nevertheless, C can also here not be = 1, but will always be 
greater. Supposing we have a plane of 100 square feet inclined at 
1:10, and moved horizontally, in order to drive the air downward 
at a speed of 21ft. a second it must be moved horizontally at a 
speed 210ft. a second, the resistance, in horizontal direction, will 
be ten times less than before, but as the speed is ten times more, 
9 
the result in the end, the horse-power = C x = 0 38, will 
7 
be quite the same. I repeat it here, and lay particular stress 
on it, whatever propellers we use, be it wings or screws, or inclined 
planes, in whatever direction we move them, horizontally or 
vertically, from a theoretical point of view, all propellers, in order 
to be of equal sustaining power, at equal canal of horse- 
power, must move downward equal volume of air at equal speed; 
this applied to the case above shows that whatever sort of pro- 
pellers we use in order to get a sustaining power of 100 1b. by the 
expenditure of 3°8-horse power, they always must cause to descend 
vertically a volume of air, the sectional area of which is 100 square 
feet, at a speed of 21ft. a second; by no propellers in the world, 
neither by wings nor by inclined planes, as perfect as their action 
ever may be, can we get a sustaining power of more than 100 lb. 
by 100 square feet wings, equal surface, and the expenditure of 
3'8-horse power. As it is impossible by any arrangement or by any 
combination of wheels and levers, to get more power out of the 
steam engine than the cylinder indicates, so is it impossible to 
ae by a wing surface of only 100 square feet and a power of 

‘8-horse power more than a pressure of 1001b. This shows clear 
enough that neither muscular force, nor steam engine, nor the 
lightest engine which exists- the gas engine—has the requisite 
lightness to be adapted for a flying machine. 

The phenomena of the flight of birds—at least of some specimens— 
have not yet been explained. Some birds move their wings so slowly 
and at such long intervals that the pressure against the air caused 
by the wings cannot possibly be enough to overcome the gravity 
and the resistance of the atmosphere; and we must come to the 
conclusion —as has already béen suggested—that the slow movement 
of the wings is only an auxiliary power, and that another power is 
required in order to overcome both the resistance of the atmo- 
sphere and of gravity. Some specimens of birds, moving their 
wings very rapidly, may fly perhaps alone by muscular force, and 
then there does not exist any reason why we should not suppose 
them gifted with a strength ten or twenty times more in propor- 


‘ uct | tion to their weight than now; but some birds undoubtedly are not 
whatever may the amount of iron employed in it, the question of | 


sustained and moved in the atmosphere by the power of their 
wings alone. 

It has been stated of the pelican weighing 21 1b.—each wing 
about 5ft. long—with outstretched and motionless pinions floats 
for more than one hour in the atmosphere—that a few easy strokes 


| each minute will serve to keep it sustained; also some sea birds 


| the impotent strokes of the wings? 


follow the ship in a heavy gale of wind by only a slow movement of 
their wings, having them motionless for from three to five seconds. 
Could this be done if there were no other power in existence than 
The pelican, in order to 
sustain itself in the atmosphere solely by its wings, must make a 


| few hundred strokes every minute, and not a few; and birds going 


against winds as high as 100ft. per second, the number of the 


| strokes of their wings would have to be still infinitely more. I 


think these few instances show clearly enough that the movement 
of the birds in the air does not depend on their wings alone. 
Many suggestions as to the nature of the power which comes into 
action during flight of birds has been made, but no satisfactory 
explanation yet given; and flight is still a phenomenon as much in 
mystery as many other phenomena in nature. Another error 
about the flight of birds seems to prevail: it appears to be thought 
that the difficulty in flying lies only in starting, only to give to the 
flying machine the necessary horizontal speed, and that it will 
then go on with the expenditure of but very little power. But 
this is not at all the case. Supposing a man provided with a 
flying apparatus, with two wings each 20ft. long and 5ft. wide, 
inclined 5: 1°1, on the top of a railway carriage, the train is set 
in motion more and more rapid until the pressure of the air against 
the wings amounts to the weight of the man and flying apparatus, 
say altogether 2001b.; supposing also, in order to shorten our 
calculations, there would be no loss of power by the action 
of the wings against the wind, under those conditions the 
man will be lifted above the train at a speed of 90ft. a second, 





The direct lateral resistance will be 1'lft. x 40ft. xX 1 = 44]b., | 
in order also to keep up the speed of ft. per second, the wings | 


must exert a pressure against the air of 441lb. Now as the total 
wing surface is 200 square feet, the pressure per square foot is 


= a= 0'22 lb., therefore slip of wings = 10ft.; total speed of 


20) 
wings 100 + 10 = 110ft., and horse-power = eae = 

ve 

A man, by the motion of a railway carriage imparted to him, is 
sustained in the air, but is he not able, by means of his wings, to 
exert such a pressure against the air as to keep up the same speed? 
Is he not able to procure 8-horse power in order to overcome con- 
tinuously the resistance of the air and the gravity? Then his 
speed will become less and less, and then he will descend. 

It may be possible that for a short time a man provided with 
wings has been lifted for some seconds a few feet above the ground 
during a gale, or that another man, provided with wings, by run- 
ning, could lengthen his jumps, but for this reason we are not 

ight to conclude that our muscular force is sufficient to fly; a man 
who has been lifted in a gale has not been lifted by the action of 
his muscular force transmitting their power by means of wings 
inst the air, but simply by his inertia; and a man who lengthens 


8. 





In both cases the propellers of the engine move in a liquid element, 
where only pressure by speed can be produced; and, therefore, in 
both cases are the same laws applicable, under the supposition 
that the power driving a flying machine is constantly supplied; on 
this condition the laws of the free fall of a body have nothing at 
all to do with the flying machine, but we simply have to produce, 
by the expenditure of a certain horse-power, a certain pressure. 
I may here state that in both cases the propellers by which the 
engines act on the air or water must be as large as possible, for 
then the same pressure can be obtained at less slip, and therefore 
at less expenditure of power. Supposing we intend to bring toa 
standstill a screw steamer of a certain power and a certain resis- 
tance in a river flowing at a certain speed by means of a propeller 
of a certain diameter; now as we know the pressure a propeller of 
a certain size is able to exert against the water at a certain slip, it 
is easily to be calculated how many horse-power are required in 
order to give to the propeller such a speed that its pressure against 
the water will be equal to the resistance of the ship. We have 
exactly the same case to deal with when we sustain a body of a 
certain weight, provided with propellers of acertain size, on which 
the engine transmits its power in the air. We must of course 
produce a pressure upwards as much as the weight amounts to, 
and in order to do this with the least expenditure of power the 
propellers (wings, screws, inclined pianes) must be as large as 
possible. For instance, we intend to sustain a flying machine 
weighing 100 Ib. in the air, and this by means of propellers of 100 
square feet surface. ‘The pressure on one square foot of the wings 
will be equal 11b., and consequently the wings must be moved 
downwards at the speed of 21ft. asecond. The necessary horse- 
power will also be = —* on 3°'8; this horse-power, called 
theoretical effect, would only be required in ease the action of the 
wings was quite perfect, in case there would be no irregularities, 














and the wings acting always on air fully undisturbed; but as this 

can never « rin practice, we must say actual horse-power 

c: 100% 21 
OW 





= C .3°3, where C is a certain coefficient indicating ° 


his jumps by wings has stili less performed the act of flying, as 
here only the momentum acts which he has obtained on the ground 
and not in the air. The reason for its having been thought that 
the necessary horizontal speed only once required would enable 
us to fly may be looked for in the following case, which bears but 
little relation to the act of flying:--Supposing a body moved so far 
from the earth and out of the atmosphere as in the ether, and 
supposing to this body, by any power, a certain speed were imparted 
ay once--a speed so high that the centrifugal power of this 
body would be as much as the attraction of the earth—such a body 
will encircle the earth in all eternity like a planet without any 
new supply of power, because the gravity is counterbalanced by 
the centrifugal power, and a lateral resistance does not exist; but a 
bird flying in the atmosphere is subject to the gravity and also to 
the resistance of the atmosphere, and if there is not constantly, 
unceasingly, a new supply of power, its horizontal motion will 
decrease and it will descend. 

More than once I have mentioned that the power, in order to 
sustain and move a flying machine, must be supplied constantly— 
that is not exactly the case. The only reason I supposed a con- 
tinuous supply of power, is that by such a way the power at our 
command is much more economised than by a supply at intervals. 
If the power is continuously supplied the engine has to exert only 
a constant pressure, but if the power is supplied at intervals then 
the laws of the free fall of a body come in application, and we have 
to deal with vis viva; and the power thus required may be two, 
three, five, or ten times more, according to the intervals. 

Whatever power may sustain a bird in the air we never shall in 
any other way construct a flying machine than by the action of 
wings or screws against it. The difficulties we shall have to 
encounter will be the following:—Supposing we have constructed 
a flying machine of 1000 square feet surface, of horizontal pro- 
pellers or inclined planes, destined to carry, besides engines, cool- 
ing apparatus, fuel, &c., some persons, and to move horizontally at 
a speed of sixty miles an hour. Let us also suppose weight of 
framework, propellers, water for cooling apparatus, some persons, 
&¢c., amounts to only 1000 1b., which would leave 10001b. for the 





engine, the horse-power of which would be as follows:—Pressure 
per square foot of propeller = ao =21b.; speed, at which the 


propeller has to be moved vertically downward, in order to have a 
pressure of 2lb. per square foot = 30ft. per second. 
Horse-power ae = 110. 

The horizontal movement at a speed of sixty miles an hour will 
alsorequireabout 10-horse power; therefore, total horse-power=120; 
for losses, imperfect action of propellers, perhaps a total of 150- 
horse power. This shows, even should it be practicable to increase 
the surface of the screws or inclined planes, a motive power engine 
for a flying machine must weigh not more than about from 7 lb. to 
101b. per actual horse-power. The conditions of such a motive 
power engine will therefore be the following:—(1) Anengine with- 
out boiler—an explosive engine; (2) very high-pressure iu cylinder; 
(3) very high speed of piston; (4) constructed of metal (not of non- 
metallic tubular cells, &c. &c.), feeding and fuel must nearly weigh 
nothing. Explosions in the cylinder at very short intervals, com- 
bined with a high pressure, will give out such amount of heat that 
any lubrication is quite out of question; the cooling, in order not 
to make the cooling apparatus too heavy, will be insufficient, the 
piston will be driven at a very high speed and by a gas not 
possessing the beautiful lubricating quality the steam possesses, 
&c. To construct a reliable engine fulfilling all these conditions 
will be enormously ditficult. No one is justified in saying that it is 
quite impossible for such an engine to be invented, and as already, 
has been stated in Tue ENGINEER, it may be that chemistry will dis- 
cover an explosive material, the gas of which shall possess the 
required quality in order to drive an engine; but then, after such 
an engine has been invented the time will have arrived for con- 
structing a flying machine, and then it will be an easy task, settled 
by a few experiments, which sort of propellers will involve the 
least losses. But now, at the present state of science, where we 
have no motive power engine at one-fifth of the requisite lightness, 
to think, by improved propellers, to construct a flying machine 
—that means the transforming of a heavy, clumsy, slow steamer, 
built forty years ago, into a blockade runner, by exchanging her 
ordinary paddles for feathering ones. 

Beautiful as it would be to have a flying machine, the motive 
power engines at present at our command do not allow of its con- 
struction, Nature has given to the air too little density, and as 
there is scarcely any hope that Nature will be obliging enough to 
change her laws, in order to enable us to realise our fancies, we 
must wait until a motive power engine with the requisite lightness 
has been invented. 

The impossibility of constructing a flying machine with our pre- 
sent resources has been proved so often by the air, as well as by 
failures in the attempt of constructing one, that said impossibility 
would have been an established fact, even without some still more 
practical failures, which we shall have a few weeks hence. 

8, Alfred-place, Brompton, London, PavuL HAANLay. 

uly 6th, 1868, 





PATENT OFFICE MUSEUM AND LIBRARY, 

§S1r,—The very brief notice which you give to-day of the 
meeting last evening respecting the museum and the library of 
the Commissioners of Patents is expressed in terms so flattering 
to the speakers that any correction may appear to come with an 
ill grace. I would ask leave, however, to state that it was not the 
Society of Arts, but the Public Museums and Free Libraries 
Association, with whom the responsibility of the proceedings 
rested; the council of the former society, with the generosity they 
invariably display in their dealings with other kindred organisa- 
tions, lending their rooms for the purpose. 

The objects of the association on whose behalf I have the 
honour to act are:—The opening of the ** national collections” on 
week day evenings; the promotion of special and local museums, 
galleries, and libraries; the popularisation and extension of 
existing collections which are more or less freely opened to the 
public, Kc. J. T, DEXTER. 

150, Strand, W.C., July 3rd, 1868, 





GOVERNORS FOR STEAM ENGINES, 

Srr,—A great amount of controversy having appeared in these 
pages respecting the merits and demerits of various kinds of 
governors, will you allow me a little space in your valuable journal 
to say that during an experience of twenty-five years I have always 
found the old-fashioned pendulum governor, as used by Watt, to be 
quite sufficient to regulate the motion of the steam engine, yet 
from want of attention to the mode of adjustment the presence 
of 75 per cent. of those governors is more ornamental than useful. 
Hence the great influx of patent and other governors, some of 
which are neither ornamental nor useful, which have of late years 
been introduced to remedy an imaginary defect, or at least one 
not existing in the governor itself but in its attachments. 

A little attention on the part of the draughtsman to those 
attachments, both as regards design and afterwards their adjust- 
ment, will remedy the greater part of ills that governors are heirs 


to. 
Maryport, July 3rd, 1868, T. PATTERSON. 





MR. KNIGHTON AND TRADES’ UNIONS, 

S1r,—The answers given by Mr. Knighton before the Trades’ 
Union Commission, which are reported in THe ENGingER of 
June 26th, must be fully endorsed by all intelligent, right- 
thinking, unprejudiced moulders, both union and non-union, in 
this country. Mr. Knighton’s statement also confirms that por- 
tion of my letter which treats of foundry management, and which 
appeared in No. 642, I cannot help admiring the plain out-spoken 
way in which Mr. Knighton gave his evidence—his experience 
being far greater than most men in the same branch—and coming 
as it does at a time when so many hundreds of moulders are out 
of employ, and while those who are in work are compelled to sub- 
scribe from 2s. to 3s. per week to support these who are out, must 
evidently shake the confidence of those who have hitherto placed 
so much reliance in the society. Mr. Knighton is for every moulder 
making his own contract with his employer, and quite right too. 
To show that this privilege is often interfered with I will give an 
instance which occurred at Brighton: About two years since some 
castings were wanted in a hurry for the Brighton Railway Com- 
pany, so by way of expediting the order the foreman of the 
Company’s foundry let the job to two of his moulders to be done 
as ‘‘piece work.” Now mark the result: the two moulders in 
question, like Mr. Knighton when he was working at Southport, 
were summoned to appear before a meeting of their fellow work- 
men, specially called for the purpose, to be tried by them for 
violating the rules which govern the Ironmoulders’ Society, by 
engaging in and doing piece work, the same being contrary to their 
rules. As a matter of course these two moulders were found 
guilty, and adjudged to pay the very lenient fine of one guinea 
each. Other hands in the same shop were also deterred from 
executing the work on the same terms from the fear of being fined, 
and matters assumed a serious aspect, during which two of the 
moulders left to tramp the country, when a delegate from the 
executive in London appeared upon the scene and a compromise 
was soon effected. Mr. Knighton’s answers throughout were 
directly opposed to the society from which he has seceded, for he 
says that it encourages its members to become careless and indif- 
ferent about their work, thus causing other evils to follow, such 
as drunkenness, bad workmanship, &c. 

The last answer given by Mr. Knighton to a question put by Sir 
William Erle strikes with terrible force at the character and 
intelligence of the union moulders, ‘‘I believe that moulders as a 
class,” says Mr. Knighton, ‘‘ would have been more intelligent men 
if it had not been for the interference of the union.” This is a 
very stong expression indeed, but no doubt Mr. Knighton’s expe- 
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THE ENGINEER. 








rience justified him in using it. Without c ing to discuss this 
point between unionists and non-unionists, although I am one of 
the latter, it is much to be ted that many boys are brought 
into the trade who can scarcely read or write, and who can never 
expect to attain that proficiency in their trade, by the perusal of 
mechanical journals and books, which their fellow workmen, who 
are better educated, probably have. 

My experience justifies me in saying that only from 6 per cent. 
to 10 per cent. of the moulders in this country are sufficiently 
learned in their trade to be able to calculate with something like 
accuracy the weight of a casting by measuring the pattern or 
the mould. This is a very essential thing, as many ironfounders 
know to their sorrow when they find that a “ waster” has been 
made mg probably, bad judgment on the part of the moulder, 
who has ulated by some 7 cwt. or 8 cwt. under the quantity 
required—a thing of this kind being reported to ine not long since 
in the case of a firm which had some girders to make. 

Chichester, July 6th, 1868. Ropert HanHAM, 





AERONAUTICAL SOCIETY'S EXHIBITION, 

S1n,—I observe in your notice of my attempt to generate power 
in my exhibit ‘‘ the Chrysalis” at the Crystal Palace you remark : 
—The method which Mr. Quartermain adopts is that of burning 
fuses of inflammable material, in closed chambers surrounded by 
a water casing, but whether or not from the fact that this was the 
first experiment with his engine no results was 
arrived at.” 

Believing that many of your readers are interested in the sub- 
ject, I shall feel obliged if you will allow me to explain that 
although this was the first provision for experimenting on a greater 
scale than at any former trial, it is, nevertheless, the tenth experi- 
ment with this engine. Twenty-four of composition were 
prepared for this experiment—three bars, or nine ounces, is the 
greatest quantity that has, at any previous experiment, been tried, 
all of which have suggested some modification in manufacturing 
the composition, or in the arrangement for its combustion. The 
present constituents of the position are selected from more 
than three hundred experimental results extending over the last 
eight years, originating in my inability—after nine years’ fruitless 
attempts—to render gunpowder and gun-cotton subservient to the 
same purposes for developing power. 

The cause of failure is solely attributable to my anxiety to secure 
a perfectly dry and crystallised mass in time and in good condition 
for the testing day. Under my present difficult hand process of 
manufacture, the composition requires from fourteen to twenty 
days to dry and crystalise. I manufactured a quantity on the 24th 
and 25th of May, and being afterwards desirous of testing it 
earlier than at first anticipated, I endeavoured to hasten the pro- 
cess of crystalisation by drying it before an open fire; the result 
was it expanded more than when allowed to dry slowly, so that I 
could not force it into the tubes. This oversight necessitated its 
re-moulding, and the time thus wasted reduced the remaining days 
preceding the day of trial at the Crystal Palace, which was then 
announced for June 20th, to ten oreleven days. Being fully cer- 
tain that I could not rely upon its fitness for combustion by that 
time if I prepared itas formerly, I decided upon moulding it in a 
much drier state than I had previously done. For this purpose 
I made it into a thin cake and then filled the mould by ten or 
twelve successive layers and subjected it to the utmost, though 
trifling, pressure I could command. This produced, uniformly, 
the finest and most compact bar of composition I ever obtained, 
but, unfortunately, the successive layers did not unite, so that 
when the firstdivision had undergone combustion the gaseous mat- 
ter forced (as in gunpowder, the grains of a charge do not all ignite) 
the adjoining layers so far away, though only jin., as to arrest 
combustion, and thus produced another unexpected result. 

This obstacle, however, is not insurmountable; although in con- 
sequence of this oversight the result produced by the thirteen bars 
of composition ignited on the testing day was less in impelling 
effect than was obtained in April last from three bars; which 
during eight minutes burnt uniformly from end to end throughout, 

The development of adequate power to weight, therefore, still 
hangs upon a little further practical experience, for enabling us so 
to manufacture the composition as to depend with certainty upon 
its perfect action; but not possessing adequate means for its manu- 
facture I must still continue to grapple with such uncertainties as 
best I can, and hope to try it again in about three weeks, with, if 
possible, better results. W. QUARTERMAIN, 

Little Harcourt-street, Bryanston-square, July 7th, 1868, 





THE CORLISS ENGINE. 

S1r,—I note in your journal of Friday last a short description of 
the performance of the steamship Iduna, engined by the North 
Eastern Marine Engine Company, after the designs of Mr. Spencer, 
and fitted with the much-vaunted Corliss valves. 

The consumption of fuel is given at 2°3 lb. per indicated horse- 
power. Now, I find on reference to the Artizan for March, 1859-— 
nine years ago—engines designed by the same Mr. Spencer were 
only consuming 2°063 lb. per indicated horse-power. He also stated 
that in new engines the consumption would not-exceed 1°5 lb. per 
indicated horse-power. The increased consumption can heehee 
only be attributed to the Corliss valve arrangement. 

Newcastle-on-Tyne, July 8th, 1868, An ENGINEER. 





“CAN A CHEAP STEEL RAIL BE MADE?” 

Sin,—It was with much interest I perused the article on steel 
rails in your issue of last Friday week. I quite agree with you 
that the time is not far distant when we may have steel rails at 
the present price of iron rails. As an evidence, allow me to give 
you a few of the improvements made at the Earl of Dudley's 
Round Oak Ironworks, near Dudley, where, I think, they have 
done more for improving the manufacture of iron than almost any 
works in the world. The above works are celebrated for their 
manufacture of crystalline iron, or puddled steel, one specimen of 
1jin. square having been tested at Chatham Dockyard, stood a 
tensile strain of 644 tons without fracture, and broke two of the 
large cables of the testing machines. I have seen rails made at the 
above works twisted into spiral forms, bent double so that both 
parts lay quite close up to the bend, and made into almost any 
form whilst cold without fracture. It will be seen from the above 
that the puddled steel rails made at these works would satisfy 
almost any engineer as to quality and strength. But some cannot 
be convinced that puddled steel is suitable for rails after the failure 
that has happened to some of the Bessemer manufacture on ac- 
count of its brittleness, although I think the above tests should 
dispel the idea. But granting, for the sake of argument, there 
may be a few isolated /cases of brittleness, the following system of 
manufacture will entirely obviate this, viz., that of making double- 
headed rails, the top and bottom or wearing part of puddled steel, 
and the web of fibrous iron; and in T rails the top of puddled 
and the web and flange of fibrousiron. I have seen rails ein the 
above way at the Round Oak Works that would stand all reasonable 
and some unreasonable tests, the grain of the puddled steel being 
so near like the Bessemer and ordinary cast steel that when placed 
side by side you could scarcely tell the difference. I have written 
these remarks in reference to your question ‘‘Can a cheap steel 
rail be made?” And I should think from my own knowledge asa 
disinterested person that with the facilities at the command of the 
Earl of - ed for manufacture, rails may be had at his works at 
& price anf quality that would satisfy anyone. I hope you will 
insert these few remarks, as they may be of use to some of your 


b A. SMITH. 
Dudley, July 8th, 1868, 





Tae InstiruTion OF MECHANICAL ENGINEERS.—The annual 
meeting of this Institution will be held at Leeds on Tuesday the 
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FOREIGN AND COLONIAL RAILWAYS. | 


THe only works executed last year by the South Austrian, 
Lombardy, and Central Italy Railway Company upon its lines from 
Marburg to Villach, Steinbruck to Sissek, and Agram to Carlstadt 
were some wooden sheds in connection with goods depdts. Some 
expenditure figured in the accounts in connection with these lines, 
but this arose from the liquidation of contracis which had given 
rise to disputes now partially adjusted. The expenditure thus 
brought into account on the Marburg und Villach line in 1867 was 
£103,638 ; and the previous outlay having been £2,438,550, it fol- 
lows that the aggregate disbursements on the line to the close of 
last year amounted to £2,542,188. The outlay now remaining to 
be made upon this line is insignificant, and the definitive estimate 
may be set down at £2,560,000; this estimate exceeds by £80,000 
a corresponding estimate made in 1865, the augmentation being | 
attributable to the contract disputes just mentioned. The expen- | 
diture carried to capital account in 1867 on the Sissek and Carl- 
stadt lines was £28,497, and the expenditure previously made upon 
the lines having been £1,406,384, it follows that the aggregate out- 
lay upon them to December 31, 1867, was £1,434,881. The defini- | 
tive sum for which these lines figure in the company's estimates is | 
£1,440,000 ; this is £52,000 in excess of an estimate made in 1865, | 
the result being, as in the former instance, attributable in great 

to an adjustment of disputes. A branch from Bruck to 
ben was conceded by a convention of April 13, 1867 ; it accom- 
modates important mines of lignites and a very rich district com- 
prising iron minerals of superior qualitity, and in which 
metallurgical industry, already in an advanced stage of de- 
velopment, can scarcely fail to realise a further con- 
siderable progress. The lignite mines of Leoben furnish a very 
great part of the company’s consumption, and in this respect alone 
this branch will secure to the company a saving of more than 
£10,000 per annum. The works of this branch were commenced in 
September, and they have been pushed forward with such activity 
that it is expected that the line will be opened for traffic in the 
course of the current summer, The question of the site of the 
Leoben station has given rise to many debates, which have now 
been brought to a satisfact lution; and the station will be 
placed at the base of the coal basin, and in immediate proximity to 
the principal centres of extraction. In consequence of this arrange- 
ment, the length of the line has been definitively fixed at 103 miles; 
the expenditure made upon it to the close of 1867 amounted to 
£32,327. The original concession of 1858 imposed eventually on 
the company, subject to certain conditions to be fulfilled by the 
State, au obligation to construct two lines—first, a line commenc- 
ing at the St. Peter station of the Vienna and Trieste line, and 
terminating at the port of Fiume, and 35 miles in length; secondly, 
a line commencing at Villach, the present extremity of the Carin- 
thian line, and terminating at Brixen on the Tyrolese network, and 
126 miles in length. This line would put all the lines of the South 
Austrian network in communication with the Tyrolese lines, which 
are now completely isolated. Recent events have given a special 
urgency to the execution of these lines, which at one time seemed 
likely only to be effected at a comparatively remote period. On 
the other hand, the political and financial circumstances of the 
case having been profoundly modified since the granting of the first 
concession, the company has deemed it right to make an appeal to 
the equity of the Government in order to obtain more favourable 
conditions than those originally stipulated for. The solution of 
this question, raised in the negotiations which brought about 
a convention of April 13, 1867, was adjourned for some time, but 
it has now been the subject of fresh negociations, at the close of 
which the Government, admitting the justice of the complaints of 
the company, agreed to grant morefavovrable conditions, although 
these have not yet been finally decided. The plans of the two 
lines have meanwhile been studied and have been submitted, to 
some extent, for the approval of the Government. 

At the close of last year the cost and equipment of the railways 
—or, as the Americans have it, railroads -completed in each of the 
United States was estimated as follows:—Maine, 21,474,705 dols.; 
New Hampshire, 16,848,554 dols.; Vermont, 22,521,949 dols.; 
Massachusetts, 76,918,829 dols.; Rhode Island, 3,341,242 dols.; 
Connecticut, 28,691,181 dols.; New York, 221,263,575 dols.; New 
Jersey, 64,599,521 dols.; Pennsylvania, 232,839,623 dols.; Dela- 
ware, 3,659,141 dols.; Maryland, 45,924,339 dols.; West Virginia, 
7,662,150 dols.; Virginia, 48,565,194 dols.; North Carolina, 
23,039,040 dols.; South Carolina, 25,481,098 dols.; i 
34,652,624 dols. ; Florida, 8,916,000 dols. ; Alabama, 35,628,295 dols. ; 
Mississippi, 14,223,404 dols.; Louisiana, 18,506,967 dols.; Ten- 
nessee, 46,347,387 dols.; Kentucky, 23,754,404 dols.; Arkansas, 
4,400,000 dols.; Texas, 15,200,000 dols.; Ohio, 146,793,430 dols. ; 
Indiana, 45,100,039 dols.; Illinois, 158,696,207 dols.; Michigan, 
54,371,620 dols.; Wisconsin, 24,636,182 dols.; Minnesota, 10,950,000 
dols.; Iowa, 41,700,000 dols.; Nebraska, 25,000,000 dols. ; Missouri, 
55,754,105 dols.; Kansas, 22,500,000 dols.; Nevada and Utah, 
2,000,000 dols. ; California, 27,090,000 dols.; and Oregon, 500,000dols. 
The most costly railways per mile have been those of Massachusetts, 
New York, New Jersey, Pennsylvania, Maryland, West Virginia, 
Nebraska, Missouri, California, and Nevada. This result is doubt- 
less attributable to the greater natural obstacles presented by those 
States, and the increased value communicated by a comparatively 
mature civilisation to the property expropriated. 

The Dalby extension line in Queensland (Australia) has made 
considerable progress of late, The rails have been laid to the 
terminus at Dalby, and the station and goods sheds are being 
built. The traffic on the Great Southern and Western Rail- 
way of Queensland has fallen off of late; it is hoped that 
after the line has been opened as far as Dalby the revenue 
will receive an impetus. On the Great Northern of Queensland 
Railway the traflic is also at present small. Considering that 
Queensland only dates as an independent colony from 1859, it 
would be strange if its railway traffic had attained at present any- 
thing like the importance which it may be hoped it will one day 
acquire. 

The completion of the Belmez branch of the Ciudad Real and 
Badajoz Railway (Spain) may now be said to have brought that line 
into working order throughout. The company has, however, had 
the greatest difficulties to contend against; and the ballast, 
although entirely completed on the fifth section, is still unfinished 
on the second, third, and fourth sections. An effective water ser- 
vice for the engines has been established at Ciudad Keal ; and a | 
repairing shop has also been erected at the same place, by which | 
means it will be practicable to effect repairs in the tires of the 
locomotives on the spot, instead of sending them to the workshops 
of the Madrid, Saragossa, and Alicante or Royal Portuguese Railway | 
companies, Terminal lines have om established at the Belalcazar 
station ; and at Cabeza del Buey a definitive station has been com- 

leted and brought into use. At Almorchon about half a mile of 
ine has been laid, in order to provide for the coal traffic which is 
now ex! to arise on the completion of the Belmez branch. 
At the Magacela, Medellin, and Guarena stations works have also 
been carried out in connection with the water supply of the engines. 
A bridge of two spans of 10ft. each situated over the river named 
Saut du Cheval, carried away by floeds, has been replaced by two 
other bridges—one of 20ft. opening, and the other of 10ft. opening. 
In connection with the Belmez branch it may be stated that the 
original contractors, Messrs. Vitali, Picard, Charles, and Co., were 
succeeded by Messrs. Parent, Schaken, and Co. The branch, which 
is 398 miles in length, is now provided with ballast. Metallic 
bridges, of a length of 533ft., the line over the Benquerencia, 
the Zujar, and the Galapagar. The Zujar, Valsequillo, Penarroya, 
and Belmez stations are entirely completed, and at the date of the 
last report the station at Zujar was in course of construction. The 
guard houses and other accessory works of a line which seems des- | 
tined to accommodate an important traffic are in course of construc- | 
tion. The Belmez coal mines, to which the branch has been | 
carried, produce now 6000 tons of coal per month ; some persons 
who have visited the basin anticipate that the production will now 
be carried to 250,000 tons per annum at the least. ° 











NOTES FROM PARIS. 


(From our own Correspondent. ) 
Panis, July 4th, 

Tre Moniteur surprised us the other day by an announcement 
which has pleased all the world, with the exception of a small 
fraction. It was in the following terms :—‘‘The Emperor Napoleon 
has hastened to express his acquiescence in the proposition of 
Russia which tends to prohibit the use of explosive bullets.” The 
Russian Minister of War has given his reasons at some length 
against the adoption of explosive bullets, such as have lately been 
invented in France, and the sickening account of the effect of 
which on the human frame disgusted us all not long since; the 
Minister says that explosive balls have yet only been introduced 
into European armies for the purpose of destroying the enemy’s 
powder magazines or wagons, and that such balls will not explode 


| except when striking against a hard substance, but that experi- 


ments have been made in Russia and other states with bullets 
which explode without caps, and on encountering moderately soft 
substances; that the Russian Government has decided on supplying 
only non-commissioned officers of battalions and companies of 
sharpshooters with balls of the former class, but that, if other 
Governments will do the same, Russia is prepared to re- 
novnce these also. As to bullets made to explode within 
the human body, the Minister in moderate language condemns 
them as too barbarous for adoption, and protests against the wanton 
cruelty of causing intense agony by a bullet blown into ten or more 
pieces and a quantity of fulminating matter within an unfortunate 
man’s body. The humane proposal of the Russian Minister is so 
well fitted for popular acclamation that it is doubtful if any Go- 
vernment will risk the odium of being the first to adopt so barba- 
rous a projectile. At the same time it may be objected that the 
sarae objection exists, though not, perhaps, to quite the same ex- 
tent, against hollow shells and rockets, but then two wrongs are 
no argument for the perpetration of a new one. The introduction 
of the explosive bullet ip question can scarcely be maintained as 
tending to bring war to an end, so long as soldiers become part of 
an army, otherwise than as volunteers. Unlike the breech-loader 
they have not the effect of keeping the enemy at a distance; they 
only torture men who are already hors de combat. ; 

Telegraphic reform marches rapidly. The Corps Legislatif agreed 
unanimously to the proposed vote of four millions of francs for the 
changes and improvements required to extend the action and reduce 
the charges of the telegraph office. From the time the bill in 
question becomes the law the price of a despatch between two sta- 
tions in the same Department of France will be 5d. for twenty 
words, with increase of 50 per cent. on every ten words in addi- 
tion; and on or before November, 1869, the charge between any 
two stations in France is to be only double those rates. The Eng- 
lish Government, on its side, has agreed to a diminution of the in- 
ternational tariff for telegraphic despatches, so that the reform is 
likely before long to be’ complete. 

It is proposed here to make the telegraph stations money-order 
offices, and the suggestion, it is said, is likely to be adopted; and 
this brings to mind a disadvantage that exists against England. 
With respect to the transmission of small sums of money between 
them and England, the money-order system exists between France, 
Belgium, Italy, and Prussia, and not between France and Eng- 
land. The case is so glaring that publicity, with perhaps a 
little gentle pressure, would soon che it; no reason is ever 
offered for the non-existence of money-orders between the two 
countries except that bankers and money-changers are against 
their adoption, just as coach. proprietors aud innkeepers 
were against rai A George Stephenson or a Kow- 
land Hill is wanted in the money-order interest, and 
he might at the same time take up the question of the weight 
and postage of letters between England and France. The price 
of a single letter between Belgium or Switzerland and France is 
30 centimes, and between France and five or six other states 
40 centimes for ten grammes, while between France and England 
it is 40 centimes for seven and a-half grammes. For about adozen 
years the post-oftices of London and Paris have been disputing 
whether the weight shall be raised to ten or to fifteen grammes— 
that is to say, to one-third or one-half an ounce. In an important 
matter like postage such hesitation at the present day is simply 
ridic here is a report abroad that the knot is to be cut at 
last by the adoption of a twopenny initial rate; but this is almost 
too good to be true. ' 

The proposed grants for railway extension have met with violent 
and unr ble opposition in the Corps Legislatif from that 

rty which admires all the policy of the Imperial Government 
Pat that which is specially worthy of admiration, namely, its com- 
mercial reform; but the debate will doubtless end with an almost 
unanimous vote for the grant as in the case of the Messagéries 
Impériales Company, which the other day obtained after the same 
opposition an additional subsidy for the establishment of a fort- 
nightly China mail, to work alternately with the Peninsular and 
Oriental Company, and which is expected to commence with the 
coming year. 

An official document attached to the bill for the railway subven- 
tions gives the probable dates at which the various lines and 
branches of the Western Company will be opened :—In the pre- 
sent year the branch line from Flers to Condé-sur-Noireau and 
Pont d’Ouilly; next year the branch from Gisors to Forges; in 
1780 the line from Viré to Granville; in 1871 the lines from Forges 
to Dieppe, from Caen to Pont d’Ouilly, and from Napoleonville to 
St. Brieuc; and in 1872 that from Flers to Mayenne, 

Some well-arranged new carriages of the second class have 
recently been placed on the circular line of railway around Paris. 
These carriages, like the old ones, have what is called here the 
Impeériale, or seats on the roof, but instead of only a canopy, sup- 
ported at the sides by iron posts, the sides are filled in and sup- 
plied with sash windows; in fact, the only difference between the 
new Jmpériale and a second-class carriage is that in the former the 
seats and sides are of plain wood. It is said that s:milar carriages 
will gradually be adopted on all the metropolitan lines. 

A new kind of railway is now being constructed between Raincy 
and Montfermeil. A single central wheel or guide runs on a rail, 
while the bearing wheels work on compressed macadam. This new 
line is expected to be opened shortly. 

It isstated that afew days sinceagoods train running between Paris 
and Vendéme was brought toa stand by caterpillars! These creatures 
came out of a small coppice wood close to the line to warm them- 
selves, as is supposed, on the metals; the rails are thickly covered 
with them, and on the day in question their number was so great 
that their crushed bodies actually prevented the train from moving 
for an hour and a-half, until an extra locomotive could be pro- 
cured. The account is given from the official report of the driver. 

The official lithographic sheet of St. Petersburg says that some 
English engineers arrived at Tchernigow, on the 21st of May, to pre- 
pare the plans of a railway between Vitchsx and Kiew. 

Two pupils of the Polytechnic school, M. M. H. Leansé and 
L. Denoyel, have, it is said, invented a lamp which will burn 
under water or elsewhere without connection with the outer air 
for a considerably time ; the particulars are not yet made known, 
and we only trust that the new Dary may at last be found. 

A distinguished Russianchemist, Mr. Khodnew, announces a new 
discovery made by a Mr. Nazaro for treating iron ores in such a 
manner as to produce either iron or steel at will; Mr. Khodnow 
says that be is acquainted with the particulars of the new process, 
but they are not published. 

The Governor-General of the province of Orenbourg, recently 
arrived at St. Petersburg, has laid before the council of Ministers 
a project for a railway from Morschausk tv Orenbourg by Penza, 
Syzran, and Samara. 











Ir is rumoured that the West Hartlepool Works have been 
taken by a company for the purpose of working Mr, Samuelson’s 
patents, 
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TYPE printing telegraphs <ith clockwork may be divided into 
two classes, according to the manner in which the rotations of the 
type wheels are kept synchronous; (1) those which are regulated 
by pendulums, and (2) those in which the clockworks are released 
—— by currents circulating around an electro-magnet. 

ughes’ telegraph, of which we give an engraving, is the most 
complete instrument of the first-class, whilst the second-class is 
represented by the excellent type printing telegraphs of Wheat- 
stone, Desgoffe, Dujardin, and others. 

On lines using Hughes’ type printer, each of the co nding 
stations is supplied with a similar instrument, both being con- 
nected up in a very simple circuit between line, battery, and 
earth. The transmitter consists of a key-board marked with the 
letters of the alphabet, each key being connected by a lever with 
the circular current giver worked by the clockwork. 

The Clockwork.—This part of the apparatus is shown in plan in 
Fig. 1. A stout iron frame, whose sides form the bearings of the 

es of the train and printing press, stands at the back part of the 
key-board, having on its left-hand side the releasing electro-magnet 
E, E. An arm fixed to the back of the table supports the hori- 
zontal conical pendulum P, which regulates the speed of the 
wheelwork. The latter is driven by a weight of 100lb. upon a 
a double pitch-chain passing over the teeth of the wheel R,, and 
from which rotation is communicated through the wheels 
R,, Bz, R,, and Ry, with their intervening pinions to the 
arbour W;, of the fly-wheel. The axle W, is provided with 
a bevel wheel R;, which engages with another bevel wheel 
R,, of the same diameter, upon a vertical shaft whose lower end 
carries a horizontal arm L around the metal disc C, with the same 
velocity as that of the type wheel A. 

The ernor.—The tion of the clockwork is effected by 
means of a conical pendulum Po, P;, A thin tapering elastic rod 
of aluminium bronze, P, held at its thicker end in the metal 
clamps P,, carries upon its thin end a solid metal ball P,, to 
which a steel wire is attached. This wire makes several convolu- 
tions around the rod, and ends in a straight length in the rack- 
work p;, p2, moved by the head yp», on turning which the place of 
the ball upon the rod may be varied, and therefore the length of 
the pendulum. The free end of the rod is held loosely by an eye 
in an elbow-piece attached to the fly-wheel axle w;, so that when 
the latter rotates the pendulum is put into conical oscillations. 
The elbow-piece is connected with an eccentric, which, when the 
centrifugal force increases, presses yaad the inner surface of the 
stationary ring Q. When at rest the rod P;, whose axis is in a 
line with that of the fly-wheel, holds the eye as near to the centre 
as possible. The regulation is partly effected by the brake and 
partly by the lengthening of the pendulum when in re rotation, 
allowed by the ity of the steel spring which holds the ball. 

The Transmitter.—This part of the apparatus consists of two 

rincipal parts—the keyboard, like that of a piano, marked with 

etters of the alphabet, pumerals, &c.; and the circular metal 
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plate C, perforated with a circle of radial slots, through each of 
which a pin, moved by one of the levers of the keys on the board, 
protrudes whenever the key is depressed. When the clockwork is 
in motion the horizontal arm L, which is close upon the plate C, 
travels round correspondingly with the type-wheel, so that when 
any letter upon the type wheel is at its lowermost point the arm L 
is opposite to the pin, which is moved by the same letter on the 
keyboard. The arm L is made up of three parts, one being 
attached to the vertical shaft, and having a continuation hinged to 
it which rides over the pins as they are elevated; the second is a 
metal piece, also attached to the revolving shaft, but connected 
with earth; and the third is a shovel for pushing the elevated pins 
back in the slots and preventing the first piece riding twice over 
the same pin, and thus giving two currents. Between the hinged 
end of L and the lower metallic piece or anvil is an elevated con- 
tact, which is interrupted when L rides over a pin. 

The Receptor.—The printing portion of the receiving instrument 
is shown in plan in the front part of Fig. 1, in front elevation in 
Fig. 2, and in side elevation in Fig. 3. The currents arriving from 
the line pass through the coils of the electro-magnet E, E, on 
their way to earth. The armature being repelled, causes the lever G 
to be deflected, and to release a detent. The type wheel with the 
raised letters, numerals, &c., upon its periphery, is fixed upon the 
foremost end of the axis w,, and rotates with it. The fly-wheel 
axis w;, has its bearings between the arch Q:, Qi, and the metal 
bracket T. One end of this axis carries the elbow piece v2 of the 
brake, the other end a ratchet wheel f, which turns with it. 
Beyond this axis, and forming a continuation of it, is a second or 
printing axis d, d;, supported between bearings in the bracket T 
and front plate of the instrument. One end of this axis carries a 
click f!, which, when released, engages with the ratchet f on the 
fly-wheel axis, and is turned by it. The other end carries the 
printing press, This consists of a barrel D, over which the paper 
a being held down upon it by two side springs, This 
barrel is carried upon a lever DD, which is hinged at S and 
lifted upwards by the cam a, whenever the axle d makes one 
revolution by being coupled with ws. The paper strip, which 
passes from the drum H over the printing press, is pulled forward 
on each impression by the revolution of the barrel caused by the 
click k, which catches in the teeth of a ratchet wheel n the same 
axis. Performance.—The t wheel rotates with a velocity of 
120 revolutions per minute, which allows a speed of transmission 
of 185 letters, or, thirty-one words per minute. We believe 
that a still greater speed is frequently attained. In Germany 
this apparatus has been found to give highly satisfactory results. 
Lately 357 messages were sent from Berlin to Frankfort-on-the- 
Maine, 308 from Berlin to Vienna, and 354 from Berlin to Paris, in 
nine hours, giving an oon therefore of thirty-seven messages 
per hour. is apparatus has the disadvan’ that it is very 
expensive and frequently out of sepa, 80 t the continual 
presence of a good mechanician is absolutely necessary, 
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NOTICE. 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Exaineer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who' are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tuk Enat- 
NEER ts actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfactory 
evidence, Of the un-English and unscrupulous, though 
signa!ly fruitless, attempts constantly made to injure this 
journa!, our readers generally will have already formed 
their own opinion. 

3, Moorgate-street, London, 
5th March, 1868. 


At the request of the Proprietors of THE ENGINEER nevws- 
paper we have examined the books kept in their office, and 
jind that the bon4 fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitterR, BALL, anp Co, 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 

Dated 28th May, 1868. Quitter, Bat, anp Co. 


FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Measrs. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wo trr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 


TO CORRESPONDENTS. 

*.” Wecannot undertake to return drawings or manuscripts, and 

must therefore request our correspondents to keep coptes. 

C. E. S. (Paddington).— Thanks, A notice of the invention has already appeared 
tn our pages, 

MERITON’S MARINE GOVEBNOB.—A letter lies at our office for the correspondent 
in this matter, 

T. B. (Preston).—There is no special work on the subject. If you will say what 
taformation you want we shall be happy to supply it. 

8. C. G. (Translator).— We are pleased that you like our dictionary; we shall be 
glad to receive the words to which you refer, and to aid you to the best of our 
ability. 

L, J.—The patent to which you refer is valid. It is possible you may be able, 
without infringing, to produce a drill driven by air or steam, but you will not 

it 








find it easy. 

SusscaiBEeR.—Z// you had thought proper to comply with our rules and send your 
name and address we should have forwarded the information you require by 
returnof post. 

AX OLD SUBSCRIBER.—Strictly speaking, perhaps not. Yet if Messrs. Galloway 
insisted on maintaining their rights we fancy it would be regarded as an in- 
Sringement by a court of law. 

T. G. W.—I/ you had examined the drawing closely you would understand that 
there are two safety valves and a stop valve on each boiler, 80 that your objec- 
tions have no weight whatever. The safety and stop valves are attached to each 
** casing,” though only shown in connection with one. 





GRAIN-DRYING MACHINES. 
(To the Editor of The Engineer.) 
8ta,—I shall be obliged for the address of a maker of really good and 
@ficient machines for drying wheat after it has been washed. w.s. W. 
Plymouth, July 6th, 1868. 
SUPERHEATED STEAM. 
(To the Editor of The Engineer.) 
$tg,—Can any of your correspondents inform me what is the best and 
cheapest way of obtaining superheated steam at a temperature of from 
450 deg. to 600 deg. Fah.? M. M. B. 
Glasgow, 6th July, 1868, 
LIQUID FUEL. 


(To the Editor of THE ENGINEER.) 

Sizn,—You having been good enough at various times to notice the Aydon 
stem of burning liquid fuels, and an erroneous impression having got abroad, 
Wich, if not corrected, might give rise to serious misapprehension, we beg 
tht you will kindly allow us space in your valuable journal to state that 
Mests. Wise, Field, and Aydon are merely joint p of the i tion in 
@stion, and that no partnership does exist or ever has existed between any of 
thee gentlemen, nor is either Mr. Field or Mr. Aydon in any way connected 
wit our firm. We simply act as agents for the patentees. 

Yur inserting this short explanation will be esteemed a favour. 


Cancos Chambers. Buckingham-street, Adelphi, London, 
July 9th, 1868, FRANCIS WISE AND CO. 











Léter relating to the advertisements and publishing department 
to b addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; al/ 
letten and communications to be addressed to the Editor of THE ENGINEER, 
163. Strand, London, W.C. 

THE FagiNgER can be had, by order, from any newsagent in town or country, and 
@ thevarious ratlway stations; or it can, if preferred, be supplied direct from 
de offee on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If wedtt & taken, an extra charge of two shillings and sixpence per annum will 
& made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 


b Sor four lines and under is three shil- 
lags; eath line afterwards, eightpence 


of this paper are 
other 





. The line averages eight words; blocks 
charge the same rate for the space they fill. All single advertisements from 
country must be accompanied by stamps in payment. 





MARRIAGE, 

O1 the Ist July, at Eltham, Kent, Mr. W. J. PATS, of New York, U.S., to 
JULA MARGARET, youngest daughter of the late JOHN BLIGH, Esq., Of 
Quetec, C.E., and adopted daughter of Mr. and Mrs. F. E. Siffken, of Eltham 
and New York, 

DEATH. 


1 the 3ist at 24, Chowringhee-road, Calcutta, FANNY, wife of ERNEST 
BRNeDICT, rk Trobe 25th year. ‘ sm _— 
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THE NAVY ESTIMATES, 

Ox the night of Thursday, the 2nd inst., the Commons 
went into Committee of Supply, and votes were taken for 
such portions of the Navy Retimates as had not already 





been granted. Mr. Corry could not appear, and Lord 
H. Lennox spoke for the Admiralty. His speech was 
only remarkable in that it was principally devoted toa 
defence of Mr. Reed and the Chief Controller. We 
thought that the merits of Mr. Reed’s typical ship, the 
Bellerophon, were pretty well known by this time, and 
that really nothing remained to be said about her. In 
coming to this conclusion it +. y" that we had not given 
the Admiralty credit for all the ingenuity aud debating 
skill really possessed and occasionally displayed by 
their especial servants. Lord Lennox has laid 
Mr. Reed under no small obligations by the ability 
which he manifested in attempting to rehabilitate 
the Bellerophon. The noble lord did not miss a 
poirt or overlook a statement which could tell in her 
favour. If any exception can be taken to his speech it is 
that he wasa little precipitate and incautious now and 
then. His attack was splendid; his defence just a little 
feeble. But skilful fencers know that few men combine 
the arts of attack and defence in perfection, and on the 
whole his lordship acquitted himself must meritoriously. 
Nevertheless, as we venture to take exception to certain of 
his statements and deductions, we propose to consider 
his speech with a little care. We do not waste space by 
so doing, inasmuch as the Admiralty expenses are very 
large; and as the majority of our readers contribute to them 
in some way, directly or indirectly, they have a right to 
demand that they should be kept as small as is consistent 
with the efficiency of our navy, and, above all, that no 
money should be wasted on inefficient ships. 

To the first portion of Lord M1. Lennox’s speech we need 
not particularly allude at present. After speaking for 
some ten or fifteen minutes he arrived at the Bellerophon, 
and from that moment began the defence of Mr. oe st 

The late Board of Admiralty (said he) charged the Chief 
Constructor to solve the problem whether they could build a 
smaller and less costly ship, that should be more handy, and should 
carry armour plates of greater thickness and an armament of 
greater power. The Chief Constructor obeyed those instructions, 
and the Bellerophon was the result. The armour of the Bellero- 
phon was 6in. thick, while the armour spread over the long lines 
of the Achilles was only 43in. But his hon. friend said, ‘‘ Oh, 
but the Bellerophon is not a fast sailer.” Now, the result of recent 
cruises proved that she had always held a good position in the 
squadron in that respect. 

We extract. the following semi-official notification from 
the Standard of Tuesday last. It is worth while to 
compare the lines we have italicised above with those we 
have italicised below:— 

The Channel squadron have returned from their trial trip of 
thirty-two days. The Bellerophon, Achilles, Prince Consort, and 
Defence anchored in the Sound this morning. The Royal Oak and 
the Pallas have gone on to Portsmouth. The rendezvous of the 
squadron was in 46 deg. N lat., 19 deg. W long., and they have 
been cruising in the vicinity with continuous fine weather. The 
only trial of moment they have made was that of beating to wind- 
ward, under fueland sail. Their positions were as follows:—The 
Warrior first, and well to windward, followed in rotation by the 
Achilles, the Defence, the Pallas, the Royal Oak, the Prince 
Consort, the Minotaur, and the Belleruphon last, 


Turning to the Times’ report of the same cruise, we find 
the following :— 

On the 20th of June a trial of sailing was made with the follow- 
ing conditions and results:—Wind, N.W.; force, 4 to 5; signal 
made at llam., ‘*Chase’to windward.” At 1.25 p.m. the fleet 
tacked to signal from the flagship, and at 2.50 p.m. discontinued 
the chase. From 11 a.m. to 2.50 p.m. the Warrior gained on 
Minotaur 6139 yards; Bellerophon, 11,432 yards; Royal Oak, 
5641 yards; Defence, 3800 yards; Achilles, 4695 yards; Prince 
Consort, 5737 yards: Pallas, 4465 yards. On the 29th a second 
trial of sailing was made, lasting from 10 a.m. to 5.15 p.m.; 
wind, east; force, 5 to 6; signal, “‘Chase E.S.E.” In this 
trial the Warrior, still retaining her unconquerable character, 
gained on Minotaur, 15,549 yards; Bellerophon, 19,004 yards; 
Royal Oak, 10,647 yards; Defence, 715° yards; Achilles, 7043 yards; 
Prince Consort, 17,023 yards; Pallas, 19,928 yards. On the 27th 
of June the fleet left the rendezvous, on return to Plymouth 
Sound and Spithead, with the wind foul from the eastward. On 
the 3rd of July, the wind continuing foul, the Warrior took the 
Royal Oak in tow, and the Achilles took the Prince Consort, the 
coals of the towed ships running low. the fleet having been steaming 
since 1 p.m. on the Ist inst. At noon on the 4th inst. the Royal 
Oak and Prince Consort were cast off from the Warrior and 
Achilles, and on the 5th, at 5 p.m., the two divisions forming the 
fleet parted company, the port division, under the command of 
Rear-Admiral Ryder, steaming in for Plymouth Sound, and the 
starboard division under the command of Rear-Admiral F, War- 
den, C.B., proceeding up Channel to Spithead, where it arrived 
at 3 p.m. on the 6th inst. During the cruise no other trials 
were made than those described. 

From Admiral Warden’s — of the voyage of the 
Channel fleet to Lisbon and k in 1867, we copy the 
following passage:— 

On the 26th November, the weather being favourable, a full- 
speed trial, under steam, was made from 8 a.m. to 4p.m. The 
patent log of the Minotaur, the sternmost ship but one, showed 
ninety miles, and that of the Helicon, which was the headmost 
ship, showed 104 miles; and the following was the result, viz. :— 

Yards. Miles. 


The Achilles gained on the Lord Clyde .. « e+ 26,822 or 13% 
Onthe Bellerophon .. .e .s «2 oc c¢ oe oe 20,422 ,, 10} 


On the Minotaur «, 1. «s oo of «+ oe eos 20,000 , 10 

On the Palias .. .. .. co co co co of co 17,411 » 8 

On the Prince Consort .. «2 «os «os of oe «+ 16,669 ,, 8 

On the Warrior.. .. «2 «2 of os of of oo 13,744 » 6 

On the Lord Warden .. .. se se oe oe oe 9,561 5 4 

The Achilles lost on the Helicon.. .5 «2 +e «- 2,805 ,, Ig 
Here, again, we have the Achilles, one of the first ironclad 


ships built after the Warrior and the Black Prince, distancing in 
a run of one hundred miles, occupying eight hours, some of the 
latest constructed ships (and they containing generally the most 
recent improvements which have taken place in condensers, Xc.), 
in a very remarkable manner, and even holding her own, within a 
couple of miles, with a very fast despatch vessel, in weather very 
favourable to the latter. 

We need not cite older experiences to demonstrate the 
short comings of Mr, Reed’s typical ship. Heretofore her 
pn were said to be in fault, her trim wrong, her 

tokers inefficient—anything to blame, in fact, but the 
inherent defects of her desi The six hours’ celebrated 
trial, it was alleged, proved that the ship was nearly per- 
fection. Her last cruise affords evidence that in regular work 
at sea she still takes the worst place in the squadron, and 
maintains the character we always gaveher. Fine weather 
trips are no tests of the efficiency as ship, and measured 
by any other standard the Bellerophon has been found 
wanting, Let us hear Sir H, Lennox further;— 





Another of the laints made against the Bellerophon cer- 
tainly much astonished him. The Committee was aware that the 
balanced rudder was one of the novel inventions of science, and 
his hon. and gallant friend made it a reproach to the Chief Con- 
structor of the Navy that the reason why she turned so much 
quicker and handier than the Achilles was because these lat st 
inventions were introduced in building her.” 

As a matter of fact, the balanced rudder has been used 
by the Chinese for ages, and it is in no possible sense of the 
term a novel invention. No one, so far as we are aware, 
has made it a reproach to the Chief Constructor that he 
used the “ latest inventions” in building the Bellerophon. 
We have said, and in saying have expressed the vpinior 
of the first naval authorities of the day, that it was unfair 
to assert that the Bellerophon was handier than the Achilles 
because she was shorter. No proof has been vouchsafed 
the public in favour of such a statement. The question 
cannot be solved until the balance rudder is fitted to both 
ships. Let us bave the balance rudder by all means, but 
let both the competing ships use it. We boldly assert 
that with the same proportion of rudder power as that 
possessed by the Achilles the Bellerophon would be one 
of the most unmanageable ships afloat. Nor was Lord 
Lennox more happy in dealing with coal supply than when 
speaking of steering power. On this point he spoke as 
follows :— 

His hon. and gallant friend said she was deficient in coal supply. 
Now, the Minotaur carried 650 tons of coal, the Achilles 620, the 
Hercules 600, and the Bellerophon 520; but it should be remem- 
bered that the Hercules’ engines, with superheaters and surface 

d s for ising fuel, weighed nearly three hundred 
tons more than ordinary engines of like nominal power, and the 
Bellerophon’s nearly two hundred tons more; so that their coal 
should really enable them to steam much further than either the 
Minotaur or the Achilles. There had, therefore, been an increase, 
not a decrease, of steaming power in the Bellerophon and the 
Hercules. 

We have before us a copy of the Controller’s “report on 
the three trials of the Warrior, Minotaur, and Bellerophon, 
lately concluded ;” that is to say, of the six hours’ runs of 
the south coast, and also a report of the engineers on board 
during the trial. From these we find, first, that the 
Minotaur burns, at full speed, 3°6161b. the Warrior 
3580 Ib., and the Bellerophon 4°049 Ib. of coal per indicated 
horse-power per hour. The displacement of the Minotaur 
during her trial was 10,275 tons, of the Warrior 9214 tons, 
and of the Bellerophon 7369 tons. According to the report 
the speeds attained were — Minotaur, 14:165; Warrior, 
13°936; Bellerophon, 14°053 knots. Forthe moment weshall 
assume the ge to be nearly identical with the maximum 
velocity. e shall do no injustice to the Bellerophon 
by this. From the engineer’s report we find that the 
Minotaur was under way 73 hours, and burned 75 tons 
of coal—that is 10 tons per hour. The Bellerophon was 
under way 6 hours 50 minutes, and burned 78 tons of 
coal. In the six hours of trial she burned 62 tons 14 ewt. 
Once more we shall give her the benefit of a round 
number, and assume that she also burned 10 tons per 
hour. The whole consumption of the Warrior is not 
stated. We find from these figures that the efficiency as 
a steamship of the Minotaur and the Bellerophon is 
about as 10 to 7; the first requiring no more coal to drive 
10,275 tons at a given speed than the latter requires to 
drive 7369 tons. Now, assuming that the stowage room 
for coal increases as the displacement, we see that the 
Minotaur should be able to keep the sea ten days for the 
Bellerophon’s seven. As a matter of fact, the latter, 
according to Lord Henry Lennox, stows 520 tons of coal. 
With this, and full stores, she swims a foot deeper than 
she was intended. -This quantity of coal would last her at 
full speed just fifty-two hours, while the Minotaur, stowi 
620 tons, can keep the sea ten hours longer. In the face o 
such facts Lord Henry Lennox manifested no small teme- 
rity or no little ignorance when he told the House that 
there had been an increase not a decrease of steaming 
power in the Bellerophon. The fact that two of our ships 
cannot get home from Lisbon without being towed is 
highly suggestive, and we commend the still more sugges- 
tive apology, that the towing was necessary because the 
ships had been under steam for two whole days(!) to the par- 
ticular attention of Mr. Corry. 








THE ORDNANCE MAPS, 

Nationat enterprises differ from private undertakings 
in the far greater scope of their action, the wider extent of 
their influence, and the prestige that attends their execution. 
But while they are thus more powerful for good, they must 
accept more responsibility. Any deficiency that may be 
manifested, any errors that may be promulgated by private 
schemes or individual projects, exist only so far as those 
schemes extend; and the next may eradicate the evil, and 
repair the unintentional mischief caused by its predecessor. 
But it is otherwise with those undertakings which are 
originated by Government, and carried out by their special 
employés. They are intended to last for a considerable 
number of years, are supposed to be in advance of the age, 
and to embody in their organisation and execution precau- 
tions and provisions sufficient to anticipate the progress of 
the next half century. Considering the enormous strides 
made during so limited a period as the last fifty years by 
every trade, business, and profession, it is not to 5 won- 
dered at that many enterprises commenced so far back, and 
at that time regarded as perfect in all their arrangements 
and details, when viewed by the more brilliant os critical 
light of the present, should be found wanting in numerous 
particulars. A remarkable evidence of this fact is sup- 
plied by the splendid maps of the Ordnance Department. 
Our great trigonometrical survey, of which we have rea- 
son to be justly proud, has been plotted to a variety of 
scales, nearly all of which are based upon that ancient 
measure, the statute chain—commonly known as Gunter’s 
chain. The only advantage of this inconvenient standard 
is that it affords, by simple division and pointing off, a ready 
method of arriving at the acreage of a plan. It was, conse- 
quently, chosen as a lineal measure on account of its adapt- 
ability to superficial dimensions, and to gain the 
the other inconveniences were incurred. . Although the 
100ft. chain is very much used now, particularly by engi- 
neers, many surveyors of the old school stick to “ Gunter,” 
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and with most praiseworthy pertinacity continue to record 
their measurements in such absurd dimensions as 7°92in. 
and its multiples. It is unquestionably a libel upon the 
scientific accuracy displayed in the Ordnance surveys, and 
upon our trigonometrical operations in general, to bestow 
the title of statute chain upon such a wretched lineal mea- 
sure as 66ft. A glance at the scales upon which the Ord- 
nance survey has been plotted fully demonstrates the pre- 
dominating influence of Gunter’s chain. The survey of 
England and Wales was originally plotted toa scale of four 
inches to the mile, or twenty chains to the inch; and this is 
the minimum scale upon which plans can be prepared that 
are intended to pass “standing orders.” We lon here an 
instance of the mischief springing from the selection of a 
bad standard. Were it not for the arbitrary regulation 
attached to the presentation and passing of bills of the 
second class, and the obsolete uuscientitic models adhered 
to, the use of the statute chain would long ere this have been 
abandoned. The Irish Ordnance survey, which is now 
completed, is plotted to a scale of six inches to the mile, and 
is the finest production in this particular class of engraving, 
that has ever been done. ‘The writing, lettering, and 
figuring are superb, and excited the strongest marks of 
admiration at the Paris Exhibition of last year. They 
were considered to be the tinest specimens of mapping ever 
produced. An excellent map, especially for tourists, is 
that drawn to a scale of one inch to the mile. The whole 
of Ireland, but not of England or Scotland, has been plotted 
to this scale. Parts of Scotland have been drawn to the 
extraordinary scale of 25°33in. to a mile, and enlarged 
plans of England are in progress to the scale of 41°66ft. 
to the inch. Apropos to the subject of the restrictions with 
respect to scales insisted upon by the “standing orders” they 
are not merely arbitrary, but unnecessarily complicated. 
Take, for instance, the minimum horizontal scale to which 
all cross sections must be plotted, and that regulating the 
enlargements. The one is 330ft., or five chains, and the 
other 400ft. to the inch. It is needless to point out that 
the former, orsome intermediate scale, would have answered 
both purposes, So far as the horizontal scale for the 


general plan and sections is concerned, it is of course highly | 


advantageous to be ableto lodge them upon the sam escale, as 
that upon which the trigonometrical survey is made, since 
it euables the Ordnance plans to be used by the engineer, 
and much expense and time is saved by dispensing in con- 
sequence with the necessity for actually surveying the 
ground, All that is required to be done is to take the 
existing plans into the tield, alter, erase, and fill in as de- 
manded. The four inch plans of England are rather too 
small for railway purposes, the six inch maps of lreland are 
about the right size. 

Among continental engineers the usual way of express- 
ing a scale is not, as with us, by stating it to be so many 
of one dimension to another, but by employing what is 
termed the natural scale, or the lineal proportion that any 
dimension upon the plan bears to its actual size. The ad- 
vantage of this method is that its signification is universal, 
and in order to avail oneself of the drawing, it is not neces- 
sary to be able to understand the dimensions, or to convert 
them into the corresponding value they possess with dif- 
ferent nations. It might at first be imagined that by ex- 
— all the proportions upon a natural scale we should 

e somewhat relieved from the inconveniences brought 
upon us by our ill-selected standards. Unfortunately the 
case is the very reverse, and it is impossible to simplify the 
adjustment so that a convenient natural scale shall coin- 
cide with feet and their subdivisions. As an instance, a 
natural scale of =! 
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brought into contact with the plates of a steam chest we 
can at once establish a reasonable theory to account for 
their corrosion, as like causes usually produce like effects. 
Now marine boilers are alternately hard worked and left 
at rest when the fires are drawn; as the boiler cools down 
pure distilled water will be precipitated on the steam chest 
plates by the condensation of the steam, and the water 
may be present in sufficient quantity, and the precipitating 
process may be sufficiently often repeated, to render the 
corrosion with which we are dealing explicable. We do 
not assert that this theory—and it is no more—is per- 
fectly satisfactory, but we believe it to be the best yet 
broached. 

A still more vexatious, and in many cases not less mys- 
terious, kind of injury is the second we have named in the 
first lines of this article. Furnace crowns come down not 
unfrequently while there is plenty of water to all appear- 
ance in a boiler; while, in a word, no reasons within mortal 
ken exist for their failure. We remember one instance in 
which the crowns of the furnaces in a large steamer obsti- 
nately refused to keep their proper form. After many 
repairs the attempt to keep them right was given up in dis- 
gust, and the boilers were worked until they were worn 
out with the furnace crowns all more or less out of shape. 
After they had come down to a certain point they got no 
worse, and gave no trouble. In this case the circulation 
was bad, and the sinking of the furnace crowns appeared 
to improve it by giving more space over them. The 
boilers were defective in design, and the failure appeared 





to be, as physicians say_of certain disorders of the human | 


system, an effort of nature. 

But even in boilers carefully worked and of good design 
furnace crowns sometimes sink without previous warning 
under the most unaccountable circumstances, Within the 
last few weeks a case in point came under our notice 
which presents many points of interest. A new steamer, 
plying between Liverpool and Dublin, was fitted up with 
two boilers, one tubular of the ordinary construction, the 
other a flue boiler on a novel principle. The two boilers 
were introduced into the same boat in order to test the 
relative efficiency of the old and the new systems. During 
the first month the ship was on her station she did, 
as is often the case under similar circumstances, a good 
deal of racing with older boats, in which she always 
won. Hard firing of course was not unknown on 
board her, and after a couple of weeks one furnace crown 
came down very slightly in the tubular boiler, the other 
boiler remaining all right. Hardly a month since the ship 
—we do not at present feel ourselves at liberty to mention 
names—came into Liverpool and hauled alongside the 
wharf. At this time her fire-doors were open, the fires 
very low, the safety valves blowing freely, and not 10 lb. 
steam in the boiler, the regular pressure being 20 Ib. per 
square inch. The engineer gave orders that some water 
should be blown out, and the boiler pumped up with the 
donkey engine. He then went on deck, and had not been 
there ten minutes when he was called down to the stoke- 
hole, as something was wrong. On looking into the four 
furnaces of the flue boiler he found that the crown plates 
of all had come down to an extent very little short of abso- 
lute collapse; not twenty minutes before they were all 
right under 20 lb. steam. 

Our readers will, we think, join with us in saying that in 
this case there is much that is sufficiently remarkable. 
There was no reason to think, from the previous perform- 
ance of the boiler in question, that the circulation was 
deficient in any respect; and it is next to certain that it 


th, which is now being used for the | must have been sufficient with low fires and blowing safety- 


whole of England, works out to the awkward subdivision | valves if it sufficed for hard firing and high pressures, 


of 41°66ft. to an inch, an almost impossible scale to plot 
accurately to. It is nothing in favour, theoretically, of this 
proportion that, practically, an ordinary “forty” scalemay be 
employed for the purpose. Owing to the shrinkage of the 
paper this scale will be found to give very accurate results, 
and would probably only be surpassed by a properly made 
“shrunk Ordnance scale.” Here may at once be perceived 
a difference between our system and that of the French. 
In consequence of their measures being all exact decimal 
multiples of one another, a natural scale can be chosen that 
will work out to an integral subdivision. 


THE DETERIORATION OF MARINE BOILERS. 


THERE ate certain facts in boiler engineering, which yet 
remaining to be explained by satisfactory hypotheses, de- 
serve to rank as mysteries. Among these we may cite two 
which are sufficiently remarkable. One is the exceedingly, 
and in some cases alarmingly, rapid deterioration of marine 
boilers by corrosion ; the other is the failure by “ coming 
down” of the crown plates of furnaces, The first presents 
itself not unfrequently under conditions and ina way which 
renders it absolutely inexplicable by any sensible theory. 
Attacking one side of the steam space, the other remains 
untouched. In boilers similar in every respect, corrosion 
takes place in one on the right side, in another in the left. 
Now it is the portion nearest the funnel which suffers most; 
again it isasingle plate furthest from the uptake that 
is eaten way. ‘The disease—for such we may term it— 
appears under different forms. At one time the plates 
attacked are deeply pitted, at another the iron exfoliates 
in flakes. Mr. Bourne attributes steam-space corrosion to 
the action of superheated steam. We confess that to us 
the theory appears untenable. No marked difference can 
exist in the temperatures present in various portions of 
the boiler; and unless it can be proved that superheated 
steam is present in one place and not in another, it is 
difficult to see why one plate should suffer more than 
another. It is true that superheated steam much hotter 
than 280 deg. disentegrates cast iron; but it has yet to 
be demonstrated that any corrosive effect of a similar 
character, or indeed of any kind, is exercised on wrought 
iron. The most probable solution of the problem is found in 
theeffect produced by puredistilled wateron wroughtizon. It 
is now perfectly well known that distilled water from surface 
condensers rapidly destroys the plates of boilers, and in 
order to protect them it is necessary that sufficient salt 
water be admitted from time to time to maintain a thin 
coat of scale. If it can be demonstrated that pure water is 








Was there time under,the conditions for the furnace crowns 
to become red-hot, even though the circulation was bad? 
We think not. One explanation assigned was that 
all the water, or nearly all, had been blown out, 
and that the introduction of cold water brought about 
the catastrophe. This theory is not supported by good 
evidence; the stoker in charge asserted that the water was 
not blown low enough to strip the furnace crowns, and, 
indeed, these lie so low that had they been bared the boiler 
must have been nearly emptied. Again, if the water had 
been blown too low, would not the flue crowns, especially 
at the back of the boiler, being much longer exposed than the 
furnace crowns, have manifested some signs of overheating? 
We think so; but no traceof injury was to be found onthem, 
Under the circumstances we are driven to conclude that 
the pumping in of cold water does not suffice to account 
for the injury. According to this theory it is assumed 
that the furnace crowns were laid bare by priming while 
at sea, and that they then came down, but that the injury 
was not discovered till long afterwards, when the intro- 
duction of cold water made the seams leak. In consider- 
ing this explanation we have to bear in mind that the fur- 
nace crown, on which the cold fluid impinged most directly, 
should suffer most, but, so far as we can learn, no such 
effect was produced, nor has it been proved that any con- 
siderable quantity of cold water was ever pumped in. Nor 
is it likely that the crowns could hnve come down on the 
trip without discovery. The entire subject is fraught with 
mystery. Here we have a boiler which works satisfactorily 
for weeks, carrying 20 lb. steam, and when hard fired 
giving out without a moment’s notice, when lying quietly 
in dock, with not half the pressure in the boilers which 
they had carried with ease before and with fires 
nearly out. It has yet to be shown that pumping in cold 
water under such conditions of heat and pressure can pro- 
duce a collapse. The whole story—for the truth of which 
we can vouch—is highly instructive andinteresting. The 
case is nearly without an exact parallel, so far as we are 
aware; and for the present we prefer that our readers 
should draw their own conclusions. It is quite possible 
that some among the number can cite cases tending to 
throw a light on what at present is an exceedingly curious 
episode in the history of marine boiler engineering. 








4 LITTLE STORY OF A PUBLIC WORKS COMPANY. 

We gave last week a brief account of the adventures of a 
British gas company in Smyrna. Scarcely less extraordinary are 
some already published details about a public works company, 





the seat of whose operations is nearer our own shores. A pile of 
Belgian financial papers now before us contains numerous articles 
which are calculated to excite astonishment and perhaps dismay 
amongst those who have ventured with their money into foreign 
undertakings. We refer, amonss others, to some of the late 
numbers of La Finance: Journal du Credit International, a re- 
spectable Brussels journal. It may be remembered that a con- 
siderable undertaking for the improvement of the city of Brussels 
was entered into at about the beginning of last year. An English 
company—“ the Belgian Public Works Company”—was founded 
upon the basis of a concession from the Municipal Council of 
Brussels, in concert with the authorities of the province of 
Brabant and the Belgian government. This company was itself 
formed under the auspices of the ‘“‘ Credit Foncier of England,” 
which has also furnished all the directors, and is said to hold the 
greater number of the shares. This concession comprises the 
construction of an underground channel for the so-called river 
Senne—now in reality an open main drain or sewer running 
through Brussels—and a broad boulevard above the course of 
the Senne. Thus there are to be constructed a complete system 
of main sewers and branches above, through, and below the city, 
and an outfall station. Besides these works the concession also 
provides for the construction of an exchange, a market place, a 
monumental fountain, and other buildings. The novel and im- 
portant feature in the enterprise is evidently the construction of 
the boulevard on the vaulted course of the Senne through 
the town, as this river runs quite through Brussels from 
near the chemin de fer du Mid: to near the station of the chemin 
de fer du Nord. These works are now going on at that city ; 
but in the meantime a very considerable scandal—iu which the 
Burgermeister of Brussels and several of the English directors 
are involyed—is making much noise. One of these directors is 
an English M.P. ; and it will give some idea of the nature of the 
supposed transactions when we state that the Daily Telegraph 
lately informed its readers that he would probably have in con- 
sequence to resign his seat in Parliament. As usual, a body of 
lawyers—scarcely inferior in number to the unhappy body of 
shareholders—are already involved in the affair ; and it would 
seem that, in this case also, more will be got out of the briefs 
than the shares. We understand that there are forty actions 
pending in England alone on behalf of the shareholders of the 
Belgian Public Works’ Company against Mr, Grant and other 
directors of the “Credit Foncier Company.” 








THE LEICESTER SHOW. 
{By Tevecraru. } 
(From our own Correspondent.) 

THE steam and other plough trials commenced to-day. Much 
difficulty was experienced with the former, in consequence of 
the hardness of the ground. At one time it was thought that 
the contest would have to be adjourned, The horse plough did 
capital work. The trial will continue three days wore, as 
operations were commenced at a late hour to-day. 

Leicester, Thursday Evening. 








THE LATE Mr. G. H. Bovitt, C.E.—We see that the will of the 
late Mr. Bovill has been sworn to under a personality of £60,000. 

TRIAL TRIP OF THE (S.S.) ILvanHOE, — The (s.s.) Invanhoe, built 
by Messrs. Wm. Pile and Co., of Sunderland, for Messrs. Kelso 
and Bell, of North Shields, and engined by the North-Eastern Marine 
Engineering Co., Limited, made a very satisfactory trial trip on 
Thursday the 2nd inst. The engineers had contracted to supply 
90-horse power engines, that should require more than ten tons of 
fuel per day, when giving out four times the nominal power—the 
actual result on trial was eight and a-half tons, when indicating 
365.6-horse power The ship steamed nine and a-half knots on 
the measuaed mile, on a draught of 15ft. 6in, aft, and 12ft. din. 
forward, the engines indicating at this time 514.2-horse power. 
The dimensions of the Invanhoe are 214ft. by 30ft. by 17ft. 6in. 
depth of hold ; she is well finished, and admirably adapted for her 
intended trade, and has been built under the superintendence of 
Capt. Scarlett, who now commands her. She is fitted with im- 
proved Corliss valve gear jackets and surface condensers. 

THE MANCHESTER BOoILeR AssocraTIoN.— The last ordinary 
monthly meeting of the executive committee of this Association 
was held at the offices, 41, Corporation-street, Manchester, or 
Tuesday, June 30th, 1868, William Fairbairn, Esq., C.E., F.R.S, 
LL.D., &c. &c., president, in the chair, when Mr. L. E. Fletche, 
chief-engineer, presented his report, of which the following is a 
abstract:—‘‘ During the past month 318 visits of inspection ha’e 
been made, and 677 boilers examined, 397 externally, 15 internaly, 
6 in the flues, and 259 entirely, while in addition 4 have ben 
tested by hydraulic pressure. In these boilers 84 defects were ds- 
covered, but none of them proved dangerous. Furnaces out of 
shape, 5; fractures, 19; blistered plates, 6; internal corrosion, 9; 
external ditto, 12; internal grooving, 15; external ditto, 3; witer 
gauge out of order, 1; satety valves ditto, 1; pressure gages 
ditto, 7; without feed back pressure valves, 5; cases of deficiency 
of water, 1. During the past month advantage was taken of the 
stoppage during Whit week for making as many internal and flue 
examinations as possible. The whole of the staff were in active 
operation, the office assistants turning out to do duty as inspectors. 
The result of this is shown in the very high number of entire 
examinations given above. Notwithstanding this, however, it is 
gratifying to be able to report that no dangerous defects were dis- 
covered.” 

THE LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The 
thirty-fourth half-yearly meeting of members of this institution 
took place on Saturday, the 4th inst., at the George Hotel, 
Aldermanbury, City. The chair was occupied on the occasion by 
Mr. Joseph Newton, Royal Mint, and the attendance was tolembly 
numerous. Thesitting was almost exclusively devoted to finaacial 
and other business closely related to the Association. After the 
reception of minutes of preceding meeting and the election of two 
or three new associates, the auditors, Messrs. James Irvine and 
John Humes, presented their repost and the balance sheet far the 
half-year just lapsed. From the two documents in question it 
appears that the number of ordinary members (foremen and 
draughtsmen of two years’ standing) at present on the dooks 
of the society is precisely 100, and of honorary members (em- 
ployers and other eminent scientific gentlemen) 53, The gmeral 
fund invested in 3 per cent. Consols, or in the hands o/ the 
treasurer, amounts to £431 2s, The Superannuation Fund, esta- 
blished for the partial maintenance of decayed foremen, has 
reached £903 18s,, whilst the fund projected for the assistasce of 
widows and orphans of deceased members exhibits the utterly 
inadequate total of £12 4s., and reflects discredit on the Institu- 
tion. After some slight discussion, both report and balance sheet 
were unanimously accepted. Mr. Salmon (Messrs. Ravenhill and 
Salkeld), Mr. Smith (Messrs. Moreland), and Mr. Vinicombe 
(Woolwich Arsenal), were subsequently chosen as committee men 
in lieu of three others who retired by rotation, and Mr. Bunt was 
appointed auditor for the current half-year, The chairman after- 
wards appealed energetically to the associated foremen to exert 
themselves in the preparation of papers to be read at the monthly 
meetings of the coming session, As the transactions of the 
Association were now regularly printed, it was absolutely essential 
that abundance of material of the kind indicated should be forth- 
coming. Having further announced that Mr, G. H. Ansell — 
at the sitting of the lst of A’ next, read @ paper, illustra 
by experiments, on ‘‘ A New Mode of ufacturing S .” Mr, 
Newton closed the proceedings of the evening. 
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VISIT OF THE SOCIETY OF ENGINEERS TO 
CHATHAM DOCKYARD. 


Tue second of what may be termed the al fresco meetings for 
the current session of the Society of Engineers came off on Fri- 
day last, when about a hundred of the members, associates, and 
their friends, visited the great works in progress at Chatham 
Dockyard. The trip, which was made by water both ways, was 
of the most pleasant character throughout. When it is said “by 
water both ways,” it is meanv going and returning, not by water 
below and from above, for “the heavens were as brass,” and the 
excursionists had to accept the delight of the sail on a gloriously 
beautiful day, with Old Father Thames full to the brim nearly 
all the way, and were denied the discomfort which some of them 
were probably philosophers enough to have been ready to accept, 
of a succession of much-needed copious showers, which came not 
then nor since. If there was any drawback from the pleasure of 
the trip, it perhaps lay in this, that its directors had attempted to 
combine too much of pleasure and of scientific observation in the pro- 
gramme ofasingleday. Thetripwasinexpressibly delightful bothin 
going and in the return, but it occupied nearly ten hours, and 
Jeft only a narrow margin for the inspection of the dockyard, of 
the extension works—the greatest earthworks in progress at the 
present day—and of the ironclad war ships, the Hercules and 
the Mona. ch, all of which were included in the programme. 

he party .eft the Old Swan Pier, London Bridge, at 9.15 a.m., 
on board the Oread steamer, R. Wheeler, master and purveyor, 
who met the extraordinary strain upon his resuurces throughout 
the day in a creditable manner. ‘The fine band of the 2nd 
Surrey Rifle Volunteers, of which regiment Mr. Baldwin Latham, 
President of the Society, is major, struck up on the first turn of 
the paddles the enlivening “ Portsmouth Quickstep,” which, like 
everything else they played throughout the day, was performed 
with admirable taste. 

Among the gentlemen present we noticed—and they are well 
entitled to first and most honourable mention, as the inde- 
fatigable, able, and courteous conductors of the excursion—Mr, 
Baldwin Latham, C.E., president; Mr. Alfred Williams, C.E., 
honorary secretary; Mr. P. F. Nursey, auditor; and Mr. G. W. 
Harris, secretary. Among the other members, associates, and 
visitors, were—Mr. J. S. Smith, mayor of Reigate; H. J. Close, 
Dr. Lacey, Dr. Cork, Dr. Muriel, Messrs. Newington, Ohren, J. 
Spencer, Gabrielli (contractor), W. F. Martin, J. Manwaring, R. 
J. Cheesewright, Westwood, RK. Harris, Geo. Innes, D. B. Ritchie, 
J. H. Adams, 8. H. F. Cox, G. W. Stephenson, H. A. Hulburd, 
Jas. Henry, Jas. Hay, A. Latham, Mr. Spon, J. McDougall, 
F. Colyer, J. Pinchbeck, H. Gore, W. Hendry, O. Burn, 8. Calley, 
W. Adams, F. E. Houghton, L. Olrick, T. Beattie (South-Western 
Railway), &c. &c. 

After passing through the Pool and down the river to Black- 
wall Pier, the steamer pulled up there, and a large number 
of additional excursionists joined at that point, including some 
of those above-named. 

Among the incidents which occurred in the progress down the 
river it may be mentioned that the excursionists partook, by 
relays, of luncheon, served in the after cabin, and about 
noon steamed past thé long ranges of effete, yet stately, 
* Wooden Walls of Old England,” moored in the entrance to the 
Medway at Sheerness; next past the Dockyard fortifications in 
course of construction, and speedily reached the new river wall 
and embankments which enclose St. Mary’s Island, and the new 
works at the Chatham Dockyard. The most notable objects 
met with were naturally those passed close to the landing pier at 
the dockyard—the Hercules and the Monarch, which are being 
fitted in the stream. The monster last named furnished 
at the time an apt illustration of the need that exists 
for the fitting and repairing basins that are being pro- 
vided at Chatham, and of the value that will attach to 
them. Alongside of the Monarch a shears vessel, or great float- 
ing derrick, was moored, and in the act of lowering into its place 
the crank shaft, which swung in mid-air. This will weigh, in its 
complete state, about twenty-five tons. Zn passant, it may be 
mentioned that the engines and boilers of the Monarch, which 
are being supplied by Messrs. Humphries and Co., of Deptford, 
weigh, minus water, above 900 tons. The materials are conveyed 
from Deptford in lighters drawn by steam tugs. It needs but 
slight retiection to bring one to the conclusion that fitting opera- 
tions are conducted at great comparative risk and cost, and that 
they are subject to indefinite delays in the stream, exposed to 
wind and tide as it is, as compared with the precision, quickness, 
and certainty with which they can be carried on in a still-water 
basin. In the one case there is the wind, weather, and water 
to bewatched, and it may be waited for; in the other crank shafts 
or boilers may be lowered in any state of wind or tide, and their 
fixing can be proceeded with without delay. 

Before proceeding to give notes of the visit after landing, it 
may be well to express at once our grateful acknowledgments of 
the polite communicativeness and of the courtesy extended to 
the visitors—in certain instances to ourselves personally—by 
Colonel Clarke, R.E., director of the Admiralty works, to whose 
kindness we are indebted for a proof copy of the map showing 
the extent and progress of the works, by which this article is 
illustrated, and which conveys to the reader an impression con- 
cerning them much more readily and accurately than can be 
done by any quantity of letter-press description; also to Colonel 
Pasley, C.K., engineer-in-chief, Chatham; Mr. E. A. Bernays, 
C.E.; Mr. J. H. W. Neville, C.E.; Mr. J. Carruthers, clerk of 
works; Mr, Daniel, C.E.; Mr. Thornton, and last, not least, Mr. 
Gabrielli, contractor, to whom the visitors were indebted for his 
hospitality as well as for the facilities he afforded to inspect the 
many objects of interest presented to their notice. Colonel 
Clarke, from an official engagement, was unable to meet the 
Society at Chatham, as he had intended to do. 

The party on landing passed along the inner ends of the com- 
paratively deserted building sheds, the only wooden vessels on 
the stocks being the Woodlark, three guns, and the Bulwark, 
ninety-one guns, “commenced May, 1859”—to be finished, it 
may be surmised, some day by breaking up, without leaving the 
stocks. Next in order of inspection were the workshops, with 
their ranges of planing, slotting, drilling, shaping, and other 
machines. The strange forms and immense weights of some of 
the forgings wereremarkable, but the tools, machinery, and general 
arrangements of this portion of the iron ship factory did not excite 
muchadmiration. Amongthe huge massesof metal being operated 
upon were the middle piece and the lower piece of the stem of 
the Sultan—we have been unable, by the way, to lay hands upon 
the vote or estimate for this new ironclad—andan armour-plate for 
one of the turrets, The middle piece of the Sultan’s stem weighed 
in the rough, as from the forge, above six tons, and the armour- 
plate, which was 18ft. long, 3ft. 8in. wide, and 10in. thick, about 
twelve tons; the table upon which it rested, being other five 
tons, gave the strap which worked it a load cf seventeen tons 
to move backwards and forwards. Another armour-plate—for the 
Monarch—gin. thick, lay in the same neighbourhood, ready bent 
roe — for the bolts. The bending is accomplished by 

yaraulic machinery, which is equal to a force of 1500 tons. The 
bolt holes showed accurate work, being conical, with a slight taper 








for about half the thickness of the plate, a form that, finished 
flush with the surface of the plate will give great strength. The 
bolts are 3in. and 3}in. in diameter. On the way to the new 
basins the visitors passed through the great timber yard, in 
which innumerable piles of splendid “ hearts of oak” lay black- 
ened with age, and waiting application to some other use than 
employment in the construction of three-deckers. 

It is difficult to convey an idea of the situation and the vast 
extent of the dockyard extension works, for this we refer to the 
map. The land upon which they are being constructed is a low- 
lying mud deposit, round which the river Medway winds, between 
the village of Chillingham and Chatham, by the Sovereign, 
Cockham, and Chatham Reaches. This great area is of a similar 
character to the districts known as Bugsby’s Marshes and the 
Isle of Dogs, round which the Thames winds in the neighbour- 
hoods of Poplar, Greenwich, and Blackwall. The great basins in 
process of construction at Chatham occupy a relative position on 
the Medway to the West India Docks across the Isle of Dogs. 
The width of the tongue at Chatham, across which these works 
will extend, is rather more than a mile, the width across the Isle 
of Dogs being rather less. These works will consist of a repair- 
ing basin, entering from Chatham Reach, having an areaof twenty- | 
one acres; in the centre a factory basin of twenty acres; and 
beyond that a fitting-out basin, with an area of thirty-three | 





acres, communicating with {the river at Gillingham Reach. | 


Each of the three basins will have a depth of  30ft. | 
at high-water neap tides. On the inner side of the 
central or factory basin new factory buildings will be | 
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of 600ft. for the supply of the Admiralty works. _The innu- 
merable tramways that are carried about the great wilderness in 
all directions, and the comical-looking locomotives of strange 
construction scampering hither and thither upon them, could 
not fail to attract notice; but probably, of the moving objects 
on the scene, the large number of men in a queer uniform— 
dark drab crossed with blue stripe shirtr, knee-breeches and 
stockings en suite, peakless skull caps on one extremity, mud 
boots on the other—were the most observed of all observers. 
These, it need scarcely be said, were the convicts, who are now 
employing their energies, if they have not always done so, in 
their country’s service. The variety of the occupations for which 
they are found available is very great, and although the notes we 
made concerning them may not seem to come within our range 
in describing these works, a few particulars may not be con- 
sidered out of place. First of all, we may say that they give the 
impression of being a doggedly industrious set of men. Doubt- 
less, although they seem to labour apparently in detached parties, 
and without supervision, they were in every case under a sufli- 
ciently vigilant eye, and had a direct stimulant to their industry 
in labouring to reach a higher class, and the indulgencies and 
advantages attaching to it. However apparently correct their 
conduct may be at work, it is a melancholy fact that about half 
of these unfortunates incur extra punishment in every year. 


| Their daily life is occupied thus:—They rise, wash, clean cells, 


&c., at 5 a.m., breakfast at 5.45, attend morning prayers at 6.15, 
muster for work at 6.30, dine at 12.15, resume work at 1.15 till 
4.55, have supper at 6.10, which lasts half an hour, spend the 
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erected, upon an area of 1000ft. by 500it. Between the factory 
basin and the river, occupying an area of equal extent, there will 
be ten slips for laying up frigates, large docking platforms, work- 
sheds, and a camber for floating dock. 
will include foundry, smitherics, boiler fitting and erecting 
shops, brass-foundry, coppersmiths’ shops, and the necessary 
stores and offices. 
will be four graving docks, of 500ft. long and 80ft. wide—size 
enough to receive the largest of our ironclads—with worksheds 
between and adjacent to them. A large coal store will be pro- 
vided at the river end of the fitting-out basin. The new works 
occupy 380 acres. The water area of the basins, as will be seen 
from the above, is seventy-four acres; there will be 18,000ft. of 
wharfage in the basins, and 6000ft. of river wharfage. The en- 
tire area will be enclosed between the existing dockyard at one 
end of the bend to Gillingham Reach, at the other by a river 
wall and embankment, which are being entirely executed by con- 
victs under the direction of the Admiralty authorities, and is a 
splendid piece of water engineering, well forward towards com- 
pletion. The fitting-out basin, much the largest of the three, 
with which but little progress has as yet been made, will also, it 
is intended, be executed by convicts. The other two basins, the 
graving docks, and the factory buildings, will be executed by con- 
tract. A large amount of the heavy work involved in these con- 
tracts has been already executed, including especially two of the 
graving docks, which are very fine examples of strong and 
durable masonry, having the best combinations of concrete (eight 
of gravel to one of lime) as a basis, with superimposed granite, 
Portland stone, and brickwork. The stone is furnished to the 
contractors from the Government quarries at Portland and 
Dartmouth, and the bricks are supplied also by Government, be- 
ing made by the convicts. 

Many points and objects of interest presented themselves to 
the visitors over the vast area in which the works are being pro- 
secuted; but their number, the distances between them, and the 
limited time at disposal, prevented an adequate inspection of all 
that invited attention and inquiry, The two graving docks 
and the portions of the dock walls erected naturally attracted 
much attention; and the information communicated so freely 
by Mr. Bernays and Mr. Gabrielli was accepted with much 
interest. The numerous sectional and other drawings, and the 
exquisite models of the works exhibited, the perfect system of 
templates as explained, the great room in which full-size drawings 
of every stone are made, with many other helps kindly furnished, 
enabled the visitors to form a tolerably accurate idea as to the 
character and extent of the works as they are to be, and as to the 
modus operandi being employed in their execution. Although 
there was no water from above there was evidence enough of a 
copious supply from below, the pumping machinery fetching 
up 1700 gallons an hour. On the subject of water supply it 
may also be mentioned that a well is being bored to a depth 


The factory buildings | 


On the inner side ef the repairing basin there | 


| next hour and five minutes in cleaning shoes, shaving, bathing 
reading, evening instruction, letter-writing, &c.; they take down 
their hammocks at 7.45, swing into them at 8, to “sleep the 
sleep of the innecent,” or otherwise, and thus ends their daily 
life. Their out-door labour, including mustering to and from 
| labour, occupies ten hours and forty minutes. 

The works in which they have been engaged in connection with 
the dockyards extension, embrace building brick-kilus and basin 
walls, and making bricks, making tramways and roads, exca- 
vating and removing clay, smiths, masons, carpenters, and saw- 
yers’ work, driving horses, and attending railway points, grinding 
| lime, and pumping water, making pick-handles and glazing 
| sashes, scappled, tooled, boasted, and ashlar mason work, with 
| general labour of almost all kinds. Malingering is by no means 
| a rare offence amongst them; sores are made or neglected for the 
| purpose of evading labour; inflammation is produced by passing 
| pins and fibre through the skin of the extremities. Some time 
since one prisoner intentionally placed his hand between the 
buffers of two railway wagons, causing fracture of the bone, 
which he purposely irritated so much as nearly to cause the loss 
of the hand. The exposure to cold and wet on St. Mary’s 
Island and on the river wall and embankment works had a pre- 
judicial effect om the convicts’ health, an evil which has been 
abated by an improvement in their dietary. The manufacture 
of bricks by the convicts, and the extensive brick fields and 
sheds in which this is prosecuted, are objects of attraction. 
This year the bricks produced will probably exceed twenty mil- 
lions. They are 9}in by 4}in., and 2hin. thick. The year's pro- 
duction will be sufficient to pave a pathway 5ft. 8in. broad and 
one hundredand eighty-three mileslong. A large proportion of the 
clay is obtained from St. Mary’s Islanditself, and a part is brought 
from Burham, with sand from Aylesford. The imported mate- 
rials is unloaded at the jetties at the end of the brick-field, from 
which it is wheeled on tramways to convenient parts and stacked, 
the clay and sand in alternate layers, to be ready for use when 
wanted, The bricks are made by the machines of Porter and 
Company, of Carlisle, six machines being at work daily. The 
sheds for drying the bricks are conveniently arranged and effi- 
ciently covered upon a novel plan. Before leaving the marsh an 
interesting spot is worth passing notice, namely, thenew burying 
place in which the remains of the French prisoners of war have 
been re-interred. Inthe olden time, when the prisoners were 
kept in the hulks in the Medway, as they died they were brought 
ashore and buried anywhere in the marsh. The scattered bones, 
as they have come to light in different situations, have been care- 
fully collected and reverently re-interred in an area chosen for 
the purpose, which has been neatly enclosed, and over which a 
monument is to be erected. It may be mentioned, as touching 
this subject, that near Chillingham Reach, a portion of the coast 
is known as “Deadmen’s Island,” on which theends of the coffins 
are sometimes vo be seen as they are washed bare by the tide, 
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St. Mary’s Island has almost over all its surface, at varying depths 
15in. or 18in. of peat, the remainder of the deposit being con- 
solidated mud and stiff clay. 

About 1200 convicts are at work in the dockyard works, and 
nearly the same number of paid men. The works have been in 
progress for about ten years, and will not be completed for 
several years to come. The total cost, including convict labour, 
is estimated at a million and three-quarters sterling. The outlay 
is of course spread over a series of years. The completion of 
the works includes dredging the Medway from the locks to 
Sheerness, to form a channel 600ft. wide, 27ft. deep at half- 
tide, 31ft. at neaps, and 35ft. at spring tides. 

The necessity for the provision of larger accommodation at 
Chatham, or elsewhere, if England is to maintain her position 
as a maritime power, is incontestable. The total area of all 
the docks and basins in our dockyards now is only forty-one 
acres, whereas there are fifty-one acres of floating basin 
at Cherbourg alone; the whole harbour of Brest consists of 
basins and quays, and Toulon has 170 acres altogether. Even 
the insufficient accommodation we possess is only very partially 


available for ships as they are now constructed. The greatest 
length of ships up to about 1830 was 205ft., now they are 
built from 380ft. to 400ft. long. The width has been increased 
from a maximum of 54ft. to 60ft., and the draught of water to 
27ft. The horse-power of our steam navy has more than doubled 
since 1854, or to nearly 150,000-horse power. 

On concluding their round of the dockyard works the visitors 
were taken over the Hercules and the Monarch by Colonel Pasley, 
R.E., whose ability as an expositer and urbanity as a gentleman 
greatly enhanced the interest and pleasure of the tour. We 
have already too far outrun our space to enter upon any reference 
to the details of this concluding portion of a most interesting 
visit. The company dined—again in relays—on board, on the 
return to town. The post prandial speeches on deck were brief 
and appropriate to the loyal and special toasts; but, notwith- 
standing their brevity and wit, have to be left unrecorded. 
The Oread reached the starting quay at London Bridge about 
half-past ten o'clock, when the happy party dispersed, every 
one more than satisfied with the enjoyments of that long-to-be- 
remembered and bright summer’s day. 
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WE annex a diagram reduced from the original, kindly sent us | general principle is that the light passes only through a small 


by Messrs. Bryan Donkin and Co., 


hardly requires a word of explanation. By the aid of photo. | 


graphy a line is traced on prepared paper showing the temperature 
of the condensed water at any moment during the day. The 


Blue Anchor-road, which | aperture to a sheet of prepared paper moved slowly by clockwork. 


The orifice rises and falls with the temperature, the same prin- 
ciple can be applied in various ways to record the pressure of 
steam, &c. 








THE SIEMENS FURNACE APPLIED TO THE 
MANUFACTURE OF CAST STEEL. 
On the 7th of last May Mr. Siemens delivered a lecture 


to the fellows of the Chemical Society on the application of | 


his furnace to the manufacture of cast steel. On the 3rd of 
April we illustrated and described one of Mr. Siemens’ 
furnaces as used for making steel from the ore,and gave the 
general details of the process. Mr. Siemens’ able lecture dealt 
atgreat length with thetheory of steel making, and with the 
more remarkable features in its history; he also described 
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minutely the working and construction of his furnace. 
The most interesting portion of the lecture referred to the 
production of steel direct from the ore and the fusion of 
steel in an open bed. This we reproduce here, with so 
much of our engraving of April 3rd as is necessary to illus- 
trate Mr. Siemens’ observations. 

Fusion of Steel on the Open Bed.-—The furnace employed for 
the fusion of steel on the open bed is similar in shape to a re- 
heating or puddling furnace; the direction of the flame is from 
end to end; and the regenerators are placed transversely below 
the bed, which is supported on iron plates, kept cool by a current 
ofair. The air enters beneath the bed plates in front, and escapes 
by two ventilating shafts at the back of the furnaces near the 
en This cooling of the bed is very necessary to keep the slag 
or melted metal from finding its way through into the regenerator 
chambers, The upper part of the furnace is built entirely of 
Dinas brick, consisting of nearly pure silica, which is the only 
material, of those practically available on a large scale, that I 
have found to resist the intense heat at which steel-melting fur- 
naces are worked; but though it withstands perfectly the tem- 
perature required for the fusion of the mildest steel, even this is 
melted easily if the furnace is pushed to a still higher heat. 

There are three doors in the front of the furnace, one in the 
centre immediately over the tap hole and two near the bridges, 
through which the bed can be repaired when necessary, and ingot 
ends or other heavy scraps may be charged in. Sloping shoots are 
provided at the back of the furnace, through which long bars, such 
as old rails, ma be conveniently and beneath these are 
openings for the pig iron, The upper ends of the 





| shoots is on a level with an elevated charging platform behind the 
| furnace. 

The bottom of the furnace is formed of siliceous sand, which 
| answers exceedingly well if properly selected and treated. 

| Instead of putting moist sand into the cold furnace, as is 
usually done in preparing the bottoms of furnaces for heating or 
| melting iron or copper, [ dry the sand and introduce it into the 
hot furnace, in layers of about lin. thickness. The heat of the 
furnace must be sufficient to fuse the surface of each layer, that is 
to say, it must rather exceed a welding heat to begin with, and 
rise to a full steel-melting heat at the end of the operation, in order 
to impart additional solidity to the uppermost layers. Care must 
be taken that the surface of the 
bath assumes the form of a shal- 
low basin, being deepest near the 
tap-hole. Some white sands, 
such as that from Gornal, near 
Birmingham, will set under these 
circumstances into a hard imper- 
vious crust, capable of surviving 
from twenty to thirty charges of 
liquid steel, without requiring 
material repairs. If no natural 
sand of proper quality is available, 
white sand, such as Fontaine- 
bleau sand, may be mixed inti- 
mately with about 25 per cent. of 
common red sand, to obtain the 
same results, 

In tapping the furnace the loose 
sand near the tapping-hole is 
removed when the lower surface 
of the hard crust will be reached. 
The lowest point of this surface 
is thereupon pierced by means of 
a pointed bar, upon the with- 
drawal of which the fluid metal 
run out from the hottest and 
<leepest portion of the bath into 
the ladle in front of the furnace. 

M. Le Chatelier now proposes 
to mix the natural bauxite, of 
which the bottom of the experi- 
mental furnace at the works of 
MM. Boignes, Rambourg, and 
Co., near Montlucon, was first 
made, with about 1 per cent. of 
chloride of calcium in solution, to 
calcine the mixture, and to form 
it into moulded masses of highly 
refractory material. 

A hard bottom being thus 

prepared, and the heat of the 
furnace being raised to whiteness, 
itis ready to receive the materials 
to be melted. 
‘ ‘ . If these materials consist of 
bar iron, or of old iron and steel rails, they are cut into lengths 
of about 6ft., and are introduced into the furnace through 
slanting hoppers B from the elevated platform at the back, so that 
their ends rest upon the sand bottom forming the bath. 

If the capacity of the furnace is such that charges of three tons 
can be formed, about 6 cwt. of grey pig iron is introduced 
through the ports or short hoppers below the main charging 
hoppers before mentioned. As soon as a bath of pig metal is 
formed the heated ends of the rails or bars begin to dissolve, 
causing the bars gradually to descend. By partially closing 
the mouths of the charging hoppers a regulated quantity of 
flame is allowed to escape from the furnace, in order to heat the 
descending bars of metal previous to their entry into the melting- 
chamber, the object being to maintain the high temperature of the 
furnace, notwithstanding the constant introduction of cold metal. 
The escaping products of combustion which are thus withdrawn 
from the regenerators are a positive gain to the heat of the fur- 
nace, because, having been in contact with comparatively cold 
metal, they would be at a heat inferior to that of the upper 
portions of the regenerators, and would therefore only lower,their 
temperatures. 2 y 

As the bars sink in the hoppers by their gravity, they are fol- 
lowed up by additional bars until the metal charged amounts to 
about y oe. tons, all of which will be rendered fluid within 
about four hours from the time of commencing the charge. The 
metallic bath is tested from time to time by the introduction 
of a bar through one of the front doors of the furnace, and 
if the bath should become thick before the end of the operation, 
although the heat has been maintained, it will be n ry to 
introduce an additional quantity of pig metal, All metal 





being liquid, a sample is taken out by means of a small iron 
ladle, and plunged into cold water while still red-hot. In 
breaking this sample upon an anvil, the temper and quality of 
the metal may be fairly judged. Its fracture should be bright 
and crystalline, betokening a very small proportion of carbon (not 
exceeding ‘I per cent.) and the metal should be tough and malle- 
able, notwithstanding its sudden refrigeration. From 5 per cent. 
to 8 per cent. of spiegeleisen (containing not less than 9 per cent. 
of manganese), is thereupon charged through the side openings 
upon the bank of the furnace, and allowed to melt down into the 
bath, which is then stirred and made ready for tapping in the 
manner before described. 

The amount of carbon introduced with the spiegeleisen deter- 
mines the temper of the steel produced, the manganese being 
ey to prevent redshortness, unless Swedish or Styrian iron 
is used, 

When old iron rails or scrap of inferior quality are charged the 
addition of manganese does not suffice to effect the necessary 
purification of the steel produced, but the perfectly liquid con- 
dition of the bath, together with the unlimited time available for 
chemical reaction, offer extraordinary advantages for the introduc- 
tion of such materials as may be found to combine with sulphur, 
a, silicon, or arsenic, which are the usual antagonists to 

dealt with. 

_The experiments which I have been able to institute in this 
direction are by no means complete; nevertheless, I have obtained 
most beneficial results from the introduction into the bath of 
litharge, in conjunction with oxidising salts containing strong 
bases, such as the alkaline nitrates, chromates, chlorates, stannates, 
titanates, &c, 

The choice of the reagents and the quantity to be employed 
depend, naturally, upon the quality and quantity of objectionable 
matter to be removed. 

By the aid of the process just described it will be possible to 
convert old iron rails into steel rails of sufficiently good quality 
at a cost scarcely exceeding that of re-rolling them into fresh iron 
rails. The non-expensive nature of the process may be judged by 
the fact that extremely little labour is required in conducting it; 
that the loss of metal does not exceed from 5 to 6 per cent., and 
= 10 to 12 cwt. of coal suffices to produce a ton of cast 
8 

Ore.—Although I have succeeded in producing malleable steel 
from ordinary English iron by this process, it would be unreason- 
able to expect steel of really high quality in using those materials 
which are already contaminated in the blast-furnace; and I am 
sanguine in the expectation of producing cast steel superior in 
quality, and at a low cost, directly from the better description of 
ores, such as the hematites, magnetic oxides, and the spathic 
carbonates. My experiments in this direction extend over several 
years; and last year I sent a few bars of steel produced from hwma- 
tite ore to the French Exhibition, which had stood a high test in 
Kirkcaldy’s machine. A “grand prix” was awarded for this and 
other applications of the regenerative gas furnaces. 

Having tried various modifications of the furnace I have 
arrived at a form of apparatus not dissimilar to the one just 
described. The furnace and tapping arrangements are, indeed, 
the same, except that for the slanting hoppers vertical hoppers 
over the middle of the bath are substituted, in which the ore 
gradually descends. Each hopper is formed of a cast iron pipe, 
supporting a clay-pipe, which is attached to it by means of a 
bayonet-joint, and reaches down into the furnace, while the cast 
iron pipe rests with its flange on the charging platform. 

A fire space is provided surrounding each hopper, through 
which flame ascends from the furnace, and is allowed to escape 
in regulated quantities near the upper extremity of the retort, 
the object being to heat the latter and the ore contained in it to 
a red heat. A wrought iron pipe descends into each hopper 
from a general gas tube above, through which a current of 
ordinary producer gas is forced in amongst the heated ore. The 
propulsion of the gas is effected most conveniently by means of 
a steam jet in the gas tube leading from the main gas channel 
to the top of the furnace, care being taken to effect a total con- 
densation of the steam by passing the gas finally through a small 
scrubber, in which water trickles over pieces of coke. In this way 
the gas is at the same time purified from sulphurous acid, the 
sulphur of which might otherwise combine with the reduced ore. 

The furnace is charged in the following manner :— : 

The hoppers and gas pipes being placed in position, about ; cwt. 
of charcoal is charged through each hopper to form a basis for the 
ore with which these are afterwards filled. 

About 10 cwt. of pig metal is charged through the ports at the 
back or front of the furnace, which, upon being melted, forms a 
metallic bath below the hoppers. In the meantime the ore in the 
lower parts of the hoppers, being heated in an atmosphere of 
reducing gas, has become partially reduced into metal sponge, 
which, in reaching the metallic bath, is readily dissolved in it, 
making room for the descent of the superincumbent ore, which is 
likewise reduced in its descent and dissolved in due course, fresh 
ore being continually supplied on the charging platform. The dis- 
solution of the reduced ore proceeds with extraordinary rapidity, 
but is practically limited by the time necessary to effect the reduc- 
tion of the ore in the hopper which occupies several hours. It is, 
however, not essential that the ore should be thoroughly reduced 
before reaching the bath, because the carbon contained in the cast 
metal serves also to complete the operation. — . 

I prefer to employ a mixture of hematite and spathic ore, 
containing the elements for forming a fusible slag, which will 
accumulate on the surface of the metallic bath, and may be 
from time to time removed through the centre door. If the ore 
contains any silica it is necessary to add some lime or other 
fluxing materials, but it is desirable to employ ores containing 
little gangue, in order not to encumber the furnace with slag, 
reserving the poorer ores for the blast furnace. The ore should, 
moreover, be in pieces ranging from the size of a pea to that of 
a walnut, in order to be pervious to the reducing gases. If ores 
in the form of powder are employed, it is necessary to mix them 
with about 10 per cent. by weight of light carbonaceous materials, 
such as dry t, wood, or charcoal. - 

The metallic bath having sufficiently increased ‘in the course 
of from three to four hours, the supply of ore is stopped, and 
that contained in the hoppers is allowed to sink. Before the 
hoppers are empty, a false cover of cast iron lined with clay at 
its underside is introduced, being suspended from above by. a 
strong wire, in order to prevent the access of flame to the interior 
of the empty hoppers. Charcoal and ore are filled in upon the 
top of this false cover, and, on cutting the wire, afterwards form 
the commencement of the succeeding charge. : 

When all the ore has disappeared the metallic bath is tested 
as before described in reference to the melting'of scrap. If it 
should be partially solidified, cast iron is added to re-establish 

plete liquefaction; but if, on the other hand, the bath contains 
an excess of carbon, oxidising agents may be 





added, as before 
described, in requisite proportion. From 5 per cent. to per cent. of 
spiegeleisen is then added, and the furnace is tapped as already 


ribed. 

The quality of the steel produced is chiefly dependent upon the 
quality of the ore, but considering that ores of great freedom from 
sulphur, phosphorus, or arsenic, can had in large quantities, 
this process contains all the elements for, producing steel of high 

uality. 
7 foie tried a variety of ores, I do not attach much importance 
to their precise composition, so long as they are comparatively free 
from gangue, and from sulphur and phosphorus, the heat being 
sufficient to reduce the most refractory. My experience is, how- 
ever, as yet limited to experimental working. 
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ments = os apparatus used in the manufactare of aerated bread.”—Ist 
April, | 

1250. yay a ee. & Lincoln’s-inn-fields, London, ‘‘ Improvements 
in heating and il and in employed therein.”—A com- 
munication from John Johnson, Saco, », Maine, U.S.—!6th 4 1968. 
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suitable for use again in the manufacture of chlorine, and capable of being 
applied also to other purposes.”—27th February, 1868. 

675. ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit Works, Artillery- 
street, Horsleydown, Surrey, “I in h y oF apparatus for 
the manufacture of caps or covers. applicable to bottles and other vessels, 
and in the construction of such or other caps or covers.” 

678. JAMES LEACOCK, Castlewellan, Down, Ireland, ‘‘ Improvements in paving 
for streets, roads, and ways.” 

679. JOHN ROBINSON, Greenfield, Yorkshire, “ Improvements in the method 
of cleaning and pr ing deposits ing upon the surfaces of feed- 
water heating apparatus employed in boilers for generating steam, and in the 
apparatus connected therewith.” 

680. JOSEPH BUNKERLEY, Denton, Lancashire, ‘‘Certain improvements in 
the method of manufacturing hats or coverings for the head, and in appa- 
ratus employed therefor.”—28th February, 1868. 

690. EDWIN BAKER, Charles-street, Mortimer-street, London, “ Improvements 
in the formation and application of screw bolts.” 

695. GEORGE LINDSLEY, Swindon, Wiltshire, ** I 
and applying motive power for propelling carriages and ~y other purposes, 
and in apparatus employed therein.’ 

699. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements in sinking or forming wells, and in apparatus to be used for this 
and similar pur, 

702. LEONCE BERNARD SCHMOLLE, eas, London, *‘ Improvements 
in skeleton skirts.”"—29th February, | 

707. JOHN RAWSTHORN, Preston, ie “Imp in hinery 
for dressing millstones."—2nd March, 1868. 

719. THOMAS BISSETT, Marilee, Blairgowrie, Perth, N.B., 
reaping and mowing machines.” 

720. WILLIAM BRUCE THOMPSON and WILLIAM GALL, Dundee, Forfarshire, 
N.B., “ Improvements in machinery or apparatus for winding yarns or 
threads.” 

722. JOHN MANLY, jun., Birmingham, “ Improvements in those kinds of nails 
which are used upon furniture, saddlery, and trunks, and for other useful 
and ornamental purposes.” 

723. WILLIAM SPENCE, Quality-court, Chancery-lane, London, ‘‘ Improve- 
ments in machines for making nails."—A communication from Joseph 
Bonneau, Paris. 

725, WILLTAM WHITTLE, Harborne, Staffordshire, “ Improvements in steam 
engines and steam boilers.” 
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“Improvements in 











727. GEORGE A , Nor land-street, Strand, London, ‘‘ Improve- 
ments in app for ding and pressing for artificial 
fuel.” 


728. EPHRAIM BURTON, Clapton, Middlerex, and JOHN LAWRENCE, Uckfield, 
Sussex, “ Improvements in machinery for screening and sifting coals, cinders, 
and other matters.” 

733, BURROWES WILLCOCKS ARTHUR men, cng, Portland- 
place, London, in hyd 

734. JAMES ABRAHAM LEE, Lydney, Ghnestenhiee, “Improvements in 
machinery for cutting and reducing wood, adapted ae to prepare it 
for the preparation of paper fibre therefrom.”—3rd March, 

757. JOHN HAMMERSLEY, Spencer-street, Clerkenwell, Toodon, “ Improve- 
ments in the construction of marine chronometer boxes.” 

766. JOHN BARRACLOUGH FELL, Sparke | —. near Newton-in-Cartmel, 
Lancashire, “ Imp: in oT i engines, car- 
riages, or permanent way.” —5th March, 1868. 

773. ISAC LOUIS PULVERMACHER. Regent-street, London, “ Improvements in 
apparatus or means for a, applying, and ascertaining the power of 
electric currents.”—6th March, 1868. 

790. ROBERT LEAKE, Strangeways Ha en Works, Manchester, and 
RICHARD PLATTS, in y for etching or 
engraving rollers for printing.” 

793. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements in 
combing machinery.” —A communication from Firmin Natalis Thullier- 
Gellée, Amiens, France. 











796. ROBERT TOOTH, Fenchureh-street, London, “ ry ee in the evapo- 


ration of liquids, and in apparatus to be employed there 





The foll descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVEBS. 
Sadiutting B Fixed Steam and other Engines, Horse, } ae and 
Water Mills, Gearing, Boilers. Fittings, 
3565. O. HOLLINGWORTH, Newcastle-on-Tyne, ** chew Sor prevention 
of smoke and economising fuel.” - Dated \4th Decemb:r, 1867. 

This invention consists in supplying furnaces with fuel by the following self- 
acting h :—Two shovels and rakes are fitted to two 
solid- fink travelling chains, and these shovels and rakes spread the fuei evenly 
over the surface of the furnace grate. The rotation of the chain causes the 
shovels to open the lid of a coal box fixed in front of the furnace, which lid and 
furnace door are made self-closing by a coun’ it or mechanical 
equivalent. The chain is set in motion by a small shaft passing along in front 
of the furnace connected with the engine in the usual way, the chains 
rolling on blocks of sufficient diameter to allow the shovel and rake to pass 
round.— Not proceeded with. 
3576. G. D. a Clerkenwell, London, “Engines actuated by steam, air, &c."" 

— Dated \6th December, 1867. 

This ty has reference to a former patent _ granted to the —, > 
tentee, dated 15th June, 1866, No. 1601. The of the 
irons to be quoted here at sufficient length for an intelligible — _ 

vot 











This invention consists in the means of and apparatus for obtaining and 
applying hydrogen gas to the furnaces of — engines, boilers, and kilns, for 
the manufactnre of bricks and lime, - » this end the _ constructs the 
said furnaces with a suitable ch f any co shape, and placed in 
any convenient position, through which chambers he pasees steam, causing it 
thereby to be decomposed, and thus supply hydrogen gas to the furnaces. 

3586. W. Ross and A. LONG. Walworth, “ Means for the prevention of and 
removing incrustation in steam boilers.”— Dated 1ith December, 1867. 

Here the inventors boil the paring of horses’ hoofs in water, say, in the pro- 
portion of about 14 Ib. of parings to ten gallons of water, kept boiling for about 
five hours. To this they add, say, about seven gallons of liquid from tan pits; 
also 25 Ib. of leather scraps, 10 Ib. of carrageen, or Irish moss, or other matter 
having similar properties; also they add about 14 Ib. of potatoes and about 
5 Ib. of slough, or the oily or pe matter of horns, and about 1 ib. of 
sumach. They form the above into a paste, jelly,or solid composition, and 
apply it in the: proportion of one pouna per nominal horse-power per month, 
more or less.—Not proceeded with. 

3590. W. A. GILBER, South-street, Finsbury, aR fr aT 
—A communication.— Dated \7th December, 1867 

This invention consists in raising water by combinations of apparatus or 
pamps moved by the wind, by steam, or by a waterfall formed either by a 
natural current of water or by a flow of water from a reservoir previously 
filled, or by combinations of these three motive forces, from lower variable 
levels to higher variable levels, in such a manner that, whatever may be the 
distances between these levels, the water is never raised to a height greater 
than these distances ; and the invention also consists in an improved construc- 
tion of pump and windmill for the d purposes. 

3592. H. ==, Preston, “‘ Furnaces for steam boilers, &c."—Dated 18th 
Decem 


18 
This invention consists ofa double set of tubular grate bars formed by bend- 
ing tubes, the ends of which are cennected to two water chambers, one of 
which is connected to the upper part of the boiler, and the other to the lower 
part of the boiler. By these means acirculation is kept up in the boiler and 
through the tubular grate bars, and the steam generated in the tubalar bars is 
carried off into the boiler. —Not proceeded 











municat 
This invention relates to furnace grates and casings of the kind in which 
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water is present internally for the purpose of preventing the injurious action 
of the heat of the fire thereon, and it consists, First, in making the grate 
with a water passage into and through its middle bar, and with two serpentine 
passages leading from one end of such bar in opposite directions, and through 
the other bars composing the grate or section of grate; Secondly, in making 
the ends of the two serpentine passages lead into the opposite ends of a trans- 
verse passage, liaving the discharge passage or a passage leading to a boiler at 
its middle, and diametrically opposite to the inlet passage into the middle bar, 
which allows of the grate being set in journals; Thirdly, in making the tops 
of the hollow bars composing the grate of a bevelled or trapezoidal form ; 
Fourthly, in making the casings or sides of the chamber or fire-box with spaces 
for water, and with elongated air passages crossing such spaces, which air 
passages—combined with stays if necessary—serve to strengthen the casing, 
and at the same time to distribute the currents of water in the best manner 
throughout the casings, and Fifthly, in combining the grate and casings, and 
putting the water passages of the grate in communication with the water spaces 
= the casings, so that the water will pass through the grate and then through 
ie casings, 


Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

ane. F. L. and C. L.'HANCOCK, Dudley, ‘ Propellers.”—Dated 11th December, 


This invention is not described apart from the drawings. 

3595. J. PATTERSON, Hull, “ Capstans.”—Dated 18th December, 1867. 

This invention consists in a novel arrangement of shafts or spindles carrying 
toothed wheels, by which motion is imparted to the capstan, and also to an 
arrangement of pawls working in ratebet teeth, in order to prevent the capstan 
from turning in the wrong direction.—Not proceeded with. 

3596. J. MURRAY, Whitehall-place, London, “' Construction of roads, &¢.”— 
Dated '8th December, 1867. 

This invention consists in first preparing the under surface. The inventor 
then lays down upon this surface a series of lengths of timber, and if necessary 
these timbers may be bolted or otherwise fastened to one another. Upon these 
timbers he sets the usual granite or other paving, natural or artificial asphalte 
or other material being laid between the stones and the timber, and also 
between the stones themselves, so that the stones are covered on every side 
except the upper suriace, or that surface exposed to traffic by such asphalte or 
other material.—Not proceeded with. 


3600. J. COCKSHOOT, jun., Manchester, “* Construction of carriages.” —Dated 16th 
1867. 
This invention relates, First, to that portion of carriages, coaches, landaus, 


and other vehicles, called the door framing, which has been hitherto made of 
wood and secured together by wooden plugs or The improvements con- 


sist, First, in constructing the two upright pillars of the door frame, that is the | 
hinge pillar and the latch pillar, of thin metal, and screwing the other part of | 


the frame and the panels, if necessary, thereto, and casting or forming the male 
part of the door hinge on such hinge pillar, so as to constitute one piece, the 
hinge being constructed as in the specification of letters patent previously 
grant d to the present p , dated Sep 
constructing the framework of the door, about two or more inches of space are 
available for ingress and egress, and by combining the hinge and metal frame 
great strength is obtained. A Second part of the invention relates to carriages 
wherein the door and window casing are in two parts, upper and lower, and 





the improvements consist in the novel application and arrangement of rods, | 
| cast] or wrought iron, or other material. Instead of a segmental centring 


| usually employed, the inventor makes use of a flat board or stage to support 


levers, and spring bolts contained within the window space of the door, which 
are acted upon by the rise and fall of the window for the purpose of bolting and 
unbolting the door. 


Class 8.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3549. A. BULLOUGH, Blackburn, “‘ Looms.”—Dated 13th December, 1867. 

The object here is the weaving of two or more pieces of narrow cloth in one 
loom, each piece being woven and having selvages perfect and independent of 
each other. The patentee attaches one end of a rod or strap to one of the 
pickers, which rod is continued in front of the slay to the picker in the opposite 
box; near the centre of the slay he fixes two studs or castings carrying a 
spindle on which works a third picker, also attached to the rod or strap above- 
mentioned. He thus divides the shuttle ‘‘race” into two lengths, having a 
reed space for each, and a third shuttle space between the two reed spaces. 
The action of the loom is as follows : — A shuttle being placed in the right hand 
box, and one in the centre shuttle space, a pick from the right hand impels the 
shuttle from that box across the race into the centre shuttle space; the shuttle 
from the latter space is impelled across the race of the second reed space, and 
enters the shuttle box at the left hand of the loom, and vice versd: 
on, 2 oo and J. SCHOFIELD, Blackburn, “* Shuttles.”— Dated 14th 

Here the inventor employs a tongue or peg having a swell or enlarged part 
near its hinge, on which is chased a male screw; the bobbin to be used is 
bushed at its flanged or larger end, and a female screw formed in the bush, so 
that on a bobbin being placed on the tongue or peg, and turned thereon, the 
screw on the peg enters the bush in the bobbin and securely holds the same. 
Or near the point or end the tongue or peg may be chased or screwed, and a 
metal cap or tip, having a female screw therein, fixed on the smaller end of 
the bobbin to receive the screw on the point or end of the tongue or peg. In 
applying this invention to existing bobbins the inventor employs a taper screw 
on the tongue or peg, and taps or screws part of the hole in the bobbin, 
— —— employing a bush in which to form the female screw.—WNot pro- 
cee 


3567. E. and A. TATHAM, Nottingham, “ Manufacture of sinkers for hosiery and 
other machines.” — Dated 14th 18 


The object here is to increase the elasticity and durability of the sinkers em- 
and the i 


ployed in hosiery and other hi consists in submitting 
them to a hardening and tempering process. In carrying out the invention the 
patentees harden the sinkers by any ordinary process; they then place a 
number of them in cramps or other lightening apparatus, and when they are 
held in this apparatus they temper or “let them down,” whereby any irregu- 
larity produced in the hardening process is removed. 

3582. N. HALEY and J. HODGSON, Bradford, “ Machinery for twisting or 

doubling wool, silk, d&c.""— Dated \7th December, 1867. 

This invention consists in the application of self-acting apparatus to such 
machinery,which when the yarn breaks will cause the top roller to rise or be lifted 
clear of the bottom roller, so that the yarn will not be drawn forward, and also 
at the same time will stop the rotation of the spindle while the minder ties 
the knot, or repairs the breakage of the yarn.—WNot proceeded with. 

3598. W. WALKER and T. PRESTON, Dewsbury, Yorkshire, “ Machinery known 
as the condenser carder.” —Dated \8th December, 1867. 

This invention consists in the application of a card roller to work in contact 
with the stripper. This roller is caused to ran at a slower surface speed 
than the said stripper, whereby it is cleansed of loose fibre or knots or bits of 
wool, thus dispensing with the present mode of cleansing the stripper by hand, 
which has to be done frequently, the machine having to be stopped for the 
purpose. —Not proceeded with, 

3612, A. COCHRAN, Kirtonfield, Renfrew, “ Machinery for finishing woven 
Sabrics.”~— Dated 19th December, 1867. 

This invention is not described apart from the drawings. 

3618. W. B. PULLAR, Broad-street, London, “‘ Manufacture of fabrics to be 
made into skirts.”"—Dated 19th December, 1867. 

Here the inventor so weaves the fabric that the skirt may be gored without 
waste, and so that two gores or breadths of the skirt may be cut from the fabric 
side by side. This the inventor does by weaving the fabric in a special manner. 
—WNot proceeded with. 

3621. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ Machinery for card- 
ing and spinning wool, &c.”—A'communication.— Dated 20th December, 1867. 

This invention relates to the formation of threads by means of takers-in ona 
doffer covered all over with the fibrous material to be spun—thatis to say, 
without the separation being made on the doffer at the moment the sheet of 
material is formed on the feed-drum. 

3622. G. DAVIES, Serle-street, Lincoln's-inn, London, ‘‘ Circular knitting ma- 
chines.” — A communication,— Dated 20th December, 1867. 

This invention relates to improvements in what are known as circular 
knitting machines, the said improvements being designed for producing auto- 
matically a tubular fabric having any desired pattern with the same rapidity 
as a plain fabric is made in an ordinary circular machine; and the invention 
consists of a series of bearded needles arranged and operating in ij i 
with a series of fingers, in order that the loops of yarn may be transferred 
from any of the needles to others, the said fingers being capable of such ad- 
justment that any of the loops may be retained upon them or discharged at 
any time desired, while any of the fingers may be throwa out of action with 
the needles at any time, without interfering with the operation of the fingers 
in action. The invention further consists of a presser wheel constructed with 
movable plates, in order that the beard of any needle may be either depressed 
or not, as may be desired. The invention further consists of the combination 
of the devices ‘above ‘referred to, and pattern wheels or chatns or Jacqnard 
apparatus, so connected to the sald devices that the operations of any of the 
same may be suspended, resumed, or varied as may be required to produce any 
desired patiern in the fabric. 

3628. E. LoRD, Todmorden, “* Reducing the friction of revolving and sliding sur- 
Saces."'— Dated 2\st December, 1867. 

This invention is particnlarly beneficial when applied to the weight hooks 
and saddles of top rollers used in machinery for preparing and spinning cotton 
and other fibrous substances. In invention a dovetailed or 
other recess is made in the upper part of the weight hook or saddle, and this 
recess is filled with a small block of beech, or other wood, and the inventor 














7th, 1867, No. 2532. By thus | 





prefers having the grain of the wood at right angles, or nearly so, to the axle 

of the top roller or other revolving article. When the weight hook or other 

article is lubricated, the wood becomes saturated with the oil orfother lubricant, 

and the lubricant so absorbed continues to be imparted to the axle for a con- 

siderable time.— Not proceeded with. 

363!. W. Hurst, Rochdale, and J. H. WILSON, Todmorden, ‘* Flyer, throstle, 
and doubling frames.” — Dated 21st December, 1867. 

The object here is to make the drag upon the bobbins more regular and uni- 
‘form than heretofore, and to dispense with the ordinary drag cloth, which, by 
coming in contact with the spindles, rapidly absorbs the lubricating matter 
therefrom, and the inventicn consists in securing material to one end of each 
bobbin used in these machines, so that this material will rest upon the smooth 
surface of the copping ratl, and give the amount of adhesion necessary to pro- 
duce the *‘ drag” required upon the thread.—Not proceeded with. 

3635. C. G. WILSON, Regent's Park, London, ‘‘ Machinery for pressing cotton, 
é&c.”—Dated 31st December, 1867. 

This invention relates to imp its on an i ‘i for which letters 
patent were granted to the present patentee the (8th August, 1863 (No. 2056), 
and consists in combining on the same frame and wheels one or more press 
boxes worked by hand, screw, and hydraulic pressure obtained by improved 
mechanical arrangements. The invention is not described in detail apart from 
the drawings. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Mills, &c. 

3583. T. V. MACINTOSH, Port Glasgow, “ Machines for making drains or 
trenches.” — Dated \7th December, 1867. 

This invention consists, principally, in combining a series of digging lines or 
blades for loosening the earth with an endiess chain of dredging scoops which 
elevate the loosened earth upon a shoot arranged to deliver it either to one or 
to both sides of the treach or upon a wagon. 

3632. J. HADLEY, Upper Thames-street, London, “‘ Apparatus for cleaning 
grain or seeds, and reducing the same to meal or flour.”’—Dated 2\st De- 
cember, 1867. 

This invention is not described apart from the drawings. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
3550. J. G. SETTLE, Horncastle, Lincoln, “ Door bolts and indicators.”—Dated 
13th December, 1867. 

The p claims bining a door bolt and indicator, as described, so as 
to indicate on the outer side of the door whether the bolt within is shot or 
otherwise. He also claims the general arrangement of the apparatu sdescribed. 
The details of the invention are too voluminous to be quoted here; 

3577. W. H. KERR, Clontarf, Dublin, “ Preparation of material to be used in 
the manufacture of porcelain and pottery.” — Dated 16th December, 1867. 

The pr claims calcini firing, or fretting of the materials to be used 
for the manufacture of porcelain and pottery by what is known as the dry 
pressed system. 

3605. E. Kt BELLHOUSE, Manchester, ‘‘ Fireproof floors.”—Dated 19th Decem- 
» 1867. 

Here the beams, skewbacks, and tie rods are arranged in the same way as 

for the ordinary arched floors in mills and warehouses, the beams being either 








the bricks, which are set obliquely from each bevelled side of the beam or 
skewback, or from specially made bevel bricks or blocks, the lowest angle of 
the bricks resting upon the wooden board or stage. When the bricks are set 
from each side nearly to the centre, the triangular space which is left between 
the bricks in the centre is filled up with triangular bricks or blocks. When the 
brickwork is sufficiently set, the stage is removed, and the ridges left on the 
upper surface of the oblique position of the bricks are covered with concrete, 
cement, asphalte, or other material, to make a level surface forming the floor. 
The ridged surface of the bricks below can be plastered over to make the 
ceiling.—Not proceeded with. 

3620. B. MONSON, Colchester, “‘ Apparatus for sliding the sash frames of win- 

dows.” — Dated 19th December, 1867. ‘4 

Here the invertor lets into the side of the window case or frame an apparatus 
for governing the rate of movement of ‘he sash to prevent its being moved with 
too great rapidity, and such an apparatus may consist of a frame containing a 
reel or barrel and spring fuzee arrang (or the hanical equivalents 
thereof), winding and unwinding a cord or chain, the spindle of the reel or 
barrel being provided with a toothed wheel gearing, with another toothed wheel 
which projects through an opening in the said frame, and acts on a rack on 
the edge of the sash frame, a cast iron rack being let into each side of each sash, 
and the apparatus above described being inserted into each side of the window 
case or frame so that the toothed whrel which projects through the frame and 
acts on the rack in the sash frame shall be about half an inch lower than the 
top of the inside sash, the window being put in atthe top and slidden down- 
wards.— Not proceeded with. 

3623. E. FIELD, Chandos-chambers. Adelphi, and, F. P: WARREN, Norwood, 
Surrey, ‘ Cowl for chimney tops.” — Dated 20th December, 1867. 

Here the chimney top is provided with a loose cap, the lower edge of which 
extends somewhat below the upper edge of the chimney top, and this cap is 
supported by a shaft, spindle, or arms, so that the effect of the wind blowing in 
any given direction against the side of the cap will be to force that side of the 
cap against the chimney top, and so protect the latter from any undue action of 
the wind, and thus permit the eninterrupted exit of the smoke at the other side 
between the upper edge of the chimney tup and the lower edge of the cap. — Not 
proceeded with, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3553. L. CHRISTOPHE, and J. MONTIGNY, Brussels,‘‘Tubular cannons.""— Dated 
13th December, 1867. 

The p claim bining any convenient number of barrels in one 
outer case, and arranging a cartridge holder ani extractor, and a battery or 
firing apparatus behind, so that the cartridge may be discharged either simul- 
taneously or in rapid succession, as described. 

3616. J. KERR, King William-street, London, “‘ Breech-loading fire-arms.”— 
—Dated \9th December, 1867. 

This invention relates to certain improvements in that class of breech- 
loading fire-arms constructed with a sliding plug or plunger, and known as 
piston and cylinder and breech-loading guns, and consists, First, in applying to 
that construction of gun the ordinary gun lock and hammer, so that all wet or 
dirt is prevented from getting into the action. Inthe improved arrangement 
no slots or holes for the lock action are required to be made in the cylinder or 
in the plug or plunger; Secondly, this invention relates to improvements in the 
striking pin of central-fire fire-arms of the before-mentioned construction, 
whereby a direct action in the sliding pin is obtained by the ordinary hammer 
and side lock, and consists in constructing the pin in one or more parts. When 
constructed in one part the entire pin works obliquely through the bolt, but 
when two parts are employed one works horizontally in the plug or bolt and 
the other obliquely, and bears at its lower end against the end of the 
horizontal pin, so that by the impact of the hammer on the oblique pin the 
firing of the gun is effected. This invention relates, Thirdly, to cartridge 
extractors employed with the above-mentione) class of gun, whereby the 
extractor remains stationary whilst turning the breech or bolt for the purpose 
of locking or unlocking the same. This is effected by forming the extractor 
with a ring or cross-piece, which is free to turn on the closing plug or bolt, the 
extractor being prevented from turning with the plug by a recess or channel 
formed in the cylinder in which the plug slides, by which arrangement the 
necessity for cutting a recess in the rear of the barrel for the traverse of a 
fixed extractor turning with the plug is obviated. 

3633. J. DAVIDSON, Woolwich, ‘* Machinery for manufacturing central-fire 
cartridges.” — Dated 2\st December, 1867. 

This invention is not described apart from the drawings. 

3636. E. and A. LUDLOW, Birmingham, “ Machinery for the manufacture of 
cartridge cases.”—Dated 21st December, 1867. 

The patentee claims, First, the combination of the rotating table having an 
intermittent motion with the upper and lower sets of punches or tools for the 
purpose of operating simultaneously upon several cartridge cases carried by the 
said table, so as thereby to effect the opening, closing, rivetting, and piercing 
of the said cartridge cases, or some of the said processes, according to the kind 
of cartridge cases being manufactured, substantially as described and illustrated 
in the drawings; Secondly, the construction and arrangement of parts of 
mechanism for removing the finished cartridge cases from the dies of the 
rotating table, and carrying them out of the range of the working tools of the 
machine, and releasing them from the carrying mechanism, substantially as 
described and illustrated in the drawings; Thirdly, the general arr 





substance or materials, and also of enamelled metal and metal forming a portion 

of the internal construction for the purpose of combining with the other ma- 

terials and strengthening the same. The specification contains much detail. 

3601. H. A. BONNEVILLE, Bayswater, “* Apparatus to manufacture the rims of 
hats."—A communication.—Dated 18th December, 1867. 

This invention consists in an improved apparatus to raise and give any 
given shape to the rims of hats; it is composed of four jaws shaped to suit the 
form to be given to the rim, and which may be varied at will. They are 
placed and move horizontally on a table answering the purpose of a frame to 
the whole apparatus ; when close to each other they assume the oval form of a 
hat's rim, and they first raise and then press the rims on the table, and against 
the form on which the hat has previously been placed.— Not proceeded with. 
3603. O. A. HERBERT, New Millman-street, London, “‘ Musical boxes.”—Dated 

18th December, 1867. 

The patentee claims, First, the employment of plates or surfaces sliding or 
moving on another plate or surface, or other plates or surfaces, when actuated 
by levers, pushers, or finger-plate pieces, so as to exhibit or cover words or 
indications relating to the barrel or the music, substantially in the manner 
and for the purpose described; Secondly, the employment of a lever bar or 
piece called the intermediate bar or piece, which is acted on by the starting 
and stopping lever pusher or finger piece, and which itself acts on and is also 
acted on by the arrangements for stopping the barrel, and which shows required 
indications, substantial ly in the manner and for the purpose described. 

3610. J. ATKINS, Birmingham, ‘‘ Metallic bedsteads, dc.” — Dated 19th 
December, fe 

The patentee claims, First, making the half testers of metallic bedsteads and 
cots movable, and capable of being supported at any required height, sub- 
stantially as described ahd illustrated in the drawings ; Secondly, making the 
ornamental pillars of metallic bedsteads, cots, and couches by inserting and 
fixing ornamental metallic strips in the flutes or concavities of fluted or reeded 
tubes, substantially as described and illustrated in the drawings; Thirdly, 
making the head and foot panels of metallic bedsteads, cots, and couches of a 
continuous sheet or plate of iron or brass or other metal raised into the 
required ornamental shape by stamping, pressing, or rolling; or making the 
said panels of two or more sheets or plates of iron or brass or other metal raised 
into the required ornamental shape by stamping, pressing, or rolling, and con- 
nected together so as to form a continuous or nearly continuous panel. 

3631. B. BROWNE, King William-sireet, *‘ Camp or folding bedsteads.”—A 
communication.— Dated 21st December, 1867. 

This invention relates more particularly to portable bedsteads, and such as 
are required to fold into a small compass, and the principal features of 
novelty consist, First, in the construction of the hinged parts or folding joints ; 
Secondly, in the method of connecting together and securely fixing the cross 
legs of the bedstead; and, Thirdly, the general arrang tand combinati 
of the several parts employed to form an entire bedstead.— Not proceeded with. 


3640. J. Rowe, Wrerham, Denbighshire, “ Construction of miners’ safety 
lamps,”"— Dated 23rd December, 1867. 

Instead of the ordinary screw to connect the cap to the bottom of the lamp, 
the patentee makes a groove in the bottom and studs in the cap fitting 
together in the manner of a bayonet joint, and he applies an india-rubber or 
other elastic ring beneath a metal ring between the cap and bottom to form an 
air-tight joint. A similar joint is applied between the flange of the wick tube 
and its seating. Another part of the invention consists in an improved lock 

pplicabl imp d or to safety lamps of the ordinary construction. To 
the cap of the lamp is screwed a tube, in the outer end of which is a key-hole 
for the admission of the key which takes into a recess in the end of the locking 
screw, and this key-hole is so small that the screw cannot be drawn out 
through it. When the lamp is locked it is impossible to unlock it with any 
instrument except the proper key, which is made of a piece of steel wire with 
a cross pallet, and with a crank to turn it round, or in any other convenient 
manner, 








Class 8.—-CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, é&c. 


3559. J. HARGREAVES, Appleton-within- Widnes, Lancashire, “ Manufacture of 
soda and potassa."— Dated 14th December, 1867. 

The patentee claims the use of solution of sulphates of soda and potassa, and 
sulphides of sodium and potassium, to separate shale, pyrites, and other im- 
purities from the coal used for reducing sulphate of soda, in the process known 
as Leblanc’s process, or other process, substantially the samejand for the manu- 
facture of glass as set forth. 

3566. A. M. CLARK, Chancery-Inne, London, “ Extraction of ammonia from 
Sermented and other liquids.”—A communication.—Dated 14th December, 
1867. 

The patentee claims, First, the processes hereinbefore described of extracting 
ammonia from the liquids in which they are contained in the form of volatile 
ammoniacal salts (such as from the water used in purifying lighting gas or 
putrified urines) by previously decomposing the salts by the aid of neutral 
phosphate of magnesia, and precipitating it in the form of insoluble ammoniaco- 
magnesian phosphate, which latter salt is afterwards treated with lime or 
magnesia. Secondly, revivifying the neutral phosphate of magnesia, as also 
the magnesia employed in the extraction of the ammonia, all in the manner 
described. Thirdly, the processes of manufacturing neutral phosphate of 
magnesia, as described. 

3573. W. HUSKISSON, jun., Gray's-inn-road, London, ‘* Manufacture of soda 
and other aerated waters.” — Dated \6th December, 1867. 

At the present time carbonic acid gas is produced in these manufactures from 
whiting and sulphuric acid, which leave an insoluble residue of gypsum, which 
is valueless and difficult to remove from the vessels. Now, according to this 
invention, the inventor employs, in the place of whiting, dolomite or magnesite, 
consisting of carbonate of magnesia as free as may be from carbonate or other 
salt of lime. A suitable material is found in the island of Eubea, in the 
Grecian Archipelago, and is imported into this country. He decomposes the 
dolomite or magnesite with sulphuric acid, and to assist the decomposition he 
heats the mixture. The gas which passes off he cools by passing it through a 
coiled pipe, having # stream of cold water passed in contact with it, and he 
then causes the gas to be absorbed under pressure in the usual way. The 
residue from the decomposition of the dolomite or magnesite is liquid, and is 
readily run out of the vessel; it is valuable for the manufacture of Epsom 
salts.—Not proceeded with. 

3574. J. DAWSON, Greenock, ‘‘ Treating sugar syrups.”"—Dated 16th December, 
1867. 


This invention relates to the treating of sugar syrup which is turbid and 
apparently of inferior quality, and consists in causing steam to be blown 
through such syrup, whereby it is brightened or rendered clear and is greatly 
improved.— Not proceeded with. 
3°Sl. W. HUSKISSON, jun., Gray's-inn-road, London, “ Manufacture of bicar- 

bonat2 of potush and soda.”"— Dated \6th December, 1867. 

The patentee claims the manufacture of bicarbonates of potash and soda by 
saturating a solution of the monocarbonate with carbonic acid gas in a close 
vessel under pressure, the said vessel being so constructed and worked as con- 
stantly to raise the solution and pour it down in streams through the gas, or 
otherwire to agitate the solution and expose fresh surfaces of the liquid to the 
action of the gas. 

3625. B. ENGEL, Lawrence-lane, Cheapside, London, ‘‘ Composition for extract- 
ing ink and iron mould from linen and woollen fabrics.”—A communication. 
—Dated 2st December, 1367. 

According to this invention commercial oxalic acid poured in crystals is 
ground to powder and intimately mixed with albumen or some other analogous 
adhesive substance, and a little colouring matter, so as to form a pasty mass; 
this is then put into moulds, and sub dtoa Jerat Pp until 
dry .—Not proceeded with. 

3649. J. DAWKINS, Pembroke, ‘‘ Improvements in tanning.” —Dated 23rd Decem- 
ber, 1867. 

The patentee claims the methods and apparatus whereby he causes commo- 
tion of the tanning liquor in which the hides are immersed, or moving them in 
the liquor, if he prefers to do so, by means of the see-saw arrangement, or leaving 
them stationary in the liquor if he prefers to do so; also the method of utilising 
the waste bark dust, and the method of connecting pit to pit internally, sub- 
stantially as described. 

3657. A. M. CLARK. Chancery-lane, London, “ Colouring matter.”—A communi- 
cation.— Dated 24th December, 1867. 

This invention relates to the preparation of a black colouring matter by the 
reaction on a salt of aniline, for example (preferably hydrochlorate of aniline), 
either of direct oxidising agents, such as nitrous products and oxyacids, or 
indirect oxidising agents, such as chlorine or bromine. 


3659. G. LAYTON, Liverpool, “ Manufacture of soap.”—Dated 24th December, 
1867, 





This invention consists in the employment of phosphate of lime in the manu- 
facture of soap, the use of which substance in or about the proportion of the 
ow 





or combination of the parts of machinery for the manufacture of cartridge 
cases described and illustrated in the drawings. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

3569. L. A. W. LUND, Chandos-street, London, ** Studs, &c."—Dated 14th 

December, 1867. 

This invention relates to improvements in the manufacture and construction 
of studs, stud buttons, and solitaires, the exposed surfaces being formed of pearl, 
ivory, jet, stone, Irish bog, oak, coral, tortoise shell, horn, Saeuaiom af 
nut, vegetable, ivory, bone, or other organie substance, animal or or 
of glass or porcelain or of artificial compounds, in any such 





ings” employed in producing common soaps enables the inventor to dis- 
pense with a portion of the expensive fatty matter that would otherwise be 
required to form a given quantity of soap.— Not proceeded with. 
3664. G. E. ALLSHORN, Ludgate-hill, London, “ Manufacture of artificial fuel.” 
—Dated 24th December, 1867. 

Here the patentee employs a mixture consisting of coal or carbonaceous 
matter in a crushed or powdered state, clay, or similar tenacious earthy material, 
to cement together the other materials of the fuel and sawdust or other similar 
porous material capable of absorbing the chemical solutions which are employed, 
and which are solutions of chloride of sodium, or other soluble chloride and 
nitrate of potash, or other alkaline preparation capable of supporting combus- 
tion. {The following proportions are suitable :—Coal dust, 16 cwt.; clay, 3 cwt.; 
sawdust, } cwt. ; chloride of sodium, 21b. ; nitrate of potash, 21b.; with water 
sufficient to form a pasty mass. The ingredients, when thoroughly mixed, are 
moulded by heavy pressure into any desirable shape for burning. 
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673. J. EpGE, Bolton-le-Moors, “ Ii ements in the rag rolls or beaters of 
rag engines, beating engines, &c.”"—Dated 27th December, 1867. 

This invention relates to the beaters or rag rollers of rag engines and beat- 
ing engines employed to reduce rags and other paper materials to a pulp 
guitable for the manufacture of paper, and consists in an improved method of 
mounting the knives on the circumference of the beater, by which the paten- 
tee is enabled to greatly increase the number of the knives without necessarily 
increasing the diameter of the beater, and thereby obtain an increased effect 
when the said beater isin use. The foundation of the improved beater con- 
sists of a plain cylinder or drum, or of two metal diss firmly keyed upon the 
shaft, as usual, the metal ribs or bars which are ordinarily cast or formed upon 
or attached to the circumference of the said cylinder or discs, and between 
which the knives are usually fixed, being dispensed with. The whole of the 
circumference of the said cylinder, or of the two discs, which are fixed at a 
suitable distance apart to answer the purpose of a cylinder, is covered with 
knives of a similar form to those ordinarily employed, and with wedge-shaped 
leaves or strips of wood, the knives and the leaves of wood being applied 
alternately around the whole circumference, and when in position are retained 
by shrinking, or otherwise by fixing rings of metal into annular grooves formed 
by the coincidence of suitably-formed notches or slots in the ends of the knives 
and leaves of wood. ‘To prevent the ring of knives thus formed from turning 
upon the cylinder or¢iscs when in use, a portion of the knives may be suitably 
formed to enter grooves in the circumference of the discs or keys, or other 
equivalent may be used for the purpose, if the employment of any such means 
be found necessary. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2608. J. S. GISBORNE, Liverpool, ‘* Electric telegraphic apparatus.”—Dated 
19th December, 1867. 

This invention is not fully described apart from the drawings. 

3609. L. M. BECKER, Basinghall street, London, “ Arrangement of electric 
telegraph and other wires.” — Dated 19th December, 1867. 

This invention consists in arranging the wire or wires used for electric 
telegraph and other purposes in such a manner as to enable the required 
degree of tenson of the wires to be maintained under all circumstances of 
temperature, and to avoid the necéssity of having to take up the slack and 
adjust the wires, as is now constantly required under the present system. 

—_—_—_— 


Class 10.—MISCELLANEOUS, 
Including all Specifications not found under the preceding heads, 
3547. W. MCILWRAITH and J. BONNER, Lanark, “ Looms.”—Dated 13th 
December, 1867. 

This invention relates to an improved Jacquard apparatus to be applied to 
power looms and hand looms for the purpose of working the heddles or hea'ds, 
by the action of which the warp is shed for the passage of the shuttle-boxes 
containing the weft, and by the crossing of which through the warp the cloth 
fs producec, In the case of a hand loom the treadles are connected by chains 
or cords toa pulley fixed on a shaft extending across the under part of the 
Jacquard apparatus, so that as the treadiles are alternately raised and lowered 
by the action of the weaver’s feet the shaft on which the pulley is fixed is 
alternately rotated through a circular segment in opposite directions. Ateach 
end, or other convenient part of the shaft, one or more discs having crank pins 
fitted into them (orin place of discs a pair of cranks or eccentrics may be used) 
is or are situated. The crank pins are coupled by connecting rods to the upper 
and under sliding box of the Jacquard apparatus, so that by the action of the 
revolving shaft the sliding box containing the checks or horizontal needles are 
alternately thrown up and down in the frame, and the vertical needles or link 
rods lifted or allowed to sink, according to the holes in the Jacquard barrel or 
cards. The vertical needles or link rods are connected to the heddles or 
healds, so that, in accordance with the holes in the barrel or cards, the heddles 
are actuated and the warp shed according to the pattern desired. 

3519. J. M. NAprEeR, Fork-road, Lambeth, London, “ Appliances for serving 
mustard, &c.”— Dated \\th December, 1867. 

This invention has for its object improvements in that description of 
apparatus or appliances for serving mustard or other condiments in which the 
mustard is served by being forced through an orifice. Means for serving 
mustard in this manner are described in the specification of letters patent 
granted to the present patentee the 24th of May, 1867 (No. 1552). In the 
improved mustard server he ejects the mustard through the serving orifice 
by means of a pump having connected with it a vessel or reservoir from 
which it is sunplied. 


3522. T. A. WESTON, Birmingham, “ Saws.”"—A communication—Dated 11th 
December, 1867. 

This invention is not described apart from the drawings. 

3523. G. A. YOUNG, Castle-street, Red Lion-square, London, “ Curtain or screen 
Jor separating the stage from the audience part in theatres and music halls.” 
—Dated 12th December, 1867. 

This invention consists in constructing a curtain or screen of wire gauze with 
fine meshes, which is, by preference, fitted on a roller, so as to be rolled up 
and unrolied as ordinary blinds or stage curtains. The above is one method 
described in the specification, but other arrangements are also set torth. 

3535. E. R. SUITZENICH, Duke-street, St. James’, London, “Treatment of 
paper and certain woven fabrics for rendering them ornamental and durable 
as articles of dress, and for decorative and ornamental purposes.”— Dated 
12th December , 1867. 

This invention consists in making up the articles from or out of com- 
paratively small pieces of the material, and specially from or out of pieces of 
paper or paper cloth, woven fabrics, or material of a like description, by 
fastening the pieces together by means of rivets or clips, instead of sewing 
them together. The improvements also consist in decorating, varnishing, and 
coating paper or paper cloth, woven fabrics, or material of a like description, 
with any approved solution of gutta-percha, india-rubber, or similar gum, 
with or without colouring matter, to produce a material or stuff specially 
adapted to the use set forth. 

3536. H. FIELD, Tulse-hill, “ Candles.”—Dated 12th December. 1867. 

The object here is to make candles so that they will fit several sized 
sockets, and the invention consists in forming the candles at their lower end 
of two or more diameters—that is to say, the inventor makes the lowest sec- 
tion of the candle for, say, one-third of an inch. more or less, of one diameter, 
the next section immediately above that for, say, one-third of an inch, more or 
less, of a larger diameter, and so on if desired, or one or more other sections 
of still larger diameter. The section may be fluted, serrated, corrugated, or 
plain, or their periphery may be polygonal.— Not proceeded with. 

3543. G. WHITEHEAD, Newcastle-on-Tyne, “‘ Capsules, d&c."—Dated 13th 





December, 1867. 
This invention consists in the employment of vulcanised or other india-rubber 
for the facture of capsules or coverings for bottles of all kinds, which 


capsules or coverings are made in the form of a short cylindrical or conical- 
shaped tube closed at one end, so that they will, by the elasticity of the material 
of which they are made, adhere to the necks of the bottles to which they are 
applied, and thus capsule them.—WNot proceeded with, 


3545. G. MARSON, Eagley, Bolton, “Means for retaining the outer ends of tapes, 
rwbons, &c.”—Dated 13th December, 1867. 

This invention consists in the application and use of a metallic wire, or other 
suitable material, or thin plate employed as a binding or retaining band, cinc- 
ture, or loop, so bent or formed as toembrace the loose end, also the fold or 
Jayer, or folds of tape, or ribbon beneath such loose end, so that as the loose end 
(which projects slighly beyond the said band or cincture) is pulled to unwind 
the tape or fabric the band runs or slides upon the lower fold or layer and con- 
stantly holds the upper layer into the lower, so that wherever the tape is cut 
the remaining and projecting end is held close and prevented from unwinding 
farther.—Not proceeded with. 

3546. J. WILLIAMS, Great Saughall, Cheshire, “Apparatus for imparting instruc- 
tion in arithmetic.” —Dated 13th December, 1857. any 

This apparatus consists of a frame, the material of which may be metal, 
wood, metal and wood togegher, or other convertible material. One side of the 
frame in front forms a black board to be used when the illustration of any par- 
ticular rule is required. On the other side of the frame in front is a number of 
slide rests or guides, with slides of wood, metal, or other material correspond- 
ing with the rests or guides. These slides may be withdrawn or prepelled so as 
to expose or cover the figures, letters, and other printed or written matter con- 
tained in a case (also made of wood, metal, or other suitable materials), and 
which case slides in a groove or grooves at the back of the frame. Between 
each set of slide rests or guides, except at the top and bottom, a small slide is 
Placed in addition to the larger one. This small slide is used to separate the 
multiplier from the multiplicand, the divisor from the dividend, and for varying 
the amounts and numbers on the printed or written sheets contained in the case 
before mentioned. There are other details.—Not proceeded with, 

3548. L. A. DAUNN, Seething-lane, London, “ Means for conveying salt water fish 
through fresh water and overland and on land.”—A "Saaenaen 
Dated \3th December, 1867. 

This invention is carried out as follows :—First, as regards vessels constructed 
with wells for conveying fish through sea water, the patentee proposes to so 
construct such said wells as that the perforations therein may be closed or shut 
off when the vessel ‘comes into fresh water. He proposes also to adapt a pipe 
horizontally within such said well near the bottom thereof, and connect it with 
a lift and force pump, to which is also connected an upright pipe terminating 
at the top in a reservoir, from the bottom of which another upright pipe passes 
in to the well containing the fish. This last mentioned pipe he proposes to per- 
forate with holes inclining upwards, so that when the aforesaid pump is put into 
motion, the effect will be to raise the water from the well in which the fish are 
into the aforesaid reservoir, and the water thus raised will pass thence down 
the Lppernd sof before mentioned into the aforesaid well, and during such 


time the ex atmospheric air entering through the perforations in the pi 
1 ar nine water as it passes into the well, and thas ater 





water is deprived by the fish to support vitality. In conveying salt water fish 
overland or by railway the patentee proposes to fit the trucks or carriages with 
tanks containing sea water, and force air thereunto as above stated, or by any 
other suitable means. 


3551. T. PEBARDY, Greville-street, Covent-garden, London, “ Surgical appen- 
dages.” —Dated 13th December, 1867. 

The patentee claims constructing surgical appendages in the manner de- 
scribed, by which an appendage is formed which serves not only as @ corset, 
but also as an abdomen supporter, and also when required as a truss ; it also 
prevents any constriction of the chest, abdomen, and other parts of the body 
by the novel arrangement of elastic fabrics th h the appendag: 


3552. W. E. NEWTON, Chancery-lane, London, *‘ Bench planes and Moulding 
tools.” —A communication.—Dated 13th December, 1867. 

This invention consists, First, in constructing an ordinary bench or other 
plane, so that the throat or opening through which the bit projects shall be of 
variable size to suit the pitch of the bit and the nature of the work to be 
performed. The invention further consists in supporting the bit upon a mov- 
able bed, the lower end {of which is pivoted or hinged to the frame or stock 
of the plane in rear of and close to the throat. The invention also consists in 
supporting the heel or lower part of the bit against a solid bed or backing of 
metal, such as lead, or other suitable material of sufficient hardness, formed 
between it and the back of the throat. Lastly, the invention consists in the 
construction and arr of a detachable and independent cap or ‘‘ break 
iron” for turning or bending the shavings up out of the way. 

















A NUMBER of ancient coins have just been found in making ex- 
cavations in the city of Rouen. They are most in bronze plated, 
and in good preservation. They bear the effigies of the Roman 
Emperor Gallienus and the Empress Salonina, his wife, a.p. 218 ; 
the Emperor Claudius ; his brother Quintilius ; and Maximianus 
Herculius. , 

NAVAL APPOINTMENTS.—July 4th, Robert Pattison, first-class 
assistant-engineer, to the Revenge. Intelligence has been re- 
ceived at the Admiralty that Mr. Frederick J. Whittaker, assis- 
tant engineer, second class, of the Rinaldo, who was supposed to 
have been lost in the steamer Volga in March last, reached the 
island of Miaki, about 800 miles from Yokohama, in a boat belong- 
ing to the Volga. 

Sovrn KensincTton Museum. —Visitors during the week ending 
4th -July, 1868:—On Monday, Tuesday, and Saturday, free, from 
ten a.m. to ten p.m., 14,755; on Wednesday, Thursday, and 
Friday, admission 6d., from ten a.m. till six p.m., 3806; National 
Portrait Exhibition, by payment, 2089; total, 20,650; average of 
corresponding week in former years, 11,486; total from the opening 
of the museum, 7,495,553. 

THE LATE RoBERT ARMSTRONG, —In our last impression we briefly 
noticed the death of Robert Armstrong, a self-made man of con- 
siderable talents. Mr. Armstrong died at Wolverton, near Stock- 
ton-on-Tees, on the 16th of June, and in very humble circumstances 
we are sorry to say. He has left behind him a widow entirely 
unprovided for, and absolutely without funds to pay the expenses 
of her husband's funeral. The case is one well deserving of aid, 
and we trust that the members of our profession will lend their 
aid at least to take poor Mrs. Armstrong out of her present sore 
difficulties. ' 

TENDERS.—Though it is far from being always the case that 
work done by public boards is as well or so cheaply done as it 
would be if put out to contract, the vestry of Newington have 
furnished a notable exception to the rule 4 their execution of 
recent sewer work. The lowest tender, on its being contracted for, 
was 10 per cent. above the estimated cost; thereon the vestry 
resolved to do it themselves; and they have carried it out at an ex- 
ee of 7 per cent. below the estimate; besides which the 

ave sold the sand and gravel excavated, and been furnished wit 
a convenient slopshoot during the construction of the sewers.— 
South London Press. 

STeAM RAM FOR THE DvutcH GOVERNMENT.—A steam ram, 
built by Messrs. R. Napier and Sons, of Glasgow, for the Dutch 
Government, was tried on Saturday in the Firth of Clyde. This 
vessel measures 205ft. in length by 40ft. in breadth and 24ft. in 
depth. Her tonnage is 1473, and she is propelled by twin screws, 
driven by engines of 400-horse power neminal, Like the Monitor, 
just built for the Dutch navy by the same firm, the ram carries 
two 300 lb. Armstrong 124 guns, mounted in a turret constructed 
on Captain Coles’ principle. The sides of the vessel are protected 
by Gin. iron plates over 10in. of teak, while the turret is encased 
in 8in. armour, with a teak backing of 12in. When on her trial 
trip, De Buffel, for such is the name of the ship, was found to be 
capable of turning completely round in four minutes and a-half, 
and in six runs at the measured mile she attained an average speed 
of 12°82 knots an hour, notwithstanding some priming in the 
boilers, 

TESTIMONIAL TO LizuT.-COLONEL CLAY.—An exceedingly hand- 
some silver plateau and centre piece, of fine workmanship, by 
Messrs. Elkington, of Liverpool, has just been presented to Colonel 
Clay, at the drill shed of the 8th Lancashire Artillery Volunteers, 
by the workmen of the Mersey Steel and Iron Company, on the 
occasion of his retirement from the active management of the 
Mersey Works. From the energetic way in which every workman 
insisted on contributing to the testimonial it appears that Colonel 
Clay succeeded in securing the utmost confidence and heartfelt 
affection of his men by the exercise of a course of considerate but 
firm discipline in the management of the works. It is worthy of 
remark that at the general reduction in wages consequent on the 
late depression of the iron trade the men of the Mersey Works 
came of their own accord—when those of other works were on 
strike—and offered to work ata reduction of wages, in order if 
possible to place the Mersey Company in a better position to com- 
pete for work. This fact already refiects great credit on the skill 
of Colonel Clay in managing men. 

Tue Discovery or ELEcTRO-MAGNETISM.—It is not generally 
known that the discovery of the magnetic force of an electric 
current commonly attributed to Oerstedt, of Copenhagen, in 1820, 
was really made before 1804, by one Romagnési, a physicist, of 
Trent. The phenomenon is mentioned in a book called, “‘ Manuel 
du Galvanism, ou Description et Usage des Divers Appareils 
Galvanique Employés Jusqu’a ce jour, tant pour les Recherches 
Physiques et Chimiques, que pour les Applications Médicales,” 
This book, which is to be found in Mr. Latimer Clark’s valuable 
electrical library, was written by Joseph Izarn, professor of 
physics, and bears date ‘‘ Paris, 1804.” The passage which is the 
most interesting in the whole book, as it establishes the priority 
of Romagnési to the discovery claimed by Oerstedt, is to be found 
at page 120, as follows:—‘‘ D'apres les observations de Romagnési, 
physicien, de Trente, Vaiquille déja aimantée, et que Von soumet 
ainsi au courant galvanique, eproure une déclinaison; et, daprés 
celles de J. Monjon, savant chimiste, de Génes, les aiguilles non- 
aimantées acquicrent, par ce moyen, une sorte de polarité mag- 
netique.” 

THE LEGALISING OF TRADES Untons.—At the annual meeting of 
the Birmingham Trades Council, a letter was read from the secre- 
tary of the Amalgamated Society of Engineers, stating that the 
Birmingham branches of that society had appointed a sub-com- 
mittee for the purpose of considering how they might most effec- 
tively support the Trade Societies Bill The Amalgamated Society 
of Engineers propose that as soon as the candidates for the next 
Birmingham election are known a deputation should be appointed 
to wait upon them, and ascertain their views on the bill, so that 
they might support the candidates most favourable; and they ask 
for the co-operation of the Trades Council in this undertaking. 
The main object of the ‘“‘ Trade Societies Bill” is to make trade 
societies legal, and to give them security for their funds; and it is 
obviously perfectly fair, and even desirable, that the working men 
should obtain an explicit declaration of opinion on a subject which 
interests them so closely. At the same time we should regret that 
any important general political principles should be sacrificed for 
the sake of supporting a candidate favourable to the ‘Trade 
Societies Bill,” or that this should in any sense be made a “testing 
question” at the hustings,—Arrie’s Birmingham Gazette, 





THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From ovr own Correspondent.) f 

THE QUARTERLY MEETINGS oF THE IRON TRADE: The Meeting 
in Wolverhampton: More Done than was Expected—BiRMinc- 
HAM MEETING: The Attendance: The Trade Done: The Kinds 
in Demand: The Markets: The Large Local Consumption — 
Prices OF FINISHED IRoN—PIG Iron: Easier than last Quarter : 

Best Qualities down Half-a-crown: Others must follow —THE 

“ RADCLIFFE” Process: Specimens of Bars, Plates, and Rails: 

Attention Excited — Coat: Reduction in Thick: Effect on 

Workpeople — MINE AGENTS oF SouTH STarFORDSHIRE: Pro- 

posed Museum—HaRDWARE TRADES: Localities and Branches 

Specified. 

THE iron and coal masters’ quarterly meetings are now being held. 
The Wolverhampton meeting was held on Wednesday and the 
Birmingham meeting to-day (Thursday), in the Town-hall in 
that town. Both were well attended, but the chief gathering was 
that of yesterday. The Wolverhampton meeting was productive 
of more business than had been expected, pigs having been sold in 
somewhat larger quantities than appeared at first likely. Still 
the transactions were few. In Birmingham to-day, however, 
they were less restricted in respect alike of finished and pig-iron; 
but the total amount of business done was small as compared 
with that peculiar to meetings at the same place when the general 
consumption is large and the consequent demand brisk. In the 
finished iron department the influence of the competition of other 
and newer districts was likewise felt. Merchants were present 
from London, from Liverpool, and from Manchester, but they did 
not make the purchases which used at one time to invariably 
accompany their visits to South Staffordshire. Nevertheless, they 
make inquiries, and by personal observation in the producing 
centres make themselves the better fitted to buy to advantage in 
correspondence to take place as necessity arises. It cannot be 
said that these men bought nothing to day; but it is a fact that 
the purchases of even the few were not such as to give rise to 
prominent mention. More was done in finished iron with the 
merchants of this district than with those at a distance, for there 
are some of them who have not yet replenished the stocks which 
were allowed to run very low whilst the puddlers were on strike. 
These men sell, as a rule, to the small consumers throughout 
Birmingham and the surrounding places. Then there were the 
larger consumers present—we speak of the galvanisers, the iron 
braziers, the girder and bridge and tank makers, the boiler makers, 
the agricultural impl t and fencing makers, the rail manufac- 
turers, and the machinists. During a time of active trade 
throughout the different hardware departments of the kingdom 
there cannot be much less than 6000 tons of finished iron used up 
here every week. It is the immense local consumption at his own 
door which contributes so greatly to the commercial advantages 
which the South Staffordshire ironmaster possesses over many of 
his rivals, and which will lead to the prolonging of the mercantile 
existence of the district over a period otherwise impossible 
Whilst the hardware trades have not much revived recently, still 
they are generally, and the consumers of iron in particular, in a 
better state than they were a few months ago. Hence the trans- 
actions on that account were to day encouraging, as indeed they 
have been in the letter orders received at the works for several 
weeks past. More would have been done in several instances if 
producers had given way in prizes. The makers of first-class iron 
are tolerably firm at their quotations. A few adhere to “list ” all 
through, others require list for specific descriptions, but the 
majority are selling the product of most of their mills at under 
list. Firmness is observable most in respect of sheets of the thin 
gauges, hoops, rounds, and best boiler plates at a few works. 

Generally, prices may be quoted as follows :—Bars, £6 10s. to 
£7; best bars, £8; cable bolts, £6 10s. to £7; rivet iron, £8 10s.; 
angle bars, £6 10s. to £7; boiler plates, to 5 cwt., £8 to £8 10s.; 
ship and girder plates, £7 10s. to £8; locomotive plates, £9 10s.; 
sheets (singles), £8 to £8 10s.; doubles, £10; lattens, £11 10s.; 
hoops, £7 to £7 10s.; wire, £9 to £9 10s.; gas strip, £6 10s. to £7; 
nail rods, £6 15s. to £7 5s.; and puddled bars, £4 15s. to £5. 

Pigs are easier than they were last quarter. The better quality 
smelted here must be set down at half-a-crown under the rates 
current at that time. This is due to the circumstance that the 
chief producers of this quality have just derived a benefit in 
respect of the fuel they chiefly use, furnace thick coal 
having been declared down a shilling a ton. Further, 
certain qualities of the ironstone of this district are to 
be reduced. These concessions on the part of mine pro- 
prietors made the makers of the kind of pig iron referred to as 
as} willing .to sell their own iron to-day at the prices of to-day, 
they were to book transactions three months ago at half-a-crown 
advance on those rates. The less valuable qualities were not so 
easy as compared with last quarter, some concession having then 
and since that time been generally made, owing to a reduction in 
the thin coal, and likewise in the wages of the furnacemen having 
been brought about at the time when the puddlers received their 
notices. They were weakened, however, and so too were the pigs 
produced in the best hematite districts. These, as they are 
usually regulated in this market by the prices of the mill pigs in 
South Staffordshire, will have to have their prices made to accord 
therewith. Upon those new terms most of the transactions in 
that iron yesterday were regulated. The best Shropshire brands 
remain unaltered. These go up and down with the prices of 
finished iron, the rise or fall being half that in finishediron. Last 
quarter, therefore, when the finished iron was declared down 10s. 
a ton, Shropshire cold and hot blast were each put down 5s. There 
they now stand. The prices of yesterday were those of last 

uarter, and the customary purchases were made in this and in the 

Forest of Dean iron, 

Much attention was concentrated during to-day’s meeting 
upon the specimens shown to illustrate the results of the “‘ Rad- 
cliffe” process of making steel or steel-iron. The specimens con- 
sisted of bars, plates, rails, and the like. These, it was explained, 
had been made by passing the iron direct to the mill without the 
intermediate use either of the forge train or the mill furnace. 
Thus one heating and all its attendant work was saved. The 
inventor is Mr. Radcliffe, of the Consett Iron Company’s works. 
It was announced that one plate mill had been kept at work on 
this system for six months, and it was expected that rails of a 
fine steely quality would by and by be produced by it at £7 per 
ton. The specimens shown had borne severe tests. Some sand 
from Italy, and an appliance for preventing accidents in pit shafts, 
were also shown. 

Coal is unaltered in all but the qualities of thick, mostly in 
demand at the furnaces, which have been brought down as above 
intimated. The best thick coal, that used chiefly for domestic 
purposes, remains unaltered. This reduction will, it is expected, 
prevent any serious resistance by the miners to the drop in their 
wages, of which their employers have given them notice. 

The members of the Mine Agents’ Association of South Stafford- 
shire and East Worcestershire, held on Monday their monthly 
meeting at the Blackheath Colliery of Mr. W. H. Dawes, near 
Rowley Regis, where they descended that gentleman’s pit, which 
is about 300 yards deep, and where the roads are in one direction, 
driven out 1000 yards from the pit bottom. Considerable geolo- 
gical interest attaches to the colliery, which comprises about 300 
acres, from the fact that it lies alongside of the great upthrow 
fault locally known as the great Russe!l’s Hall Fault. Against 
this fault the thick coal lies at an angle’of from 45 deg. to 80 deg. 
Before descending the pit the secretary of the Association (Mr. 
Henry Johnson) read a report upon a proposed museum and place 
of meeting for the society. His scheme is to build? an additional 
wing to the Dudley Mechanics’ Institution, so that, attached to 
the very excellent museum of the Geological Society which occu- 
pies a portion of that building, there may be a museum in which 
all the new and best appliances for the working of mines may be 
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illustrated, together with a large Ordnance map of South Stafford- 
shire and East Worcestershire, upon which shall be laid down the 
experience of the different agents as to what is to be found and 
what is going on under ground. Access from one museum to the 
other is proposed to be obtained by a doorway in the partition, by 
which alone the two will be separated. The Mechanics’ Institu- 
tion was erected at a cost of £6000. The greater portion of that 
sum has been obtained by popular fétes given at holiday times 
upon the castle grounds of the Earl of Dudley. Mr. Johnson’s 
idea of raising most of the money necessary for putting up a mining 
museum is based upon this same couaueral maaan, 

In the hardware trades of Birmingham and South Staffordshire 
the business transacted during the past week has been of hardly 
so extensive a nature as was the case last week. Nevertheless, the 
general belief is that the prospects of the coming quarter are 
slightly more cheering than were those of the quarter which has 
just closed. At present there is little doing in the home trade, ex- 
cepting in gen iron goods, but more may be looked forward to 
when the factors’ travellers resume their journeys. There is a per- 
ceptible improvement in the foreign trade. America is taking a 
little more, and encouraging reports have been received as to the 
prospects of the trade with that country during the autumn and 
next spring. With the East Indies, China, and Japan, there is an 
improvement in busi when pared with the trade early in 
the year. With the West Indies business is steadier, but in the 
general continental trade there is no increase in orders, and com- 
plaints are made by some manufacturers of the delay they expe- 
rience in the receipt of remittances. Australia has increased her 
demand slightly. 

The trade of Birmingham continues generally dull. Still a 
tolerable batch of orders has been received during the past week, 
and for some classes of goods manufacturers have a moderate 
supply of ifications. In others, again, they have been unable 
to afford their workpeople full time upon new work, and have 
therefore resorted to making forstock. The different departments 
of the trade of Birmingham continue much as last described, and 
no change for the better is expected during the present month. 
The factors’ quarter-day was to-day. The accounts were not 
large in other than rare instances, and the recipients were very 
few of them able to say that they were busy. Nevertheless, they 
are mostly steadily, though quietly, occupied. 

In Wolverhampton the manufacturers of foundryware have an 
increase in orders for hollow goods. For the home market trade 
the japanners are scarcely so well employed, though for some 
export markets there is a better supply of specifications. There 
is an increased demand for cabinet brassfoundry and also machine 
castings, and for fire-proof safes, deed-bexes, and locks the 
inquiries are numerous. 

At Bilston, trade generally is in a very dull condition, though a 
few more orders have been received by the japanners and tinplate 
workers. The ironfounders are doing slightly more business. 

The Willenhall lock trade is reported to be steadily improving, 
though, of course, short time is still resorted to in some cases. 
Bolts, latches, and currycombs are in better request. 

At Dudley there are some moderate orders for marine and land 
chains, and anvil and vice makers are experiencing a rather limited 
demand only. The wrought nailers in this neighbourhood are 
demanding a rise of 10 per cent. in their wages, or return to the 
prices paid in 1864. It is believed that the factors will not 
comply with the request of the men, who have, therefore, 
announced their intention to strike. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 

THE IRON TRADE: Strengthening of the Opinion Entertained of the 
Worst Time having been Passed: The Actual Position of the 
Trade not Materially Changed: Orders not so Numerous as 
Wished ;: Larger Purchases by the Home Railway Companies : 
Inquiries from India a little more Numerous: Considerable 
Quantities sent to the United States, and Orders Regularly 
Received from that Country: Anticipated Increase in the Exports : 
Orders from Russia not so Heavy as Anticipated: Increase of 
Orders from the Continent—THE Pic Iron TRADE—TINPLATE 
TRADE— STEAM COAL TRADE—TERMINATION OF THE PUDDLERS’ 
STRIKE AT EBBW VALE—THE FORTHCOMING MEETING OF THE 
SouTtH WaLEs ENGINEERs—THE LOWER ForGE WORKS AT 
LLANELLY — EMIGRATION FROM SOUTH WALES — QUARTERLY 
MEETING OF TINPLATE MAKERS. 

THE tone of the iron trade generally tends to confirm the opinion 
entertained by those competent of forming one, that ironmasters 
have seen the worst times for some period to come, and that they 
are on the eve of experiencing a more satisfactory state of affairs 
than has been the case for some considerable time past. The 
reports which continue to come to hand from the various iron- 
works in the district tend to strengthen this belicf; but it can- 
not be said that the actual position of the trade has materially 
changed, although it is apparent that a better tone prevails than 
there was a few weeks ago, and the market is gradually assuming 
a more satisfactory ap ce, Although there are not so many 
orders on home and foreign account as those connected with the 
trade may desire, yet it is unquestionably in an improving condi- 
tion, and after such a long depression it is not unreasonable to 
hope that it will advance forward with a progressive step until it 
arrives once more at its former position of activity and prosperity. 
This will no doubt be a matter of time, as commercial affairs have 
been so disorganised by the depression which has prevailed, that 
many months must necessarily elapse, and many fluctuations be 
experienced, before the iron trade will recover anything like a 
satisfactory position. The home railway companies are pur- 
chasing somewhat more largely than they have been of 
late, chiefly for renewals, which are known to be badly 
wanted, consequently there is a prospect of an increase of 
engagements. Inquiries from India are a little more numerous 
but not for such quantities as anticipated, but an increase of orders 
is confidently looked forward to. Considerable quantities of rails 
continue to be shipped for the United States, and orders from that 
country are being regularly received, although it is believed the 
forthcoming election of President will somewhat interfere with 
commercial transactions. The clearances that have been effected 
during the past month lead to the belief that the exports to the 
United States will be in excess of those for the month of May, 
which showed a large increase over those for many previous 
months, and there is no doubt a large quantity of rails and other 
matériel will be sent to the States during the remainder of the 
season. Rails are now being shipped for Russia, but the orders 
coming from that country are not so heavy as makers anticipated 
at the commencement of the year. Continental contracts are 
more numerous than they have been, and several vessels are 
wanted at the local ports to convey iron to the continental 
markets. Bars are selling freely, and prices have a tendency to 
harden. Pigs of the awry Bate command a fair sale, and orders 
are expected to increase. 

Tinplates do not command such a ready sale as a few weeks back, 
but now prices have been fixed for the quarter the purchases of 
American and Canadian houses will no doubt increase. 

The steam coal trade is not so active as it usually is at this season 
of the year, the demand from the mail packet stations being below 
the average, To the French markets about the usual quantity is 
being sent, but the exports for the month just ended will unques- 
tionably not show such a favourable increase as they did for the 
month of May. 

The puddlers who struck work at Ebbw Vale a week ago have 
since returned to work on the masters’ terms. 

A gold watchguard has been presented to Mr. David Lewis, of 
the Plymouth Works, Merthyr, by the employés at the Llantwit 
Main ae Llantrissant, where he has been during the past 
twelve months superintending the erection of new steam engines 
and machinery, : j 








The next meeting of the South Wales Institute of Engineers is 
to be held at Newport on the 6th of August, when some important 
subjects will be discussed, among which will be Mr. Cope Pearce’s 
paper “On Mechanical Ventilation,” and which has been discussed 
at everv meeting of the Society during the past twelve months ; 
Mr. Bassett’s paper ‘‘On Patent Fuel,” Mr. Davies’ paper ‘On 
Davies’ Steam Striker,” and several others equally interesting. 

The Lower Forge Works at Llanelly, Breconshire, will, it is 
expected, become the property of Mr. Conway, of Abergavenny, 
and should such be the case operations will be commenced almost 
immegiately after. 





The tide of emigration is rapidly flowing on in some parts of , 


South Wales, and in some parts of the district emigration funds 
are being established in connection with those at Dowlais and 
Merthyr. The object of the fund is to assist workmen to emigrate 
with their wives and families, and a large number have already 
left, chiefly for the United States, and steps are now being taken 
to send a large number from Ebbw Vale to Missouri. Should the 
nee work well there is no doubt it will cause a want of skilled 
abour when the depression has passed away. 

It is currently reported that Mr. Edward Jones, who has suc- 
cessfully carried on the Castle Foundry, at Caerphilly, for the last 
two years, contemplates selling the same and going to India. 
Great regret is expressed at his intention, as Mr. Jones has done a 
great deal in improving the place, and rendering aid to every good 
cause, 

The quarterly meeting of the tinplate makers was held at the 
Bell Hotel, Gloucester, Mr. Woodruffe (of the Machen Works, 
Monmouthshire, ) president of the association, in the chair. The 
trade was well represented on the occasion, and several buyers and 
tin smelters were also present. From the discussion that took 
place it appears that the position of the trade just at present is an 
unsatisfactory one, prices having declined as aman with three 
months ago, although quotati inally remain the same. 
There has been no falling off in the demand; on the contrary, the 
American and other markets are taking rather larger quantities, 
but the supply has largely increased consequent upon the starting 
of so many new works, and the result is that the market is over- 
stocked with plates. At the close of the discussion the following 
resolution was unanimously come to:—‘*That in the opinion of 
this meeting the present unremunerative condition of the tinplate 
trade requires a reduction of make, to continue until such times as 
prices becomes more satisfactory.” The provisions of the Factory 
Extension Act are being gradually eat the tinplate establish- 
ments of the kingdom, and so far no serious difficult? has arisen 
in adopting the same, The members as usual dined together after 
the meeting. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTI 


(From our own Correspondent.) 

LIVERPOOL: The Export Trade :—Street Scavenging: The Factory 
Act—LONDON AND NORTH-WESTERN AND MIDLAND RaILWways— 
SANITARY WoRKS AT LIVERPOOL—SMOKE PROSECUTIONS AT 
LEEDS— WATER AT BRADFORD—STATZ OF TRADE AT SHEFFIELD— 
THE Oaks COLLIERY—STATE OF TRADE IN SOUTH YORKSHIRE — 
NortuH-Eastern District: Shipbuilding: Shotley Bridge Iron- 
works: Drinkfield Iron Company (Limited)—THE CLEVELAND 
Iron TrRaDE—HarspouR IMPROVEMENTS AT HARTLEPOOL 
GLasGow WATERWORKS, 

Ir appears that the value of the exports from Liverpool has 

experienced a rather considerable decline this year, having receded 

in the five months ending May 3lst to £26,162,555, against 
£31,511,126 in the corresponding period of 1867. The number of 
emigrants from the Mersey during the quarter ending June 30th 
was 57,208, showing an increase of 14,141 upon the corresponding 
quarter of 1867. A large number of the emigrants were Germans. 

The scavenging of the streets of Liverpool involved an outlay 
last year of £25,678, and the removal of night soil, after deducting 
the amount obtained for the manure, £28,892. 

A number of informations have been laid before the Liverpool 
magistrates against shipsmiths, brassfounders, engineers, and 
others for having in their employment boys under sixteen years of 
age without having obtained a surgical certificate to show their 
fitness for the business, and also for having neglected to register 
boys in their employment over sixteen years of age, as required by 
the provisions of the Act. Mr. J. F. Faussett, sub-inspector of 
factories in the district, who preferred the charges, said the magis- 
trates could inflict a penalty of £5 or reduce it to 40s. and costs. 
The whole of the cases brought forward were established, and the 
bench imposed the mitigated penalty of 40s. and costs. 

It is stated that terms are being arranged between the London 
and North-Western and the Midland Railway companies for the 
abandonment of the Settle and Carlisle line of the Midland. 
The line is evidently indefinitely deferred, at any rate. 

Liverpool spent last year in sanitary works alone close upon 
£300,000. The exact figures are £291,171. 

Several cases of importance to enginemen, firemen, and others 
similarly employed, were heard yesterday at Leeds before the 
local magistrates. A number of workmen were charged at the 
instance of the town council, for whom the town clerk appeared, 
with neglecting to make proper use of appliances provided by their 
masters for the consumption of smoke, or with causing more smoke 
to be emitted from furnaces of which they had charge than was 
avoidable. Fines of 40s. and costs were imposed in some cases, 

The Bradford Town Council has issued a notice cautioning the 
inhabitants generally to be careful in the use of water. The 
supply is not so large as it would be were the Barden reservoir, 
which is of large capacity, capable of holding water, and while the 
embankment there is being reconstructed the available storage 
water is considerably curtailed in quantity. 

The improvement in the general trade of Sheffield, which has 
been remarked of late, is still continued. Most of the heavy 
branches are represented as ‘‘ progressively improving.” For steel 
railway rails, axles, and tires there has recently been a greatly im- 
proved demand, orders coming to hand from the Continent, India, 
and America, as well as on home account. Only a moderate trade 
is doing in steel for manufacturing purposes. The armour-plate 
rollers are well employed, but there are no extensive castings on 
hand. 

During Friday night and Saturday three more bodies were re- 
covered from the Oaks Colliery workings. 

There is no material change in the iron and coal trades of 
the South Yorkshire district. Makers of pipes are not active, but 
the works at Milton and Elsecar have continued busy, the rail, 
&c., mills being fully worked. In steel rails and tires a mode- 
rately good trade has been done. A portion of the coal traffic of 
this district and of Derbyshire is expected to be shortly diverted 
from the London and North-Western to the Midland, which is 
about to run coal trains direct to London over its Bedford and 
London Extension line. e 

As regards the north-eastern district, we may note that iron 
shipbuilding on the Tyne shows a fair amount of activity. The 
extensive shipbuilding yard and graving docks at West Hartlepool 
have been taken recently by Messrs. Denton, Gray, and Co. A 

uarterly return issued from Lloyds’ office, Sunderland, states 
that there are now eighty-six vessels on the stocks in the Wear 
shipbuilding yards. of these vessels thirty-four are sold, and 
fifty-two remain unsold. Of the eighty-six twenty-one are iron, 
seven wood and iron, and the remainder w Arrangements are 
in progress to start the Shotley Bridge Ironworks in manufacturing 
iron on the Radcliffe process, as patented by Mr. Radcliffe, of the 

Consett Ironworks. An extraordinary general meeting of the 

Drinkfield Iron Company (Limited) was held on Saturday at 

Darlington, Mr. H. K. Spark presiding. The chairman stated 

that since May, when the last ting of the pany was held, 

and when he accepted the chairmanship, the shareholders 
not come up with their calls, as they were then 








— ———— ———_—__] 





informed that it was necessary they should do, if they 
were to save the concern. The works, which were ready 
to be opened, were, therefore, at a stand-still for want of 
money. The directors had had several meetings, and a fort. 
night since they saw Mr. Kane, the president of the Iron. 
workers’ Union, and Mr. MacDonald, representing 22, miners, 
These gentlemen advised them to p! the concern, as it 
was originally proposed to do, on the co-operative principle, when 
they believed that a large number of shares would be taken up by 
working men all over the country. The object of the present 
meeting, therefore, was to approve or reject a provisional agree. 
ment for the transfer of the undertaking of the present company 
to a posed new pany on the co-operative principle; and, 
secondly, if approved to pass a resolution for winding-up the pre- 
sent company, the chairman explained that the arangement pro. 
posed would be merely a transference of the company from under 
the Joint Stock Companies’ Act to the Friendly Societies’ Act, 
The shares, however, would be £1 instead of £5 each. The general 
feeling of the meeting was in favour of the proposed change, and a 
resolution for carrying it into effect was eventually carried with 
only three dissentients. 

The iron trade of the Cleveland district appears to be in a sound 
state, upon the whole. Stocks of pig iron in the makers’ hands 
have not increased, although the make has been considerably 
augmented Jately. The present dulness of the coal and coke 
trade is, of course, a favourable element in the production of iron 
at present. Theconsumption of Cleveland pig in Scotland and Wales 
continues considerable; the continental demand has rather fallen 
off, but the inland trade has shown rather more animation. There 
has been rather more inquiry for rails, as well on continental as on 
American and colonial account, but severe competition has still to 
be sustained. The stock of pig in the railway warrant stores at 
Middlesbro’ remains at about 70,000 tons. The number of fur. 
naces ir blast in the Cleveland district is eighty-nine, while there 
are fifty-one out of blast. The quantity of ironstone conveyed 
over the North-Eastern Railway in the first half of this year shows 
an increase of 140,000 tons, as compared with the corresponding 
period of 1867. 

At the last meeting of the Hartlepool Harbour Commissioners, 
a report was read from Mr. Harrison, engineer of the North-Eastern 
Railway Company, on the proposed bay arrangements at Hartle- 
pool. Mr. Harrison appears to approve a plan similar to that sub- 
mitted by Mr. S. Robinson some years since, and he is of opinion 
that by extending the present pier with a detached breakwater on 
the opposite shore the desired result of deepening the entrance of 
the harbour would be attained. 

The average supply of water to Glasgow and _ neighbourhood 
during the past year from the Glasgow Waterworks was 
25,436,458 gallons, as compared with 26,350,045 gallons in 1866-7. 
Works in connection with new syphon pipes across the valleys of 
the Duchray, Endrick, and Blane have been so far completed as to 
admit of the pipes being tested, and they have stood the testing 
well. About five miles of additional piping were laid during the 
past year. The total expenditure on capital account to May 24th, 
1868, was £1,666,316, 
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1868. 1867. 
CopreR—British—cake andtile,| £2 ¢. do £8. 4|)2 8.4. & d, 
RENE cncccmnerenseoe 76 0 0..78 0 0/78 0 0.79 00 
Rest selected 89 0 0.. 8 0 C680 0 ..8% @ 0 
Sheet ...... 60 0 0.. 83 0 0/82 00.83 0 0 
Rottoms.... 85 0 0.. & O 6 87 0 0.. 99 0 0 
Australian, per to 7819 0.. 82 0 0} 89 O C.. 87 0 0 
Spanish Cake .......+....08 76 0 0..77 0 0172 00.9000 
Chill Bars.......-cececesess 73 0 0.. 74 «0 (| 69 O 0.. 6910 0 
Do refined ingot ......... 75 0 0..76 0 "78 0 0.. 7810 0 
YELLOW METAL, perlb. ......| 0 0 6§ © 079) v 0 7 0 0 7} 
IRON, pig in Scotland, ton...... 2 12 6 cash. 213 Ocasb. 
Bar, Welsh,in London ...... 6 5 0.. 610 0} 615 0.. 7 0 0 
Wales........ 510 0.. 515 0} 6 0 0.. 6 5 @ 
Staffordshire 75 0.. 00 0 710 0.. 000 
Rall, in Wales...... .-. 510 0.. 60 0' 600.. 6 5 0 
Sheets, singles in London 9 5 0.. 0 0 0 910 0.. 0 0 @ 
Hoops, first quality ... 685 0.. 0 0 0} 819 0.. 0 0 6 
Nailrods.....-.+s+e0e0- 750.. 000) 710 0. 000 
Swedish.....-cesecessserese 917 6.. 19 5&5 0} 10 5 0... 1010 @ 
LEAD, Pig, Foreign, perton....| 18 5 0..18 7 6, 19 5 0..1910 0 
English, W.B. ...-.-00-+++++ 215 0.. 0 0 023115 0.. 0 0 0 
Other brands ....++. « e-see| 19 0 0.. 1910 0) 1910 0.. 19 15 0 
Sheet, milled.......-ses+e00. 20 0 0.. 0 0 0} 2015 0. 0 0 0 
Shot, patent 2210 0..2215 0} 0 06.. 0 00 
Red or minium 2015 0.. 0 0 0} 31 5 0... 0 0 0 
White, dry. 27 0 0.. 28 0 0} 29 0 O.. 2910 0 
ground in oil 26 0 0.. 29 0 0} 28 0 0..30 0 0 
Litharge, W.B. 4 00.. 0 003% 00... 000 
QUICKSILVER, per bot. . 617 0.. 0 0 0} 617 0... 9 0 0 
SPELTER, Silesian, perton ....| 20 0 0.. 20 2 6/2012 6.. 2015 0 
English V & S ..cccccccccess 9150. 000 000. 0008 
ZINC, ditto sheet ....sseseeee-s 2510 0..26 0 0| 26 0 0... 9 0 @ 
STEEL, Swedish faggot ........ 000. 00) 000. 006 0 
Keg... ccccccccsccccesccccsece 1415 0..15 0 0} 000... 0 0 8 
TIN, Banca, per cwt.......+0+. 414 0.. 0 0 9% 412 0. 00 0 
Straits, fine—cash ... ee 411 9. 41110) 4 610. 4 719 
For arrival 4111%. 06 0 «| 4710. 68 0 
English blocks 415 0.. 416 0} 411 0.. 000 
BAS ccccccce 416 0.. 417 0] 412 0. 09 0 
Refined, in blocks . «| 417 0.. 418 Of 46144 0.. 00 0 
TINPLATES, per bx of 225 sheets 
160. 120 8 8 Ge 1 4 6 
70. 18 0 19 6. 110 4 
7 0.. 1 8 OF 1 8 0, LIHITO 
13 0.. 114 Of] 2195 0.1. 117 0 
18 0.. O18 6 O18 9. O19 6 
14 6.. 017 0} 016 6... 018 3 
00. 900039 00.000 
0 0.. 0 0 0} 38 0 0..34 0 0 
00... 0 0 o110 00. 000 
0 0.. 36 0 040 00.4. 000 
00. 00039 00... 000 
0 0.. 0 0 0 35 0 0.. 36 0 0 
00. 00035 00.. 00 0 
00... 0006800. 000 
0 0.. 65 0 0| 60 0 0.. 6110 0 
10 0..40 0 0} 40 0 0..40 5 0 
0 0.. 32 5 0| 39 0 0.. 39 5 0 
6 0.. 0 0 0} 3910 0.. 0 0 0 
5 0.. 0 0 037 5 0. 0 0 0 
0 0.. 37 0 O41 00. 00 0 
10 0.. 34 0 0} 388 0 :0.. 0 0 O 
65 0 0.. 67 0 0} 58 0 0.. 59 0 0 
37 0 (0. 0,0 0 36 0 0.. 38 0 0 
PRICES CURRENT OF TIMBER. 
1868. | 1867. ||. 1868. | 1867, 
Per load— £4 8/24 & £4 & || Porlead— 424044486 
Teak ..sseeseeeeedl » vt U 6 1018) Yel. pine, per reduced ©, salle ome 
. itecpine 918 3.8 215 4 0! : 11 1012 10} 19 013 © 
000 ees) .11 018 oj 11 101910 
5510/5560 . 10 019.0) 101011 © 
5 5 0| 310 410) 7080/8090 
15 5 5/ 310 5 0 oo000; 8000 
oo00;/0000 + 8 © 10) 8101010 
060)/31060 8090/8090 
0310} 230380 + 9 01010) 9 ON © 
€ 465 SE « ¥ 01010) 9 01010 
3 
S310 i333 14 020 0] 16 O83 0 
A He 
BB Be 0% 1 3) 0151 4 
10 710] 410 5 0 M. 
St 10 910| 610 7 10 65 0} 86 090 0 
Dots. pe 0 ms te OS una heon 94 035 0| 20 Om] O 
ohn whtapruce 18 10 15 10 |18 10 15 10 | } 240 0 185 0/150 0 180 0 

















THe ScrentrFic WonDER.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps ( free), with book of 
full instructions. To be had only from A. McC Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham,—[ADVT.] 
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ON THE FORM OF PROFILE TO BE ADOPTED 
IN LARGE MASONRY DAMS OF RESERVOIRS. 


As Dererminep By M. Detocre, ENGINEER OF THE 
ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE, 
No, IL. 
1.—Scope of the Memoir. 

Inquiries instituted az to the means to be adopted for 

reventing the disasters caused by inundations of the 
fake having led to the proposal of constructing dams up 
to fifty metres in height in the principal affluents of the 
Upper Loire, we were commissioned by M. Graeff, the 
chief engineer of the special service connected with the 
Loire, to inquire what profile had best be adopted for 
these dams. d : 

Believing that the calculations which we have made to 
arrive at these ; rofiles may not be without use to such of 
our contemporaries as may have to design uy dams, 
we have published the present memoir with the object of 
showing the method of calculation which we have followed 
and the results. 

The affluents of the Upper Loire are in general very 
favourable to the construction of dams. For the most of 
their length the bottom is of rock, aud for the most part 
they have narrow places in them of not more than twenty 
metres wide. M. Graeff called our attention to this point, 
the result of which is, that the dams are, as it were, fixed 
at the lower part between the rocks which form the sides 
of the valley, and this allows of the thicknesses of the 
masonry being diminished, as we shall see further on. 
But inasmuch as some of the other valleys do not present 
any such narrow places, we must also see what profile 





should be given to dams which only resist on their bases 
the pressures to which they are subjected. The inquiry | 
will thus naturally divide itself into two chapters, in the | 
first of which we shall examine the forte to be adopted in 
valleys of great width, and the second will be devoted to 
dams which can support a ~ of the pressure from the 
sides. A third chapter will be added, embracing the appli- 
cation of the principles developed in the first two to the 
construction of a dam in a valley of given cross section. 

2.—Conditions of Stability.—T ype for a rectilinear Dam in 

a wide Valley. 

A dam which does not transmit sideways to the flanks 
of the valley the pressures which it sustains must support 
these pressures at every one of its points by its own 
weight. In the inquiry into the conditions of stability of 
such a work it will be enough to consider a section only 
of the length of a lineal unit. If the materials employed 
were infinitely strong as well as the material of the 
foundations, and if their mutual adherence were infinite, 
the only condition to be fulfilled to ensure stability would 
be to give the wall such a profile that the resultant of the 
pressure of the water and of the weight of the structure 
may fall within the polygon of the base. But this does 
not suffice in practice. In reality the materials and the 
foundation can only be made to withstand a limited pres- 
sure, according to their nature, and also they have not 
unlimited adherence; and hence there are two conditions 
which it is indispensable to satisfy—First, that at any 

int of the structure the materials employed and the 

oundation must not have to support too great a pressure; 

second, that the different courses of the wall must not slide 
on one another, and that the wall itself must not slide on 
its base. 

Up to the present time any walls which have partially | 
failed have not shown signs of sliding. It has been | 
demonstrated that such accidents have taken place because 
the first of the above conditions was not fulfilled. This 
naturally leads us, first, to determine the dimensions | 
required for the satisfaction of this condition, and then to 
see if these also satisfy the second. 

A, B, C, D (Fig. 1) is the profile of a dam; any vertical 
section of such dam of a unit of length may b2 considered as 
subject to the action of two forces. The vertical compo- 
nent P of the resultant of the weight of the structure and 
of the pressure on the face D A, and the horizontal com- 
ponent F of the pressure. These two forces have a 
resultant R, which cuts the base A B at the point E. | 
The force R may be considered as applied at the point E, 
and decomposed into two at this point, the one vertical, 
equal to the force P, and the other horizontal, and equal 
to the component F. The horizontal force tends to make 
the wall slide on its foundation; so that we need not 
occupy ourselves with it at present, as we have just 
explained. The vertical force spreads itself over the base | 
according to a decreasing law beginning from the point B, 
nearest to the point of application of the resultant. 

_Denoting by J the width of the base A B, and by w the | 
distance k E, the pressure p/ at the point B will be given 
by one of the formule (1) or (2)— 
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according asu> 4loru<41.* 
* These furmu'@ «ae derived directly from those given in the Cours de 


Méchanique Appliqué Prof:ssé dans | Ecole des Ponts et Chaussées, by M. Bresse, | 
first part, No. 32. Published at Paris, 1959, part 34. | 
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which are applicable to a homogeneous rectangle acted unon by a force on one 
of the axe: of symmetry. In these formula N represents the total weight, 2 


the — area of the su:face, and n the ratio, which in our notation is equa 
- un 
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a ! | 
. We have represented the load N by P, and the surface - is replaced 


by i. Inthe above formula, by making N — P, 9 =i,n= ae and re 
Placing p by p’, they become 
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Ferma'a (.) 's epplicab’e when n < 4, and so formula (1) suits the care when 
°7@ 7 


“4, tha: +s, when w > $7. Formula (8) is ap>licab’e when u> $ 


and so formula (2) suits when —i"> 4, that is, when u <4}. 


reservoir were always full of water. 
still that when the reservoir is — 


| greater than 3, or at least equal to 4, and that this mini- 


| unit be equal to a given quantity, this pressure shall 


It will be necessary for the stability of the wall that 
this pressure at the point B shall be equal or less than the 
limiting pressure R’, which each superficial unit can be 
made to withstand. We must have, then, according as w is 
greater or less than } /— 


30, P=... 
2(2—"") 7 ER. ye are: 
oe (4) 


and this condition must be satisfied for every horizontal 
section of the wall profile, neglecting the force of cohesion 
of the mortar. 

Expressiors (1) and (2) may assume another form by 
introducing into the calculation the maximum height A, 
which can be given to a wall with vertical sides without 
letting the pressure at the base exceed the limit R’. In 
fact if we represent by 8’ the density or the weight of a 
cubic foot of the masonry we have R’ = 6A, and expres- 
sions (2) and (3) become 
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3. The foregoing conditions would be enough if the 
FIC... FiG.2. 6.5. 










But it is n 
the wall may be abie 
to support its own weight without the pressure on any one 
point exceeding the limit 8’. In this case the resultant 
of all the forces acting on the wall are reduced to the 
weight P’, and denoting by u the space K’ A from the 
vertical passing through the centre of gravity of the 
figure ABCD (Fig. 1), to the adjacent extremity of the 
base, the pressure at A will be given according to circum- 
stances by formule (1) and (2), and the stability of the | 
wall will require that one or other of the relations (5) or | 
(6) be satisfied, by replacing P’ by P. 
4.—Form to be given toa Wal! which has only to Support 
its own Weight. 

For the complete investigation of the present question | 
it will not be without interest to inquire what form it will be 
proper to give a wall which has only its own weight to 
support, so that no point of the masonry shall be subject | 
to pressure in excess of the limit adopted. | 

n the first place it is clear that so long as the height of | 
the wall is below ) it will suffice to give it vertical faces, | 
and that the pressure per superficial unit at the lower part 
shall not exceed §’. If the wall has to be higher it will | 
be given vertical faces for a depth from the top equal 
to A, and from this point it must be battered outwards, so 
that the pressure on any horizontal section shall not 
exceed 8A. It is easy to determine the batter needed to 
fulfil these conditions. One face of the wall might be 
chosen arbitrarily, and the other determined from it, but | 
if it be desired to have the minimum quantity of masonry 
the wall will be made synometrical. tn fact it is evident 
from formule (1) and (2) that the maximum pressure p’ 


cannot acquire a value less than 4 ; u being by hypothesis 


mum value is reached when «= 4. That decided, the 
curve sought, D N Y (Fig. 3), should fulfil the condition 
that if in any section MN the pressure per superficial 





remain the same for another section indefinitely near to it | 
M’N’. This condition will evidently be satisfied if the 
increase of surface of the base be equal to the increase of 
pressure; or, since the whole is symmetrical with regard 
to the axis O S, if the increase of the half surface L N is 
proportional to the increase of pressure on this half sur- 
face. This condition is expressed by the equation 
dP=KdB. 

P representing the pressure exercised on the half section 
LN by the upper part of the construction, and B the sur- 
face of such section. Representing by } the perpendicular 


dimension of the wall at the section under consideration, | 


by « the width L N, or the abscissa of the required curve 


horizontal line taken for the axis from x, we have 
a@B=dber 
d@P=Ssbedy. 
The differential equation for the curve D N Y is then 
Sbady=Kbdr 
C da 


d7= y 


The constant K represents the limit of pressure per unit 


of surface, and is consequently equal to # A. The cquation 
3 


then becomes 
72x 
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y Pa 
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ecessary | per square foot; we shall 
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Thus the curve DN Y isa logarithmic one. If we make 
Zo = d the two above equations give 


ce= 1, and y%=0, 


So that the origin of the co-ordinates should be taken at 
the point where the value of «=), and so that the tan- 
gent of the curve at this point makes an angle of 45 deg. 
with the axis of x. 

By replacing x) and y, by their values Equation (7) be- 
comes— 


y =r log. = oe eee e © 


or passing from Napierian to common logarithms— 
y = 2°3026 log. =. 


The complete curve having the axis y for asymptote would 
give the form for the faces of a wall of indefinite height, 
in which the pressure per superficial unit would be equa 
to the limit K in any horizontal section. 

Fig. 4 shows the curve constructed, supposing the limit- 
ing pressure adopted to be 60,000 kilogrammes per square 
metre, say six kilogrammes per square centimetre (5°58 tons 
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see further on what has led to 
the adoption of this limit), and supposing that it be wished 
to give a width of five metres to the upper part of the wall, 
we have then— 
K = 60,000; 

and assuming that the density of the masonry is double 
that of water, say 3’ = 2-000, we have \ = 30; the equa- 
tion for the curve becomes— 


y = 2'3206 x 30 log. aw 
It is not to be forgotten in making use of these formuls 


that the direction in which is ordinarily counted has been 
reversed here; in fact the increase dy has been counted 


| with the sign + from the top downwards. The negative 
| values of y should then be carried in the direction L O. 


Fig. 5 shows that for a wall of fifty metres high and five 
metres wide at top a width of 9°7392 metres at bottom is 
enough to bring the extreme pressure within the limit of 
six kilogrammes per square centimetre. By replacing the 
logarithmic arcs & MH, DN Y by straight ae. the width 
to be given to the wall at its base would be ten metres. 
Fig. 5 is constructed on this hypothesis, The equation 
which gives the width of the base x is found at unce— 


[30x 5+ 20 (2+ 2) 20° = 2000 x a0. 
2 x 


The influence of the concave profile will be strikingly 
manifest when we inquire what thickness to give the base 
in the case of rectilinear faces inclined from the summit. 
This thickness, calling H the height of the wall and a the 
width at the top, would be given by the equation (Fig. 6), 

H (+++) v= ya 
2 /z 
whence 

Ha 
2.\—H 
It appears that when H = 2), zx becomes infinite, and 
when H exceeds 2A, \ is negative. Hence we conclude 
that the maximum height which can be given to a wall 
with rectilinear faces uniformly battered from top to 
bottom, without exceeding the limit of resistance for the 
masonry, is double that which can be given to a wall with 
vertical faces. 

Assuming the limiting pressure at six kilogrammes the 
square centimetre the limit of the height which can be 
given to the wall is sixty metres. This would be reduced 
to forty metres if four kilogrammes per square centimetre 
were tuken as the limit of the resistance of the materials, 

Making H = fifty metres and a= five metres, to con- 
form to the same conditions as the wall in Fig. 5, we find 
«x = twenty-five metres. The width of the wall at the base 


c= 


J | is then twenty-five metres, instead of 7°739 metres. 
D N Y, and by y the distance from the section M N toa | i 


The preceding results show how important it may be in 


construction not to have any point where the pressure may 


be considerably less than that taken as the limit. By 


| admitting needless thickness at certain points we may soon 


come to be unable at others to keep the pressure within 
the desired limits, Accordingly we shall attach to what is 


| to follow a profile of equal resistance, or at least a proiile 
| differing but slightly therefrom. 








RANSOMES SILICEOUS STONE FOR INDIA, 

pra tice bas been coufined to 
this country and Europe about thei 
knowledge that they have all the resources of Nature aud 


set work with a 
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the enmulated science and skill of the world at their com- 
mand, and it can rarely occur that their ideas are dwarfed 
or thwarted from the want of material or ability to give 
them practical shape. It is not so, however, in India; creat 
and importaut as the resources of the empire are, there is 
a general scarcity, and, in some parts, absence, of two 
pr:mary materials required in construction, viz., good 
timber and stone. With the rapid advance in works of 
engineering and architecture which the progress of the 
country sinee 1857 has demanded, these wants have year 
after year been more severely felt; good sul timber is no 
longer to be procured in sufficient quantity to meet con- 
stantly inereasing requirements, and recourse has been had 
to the blue gum of Australia for railway sleepers, but it is 
doubtful whether Australia will always be able to meet 
the demand; this. together with the growing cost of main- 
taining permanent way, will, before long, force Indian 
railway engineers to adopt some other mode of laying 
down rails. 
The want of good stone in India has hitherto thrown 
the engineer and architect back-on the adoption of brick- 
work and plaster. This did very well until the require- 
ments of the State called for the construction of large and 
important works and buildings, then its unsuitability 
became apparent; in one or two public buildings indi- 
genous stone has been used, but the result obtaiued is not 
commensurate with the cost, on account of the inferiority 
of the material; fdistance. and consequent cost of carriage, 
and the want of good stonemasons. This applies very 
forcibly to Bengal. The difficulty is now likely to be met 
by the Government establishing in India the manufac- 
ture of Ransome’s patent siliceous stone for use in the 
construction of the public works and buildings. That it 
can be done with great economy and advantage is proved 
by the fact that as far back as 1860 Mr. George William 
Vivian, C.E., specially charged by the Government of 
Bengal with the erection of a large building, mtroduced 
the material for the capitals, finials, trusses, balustrading, 
&e. &e., and found that the cost of these finishings, delivered 
in Bengal, was from 25 to 30 per cent. cube foot for cube 
foot less than work of a much plainer description prepared 
from an indigenous sandstone; and so impressed was this 
gentleman as to the special suitableness of this material 
for works 
to the Government, not only for ornamental work, but for 
heavy masonry and ashlar facings. 
The difficulties arising through the absence of good 
stone are great and increasing, and it appears that the 
adoption by Government of Ransomes’ patent in India will 
enable them to accomplish work of a character, both as to 
appearance and durability, which they could not otherwise 
hope for. Moreover, the saving effected would be 
important, for it was found by Mr. Vivian that the 
charges alone on~the goods sent from England-were 47+ 
per-cent. on Ransome and Co.’s prices; yet, notwithstand- 
ing this, it was found cheaper than local stonework. He 
proposes to establish the first permanent works at Calcutta, 
and as the rate of labour is much lower than in England, 
and abundance of good sand is procurable in the neigh- 
bourhood, it is believed the cost of manufacture: will be 
considerably less in India than in England, and not only 
will packing, shipping, freight, and insurance charges be 
saved, but also the manufacturer’s profit. 1t is calculated 
that these savings, even on the first year’s operations, 
would not only cover interest and depreciation in stock, 
but leave a surplus to carry to capital account. 
Mr. Vivian’s conviction of the value of Ransomes’ 
stone in sarrying out the public works in India, is the 
result of eight years’ experience of the mater‘al there, 
and we find that during this length of time he has 
been strengthened in the opinion that it must even- 
tually be used in most of the engineering and arehitec- 
tural works of the country, especially where great accuracy 
is required. This may be instanced by stating that ten or 
more voussoirs for an areh may be turned out in: less time 
than a stonemason would dress one, and with an aceuracy 
it would be impossible for any native mason to approach 
In the erection of a lighthousethe stones of each course could 
be moulded to dovetail and key together. It will make a 
serviceable ‘floor, and in many localities supersede the 
vansatisfactory terassiand tile floor new in ordinary use. It 
thas also ‘been )pro to» use it in:the coustruetion.of 
cellular walls for buildings im warm ¢limates, .whereby a 
thorough) system of ventilation, without avy: mechanical 
arrangement beyond that ;necesary for regulating the 
openiug of the air passages, tis secured. 
The walls being hollow and partitioned, would . contain 
two distinct columns of airin their thickness. It is evident 
that the sun’s rays falling on the outside of the wall would 
rarify the air in the exterior flues, thereby causing an 
ascending current, and exhausting the vitiated air through 
valves placed near the floor line, or any points which anh 
considered best to ensure good ventilation; fresh air would 
‘be admitted through the interior flues near the level of the 
ceiling by valves set in the exterior of the wall.at a certain 
distance above the ground line, the valves would be per- 
fectly under control from the inside of the.room or build- 
ing, and capable of simultaneous adjustment by means of 
an arrangement of rods and levers. In tropical climates 
especially there would always be a. sufficient difference 
between the temperature and specific gravity of the atmo- 
sphere within and without the to maintain building perfect 
circulation, and the area and disposition of the,air spaces 
could be so arranged .as to obviate violent.and injurious 
currents; it is also apparent that moisture could not be 
absorbed so as to pass through to the inner-surface, and if 
the plinth course is set in asphalte none could arise from 
the ground. Persons who have resided in warm climates 
have painfully experienced the impossibility of speedily 
cooling a house built of solid brick or stone, even after the 
temperature of the external atmosphere has considerably 
failen, whereas these hollow walls could never absorb the 
same amount of heat, and whatever surface absorption took 
place would be carried off $by the circulation which the 
same heat set up. Moreover, the nature of the material 


admits of the bieek being manufactured so that the inte-! perpetual motion, and-we wight imagine a waterwheel 


1iox 0. the-walls may p.esent a perfectly smooth surface. 
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It does away with the necessity for plaster. This is a great 
point in barracks and hospitals, especially ina tropical cli- 
mate, as an occasional washing down with water or a disin- 
fectant when necessary would at once restore the wards, &c., 
to a state of purity. Walls thus built could searcely be 
exceeded in strength; the quoins form at once the key and 
the closure, and it would not be possible to remove a block 
without destroying it. The blocks could be made of any size, 
end for any particular design. Their uniformity and 
accuracy would enable them to be set with rapidity and 
neatness; and considering the advantages clearly to be 
derived from this mode of construction, we presume in 
many cases it would be found much more effective and 
economical than any of the nodes now adopted. The 
material is also likely to prove of utility in carrying out 
the extensive irrigation works which the Government of 
India is about to undertake. Already Major Haigh, of 
the Madras Public Works Establishment, has employed it 
under great disadvantages, and has testified tothe valuable 
aid he has found it in constructing portions of the 
Godavery anicuts. 





The absence of suitable stone in India has compelled 
irrigation engineers hitherto to use bricks for the falls of | 
the canals; as it may be supposed, these are quickly | 
abraded, and require corstant renewal. 

The new material should answer far better, as it will 
stand the action of falling water »s well as any primary 
rock, and eminent authorities confidently believe that were 
the Government to use this material in their canal works 
they would avoid great annoyance and a constantly-recur- 
ring expense. 

From the foregoing facts we educe—First, that the 
requirements of India are extensive; second, that the | 
general absence of good building stone and a scarcity of 
skilled labour retards the execution of works and occasions | 





in India, that he strongly recommended its use | 


great difticulties; third, that Indian engineers of expe- 
rience who are acquainted with the siliceous stone con- 
sider it suitable for India, and firmly believe its introduc- | 
tion would go far to remove existing difficulties, and prove 
an immense saving to the State. ‘To our minds, this is 
quite sufficient to determine the Government in the course | 
of action they now contemplate, aud we hope at no distant | 
date to be able to report to our readers that the manu- 
facture of this stone has been established under favourable 
circumstances. 


THE SOURCES OF WORK. 


Mvcou has lately been spoken and written—often more | 
or less loosely—about the exhaustion of British coal, or 
the so-called coal question. We believe we can, as a con- 
tinuation of previous articles, show that what is really in 
question is not coal, but work. A consequence of the law 
of the conservation of force is that only a certain. detinite 
amount of work, or of: its equivalents, is to be found in the 
universe. This work exists in the forms of vis viva and 
heat, as in coal, or of ‘masses of water raised by the sun’s 
rays, offering storehouses or reservoirs of work more or less 
applicable for human purposes. These forms of work are 
interconvertible, but their sum total remains unchanged, 
and each and all can be traced back to two principal sources. 
The first of these is the vis viva of the motion of the earth 
itself, and the second is the action of thesun. To the first 
are due the tides. The sun’s rays, exerted for countless 
ages, have produced those stores of work in the forms of 
coal and other fuel, and. daily produce a considerable amount | 
of work in the forms of heat and light. The vis viva of the 
earth, due to its daily revolution round its axis, is a store- 
house of work, almost unlimited in amount ; and, as far as 
human observations extend, not subject to diminution. 
The tides allow us to make use of a part of this motion. 
They are indeed partly produced by the attraction of the 
moon and the sun, as well.as by the earth's. motion. 
The. belt. of: sea, extending round the axis. of :the earth’s 
rotation is heaped.up by: the moon’s attraction, and as the 
earth revolves a great wave.passes continuously round. 
Friction is thus produced tending to diminish the vis viva 
of the earth as it moves in this ring of water. The principal 
application to human purposesof this store of work consists 
.in bringing ships up rivera, in raising them into dry deeks, 
and soon. .Ithas not yet: been largely. applied to. mauu- 
facturing, purposes, though it is. easy: to imagine thata 
floating engine: could ;be.set.up in.a river,;in erder to 
develope from the motion.of the current, say. electricity, or 
auy other form of work. The most obvious application of 
rthe tide would be to driving-waterwheels. 

The daily work done by the sun on our earth. consiats.in 
radiating forth eurrents of heat and light.that act. in a 
number of ways. By thechemical action.ef light and heat 
all grow;.and from these we either obtain. fuel—and 
by combustion, light, heat, aud work—or food, and hence 
life, andthe continuationof life, part.of.which, in the form of 
muscular power, cau be converted into: work, theremainder 
being consumed :in the necessary functions of life. All 
material forces acting in and on.our bodies are originally 
derived from the sun, and thus all living beings are, .as 
Helmholtz remarks. what, the Chinese distinctively desig- 
nate themselves, “children of the sun.” The ancient 
Egyptians, too, in ascribing all animal life to the action of 
the sun on the Nile mud, seemed to have hada yet dimmer 
ideaof the same kind. A considerable.source of work.consists 
in the action of the invisible. heat rays of the sum on the sur- 
face of the ocean, by-which water isiraised into.the.atmo- 
sphere to fall down condensed .as rain‘or snow. That con- 
densed vapour, dropping on.the tops of high places, flows 
down at first, perhaps, in the form of snow, is then com- 
pressed iuto ylaciers, then melted into water, obtaining, in 
thus falling to the sea level, a vis viva which is re-converted 
into work by means.of our waterwheels.and turbines. In 
the same way the winds are produced, partly by the action 
of the sun and the revolution of the earth. At first sight 
it might be plausibly asserted that the endless circle of work 
contributed by the sun, lifting up vast bodies of water 





which continuously flow back to their source, constitutes a 


| decomposed water as a fuel and carbon as a fuel. 


‘our rivers, .of the. wind.and tides. 





being thus criven fur ages. In facta waterwheel cousidered 


= 3 


without regard tothesun would bereally neither more norlesg 
than a perpetual motion, The water has certainly thus 
been driven in this circle ever since liquid water existed on 
the earth, but this does not coustitute a perpetual motion 
in the proper sense of the term, as the motion has been ob- 
tained at the expense of the sun. That is to say, the sun 
daily loses an amount of heat equivalent to the work 
done, 

Many theories have been put forward with regard 
to the physical constitution of the sun. That developed 
by Helmholtz, Thomson, Kircbhotf, and others, consists in 
supposing that the sun is a ball at a white heat, which is 
continually giving off heat, and is therefore gradually cool- 
ing down. Its size, however, is so great, and its heat so 
enormous, that a decrease in only one degree of its heat 
vould require thousands of years. According to the calcula- 
tions of Professor Helmholtz the time taken up in reducing 
its temperature to that of the universe will be ©, or 
infinity. Professor Tyndall also thinks it very probable 
that some of its heat is regained. In the case of a body 
falling into the sun its vis viva, very cousiderably on 
account of the great attraction, would be converted into heat. 
The fall of auy comet, or planet, or meteor into the sun 
would thus bring back some heat. 

Coalis at present the most extensive source of work, and it 
is a storehouse upon which we are drawing at the rate of 
100,000,000 millions of tons per annum, The question has 


| naturally been raised as to the time that England will be 
| without coal; and this period, though differing with dif- 


ferent authorities, is by all measured by hundreds and 
not by thousands of years. The great majority of peopie 
who have not considered the important theory of work, 


| which is itself a very modern scientific deduction, simply 
| conclude that by the time all the coal is burut up some 


other source of work will be discovered. But this is 
impossible. It is only possible to discover better modes of 
utilising already existing sources of work. Sir Humphrey 
Davy threw out the idea, some fifty years ago, that by the 
time we had burnt up eur coal we shall have learnt how to 
burn water. But then the law of the conservation of force 
was not discovered in his time, or he would have known 
that as much work is required to separate the combustible 


| constituents of water as is developed by their combustion. 


This will be clear in drawing a comparison between 
To 
burn water it must of course first be decomposed. Now 
water can only be decomposed by electricity, by chemical 
aflinity, or also by intense heat. In passing an electric 
current through water it is decomposed, while electricity 
disappears in doing work. Water is therefore decomposed, 
but at the expense of electricity, which can be couvverted 
directly into mechanical work. To get an electric current 
zine must be dissolved in the battery, and to an amount 
equivalent to the water decomposed. But this zinc must 
itself be obtained from the ore by the reducing power of 
carbon; and this amount of carbon is equivalent to the 
amount of water which our electric current decomposes, 
To this must be added the coal which is burnt for heatin 

the reducing furnace for the zinc; and the heat sebeall 
by the direct combustion required for reducing the zinc 
is equal to the heat that ought to be produced by burning 
our decomposed water, while the heat of all the coal burnt 
in heating the furnace would be lost. In decomposing 
water by chemical affinity we have to make use of either 
zine, iron, carbon, or any other element which has a greater 
affinity for oxygen than hydrogen possesses; and the only 
substance ofall these existing in aready state.in nature 
is coal. In the case of carbon, on the other hand, we have 


| an element that ean be at once burnt witbout being pre- 
| viously decomposed. 


The reduction of carbon from the 
carbonic acid of the atmosphere—which is the source, or 
the ore, of carbon—is done by the sun. The plants were 
the apparatus in which the carbonic acid was decom 

and work done and stored up by the sun against chemical 
forces. If we could. find in nature any other material 
which, like coal, would easily combine with oxygen or. any 
other element—for instance, pure iron or pure zino—in 
great quantity, this would take the place of coal. 

There can be no doubt that at the present rate of con- 
sumption aur coal-fields will be exhausted within a few 
hundred years, more or less. ‘If only a limited amount of 
work has been stored up in the earth, and if only a limited 
amount of work :is,annually. sent to the earth, it is clear 
that haumanity—as it is and, upon the supposition of ‘its 
continued existence on the earth—can only be-safe by not 
expending more work than it receives. ‘Hence, instead ‘of 
drawivg upon the earth’s finite store of carbon, we ‘should 
make use of the direct action of the sun, of the vis.viva of 
In a. late lecture 
before the Royal Institution, Dr.’ Frankland remarks’ that 
100,000,000 gallons of water are raised every day in 
London alone by steam powerfrom about the.sea level to 
a height of some 250ft. bythe expenditure of 200 tons- of 
coal. Now, accordipg-to.Mr.:Bateman’s scheme, nearly 
twice this quantity of water could be brought from the 
mountains of North Wales,and by means of gravitation 
alove without the aid of coal. “We talk of the exhaustion 
of our coal-fields,” adds Professor Frankland, “and of the 
necessity for conserving our supply as much as possible, 
and although the amount thus saved»would make but a 
poor figure in Mr. Jevons’ 100,00 ).000 tons a year, yet 
this is a kind of werk which ean be done better by solar 
heat than by the action of coal; and it is not very often 
that we are thus able to substitute with advantage 
natural for artificial force.” : 

The propusal to plant trees in order to cateh the daily 
rays of the sun would of course be useless in this densely 
populated country. In’such a country as India we might 
imagine plans for.concentratiug the rays of the sua by 
means of lenses, in order to boil water, or to expand bars 
of iron to be. alternately. contracted by celd in erder to 
drive an engine.. The utilisation of water, however, wher- 
ever possible, ismore feasible; and its transmission to long 
distances is much more practicable than is generall 
believed. At Schaffhausen, and at the M ut Cevis tunnel, 
water power is transmitted to very gr wt tances, In 
the first case wire rope is used, in the second cumpressed 
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air; and a third mode would consist in converting the work 
into electricity, aud conducting it to any distance by 
means of an insulated wire, With regard to gaining work 
from the wind the difficulty consists in obtaining a mode 
of storing up such a fitful and intermittently acting power. 


THE ATLANTIC TELEGRAPH. 

A coupe of wee ks since 2 grand banquet was given at Willis’ 
rooms to Mr. Cyrus W. Field, of New York, in recognition of 
the benefit he has couferred upon mankind by working so earnestly 
with brain, mind, and body, tu unite the old and new worlds by 
means of a telegr iphic wire. As this journal stood alone in 
the days of adversity in pointing out the labours of Mr, Field, 
when even the directors of the Atlautic Telegraph Company had 
turned against him in their publicati ms, it is unnecessary now 
to repeat the facts. Sutlice it to Sy, th ut in the day of prosperity 
Mr. Field has found no lack of admirers and friends, a few 
of whom had not deserted him in the days when the Atlantic 
Telegraph seeme d to be the dream of a we ll-me ning maniac. 

At the dinner his Grace the Duke of Argyll presided, 
and among the guests were Sir Joh: Pakington, Mr. John 
Bright, M.P., Sir Stafford Northcote, Mr. C. F. Varley, C.E., 
F.R.G.S., the Hon. Robert Grimstone, Mr. W. H. Harrison (the 
reporter turned overbuard by Mr, Glass from the Great E astern 
in 1865), and so maay other gentlemen that the space at Willis’ 
Rooms was so taxed that all the guests could not be accommo- 
dated in the large banqueting hall, and some had to dine in an 
adjoining room. The ditferent telegraph companies in London 
were large ly represe nted in the sh ipe of directors, electricians, 
and engineers. The speeches made at the dinner are all on 
record in the daily papers, but as the telegrams sent and _ re- 
ceived have not yet been published in full, and the times at 
which they started and arrived are of scientific interest as show- 
ing the rapidity of communication, those messages are ap- 
pended : - 

Messace No. I. 
“ The Duke of A rgyll ty his Excellency Andrew Johnson, President 
of the United Siates, Washinyton. 

“T am now surrounded by upwards of 300 gentlemen and 
many ladies, who have assembled to do honour to Mr. Cyrus 
Field for his acknowledged exertions in promoting telegraphic 
communication between the New and Old Worlds, It bids fair 
for the kindly influences of the Atlantic cable that its success 
should have brought together so friendly a gathering; aud in 
asking you to join our tout of ‘ Long life, health, and happiness 
to your most worthy countryman,’ let me add a Highlauder's 
wish that England and America m uy always be found in peace 
and in war ‘ shoulder to shoulder.’ ” 

(Sent from Willis’ Rooms at 7.27 p.m.) 





ANSWER. 
“ W. H. Seward to his Grace the Duke of Argyll, London. 
“Your salutation to the President from the banqueting hall 
at Willis’ The dinuer hour here has not 
arrived yet; it is only five o'clock; the sun is yet two hours high. 
When the dinner hour arrives the President will accompany your 
pledge of honour to our distinguished countryman, Cyrus W. 
Field, and will cor.'ially correspond to your Highland aspiration 
for perpetual friendship between the two nations.” 
(Received at Willis’ Rooms at 11°2 + p.m.) 
Messace No. II. 
“The Duke of Argyll to his Excellency Lord Monck, Governor- 
General of Canada, 


has been received. 














“T am now presiding over a banquet of upwarda of 300 gentle- 
men and many ladies to do honour to Mr. Cyrus Field, of New 
York, for his devution to the interests of Atlantic telegraphy. 
It is a good omen of the influence which the submarine cable 
between the Old and New World can exercise in our offering 
this homage of respect to a most worthy American, and I shall 
be glad to find you reciprocate the sentiment from the table of 
the Governor of the Canadian Confederation.” 

(Sent from Willis’ Rooms at 7.34 p.m.) 


ANSWER. 


“ From Governor-General Moack, Quelec, July 1st, to the Duke of 


Argyll, Chairman of the Dinner to Cyrus Field. 

“In the name of the people of the dominion of Canada I 
desire to express our hearty sympathy with the compliment 
which you are paying to Mr Cyrus Field. It is especially fit 
and appropriate that I should be able to do so by means of that 
mighty instrument with which his name is inseparably con- 
nected, but the success of which, and the consequent advantages 
to humanity and the progress of civilisation, are mainly due to 
the self-reliance, enterprise, and energy of your distinguished 
guest.” 

(Received at Willis’ Rooms at 8.3 pm.) 
MessacE No. III. 
“The Duke of Argyll to his Excellency the Governor-General of 
Cuba, Havana. 

“ As president of a banquet, attended by upwards of 300 gen- 
tlemen, to do honour to Mr. Cyrus Field, of New York, for his 
eminent services in assisting the promotion of the Atlantic Tele- 
graph, I invite you to join in the compliment offered to him this 
day, and to ask you, while drinking bis health and happiness, to 
add to the gcod old Spanish congratulation, ‘ May he live a thou- 
saud years.’ ” 

(Sent from Willis’ Rooms, at 7.38 p.m.). 
ANSWER. 


“From Lersundi, Havana, July 1st, to Senor Duque de Argyll, | 


Willis’ Rooms, London. 

“Uno gasteso mi felicitacion y mi voto a la felicitacion y a 
brindis de ve pronunciado en este memente en honor de ma 
Cyrus por sus emenates serveces prestados para el establicimento 
del telegrafo Atlantico y el saludor a esa honorable concurrencia 
pido al ciclo que conserve a tan ylustre varon y que: vipan v v 
muchos anos ” 

(Received at Willis’ Rooms, at 1.7 a.m., July 2nd.) 
MessaGE No. IV. 
“The Duke of Argyll, to his Excellency the Governor of Victoria, 
Vancouver's Island. 

“T am president of a banquet of upwards of 390 English gen- 

tlemen, met to pay a howage of respect to Mr. Cyrus Field, of 


New York, for his exertions in promoting the laying of the At- | 
Its success enables the Old World now to talk-to | 


lantic Cable. 
the New, and we shall be gratified to find that English colonists, 
divided from us by thousands of miles, are ready to join in so 
worthy a compliment to an American citizen, aud ask you to 


driuk his good health.” 
(Sent from Willis’ Rooms, at 7 p.m.). 
ANSWER. 
“7 . . = . 
Prom Frederick Seymour. Guv. Victoria, Jun 


, 28th (ria Valenc’a) 
San Ju , 


n deiand, July 1st, to his Grace ihe Duke of Arg 


“Columbia jvins heartily in she cheers with which the ‘toast, 





laying expeditions. 


‘Cyrus Field’ will be received. We owe much to the tele- 
graph. Three days’ news from England, instantaneous com 
munication with gold mines six hundred miles distant—thus 
pulice force virtually doubled. Weather fine here. Mines and 
farms flourishing. Wageshigh. Revenueimproving. Your son 
Lord George with us and well.” 
(Received at Willis’ Rooms at 8.26 pm.) 
MessaGe No, V. 
“the Duke of A rgyll, to his Excellency the Governor of 

Ne wfoundlind. 

“Tam surrounded by upwards of 300 gentlemen and many 
ladies to do honour to Mr. Cyrus W. Field, of New York, for | 
well-known services in promoting the Atlantic Telegraph. I 
you to join in drinking his health and happiness, aud that every 
prosperity may attend him in all his important pursuits.” 

S nt from Willis’ Rooms at 7.4 p.m.) 





No answer. 
Messace No. VI. 
“The Duke of Argyll to Miss Mary Grace Field and Brothers 


Ne w York. 


, 
“T have upwards of 390 gentlemen around me to do honour 
to your worthy father for all his past labours in ¢ 
the Atlantic cable, and in asking you to join us in drinking his 
health, let me offer you my congratulatiuns in being blessed with 
so excellent a father, and also to express the hupe a 
example may inspirit all his children to follow in the good 
he has hitherto led th 
(Sent from Willis’ Rooms at 7.52 p.m.) 


mnection with 





m.” 


ANSWER. 
“Grace Field (4.5 p.m. New York time) to the Duke of Argyll 
London. 

“T thank you most sincerely for +he kind words you have 
spoken of my fatber, causing me to feel that we friends, 
alth ugh our acquaintance is thus made across the sea and in a 
moment of time.” 

(Received at Willis’ Rooms at 9.16 p.m.) 

In addition to the foreging the following miscellaneous 
messages were received from the first American promoters of 
Atlantic telegraphy, and other gentlemen :— 

“From Peter Cooper, President. New York, July 1st, 1858, to the 
Duke of Argyll, Willis’ Rooms, London.” 

“The directors of the New York, Newfoundland, and London 
Telegraph Company are rejoiced that the services of 
associate, Cyrus W. Field, are recognised in England as they 
have long been recognised in America. They beg leave to join in 
congratulating him, and they trust that his highest i 
the gratitude of the world will be 


are 


their 





claims to 
found to consist in the 





nationsin universal and perpetual peace. 
(Received at Willis Rooms at 8.20 p.m.) 


“ From William Orton, President, July \st, to the Duke of 


A rgyll, London. 

“The Western Union Telegraph Company respectfully ask 
permision to so far parucipate in your festivities as to add their 
hundred thousand miles of wire to that which is represented, as 
a grateful tribute of the telegraph to ove who has been mainly 
instrumental in achieving its final triumph. Your courtesies to 
one American citizen we claim as compliments to and evidence 
of friendly regard for all. The telegraph, which is bringing all 
peoples within the reach of friendly voices, is doing more for 
universal peace than diplomacy, and rapidly making democrats 
ofall. Health and long life to your Grace, and a cordial greet- 
ing to your guest and his friends.” 

(Received ut Willis’ Rooms at 11.19 p-m.) 
“Prom Tal. P. Shafiner, New York, July \st, to Cyrus W. Field, 
Loudon. 
| fought against your enterprise many years; you succeeded, 
and I honour you on the achievement. 
than Columbus.” 
(Received at Willis’ Rooms at 7.15 p.m.) 
** From Samuel F. B. Morse, July 1st, 1.10 p.m., to his Grace thé 
Duke of A rgyll, Willis’ Rooms. 

“Greeting to all met to perform an act of national justice. 
May this divine attribute ever be the companion of the telegraph 
in its true mission of binaing the nations of the eutire world in 
the bonds of peace. Special greeting to Cooke and Wheatstone, 
to Sir Charles Bright, to Whitehouse.” 

(Received at Willis’ Rooms at 8.11 p.m.) 
“ From S. EB. Musgrove, Ju'y 1st, to the Duke of Argyll. 

“T join with pleasure in toasting my friend, Mr. Field, whose 
name is so indissolubly as<ociated with the great work which 
joins three provinces still more closely to Great Britain, and I 
sincerely wish him prosperity in‘all his undertakings.” 

(Received at Willis’ Rooms at 9°2 p.m.) 
“ H. Haight, San Franciseo, Culifornia, July 1st; to Cyrus W. 
Field, Eeq., at the Banquet, London. 

“The Governor of California presents his compliments and 

congratulations.” 





F 








‘ 


(Time received not noted.) 
“ From George L. Woods, Governor of Oregon; Salem, July 1st, to 
Cyrus W. Field, Esq. 

“The people of Oregon salute you as the world’s benefactor, 
and offer you their hand across the water as a token of their 
high appreciation of the services which you have rendered to 
mankind. Let our kindest wishes in your behalf be our repre: 
sentatives at your meeting.” 

( Time. received not noted.) 


The banquet did not close till a very late hour. All the 
speakers spoke of the Atlantic telegraph:as the ~reatest work of 
science during the present century, and Mr. John Bright, M.P., 
bore speeial testimony to the start given to telegraphy by Mr. 
William Fothergill Cooke. Although the banqueting room was 
supposed by most of the guests to be in direct communicatiun 
with America, we found by examination of the instruments and 
the work they were ding that such was not the case. Parts of 
Sir William Thomson’s reflecting galvanometer were placed upon 
the table, but the apparatus actually used was a Morse machine, 
with Varley’s key and pecker, by which messages were sent 
direct to the Valentia office of the Atlantic Telegraph Company, 
in Ireland. Messrs. George and Gollings had charge of the 
instrument table. 

This dinner is probably the closing scene of importance in the 
history of the Atlantic telegraph. There are, however, several 
actiuns at law afloat against the companies or individuals con- 


| nected with them for alleged infringement of patents, and trans- 


actions relating to dealings with the newspapers during the cable- 











cRF is talk at Marseilles of having new stear s construct 


swifter than those now used by the Imperial 
that would steam eighteen or twenty miles an hour, 
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GLASGOW. 
III. 

Gtascow has long been the principal seat of manufac- 
ture of what we may call builders’ cast iron work, the 
cheapness both of labour and metal, and the great fluidity 
of the iron consequent on its high percentaze of carbon, 
having given facilities for the production of light castings 
possessed in au equal degree by no other district’ in the 
world. Berlin, it is true, has the command of a quality 
of pig even superior to that of Glasgow for very fine cast- 
ings, but in price for plain articles she cannot compete 
with Scotland, though she has at comparatively low rates 
highly skilled and really artistic labour. In the matter 
tistic design, in building or architectural castings, our 
brethren of Scotland, like ourselves, have till very recently 
heen far behind the staudard of German and French pro- 
ductions of this class; but of late years, as all who 
observe the tendency of most branches of English archi- 
tecture will acknowledge, there has been a most decided 
advance in the taste displayed in the design of those 
addeuda to buildings into which cast ironwork now so 
largely enters; and although the common French street 
lamp with its highly classic contour puts to shame anything 
of the kind which we have in general use in Englavd or 
Scotlan l, and, above all, those hideous abortious which 
disgrace the good city of Glasgow, yet we cannot but ob- 
serve with pleasure that here and there, more ey 
where corporations and aldermen have ne chance of med- 
dling, a better tone is cr eeping into the designs of almost 
Jl classes of fixed ironwork, both in our domestic and 

ublic architecture. The specimen of ornamental ironwork 
which we illustrate in the present number we have selected 
from some thousands of designs for various branches of 
architectural work in the possession of Mr. Macfarlane, 
all of which have been produced in his drawing office, most 
of them being from his own tracings, and we doubt if any- 
oue bas done more than he has to improve the artistic treat- 
mentof ametal which, when itscharacteristic feeling isseized 
upon, is as suitable for the development of high art forms 
as anv of its brethren. The door, of which we illustrate 
the design, is one of Mr. Macfarlane’s latest productions, 
and is inteuded to form the entrance to his new warehouses 
under the Cannon-street station, which will extend from 
the river frontage back to Thames-street. Although the 











| Glasgow works embrace but one branch of mechanical 
establishing of a communication which shall bind together the | 


engineering—and that one in which the smallest amouut of 
mechanical work properly so-called is carried on—yet from 
the great extent to which light casting work is there 
practised, and the great perfection of the arrangements 
connected with it, a walk through the factory will well 
reward even those thoroughly conversant a'realy with 
such operations. Nowhere is it more clearly seen how 
much labour and how great attention must be bestuwed on 
the pattern department in order to attain and maintain a 
high standard of perfection in this special branch of work, 
For almost all the articles produced, from the plain down- 
pipe to the most elaborate scroll, three identical patterns 
are prepared—the first in wood, or in some cases in plaster ; 
the second a proof-casting in metal, which is put aside as 
a species of standard or templet ; and lastly, the working 
pattern, either in metal or lead. In the moulding shop we 
observed that hand-work alone was employed, either in 
the preparation of the cores or moulds, From the varied 
nature of the operations we can easily conceive that the intro- 
duction of moulding machinery would not in general be 
possible, or at least advantageous, though we think there 
areeven in ornamental ironwork some descriptions in which, 
from theirfrequent repetition, it would be of advautage toem- 
ploy such machiuery as has been brought to great perfection 
in establishments like Messrs. Howard's, at Bedford, where 
an immense variety, frequently of intricate forms, are 
altogether moulded in the machine. Mr. Macfarlane em- 
ploys saud cores fur almost every species of casting, and we 
could not but admire the highly ingenious contrivance by 
which he facilitates the clearing out of the core in pipes 
after the casting has been made. When the sand is being 
rammed in, one or two needles of about tin. diam. an 
neurly as long as the core bar are placed beside it. When 
the core is finished and ready for placing these are with- 
drawn, leaving a hole or holes extending nearly the eutire 
length of the core. When the metal has been poured, an 
emission—first of smoke or gas, followed shortly by steam, 
from the dampness of the sand—begins to take place. As 
soon as the steam comes tolerably pure, the moulder closes 
the:end of the hole with a rammer, thus stopping the exit 
of the steam and accumulating it under pressure for a 
minute or two, by which time the pipe—whicl., whatever 
its section, is in this class of work exceedingly thin iu sub- 
stance—has set, then the moulder, with one tap of a bam- 
mer on the projecting core bar, shakes the saud-stopping 
he had previously made, thus releasing the pent-up steam, 
which blows out with it as from a guu, about half the saud 
from the centre of the core, making a pipe through it alinost 
from end to end, and leaving the rest of the sand which 
adheres to the inside of the casting quite easy of removal. 
This device is in reality a utilisation of the power stored 
up as heat in the molten metal by making each core for 
the moment a steam boiler; and we can assure our readers 
that the plan is as practically successful in saviug time and 
labour as it is philosophically correct in principle. 

In casting elbows, &c., Mr. Macfarlane has adopted a 
plan which saves much trouble in placing the cores, which 
in crooked pipes are usually supported at the bend by pins 
or otherwise. At these works, however, it is the practice 
to cast two similar bends in the same box, the core being 
continuous throughout, with the curves reversed, so that the 
weight of one core balances the weight of the other and 
no supporting pins are required. In casting some bath and 
other troughs in which a simple dischargingarrangement is 
required, both security of action and economy of coustruc- 
tion are attained by the method of constracting the juinted 


parts here adopted. In the case, for instance, of a 
weighted lever having a motion on an axis which 
itself moves between two pivoting points in the 
; trough, the enti rnugement comes from the foundry 
cast, one Would a ts in « y) nud, in fact, so 


a.ti iv, in i@ pe — : 
far as wear is concerued, it is in one piece, for there 1s LO 
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fitting, no wrought iron pivots or bearings, and no screw- 
ing up of parts. The crank lever is cast first, and the 
points at which it touches the axis having been covered 
with a coating of incombustible composition, the piece is 
fixed in the sand, which forms the mould for the axis then 
to be cast. The ends of this are hemispherically formed, 
so as to fit into and turn freely in circular cavities 
to be provided in the sides or in the partitions of the 
trough. ‘Ihe hemispherical ends of the axis are in their 
turn coated with composition and placed in the mould for 
the trough, which is cast over them; so that when the 
whole piece finally issues from the mould it has the lever 
apparatus perfect for all practical purposes without any 
other finishing than a turn or two to rub the composition 
from between the joints. Of course this method of 
getting up moving parts is not suited for anything that 
might properly be termed a machine, but it has immense 
advantages both in cheapness and durability for the 
movements in many kinds of sanitary mechanism. We 
could easily multiply instances of the way in which 
thought and care, and, we must add, inventive talent, are 
bestowed on perhaps the fiuest establishments of its class, 
or we might take a descriptive walk through the well- 
arranged stores of trade articles, or the admirably-conducted 
foundry; but we have said enough to show what care, 
intelligence, and cultivated taste will do in bringing to 
perfection any branch of industry. 








RIFLE v. SMOOTH-BORE GuNs.- The Americans are in such 
“ sublime ignorance ” of the merits of the questions raised between 
rifled anu smooth-bored artillery that we are not at all surprised 
at the Army and Nary Journal of New York ridiculing our con- 
temporary ‘I'HE ENGINEER, for xemarking that Mr, Fraser is con- 
fident he can turn out 20-in. wrought iron guns to fire 150 1b. 
charges. The New York writer heads his article ‘* A Great Dis- 
covery,” and proceeds to comment on *‘ the sublime ignorance” on 
the part of our contemporary of the fact that ‘‘ we have had for 
years a 20-in. gun whose regular charge is 2001b.” He rolls out 


the authoritative statement of General Dyer, U.S. Chief of Ord- 





| nance, in his last year’s official report:—‘‘The 20-in. gun has been 

fired with a charge of 200lb. of powder, and a shot weighing 
| 10001b., and I have no hesitation in saying this may be the regular | 
| charge for this gun (the italics are not ours). The range at 25 deg. | 
was more than four and a-half miles.” We are very glad to hear 
it. The performance of such a gun, however, has absolutely 
nothing to do in common with that of a 20-in. wrought iron rifle 
gun firing 150 1b. of English powder, 834 lb. of which are equal to 
100 lb. of American Government powder. As yet our 20-in. gun is 
in nubibus, whereas the Americans have a 20-in.—how many ?— 
gun, and what is more, ‘‘all our large monitors of the Puritan and 
Kalamazoo class are designed to be * (the italics are ours)’ armed | 
with this same 20-in. gun, carrying a shot weighing 11001b., and | 
propelled by a service charge of 200lb. of powder.” Greased | 
snakes! If we don’t come down when that ‘‘ navy of the future” | 
heaves in sight we had better fire the magazines; but we are not 
yet in view of them.-—Army and Navy Gazette. 





SHIPBUILDING AND SHIPPING.—Although desolation has pre- 
vailed for some years in the yards upon the Thames it is certain that 
shipbuilding is not as yet a defunct industry in the United Kingdom. | 
In 1867 there were 794 vessels built in the United Kingdom of | 
timber, 743 sailing and fifty-one steam; and 363 iron vessels, of | 
which 135 were sailing and 228 steamers. The aggregate tonnage 
of the ships built was 269,047 tons, of which 168,645 tons, sailing | 
and steam vessels together, were iron, and 100,402 tons of | 
timber. In the colonies and British possessions the largest | 
shipbuilding operations were in the North American pro- 
vinces, and in Australia and New Zealand. The total number | 
of vessels built was 806, against 1157 in the United King- | 
dom; of these the North American previnces produced the 
large proportion of 614, ten of which were steamers, and all of | 
them of timber. In Australia and New Zealand 79 vessels were | 
built, including three sailing vessels and five steamers of iron. 
The Channel Islands was the only other British possession in | 
which iron vessels were built, namely, two steamers of 455 tons 
| together. The total number of new vessels built in the United 
| Kingdom and British possessions was 1963, of 443,179 aggregate 
tonnage. It is a melancholy set off upon this increase that during 
the year there were as many as 842 vessels wrecked belonging to | 
the United Kingdom, including 42 steamers, sailing and steam 
vessels wrecked being together of 213,054 tons, In the same 
period 117 vessels were broken up, of 27,088 tons. Deducting the 
vessels wrecked and broken up, and their tonnage, we have the 
= residue as increase to our shipping of 804 vessels and 203,007 

ns. 








| whom it offers great inducements. 


| next, if all goes well with the ships. 


THE WEST WIsconsIN RaILWAY.—We have before us a prospec- 
tus lately issued by the directors of the above line of railway, and 
although it is not our custom to praise or dispraise such under- 
takings, yet having just perused the report of Mr. J. Collinson, C.E., 
the company’s consulting engineer, we feel a notice of the work will 
not be be out of place in our pages. The line, which is now in 
course of construction, will extend from Hudson City, within a 
short distance of St. Paul, to Tomah, a distance of 157 miles. In 
its course the country to be traversed is most fertile, and will in a 
few years, no doubt, be thickly populated by agriculturists, to 
From the engineer's report and 
sections we find that only three small rivers are to be crossed in 
the entire length of the line, and these are to be spanned by 
bridges built on cribwork piers, filled in with stone, which latter is 
abundant on the adjacent lands. The superstructure of these 
bridges will be of timber, which it is needless to say also is at hand 
at very small cost, when we find that cross-ties of white oak have 
been supplied by the contractors at six cents each fora large por- 
tion of the work. If the sections are ‘*true,” and we have no 
reason to doubt their accuracy, the line will be constructed as 
cheaply as any in the Union. The estimate for the entire 
of the works for the construction of this line is 3,119,720 
dollars, or £462,000 sterling, and of this sum the item for 
earthwork is only £72,000. The first thirty-two miles of 
the line are complete, and the permanent way for this length, 
suppled by the Rhymney Ironworks, is on the passage to New 
York, so that the section will be opened on the lst of October 
The Congress of America, 
whatever else it may be blamed for, does certainly act well by 


| the railway companies, and in this case the grant of 1,094,800 
| acres of the land adjoining has been conceded to the proprietors of 


the line—in other words, 6400 acres for every mile in operation. 
The value of this land may be judged from the fact that the 
Illinois Central, an adjacent line, has realised an average price of 
10. dol 85e. per acre on its total sales, and during the past year has 
collecte:! from its “rant 3 166,264 dol., and if we are to believe the 
di:ector.’ report. tiey have actually divided amongst the share- 
holders 22 per cent, each in dividends and bonuses. However, let us 
warn our readers that the West Wisconsin Railway will require 
many years before such an enviable position can be attained, even 
though the country through which it passes is very much developed 
at this moment. The North Western States of America were 
almost exempt from the influences of the late civil war, and con- 
sequently are now ia ainuch better position than their southern 
neighbours; and saw-mills and factories of all kinds are increasing, 
and towns springing up. 
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HAVRE EXHIBITION. 
(From our own Correspondent.) 

WE have stated in a former notice that the centre of the princi- 
pal vestibule is pied by a group composed of an English anchor 
and several English capstans. In other of the marine gallery 
and in the garden are several other English anchors and models of 
anchors; the well known forms of Martin’s, Morgan’s, Parkes’s, and 
Brown and Armstrong’s anchors are all to be found here of full 
size or in miniature, and, in some cases in both. The only foreign | 
anchors we have noticed are those of MM. David et Cie, of 
Havre, a firm which is rewarkable for the general excellence of its 








productions, MM. David show anchors of ordinary form with 
the stock made of plate iron, with the triple object of lightness, of 
folding back upon the shank for convenience of stowage, and also 
on the supposition that the holding power of the anchor will be in- 
creased by the entrance of the mud or stones of the bottom between 
the plates of the stock (see Figs. l and 2); they show also another 
form of anchor—of the Martin form or very nearly resembling 
it—in which a small pair of flukes of the common form is 
pivotted on to the extreme end of the stock, beyond and at 
right angles to the principal flukes, the object being to prevent the 
possibility of the anchor slipping. 

A good many specimens of chains are to be found here ; we have 
already mentioned the great chain made for the Tyne Commission 


| the strap. 





by Messrs. Pow and Fawcus, and may now add the names of 
Hawks, Crawshay, and Co., and Parkes, but the only novelties we 
have met with in chains are in MM. David's collection ; this firm | 
exhibits specimens of chain with links about three inches long, 
manufactured, we are assured, entirely cold and by pressure only, | 
the links are perfectly regular and the inventor states that they 
may be used in place of galt chains. MM. David also show two 
broken chain links which are deserving of attention, one intended 
to splice a chain when broken and the other to supply the means | 
of di tion at any t; the former is shown in Fig. 12, 

and the latter in Fig. 13. As will be seen at once by the cuts, each | 


| 





show the common method of letting go an anchor as compared 
with bis patent falls. It is well known to seamen that anchors do 
not invariably take hold in a normal manner, and ships have 
sometimes been found to have been held by the stock instead of 
the flukes of their anchors. The nature and action of Mr. Glover's 
invention will be seen almost at a glance at Fig. 8, which repre- 
sents an anchor ready to be let go; a a is the cable, b the falls, c 
two or three links, with a swivel attaching them to the falls above 
and to the strap or stirrup d below. The parts ¢ and d constitute 
Mr. Glover’s invention. The strap d is moulded so as to fit close 
in behind the shoulders of the palm of the anchor, and may be 
removed by being drawn back and turned round upon the fluke 
behind the palm, when the latter will pass between the sides of 
hile the anchor is descending all the parts remain in 
the position shown in the cut, but the moment the lower palm c 
strikes the bottom—which it must do perpendicularly—the large 
link slips off the nose of the strap, aud the cable and falls assume 
their natural position, while the strap hangs loose on the upper 
fluke. There is nothing in Mr. Glover's arrangement that inter- 
feres in any way with the cable and falls, and its effect seems 
certain. Mr. Glover has brought over his yacht with his patent 
falls, and a number of naval men have seen them in operation, and 
express a high —e of their usefulness. 

A simple but clever little invention—the grab link —of Mr. Kilner, 
shown in Fig. 9, attracted much attention and universal 
admiration. Its object is to catch and hold a chain, which it does 
much in the manner that a button is held in a button-stick. So 
long as the grab link is held at right angles to the chain the links 
= ag | through the circular opening a; but the moment the 

k is left to itself the end c turns upwards, and a link of the 
chain is immediately caught and held firmly in the slit b. The 
grab link is applicable to many Pw pen made proportionably 

rge and strong, and fixed by the double eyes in a proper position, 
it will stop a chain cable. It may be pted to the falls from 
the cat-heads, so that a man standing in the middle of a boat 
with the lines from the two grab links in his hands can release 


link is formed of two parts, those of Fig. 3 being united 
nently by rivetting the ends of the pieces a, a, while those of Fig. 
are held together by a screw through the centre of both parts 
the link, 








These broken links are used at the works of the Isthmus of Suez, 
for which we believe they were designed. They are made of 
course to match the chains in use ye where smiths are 
scarce; these broken links must be exceedingly useful. 

The capstan arr t of MM. David, mentioned in a former 
article, is certainly one of the mostremarkable improvements of its 
kind in the Exhibition, and, although it must be known to many 
-eamen from the fact of its having been used for some time on the 
jetty of Havre and elsewhere, deserves illustration. Fig. 5 repre- 
sents the capstan in question ; the ring a is set loosely on the re- 
volving body of the capstan, while the runner or guide b, is sup- 
ported by a small frame attached to the fixed base ; the conse- 
uence is that as the capstan is turned the rin always maintains 
the same position, and the coils of the rope follow it as closely as 
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the thread of a nut follows that of a screw. <A fine Belgian steamer 
laden with corn got aground a day or two since on the shallows 


near the entrance of the port of Havre, the tide was running out 
and there was scarcely a chance of getting the vessel out of its 

















Fic ia 





difficulties, nevertheless an attempt was made, and gave us the 
opportunity of seeing MM. David’s capstan in practical operation ; 
the end of the cable was got on shore, passed half round the cap- 


stan, and then twice round one of the bars ; as 
turns were made the end was released and carried away by one of 
the men, and the cable continued to be delivered from the bottom 
with the most perfect regularity without the slightest attention 
heing paid to it. Figs, 3 and 4 show a coal compressing machine, 
by MM. David. . 

It will not be out of place here, and it will complete our notice of 
MM. David's contributions, to refer to the form of steering 
apparatus adopted by this firm. The Figs. 6 and 7 show the 
arrangement at a glance 


soon as about four 


it will be seen that the parts are all 


of | is released when the point ¢ of th 
| and held firmly at any point 





a- | both falls simultaneously with the greatest ease; and it is equall: 
4 applicable to small prerad used for in eau 


ostany purpose. The chain 
e grab link is pressed inward, 
when the link is left to itself, This 





* In the garden Mr. Glover has erected three masts, in order to 
= little invention is ordered to be tried in our Government 
yards, 

Akin to the invention of Mr. Kilner is that of M. Lebail, of 
Havre, shown in Figs. 10 and 11. This is not, however, a chain 
stopper, but a method of holding and releasing a cable or other 
chain. The holder is attached by the part a to a fixed point, and 
when out of action remains in the position shown in Fig. 10. 
When the chain bis stop by a windlass or other means the 
lever of the gripper or holder is brought down horizontally, as in 
Fig. 11. The fork takes one of the links between its two prongs, 
and the lever being lashed to the chain at g, the upper end of the 
chain may be cast off without the slightest danger of running out. 
This, like the grab link, is the invention of an experienced sailor. 

Before quitting the subject of chains and arrangements con- 
nected with them, we must not omit to mention the exhibition of 
M. E. Turbot, of the firm of Plichon-Havez, of Saint Amand. The 
speciality of this house is the fabrication of chains of which each 
link, to quote the expression of the exhibitor, is mathematically 
correct, or in other words, to introduce as much regularity as pos- 
sible in chain making. The specimens shown are about sixty in 
number, mostly of small chain, but including some moderate- 
sized chain cable, and they certainly exhibit great regularity of 
| make. One specimen represents an important item, namely, 
100,000 metres of about gin. iron, supplied out of 120,000 metres 
ordered for the towage of the boats on the fresh-water canal of the 
Isthmus of Suez, attached to which is a certificate from the 
director of the transit across the isthmus, stating that the chain 
| has been in use for fourteen months with perfect satisfaction. 
The making of regular chains is not of every-day occurrence, and 
therefore M. Turbot’s samples deserve attention, 








THE EARLY HISTORY OF THE IRON TRADE 
IN SOUTH WALES. 


It is commonly believed that Anthony Bacon first started iron- 
| works at Merthyr Tydfil, but the belief ke no foundation; in fact 
Bacon was one of a type that is still abundant in the land, a 
man of means, who had capital to embark in anything that seemed 
profitable, whether wool or iron; and as such a class not unfre- 
quently get hold of some speculation in its germ or infancy, and 
stimulate its growth to a substantial position, they, and not the 
inventors, get fame and credit. It was so with Bacon; but with 
great capital he also possessed immense ability, and was of that 
persevering and enterprising character so necessary in new fields 
of labour, such as the iron districts of Wales then presented. The 
isolated nature of the place was well indicated by the circumstance 
that Bacon used a mod 5 carriage in his visits to Merthyr, and put 
up at the Star Inn, a very small public-house of the present day, 
but one of the most respectable in his time. 

Such was Bacon’s entry, but, as we have stated, he was not the 
first. The claim of priority undoubtedly rests with John Guest, 
founder of the Guest family; and if we are to accept tradition as 
the mode of his entry into the valley, and partic respecting 
him, show that the age was a most primitive one, 

This John Guest was the son of a small freeholder at Broseley, 
Staffordshire. The father kept the White Horse public-house, 
and, in addition, vended coal, and was a brewer and a farmer— 
evidently one of those energetic men who are not satisfied with 
one tool in the fire, but must have a lot, and are able enough to 








simple and not at all 


liable to get out of order. 





keep them going. He was impressed with the notion that farm- 





ing, public-house and brewing were not sufficient employ- 
ments, and so em in a little iron’ trade, and in 

his son John materially assisted him, and that practieal 
knowledge of iron manufacture which made fit to manage a 
furnace of his own. ¥ 

And so it fell out that when ironmaking began at Dowlais, anda 
shrewd, hard-headed man was wanted to take the lead, this John 
Guest, then a middle-aged man, was induced to come and under- 
take the management. Now comes the tradition. It is said that 
he started from Broseley on an old h and accompanying 
him was another old servant of the amily in the guise of a sturdy, 
elderly man, familiarly known as Ben. Wales then must have 
appeared to Guest as a terra incognito, and the Welsh as 
foreigners. If he had been going into the wilds of a barbarian 
country he could not have en upon his journey with greater 
caution. There were no roads into Wales worthy of the name, so 
his route lay by little-frequented bridle paths, and his resting- 
places the small alehouses, which rarely welcomed any in position 
above the cottager. John Guest was one of those — good- 
hearted men who could not see a dependent travel wearily while 
he rode. In those days there was a greater degree of intimacy 
between master and man than now, and thus it happened that 
occasionally Ben was favoured with a ride while bis master walked, 
and by the time Merthyr was reached they were both so tired that 
the unfortunate grey horse had to both! In this sim 
fashion entered John Guest on the scene of his eventful labours, and 
forthwith he began, in a kindly, unostentatious manner, his little 
iron manufacture, thinking not of the great destiny that awaited 
his descendants, of the position they would attain, of the power 
they would wield, when the grass and wild flowers would be 
blooming above his grave in some little God’s acre amongst the 
mountains. A little while since a marvellous contrast between 
these homely times was presented by the marriage of Sir John 
Guest to the representative of an historical family—the great- 
grandson of humble John Guest united his fortunes with one of 
the house of Marlborough ! 

We glean from the history of Merthyr and other sources some 
details of the first of the Guests, which throw a great light on the 
character of this first essay in iron manufacture at Dowlais. Thus, 
he had but one furnace, and that was exceedingly small. His men 

were a few Welsh peasants, and the difficulty in making himself 
understood by them was so great that he applied himself to the 
study of the language, and that with such heartiness that ina 
short time he had mastered sufficient to converse with them. 
Twenty years ago we were acquainted with an old lady who 
remembered him well. She was at that time in her eightieth 
year, and loved nothing better than to relate the experience and 
incidents of her youth. John Guest, she said, was a well-built, 
handsome man; homely with his people, and accustomed, in the 
warm summer months, to seat himself for hours in the day on a 
large stone in front of his furnace, where he could see that things 
were being carried on properly, and also watch the road by which 
the post girl brought the letters from home. So isolated was the 
place that only two newspapers were brought to the district, and 
of these Mr. Guest had one, and, doubtless, this, in his place of 
exile--where, fifty years later, the battle of Waterloo and fall of 
Napoleon was not heard of till a month after the event—naturally 
gave him much quiet solace. In addition’ to making iron in a 
small way he turned the coal on the estate to some account. This 
coal “cropped” out in many places on the hills, and was thus 
readily obtained. The age was not sufficiently advanced to use it 
in ironmaking, but its value as fuel was known, so he sold it to 
the farmers. At that time, states tradition (1760 or thereabouts), 
coal was obtainable only in two places, at Aberdare or at Mr. 
Guest's, so villagers from Merthyr had to go to Dowlais for their 
supply. The farmers displayed a sagacity worthy of a more 
advanced era in their dealings with Mr. Guest ; they were in the 
habit of exchanging their lime for his coal, or he it off hand 
at the rate of one penny per sack. This sack-load, on arriving at 
home, they would divide into three portions, and when a good 
store had as accumula cd, the lot was taken into the bordering 
counties of Hereford and Radnor, and sold for sevenpence the sack, 
This store of coal was to the Welsh farmer what the pig is to the 
Irishman of the present — it paid his rent, for the money was 
scrupulously kept to meet the landlord’s demand. Mr. Guest 
thus, in a small way, developed both iron and coal at Dowlais, and 
was plodding on when Anthony Bacon came, and, having ample 
capital, at once infused new life into the iron trade. But in order 
to give greater sequence to our brief account of the early iron- 
masters of South Wales it is necessary, before noticing Bacon, 
Hill, Homfray, Alderman Thompson, and the Crawshays, that we 
follow the line of the Guests out to the present. __ 

Jobn Guest in his latter years was aided by his son Thomas, 
and when the old man died, Nov. 17th, 1785, this son was at once 
qualified to fill his place. Thomas Guest was a shrewd, practical 
man of business, and yet not so thoroughly absorbed as to neglect 
his social and religious duties. He was a Wesleyan, and often 
wandered away on the Sabbath to some littleingle nook, where asmall 
chapel of the connection flourished, and as a mark of special favour 
he would occasionally take hissons Thomasand the ate Sir John Guest 
with him. Primitive times were these in all verity. The humble 
chapel, the ironmaster and preacher, and amongst the devout 
crowd that attentive boy, young John Guest, who was destined to 
see the family name raised to greatness by his own indomitable 
energy and ability. An old Wesleyan, proud himself of this 
service rendered by the Guest family, has intimated to us that 
some of the existing members attempt to throw discredit on these 
religious labours of Thomas Guest; but they can be well substan- 
tiated. And what is there to be ashamed of? We find that it 
is these plodding grandfathers who raise the basis whereon great 
names flourish in after time. The volatile men without moral 
stamina flit through life like meteors, and leave no worthy impress 
on their age such as Thomas Guest made. It was in his time that 
the works first became known as the property of the Dowlais Iron 
Company. Then, in 1785, that the famous (D.I.C.) first made its 
appearance on the iron rails. Now, it would be a wonder to find 
a part of the world where they have not been seen at one time or 
other. The company thus formed consisted of Thos. Lewis, the 
original owner of the one furnace, Thos. Guest, and Mr. Tait, who 
was a relation of his. Guest held two-sixteenths, Tait six-sixteenths, 
and Lewis eight-sixteenths. Under Tait, young Guest's uncle 
received an excellent training in the various branches of iron manu- 
facture. In the year 1795 steam power was first introduced at Dow- 
lais; the engine was one of Boulton and Watt's, and attracted a 





great deal of curiosity, if not alarm, at the time. In 1807 Thos. 
Guest died, and was succeeded by the future great ironmaster 
John, afterwards Sir John Guest, whose career we will briefly 
trace in another article. 


REUTERS Telegram Company (Limited) have notified that an 
arrangement has been entered into with the Post-office for the 
transfer to the Government of the company’s Norderney Submarine 
Cable on a similar basis to that agreed to with the other telegraph 
companies, subject to the Telegraphs Bill passiug in the present 
session, 

Compound EnGINes.—The Canal Basin Foundry Company, 
Glasgow, are at present fully employed on new compound hori- 
zontal engines for mills at Arbroath, Greenock, Hawick, Paisley, 
London, &c., and have lately had a growing demand for this class 
of engine in preference to all other kinds of heavy engives for 
mills. Small consumption of fuel, and invariable motion given 
out to the mill assist in bringing these engines into favour. Com- 
pered with beam engines, to give out an equal amount of power, 
the cost for engines, foundations, and the necessary buildings is 
considerably in favour of the horizontal arrangement. The engines 
for Paisley are to give out 700-horse power, and those for the 
London City Flour Mills are to indicate up to 600-horse power, 
with a consumption of 2 lb. of Welsh coals per horse-gower per 
hour. 
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DYNAMITE. 


UNDER the above expressive name we have now another resist- 
ca § violent explosive to add to the category of destructive agents 
which modern scientific research has coveniea tous. Nitro glycerine 
is one of the most destructive and at the same time one of the 
most dangerous explosives we ess. Its power well adapts it 
for blasting purposes, but the danger ever present in its use vir- 
tually prohibits its adoption, and the frightful accidents that have 
occurred through its agency have given the whole world a whole- 
some horror of its name. About two years since a West India 
mail packet was blown up, a wharf torn down, a number of adjoin- 
ing ships injured, and, worse than all, many lives lost at Colon 
pareng® an explosion of nitro-glycerine. Not long after that a 
fearful accident occurred in San Francisco by the dropping of a 
box of the same material in a street. Later on a Liverpool magis- 
trate and several other persons fell victims to an accident from the 
same material. Still more recently a factory in Stockholm where 
nitro-glycerine is manufactured was blown up and a number of 
men killed, whilst only about a fortnight since another explosion 
and fearful loss of life occurred in Belgium, and has led to the 
authorities very properly prohibiting the use of this dangerous 
d in that kingd With all these sins on its head nothing 
could be more satisfactory or opportune at the present mo- 
ment than the announcement that its valuable properties 
could be utilised for blasting purposes without the most 
remote risk of accident from explosion under any circuin- 
stances other than those of actual work. This, we are glad to say, 
is the case, as witnessed by us on Tuesday last at the Merstham 
greystone lime quarries, near Redhill, whither a number of engi- 
neers and other scientific gentlemen were conveyed by special 
train. The taming and subduing of nitro-glycerine is due to Mr. 
A. Nobel, the discoverer of that compound, and who has for long 
been studying to rid it of the element of danger, and to render it 
subservient to the purposes of man in the arts of war and peace. 
In this he has succeeded admirably, and by mixing the nitro- 
glycerine with a peculiar kind of porous sand or gravel, he at once 
renders it harmless as against the effects of concussion and ordinary 
flame, whilst, when fired by a special detonating cap ignited by a 
fuse, the most resistless energy is developed. 
The experiments on Tuesday last were instituted for the pur- 
of proving two things mainly—its power and its safety. In 
this Mr. Nobel was eminently successful, and we here have to 
record, not only that gentleman's courtesy in affording us every 
information, but to state that we never witnessed a series of 
experiments carried out in a fairer or more straightforward 
manner. First, to familiarise his visitors with the nature of 
dynamite, Mr. Nobel fired a half-ounce cartridge on a 2in. oak 
k about 4ft. long, and supported at each end. The result was 
@ very sharp explosion which tore a hole in the wood, starting out 
large splinters on the underside. An ounce cartridge was then 
cut in a half, and Mr. Nobel lighted one portion with an ordinary 
fusee in his hand, and placed it on the ground, when it simply 
burned quietly away. A length of fuse with a cap on the end 
e other half, and it was shel 








was then inserted in on a balk of 
fir timber laid flat on the ground. The explosion nipped off the 
side of the balk in large splinters. The power of the dynamite 
was fully exhibited in the next test, which consisted in loosely 
placing about four ounces on a block of granite, and lightly cover- 
ing it with a lump of clay and a shovelful of gravel. The granite, 
which measured 3ft. by 2ft. Qin. by 2ft., was rent in several 
rs, and ws pieces were easily detached from the block witha 
- But, perhaps, the crucial test was the one which followed, 
and which certainly produced extraordinary results. Mr. Nobel had 
a cylindrical block of wrought iron, 12}in. deep, 10}in. in diameter, 
and bored through the centre witha lin. hole. The hole was 
filled with dynamite, not rammed in but just pressed down with a 
walking cane. The fuse was inserted, and after the visitors were 
well under cover a really terrific explosion took place. On exami- 
nation it was found that the cylinder had been torn clean 
asunder in the line of the bore, one half having been 
80ft. in one direction, where it was spend 
by a high grass bank, whilst the other half was blown 
to nearly the same distance against a heap of limestone in the 
opposite direction. The appearance of fracture indicated 
metal of the finest quality, and showed what an enormous force 
must have been developed to have overcome the cohesion of the 
material. Gunpowder, under such conditions, or even rammed 
i ay in, would have had no more effect in destroying the 
cylinder than so much paper burned in the bore. The explosion 
caused a si enlargement of the bore-hole near the centre, 
and although practically instantaneous, the explosion was never- 
theless divisible into three parts. The bore at either end mea- 
sured the same after as before the explosion, viz., lin., in the 
centre, for a length of about 4in. it measured I}in., I4in., again 
tapering off to ljin. and so to lin. It would thus appear that each 
end of the bore being open to the atmosphere the explosion 
Y pearsay strength as it increased in distance from one end, and lost 
+ again as it approached the other. The power of the dynamite is 
further illustrated by the compression the metal underwent around 
the enlarged portion of the bore. 

In order to prove the perfectly harmless nature of dynamite in 
the case of a railway collision or a similar accident, or in the 
event of fire, two striking experiments were tried. In the first 

lace a small deal box containing 8 lb. of dynamite was thrown 

m a height of 60ft. down on the rock below, with no other effect 
than to partially break open the box and let out a few grains of 
the contents. A similar box was then placed on a fire, and when 
one side of the box was burned through the contents burnt out 
with a quiet puff, which only turned the box over on its side. 

The chief pu to which dynamite is —_—— is that of 
Becting, and to illustrate this point a charge of 12 1b. was placed ina 
vertical bore hole 15ft. deep in the rock and 2in. in diameter, tamped 
withsand. Theexplosion was felt at a considerable distance from the 
site of the blast, and its effects on the rock were extraordinary, con- 
sidering the smallness of the charge and the soft nature of the 
rock, Wide fissures were traceable in all directions along the 
surface, and the ground was ready for detachment by the quarry- 
men. Had the blast been fired in a hard, resisting rock, the 
whole mass would have been blown out, as was the case in a 
granite ery | at Stockholm. Another charge of 4} lb. was then 
exploded at the same depth and with similar results to the last. 
A small cartridge was then fired in a pail of water at the sugges- 
tion of Sir Charles Fox, who was present during the experiments. 
The power of the dynamite appeared to have been increased, and 
atoms of the pail were projected to incredible distances. A glass 
tube was then charged with dynamite tamped with loose sand, to 
illustrate the method of operating in dry ground, after which the 
experiment was repeated with water tamping, to show the mode of 
operation in wet ground. 

Finally experiments were tried to prove the value and efficiency 
of dynamite for certain military purposes. Of courseagun would 
be blown to pieces, but utilised in a shell dynamite would answer 
admirably. Asa shell would have been highly dangerous on the 
present occasion Mr. Nobel used a tin canister containing 4} lb. of 
dynamite. This was placed behind about six square feet of jin. 
boiler plate bent to a curve, and fired. The plate was broken into 
four pieces which were thrown many feet away; the face of 
each which had received the effect of the explosion was 
deeply | pone with small holes, the effect doubtless of the 
grains o' vel present in the dynamite. As a signal of distress 
also the dynamite cartridge answered well, being hoisted aloft, 
and exploded with startling effect. It will thus be seen that in 
every respect the nitro-glycerine has been mastered, and Mr. Nobel 
has done the public a great service by giving them a most powerful 
agent for blasting and similar operations, but which is harmless in 
cases of accident, either from fire or collision. Its economy is 
stated to be greater than that of any other explosive, on account of 
the comparatively small quantity required to do an equal amount 

f work with ordinary explosives, 





AUSTRALIAN COAL AND TIMBER. 

WE extract the following communication sent by Captain R. 
de Bourbel, superintending engineer to the Secretary to the 
Government of India Public Works Department, from the Calcutta 
Engineers’ Journal :— 


During my short stay in Australia I picked up some information 
about the coal and timber of New South Wales, and send you the 
papers enclosed. 7 
he best coals from Newcastle, a port at the mouth of the river 
Hunter, seven hours’ steam north of Sydney, are said to equal the 
average of English North Country coals for steam-raising purposes, 
but are inferior to Welsh coal. 

In Australia, for marine engines, Newcastle coal is preferred ; 
but for locomotive engines, half of Newcastle, and half of Bellambi 
coal is used. . 

This latter coal is said to be the better fuel, but cakes, and gives 
wuch more trouble to the firemen. 

Bellambi is situated in the Illawarra district, another coal-field 
five hours steam south from Sydney ; this coal is also cheaper than 
Newcastle coal, 7s. as against 9s. 3d. per ton shipped. 

There is, however, no good harbour for large ships along the 
Illawara Coast, and the trade is now carried on by small coasters. 
A harbour is being made at Wollongong, the capital of this district, 
but it will not be finished for some time ; the entrance, too, hardly 
seemed to me safe for large vessels in bad weather, and practically 
Newcastle coal will, for some time to come, be the only Australian 
coal available for export to India and China. 

Newcastle has a fair harbour and large wharf fitted with steam- 
cranes, along which ten large ships can load or unload at one time, 
and connected by rail or tramway with the various coal mines in 
this neighbourhood. The entrance to this harbour is also difficult 
in bad weather, as may be seen from the accompanying circular of 
Messrs. Charles F. Stokes and Co., the shipping agents at New- 
castle, from whom much of my information regarding price of 
freight, &c., is derived. 

The price of the best Newcastle coal delivered at Bombay would 
vary from 36s. to 46s. per ton, in ordinary times, all charges 
included, except cost of landing at Bombay ; and if, as I believe, 
the price at Bombay »f English North Country coal exceeds this 
figure (say from 50s. to 60s. per ton), the question of importing 
Australian coal in preference to English and Scotch coals (not 
Welsh) for marine, stationary, and locomotive engines, is worth 
considering. 

Of the Newcastle coal, those from the Wall’s-end and Minimi 
mines give the most favourable results in the trials made in Eng- 
land ; but at Newcastle, the Lambton, Warlah, and Australian 
agricultural coals are much esteemed ; while the Four-mile Creek 
coal, further inland, is said to be of superior quality, and as they 
all come from the same field, there is probably not ‘much differ- 
ence between them when tried on the spot, As some kinds of coal 
rey however, deteriorate more than others by a long sea voyage, 
I should not be inclined to accept the results of the experiments 
made in England or in Australia as final for India, and would suggest 
that a cargo of samples from the various mines at or near New- 
castle be sent to Bombay, and be there tried and compared with 
English, Scotch, Welsh, and Indian coals. 

The present course of trade is for ships to bring out cargo from 
England to the large seaports of Australia, take ballast, coal, or 
timber to India or China, and thence take cargo back to England. 

The shipping arrangements for coal could be made either in 
London or at Newcastle; the former would ensure more regularity in 
the supply from Australia to India. 

The Peninsular and Oriental Steam Navigation Company and the 
British India Steam Navigation Company are said to have com- 
menced using Australian coal in the Indian Ocean and China Seas, 
and some appears to have been sent to the Bombay and Baroda 
Railway. 

Mr. Thomas’ report may be relied upon, and should you have it 

rinted, may I ask you to send six copies to him at the Railway 
gineer’s-office, Sydney, New South Wales ? 

I showed these papers to Captain Nasmyth, R.E., from Bombay, 
whom I met in Sydney; and he has taken copies tosend to General 
Rivers, the agent for the Great Indian Peninsula Railway. 

Should anything like a steady demand for Australian coal set in 
in “oe of India for any purposes, such as railways, in which 
the Government is immediately interested, the latter should in- 
sist upon the railway companies having an experienced and trust- 
worthy engi agent resident in Newcastle, to see in person that 
the coal shipped was clean and screened, and of the desired 


quality. 
About timber for sleepers, the kinds preferred on the railways 
in New South Wales are iron-bark and box, though stringy bark 
gum are used, where the former are scarce or of inferior 


quality. 

The peculiarity of these Australian woods is that the trees are 
evergreen, and shed their bark annually; and the wood bein 
close-grained, and of a! density and hardness, it takes sev: 
years to season properly. 

Most of the wood is therefore unseasoned when used, and 
sleepers put down in this state are said to last twelve years, if of 
iron bark and box; and nine years if stringy bark and gum. All 
these four woods are liable to be attacked by white ants, 

There is a remarkable difference in the quality of these woods 
when grown on various soils, and local knowledge is nécessary to 
determine whether the growth of any particular forest is suited for 
railway sleepers or not. Speaking generally, iron bark and box- 
wood are the best timber available; but in parts of the same district 
their quality is inferior and unfit for railway sleepers, A trust- 
worthy agent, resident on the spot, would be necessary to ex- 
amine, test, and select in —-s the timber offered for sleepers, if 
rh — supply of the latter be exported annually from Australia 

n 





The extract of Colonel Ward’s report shows the elasticity and 
strength of these woods; the figures in each line are the mean 
results of three or four trials of the same wood, and each piece 
tried was 4ft. long between bearings and 2in. square. 

Sleepers could at present be exported in large ships from Sydney, 
Newcastle, and Brisbane, whence railways and rivers extend to 
some distance into the interior. Small coasters might also bring 
— to these ports from the other outlets on the coast, where 
timber is procurable. 

The present price of sleepers delivered at these ports is from 3s. 
to 4s. each for sound timber, 10ft. by 10in. by 5in., but underthestrict 
system of selection, which would be absolutely necessary, may be 
expected to increase to as much as 4s, to 5s. each. 

Taking eight sleepers to the ton, the cost of this Australian 
timber at Bombay, Madras, or Calcutta, would be from 62s. to 75s. 
per ton, including all charges, except cost of landing at port of 
re and price of each sleeper would then be from 8s. to 9s. 6d. 
eac 

The local Government may possibly levy some duty on sleepers 
thus exported, and the price of timber is also liable to further in- 
crease from the large demand for timber and sleepers on Australian 
ange bs gold-fields, and mines, In Tasmania some good woods 
for railway sleepers abound in the large forests on the western 
coast, but large ships would hardly go to a place so far out of the 
regular channel of trade. In New Zealand, also, there are exten- 
sive and thick forests of fine timber along the western coast, 
where the gold-fields have been recently discovered, but there is 
no good harbour yet known along this shore, 








Tue ScrentrFic Wonper.—Have you seen it? It magnifies 
32,000 times. Price by tes stamps wx free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham,—[ApDvrt.] 





THE INSTITUTION OF MECHANICAL ENGINEERS.—The annual 
ting of this Institution will be held in Leeds on Tuesday, Wed. 
nesday, Thursday, and Friday, the 28th, 29th, 30th, and 31st July, 
The meetings for the reading and discussion of papers will take 
place in the Lecture Theatre, Philosophical Hall, Park-row, near 
the railway station, on Tuesday and Wednesday mornings; the 
chair will be taken at ten o'clock. Papers will be “On the 
Machinery for the Manufacture of the Boxer Cartridges,” by Mr, 
Thomas Greenwood, cf Leeds; ‘‘ On the application of Machine 
to Coal-Cutting,” by Mr. John Fernie, of Leeds; ‘‘On the Corliss 
Expansion Gear for Stationary Engines,” by Mr. J. Frederick 
Spencer, of Sunderland; ‘‘On the Machinery for Weaving Brussels 
Carpet by power,” by Mr. William Weild, of Manchester; ‘De. 
scription of a Travelling Crane worked by Clip Drum and Wire 
Rope,” by Mr. John Fernieof Leeds. On Tuesday afternoon and 
also on Thursday a number of engineering works, manufactories, 
&c., in Leeds, will be open for the visit of the members, on presen. 
tation of their member's tickets, according to the list in the 
detailed programme. On Wednesday afternoon the members will 
visit the works of Messrs. Titus Salt, Sons, and Co., at Saltaire, 
to see the new Corliss engines at work, &c. The members are invited 
to luncheon at the works by George Salt, Esq. On Friday the 
members are invited by the local committee to dinner at Scarbo. 
rough, proceeding there by special train in the morning, visiting 
York on the way, to see the new iron bridge and the minster, and 
returning by special train in the evening. All members desiring 
to join these two excursions are requested to give notice to the 
secretary on or before Friday, 24th of July, in order that the 
requisite arrangements may be made; this notice to be sent to the 
secretary’s office, Leeds. 

OPENING OF THE NEW LINE OF THE MIDLAND TO BEDFORD.— 
For a number of years past the only considerable addition to the 
railway system of England has been the recently-opened direct 
line of the South-Eastern to Tunbridge—twenty-three miles in 
length. The only other addition likely to be made for a good 
many years to come is that of the Midland new line from Bedford 
to London, by which it secures an independent entrance in lieu of 
the accommodation under which the company has hitherto run 
over the Great Northern line from Hitchin. The new line, which 
was opened for passenger traffic on Monday last, is fifty-one miles 
in length, and intersects in Herts and Beds a larger district than 
any within fifty miles of London remaining unaccommodated by 
railways. The centre of the district referred to has hitherto been 
about ten miles distant from any railway. The new line includes 
the Midland proper, which will have its terminus at the new 
station at St. Pancras, and the Midland Extension, which forms a 
junction with the Metropolitan at King’s Cross, It is the exten. 
sion that was opened on Monday last. From St. Pancras to the 
junction of the extension with the main line the roads are of 
course distinct, the Metropolitan .junction rails passing under St, 
Pancras station at a depth of about 50ft. below the rails of the 
terminus. The main line has four pairs, and the underground two, 
of steel rails, and the works on the entire length to Bedford are 
constructed for four lines, although two only are laid for the pre- 
sent. It is intended as the tratfic developes to lay other two, and 
to keep the goods and mineral and the passenger traffic distinct, 
devoting an up and a down line to each. The heaviest works on 
the new line are at the London end, and therein unlike those on 
the Tunbridge line before referred to, which passes through a compa- 
ratively a | district on the south of the Thames, to the neighbour- 
hood of Chislehurst, beyond which the ridge has to be got through 
which separates the weald of Kent from the northern part of the 
county. Almost at the outset the Midland line has to 
encounter the ridge to the north of London, which ne- 
cessitates heavy works. The cuttings and tunnelling of the first 
section are all through the stiff London clay, chalk, rock, sand, or 
gravel not having been met with in any instance; further north, 
t.¢., beyond the river Brent, the same stuff was met with, but not 
quite so stiff as in the neighbourhood of Lon on. It may be men- 
tioned that the clay was in some places so stiff that blasting it 
with gunpowder was found the best mode of working. At a short 
distance from St. Pancras station the four high level lines pass 
abreast, one each over four box girder bridges which span a junc- 
tion of the road at that point. Onwards towards Kentish 
Town are heavy cuttings, the sides of which are kept up 
by sustaining walls of great strength, from 20ft. to 30ft. 
deep. At Kentish Town there is a wide covered way of 
considerable length, over which the public thoroughfare 
passes. The greatest work on this section is the tunnel at Haver- 
stock Hill, of about a mile and a quarter in length, and about 
100ft. under the surface at some parts. This tunnel was worked 
from five shafts, with two gangs of men at work night and day for 
some time in each. Two of the shafts remain permanently open, 
It is stated as a curious fact (?) worth mention that in pgm 
the tunnel a live frog was found in the stiff clay at a dept 
of 80ft. from the surface. The tunnel emerges near the 
picturesque road, by which the Guards marched to Finchley, 
the memorial of which is perpetuated by Hogarth. At a 
short distance beyond the Finchley-road the line passes 
under the Hampstead and Oity Junction, and thence 
onwards towards Hendon, at which the river Brent is crossed at a 
distance of about ten miles from the starting point. The nter- 
mediate metropolitan and suburban stations are at Camd. n-road, 
Kentish Town, Haverstock-hill, and Finchley-road. The stations 
beyond Hendon are Mill Hill, Elstree—where Herts is entered— 
Radlett, and the more imposing station for the fine old town of St. 
Albans, the venerable Abbey of which is seen at points of the line 
at a considerable distance from the town. There are numerous 
heavy cuttings and embankments in the neighbourhood of St. 
Albans andacross Hertfordshire. The only other stations in the 
portion of the county traversed are at Harpenden and 
Chiltern Green, the last named being about thirty miles 
from London. Near Luton — the largest town on the line — 
the county of Bedford is entered, and the high ridge which 
runs in a south-westerly direction from about the centre of 
the “ golden valley” of Bedford is shortly afterwards reached in all 
Norfolk to Wilts is pierced by a tunnel of about a mile long, and 
its luxuriant beauty. The stations between Luton and Bedford 
are Leagrave, near the source of the river Lea, Harlington, and 
Ampthfield, one of the sources of Sir Hugh Myddelton’s New 
River. The new line passes near the large and handsome factory 
to the Messrs. Howard, agricultural implement manufacturers, 
situated on the banks of the gentle Ouse, navigable by barges to 
Bedford, and forms a junction with the existing Midland line close 
of the beautiful old town, admirable for its cleanliness, and to be 
held in remembrance as the birthplace of the illustrious tinker— 
John Bunyan. The new line in its easy curves and gradients will 
be highly favourable for speed and safety in running; numerous 
long reaches occur straight and on thelevel. The stations are very 
graceful structures, and amply furnished with all conveniences for 
the public, including lavatories at almost all of them. The plat- 
forms are covered with iron roofs glazed and supported upon iron 
pillars of elegant design. The passenger traffic commenced with 
twenty-two trains per day each way, but only four of them each 
way through trains, the others being local between Moorgate-street 
and Hendon. The line is worked upon the block system, 
and has been very completely tested by the heavy goods 
traffic of the company, which has been running upon it— 
thirty heavy trains each way daily—since September last, The 
Act for this tine was obtained in June, 1863, and the works 
were commenced shortly after that date. The capital authorised 
for its construction was £1,750,000 in shares, and ,330 in loans. 
The Midland Company obtained powers to erect their goods station 
at Agar Town as early as 1860, that being the first of the 
company’s London works. The total length of the Midland 
system is now considerably over 900 miles. Its rolling stock 
includes above 600 engines and tenders, 1200 er carriages, 
14,000 w: and 800 other vehicles, Its carting stock comprises 
about 1000 horses, and as many drays and carte. The system is 
worked at an annual cost of about per mileg 
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RAILWAY MATTERS. 


THE traffic receipts on the Varna company’s line for the week 
ending the 23rd of June, amounted to £819, and for the corre- 
sponding week last year to £1389, showing a decrease of £570. 


Tue Court of Chancery has charge of the Cambrian and Brecon 
and Merthyr, but schemes of arrangement have been agreed to, 
which, it is hoped, will soon give back the control of the lines to 
the shareholders. 

Tue “girdle” railways sround the city of Paris are adopting 
new second-class carriages, in which those who desire to travel on 
the roof will have themselves protected from the wind and dust 
by glass slides placed on the sides of the imperiale. 


THE Postmaster-General has entered into an agreement with the 
submarine telegraph companies to lease to them for a period of 
twenty years the two cables to Holland and the cable to Nor- 
derney, so soon as such cables may be transferred to the Govern- 
ment. 

On Monday, in the House of Commons, in committee, Group 
No. 9, the Cambrian Railway (revived line to Dolgelly) was pro- 
ceeded with and adjourned. In the House of Lords the Bishop 
Stortford, Dunmow, and Braintree Railway was passed, with 
amendments. Mr. Palgrave held a Court of Examiners, and 
declared that the Cork and Kinsale Junction Railway Bill had 
complied with the standing orders. 


TE East Indian Railway Company have been compelled to give 
up possession of the offices which they formerly occupied in 
Alderwan’s-walk to the Metropolitan Railway Company, for the 
purpose of its eastern extension to Tower Hill. The new offices 
of the company are now in premises which the East India Com- 

any have, with the sanction of the Secretary of State, erected in 
Nicholas-lane. 

From the last report of the Pimlico and Victoria Station 
Company we learn that the company remains in its former satis- 
factory position. The capital account to the 30th of June last 
shows that £481,426 have been expended, leaving a balance of 
£29,546. The revenue account for the past half-year, including 
£977 balance from the preceding half-year, amounts to £18,398. 
The dividend on preference stock, interest on debentpres and 
debenture stock, and expenses, amounts to £7513, leaving a 
balance of £10,884. A dividend of £4 10s, per cent. for the past 
half-year ending the 30th of June last has been declared on the 
ordinary stock of the company, payable on the 16th inst. 

From a return to an order of the House of Commons it appears 
that the total cost of the Commission to inquire into the condi- 
tion of Irish railways has been £22,505 11s. Sd. The details are, 
for remuneration to three commissioners and secretary, £3225; 
office expenses, printing, and incidentals, £2298 5s. 7d.; travelling 
expenses, £5255 7s. 91. The staff consisted of four engineers at 
£3 3s. per day; seven at £2 12s. Gd.; twelve at £2 2s.; three at 
£i lls. 6d.; two draughtsmen at £1 1s.; one chief accountant at 
£3 3s.; two accountants at £2 12s. 6d.; three at £1 lls. 6d; 
fourteen other accountants at £1 11s. 6d.; and one at £1 Is., the 
rate at which the .vurteen last referred to were paid for part of 
the time. 

THE position of the Belfast and County Down Railway Company 
has been much strengthened of late. The panes way is being 
put in fine order, a considerable portion of the line having been 
relaid with new tails, points (Dering’s patent), and sleepers. A 
bill, too, has been introduced into Parliament to carry out the 
agreement with the Treasury, who consented to lend to the com- 
pany a sum of £166,060 for thirty-five years at 34 per cent. per 
annum, the loan being intended to compensate the company for 
the non-fulfilment of the obligations of the Treasury in regard to 
the Donaghbadee and Portpatrick sea service; this loan will lead to 
a saving to the company of about £2100 per year, or 1} per cent. 
on the amount of their bonded debt. 


Tue following are the last returns of the gross receipts of the 
principal French railways from June 17th to June 23rd :— 

Passengers, Goods. Totel. Ome ous 

Francs. Francs, Francs. Francs. 

Northern .. os «2 eo  617.:94 .. 1,670 083 .. 1,687,477 .. 1,849,734 

Western... s+ se os 732,625 .. 776,267 2. 1,°08.492 .. 1,7'6,580 

Orieans .. se oe +s oo 644,072 .. 1.261.156 .. 1,905 228 .. 2,117,173 


Eastern... 22 «2 oc «oo  659,2°2 .. 1,374,662 ., 2,913,864 .. 2,052,245 
Paris to Mediterranean .. 1,038,879 .. 2,904,220 .. 3,993,099 .. 3,941,703 
Bouthern 46 oe oe os 270,406. 542,924 .. «813,327... 756,268 
Austrien og oe oe oe © 267,710 oe 1,109,155 .. 1,376,865 .. 1,125,145 


Lombard 4. .. oe os 824,081 .. 1,509,114 .. 2,393,195 .. 2,044,999 

AmonG the provisions of a bill to supplement the Investment of 
Trust Funds is the following clause :—** When a trustee, executor, 
or administrator shall not, by some instrument creating his trust, 
be expressly forbidden to invest any trust funds in his possession 
or under his control on the security of any debentures or deben- 
ture stock issued or to be issued by the said East Indian Railway 
Companies, it shall be lawful for such trustee, executor, or 
administrator to invest such trust funds on the security of deben- 
tures or debenture stock issued or to be issued by the said East 
Indian Railway Company, by the said Great Indian Peninsula 
Railway Company, by the said Madras Railway Company, by the 
said Bombay, Baroda, and Central India Railway Company, by 
the said Scinde Railway Company, by the said Eastern Bengal 
Railway Company, by the said Great Southern of India Railway 
Company, and by the said Oude Company.” 

Mr. Brunees, C.E., who was employed by the contractors of 
the Honduras Railway loan to report on the value of the State 
domains pledged for its security, has made a report of a satisfactory 
character. He says, after a complete investigation :— ‘‘ I am quite 
satisfied, from the careful way in which the information has been 
obtained as to the produce of the mines and the forests, that the 
interest in the present loan of £1,000,000 will be secure from these 
sources, independent of the earnings of the railway, which, how- 
ever, will be considerable, more especially when the settlement of 
emigrants shall have extended, as it is certain to do immediately 
the line is known to be commenced; and I am further of opinion 
that the produce from the mines, the mahogany, and the dye- 
woods, can be so much extended as to secure the interest on a 
further loan for the completion of the whole railway.” The con- 
tract for the construction of the railway has been undertaken at 
£8000 per mile by Messrs. Waring Brothers and M’Candlish, who 
will commence operations at once, the loan applicable to the first 
section having been subscribed. 

THE train service between the Midland and Metropolitan 
Railways commenced on Monday. The first train started from 
Moorgate-street station at 9.10 a.m., calling at intermediate 
stations, to King’s-cross, where the junction with the Midland 
Railway commences, having a rising gradient, smooth, and easily 
worked up to Camden and Kentish Towns, where the train arrives 
on a level with the main line of the Midland Railway. The time 
occupied from Moorgate-street to Kentish Town was about sixteen 
minutes, the next stations being Haverstock-hill, Finchley-road, 
Hendon, Mill-hill, Elstree, St. Albans, Harpenden, Chiltern-green, 
Luton, Harlington, Ampthill, and Bedford. The permanent way 
throughout appears to be well and solidly constructed, the 
lene eg being exceedingly smooth and easy, The stations are 
light and cheerful, and the line opens up an entirely new and 
interesting country to the metropolis. The carriages are new and 
convenient. There are twenty-one trains from Moorgate-street to 

laces on the Midland line, and vice-versd, including four to Bed- 
‘ord, six to Luton, thirteen to and from Hendon, eighteen to and 
from Finchley-road, and twenty-one to and from Camden Town, 
Kentish Town, and Haverstock-hill. On Sundays there will be 
ten trains each way between Moorgate-street and Hendon, 
stopping at all the intermediate stations, and two trains each way 


between M te i i 
ps0 hey oorgate-street and Bedford, calling at all intermediate 





NOTES AND MEMORANDA. 


Zircon is found in many volcanic sands, especially in great 
abundance in the zirconian rocks near Mark, in the environs of 
Ilmensea, at the foot of the Ural Mountains. It is also found in 
the island of Ceylon, and many other places in the East Indies. 

By means of the electric light a piece of glass can be made to 
throw a perfectly black shadow. This will be the result provided 
the two surfaces through which the ray passes are not perfectly 
parallel, the deepness of the shadow depending upon the varia- 
tion. 

Ir has been calculated b 
640 years which they have 
mines of Freiberg produced not less than 82,000 cwt. of silver, and 
that the amount yielded in 1850 alone not less than 800,000 
thalers. 

DuRinc the last twenty-eight years, the production of the cul- 
tivation in France of the sugar beet root has advanced from 22.000 
tons to 222,000 tons. The total annual product in Enropean 
countries amounts to 638,500 tons, and now produces more than 
one-fourth of all the sugar known to be consumed in the 
world, 

A piscovery of silver ore on the surface has been made in the 
neighbourhood of Smythsdale, and a license or lease for an exten- 
sive area of land, to be used for mining purposes, has been applied 
for. A fine sample of mixed metal -gold and silver—from the 
St. Aynand Mine, now known as the Pioneer, has been shown in 
Melbourne. 

Some of the Italian journals state that Father Secci, the con- 


Professor Breithaupt that during the 





en worked, dating down to 1825, the | 


structor of the great astronomical clock so much remarked at the | 


Universal Exhibition of 1867, bas discovered a motive power 


ighter, st , and more ical than steam. They add that | 4 
lighter, stronger, an re economical than steam. ey add tha day, and they will be duly forwarded per the Pacific. 


the learned Italian is stated to have laid his invention before vhe 
court of Portugal, which is disposed to purchase it. 
to hear it. 


A new method of cutting, or rather dividing, glass has been 
recently invented in France, ard is practised in a large establish- 
ment of the Glass Company of Baccarat. A jet of highly heated 
air is directed from a tube on the vase or other object to be cut, 
which, while made to revolve on its own axis, is brought close to 
the nozzle of the tube. The object being then cooled suddenly, 
the glass divides at the place operated on with extreme accuracy. 

Ir has been shown by Dr. Scharr, of PRerne, that ozone. as well 
as substances impregnated with it, will kill animaleules with 
certainty and rapidity ; and, as rec. nt researches seem to place it 
beyond a doubt that most epidemics, and cholera among the 
number, are owing to microzoaria, great hopes are entertained of 
its being possible to use ozone in hospitals as a disinfectant, and, 
perhaps, to extend its use still further. It exercises, however, an 
irritating action on the respiratory organs, a drawback which must 
necessarily reduce its application to sanitary purposes within 
narrow limits, 

THE employment of zircon will effect a great change for the 
better in the system of lizhting by oxyhydrogen gas; for, besides 
its quality of indestructibility, it possesses an illuminating power 
superior to that of magnesia in the proportion of six to five, The 
process employed for the making of magnesia crayons, Mr. Caron 
has found to succeed well with zircon. This earth is. itis true, in- 
finitely more rare in nature than magnesia, but Mr. Caron suggests 
a very simple way of economising the substance, and that is by 
only applying zircon to the part of the stick exposed to the flame ; 
the rest can be made of mague-ia, or even of refractory clay. Com- 
pression solders the zircon to the other substance, and baking adds 
to its solidity. 

About forty years ago there lived at Brighton a bookseller and 
stationer of the name of 8. K. Brewer, and he used to place in his 
shop-window piles of paper, beginning at the largest up to the 
then smallest size, I6mo.; but to finish off the pile he cut cards so 
as to bring them up toa point. Ladies used to go in and ask for 
that “‘ dear little paper,” which induced him to cut paper in small 
sizes. Then came the difficulty of the place for address, and the 
result was he invented the envelope, and had metal plates made 
for cutting them to shape and sizes. This just pleased the ladies. 
and orders came to him for the little paper and envelopes from all 
parts, This at lencth became such a demand upon his time, that 
he got Dobbs and Co., of London, to make them for him, Such 
was the beginning of the envelope trade. 

Mr. HuGetns has recently communicated to the Royal Society 
some observations of the spectrum of the comet discovered on the 
13th of June by Winnecke, which appear to reveal the true nature 
of cometary matter. The spectrum of this comet is resolved by 
the spectroscope into three broad, bright bands, which agree in 
position on the spectrum, and in relative brightness with the three 
bright bands of which the spectrum of carbon consists when an 
indication spark is taken in olefiant gas. The very close resemblance 
of these spectra, which was’ ascertained by the direct comparison 
in the instrument of the spectrum of the comet with that of the 
indication spark in a current of olefiant gas, necessarily suggests 
the identity of the substance by which, in both cases, the light was 
emitted. The lines of hydrogen were not present in the spectrum 
of the comet. These observations would appear to show that the 
substance of which this comet consists is carbon. 


““MINARGENT,” says the Scientific American, is the name 
given to a new substitute for silver, which is said to 
nine-tenths of its whiteness, malleability, ductility, tenacity, 
sonorousness, and density, while it has a superior metallic 
lustre, wears better, is less likely to be acted upon by sul- 
pbur in its various forms, and is less fusible than silver. 
The chief features of this wonderful alloy consist in the 
introduction of pure tungsten and aluminium, also the considerable 
proportion of nickel which the inventors have been enabled to 
alloy with aluminium, notwithstanding its known want of affinity 
therewith. Minargent is posed of 1000 parts copper, 700 parts 
nickel, 50 parts tangsten, and 10 partsaluminium. The first three 
elements are melted together, then run off in a granulated form, 
and again melted, adding the aluminium and about 14 per cent. of 
a flux composed of one part borax and one part fluoride of calcium; 
these proportions of borax are reduced as the fusion proceeds, 

THERE is to occur this year, on the 17th of August, one of the 
most imposing solar eclipses that an observer on this earth is in a 
position to behold. Remarkable phenomena of the kind have 
happened before and will happen again ; but this one possesses a 
special interest. There are partial eclipses and total eclipses ; in 
some the totality lasts but a very few seconds, and the spectator 





We are glad | 


| following firms :—Samuelson and 





has small time to study the startling phenomena that the occasion 
manifests ; in others, however, the obscuration endures for several | 
minutes, and good opportunity is afforded for observing and re- | 


cording the attendant appearance. Now in the eclipse in question 
the sun will be hidden for more than six minutes, nearly the maxi- 
muw possible interval, and the astronomers are on the gui vive 
with preparations for making the best use of this time in settling 
moot questions now existing, and in gleaning new facts for the ad- 
vancement of their comprehensive science. One unfortunate cir- 
cumstance is that the spectacle can only be witnessed in situations 
far removed from the great centres of European civilisation ; for 
the shadow path of the moon passes over India, the Malay Penin- 
sula, and the Oriental Tslande. But this has not deterred the 
sarans from their search after knowledge ; India, at all events, 
offers a vantage ground for the observers which ample preparations 
have been made to occupy. Schemes have been discussed, ex- 
pensive instruments have been made, and eyes and hands carefully 
trained to use them; and well-equipped expeditions have been 
fitted out. Learned societies have given their brains, and Govern- 
ment their moneys, and all that farsight and foresight can do has 
been done to make the event a fruitful one to science; for it may 
be centuries ere an eclipse of such magnitude will occur again. 





MISCELLANEA. 


A LARGE diamond found by a Griqua near the Vaal River, bas 
been forwarded to the Colonial Office at the Cape. It weighs 
154 carats, and is valued at about £400, Several others have been 
found in the vicinity of the Vaal River. 


Fresu excavations have been made in the ancient marble-depot 
alongside the Tiber. An incredible wealth of Greek, Asiatic, and 
African sculptures have been discovered, and they prove how 
sedulous were the Roman Emperors to ornament their capital. 


Tye Russian Government has addressed another despatch to 
the principal Cabinets, urging them to settle the question of the 
non-employment of explosive missiles in war, by the signature of a 
i on the subject by their representatives at St. Peters- 
burs. 

THE boat used by one of the contestants in a sculling match of 
five miles, on the Schuylkill, rowed a few weeks ago, was made of 
paper, and constructed upon an ‘merican patent. In this boat 
one Tyler rowed over the ‘course in 21 min. 57} sec. The boat 
weighs 27 lb., and is 35ft. long and lin. wide. 


Mr. Consvut Green, in his report this year, dated Greytown, 
Nicaragua. states that there is a want of efficient labour for work- 
ing the gold and silver mines of that country. Endeavours have 
been made to get Chinamen, but they require a guarantee that 
snould any of them die in Nicaragua their remains should be pre- 
served and sent to China, as is done in California. 


Tue Pacific, the first steamer sailing under the mail contract 
between the Chilian Gov: rnment and the Pacific steamship Com- 
pany, left Liverpool for Valparaiso on Monday morning. She is 
due at Lisbon on the 19th, and messages for the west coast may be 
sent to the company’s agents at Lisbon by telegraph up to that 


THE Italian Chamber of Deputies have voted 3,000,000 lire for 
the armament of the ironclad fleet and the conversion of the 
marine rifles into breech-loaders. During the debate the Minister 
of Marine stated that the Italian ironclad fleet was in perfect 
order, and left nothing to he desired. The Government had (the 
Minister added) determined to arm the fleet with Armstrong 
guns, 


We learn from the Zimes that the sanguine anticipations long 
entertained at Marseilles, with respect to the immense advantage 
the opening of the Suez Canal would be to that port have lately 
been blended with apprehensions lest part of its vast trade should 
then be diverted into other channels— to Constantinople, Trieste, 
Venice, Brindi-i. At Marseilles it seems looked upon as certain 
that the Indian mail will soon be transferred to the Brindisi 
route. 


THE Metropolitan Board of Works, at their meeting on the 10th, 
accepted the tender of Mr. Strickson, amounting to £4500, for 
executing the oanamental laying out of Finsbury Park. The other 
tenders received were—Mr. B.S. Williams, £12,550; J. Dowson, 
£10571; M. Anderson, £9655; J. F. Meston, £8950; J. Clarke, 
£6894 ; G. L. Baines, £4850. Mr. Mackenzie, of the Alexandra 
Park, is the landscape gardener under whom the works will be 
carried out. 


\» “international reaping and mowing machine competition” 
has been held at Berlin, at which prizes have been awarded to the 
Co., Binbary, first prize for 
reaping machines ; Zoltjes Bergemaun, of Leipzic, second prize for 
dittto.; Kearsely and Co., Ripon. first prize for hand reapers ; 
Samuelson and Co., Banbury, second prize for ditto.; Kearsely, 
Ripon, first prize for grass mowing machines ; Samuelson and Co., 
Banbury, second prize for ditto. 


Messrs. J. C. Guerrant and B. J. Field, of Leakesville, North 
Carolina, have invented a machine for engraving every variety of 
lettering upon any kind of metal, also for copying portraits, de- 
signs, engravings, rolls for calico-printing machines, and for making 
superior stencil-plates. By its aid even an unskilled person, 
having a drawing before him, may engrave the same in a superior 
style. The swelied lines, as well as hair lines of copper plate 
writing, may be produced with the utmost freedom, and there 
seems to be no limit to the execution of the finest and most diffi- 
cult as well as the simplest kinds of work. It makes no difference 
whether the surface to he engraved is flat, circular, or irregular. 
The whole of the Lord’s Prayer has been engraved by this machine 
upon the interior of an ordinary fiuger ring. every letter being 
perfectly formed and legible under a magnifying glass, but too 
small to be read by the unassisted eye. 

In these days of scientific engineering it is astonishing that in a 
drought like the present crops and vegetation near the banks of 
running streams should be left wholly at the mercy of the scorch- 
ing sun. But one can scarcely regard with mere astonishment the 
display of stupidity to be seen in our public parks and gardens, 
where a few men carrying watering pots keep loitering between 
the lakes and the fiower-pots, administering dribblets of water to 
selected flowers. This primitive mode of gardening does not 
enable them to water the grass at all, and the consequence is that 
the parks have assumed the colour of brown paper, and much of 
the grass is entirely dead. It is discreditable to those in charge 
of the London parks that with a ready and ample supply of water 
at hand the grass and shrubs should suffer from the want of it. 
A slight modification of the hose nozzle of our “‘fire engines” might 
have been effectively used every morning to preserve the luxuriapt 
verdure now utterly destroyed through neglect. 


THE Shoeburyness experiments have not been altogether thrown 
away. They have at least converted Lord Elcho. On Thursday 
night his lordship made formal recantation in the House of his 
views with reference to the relative merits of the American and 
English guns. A few months ago we (the Pa// Mall Gazette) had oc- 
casion to dispute the accuracy of Lord Elcho’s estimate of the merits 
of the two systems, and by sodoing provoked a correspondence, 
the recollection of which has perhaps not yet quite passed away, 
But Lord Elcho had, after all, merely adopted as his own views on 
gunnery subjects which have found par though less responsible 
expression in this country for the past two or three years, and which 
it has been nolight tasktocombat. We could only wish thathis lord- 
ship’s example might be followed by others, who until lately have 
stood forward to detend what we may call the smoothbore theory. 
But it is net given to every one when he finds he is wrong to admit 
it as straightforwardly and honestly as Lord Elcho has done ; and 
the Pal! Mail call especial attention to this admission of error 
** not so much for our own glorification as for that of Lord Elcho, 
who deserves credit for his candour.” 


THE Moniteur has now confirmed in an official manner the state- 
ment of a concession of the right of laying down a submarine 
telegraph cable between Brest and the United States. A corre- 
sponding concession has been granted by the State of New York, 
and the cable will be laid direet from Brest to New York city. 
This concession is understood to be an exclusive one, on the French 
side at any rate, for twenty years. The grounds upon which the 
projectors have found favour with the French and New York State 
Governments have been chiefly, that the proposed cable will 
obviate the circuity and delay incident to the present line, and will 
also lessen the existing liability to casualties. By the only route 
we now have not less than four submarine cables have to be 
employed, while the electric fluid has to perform four Jand 
journeys also before a message can be sent from the continent of 
Europe to New York. ‘There iatervene—Ist, the North Sea or the 
English Channel; 2nd, the Irish Sea; 3rd, the Atlantic; 4th, the 
sea between Newfoundland and the American continent; while the 
wires have also to be carried across England, Ireland, Newfound- 
land, and lastly from the coast of British America southwards to 
New York. It is understood that the new cable will be ready for 
laying next June, 
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his attention in old countries at least, and in England espe-| trials of the great family of rollers and clod crushers, and 
cially, to the production of what he has already sufficiently | of that indurating race the brick machines. The experiments 
provided for carrying. As we have all been saying for the last | with the first-named classes commenced, as we announced last 
twenty years—and nobody, 
to any extent at least, has 
been doing—“ sewage must 
be utilised;” we may add to 
this now “water must be 
utilised,” not because we have 
been suffering from want of 
rain, but because we cannt 
in this crowded land, afford 
tolose the greatest of nature’s 
fertilisers, wherever it can 
within possibility be em- 

loyed. Jf we must even 
4 avail ourselves of irri- 
gation how much more must 
we try to extend that of most 
of our colonies whose whole 
soul and life depend upon it ! 
Is not there enough for draw- 
ing largely on the ranks of 
the civil engineering profes- 
sion, who will willingly 
enough respond to the call 
of the landed interest, which 
both here especially, and in 
the colonies is also to a great 
extent the governing power. 
Turning again to the mechani- 
cal branch of our profession 
there remain besides, as we 
have said, progressive im- 
provement, which is possible 
in every case, very many un- 
begun or incompleted works. 
In harvesting we may yet 
have a practicable sheaf tying 
machine, and it is far from 
impossible that artificial air 
currents may not yet be 
applied to the drying of corn 
in the sheaf before it is 
xtored—that their use in 
grain stores will increase is 
certain. If the cultivation of 
the sugar-beet be, as is ex- 
pected, introduced in this 
country, it will give a won- 
derful impetus to the manu- 
facture of machinery con- 
nected with agricultural 
products. We alluded a 
short time ago to the spirited 
effort which is this year being 
made with this object, and 
we shall watch with much 
interest its result. It would 
be impossible to exhaust the 
subjects which either this or 
the next generation will 
find themselves discussing 
seriously as agrico-engineer- 
ing points of practice, and 
we have probably digressed 
enough already from the sub- 
ject which it is our intention WA = ‘ | 
at present to discuss, viz.— fl \ Il 
the Leicester show and its 


belongi long- , 
engage fn Te Seine BLAKE'S NEW SIONE CRUSHER, 


ings in question are of 
week, on Thursday the 9th inst. The ground chosen for the 


particular interest to our profession, and—we ‘speak now of 
the great ploughand cultivator triala—have come first in | out-door trials was a fine farm of about 130 acres, about two 




















il 





WILKINS’ PORTABLE ENGINE. 


point of time, we will begin with them. As our readers are | miles south of Leicester, and immediately adjoining the Midland 
alread iy aware the programme for this year, according to the Royal | line; most of the land lay on the down side of the railway, but 
- tural Society’s rotation of tests for implements, in- | one or two fields lay on theoppositeside of a considerable embank- 
clude trials of steam and horse ploughs and cultivators, | ment,which here carries theline, All thetillegevortion of this farm 


oat ty een i> Gamat bee left fallow this year, 
an arrangement which cost the Society, or, pe: haps we may say, 
the town of Leicester, £1500, for the contributions.of the town 
to the expenses of the show were about, if not exactly, the cost 
of preserving this land for trial. In fine undulating country, 
sloping gently towards the south, and but little shaded by trees, 
the ground was, as might have been expected, very much in the 
condition of one continuous half-burnt brick, and if it had been 
the desire of the council to test the strength alone of the imple- 
ments, and their power of resisting shocks and sudden strains, 
no more favourable conditions for such a test could possibly have 
been obtained. The work of lifting up, turning over, and to a 
certain extent pulverising, cakes of the earth’s crust, as wo 
saw it performed, reminded us of the descriptions given by 
Anglo-Indians of the labours of the Ryots undertaken every 
seven or eight years, in which they actually turn over the earth 
for a considerable distance with crowbars, and split it up by 
using the bars almost as wedges. 

The land was fortunately not strictly speaking heavy; indeed, 
under ordinary circumstances, it would have been rather light 
than otherwise, but the extent to which it was caked and 
hardened rendered it a most formidable subject for any kind of 
cultivation. In seveval fields of this farm operations commenced. 
The first implements which ventured to the attack were the 
horse cultivators, and they were signally and totally defeated, 
scarcely a tine remaining whole in any of them after an hour or 
two's work; the horse ploughs fared better, the casualties re- 
ported being few, and the work performed generally of first-rate 
description. The principal competing firms were— Messrs. Vickars 
and Co., Ball, Boby, Ransomes and Sims, Hunt and Pickering, 
Hornsby, and J. and I. Howard, and the classes of ploughs ex- 
perimented with on the 9th, 10th, and 11th were the usual deepand 
general purpose wheel ploughs, subsoil wheel ploughs, and this year 
forthe first time for many yearsat least, theswing plough in both the 
lightand general purpose varieties. The work with these implements 
progressed steadily throughout the three first days of the trials, 
and attracted, perhaps, the lion’s share of popular interest so far 
as could be ju from the ber of spectators who eongre- 
gated to watch the splendid teams and implements, and the 
handiwork of the first rank of agricultural labour. It is scarcely 
our province to comment on or criticise the performance of ex- 
p-rts in an art which is not our own, and we therefore leave to 
th judge's awards, published elsewhere, the position to be 
assigned in point of merit to each of the contending ploughs, and 
turn to the more thoroughly mechanical apparatus connected 
with the steam ploughing trials, which commenced in a somewhat 
prelimi manner on the 9th, and have continued to 
the great advancement of our knowledge in this subject, and 
the great interest of all present for the last five days. 
The firms appearing at this year’s competition are, first and fore- 
most of course, John Fowler and Company, of Leeds, with no 
less than five traction ploughing engines, about twelve balance 
ploughs and cultivators, two or three disc wheel anchors, one of 
their new seventeen-tine turning cultivators, harrows, water 
carts, &c. &., in all about 300 tons of machinery, twenty-five 
men, a movable house for their accommodation, and we need 
hardly say a competent staff of managers; Messrs. Howard 
Brothers, of Bedford, with a set of their well-known tackle and 
cultivators, driven by one of eye and Shuttleworth’s engines; 
Messrs, Aveling and Porter, of , with one of their own 
traction engines working a Fowler's drum and gear on the round- 
about system, in which they also employed their own travelling 

this hing perfected so as to form a real addition to useful 





porters, 

steam ploughing machinery; Messrs. Tasker, working Clayton 
and Shuttleworth’s traction engine with their own winding drum 
and Smith's cultivator wich dabout gear; Messrs. Hayes 
and Son, of Stoney Stratford, with their own portable drum and 
apparatus in general, with the exception of the cultivator, which, 
as in Messrs. Tasker’s case, was on Smith's principle, 

On the 9th the steam ploughs commenced work rather later 
than the horse ploughs and cultivators, and scarcely any regular 
competitive trial of them was organised. At first it was almost 
thought that the competitions and dynamometer tests would be 
postponed, but on finding that in general the tackle was quite 
equal to the -_ it had to perform, the judges readily decided on 
carrying out the original e. Throughout the entire 
trials of steam machin Kosuly puts witch mnntinted any 
serious weakness were ifting anchors of those firms that 
used the roundabout system of e. These almost invariably 
gave way a little at starting, each furrow sliding over the hard 
ground, which they would not bite. In some cases they broke 
under the ordeal of a sudden strain, and with one exhibitor, 
whose form of anchor was more angular than any of the others, 
they scarcely held at all, and were the main cause, at the great 
time run on Saturday, of his being unable to complete the 
stipulated quantity of ploughing. On Thursday, as we have 
said, no regular competitive trials were instituted, but Messrs. 
Tasker and Messrs. Howard did some good cultivating, which 
was timed by the judges, and the other exhibitors got into posi- 
tion, and worked a little during the afternoon. The 10th, so 
far as steam plovghing was concerned, was devoted to a series of 
experiments with Messrs, Fowler’s machinery, exhibited under 
three different modes of working. A tabulated statement of the 
result is given elsewhere. The 11th was, par ex-ellence, ibe 
trial day of the meeting, and perhaps a more curivus feat was 
never performed in any agricultural competition. At nino 
o'clock that ntorning there were drawn up, we might almost say 
in order of battle, on a certain fallow field in the farm, six com- 
plete sets of steam ploughing tackle and engines. They con- 
sisted, first, of Messrs. Fowler's clip-drum engine and cultivator, 
with anchor, wagon, and rope porters, forming a train twenty- 
two yards long; second, a double-drum engine, by the same firm, 
with seven-tined cultivator, anchor, and porters, thirty yardslong; 
third, Messrs. Tasker’s gear, consisting of a Clayton and Shuttle- 
worth 10-horse traction engine, a set of Smith’s roundabout gear, 
two cultivators, a drum, rope porters, &c., making a train of 
thirty-four yards long; fourth, Aveling and Porter's engine, 
with Fowler's roundabout system one drum, a tng cutee i 

rters, making up a length of fifty-four s in ; fifth, 
Howard's gear, drawn by eight horses ; and Bay Hayes’ set, also 
worked by a portable, and drawn by eight horses. The array of 
traction engines, with their long following of uncouth-looking im- 
plements, looked far more Jike the preparation for a general en- 
gagement by a battalion of modern war chariots than a mere 
assembly of ploughmen on bucolic ts intent. We certainly 
never saw so unique a “field” brought to any starting post. 
The course was just 500 yards long, and may be said to have par- 
taken more of the nature of a steeplechase than a flat race; for 
right in front of the engines was a fence which, though it had a 
gap cleared in it, presented anything but a smooth passage into 
the next field, out of which a sharp right angle turning 
through a 7ft. gateway led on to the high road. Close to 
this gate the road another sharp bend, whilst a third 
leads through another narrow gate into the trial field. This was 








a fallow of some twenty acres, which seemed as if it had had its 
surface specially rolled, moulded, and baked, in anticipation of 
the coming event. Of course the engines were not all started at 
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once, if they had been the charge of the Light Brigade would 
have been as nothing to the destruction they would have 
wrought on themselves and all belonging to them. 1t was quite 
exciting enough, however, to see the monsters let loose one by 
one. eavh with five minutes’ start of his neighbour, aud each 
tea: ing away, across ridge and furrow, round the many angles of 
the road, and up into his allotted place in the field where, with 
much snorting and puffing on his part, and much sledging and 
admirable activity on the part of the men in charge, the ropes 
were rapidly laid out, the anchors fixed, the engines yoked up to 
their drums, and the work commenced. Here the great con- 
venience of the back-and-forward system, adopted in Fowler's 
tackle, aud alsuin some of Howards’, but not in that which he ex- 
hibited, was clearly seen. As the accompanying table of 
statistic: shows it only occupied twenty minutes with the 
double drum engine, and thirty with the clip drum 
to get this direct tackle into action from the moment it entered 
the field, and the superiority was still more marked when work 
began, for the fixed poiuts in this plan of working ure only two, 
the engine and the moving anchor, or the two engines, in the 
case where two are used, whilst the roundabout system requires 
at least three other fixed points besides the engine or drum, and 
two of these must be hand-shifted anchors aajusted for every 
successive furrow of the implement. 

In any ground this is a serious drawback, but in the dry and 
hardened st«te of the earth at present it became a real obstacle 
to success, except in the case of Messrs. Howard's tackle; their 
cultivators seemed to run lighter for the work it did than the 
others, and the form of their anchors was better, so that they 
were but little delayed from this cause. Messrs. Aveling and 
Porter, who worked a five-tine Fowler’s balance cultivator and 
did splendid work with it, when the anchors, also Fowler’s, held 
the ground, were constantly retarded by their slipping. Messrs. 


Tasker suffered, thovgh to a less extent from the same cause, and | 
Their wind- | 


Messrs. Hayes were altogether beaten by it. 
ing drum, as a piece of machinery, is exceedingly neatly 
made, though the barrels of it are too small for fair treatment of 
the rope, and has a well-contrived steam brake, which it is in- 
tended the ploughman shall control by a cord from his seat on 
the implement, but we did not see this in action. Of Messrs. 
Fowler’s performance on this day, both with the clip drum and 
the double drum engines from which latter the rope is wound on 
and wound off—the moving disc wheel anchor being employed in 
each case—it is unnecessary to speak, the work done and the 
quantity moved per acre shew for themselves the perfection to 
which their labours have brought them. 

Messrs. Howard, as we have already said, did not bring one of 
their own engines, and only one single set of tackle, but, like 
Messrs. Fowler, they had a great variety of implements on the 
ground, ranging down from the heaviest double-breast subsoil 
plough to their particularly light and simple cultivators, which 
seem to be, perhaps, the best form of tool out for very 
light lands in an old country, or for all the first crops in 
@ new one. 
direct system which they now turn out with 
transverse boiler engines, for though their winding- 
drum is, perhaps, the best out, it is still only part of the 
roundabout system whose day is perhaps over. Messrs. 
Tasker also appeared with a Clayton engine, and drove 
their drum from it by a belt. Their Smith cultivator worked 
well, though lighter than Howard's, and of course lighter than 
the balance implements. Smith entered the field last of all the 
competitors, and for roundabout tackle was a comparatively short 
time in getting to work. His well-known windlass is a pretty 
contrivauce, but we doubt if the thereoretical advantage of the 
internal running gear is to be compensated for by the fact that 
it is very hard to get at, and uncommonly expensive to get up. 
Messrs. Aveling and Porter appear for the first tinie as piough- 
men, and so far as the pérformance of their engine—working 
directly on to a Fowlers drum—was concerned left nothing to 
be desired. But the adoption of the roundabout system as a 
first trial was not calculated to lead to the highest success; and 
if this enterpri-ing firm had only brought in a pair of the engines, 
one of which they exhibit in the show yard, and to which 
we allude in another place, they would undoubtedly have 


accupied a vantage ground as compared with that which the em- | 


ployment of what is now an almost obsolete tackle procured for 
them. As it was the work they did perform was first-rate, and 
its quantity was only limited by the coming home of the anchors 
and the renewal of cast iron points, which in the extraordinary 
state of the ground played everyone false who used them, and 
were replaced by steel wherever they were at hand, which was 
the only material that could stand the sudden strains to which 
all the ploughs and cultivators were subjected. 

This time trial of Saturday was by far the most. important 
test of the meeting; on Monday the dynanometer trials com- 
menced, the actual results of which have not yet been promul- 
gated; they consisted mainiy in experim-nts on the strain 
required for working Howard's single breast subsoil, working 
isin. deep, and his four-furrow ordinary implement, and 
Fowler's deep two-furrow Kent breast plough, his light four- 
furrow Kent breast, and his five-furrow digying breast imple- 
ment. On Tuesday Howard’s four-tine cultivator and his fuur- 
furrow dig:ing breast were tested with the dynanometer, and 
also Taskers three-tine cultivator, and Fowler's four-tine 
digging breast, and five-tined cultivator. This terminated 
the direct tests of tractive force required, which were 
conducted with the admirable three-pulley dynanometer 
coustructed for the Rvyal Agricultural Society by Messrs. 
Eastons, Amos, and Anderson, which was used at the Newcastle 
show. It consists of a long beam supported on a truck, and 
carrying on its upper face three horizuntal pulleys about 
l5in. diameter, grooved for the traction rope; the two 
puileys at the extremities of this beam are fixtures; that in the 
centre is carried on a pair of long steel springs; which press it 


with a known force across the line connecting the two end | 


pulleys. ‘This instrument is placed in the line of the traction 
ro,e which is passed across the faces of the three pulleys, the 
centre one on the spring deflecting it from the right line that it 
naturally takes from the strain under whici it runs; the amount 


of this strain is measured by the amount of the deflection | 


imparted by the known force of the springs on the centre pulley 
and is registered by a pencil (in the usual way for such instru- 
ments) markiug a waving line on a strip of paper to which cluck- 
work gives a uniform movement. The ba k strain of the slack 

_Tope is at the same time measured by the ordinary spring balance 
dynamometer, an average being taken of its indications, and that 
average deducted from the gross force shown to be indicated by 
the long dynamometer on the hauling rope. The results of these 
experiments will be very interesting. We are in possession of 
some of them, but abstain from publishing any till the final 
calculations of all are made up. 

‘he actual force required for drawing implements through, and 
very well breaking up average land in the extraordinary state 
of dryness in which the soil of England now finds itself, is not 
so greatas might have been expected; the ploughs and culti- 


We regret they did not appear with a} 
their | 


and turn over, the land. Sudden strains much greater than any 
experienced under ordinary conditions there were certainly, and 
it may be considered as a great triumph in steam ploughing 
that the tackle in no case gave way under these strains, and 
proved itself equil to the most extraordinary emergencies. 
Anchors of the roundabout system gave way, it is true, but 
they slipped over the ground because they could not “ bite” the 
hard headlands. They did not in any case break, nor did they 
slip from excess of pressure, but from want of hold, which could 
easily have been met by sharper points, had the completely 
exceptional state of the soil been properly considered. 

The force tests of the implements were succeeded on Tues- 
day morning by trials of the merits of three of the winding- 
drums of roundabout systems—Fowler’s, worked by Aveling, 
Howards, and Tasker’s. These were conducted during Tuesday 
afternoon and Wednesday with the greatest care by the judges, 
to whom we must say, en passant, that the thanks of the Society 
and the agricultural public are justly due for many days’ hard 
and constant labour— mental and bodily—under the most burn- 
ing sun that England has experienced during the present gene- 
ration. But we doubt the value of these last and least important 
tests, because the manner in which they were arrived at was 
necessarily roundabout, and subject to influences arising from 
the state of the ground, and beyond the control of the experi- 
menters. It was so because, in the first plice, it depended on 
| the implement drawn by each windlass—which of course was the 
same in all cases—giving a uniform strain for all trials, 
which, in the state of the ground, it could not be sure to do. 
In the next place, the direct result was not obtained from this 
test of force, but from a deduction made from it of the sum of 
the net force required on the previous day to draw that particular 
implement directly, and of the spring balance indication of the 
retarding force of the slack rope in each of these drum trials. 
We therefore dv not count much on the results that may be 
obtained from the complicated calculations necessary in this par- 
| ticular test. 











which is simply formed of two T-irons, and pivotted on a ball 
and socket joint capable of turning in any desired directiun, 
The steering chains are taken reversely on to a horizontal shaft 
under the boiler, which is worked by a worm and pinion, which 
can be managed from the footplate, and so convenient are all the 
arrangements that the whole is under the control of one very 
good little boy, who did excellent service with the engine both in 
the trial field and the show-yard, 

Besides the traction crane which we illustrate, Messrs. Aveling 
and Porter also exhibit a fine 10-horse ploughing engine, as one of a 
pair, with single drums for working on Fowler's direct two-engine 
system. This machine, besides being in the maker's best style, 
has the gear for driving the drum much simplified, the vertical 
shaft being worked directly by mitre gear off the crank shaft in- 
stead of being driven through a counter shaft, as in Fowler’s pre- 
sentengines. Respecting these latter we may observe that the great 
Leeds firm exhibit the two finest traction ploughing engines that 
have ever been constructed. They are nominal 20-horse engines, 
weigh about 14 tons each, have two speeds for driving the wind- 
ing drum, and are altogether the finest specimens of their class 
ever built. Turning now to another of our engravings, Mr. 
Thomas Wilkins’ engines, we have a specimen of quite a different 
| class of work, in which the main object kept in view is economy, 
or atall events cheapness. The arrangement of the engine will 
be seen ata glance. The Ci bedplate is bolted on to a pair of T 
iron horizontal stays connecting the bviler with the fore axle, 
which is raounted on a large spherical joint to allow for inequa- 
lities on the road, as is done in the case of some French portable 
engires. The engine is 4-horse power, and sells for £80. The 
boiler is 5ft. 6in. by Sit. fire-box 2ft. 6in. by 3ft. high, and has 
eight 24in. tubes from its roof to top of boiler ; the wheels are4ft. 
and 2ft. 9in. diameter, and fly-wheel 3it. Gin. ; the cylinder is 
6}in., streke 10in., pressure carried 4*!b, total weight of engine 
about 45 ewt. The crank shaft bearings are solid block brass 
bushed. Simplicity is certainly carried to the fullest extent in 
this engine, and its low price will recommend it to many. 





























| the most important and conclusively favourable of steam plough 
| trials that ever have taken place, and unwillingly passing over 
in silence the harrow and roller experiments, which showed how 
completely amenable to the power of steam these implements 
| also are, we must now leave the already deserted trial fields and 
| adjourn to the scarcely opened implement yard. 
Tae Impcement Yarp.—Triat Farm. 
The implement yard in this year’s show has in all conscience 
space enough to extend itself, and what is more to the purpose, 
| plenty to fill it. The entries are said to double in number those 
| of any previous exhibition, and certainly the display is one of 
| which we may naturally feel proud, as showing the immense 
| amount of mind and constructive talent which is now devoted to 
what may be considered as a secondary industry, as compared 
| with some of the more notable special manufactures of England. 
We will begin by describing the engravings of some of the 
exhibits possessing more or less novelty, which we give in this 
number. 

Mr. Marsden’s (Blake’s) stone breaker, or rather crusher, as 
illustrated, page 42, is a modification of that already in use and 
so well-known, and consists in an arrangement for crushing small 
previously broken stone or gravel into dust or sand. As will be 
seen frum the engraving, the eccentric shaft is placed lower in 
proportion to the rest of the machine than in the case of the 
large breaker; one “toggle” or knuckle joint plate only is used, 
and this works exactly in line with the lower extremity of the 
moving face, from which it follows that the motion there is 
purely a grind without vertical movement st that point, which 


also has its surface corrugated with two or three long ridges, and | 
thus tends to pulveriseany substance passing throughit. Thestones | 


introduced should, as we have said, have been previouly broken, 
and should not exceed a walnut or egg size, in which case they 
are gradually reduced as they descend between the faces, and can 
be discharged in a fine sand if required. The machine, as will 
be seen, is merely a smaller size and a slight modification of that 


which has proved so useful, but as such it has its special sphere | 


of work, will grind many an ore, and provide building sand in 
many a locality where that indispensable commodity is not found. 


| Turning now to our engraving of Aveling and Porter's traction- 


engine and portablecrane combined, whicli weiliustrate at page 43 
our readers will at once recognise in ‘ Little Tom,” as the engine 
in question is facetiously designated, a machine that of itself sug- 
gests many useful applications, and is not at all devoid of novelty in 
its details as well as in the combination of a steam crane with a 
lucomotive engine for commor roads. The crank shaft drives 
directly a counter shaft immediately behind it, which is at the 
| same time the shaft of the winch barrel. From this counter 
shaft a pitch chain drives the main axle, or rather one of a pair 
of bevel wheels of a “ jack-in-a-box” motion on that axle, which 
gear, though strong, is worked into a very small spice between 
the fire-box and the off-driving wheel. The bevel next the fire- 
box is keyed fast on the axle, and that outside next the 
off-wheel is in one with the wheel; the motion of both 
wheels is therefore under ordinary circumstances’ equal, 
but when unequal resistance takes place a certain play is 
allowed (as in all cases where this gear is used) between the 
driving wheels. It would, however, be inexpedient to leave the 
engine always at the mercy of this compensating arrangement, 
and therefore the near wheel is releasable, as in all Aveling’s 
engines, from the axle, by withdrawing a pin in the box, and 
the off-wheel can be clamped on to the axle—supposing such a 
course necessary to get out of a hole—by placing a clutch on the 


of the wheel. The winch barrel moves free on the counter shaft 
till thrown into gear at the same time that the locomotive 
motion is thrown out, when only the crane is required. The 





outside of the wheel over the grade pin, and catching the spokes | 


Results of Saturday's Time Tests for Steam Ploughs, dc. 
Time oceu | Time in | | Weight | 
| cecu- 7 | - 
pied in cm-| getting to | Time work- an. moved per zr a Observations. 
ing to field. work. | - * | yard super. oe 
Fow'er with 8-horse traction engine min. | h. min. | h. min. a. p. stone. 
and clip drum, and five-tine diagonal | | 
Culiivator 12 oe os oe e6 os | 53 } 30 1 50 i | 33 | 6 
Fowier. with two-drum engine moving | | | | | Capital performance. 
anchor and six-tine cultivator ..  .. ik | 21 a; t Bits | 26 6 
Aveling, with 10-horre engine driving } | | | 
Fowler’s winding drum, tackle, and | | | Anchors gave much trouble 
five-tine cultivator .. «6. se os 6 | 40 2 4 | | 40 34 | 8 by slipping. 
Tasker, with Clayton’s 10-horse trac- } j 
tion, driving Tasker’s drum and } | 
Smith’s culiivator.. .. .. ws «- 7 | 39 3 31 | 2 10 224 10 
Howard, with Clayton’s portable, and | H | Cultivater worked with 
his own tacke and cultivator .. .. 7 1 2 2 4M 2 30 | 29 8 great eaze. 
Hayes, with his own portable and Anchors would not hold, 
tackle and Smith's cultivator .. .. 9 ; 2 9 | | 13 | 9 and very little work done 
! ' 
JUDGES —Steem Cultivators : J. F Bramwell, E A. Cowper, John Coleman, John Rooke, ard Jotbn Hemsley, Vloughs: T. P. Dods, G. M. Hipweil 
and J, Wheatley. Cultivators: T. Chambers, jun., F. Sherborn, and W. Roberts, Tile Machines: H. B. Caldwell, J. Thompson, and Edward Wortley. 
Abandoning from sheer want of space further notice of these Prizes FOR Steam CULTIVATION. 


The best application of steam power for the cultivation of the 
soll, first prize £100, to Fowler and Son, Leeds, for their £482 
pair of single winding drum and traction engine, and can be 
used as a double drum traction engine. This comprises two 
10-horse power winding steam ploughing engines, with tank, 
steerage, reversing gear, and all necessary parts. May be used 
for traction purposes as well as steam ploughing; also 800 yards 
best steel rope and tree porters. The second prize of £50 was 
divided between two of Messrs. Fowler and Sons’ (Leeds) imple- 
ments—£25—for their 2484 10-horse power single set of hauling 
apparatus, which comprises, with the above, a ten-horse power 
double drum steam ploughing engine. The tackle is arranged 
so as to work directly opposite the implement, or stationary in 
the corner of the field. Also 8200 yards of rope and 20 rope 
porters, and one six-disc patent anchor; also £25 to their 2485 
8-horse power steam ploughing engine, with windlass attached 
and all necessary appendages for steam cultivation, with 800 
yards of rope, 20 rope porters, and patent five-dise anchor. 

The best application of steam power adaptei for occupations 
of a moderate size, first prize of £50 to Messrs. J. and F. Howard, 
Bedford, for their 4194 set of patent steam cultivating apparatus. 
This has a separate windlass, rope, &c. This engine and wind- 
lass are stationed at one corner or outside of the field. 

Second prize is withheld. 

ImMPLEMENTS.—The sum of £100 for the class of implements 
for steam cultivation, including ploughs for steam, ploughs for 
steam power, cultivators, harrows, windlass, anchors, ropes, 
| porters, &c., was divided as follows :—£12 to Messrs. Fowler and 
Co., Leeds, for their 2491 four-furrow balance plough, fitted 
with steel knives, and which can be used for three distinct ope- 
rations, viz., ploughing, digging, and cultivating. £12 to Messrs. 
Fowler and Co., ls, for their 2498 seven-tine balance 
cultivator, which is intended for general purposes, and 
| is constructed very strung. £12 to Messrs. J. F. Howard, 
Bradford, for their 1194 five-tine cultivator, consisting 
of ordinary portable engine of !0-horse power, with sepa- 
rate windlass, ropes, &. The engine and windlass are 
stationed at one corner of or outside of the field. Every variety 
of soil and fields of any shape can be worked with this apparatus. 
£15 to Messrs. Fowler and Co., Leeds, for their 2496 land cul- 
tivator. This is constructed in three pieces, and can be used 
from 12ft. in width to 5ft. The middle partition is strong for 
heavy work, and the other portions are entirely used when doing 
such work. £8 to Messrs. Fowler and Co., Leeds, for their 2500 
set of harrows, suitable for very heavy work, and which will do 
the work of cultivators where the land has been steam cultivated 
the autumn before. Under the steerage frame may be placed 
rollers and a varnisher. £7 to Messrs. J. F. Howard, Bradford, 
for their 1203 set of patent steam harrows, on the zigzag prin- 
ciple, but fitted with steerage. £10 to Messrs. Fowler and Sons, 
| Leeds, for part of their 2485, 7. ¢., dise-travelling anchor. £% to 
| Messrs. Fowler and Sons, Leeds, for part of their 2484 double- 
| drum windlass engine. £4 to Messrs. Fowler and Sons, Leeds, 
| for part of theif 2485 clip-drum windlass on engine. £5 to J. 
| and ¥, Howard, for part of their 1194 double-drum windlass on 
| frame. 
| Hicuty CommMenpED.—Messrs. Fowler and Co., Leeds, 
| three furrow, furrow balance trench plough for deep work. 
1 
' 








2405, 
J. F. 
Howard, Bedford, 1199, two-furrow plough for deep work. 

Sttver Mepat.—Ransomes and Sims, Ipswich, 4361, turn- 
wrest or one-way plough, with skim coulter, steel breasts, on 
| two wheels. This is workable on half sides suitable for working 
on level land without leaving any open furrows. The judges 

| awarded the following prizes yesterday:—Messrs. J. and F. 
Howard, Bedford, £9, for a general purpose wheel plough. [his 
plough, which is calculatedgfor deep work, gained the first prize 


yators once entered seemed to split and tear up, rather than cut | hoisting chain passes under the boiler and up over the gib, ' at the Warwick and Newcastle meeting of the R.A.S.E, Messrs 
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Ranso d Sims, Ipswich, £5, also for the general purpose 
och, Messrs. J. and F. Howard, £6, for a light land wheel 
rough, which combines the advantages at a high-cutting ” 
Joughs with those of the rectangular “low-cutting” ones. 
a Ransomes and Sims, £4, a light land wheel 
lough, to which was awarded the first and only prize 
m the last trials at Newcastle in 1864. Messrs. Ran- 
and Sims, £6, a deepland wheel plough. This 


8 . . 
implement is for ploughing from Qin, to 12in. deep, and 
was successfully exhibited at Newcastle. Messrs. J. and F. 


Howard, £8, a general purpose swing plough. Messrs. Ransomes 
and Sims, £4, a general purpose swing plough. Messrs, J. and 
F. Howard, £6, light land swing plough. Messrs. Ransomes and 
Sims, £5, ditto. Messrs. J. and F, Howard, £6, a subsoil plough, 
a strong and effective implement for breaking up the hard close 
earth below the furrow. Messrs. Ransomes and Sims, £4, an 
iron ridging or subsoil plough, which can be used for subsoiling, 
or as a horse-hoe, for cleaning between rows of plants sown on 
the ridge or flat. Messrs. Ransomes and Sims, £6, a paring 
plough, constructed to pare any thickness from lin. to 3in., and 
16in. to 18in. wide, leaving the soil in a condition favourable for 
the action of the sun and air. Messrs. J. and F. Howard, £4, 
paring plough, intended for general purposes, and deeper work, 
to which was awarded the first prize at the Warwick and New- 
castle meetings. The following exhibitors were highly com- 
mended :—Messrs. Hornsby and Sons, Grantham, a general purpose 
whee! plough, a light land wheel plough, and a digging plough. 
Mesars. J. Cooke and Co., Lincoln, a deep land wheel plough 
Messrs. Ball and Son, Rothwell, Kettering, a paring plough. 
Messrs. J. and I’. Howard, a digging plough. Messrs, Ransomes 
and Sims, ditto. The judges commended the following :— 
Messrs. Cooke and Co., Lincoln, a general purpose swing plough. 
Messrs. Hornsby and Co., a general purpose swing or light land 
swing plough, and a deep wheel plough. The prizes in the cul- 
tivating, clud-crushing, and harrowing classes were awarded as 
follows :—Mr. E. H. Bentall, Maldon, £13, a cultivator. Mr. C. 
Clay, Wakefield, £7, a cultivator. The Beverley lronworks 
Company, £11, for a clod crusher and £4 for roller. Messrs. 
Aimes, Barford, and Co., Peterborough, £9 for do., and £6 for 
roller. Messrs. J. and F. Howard, £13, harrows. Messrs. Ran- 
somes and Sims, £7, ditto. The exhibitors who were highly com- 
mended were :— Messrs. Hunt and Pickering, Leicester, a culti- 
vator. Messrs. W. Crosskill and Son, Beverley, a clod crusher. 
Messrs. Aimes, Barford, and Co., a roller. Messrs. Ashby and 
Jeffery, Stamford, rotary harrows. Mr. W. F. Johnson, Leicester, 
drag harrows. Mr. Denton, Wolverhampton, chain ditto, with 

iage. Messrs. Holmes and Son, Norwich, rotary harrow. 
The firms commended were :—Messrs, E. Cambridge and Co., 
Bristol, a clod crusher, and chain harrow. Mr. W. Lewis, 
Shrewsbury, a roller. Messrs. Holmes and Son, Norwich, ditto. 


Prizes DecLaRED YESTERDAY. 


Brick-making machine, John Whitehead, Preston. 

Tile machine, same maker. 

Brick-making machine, J. D. Pinfold, Rugby. 

Silver Medal— Drawing tools.—Hunt and Pickering. 

Ten silver medals for agricultural articles, and essential im- 
provements therein.—J. Skelton, turnwrist or one-way plough. 

James Lee Norton, tube well pump. 

Amies, Barford, and Co., Peterborough, press wheel roller for 
steam power. 

Same makers—Similar horse roller. 

Marsden’s improved stone breaker (Blake’s principle.)— 

Archimedian screw ventilator, by John Howarth, exhibited by 
Mr. Norton. 

Golay’s diamond millstone dressing machine, made by A. 
Mather and Sun, Edinburgh. 

Patent iron wheels and patent axle boxes to carry 30 ewt., by 
Beverley Iron and Wagon Company, Limited. 

J. U. Gillyatt’s combined two-row liquid manure and drop 
drill for turnip and vther seeds, exhibited by Messrs. Clayton 
and Shuttleworth. 

Pair of plough wheels, by Robert Boby, of Bury St. Edmunds. 

The Viceroy of Egypt’s splendid prize vase and c ups, silver 
gilt, value £150, fur the best implement for the cultivation of 
the soil by steam power, combining strength with simplicity of 
construction, fur use in foreign countries, where skilled labour 
for repairs is difficult to obtain, was awarded this evening 
(July 16th) to Fowler, without waiting for the autumn trial. 

Yesterday, the trials of the machines for making bricks, drain- 
ing pipes, and tiles, took place in the implement ground, the 
ju .es being Mr. H. B. Caldwell, of Monkton Farleigh, Bradford 
Avon, Wilts; Mr. J. Thompson, of Badminton, Wilts; and 
Mr. Edmund Wortley, of Ridlington, Rutland. There were three 
exhibitors, namely, Messrs. Page and Co., of the Victoria Iron- 
works, Bedford; Mr. J. D. Piutold, the “ Warwickshire Works,” 
Rugby; and Mr. J. Whitehead, of Preston, Lancashire, 


The first trial took place with the machines of Messrs. Page 
and Mr. Whitehead, aud they were severally tested with regard 
to “screening” the clay, to be used for brick and pipe-making 
purposes; or cleansing it of stones, unsoaked lumps, or other 
foreign matter, by means of forcing the clay through an upright 
grating with horizontal bars fixed at the end of the machine so 
that the clay leaves it in a condition ready for immediate use. 

A dynamometer of Messrs. Easton and Amos was used, turned 
by manual power, and the process was watched witlt some degree 
of interest. When using the machine for “screening,” the 
receiving table for making brick or pipe is unscrewed and put 
aside, and the two iron arms, which hang in front of the 
machine, are fixed in a horizontal position. The die plate is then 
taken off the part of the machine box and the screen plate is put 
in its place in front. The workman opens the lid of the box 
and puts in the impure clay, and the lid is closed and fastened by 
three wedge cramps. The machine is then put in movement, 
and the clay is forced through the bars of the screen in the 
manner described, the refuse being left in the bed of clay between 
the piston and the screen plate. The workman next withdraws 
the latch, and allows the screen to fall upon the horizontal bars, 
and then he cyts off the bed of clay which adheres to the screen 
and which contains all the stones and other objectionable matter. 
The screen is then returned to its place, and the operation is 
resumed as before, 

The single bux tile machine, by Mr. Whitehead, is calculated 
to do an astonishing amount of work. Some time elapsed before 
it was got into workiug operation yesterday, and there was a 
didiculty experienced in consequence of the clay not being in a 
moist and proper cundition for working. [The quantity of clay 
weighed for the trial was 6 cwt., and the amount screened in 
ten minutes and forty-two seconds was 3cwt. 3 qr.101lb. The 
dynamometer made 344 revolutions, and the power required to 
drive it was 599 100.] 

The second trial was with respect to the manufacture of pipes, 
but owing to the bad character of the clay, which was provided 
by the Society, the result was unsatisfactory. The quantity of 
clay weighed was 3 cwt. 3 qr. 19lb.; the revolutions on the 
dynamometer 115, and the power used 18180; the time during 





oe machine was worked being four minutes and forty-six 
seconds, 

The machine exhibited by Mr. Page was then put on its trial, 
but unfortunately a mishap occurred during the of 
screening, and it broke down, although it was generally admitted 
to be of a really firs:-class character. 

The judges then proceeded to test the machine of Mr. Pinfold 
for making bricks by steam. The clay used ap to be well 
fitted tor the purpose, and was stated to have been brought 
from Tamworth. 

In the first trial the dynamometer made 447 revolutions, the 
power being 13°3. The time was two minutes and twenty 
seconds, and the number of bricks manufactured was fifty-four. 
They were of an unusually large size, being nine and a-half by 
four and three-quarter, aud 3fin. In this machine a pair of 
rollers are fitted into a lubricated compressing chamber, and 
from thence the clay passes through a patent lubricated die of a 
peculiar construction. One of the rollers is raised by intercept- 
ing the clay, and the cutting table is put into an oven. Then 
the “cut” is made, that is so much of the horizontal bar of clay 
which is faced out is dissevered to the size of the brick, and the 
cutter resumes its original position, ready for the clay as it 
travels out. In the second trial for making pipes the power of 
the dynamometer was found to be 177; the revolutions were 
3U2, and the time two minutes and seven seconds, 

The double-action machine exhibited by Mr. Whitehead, with 
apparatus for driving with steam, horse, or other power, and a 
pug-mill was left till the afternoon, and the judges attended at 
Stand 239 for the purpose; but here again an unfortunate delay 
occurred, owing to the workmen not being able to get the engine 
and the dynamometer in gear, and the patience of the judges was 
sorely tried. At half past four o'clock the trial had not com- 
menced, and the judges left the stand to inspect a number of 
miscellaneous implements in accordance with the arrang ts 


bit of clay or marl at the bottom, this style of cultivation may 
be serviceable, and when planting trees or shrubs is to be done 
it may be good; but for growing corn or roots on heavy lands, 
this turning up the dead soil to the depth of a foot, and burying 
the surface, in which isa collection of inexhaustible manure 
and decaying roots, is to fly in the face of all practical expe- 
rience. ‘Ihe probability is the spot of the field in which this 
took place will be injured for many years to come, unless great 
care be taken in turning the “dead” soil back to its original 
position befure much wet falls. The manufacturers who com- 
peted were :—Messrs, J. Covke aud Co., Lincoin; E. Page and 
Co., Bedford; R. Hornsby aud Son, Grantham; James and 
Frederick Howard, Bedturd; W. Ball and Son, Rothwell; and 
Ransomes and Sims, pswich. The work done by Messrs. Ran- 
somes and Sims’ plough was straight and cleanly cut; that by 
Messrs. Howard's plough was extraordinary fur soundness and 
accuracy to the eye; while that done by Messrs. Couke's plough 
was well-turned and good. These ploughs, however, are only 
for exceptional work, and the expenditure of horse-power re- 
quired must either resolve itself into a fancy outlay, or if any 
profit on their use be required, they must he used for market- 
gardening purposes, when the surface is so full of town manure 
that fresh soil uppermost will be beneficial. ‘ 

There were some other classes in which ploughs were tried, but 
as the whole work was done under the cunditions described, and 
the implements were made by the well-known makers we have 
mentioned, we leave any further expression of opinion in this 
place to the judges, as they may record them in the prize list, or 
at some future and uncertain period in the pages of the Society's 
Journal. 


CULTIVATORS AND BROADSHARES. 
Next in order of importance to ploughs follows this class of 
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of the previous day. 

The length of this machine is about 70in., and the width 30in.; 
the pulleys project 10in., making the total width occupied 40in. 
The pulleys make about thirty revo.utions per minute. The 
power of production is said to be equal to more than 30,000 pipes, 
or 8000 bricks per diem. 

We must unwillingly defer our notice of the other very nume- 
rous and interesting subjects contained in the show-yard of this 
the largest and finest contribution of almos:. all classes of small 
machinery that has ever taken place. The number of articles 
amounts to no less than 6369, shown at 337 stands, but all our 
available space is taken up by the account of the trials, and some 
subjects which we have engraved, aud our notices of the untested 
machinery must therefore stand over to next week. 





Having been unable to attend personally to the horse plough 
and implement trials—-which were carried on simultaneously 
with the steam working, which is more strictly in the engineer- 
ing department—we append the following notice of the horse 
work, extracted from the Leicester Jow of yesterday :— 


Horse PLovans. 

The trials of the horse ploughs begun in a twelve-acre field 
which had been stirred early in the spring, and harrowed and 
rolled down occasionally afterwards to produce a fair consistency, 
that a shining surface and the angle which each plough would 
turn the furrows might be distinctly shown. As far as these 
points go, however, preliminary preparations were as good as 
thrown away, for the small quantity of rain and extraordinary 
power of the sun since the end of May had so baked the soil 
that it brore up in lumps and powder; consequently, there was 
nothing to judge from excepting the soundness of the cut and 
the evenness and uniformity of, not the furrow slice, for there 
was no slice, but of the grooved mixture of clods and moulds. 
The first class was for general purpose ploughs, in which there 
was the following dozen competitors:—Mr. W. Lewis, Messrs. 
Page and Co., Mr. T. Hitherley, Messrs. Vickers, Snowden, and 
Morris, Mr. Robert Boby, Messrs. Howard, Messrs. Povle and 
Son, Messrs, Cooke and Co., Messrs. Ransomes and Sims, Mr. 
Beadesmore, Messrs. Hunt and Pickering, and Messrs. Hornsby. 
Among these Messrs. Howard (of Bedford), Messrs. Ransomes 
and Sims (Ipswich), and Messrs. Hornsby (Grantham), did 
some excellent work. Mr. Cooke, of Lincoln, and Messrs. 
Ball and Son, of Rothwell, did some sound and good 
ploughing. Mr. Lewis also was so far successful te earn 
a place among the chosen six selected for a second trial. 
The conditions under which the first trials were made, too, were 
simple enough to give, butdifficult tocarry out. The depth of six in. 
had to be ere | the end of the third furrow or bout, when 
seven anda-halfin.had to be reached by theend of three more ’bouts, 
nine in. being the depth at which the finishing furrow was to be 
turned. Twenty-one feet was the width of the space given to 
each plough. What part of practical farming this variation of 
depth would suit we are at a loss to know ; for if there be any- 
thing which itis more desirable to avoid, whether for a cropor in fal- 
lowing land, itis that of beginning to plough at onedepth and leaving 
off with a furrow some inches deeper, oras deep again. But we must 
pass on. The final trials of these general purpose ploughs took place 
at ten o’clock on Monday morning, in an adjoining field of similarly 
prepared land, the previous crop having been beans. The work 
was done in one of the uprer corners, and the soil was 80 
baked that large cracks, into which one’s hand could easily be 
placed, were running in al. directions. To say that this 
was a trial of ploughs would be absurd. It, however, certainly 
was a test to show how any instrument with a coulter and a share 
to cut the soil would stick tu its work. For this and the surface 
removed was some indication, and the level and straight work of 
all the ploughs, and particularly the evenness of the work done by 
the implements of the three leading firms from Bedfurd, Ipswich, 
and Grantham, left in this respect nothing to bedesired. And asthe 
work these ploughs will do is well known it is neither a simple nor 
a pleasant duty to have to put the stamp of the Royal Agricultural 
Society on this or that plough, that this royal approval may have 
its due influence till the turn for ploughs to appear before the 
Society again comes, at the end of four or five or six years. For 
our part we would not venture to pronounce any opinion on the 
comparative merits of the work done, and it would be invidious 
for us to declare in favour of any particular plough, therefore we 
simply refer the reader to the names of the makers who may be 
fortunate enough to appear in the prize list. oa 

On Friday the trial of swing general purpose ploughs com 
menced at nine o'clock, and the following were the competitors. 
—Messrs. J. Cooke and Co., Lincoln; Vickers, Snowden and Co.,# 
Doncaster; R. Bol y, Bury St. Edmunds; R. Hornsby and Son, 
Grantham; J. and F. Howard, Bedford; W. Balland Son, Roth- 
well; and Ransomes and Sims, Ipswich. The Messrs. Howard did 
some level and sound work. Mr.“Cooke’s was level and good; 
indeed, the whole, with one exception, in this class was so well 
done that it is scarcely fair to mention other names, unless we 
give the whole their due praise. 

The deep land wheel ploughs did some extraordinary work, 


imp The trial of these took place in a field hanging 
from the Knighton-road towards the railway arches, The baked 
state of the field made the test a severe one. The competitors 
were Messrs. Coleman, Clay, Huntand Pickering, Bentall, Under- 
hill, and Millard. After the first round four articles had come 
to grief; or, in the la of the Stock Exchange, they were 
so crippled as to be lame ducks. The race then lay between Mr. 
Bentall’s broadshare and Mr. Clay's lever cultivator, Under the 
conditions as regards stubbornness of the soil, nothing could 
touch Bentall’s broadshare. The power of this implement 
is intelligible enough, for it is fitted, in a case of 
this kind, with a narrow sharp point, while nearly the 
whole of the cutting is done at the hind parts of the 
arms and shoes (so to term them), of the implement. 
If the principle of this machine were applied to such implements 
as Mr. Smith's Woolston. cultivators, the tossing of the steers- 
man would not be so violent, and the work would therefore, it 
is clear, bz more regularly and evenly done. _In this field Com- 
stock’s rotary spade was started on a trial, and as its principle of 
action is the same as a wood-planing machine if it would go, ita 
disin tion of the soil would be more perfect than any other 
method, for the soil behind would be lett in a finer state than 
the dust from a planing and rabbiting machine. But as it will 
not go through soil unless it be first broken up and sifved te . 
take out the stones, why there is an end of the article. The 
only wonder is that any one can be found who could possibly 
become so infatuated as to spend time and money in producing 
such an instrument. 


CLopcRUSHERS AND Ro..Ers. 


On Friday the trial of the first class of these machines came 
off in the field adjoining the Knighton-road, on that part of the 
land which had been previously heaved and washed up into a 
layer of clods, of the size of Dutch, Wilts, and double-Gloucester 
cheese. A finer opportunity could not have been offered for 
testing the merits and demerits of these implements. The lower 
corner of the field had been under water some time during the 
spring, and it was consequently very bad ; further on the suil 
was more friable, and there was a mixture of finer moulds and 
more tender clods. It was = ae the real test was execu 
for here the ju v roperly had their stak bers placed 
against por a of Lat The competiturs were Cambridge, of 
Bristol ; Woods and Cocks, of Stowmarket; Amos and Barfurd, of 
Peterbrough; Hunt and Pickering, of Leicester; the Reading iron- 
works Company, the Beverley Iron and Wagon Company, Croskill 
and Son, Ashby and Jeffery, of stamford; Lewis of Shrewsbury ; Cole- 
man and Morton, of Chelmsford; Boby, of Bury St. Edmunds; 
J. Coultas, of Grantham; J. James, of Cheltenham, and other 
makers, were in competition. Un such a surface as this the 
lighter and smoother-faced implements rode over the clods, and 
made about as much impression as they would have done had 
the irregular obstructions been bricks and mortar instead 
of baked arable soil. On Monday there was a selection of 
three implements for the final trial, and distribution of prizes. 
These were the serrated self-cleaning clud-crusher of the 
Beverley Company, the clod-crusher of Croskill and Sons, Cam- 
bridge’s notched-wheel and press-wheel roller, and Amies’ and 
Barford’s Cambridge roller, with scrapers and solid wrought iron 
steerage frame, instead of shafts. It is, of course, a foregone 
conclusion that the former article of the Beverley Company 
would hold its own against all comers, ami this opinion 
was affirmed by the judges, for they awarded it the first 
honour. The next was an extraordinary roller, made by Messrs. 
Aimes and Barfurd, of Peterborough. The work done by this 
implement was certainly greatly effective, and nothing but the 
regular serrations in the Beverley Company's implements could 
have made sufficient difference tor the judges to have put the 
Peterborough roller in the secoud place. Messrs. Crossfield and 
Sons were awarded the third prize. In this class there was an 
implement which may be termed a cross or hybrid, as its 
crossing parts are cemposed of alternate rings of Cambridge's 
serrated crusher, and the thin edge cutting rings of his combined 
clod-crusher and press-wheel roller. This implement pleased 
many spectators, but in such work it is a bit of a flat catcher, 
for while it breaks some of the clods with its notched rings it 
smooths more down to a level surface with its more regular 
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¥ trial of rollers is, of course, a very simple affair. The 
points are simply weight, circumference, and facilities for turn- 
ing without driving up the soil, and price according to size, 
weight, and durability. Both the heavy and light rollers were 
tried on Saturday, when the competitors were the following 
manufacturers :—The Beverley Company, Hunt and Pickering, 
Croskill and Sons, Lewis, Boby, Page, Holmes, Amies and 
Barford, and Wooes and Cocksedge. The first prize has been 
awarded to Amies and Barford, the second prize to the Beverley 
Company, and a high commendation also was given to Amies 
and Barford. 





NAVAL APPOINTMENTS. ~— William George Esq., has 


Wratten, 
been promoted to the rank of acting i tor of hinery vfloat 








and if the performance be looked at from a general agricultural 
point of view, this is all we can say of it. On peaty soil with a 


in her Majesty’s fleet; and William N. “Covey, chief engineer, to 
the Asia, for service in the Marlborough. 











THE ENGINEER. 














Ir was stated during the debate on the Navy Estimates, on 
Monday night, that, with the exception of England, no country 
was adding to her navy by the construction of turret ships. 
How far this statement is compatible with facts, the following 
description of the new Imperial Monitors will show :— | 

The society of the Forges et Chantiers of the Mediterranean have | 
built for the French Government three monitors, after the type | 
represented in the accompanying engraving ; two of these vessels 
are now at Bordeaux, fully armed, and equip and ready for 
sea in all respects; the third is not in such an advanced state. 

These monitors are built of iron, armour-plated, have twin 
screws, and two revolving turrets. Their length at the upper line 
of flotation is nearly 198ft., their greatest width nearly 47ft., 
depth, 144ft.; average draught of water, when fully laden, rather 
over 10ft.; and thickness of armour-plates, 4#in. 

They are fitted with two engines each, of 150-horse power, 
working, of course, either in connection or separately. e two 
turrets are armour-plated, the forward t ing arranged to 
receive two 300-pounder Armstrong guns, and the other two 
140-pounders Armstrongs. In addition to these the monitors carry 
a bow chaser, but of what kind is not stated. The masts are of 
iron, and on the tripod system of Capt. Coles. The reports upon 
the official trials state their speed to be on an average between 
ten and eleven knots, 











GOLD AND SILVER PuiaTe IN France.—The goldsmith’s trade 
is almost entirely concentrated in Paris, but there are some makers 
of church plate at Lyons. Fine silver is worth on an average 
220f. the kilogramme; the law allows the employment of two 
different standards of alloy for solid plate; but the first of these is 


almost exclusively employed. This is worth 212f. 62c., while the |' 
Silver and gold are |! 
applied by the electro-chemical process upon articles made either | 


second is only worth 180f, the kilogramme. 


of brass or of white metal (mazllechort), which is brass, with the 
addition of nickel. The prices of the metals which enter into the 
manufacture of these alloys are as follows :—Copper, 200f to 300f. 
the 100 kilogrammes; zinc, 75f. to 80f.; nickel, 12f. to 13f. The 
manufacture of plated ware is rapidly disappearing. The opera- 
tions which contribute gp accom of goldsmiths’ work are very 
numerous. The metallic alloys are melted in crucibles; they are 
afterwards cast in moulds of beaten earth or sand; when taken from 
the mould the articles pass into the hands of the chaser. The chaser’s 
work is, however, ically replaced in the case of stamped 
work by presses and steel dies. By means of these processes are 
produced table or ts, certain objects of art, and various pieces 
of goldsmiths’ work, which are also made by means of the lathe, 
the hammer, and stamping. Mounting consists in uniting the 
various parts of a work together; this is done by means of solder- 
ing, and also of screws and nuts. Spoons and forks are made by 
means of rollers, on which the forms of the article are engraved. 
The other processes are hand-engraving and biting in with acid, 
enamelling, engine-turning and polishing, with special lathes; 
and, lastly, finishing, which includes rouge polishing and burnish- 
ing with steel, agate, and other tools. Goldsmiths’ work is done 
almost exclusively either in large shops or at the houses of master 
workmen, employing a certain number of assistants and appren- 
tices; very few work entirely alone. The proportion of men to 
women employed in the business is four to one. The number of 
females engaged has, however, increased since the introduction of 
electro-plated work, the polishing of which is entirely performed 
by them. The average rate of wages in Paris is 5f. a day for men, 
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and 2f. 40c, for women. The manufacturers generally sell their 
prcductions either to retail dealers or to merchants and agents. 


FORD'S SYSTEM OF SECURING WHEELS. 





<= 


, cation of the ring or collar d; this ring or collar d is formed of 
| such asize as, when subsequently heated to expand sufficiently to 


THE annexed engraving illustrates a system of securing railway | allow of its being .driven over the end of the axle and into the 


wheels, patented by Mr. J. Ford, Reading. Fig. 1 is a section of 
a railway carriage axle with a wheel secured thereon according to 


this invention; Fig. 2 is a section of the wheel, and Fig. 3 isa) 
ais the axle which is formed | 
with a shoulder a', against which the wheel 6 is forced, as usual, | 
the wheel 5 being fixed to the axis a by a key cin the ordinary | 


side view of the axle separately. 





manner; but in order to obtain greater security a ring or collar d 
is employed to prevent the wheel coming off its shaft or axle, or 
rr 4 from the shoulder a! by the accidental loosening or slipping 
of the key c, or otherwise. For this purpose a shallow groove a* 
is turned in the shaft or axle a, and a recess b'in the boss of the 
wheel 6, and the surface of the outer end of the key c, and the sur- 
face of that part of the key which is coincident with the shallow 
groove a’, is flush with such parts in order to permit‘of the appli- 


| ten am., to ten p.m., 29,302; on Wednesday, Th 


recess b' in the boss of the wheel b, where on cooling it shrinks 
| into the shallow groove a, and thereby securely holds the wheel } 
up to the shoulder a', and prevents any endway motion of the wheel 
on its shaft or axle, and at the same time prevents the possibility 
of the key c shifting from its position. In order to facilitate the 
application of the ring or collar d the shaft or axle a is turned at 
the part a’ to a slightly tapered form, as shown, 








Sout KENSINGTON MusEvM.—Visitors during the week ending 

1lth July, 1868:—On Monday, Tuesday, and Saturday, free, | 

lay, an 
Friday, admission 6d., from ten a.m. till six p.m., 3248; National 
Portrait Exhibition, by payment, 1935, total, 34,485; average of 
co! nding week in former years, 12,028; total from the opening 
of the museum, 7,530,038, 

Tue Rochambeau née Dunderberg must be a charming acquisition 
for the French. It will cost £400,000 (ten millions of francs), and 
it leaks like a sieve—as much as 100 tons of water in 24 hours. 
The cause of leakage is beyond reparation—‘“‘ rotten wood.” She 
carries a formidable armament, but the place she is likely to take 
it to is—the bottom. The Universal Yankee nation is highly 
pleased at the smart transaction.—Army and Navy Gazette. 

THE MiIpLanD RalLWay EXTENSIONS IN YORKSHIRE.—In a 








short space of time the Midland Company, which has hitherto 


| been as it were shut out from several important West Riding 


| towns, will be in a position to compete with almost any company 


| having running powers in Yorkshire. At the time the main line 
was cut such was the prejudice brought to bear against it by owners 


of property in and near the towns that some of the manufacturing 
places could not be entered. Amongst other towns were Wake- 


| field, Barnsley, and Rotherham. This state of things will however 


| soon disappear, and in their place will spring up a number of conve- 
nient branchlines. Wakefield, an important West Riding town, has 
up to the present time been only approachable by the Midland 
from Oakenshaw, a country station some three or four miles dis- 
tant from the town. The company will shortly conduct their 
| goods’ traffic from a large and commodious station which has been 
erected near to Westgate on to the main line by its Walton 
branch, which runs from the West Riding and Grimsby Railway 
| at the Sandal junction to the main line near to Oakenshaw. 
| Over this branch it is proposed to run six goods’ trains daily 
for the town of Wakefield. From the Oakenshaw junction the 
goods will be sent by the ordinary goods trains north and south 
over the main line. The Oakenshaw goods station will by this 
change be rendered useless whilst the cost of cartage from there to 
Wakefield will be saved. A similar objectionable state of things 
has been in existence with regard to the town of Barnsley. Ina 
few months however this will be removed and the town put in 
communication with the main line by a branch about three miles 
in length: when this is finished six or eight trains will be run 
from Barnsley daily toCudworth. Both the passengers and goods 
trains will then be run direct between Barnsley and Waketield. 
The company will also be able to run passenger trains direct 
between Barnsley and Wakefield, and for the South direct from 
the Wakefield station. At the Barnsley end the company are 
making preparations for connecting the branch with the Man- 
chester, Shettield, and Lincolnshire line, and in that way open up 
acommunication with Manchester, Liverpool, and other impor- 
tant towns, 
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NOTICE. 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Enatneer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examinaiion thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a pt to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tox Enat- 
neER ts actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves ess conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signa’ly fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 


their own opinion, 
3, Moorgate-street, London, 
5th March, 1868. 


At the request of the ie 2g td of THE ENGINEER news” 
paper we have examined the books kept in their office, and 
find that the bon& fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitteR, Batt, anp Co, 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXczEDs five thousand three hundred copies. 

Dated 28th May, 1868. QUILTER, ell anv Co. 








PUBLISHER’S NOTICE. 


With this number of THE ENGINEER is issued as a Supplement 
No. III. of our Portfolio of Working Drawings. Each number 
of THE ENGINEER as issued by the Publisher will contain the Sup- 
plement, and subscribers and others are requested to notify the fact 
at this office should they not receive it. 

















TO CORRESPONDENTS. 

*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 

below, and to state that the large circulation of TH& ENGINEER 











compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

M. M. B. (Glasgow).—A (etter lies at our office for this correspondent. 

W.H.T. You must use your own judgment. Formule will not make engineers. 

SUBSCKIPTIONS RECEIVED WITH THANKS.—R. Eaton, Canada; Koll Freres, 


Strasbourg. 

H. 8. L.—W. Graham's “ Brassfounder’s Manual,” Ocermann's “ Treatise on 
Founding.” 

T. B. (Newcastle).— There is nothing better than Juckes’ furnace for burning 
small coal without smoke. 

SUBSCHIBER. — Juckson 's engines and boilers are made by Messrs. Middleton. We 
shail illustrate one of the engines in a short time. 

A CONSTANT SUBSCKIBER.—At! any speed from twenty miles per hour up to 
sizty; ordinartly between thirty and forty miles. 

C. D.— We presume you refer to the Indian examinations, If so, we must refer 
you to our impression for July ard, where you will find, at p. 8, the best answer 


we can give you. 

M. V. K. (Pendarren House).—J/ you think proper to send'a sketch of your 
clutch we shall be happy to give you an opinion as to its merits, and to advise 
you further on the points you name. 

W. W. (Staplemead). - So far as we see the invention is original. Whether it will 
answer as perfectly as is desirable we cannot say, as there is no evidence derived 
Srom direct experiment. Do not patent till you have tried it. 

A YOUNG ENGINEER.— Your invention is so novel that we do not like to give an 
opinion further than to say that the thing would work —how far satisfactorily 
there is no analogical evidence to show, The question can only be solved by 
direc: experiment. 

W. W.— You are tooold by eight years to join the navy; indeed, you are too old 
Jor almost any post to be won by ip examinati You are in the 
same hard cose as hundreds of young men. Jf you have any friends abroad 
you should emigrate. 

J.B. (North Shields).—You had better look through the list of provisional speci- 
Sications and abstracts of specifications which are printed in our half yearly 
indexes. Look under both name and subject matter. Our index for the past 
half-year will be out very shortly. 

T. BR. H.— We have not formed a favourable opinion of your water gauge. It 
would work no doubt, but not well or with ceriatnty. The spindle carrying the 
hand must pass through a stufing-boxr, in which sooner or later, it would be 
sure to stick. The arrangement possesses no advantage over others already in 
use, and many disadvantages from uhich the ordinary glass gauge or float is 
perfectly free. 

C. B’—The thickness should be such that the iron is not exposed to more than seven 
or eight tons on the inch. Multiply the length under pressure by the 
breadth in inches, and by the pressure per square inch; divide this by twice the 
number of square inches of sectional area supplied by the thickness of one side of 
the tube multiplied by its length, and the quotient will be the strain per square 
inch, IPf this is not perfectly clear write again. 

B. O. W.—/t is impossible to answer your question other than in general terms off- 
hand. In England the common palm ot! bor is largely used, and appears to 
give as good results as any other, There are a multitude of patented axle-bores, 
not many of which are in use. In America the * Lightner” axle-box enjoys 
great favour. We do not know éf it be patented in this country. It requires to 
be supplied with oil but once a month, All complex arrangements are bad and 
unnecessary. 

W. B.-— Jf you can avail yourself of any natural formation of ground an ice- 
house constructed is certainly superior to one above ground. It is 
essential that the arrangements for carrying off any water from melting ice 
should be perfect. It is advisable to have several doors at intervals from one 
another, Each door should be as small as possible, and a truss of straw should 
be placed against each after closing. Of course the further underground you 
go the more perfect your ice-house will be. The ice should be packed in sawdust. 
No doubt a letter to the editor of the Field would elicit full information. 

INQUIRER.—The flue tubes used in boilers and exposed to a compressive strain 
are never truly cylindrical, therefore the principle of the arch does not properly 
come into play, Far from being stronger than the outer shell, the internal flue 
of a Cornish boiler ts much weaker, the weakness increasing with the diameter. 
As a practical rule you may assume that, diameters being equal, a flue of the 
same thickness as a shell will be just one-half as strong. Therefore, in the case 
of a 6ft. boiler with a 2ft. flue, this last and the shell are made of the same 
thickness. One will collapse with about the same pressure as will burst the other. 

W. C.— The duties of a draughtsman we cannot explain fully within a reasonable 
compass. He should be competent not only to make neat drawings and tracings, 
out to fill up the details of a design the general particulars of which are placed 
before him. He should, in a word, be more or less a competent engineer ; the 
more thoroughly educated the better. He should at least know the first four 
rules of arithmetic, the rule of three, fractions, and involution and evolution 
perfectly, He should know enough of algebra to be able, for example, to read 
“ Molesworth.’’ Practical Geometry he should have at his fingers ends. Binn’s 
* Treatise on Mechanical Drawing,” and Stanley “‘ On Drawing Instruments.” 








PHOTOGRAPHIC STEAM ENGINE RESISTERS, 
(To the Editor of The Engineer.) 
8tr,—By Mr. Farey’s desire we sent a letter last week to — Maw, Esq., 
euciosing @ tracing of one ot the photographic papers taken from our steam 
engine. Our clerk by mistake addressed it to your office, and we were 
astonished to find that you had published the same, although you might have 





seen that it was intended for the person whose name was in the letter, and we 
think that you should have returned the letter, or have asked for an ex- 
planation before putting it in print. B. DONKIN AND CO. 
Engi ’ Works, B dsey, London, 8.E., July 14th, 18 is. 

[The letter referred to by Messrs. Donkin was directed *‘ to the Editor of THE 
ENGINEER,” 163, Strand, and opened and used accordiagly. It was, perhaps, 
as Messrs. Donkin imply by the word “might,” just possible that we might have 
seen that the letier was intended for somebody else. As a matter of fact, how 
ever, we did not. We do not include — Mw, Esq., in the circle of our 
acquaintance, and we cannot be blamed for considering letters legibly directed 
to ourselves as our own property. We regret the mistake, however, which, had 
it been discovered in time, would have saved us some expense and incon- 
venience.—ED. E } 








WEIGHT OF GASES, 
(To the Editor of The Engineer.) 

SIR,—In reading “ A Guide to dcientific Knowiedge ” I came across a para- 
graph which said that “ 47) Ib. of carbonic acid weigh as much as 100 Ib. of 
atmospheric air.” Can you, through the medium of your valuable paper, and 
which { take in weekly. explain this for me, as I shall almost think that 7 1b. 
of lead is heavier than 7 Ib. of teathers ? JNO. H. BRInJes. 
(Mr. Brinjes has exercised a generous reticence in withholding the title of the 

“ Guide to Scientific Knowledge” The passage to which he refers is evidently a 

i . Substitute “ volumes” for “ pounds" and the sentence will hold 


good.—ED, E.] — 
CALCULATING MACHINES. 
(To the Editor of The Engineer.) 
Srek,—Can the readers of THE ENGINEER inform me where I can purchase 


J. J. Baranowski’s calculating machine for the payment of workmen's wages ? 
July 10th, 1868, Lex. 





FLYING MACHINES. 
(To the Editor of The Engineer.) 

Sm,—Will you kindly correct the following clerical errors which appeared in 
my paper ** On Flying Machines ” : — 

In the second column, line 43th from top, for ‘*‘ than now,” read “than 
man.” In the 50th line from top, for “ pinions,” read * wings,’ and for “ Yit. 
per second,” reat “9 ft. per second.” In the 135th line from top, insert 
“ weighing 20)01b.” In the third column, 45th line from top, for “ the air,” 
read ** theorie ;” and for “‘ Haaalan,” read “ Haenlein.” 
PAUL HAENLEIN,. 
Letters relating to the advertisements and publishing department of this paper are 

to be addressed to the publisher, M&. GEORGE LEOPOLD KICHE ; ali other 

letters and communications to be addressed to the Editor of THE ENGINEER, 

163. Strand, London, W.C. 
THE F-NGINEGER can be had, by order, from any newsagent in town or country, and 

at the various railway stations; or it can, if preferred, be supplied direct Jrom 

the office on the following terms (paid in advance) :— 
Half-yearly (including double number) 15s. 9d. 
fearly (including two double numbers) £1 \1s. 6d. 
If credit be taken, an extra charge of two shillings and sirpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 
Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, eightpence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanted by stamps in payment. 
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THE PROGRESS OF RECOVERY. 

NotwiTH3TaNDInG fears as to the harvest here, and 
the weather, which may delay any sudden outburst of 
enterprise, the harvests on the Continent proving s:tisfac- 
tory we are free from disaster on that side, and the like 
plethora of capital subsisting on the Continent as here, 
there must be an impulse from without as well as from 
within. We think we may say that firm ground has been 
reached. For a long time nothing in the shape of a pro- 
spectus or company ap; , and when at last a stray one 
was put forth the certain result was failure, and the return 
of the money to the subscribers, It may be considered as 
a providential circumstance that the remaining financial 


| companies, being crippled, have had to confine themselves 


to discount operations and the realisation of their damaged 
securities, so that they could not distract the public mind 
by their accustomed tricks of financing. Capital has been 
allowed to grow, and the respectable private firms have 
been free to act in the money market. The consequence 
has been the operations have been rather by way of loans 
than of shares, and that slowly and steadily a certain 
amount of business has been transacted. Many of the 
good undertakings whch had been crippled have been 
fortified by the introduction of new and strong share- 
holders, is is a fact which has not been observed, but 
it is one which has been for some time in p and 
which has greatly ameliorated the position of affairs. We 
have now got to the point when we can trace the begin- 
ning of new enterprise. The placing of the Kosloff-Tamboff 
line is the last fact, but there have been several favourable 
circumstances. The success of the Atlantic cable has given 
a vigour to telegraphy, and the placing of Siemens’ Russo- 
Prussian Telegraph Company, the Indo-European, has 
given courage to operators in that direction. Two months 
before the promoters were hopeless of obtaining capital in 
the English market. The ta and Alexandria new 
cable was a doubtful success, but still the company was 
dragged through, and this could not have been accom- 
plished shortly before. The Honduras Railway Loan owed 
its success chiefly to the care of Messrs, Bischotfsheim, and 
has been pl Nothing, too, has been hazarded, and 
the only outlay going on is for the surveys, and nothing 
will be done till the satisfactory completion of these now 
reported. The Messrs. Oppenheim have, in the meantime, 
quietly placed on the Continent a large mass of securities 
for the works said to be under Messrs. Brassey’s auspices 
in Roumania. Money has been got, too, for the northern 
Russian railways. 

A successful venture has been the revival of the Florence 
Land Company, and the placing of its £250,000 of deben- 
tures. It is clear enough that the debentures ised 
as such good things, holding security on a large amount of 
valuable property—safe of redemption in a limited number 
of years—bearing 6 per cent. interest, and entitled to share 
in profits of large prospective value, must have been just 
as good three or four months ago, and the names attached 
to the prospectus must have been just as much entitled to 
weight; and yet it is almost certain that three months 
before no one would have looked at the prospectus, not a 
farthing would have been got, and the undertaking would 
have received a disastrous check. 

The Kosloff Railway Stock was brought out on Monday 
morning, and by the afternoon the applications were of 
such a character that the agents, Messrs. Thompson, Bonar, 
and Co., and Mr. Gerstenberg, resolved on the bold mea- 
sure of giving notice that the list would be closed the next 
day at one o'clock. The T7imes says the applications were 
for three times the amount, but it is just as likely that the 
current statement, which places it higher, was more correct, 





In the usual course the time would bave been made longer, 
so as to get as many applications as possible, and thereby 
ensure a more considerable premium, but the early closing 
was a - stroke. The demand of the public will be the 
same, but instead of the waiters on Providence, who are 
always the weakest, coming in for a share of the allotment, 
the allotment will be made among thestrongest and boldest. 
This is so much the better for the prospects of enterprise. 
This Kosloff operation, it has been pointed out, has the new 
feature of substituting for a Russian State rantee a 
provincial guarantee, and being successful it will lead to 
other applications. The Norwegian loan has been an 
equal success, and the Egyptian possibly will. 

The Hungarians, who siuce their return to power are 
straining every nerve to carry out railways in ‘Hungary 
and Transylvania, and the Austrians, who want capital 
and accommodation for their as industry, are obtain- 
ing their requirements from the Frankfort money market, 
which is represented as having largely engaged in specula- 
tion. The effect of this is that the movement communicated 
to a large sectiun of Europe must influence other sections. 
We cannot, however, but think that the shape these opera- 
tions are taking is more favourable to contractors than 
engineers. 

Many will be more inclined than ourselves to speculate 
on the aspect of the home market, which may be changed 
at any moment. There can be no doubt that the windings- 
up are exercising a most depressing influence, but it has 
been little noticed that the point has now been reached in 
many cases where the creditors have received large 
dividends, and have the certainty of receiving more. This 
is so far restoring the balance, but the destructive effect 
of the process, and the large deductions of accountants, 
attorneys, and winders-up, must be taken into considera- 
tion. There is still the same difficulty in getting new 
directors for any undertaking, however good; hence, the 
practical limitations to Government loaus, which require 
no directors. As to the case of the old directors, who have 
involved us in these disasters, and whom simple-minded 
persons expected to see at the Old Bailey, we are sorry to 
say that the old directors are being rebabilitated; they 
are generally keeping their seats, though retribution has 
fallen on some of them, and they will fully participate in 
all future operations with an uublushing disregard of the 

ast. No railway king will be deposed, and poor Mr. 
udson, the victim of twenty years ago, will suffer alone. 


CONVERTIBLE MONITORS. 


Tue House of Commons is never weary of discussing 
the merits and demerits of our navy. lt is true that 
during the discussion comparatively few members may be 
present; but no instance of a count-out when the Navy 
Estimates were under consideration has been known for 
many years, and asa rule the debate is exceedingly ani- 
mated. Nor is this to be wondered at. The subject may, 
to non-technical members, prove repulsively dry; but, 
dry as the questions argued may on their settlement 
depends, not only the expenditure of very great sums of 
money, but the maintenance of that naval supremacy 
which has always been England’s boast. Besides, the 
Secretary to the Admiralty is usually placed in the 
position—if Lord Henry Lennox will pardon the com- 
parison—of 4 bear at the stake, and there are not a few 
members of Parliament who care nothing for ships of war 
yet keenly enjoy bear baiting. On Monday night, on 
going into Committee of Supply, Lord Henry Lennox was 
chained up for the second time this year, and over eighty 
members remained to enjoy the sport. Captain Mackinnon, 
Mr. Seely, Mr. Samuda, and several other members, spoke 
at much length against the policy of the Admiralty. Mr. 
Seely distinguished himself by saying a good thing—one 
of the best heard in the House of Commons for some time. 
Wishing to assail the intellect of the Board of Admiralty 
as a body without insulting individual members, he spoke 
in this wise :— 

The Board of Admiralty consisted undoubtedly of very clever 
men. The First Lord was a very clever man; the Second Lord 
was very clever; individually, all the members of the board were 
extremely clever; but the question was how the six clever units 
acted asa Had they displayed such judgment and fore- 
thought that strong reliance must be in them for the 
future? 

This was ingenious, and the peroration to his speech, 
which the sentences we have quoted just preceded, was, if 
not ingenious, forcible enough in all conscience :-— 

He had a right to refer to the past doings of the Admiralty. 
They had gone on building sailing ships when steamships were 
required. They began to build steam vessels when it was known 
we must have our ships armoured. The Admiralty persisted for 
a long time in spending money in building unarmoured ships, and 
within the last few years they had been attempting to dispose of 
them. Some of these obsolete ships, which Goa been built in 
defiance of the warnings given, cost from first to last perhaps 
£150,000, and they were sold for less than £10,000. Turret ships 

the ships of the future. Therefore he asked the House 
inquiry on this subject, which was a most important one. He 
trusted that the Admiralty would consent to this question bei 
inquired into by some tribunal com of men who 
the greatest know! upon the subject, and in whom the House 
and the country gin entire confidence, 

Mr. Seely believes in the members of the board as 
individuals, as a body he evidently thinks poorly of them. 
We are strongly » ean to agree with Mr. Seely, 
especially when we call to mird certain statements recently 
made by Mr. Corry, to the effect that the board are in the 
hands of Admiral Robinson—who is Controller of the ag 
in the very fullest sense of the term—and of Mr. E. 
Reed. How much longer affairs will remain as they are 
remains to be seen, but it is a somewhat suggestive fact 
that the Admiralty defence becomes weaker and weaker, 
while the attack becomes stronger and stronger. We begin 
to ask, is there no one to defend them but the First Lord 
or the Secretary? On Monday night Mr. Liddell was the 
only independent member who said one word in their 
favour, and he would have done much better had he con- 
tented himself with holding his tongue and voting accord- 
ing to his inclinations, He made one statement which, 
had it been true, would have been excessively damaging to 
the advocates of turret ships, to the effect that he had been 
informed, on the highest authority, that no sea-going 
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turret ship had been constructed in any country. The 
moment the opportunity came, Mr. Liddell was flatly con- 
tradicted by Mr. Laird, who cited the case of the Prins 
Hendrik, and quoted the report of her captain, which 
runs thus:— 

I went to sea at 11 a.m. on the 2nd of December, blowing hard 
from N.W., with heavy squalls of hail, which nearly prevented 
me going through the passage Dafour out, from Brest. When 
outside I found myself on a lee shore, with a furious storm from 
the N. W., and a tremendous sea, enough to frighten an old sailor. 
The Prins Hendrik behaved nobly as she was head to sea. She 
went six knots through the sea, which went over her as high as 
the chimney, which is now still entirely white with the crystals of 
salt. ‘he day after, although blowing hard, with a more regular 
sea, We were able to move in all directions without a heavier roll 
than 15deg. The Prins Hendrik is an excellent ship, aad could 
use her battery on Tuesday with great ease, when all the ships we 
met were close reefed, and several wrecks that we saw indicated 
uncommonly bad weather. 

Poor Mr. Liddell! Unhappy Controller! Wretched 
Adwiralty Secretary! supported by such friends. The 
Pal Ma‘ Gazette, forgetting the Prins Hendrik and a few 
other substantial facts, came to the rescue yesterday even- 
ing. Mr. Liddell, after all, is more useful than our con- 
temporary, and quite as sound. In one sense he was 
pertectly right, but he lacked the power to avail himself 
of the fact, and so his little speech did the Board of 
Admiralty more harm than good. The article in the 

ail Mal Gazette, on “The Navy,” is wrong in nearly 
every sense. 

The eutire discussion virtually turned on the propriety 
of building two turret ships instead of two broadside 
ships of the Audacious class, To repeat the arguments 
adduced on the side of the turret ships would be to go 
over old ground. ‘To reproduce Lord H. Lennox’s argu- 
ments would be to go even further back in the history of 
the controversy. Lord Lennox has weakened the faith of 
the House in his accuracy by making statements which are 
directly contradicted by reports and facts. Only last week 
he told the House that the Bellerophon always took a good 
place in the squadron. The very paper which contained 
his speech also contained a report of the last trip of the 
Chaunel squadron, from which it appeared that the Belle- 
rophon took the worst place. Lord Lennox has a hard 
part to play, and it seems to us that his position is made 
yet more difficult by the aid afforded him in getting up his 
speeches by the Chief Constructor and the Chief Controller. 
However, on Monday night the Board of Admiralty got 
the money they wanted, and they may rest content with 
the result. 

The arguments of men actuated by strong party feeling 
seldom possess much technical value, however technical 
the subject discussed may be; and it is indisputable that a 
party exists in the House of Commons which can see no 
good thing in the doings of the Board of Admiralty. To 
this party we do not belong, and we regret that not a few 
of the speakers on Monday night lost sight of facts, and 
made assumptions not based on good evidence. The 
relative merits of broadside and turret ships form one of 
the most important inquiries ever instituted, one to which 
above all others it is necessary to come without prejudice. 
Up to the present it has been dealt with by men who know 
nothing of moderation. The Admiralty hate turret ships 
very much, and they hate their designers and advocates a 
great deal more; nor is the sentiment unreciprocated, 
‘The men of the turret see no good thing whatever in Mr. 
Reed’s favourite designs, and hate him very cordially 
because he wi// use his influence to keep England from 
being represented by a navy of monitors. Impartial men 
care nuthiug for these feelings; nor is it necessary that 
they should. The truth lies midway between the views of 
both parties, but neither can recognise the fact. 

A nation like England cannot maintain her naval power 
by a fleet composed of a single type of ship, for reasons 
which we have often pointed out and need not repeat. Both 
broadsides and monitors she must possess, the former to do 
what we may term police work, the latter to defend her 
coasts. But it remains to be seen whether or not both 
types can be combined, and to this point naval constructors 
have unfortunately, we think, not yet addressed themselves. 
The great defect of the monitor is that from lack of free 
board she neither supplies proper accommodation for a 
crew, nor the power of sailing. The turret ships now 
being built by the Government in no sense represent the 
advantages of either the broadside or the turret. On the 
contrary, they combine, as in the Monarch, the defects of 
both. ‘Lhe larger portion of the existence of our ships is 
spent without fighting, but the monitor is always ready 
foraction. The broadside ship, in a sense is never ready, but 
broadside ships, after all, comply with the conditions of 
the hour better than monitors, ‘lhe latter are best beyond 
question for war, but then we are not at war, and broad- 
sides ships are the best, uniformly the best, for a condition 
of armed peace. We hold, however, that it is possible 
to combine both types—to supply ourselves, in a word, with 
ships, nearly broadside in co<atort, wholly monitors in war- 
like power. Aship to comply with these conditions must 
ditfer materially from existing vessels, and to convey an 
idea of this difference we cannot do better than sketch, for 
our readers, the general features of a convertible monitor, 
a ship broatside or monitor at pleasure. 

The hull must be doubled, but instead of an intervening 
space between the two skins of some 18in. or 2ft., it 
cannot well be less for a ship, say, of the size of the 
Bellerophon, than 4ft. or even a little more. Her armour 
must consist of a belt 7ft. deep and Llin. thick, supported 
on some 3ft. of wood backing. Her armament would 
zonsist of two turrets mounting the heaviest guns to be 
had, aud these turrets might be made of solid coils of iron, 
on the same principle that guns are made at Wvolwich; 
very heavy plant would be required, but the thing is not 
impossible, and we shall have such turrets yet. In 
ordinary service our convertible monitor will assume the con- 
dition of a broadside ship, and will swim with her armour 
belt wholly out of the water. Sie would roll in all pro- 
bability, but as she would not require to fight her guns 
this would be of little importance. An armour-plated 
deck would run from stem to stern at the level of the top 
of the deck, Above this would rise bulwarks 6ft, high, 
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giving a total freeboard of some 13ft., and forward and 
aft these bulwarks might carry spar decks, under which 
the crew would berth comfortably. If a war broke out 
these spar decks might be removed, or they could be so 
made as to be removed and thrown overboard in an hour 
when going into action, The bulwarks would be con- 
structed on the falling down principle. Under ordinary 
circumstances the screw propeller would work with its 
upper edge a foot out cf the water. This, as will be seen 
in a moment, would be of little consequence. When going 
into action, suitable valves being opened at the last moment, 
the space between the two skins would be filled with 
water sufficiently to bring the armour-plated deck within 
2ft. of the water level. ‘Lhe belt would then assume its 
proper office of protecting the hull from shot striking 
between wind and.-water. It is questionable if so great 
a depth as 7ift. of armour would be required, because a 
shot striking below the belt must pass through some Loft. 
or 16ft. of water outside the hull only to enter sft. of 
water closely contined between the two skins, The screw 
would be so far submerged by the sinking of the hull that 
it would be eifectually protected. 

It will be urged that the ship when nearly submerged 
will be slow. ‘Chis is true; but at such times she will not 
want speed, and when floating high she may be exceedingly 
fast. it will be urged that when nearly submerged she 
will steer badly; possibly, but then turret ships need not 
be very handy in action; and, besides, a powerful centri- 
fugal pump fitted forward would enable her to turn on her 
keel. The space between the decks may uuder ordinary 
circumstances be utilised in great measure fur stores, such 
as coal. Much more may be advanced in favour of such 
a design, which we must reserve for the present. We 
shall return to the subject of convertible monitors, point- 
ing out meanwhile that ships have been built the immer- 
sion of which can be increased at pleasure. But we believe 
that this is the first time that it has been proposed to build 
a ship which, possessing the advantages of high seaboard 
for the greater portion of her life, can when going into 
action be converted into a true monitor; in other words, it 
has never before been proposed to carry this principle so far. 


FAME OR DIVIDENDS, 

A BATTLE recently fought between the directors of 
three great railway lines in the south of England and 
the public, in which the railways suffered a sigual defeat, 
conveys a lesson of no small importance. The companies, 
it will be remembered, endeavoured to obtain an Act of 
Parliament legalising an increase in their passenger 
In itself the attempt was not very remarkabie; 
nor is it probable that even though the application were 
unique now, it would be suffered to remain long without a 
parallel had it been successful. The arguments on which 
the application was based, however, never, so far as we 
are aware, were openly used before; and they are in this 
sense new things in the railway world. Expressed in the 
fewest words, stripped of the rhetorical mantles with which 
they have been invested by various speakers, they simply 
amount tothis:—Lhe companies seeking to amalgamate their 
interests had expended enormous sums in doing the public 
a service, and for these they obtained no adequate interest, 
therefore they claimed as a right the power of raising 
fares until they secured what they deemed proper divi- 
dends. Examined superficially there does not appear to be 
anything absolutely unfair in such a demand, although we 
may question the policy which suggested it; examined 
with a little care the demand quickly assumes a very ditfe- 
rent aspect. It comes out in its true colours as an attempt 
to recoup losses caused by mismanagement at the expense 
of the general public. The subject has been already very 
fully discussed by the daily press. But non-technical 
journals have, as was to be expected, passed over in all but 
complete silence the great lesson which the story of the 
attempted amalgamation conveys to the members of our 
profession—a lesson so important, and we trust so useful, 
that we cannot suffer it to slip by without drawing the 
attention of our readers to it. 

It is beyond question that the construction of metro- 
politan lines and the erection of great railway bridges 
across the Thames have materially contributed to the 
comfort.of the London public. It is well-known, how- 
ever, that the funds required to carry out these schemes 
were obtained with some dirficulty, even at a time when 
the money market was extremely easy—when, indeed, the 
only trouble lay in finding any investment for the torrent 
of seeming wealth with which the nation was deluged. 
It does not appear that any doubt existed as to the bond fide 
nature of the proposed investment; but the public, actuated 
by that subtle and indetinable instinct which watches likea 
providence over the capitalist, shrank appalled at the mention 
of the enormous sums required to bridge the Thames and 
erect palatial stations—sumsin a measure rendered necessary 
by the war of contending railway interests, But legal 
expenses and the purchase of land alone did not suffice to 
raise the estimates to the startling dimensions which they 
ultimately assumed. With limited capital it became the 
duty of the directors aad the engineers alike, to study the 
greatest possible economy in carrying out their works. If 
it could be proved that Cannon-street station and bridge, 
the Metropolitan Extension, &c., had been dealt with in 
this spirit, there is little doubt that the proposed Amalga- 
mation Bill would have been passed. It was impossible to 
prove such a proposition. Much more was done than the 
public demanded. Money was wasted iustead of being 
judiciously spent; a practical bankruptcy ensued, and the 
spendthrifts, coming into court without a case, found 
themselves nonsuited. The lesson taught by the whole 
transaction, is that civil engineers have yet to learn that 
before all they should study economy. ‘The more money 
wasted on legal expenses or on the purchase of land the 
less should be spent on engineering works, It is impos- 
sible to deny that, at a much smaller outlay than that 
actually incurred, stations and bridges could have been 
constructed which would auswer every purpose per- 
fectly. As the dimensions of bridge or station were 
reduced, so far, in one sense, would be reduced the fame 
of the designer and the glory of the railway company. It 
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is a fine thing, no doubt, to create difficulties in order 
to overcome them; to construct a roof of a greater span 
than anything which has gone before is something to be 
proud of But this fame and glory after all rests on no 
sound basis; it is untrue, and so far ephemeral. To build a 
big roof simply for the sake of size is as contrary to correct 
taste as to tit up what purports to be a Gothic cathedral 
with lath and plaster groinings. Such erections as the St, 
Pancras station or that at Cannon-street have been said to 
find their true parallel in the mansion built by Becford, 
the author of “ Vathek.” Without endorsing the senti- 
ment we may point out that it is not thus that the past 
generation of engineers and directors won fame. Stephen- 
son built one of the finest bridges in existence—that over 
the Menai Straits—with the strictest regard for economy, 
His father did not waste a sixpence in traversing Chat- 
moss, The successors of these great men say, “I will 
build a palace,” and the thing is done; but in the doing 
they forget that palaces are not the swmmum bonum of 
railway good. ‘They are fine things to look at, but they 
don’t pay, and the glory won by ruining shareholders must 
be in the end eminently unsatisfactory. 

The first duty of any man, be he engineer or director, en- 
trusted with the disposal of largesumsof money, is to use them 
to the best possible advantage. It is no excuse for a con- 
trary policy that others concerned in the same undertaking 
fling away gold by handfuls. The man who can look back 
on his career and say that he stands guiltless of spending 
one shilling which could be saved consistently with the 
true interests of his employers is a happy man—tenfold 
happier than he who with an unlimited command of money 
has built up a reputation on the construction of unremune- 
rative works. It was one of the follies of the day to spend 
as much as could be spent rather than to do with as little 
as would do, It is unlikely that the folly will be repeated. 
Railways are not ditferent from other commercial under- 
takings; and the merchant who invested his funds in build- 
ing splendid ships, or the banker in erectiug magniticent 
edifices, simply to excite the admiration of the vulgar herd, 
will obtain little sympathy in time of trouble. In the best 
interests of the profession we warn the rising generation 
of engineers to study the better part, to consider the inte- 
rests of their clients as being dearer than any fame which 
can be won by extravagant expenditure. Their merits will 
be appreciated by all those whose good opinion is worth 
having, and their fame will live long after that of men who, 
forsaking the true, run after the false in their profession, 
build great works where little ones would suffice, and call 
the resuit glorious. 

We would not be held to assert that the engineer has 
been always solely, or even usually and mainly, to blame 
for spending more money than his employers could afford. 
Not unfrequently the expenditure is forced on the engineer 
by the directors. Could we hope that it lay in the power 
of the press to remodel the directorial mind, we would 
write till some good had been obtained. But directors are 
above or below the influence of the press, The lesson 
recently aught the gentlemen who manage the London, 
Chatham, and Dover, Londou and Brighton, and South- 
Eastern railways, may do some good; and with that hope 
we must, perforce, rest content. It is beyond question 
that the evil iufiuence of directors has made itself felt in 
the operations of the engineer, who, in some cases, has 
been directly compelled to spend money injudiciously for 
mere display. Recent events have taught both directors, 
engineers, and the public that display is an excessively 
unremunerative investment, not only as regards money 
but fame, and it is not probable that past errors wiil be 
quickly repeated. Let us hope that the engineer of the 
future will better understand in what true tame consists 
than the engineer of the hour. 





THE LIFE OF IRON BRIDGES. 


Upoy the authority of Mr. Fairbairn it may be assumed 
that a wrought iron girder bridge, subjected at intervals 
to a dynamical load not exceeding the fourth part of its 
powers of ultimate resistance, will be safe for tratlic for a 
period of 328 years, ‘This assumption is based upon the 
proviso, that the successive alternations of strain and repose 
should not be repeated more than 100 times during the 
same day. With the exception of some country lines and 
rural branch railways, the number of trains of every 
description passing over bridges in twenty-four hours, con- 
siderably surpasses the limited number ore hundred, 
Taking the tratlic during the night to be only one-third of 
that during the day, we may conclude that asa low average 
200 trains pass daily over the majority of our metropolitan 
and suburban railway bridges, and as a maximum the 
hardest worked member of the bridge tribe, possibly under- 
goes as many as 3U0 alternate changes of active and 
passive conditions, from sunrise to sunset. Adapting this 
calculation to our theory, we may estimate the life of the 
hardest worked railway girder, to extend over a period, in 
round numbers, of 100 years. 

Similarly to all theories, conditions are here supposed to 
exist, which in numerous instances are probably wanting. 
In the experiments upon a wrought iron beam, from which 
these results have been deduced, the dynamical load was 
accurately proportioned to the ultimate power of resistance; 
but there is no question that in some of the earlier built 
iron girders no such proportion obtains. Certainly the 
majority of wrought iron girders are in excess, so far as 
their strength is concerned, of the quarter ratio between 
their working and breaking load; but, if we may judge 
from failures that have taken place, some are compara- 
tively weaker than they ought to be. Unfortunately in 
these experiments, with the exception of those confined to 
cast irou bars, in which the load applied was of a static 
and not dyuamical character, the element time does not 
enter into the calculation, and the inevitable deterioration 
it produces upon everything exposed to its influence, is 
altogether disregarded. It is one thing to rivet up a beam, 
aud then subject it immediately in the plenitude of its 
strength to so many alterations of state, before the 
corroding action of wind and weather has the least chance 
of exerting its destructive power; but it is a very 
different atiair to allow a beam, which is yearly becoming 
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weaker, to be submitted to the of heavy rolling 
weight. In the one case the strength of the girder, so far 
as extraneous causes are concerned, is constant; in the 
other it is variable. 

A difference will obviously present itself respecting the 
ultimate durability of cast and wrought irou girders in- 
dividually, When the former fail they fail ee 
there is no repairing a fractured cast iron beam, whatever 
shape it may possess; it is only fit for the cupola or the 
puddling furnace, The same circumstances do not attend the 
dissolution of wrought iron girders provided they are well 
watched and the “ first symptoms” attended to. The Menai 
Bridge, for example, might be replaced piecemeal, accord- 
ingly as every plate, angle iron, or other portion of it 
become deteriorated to an extent sufficient to imperil the 
safety of the structure. In this sense a wrought iron 
bridge is practically indestructible, since it admits of any 
and every degree of partial repair, and after the lapse of 
its first hundred years of life, ay be completely rejuvenated 
and commence a fresh career. Lattice bridges—those con- 
structed upon the open web system—in general afford 
special facilities for this process of gradual reconstruction, 
since a bar can be taken out and replaced without in any 
manner jeopardising the safety of the remainder. The 
external effects, or visible appearance of the influence of 
time, must not be confounded with that invisible and inex- 
plicable action, that is incessantly in progress in connec- 
tion with the molecular composition of the material. For 
similar reasons that the wrought iron girder as a structure, 
can be preserved by successive reparation from the results 
of visible corrosion and decay, so is it also independent, in 
some degree, of any atomic alteration, unless we imagine 
the whole girder to be equally affected, and to fracture 
precipitately like one of cast iron. It has always been a 
puzzle to engineers to satisfactprily account for the sudden 
fracture of cast iron, whether in the form of girders, axles, 
or engine beams, under a much smaller strain, than what 


they had previously borne with impunity for a long period | 


of time. A ready and apparent, though by no means neces- 
sarily a true, explanation of the fact is that it is owing to “a 
change having taken place in the internal structure of the 
material.” This is equivalent to the specious and clever 
manner, in which members of the faculty extricate them- 
selves from their professional dilemmas, by ascribing the 
fatal termination of any unknown complaint to “ disease of 
the heart.” The experiments made by Mr. Fairbairn upon 
cast iron bars, although interesting and valuable so far as 
amere static load is regarded, present no analogy to the 
case of a cast iron bridge undergoing the transit of some 
couple of hundred trains per diem. Whatever the exact 
nature of the change may be, or the rate at which it pro- 
gresses, until the cchesive power of the material is injured, 
it is impossible to assert; but we are nevertheless certain 
that the continual repetition of severe strains on a girder, 
must ultimately impair its powers of resistance. In a 
word, then, upon this hypothesis every cast iron girder is 
doomed to break at some time or another, and what is 
worst, break suddenly, the precipitation of the passing load 
into the gulf beneath being the first sien of danger. This 
is not a very consoling reflection to a people who travel so 


gaining in rapidity of manipulation at the expense of accuracy, 
as one would at first sight be led to expect, we gain in both. 








Description of Ammuni- 
+ tion, 
Same calibre. 


Accuracy and Rapidity 

Combined. | 

Two targets of 20 shots, 

each fired at 30 yards’ 

distance from an ordi- 
nary hand rest. 





| Time occupied in load- 


Two targets of 20 shots, 
each fired at 60 vards’ 
distance from an ordi- | 
nary hand rest. | 


| Mean 


Mean Penetration. 
Ten shots through jin, 
elm boards, lin. apart. | 


Character of Wind and 
Weather. 


Number of Rounds Fired. 
Making the trials and 
testing the working of 
the revolver. | 


- 60 ” 9 
j Not tried at 100 yards. 


| Ist trial 100 rounds. 


Results before Conversion, 
June lith, 1863, 





Results after Conversion, 


July 2nd, 1863. 





Ordinary Service Skin 


Cartridges. 
Powder weighing 15 
grains. 

Solid conical bullet, 


weighing 230 grains: 
No. 1 Target. 
Mean absolute devia- 
tion, 7 Oin. 
Time occupied in load- 
ing and firing, 6 min. 
30 sec. 


No. 2 Target. 
Mean asoute devia- 
tion, 9°35in. 


ing and firing, 4 min. 
3 sec. 


No.1 Target. 

Mean absolu:e devia- 
tion, 13°42in, 

Time occup‘ed in load- 
ing and firing, 5 min. 
15 sec. 

No. 2 Target. 
ab-olute devia- 
tion, 12°75in, 

Time occupied in load- 
ing and firing, 4 min. 
45 sec. 

At 30 yards distance 2°5 

9 





Wind N. and steady. 
Weather dry. 


and ,, 100 ,, 





Total 200 

No 3rd trial was made. 
After each trial the 

revulver was found to 

be very foul, and did 





| not work quite freely | 
| throughout. 


intendence, 
* Woolwich Arsenal, 


(Signed) 


“ All these targets and trials were made by Sergeant Grey under my super- 
“E. A. SLESSOR, Capt. R.A., 


Ordinary Service Boxer 
Patent Cartridges. 

Powder weighing 
grains. 

Conical bullet with hol- 
low base, weighing 
218 grains. 


No. 1 Target. 
Mean absolute devia- 
tion, 5 95in. 
Time occupied in load- 
ing and firing, 2 min. 
10 sec. 


No. 2 Target. 

Mean absolute devia- 
tion, 6°15in. 

Time occupied in load- 
ing and firing, 2 mia. 
20 sec, 

No. 1 Target. 

Mean absolute devia- 
tion, 8°50in, 

Time occupied in load- 
ing and firing, 2 min. 
36 sec. 

No. 2 Target. 

Mran absolute devia- 
tion, 9 65in, 

Time occupied in load- 
ing and firing, 2 min. 
30 sec. 

At 20 yds distance 3°12 

»» 60 3°45 

7100 ,, 3°05 


Wind N.W. & variable. 
Weather dry. 


12 


” ” 


” 


Ist trial 250 rounds. 


znd ,, 300 
3rd ,, 215 a 
Total 705 


After each trial the 
revolver was found to 
be perfectly clean, and 
worked quite freely 
throughout. 


“ Assistant Instructor, Royal Laboratory.” 





much by rail as ourselves; but immunity from accident | 


begets indifference, and although the contingency is pos- 
sible, yet it is of an occurrence so rare that it is out of the 
sphere of probabilities. 

One is apt to regard the breaking down of a railway 
bridge in the light of a possible, but very remote contin- 
gency; to believe in such an occurrence in a vague uncer- 
tain manner as an event that might, or perhaps would, 
take place “some day,” but which at present is not worth 
thinking about. There is a little of the Mahometan 
doctrine of fatalism in all this, and although we do not 
exactly sit down, fold our hands, and ery “ Bishmillah,” 
as the sole preparation and defence against a coming 
danger, yet we require it to be brought pretty well home 
to us, before we are thoroughly aroused to action. From 


July 2nd, 18638.” 


This marked improvement in shooting is due to a great extent 
to the elongation and accurate boring of the chambers. In the 
muzzle-loader the point of the bullet is nearly level with the 
face of the rotating cylinder, and consequently is forced into 
the barrel at the first instant of explosion. In the breech-loader 
there is a space of nearly an inch between the point of the 
bullet and the rear of the barrel, and this space is, moreover, 80 
accurately bored that the bullet while travelling that distance 
becomes slightly compressed as in passing through a die, and 
perfectly prevents any escape of gas till it enters the barrel. We 
find, therefore, that in the converted arm the powder has time 
to become fairly ignited and the gas to be freely evolved before 
any is allowed to escape. The opposite is the case with the 
muzzle-loader. The bullet is started before the full power of 
the charge is exerted, and having entered the barrel a large share 
of the force is wasted at the joint of barrel and chamber. 
Doubtless alse a considerable part of the efficiency of the breech- 
loader is due to the admirable little cartridge designed for it by 
Colonel Boxer. For while it is so short as ouly to render neces- 


| Sary a space equal to that required for the old “ percussioning,” 


that is to say for the nipple and its seat, it is nevertheless 
extremely gas-tight and easy of extraction. 


OCEAN TELEGRAPHY. 


A MeeTine was held on the 3rd inst. of gentlemen interested 
in ocean telegraphy, Mr. N. Kendall; M.P., in the chair, for the 
purpose of giving Capt. Wm. Rowett an opportunity of 


describing the merits of his patent, and the present state of it. ! 


This patent is dated the 10th April, 1858. 1t may be useful to 


| observe, as a material point hinges upon it, that the specitication 


the experiments we have quoted, it was ascertained that | 


the strength of cast iron to resist repeated alterations of 
strain, was much greater than what has usually been 
accorded to it, At the same time we have no data upon 
which to base the life of a cast iron girder, unless we 
assume it to be equal to that of a wrought iron one. 
has already been shown that the facilities offered by struc- 


says that the invention principally consists in “ preserving from 
decay, and regulating the specific gravity of electric telegraph 


| cables or ropes, so that they shall possess a semi-fluating quality.” 


It | 


tures of the latter description, for gradual repair and actual | 


reconstruction, leave no cause for anxiety on their behalf. 


We are in possession of the true elixir vite as regards | 


them, and all that is required is to watch the time for 
making use of it. On the other hand, the “first symp- 
toms” of approaching rupture in the case of a cast iron 
girder cannot be pereleel, and it is questionable whether 
the most careful and minute “surveillance ” which cannot 
be exercised over every cast iron bridge upon a line, would 
be able to detect the “ internal change of structure ”—that 
invisible dissolution which precedes the visible downfall. 
Taking for granted, therefore, that the natural life of a 
cast iron railway bridge is, for a minimum, one hundred 
years, some of our oldest examples have about sixty years 
to run, supposing that they die literally of old age, and 
their demise is not accelerated by accidental injury. 








THE ADAMS’ REVOLVER. 

In a recent number, that of 8th May last, we gave a full de- 
scription of the new breech-loading revolver patented by Mr 
John Adams, and adopted by the Government, in which we. 
pointed out the meritorious features of the system, and gave some 
details of its shooting capabilities. Since that time we have been 
favoured with a copy of the report of a Government trial recently 
made at Woolwich, under the superintendence of Captain 
Slessor, R.A., which fully supports the opinion we have ex- 
pressed respecting this pistol. The first experiments were made 
on the 11th June last, with an ordinary Deane and Adams ser- 
vice revolver, under the conditions specified in the subjoined 
table and with the results shown in the middle column. After 
this trial was completed, the pistol was handed over to Mr. 
Adams to be converted by him after his own plan. The con- 
verted weapon was then fired on 2nd July under the same con- 
ditions, with the exception of weather, as it had been pre- 
vious to alteration; and from the results of this last trial, as 
shown in the third column of our table, we find that instead of 


| of the French Atlantic telegraph. 





This he proposed to effect by hemp and similar fibres, to which 
he applies a preservative solution ot his own composition. He 
then proceeded to describe a form in which wire is placed in the 
heart of each strand, but he expressly says he does not employ 
the wire or wires for giving strength to the cable, as he does not 
consider it necessary, but he employs the wire solely for the pur- 
pose of submerging the cable. Captain Rowett at first entered into 
negociations with the Atlantic Telegraph Company to use his 
cable, but without success. He then applied to the French 
Government—or rather the French Emperor—for the concession 
The matter was submitted 
to a commission of French men of science, who reported 
in favour of Captain Rowett’s system, and the Emperor took 
a personal interest in the subject, even to the extent of 
suggesting a route. He proposed that the line should be taken 
from Brest to the north-east part of Spain, then along the Portu- 
guese coast, and thence to the Azores Islands, and so by a course 
across the Atlantic to the French islands near Newfoundland, 
making relays of the shoal ground in the Atlantic, so as, in case 
of accident, to be able to provide for deficient sections of the 
cable. The concession was granted to Captain Rowett, the 
French Government engaging to find one-third of the capital, 
and to exert their political influence on its behalf. All these 
arrangements, including the sanction of the Chambers, took a 
long period, and Captain Rowett became engaged in long negocia- 
tions in London to obtain the English portion of the capital, in 
which he did not succeed. We may further observe that since 
the meeting it has been announced the French Government has 
given the Atlantic telegraph concession to other parties, so that 
it appears as if this chance were lost. 

So far as the invention is concerned it may be taken that 
Captain Rowett now proposes to restrict himself to a cable of 
strands of hemp or other fibre wound round the telegraph core. 
Hemp, when wet, becomes hard, and sinks fast enough, so that 
the old fear of the cable not sinking, and the imaginary need of 
provision to make it sink has gone to the limbo of exploded rail- 
way fallacies. With regard to the sutliciency of hemp or such 
material as a durable preservative of the core, Captain Rowett 
bases his reliance on the Atlantic telegraph cable, where hemp is 
the chief constituent, and the vitality of which can in no way be 
affected by the wire enclosed in the hempen strand. 

Having got to the stage of mentioning theenclosed strengthen- 
ing wire, Capt. Rowett affirms that he can make a cheaper cable 


because the manufacture is necessarily much simpler and he 
likewise claims that he can lay more readily, because his cable is 
more pliable, lies better in the hold of a ship, and does not 
require the complicated and dangerous paying out machinery. 
Assuming to save on each part of the process he affirms he can 
lay ocean cables for about half of the price. In answer to questions 
he stated that he adopts any of the recognised electric cures, and 
that he accepts the recognised practice as to shore ends and 
exceptional situations where there is a heavy current or surge. 

In presence of the meeting Capt. Rowett performed some 
small experiments, but these are of no moment. , 

The material points of interest are the availability of the 
cable as an economic expedient, and the suit with the Atlantic 
Telegraph Company. ‘The cable, if it bears out the statements 
of the inventor, by being cheaper, would admit of the greater 
extension of ocean telegraphy, and several practical authorities 
are in favour of the hempen cable system. So far as the public 
are concerned they will not be satisfied till some portion of the 
cable is in working, for they will not appreciate the points of 
ditlerence and identity between Capt. Rowett’s and the Atlantic 
telegraph varieties. 

The bill of complaint in Chancery just filed recites that the 
Atlantic Telegraph Company has infringed Captain Rowett’s 
patent. His specitication is set forth at full length, and then it 
is charged that their cable is surrounded by ten strands of Ma- 
nilla hemp slightly twisted in a helical form and each of such 
ten strands containing in its centre an iron wire. This certainly 
sufficiently conforms to the plaintiff's specification, and how the 
lawyers will fight it out we cannot tell; but this point certainly 
suggests itself, that Captain Rowett proposed using the wire for 
the purpose as recited of affecting the specilic gravity of the cable 
and not for strengthening, for this he disclaims, and the Atlantic 
telegraph engineers appear to have adopted the wire for strength- 
ening their sheathing. This is one puint; another, not a legal 
point, is, that Captain Rowett appears to be much indebted to 
the Atlantic Company for trying his system at such enormous 
expense, when he could not raise capital to try it himself. 
Lawyers’ equity very seldom deals with such questions as this. 











LITERATURE. 


Railways and the Public. How to Make Railways Remunerative 
to the Sharcholders, Beneficial to the Public, and Profitable to the 
State. By Raraart Branpoy, F.R.1.B.A. 1868. London: 
Bell and Daldy. 

Tuis pamphlet by an F.R.I.B.A., which means Fellow of 

the Royal Institute of British Architects, has the merit of 

being briefly and clearly written; moreover the author sup- 
rts some of his views by official statistics and figures. 

The startling proposition he makes is that it will pay rail- 

way shareholders and benefit the public if the former amal- 

gamate all their interests and lines, and permit the latter 
to travel at low fixed fares which do not alter with distance. 

In short, the proposition is that there shall be one low fixed 

charge for a single railway journey of any distance, on the 

same principle that one charge only is made for the carriage 

of a letter by the penny post, all the lines being taken im 

hand by the Government. 

Since the scientific era has dawned upon the world, 
people havesooften had to change deeply rooted preconceived 
notions, that new ideas are better received than was 
formerly the case, though they must expect rough handling. 
The idea proposed by Mr. Brandon would obviously not be 
impracticable, supposing the nation saw it to be to its own 
advantage to adopt the plan; but before it will see any- 
thing of the kind the scheme will be ridiculed, praised, 
talked to death, dissected in newspapers, and in the course 
of years accepted or rejected according to its deserts. Itis 
one of those schemes which is sure to stick in the public 





mind when once mooted, because the universal penny post 
has made the universal sixpenny telegram a desired con- 
' summation, and when the latter becomes a fact, who knows 
| whether or not there may be a demand for a universal six- 
} penny or shilling railway fare, very short distances only 
| excepted? Such an idea does not seem to have been en- 
tirely ignored by the Legislature, for in March, 1865, a 

oyal Commission appointed to inquire into railway 
charges was instructed to report an opinion “‘ whether, 
with due regard to the progressive extension of the railway 
system, it would be practicable by means of any changes 
in the laws relating to railways, or otherwise, to effect a 
more convenient interchange of tratiic between the several 
systems of railways, and more economical methods for the 
working of railways, so as to make any considerable reduc- 
tion in the said costs of conveyance, and in the charges to 
the public on account thereof; and more effectually to pro- 
vide for securing the safe, expeditious, punctual, and cheap 
transit of passengers and merchaudise upon the said rail- 
ways, With as near an approach as may be to uniformity of 
charge and equality of treatment for all persons under 
similar circumstances.” 

With this preface we will take the principal figures from 
the pamphlet to show on what facts Mr. Brandon bases 
his opinions. 

Taking the returns of all the railways as published up to 
the end of 1865 he found that the total expended on them 
throughout the United Kingdom was £443,572,250, exclu- 
sive of the capital returns for the lines not then open, Of 
this amount :— 

£3,°33,145 or 0°75 per cent. pald from 10 toll per cent, 
8,563,394 or 1°9 7h to 10 e 

179,445,242 or 40'S * 5to 7} 

220,014,037 or 49°6 paid jess than 5 


” ” 


” ” 

” ” 

£411,355,818 
$2,216,432 or 








7°25 paid nothing. 





£443,572,250 100° 

“Thus,” he says, “of every £100 invested in railway 
schemes 15s, pays 10 per cent., £1 18s. returns under that 
amount, and above 74 per cent., £40 10s, pays from 5 to 7 
per cent., while £49 12s. gives a return of less than 5 per 
cent., and £7 5s. is wholly unproductive.” The outlay on 
the whole is evidently not beneficial to the shareholders, 
In 1865 the railways returned £18,602,582 net above their 
working expenses, which amount represents a dividend of 
42 per cent per annum upon the total outlay of £443,572,250, 
During .1865 as many as 3,448,509 passenger trains ran 
over 71,206,818 miles, carrying 251,959,862 ery 
sa £14,724,802 from this branch of traffic, “ This,” 
e says, “ gives an average of nearly twenty-one miles and 
seventy-three passengers for each train, that is about three 
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and a-half passengers for each mile, the average fare paid 
by each passenger being 1s. 2d.” 

Bearing in mind the foregoing figures they may be ap- 
plied to the following paragraph, which is the keystone 
and foundation of the whole pamphlet :—“ If a universal 
fare of threepence were charged for any distance for each 
person, at a very moderate computation six times the pre- 
sent number would travel and would produce £18,896,989, 
being £4,172,187 in excess of present receipts.” But fixing 
this threepeuny rate for the third-class only, with higher 
rates for the first and second, the writer proceeds to state 
how greater returns should result. 


GARRARD’S MOWING MACHINE, 


BY MESSRS. E. R. AND F. TURNER, IPSWICH. 


WE annex an engraving of 
& new mowing machine patented 
by Mr. G. M. Garrard, and made 
by Messrs. Turner, of Ipswich, 
the chief features of which con- 
sist in supporting the finger bar 
at each end, and by suitable con- 
trivances allowing the cutting 
parts to conform themselves to 
in 





The average length of each journey of each p g 
seems at preseut to be about ter. or eleven miles, and most 
of the question at issue turns upon the problem, what 
would be the average length of journey supposing the fares 
were reduced, what would be the extra cost of carriage, and 
what would be the increase in the number of passengers? 
On these vital points the writer is comparatively silent, 
merely making a “guess” as to the last. Obviously any 
attempt to equalise fares will never be of a violent and 
sudden char:cter like that proposed, but should a strong 
public demand be made for such a step, legislation will 
move slowly in that direction, feeling its way with caution. 
It will take a long course of years to equalise railway fares, 
and we only notice this pamphlet because it moots a prin- 
ciple worth consideration, and gives some figures of interest 
relating to railways. 





BEHREN’S ROTARY ENGINE. 


No idea in prime mowers has given greater scope to invention 
and re-invention, and at the same time less practical result, than 
that of obtaining direct rotary motion from the pressure of 
steam. Our engraving shows sections of Behren’s American 
rotary, which some of our readers recollect having seen as a 








} 


W/, Uy 


AN 


U 








working model at the Paris Exhinition. The pistons E E' are 
solid segments moving in the cylinders a, a', and turning on the 
spindles C,C. The steam is admitted at B and exhausts at D, 
and the shafts being geared together the force is continuous as 
one of the pistons is always acting whilst the other is clearing the 
port. The joints depend on the fit of the pistons in the cylinders, as 
no packing is employed either at the ends or circumference. The 
engine has, therefore, the merit of considerable simplicity, 
but as will easily be perceived from the diagram of pressures 
below the parts are not in equilibrium, which is a serious 
drawback, augmented by the necessity of employing gear 











in a high speed engine. The idea is probably more applicable for 
a water motor working, for instance, off the pressure of a main for 
obtaining small powers than for a steam engine doing any consider- 
able duty. There is no reason why such an engine should not 
work tolerably well, especially at first, but it embodies no prin- 
ciple which can possibly enable it to com in economy and 
durability with the ae engine, e fear the world must 
still await the advent o At eg mind than that of Watt ,for the 
development of an essenti different, and at the same time suc- 
cessful method of utilising the force of 





equalities of the ground with 
= facility than has hitherto 
en the case. 

Fig. 1 shows a plan view, and 
Fig. 2 a longitudinal section ; 
Figs. 5 and 6 show portions sepa- 
rately, in order that their con- 
struction may be better under- 
stood. In each of these views 
the same letters indicate corre- 
sponding parts wherever they 
occur. a, a, @, is the main or 
draft framing, which is aftixed to 
brackets b, 5', and b?, formed to 
receive the axis of the main 
wheels c!, c. These brackets 
b, b', 6, or there may be others 
applied for the same purpose, 
descend, as shown, below the 
axle, and the brackets b, b', sup- 
port by the axes d the rear end of 
the frame e, while the bracket ’, 
by an axis d, supports the bear- 
ing arm e'; the bearing frame e¢, 
and the bearing arm e', at their 
other ends support the finger 
bar f. The object of the bearing 
frame e and the arm ¢', being thus 
capable of moving on axes d, d, 
or it may be other suitable joints, 
is to admit of the finger bar f 
rising or falling with the undu- 
lations of the ground, or for the 
depth of its action to be other- 
wise regulated. The fore end of 
the bearing frame e is formed to 
receive a bearing wheel g, the 
bearing arm e' has a shoe or 
sledge h. (Fig. 5), but they may 
both be fitted with either wheels, 
or shoes, or sledges. The object 
of these fore ends of the bearing 
frame e and of the arm e' being 
thus provided with supporting 
shoes, is to aid them at those 
parts in following the surface of 
the ground when the apparatus is 
in use. The bearing frame ¢ 
and the bearing arm e’ are at- 
tached to one end of a chain i 
(Fig. 2) the other end of which- 
is attached to a pulley J, and this 
pulley 7 is applied on an axis or 
shaft j', which is supported so as 
to be capable of revolving in bear- 
ings j?, and it is provided with a 
crank handle j*, by which it may 
be readily caused to revolve, 
or partially so, and thereby give motion to the pulley j to raise or 
lower the bearing frame e and the bearing arm e', the finger’ bar 
and parts connected therewith, and thereby regulate the depth of 
their operation, or to raise them out of operation when re- 
quired. The finger bar f and the knife bar & carried thereby 
are p as shown to operate in front of the wheels c', c?, 
and so as slightly to project over or beyond the wheel c*. Reci- 
procating motion is imparted to the knife-bar k by a connecting 
rod J, one end of which is by pin-joint connected at 7 to one end 
of the knife-bar, whilst the other end of this rod J is A pin-joint 
connected to a crank-stud l', affixed to one end of the axis m, 
which is supported with capability of revolving in bearings carried 
by the frame ¢, and at its other end this axis m has applied to it a 
bevelled too:hed pinion m', the teeth of which gear into the teeth 
of a bevelled tooth n, which is ble of turning on the axis d. 
This bevelled toothed wheel n ie preference, connected to its 
axis d 0 as to be caused to revolve with that axis by a clutch con- 
nection 0, and the axis d has motion given to it in the revolution 
of the wheel c' by the teeth of a wheel c? affixed to the wheel c! 
gearing with the teeth of a pinion c* affixed on the axisd. The 
supporting shoe to the frame ¢ is placed in frout of the crank 
motion above referred to, so as to protect it from being interfered 
with by the cut grass or other material. This frame e is connected 
to the bearing arm ¢! by the finger bar f. 

In the arrangement shown by Figures 1 and 2 one of the main 
wheels only is used as a driving wheel, namely the wheel c! which 
carries the toothed wheel c*, The main axle c in this case does not 
revolve, and both of the main wheels c', c*, are free to turn on it. 
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Messrs. Richmond and Chandler’s straw cutter, exhibited 
at Leicester, contains a very pretty motion for changing the 




















speed of the feeding rolls; the lying shaft m which conveys motion to 
Sem has a short movement in the line of its axis, its pinion teeth 
being left long enough not to move out of gear with the spur; tne 
change of speed is effected with bevel gear on the driving end, the 
cross shaft on to which it works having two bevel wheels of different 
sizes made in one casting. The first shaft has one small 
bevel for the slow motion fast on it, and a bell-shaped clutch casting 
loose over the smaller bevel /. The face of this clutch forms the 








quick d bevel, and when the small wheel is taken out of gear 
by moving back the shaft, the clutch at the same moment catches 
it with internal teeth and becomes the driver for quick speed. It 
will be understood that the clutch wheel is always in gear, but 
runs loose till the shaft is moved back to throw out the small 
gear. This machine has also a mouthpiece next the trunnions, 
regulatable by a spring at C, so as to give any desired hold on the 
straw or hay as cut. 








Swarts are being sunk on the Osmund Mountain, in Sweden, 
for the working of certain petroleum springs which have been dis- 
covered. According to the report of Captain Lundborg, who is at 
the head of the undertaking, a depth has been reached of 253ft. 
The materials dug out are impregnated with that species of 
pose known in America as surface oil, end which is of a 

colour than that Vays used in Europe. <A determi- 
ailcs ies lemamente ¢ the boring shall be carried to 600ft., 
where the real petroleum is presum to lie in great abundance. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves ible for theop 


7 of our 
Correspondents. 








RAILWAYS BETWEEN INDIA AND remap ~_ 
m.—My friend Mr. Ikin, the eminent engineer, me tha 
-. an of a railway entirely on land, between England and 
India, was advocated in your number of the 26th ult. 

I find that to be the case, Itis true that the writer, Mr. Austen, 
does not say it is his own, and as my pro} has been #0 exten- 
sively circulated throughout the world he must have seen it some- 
where, for I have been labouring laboriously and somewhat success- 
fully for more than twenty years to get a railroad made in the very 
direction Mr. Austen alludes to, and which I am most happy— 
after being so long combatted—to find is making way in public 
opinion; but I write to inform you that I was the first to ce ee and 
have worked hard for its accomplishment for now nearly thirty 
years. In my letter to the Earl of Clarendon I began by laying 
down a principle which I enunciated in 1849, viz., that every 
mile of a route, in a given direction, that is laid upon land can be 
travelled over four times as quickly as by sea. : ; ; 

The principle has been often put forward since—in my identical 
words—and | am glad of it; but I must maintain that I was the 
first to formulate it; and I specially used it to show the advantage 
that my “direct land line” would have over the roundabout 
route by the “Suez Canal.” ‘ 

I proposed then to join the English and French networks of 
railway together by a tunnel under the channel, by a bridge across 
it, or by a submerged tube laid upon the bed of the sea from one 
shore of the straits to the other, like the telegraphic cables; then 
to connect the railways of Germany with those of France by a 
bridge at Kehl (since constructed in accordance with my sugges- 
tion), to make a railway down the valley of the Danube, fron Ulm 
to the Siebenburger district, passing Grosse-wardein, Hermanstadt, 
&c., to carry it on through Turkey, either to Constantinople or 
Adrianople, to unite Asia with Europe by a high-level viaduct, and 
continuing the railroad across the mountain ranges of Asiatic 
Turkey to descend the valley of the Euphrates, and so on by 
Persia, coasting the Persian Gulf, thus reaching India and forming 
a junction with our Indian lines—so as to make an uninterrup 
communication by rail between England and our Eastern posses- 
siona, whereon we could travel from one to the other, and vice versa, 
by express trains in about a week. P 

The Emperor of the French requested me to send him, through 
his private secretary, M. Mocquard, the details of my plan, which 
I did, and thereupon he made arrangements for constructing the 
bridge across the Rhine, &c. I had interviews with Sir Charles 
Wood (now Lord Halifax), with Ferruk-K with Turkish 
ambassadors, with Count Nesselrode, and many others on the sub- 
ject, and my ideas respecting it were laid before the Council in 
India, in accordance with Lord Palmerston’s suggestion. 

This colossal plan I am prepared to carry out, and have combined 
a fi ial arrang t by which the necessary funds could be 
readily raised, even in these bad times. 

When in Italy I turned my attention to a means of partially 
carrying into effect my grand project by taking the mails for the 
East through the Italian Peninsula temporarily, to save time while 
the railroads of Austria and Turkey are being constructed. With 
that view I proposed, some seventeen years ago, a locomotive line 
over the Mont Cenis pass for pe pa ea of placing about fifteen 
hundred miles of the Eastern mail route on land, viz., from Calais 
to Brindisi. This has since been effected and carried into execu- 
tion by the indefatigable exertions of my friend Mr. Fell. In con- 
nection with the above modification of my original plan I proposed 
to establish a line of fast steamers from Brindisi, the Brundusium 
of the Romans, or from Otranta to Antioch, or some other 
Mediterranean port near the Euphrates Valley, and from thence to 
make a cheap railroad to India, but I never had, at any time, the 
idea of using the route to the Red Sea, which is not in the right 
direction for India, nor is carriage by water suitable at all to our 
times of quick communication. 

Having thus shown that I was the first to propose direct rail- 
road ication bet this country and our important 
Peninsular p in India, and having given a hasty sketch 
of the manner in which I have been working for now nearly two 
decades with a view to its accomplishment, I write to say that I 
shall be most happy to have the co-operation of every one favour- 
able to my project. 
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y pr having called me to make railways and 
superintend public works of every kind in France, Belgium, Italy, 
Switzerland, &c., as well as in Great Britain and Ireland, during 
the last seven-and-twenty years, of course I was obliged to exert 
my efforts more abroad than at home; but even with all those 
drawbacks I am satisfied with the results of my exertions, for, inthe 
first place, many links in this grand chain of communication have 
been made, and secondly, instead of my plans being cried down now 
as Utopian and visionary, which they were until lately, letters such: 
as those of your correspondent age others, and cannot fail 
to help me in the prosecution of the grand work I have so much at 
heart, and for which I have made so many sacrifices. 
WIvuraM Henry VILLiers Sankey, C.E., 

and Corresponding Member of the Royal Dublin Society. 

5, Westminster Chambers, Victoria-street, 8. W., 30th June, 1868, 











THE PATENT OFFICE LIBRARY. 

Srr,--Being a constant professional visitor to this library, it is 
but natural that I should take a lively interest in all that concerns 
the full development of its capabilities as an adjunct to the Patent- 
office. I have therefore observed with attention the recent action 
of the ‘‘Public Museums and Free Libraries Association,” haviug 
for its object to “ urge upon the Government the duty of placing 
7 a footing worthy of national institutions the Public Museum 
of Inventions and the Free Scientific Library connected with the 
Patent-office. 

I am glad also to observe that capable men, occupying in- 
fluential social itions, have evin a desire to promote the 
establishment of free libraries and museums in places accessible to 
the public. But I am anxious to draw attention to the Patent- 
office oe as having a special character and function of its 
own, by which it is to be distinguished from ordinary free 
libraries, and which raises a doubt in my mind as to the applica- 
bility of the movement in question to this particular library. I 
am anxious, moreover, to express my conviction of the error 
involved in the effort to get a museum of inventions under the 
same roof with this library. 

The library itself is an interesting development of the provision 
contained in the 32nd clause of the Patent Law Amendment Act, 
1852, for the printing of specifications and indexes thereto, and for 
— them to the inspection of the public ‘‘at such place or 
places as the commissioners shallappoint.” The peculiar function 
of this library is to supply to inventors and their agents facilities 
for testing the novelty of inventions; and in this way its utility is 
incalculable. Much has been said, and with reason, of the 
necessity that exists for the enlargement of the indexes, so as to 
give increased facilities of reference to the contents of specifications, 
so that it is very desirable, if possible, to induce the commissioners 
to provide such facilities. It is also very useful to have a library 
in such a situation containing such a valuable collection of 
scientific books and periodicals. And the more the contents of 
such a library can be made accessible to readers of various classes 
the better. But it is always to be borne in mind that this library 
forms a part of the system to be worked by the Patent Commis- 
sioners, It is not a library for general purposes, and while there 
is very much more requiring to be done in its own legitimate 
way, it seems to me a great pity for any body of men external to 
the commissioners to seek to divert it from its primary uses by 
treating it as a general library, instead of one subservient to the 
working of the patent system with due efficiency, 
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So good and valuable a library having been formed, it seems also 
to be a matter of t that there should be any hesitation on the 
of the poner mena to increase the facilities of reference to 
its contents that are so much d ders, especially in the 
face of the recommendation of the ‘‘ Commissioners appointed to 
inquire into the working of the law relating to patents” in their 
of 1864. ‘‘They (the commissioners) think that patent 
fees should not be made to contribute to the general expenditure 
of the State until every reasonable requirement of the Patent-office 
has been satisfied.” 

It is a reasonable requirement of the Patent-office that the 
indexes to the contents of the free library connected with it should 
be made as plete as possibl 

But the museum appears to me to stand on a different footing 
altogether. It was not directed by the statute to be formed, and it 
is not a requirement of the Patent-office. Without denying that 
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some of its contents are extremely interesting, I do regard it as 
more of a luxury than a necessity. And I am afraid that the 
advocacy of its extension as a “ Patent Museum” has excited 

rejudice against patents altogether in some influential quarters. 
te appears to me that the museum has in this way been an incum- 
brance to the library and hindered its further development. Then 
it also appears to me that such a body of men as the Patent Com- 
missioners are likely to disregard enytiing like pressure from a 
voluntary association of scientific men, however influential in their 
respective positions; and my reason for addressing you at this 
time is because I fear lest the contemplated movement should have 
the effect of bringing out into action some of the latent anti- 
patent feeling of some past and present commissioners. 

WILLIAM Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane 
7th July, 1868, 








COAST RAILWAYS. 
Sir, —The essompenging sketch shows an arrangement of gun 
and carriage proposed by me for use on railways round our coast. 


The gun is mounted ona slide pivoting at the muzzle end, and 


may be removed and placed in the centre of the slide to enable 

mortar to be used from the same bed. should point out that 
the truck could be used for timber or other purposes, and so might 
be the property of the railway company, and be used by them in 








fitted with buffers to take up the recoil. After loading it is run 
forward by means of the toothed pinions working in racks on the 
slide. These pinions are then thrown out of gear to allow the 
gun to run back freely. The pin round which the slide pivots 


time of peace, I have also contrived an arrangement of turn 
tables and traversers, so that the trucks and guus may be shunted 
into redoubts and parallels, PHILLIP CALLER. 


1, Mason-street, New Cross-road. 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
S1r,—In reference to your notice of the annual meeting of the 
above Socie = your poe of the 4th inst., you state that the 
Society has mn established for the mutual benefit of assistant 
engineers and pupils in both civil and mechanical engineering. 


Permit me to say that in addition to these classes of the profes- | 


sion the Society is largely patronised by men who practise engineer- 
ing on their own account, and that at present the names of 
thirty-six of such, exclusive of those of twelve honorary members, 
appear on the books of the society. 
B. Hovcuton, President of the Society, 
Whittington Club, Arundel-street, Strand. 





ON THE AERONAUTICAL EXHIBITION AT THE CRYSTAL 
PALACE, 

Srr,—A few years ago, I might almost say months to be nearer 
the truth, and aerial navigation was generally regarded as a vision- 
ary project, a result doubtful in achievement and useless in its 
aim. Its votaries were considered, in common with alchemists and 
“perpetual-motion seekers,” as being weak of reasoning power, 
and often their study furnished a theme for ridicule upon them. 
The only results furnished by the science had been hitherto adopted 
as a source of amusement to the vulgar. That few months have 
passed, and we, the British public, were actually invited in an un- 
prejudiced spirit to consider an exhibition of the labours of many 
inventors, who for years have reserved their seclusion in studying 
this their favourite subject, and to meet, if such there be, a Newton 
who will have the courage to confute and convince them and us, 
according to the laws of reason, of the high improbability or 
actual impossibility of the project. Until the subject is thus treated, 
and such time arrives, aerial navigation must have remained an 
unsolved problem, and much valuable time and skill necessarily 
wasted in not only investigating in the wrong direction, but by 
many experimentalists in going over the sume ground explored by 
others previously and abandoned as unfruitful. 

I do not purpose to court argument in dwelling on the utility of 
aerial navigation; if it could be rendered practicable there are no 


doubt many instances where it might prove invaluable, but as an | 


achievement fondly anticipated and eagerly sought after has it 
always commanded a prominent place of interest in public estima- 
tion? It is in the latter cause I venture to make these few remarks, 
embracing the opportunity that has been afforded in the exhibition 
of such inventions now being held at the Crystal Palace, of dwelling 
rather more largely on the sciences than I should otherwise have 
ventured to have done. 

As to the advisability of holding an exhibition of apparatus pur- 
posing to achieve so doubtful an object, there can, I think, be but 
one opinion on the subject upon due consideration. It is certain 
no harm can arise therefrom, under efficient management. The 
benefits, although not positive, may, by negative evidence, evince 
some truth, and certainly much information. If I might suggest 
an exhibition of ae essaying to accomplish perpetual 
motion, I feel assu it would furnish fruit in establishing the 

roblem and the probability of its ultimate solution in all its 
Coosa gs, deterring intelligence from fruitless investigation, and 
diverting it to the use and benefit of mankind in other and more 
certain pursuits. But in the present instance it is more than 
desirable, it is necessary to the progress of science and civilisation. 
Holding a relative position to the public different than individually 
the devotees of these abstruse studies bear to each other and to the 
public in general, I give this opinion based upon experience. Many 
a clever and ingenious mind has been devoted through long days, 
months—aye, we may say, years—in seeking visionary results in 
erostation. When they think they are nearest they are as far 
nearly as when they commenced from its achievement. It is then 
some one is confided with the whole work—their opinion is sought. 
If they say it is impracticable they are considered cruel. If, on 
the other hand, they accede to the views of the inventor, knowing 
the testimony to be false, their conscience rises in judgment 
against them. It is the same tale each one a honestly 
believing he is the first one in the field. Such exhibitions as 


the present afford an opportunity for all interested in the sub- 
ject of meeting and eudoning Gleam It shows the practica- 


bility of success. It shows, further, how far we are from attaining 
| the object of our desires; and lastly. it may afford an idea--for 
| ideas are reproductive to some observers—to attain the object 
| sought after, and a successful solution of the problem at issue. 

Let it be no discouragement that the problem has not yet been 
solved to those who are capable of bringing knowledge to bear on 
the subject. I am of opinion that aerial navigation, if not flyingin 
| the air by the aid of machinery, is not only possible—for that bas 
| already been proved in small scale by the toy known as the aerial 

top—but is probable and practicable in attainment. Any one with 
| a goodly store of knowledge of the subject and a certain amount of 
confidence who may feel inclined to enter the field, Jet him do so, if 
time and means are at his disposal. Honour awaits him. Why 
we should be near and rod have arrived at the ultimatum, 
is pretty well illustra in the exhibition in question. 
They who appear to have given most consideration seem to 
| consist of a class for the most part uneducated in mechanical laws, 
and ‘‘who have been unable to give practical effect to their views, 
since they could neither construct the apparatus they required, 
nor did there exist any organised society from whose published 
roceedings they could gather confirmation or condemnation.” 
is is the language that forms part of the preface to the catalogue 
of the Society’s exhibition; from that cause the Society expects to 
find much misapplied talent. Cherishing one idea, they have in 
many cases sought rather to confirm natural laws therewith than 
comply with nature. 

Another reason hindering progress in the science, naturally 
arising from the foregoing, a distinguishing feature in this class 
of inventors—pertinacity to one idea, not being susceptible of 
conviction that their favourite idea may be, and probably is, a 
| fallacy. The absurdity of the reasoning at once struck a casual 
observer in this exhibition on seeing the identical idea adopted b 
more than one candidate, treating it but slightly different to 
other, and each one condemning the other to emulate his own. 
| The present exhibition is undoubtedly a step in the advance- 
| ment of the science. Previous to it little or nothing was taught; 
} 











the only information was to be found in encyclopedias or inferred 
from the writings of the ancients. The Aeronautical Society will 
| now become the means of reference for future research, and it is 
| with no small degree of satisfaction one reads names already 

added thereto of note, and men of genius and talent. The time, 
let us hope, has now arrived when we shall have solemnly decided, 
after due consideration which the subject deserves, if aerial navi- 

tion be an object capable of being accomplished, and is, there- 
ore, worthy of prosecution; or on the other hand, if it is impossible, 
then no longer countenance it in word or deed. 

Having prefaced by these few remarks on the present Aero- 
nautical Exhibition, on a future occasion 1 propose to treat more 
fully upon the objects exhibited, and the principles on which they 
were based, showing how easily, by such, we are enabled to reduce 
toa practical solution the chances of success in their aim, and 
endeavouring to do so in as clear and popular a manner as the 
nature of the subject will allow. T. 





CORLISS ENGINES. 

Sir,—Judging from the way in which your correspondent, ‘‘ An 
Engineer,” speaks of the Corliss engines of the steamship Id 
one would think he was a sworn enemy either of the principle i 
or of its very able advocate, Mr. Spencer. 

He speaks of Mr. Spencer having hoped for a consumption of 
only 1°5 lb., but this is not a fair comparison, for Mr. Spencer 
| meant his prophetic hope orly to apply to engines working at very 
| high pressures, such as 100 Ib., and he still hopes for and believes 





in such splendid results, if his customers would only give him 
scope in the strength (and cost) of their boilers. 
He also speaks of Mr. Spencer having actually succeeded in 
burning only 2063 lb. If this were undoubtedly correct it would 
be a serious matter, but Mr. Spencer (although he believed it to 
be correct nine years ago) is now convinced that, in spite of all 
his care to obtain a correct result, he was not successful; for, 
though he obtained the quantity of coal from the owners’ books, 
yet he thinks that the diagrams which were handed to him by the 
engineer at the year’s end were too favourable sam 
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Jury 17, 1868. 





THE ENGINEER. 





But, even admitting the possibility of the 2063 being right, the 
Tduna is a most excellent example of small consumption, and will 
bear comparison with many of the best of engines. In the com- 
parison let us take H.M.S.’s Warrior, Minotaur, and Bellerophon, 
which have magnificent engines, though the ships themselves have 
not given the greatest satisfaction, Thus:—Mr. Spencer obtained 


in 1839 (?), 2" 08: 3 lb.; the poly Iduna, 2°3 lb.; ; *some ve 
good Cornish engines, 2°8 lb.; +t H.M.S. Warrior, : “58 Ib. ;+H.MS., 
Minotaur, 3°616 Ib. +H. MS . Bellerophon, 4° 049 Ib; ordinary 
condensing engines, about 6 Ib, 

T enclose a diagram from anon-condensing Corliss engine (omitting 
unnecessary particulars), which shows that when carefully adjusted 
the Corliss valves leave but little to be desired, T. 8. E. 

Sunderland Engine Works, July 13th, 1868, 














THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months, 

1478. JON MARTIN STANLEY, East Parade, Rhyl, “Improvements in a 

a and apparatus for, obtaining hot air for heating buildings.” —4th 
‘ay, 'S*S. 

1864. GEORGE FINNEGAN, Upoer Abbey-street, Dublia, ‘“‘ Improvements in 
band-saw machines,”—6th June, 1868. 

1876. RICHARD HUSBAND, Manchester, ‘* Certain improvements in the method 
of ventilating hats or other coverings for the head.””"—9th June, 1868. 

1945, CARL EDWARD SCHWARTZ, Aske-street, Hoxton, London, ‘An im- 
ag mode of, and means for, obtaining crystal brocated colours.”—13ih 

une, 1868, 

1948 LEON STANISLAS THOMASSIN, Rue d’Enghien 
proces: 0°, and app» ratus for, p 

1951. THOM: AS KENDRICK, Birmingham, “An i ion 1 of 
fenders and other u-eful and ornamental articles ocuaiy used in connection 
therewith.”—15th June, 1968. 

1959. DAVID ELDsR, Newcastle-upon-Tyne, “Improvements in dredging 
machines and in ape daratus connected therewith.” —16th June, 1863. 

1972. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ {mprove- 
ments in the pu'ification of ceramic, vitrifiable, and other matters, as also 
of the crucibles, furnaces, or vessels used for containing the same.”—A com- 
munication from Lou's Ciémandot and Emile Rousseau, Boulevart St. Martin, 
Paris. —\7th June, 1868. 

1974. JOHN LUMLEY and EDWIN LUMLEY, Kirk Hammerton, Yorkshire, 
“ An improved machine for the manufacture of Pp lis.” 

1976. ALEXANDER COCHRAN, Kirktonfield, Renft » N.B., ** Imp 
ments in machinerv for finishing woven fabrics.” 

1978. GEORGE FREDERICK REDFERN, South-street, Finsbury, Middlesex, 
‘Improvements in machinery for drawing rovings and spinning yarns of 
cotton, wool, and other fibres.”—A communication from George William 
Philmont. U.S. 

180. CHARLES HENGST, St. George’s-terrace, and HENRY WATSON, Grove- 
road, Fulham, ‘* Anim proved mode of and means for manofacturing gas for 
lighting »nd heating purposes.” 

1982. JAMES HEMINGTON, Chatteris, Cambridgeshire, “I ts in 
machinery or apparatus for grinding or sharpening the cutters of reaping 
and mowing machines.”—ISth June, 1868 

1983. EDWARD REINHOLD KAULBACH, King William-street, West-strand, 
London, “ A new and i »proved rotary engine.” 

1984, ALEXANDER MACKIE, Warrington, Lancashire, “ Certain improvements 
in machinery or apparatus for ‘ setting’ and distributing type, and in appa- 
ratus for prepiring certain materials to be employed therewith.” 

1986, DAVID GREIG and JOHN GREI@, Edinburgh, , ne. N.B., “Im- 

ts in lithographic prinwng hi d in printing machines 
generally.” 

1948. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, “‘ Improve- 
ments in apparatus for obtaining motive puwer by the combustion of inflam- 
mable aeri’orm fluids.” 

1989 FREDERICK BERNARD DaeING, Victoria-street, Westminster, and 
ROBERT HARKNESS TWIGG, East India Avenue, London, “ improvements 
7 machinery tor boring or working in rock, stone, or earth.”—19th June, 
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1992, GEORGE OWEN Compton-terrace, Islington, London, ‘‘ Improvements in 
chess boards and chess men.” 

1993. WILLIAM UMPHERSTON, Loanhead, Edinburgh, ‘‘ Improvements in 
steam engines for obtaining an almost uniform speed by means of connec- 
tions between the governor and an auxiliary cut-off valve.” 

1994. GEORGE HARRISON MIDWOOD, Manchester, “Improvements in the 
treatment of certain waste yarns or threats, and in the subsequent appli- 
cation thereof, for the mannfacture of woven fabrics.” 

1996. ANDREW AINSLIE COMMON, South-bank, Kegent’s Park, London, 
“Improv ments in the manufacture of : tench traps for sinks and drains.” 
1998. JONAH HADLEY, City Fiour Mills, London, ** Improved apparatus for 

cleaning and decorticating wheat.” 

20.0. CHARLES HENRY MURRAY, Loman-street, Southwark, London, ‘‘ An 
improved device for uniting and securing the ends of straps and belts.” 

2002. JONATHAN SHELMERDINE, WILLIAM WALKER, and EDWARD HOLT, 
Albion Ironworks. Mies Platting, Manch “imp in valve 
gear f -r steam an? other motive engines.” —20th June, 1358. 

2006, ROBERT 4USTIN and WILLIAM KEgR AUSTIN, Glasgow, Lanarkshire, | 
NB, * Improvements in rotatory engines and pumps.” 

2007 Ww ILLIAM TONGUE, Kennington, Surrey, ‘* Improvements in machinery 
for 6 paring fiorons materia's for combing an! spinning.’ 

2008. EDWARD THOMAS HUGHES, Chancery-lane, London, “Improvements in 
machines for polishing needles.”--A communication from Chauncey Orrin 
Crosby. Newhaven, Connecticut, U.S. 





2028. CHARLES THOMAS SUTTON, Holluway-road, London, bad pep ape in 
-apparatus to be used for educational purposes, to the p 
force of stem and the action of the screw propeller.” 

2029, BENJAMIN THEOPHILUS Moors, Elm Lodge, Spring Grove, Isleworth, 
ponien, - New or improved apparatus for protecting water pipes from injury 
by frost. 

2030. WILLIAM CARR, Manchester, “ Certain imp in the construc- 
tion and manufacture of carriages, coaches, and other vehicles of a similar 
description.” 

2031. JAMES GREGORY, King’s Wood Ironworks, near Bristol, Gloucestershire 
* Improvements in apparatus for eharring and preparing animal charcoal so 
asto nal it fit for use in the process of purifying saccharine and other 
matter: 

, 2032. NATHANTEL CLAYTON UNDERWOOD, Hyde-road Ironworks, Gorton, 
Lancashire, ‘ Improvements in carding engines.” 

2030. JONATHAN MITCHELL, Bradford, Yorkshire, “ Improvements in fur- 
naces.” 

2037. MATTHEW MACKIE and JOHN MACKIE, Kilbirnie, Ayrshire, N.B., 
“Improvements in apparatus applicable to steam boilers for utilising the 
waste heat and for economising fuel.” 

2038. THOEAS RESTELL, Birmingham, “Certain improvements in military 
and sporting guns, as also in cartridges applicable to the same or other 
descriptions of breech- loading guns now in use, as well as in bayonets for 
military guns.” 

2039. GEORGES SMITH, Upper Thames-street, London, ‘“ Improvements in 
ventilating boots and shoes, and in the apparatus to be employed 
therein,” 

2041. ROBERT ELSDON, Brockham, Surrey, ‘‘Improvements in burning Mme 
and cement, and in »pparatus employed therein.” —24th June, 1568. 

2043. JOSEPH BRIGGS, Barrow, Lancashire, “ Improvements in constructing 
ingot moulds,” 

2044. JAMES JACK, Liverpool, “Improvements in applying auxiliary screw 
propellers to sailing ships, and in the construction of sailing ships to adapt 
them there’or.” 

2045. ELLIS LEVER, Denton, Lancashire, ‘Certain improvements in the pre- 
paration or coating of woven fabrics which are to be subsequently rendered 
liquid proof or non-intlammabhie.” 

2046. ARTHUR DANIEL AULTON, Waisall, Staffordshire, “ A new or improved 
mode or manner of giving motion to sew.ng machines and other like pieces 
of mechanism.” 

2047. JOHN GOODJER GARRARD, Harlow, Essex, “Improvements in rick 
cloths.” 

2018. The Rev. HENRY HIGHTON, M.A., Sussex-square, Brighton, Sussex, 
“ [Improvements in the manutacture of artificial stone or slate, and in colour- 
ing the sane.” 

2019. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in fire-arms and cartridges.”—A communication from 
Ambj orn Pierre le Comte Sparre, Turin, italy. —25th June, 1468. 

2050. JOHN HINe, Cockermouth, Camberland, * Improvements in apparatus 
for cutting or dressing millstones.” 

2051. CHARLES HASTINGS, JAMES BRIGGS, and JAMES LAW, Bradford, York- 
shire, ** Improvements in machinery and apparatus for finishing yarns made 
of woo! and other fibrous substances,’’ 

202. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, New or improved machinery or apparatus for cleansing or washing 
bottles."—A communication from Adolphe Cointreaa, Angers, Maine et 
Loire, France 

2058. THOMAS DODD, Crumlin, near Newport, Monmouthshire, ‘‘ Improved 
apparatus or arrange.nents for covering and uncovering railway trucks aud 
wagons.” 

2054. MICHAEL BURKE, Liverpool, “ Improvements in folding chairs.” 

2055. RoBgaT CLouGH, Grove Mill, Keighley, Yorkshire, ** Improvements in 
looms for weaving ” 

2057. SAMUEL SOLOMON MAU prcn, Monkwell-street, London, ‘‘ An improved 
fastening for neckties, scaris, and other articles.”—A communication from 
Symon Hayem, Ru: du Sentier, Paris. 

2058. JAMES ba Castle Ironworks, Stalybridge, Cheshire, “ Improve- 
ments in bh or arra for opening, cleaning, and preparing 
cotton and other Gbrove materials.” 

2059, ANDREW THOMSON, ~outhampton, “ Improvements in water-closets.”” 

2060. enna HALE HOLMES Gravesend, Kent, * Improvements in electro- 

lectric machines.” 

2061. | Luke T; ay Leadenhall-street, London, “ A new or improved appa- 
ratus to be used alung shore for the distiilation of pure water from salt water 
or water impregnated with earthy or other matters.” 

2063. TimOTHY COLEMAN BLANCHFLOWER, Great Yarmouth, Norfolk, ‘* An 
a mode of packing preserved meats and fruits for sale.”—26th June, 














1863. 

2066. ROBERT WARRY, St. Mary’s Barracks, Gillingham, Kent, “ Improve- 
men's in (he construction of breech-loading @re-arms.” 

2063. COLIN MATHER, Salford, Lancashire, *‘ An imp.oved mode of excavating 
or loosening and removing soil and other deposits for forming, deepening, 
and cleaning harbours and docks, and for other purposes,” 

20 0. JAMES TYSON, Spark Bridge, near Ulverstoac, Lancashire, ** Improve- 
ments in machinery used in the manufacture of bobbins for thread or tor 
similar purposes.” 

2072. WILLIAM FRANCIS DEANE, Farnworth, near Bolton, Lancashire, “ Im- 
provements in obtaining oxide of manganese from a ceriain residual product 
of the manufacture of chlorine.” 

2076. ROBERT SMITH, Compton-road, Islington, London, “ Improvements in 
the means employed for preventing the fouling of iron and other ships’ 
bottoms.” —2,th June, 1868. 





{nvention Protected for Six Months by the Deposit of 
Complete Specifications. 
2124. CHARLES ROUSSEL, Louviers, France, “ Impr in hinery or 
apparatus for spinniug, doubling, and twisting fibrous substances, ”—3rd 
July, 1868. 


¢ 








Patents on which the Stamp Du'y of £50 has been Paid. 


1803. JAMES BULLOUGH, Baxenden, near Accrington, Lancashire, ‘* Looms for 
weaving.”—7th July, 146». 
796. ERIC HUGO WALDENSTROM, Manchester, “ Machinery or apparatus for 
the manufactute of bolts, rivets, &c."—7th July, 1865. 

1865. JOSHUA THORNTON, Cleckheaton, Yvuraslire, “ Straightening wool, 
cotton, &c.”"—18th July, 1865. 

1919. JOHN MCGRIGOR CROFT, Abbey-road, St. John’s Wood, London, 
** Steering ships or other ves-els."—24th July, 1865. 

1912. WILLIAM FDWARD NEWTON, Chancery-lane, London, “ Machinery for 
planing metals.”—<erth July, 1865. 

1944. WILLIAM BARTON, Boston, Lincolnshire, ‘* Cooking stoves and ranges.”’ 
—26th July, 1965. 








2010. WILLIAM EDWARD GEDGE, Welling’ on-street, Strand, London, “ Improved 
means of indicating the doors of railway or other carriages are securely 

@fastened or simply closed."—A communication from Victor Décombes, 
Faubourg St Martin, Paris. 

2011. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “‘ Improve- 
ments in machinery or apparatus for the manufactare of cards for carding.” 
—A communication from Charles Justin Deblon, Lille, France. 

2012. MATTHEW GRAY, Highbury-hill, Middlesex, and LEMUEL GIBSON, 
Silvertown, Essex, ** Irnprovements in coating or covering electric con- 
ductors.” 

2013. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in machmery or apparatus for wind ng thread.”—A communication from 
Jean Alfred Desbois, Ronlevart St. Martin, Paris. 

2014. CORNELICOS WHITEHOUSE, near Cannock, Staffordshire, “ Improvements 
in mill bills and picas for dressing millstones, and for dressing stone for other 
purposes,” 

2015. GeORGE TAYLOR, Bradford, Yorkshire, “Improvements in the con- 
struction of boots and shoves, alsoin means to be used in connection with 
such ¢ nstraction.” 

2016. JAMES HAYES and JOSIAH HAYES, Overend Ironworks, Elton, Hanting- 
donshire, * improvements in machinery for actuating straw shakers and 
vibratory screens or riddles." —22nd June, 186%. 

2018. CAMERON MACARTNEY HARWOOD DOWNING, Gloucester-terrace, 
Hyde Park, London, ‘* Improvements in fire-arms, in the method of dis- 
charging them, and in the cart idge.” 

2019. HENRI ADRIEN BONNEVILLE, Sackville-street, Piceadiliy, London, 
“Certain improvements in machinery for carding and spinning wool and 
other fibrous materials.” —A communication from Célestin Martin, Sépinster, 
Verviers, Belgium. 

2020. JOHN DOUGLAS and ALEXANDER DOUGLAS, Stranraer, Wigtown, N.B., 
“ Improvements in reaping and mowing machines.” 

2021. CHARLES JOHNSON, Oxton, Cheshire, *‘ Improvements in boilers for 
heating and circulating water and other ‘iquids and gencrating steam.” 

2022, ALFRED VINCENT NEWTON, Chancery-iane, London, *“ An improved 
construction of folding chair.”—A communication from Claudius Otignon 
Collignon and Nicholas Collignon, Closter Bergen, New Jersey, U.S. 

2023, ALFRED VINCENT NEWTON. Chancery-lane, London, ** An improved 
constructiou of a b.ick machine.”—A communication from Peter Hayden, 
Pittsburgh, Pennsslvania, U.S. 

2024. POTTO BROWN, H«ughton, and BATEMAN RROWN, Huntingdon, *‘ An 
improved staff or instrument to be used to ascertain the irregularities in the 
surfaces of milistones with a view to their correction.” 

2025. CHARLES THOMAS BURGESS, Brentwood, Essex, “Improvements in 
Teaping and mowing machines.”— 23rd June, 1868. 





Patents on which the Stamp Duty of £100 has been Paid, 


1757. WILLIAM BRIDGES ADAMS, Holly Moant, Hampstead, Middle:ex, 
** Locomotive engines and tra‘ns.”"—12¢h July, 1861. 

1749. JOHN CLUTTON BLAIR SALT, Birmingham, “Street plates, name plates, 
&e.”"—i lth July, 1861. 

17 8. ALFRED TOPHAM, JOSEPH TOPHAM, and JABEZ TOPHAM, St. Pierie les 
Calais, France, * Manufacture of lace.”’—15th July, 1861. 


Notices of Intention to Proceed with Patents. 


710. THOMAS HORSLEY, Coney-street, York, “‘ Improvements in breech-load- 
ing fire-arms.”—ind March, 1868. 

714. WILLIAM EDWARD GEDGE, Weillington-street, Strand, London, ‘A 
mineral paper hanging intended to preserve apartments from dampness.”—A 
communication from Victorin Tybur, Passage des Petites Ecuriez, raris. 

718. JOHN LAKKER, Todmorden, York-hire, ‘* Certain improvements in the 
method of consuming smoke from the fuel used in furnaces, and in the 
method of supplying fuel to furnaces, and in apparatus connected there- 
with.’ 

729. HUGH KENNEDY, Southampton-buildings, Chancery-lane, London, ‘‘ An 


improved machine for cutting Giles.” 
a 





777. JAMES EASTWOOD, Blackburn, L hire, “I hi 
for preparing size, and in machinery or apparatus to be pt te in the 
sizing of yarn and other fibrous materials and fabrics.’ 

786. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, ** Improvements iu the construction of steam boilers.” — A com- 
munication from Auguste Leon Bézy and Isidore Agnan Desnoyers, Paris.— 
6th March, i868. 

789, SIDNEY BROWN, Blackfriars-read, London, “An improvement in the 
method of ornameutating bottles, vases, and jars used for perfume toilet 
purposes,” 

797. ROBERT MAGNUS CHEVALIER, Beresford terrace, Notting-hill, W., “An 
improve nent in the manufacture of the blinds usually called ‘ venetian 
blinds.’ ” 

800. WILLIAM WELLINGTON GREENER, Loveday-street, Birmingham, ‘‘ Im- 
provements in central-fire breech-loading guns and pistols.” 

80!. FREDERICK JAMES BAYNES, Holloway-terrace, Holloway-road, Islington, 
London, * Improvements in kitchen ranges and parts connected there- 
with, which imvrovements are also applicable to other coking stoves,” 

803. PHILLIPPE Kocd, New Haven, Connecticut, U.S., ‘* Machinery for making 
metallic nuts.” —7th March 1848. 

817. PHILIP FANCKES HALBARD, Burton-on-Trent, Staffordshire, “ Improve- 
ments in stench traos,”"—9h March, 1868, 

833. SAMUEL BROOKS, Union Works, West Gorton, near Manchester, “ Im- 
provements in machinery for preparing, spinning, aud doubling cotton and 
other fibrous substances.” 

83. EDMUND BROADBENT and JOHN BROADBENT, Manchester, “ Improve- 
ments in machinery an? apparatus for manvfacturing paper bags.” 

842. WILLIAM HAWTHORN, Newcastle-unon-Tyne, “Improvements in steam 
generators and other boilers.”—11th March, 1863. 

843. FREDERICK ARTHUR PAGET, Seymour-chamb rs, York-baildings, Adelphi, 
London, ** improvements in constructing ships’ compasses and their bin- 
——. and in preventing the deviations of compasses in iron or steel 

ips. 

852. JOHN HODGESON, Latchford, Cheshire, “ Improvements in railway and 
other signals, and in mechanism for actuating the same. 

854. ALFRED GEARY and EDWIN GEARY Horsflield-road, Bristol, “ Improve- 
ments in cinter sifers."—12¢h March. 1868. 

866. SALOM HENRY SALOM, Regent-street, London, and THOMAS FIELD, Vine- 
street, Westminster, **An improved apparatus or instrument for clipping 
or shearing the hair of horses and other animals.”—13/h March, 1868. 

877. JOHN CARTER, Birmingham, “ Improvements in machinery for the manu- 
facture of nails and spikes.”—14th March, 1868. 

892. WILLIAM EDWARD NEWTON, Chancery-lan*, Lonion, ‘‘ Improvements in 
tel’graphic apparatus.”—A communication from Elisha Whitielsey and 
Edward Angusti.e Calahan, New York, U.S.—1l6th March, 1868 

901. WILLIAM EDWARD GEDGE Wellington-street, S:rand, London, “ Tm- 
proved fuel, by the use of which the kindling of fires will be greatly fac'li- 
tated."—-A communication from Kemy Nicolas Legendre, Passage des 
Petites Ecuri-s, Paris.—17th March, 185, 

944, HENRY FRANKLIN SHAW, West Roxbury, Norfolk, Massachusetts, U.S., 
** Improvements in machines fr overcoming resistance.” — ‘9th March, 1868, 

962. WILLIAM STAPLES ROULTON, Rose-lane [ronworks, Norwich, ** Improve- 
ments in lawn mowers.” 

965. JOSIAH GEORGE JENNINGS, Palace Wharf, Lambe'h, Surrey, “‘ Improve- 
ments in water-closets and in appara‘as fr supplylag water, and in sewers 
or Grains for receiving the sane,”—2Ist March, 1868 

969. EDWARD KENWORTHY DUTTON, Snithy Door, Manchester, ‘‘ Improve- 
— in valves employed to regulate the flow of water.”"—23rd March, 

868. 

1004. RICHARD SMITH, jun., Derbvshire, *‘ Improved apparatus or machinery 
for scouring and hu.ling grain and seeds,” —24th March, 18 8. 

1109. RoBerTt JOSEPH MORRISON, Great St. Helens, Bishopsgate-street, 
London, “ Improvements in cotton gins.”"—4A communication from Messrs. 
Joseph: II. Adams and Coomhs, New York, U 8. 

1lit. JEAN HIPPOLYTS PUFORT and DOMINIQUE GANCB, Roulevart St. 
Martin, Paris, ** fmprovements in sewing machines.”—'st April, 1868. 

1415. SAMUEL CHATWOOD, Bolton, Lancashire, *‘ improvements in the con- 
struction of safes.”—30t% April, 1868. 

1544. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “Im »rovements in fans and in the method of conbining the samo 
with pocketbooks and othr like articles,”—A communication from Otto 
Briick, New York, U S.—12th May, 1868. 

1839. WILLIAM FIRTH, Burley Wood, near Leeds. Yorkshire, “‘ Improvements 
in de dorising petroleum and other oils.” —4th June, 1868. 

1972. ALEXANDER MB&LVILLE (LARK, Chancery-lane, London, ‘ Improve- 
ments in the purification of ceramic, v trifable, an‘ other matters, as also of 
ths crucibles, furnaces, or vessels used for containing the same.”—A com- 
munication from Louis Clémandot and Emile Rousseau, Boulevart St. 
Martin, Paris.” —17th June, 1868. 

1984, ALEXANDER MACKI&, Warring*on, Lancashire, “ Certain improvements 
in machnery or apparatus for setting and d.stribating type, and in appa- 
ratus for prepating certain materials to be employed therein.” —19th June, 
1868. 

1994. GEORGE HARRISON MIDWOOD, Manchester, “ Improvements in the 
treatment of certan waste yarns or threads, and in the subwquert appli- 
cation thereof, for the manufacture of woven fabrics.”—20th June, 1468. 


All persons having an interest in opposing any one of such appi'cations 


should leave particulars in writing of their objections to such application at 
the office of tue Commissioners of Patents, within fourteen days of its date, 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. “ ms exceeding 5s. must be remitted by 
Vost-otfice Order, made payahle at the Vost-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent -ofice, Sogthampton-buildings, Chan- 
cery-lane. London. 

*,* Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specifications, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared apa f jor THB 
ENGINES, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Miils, Gearing, Boilers, #ittings, &c. 


3690. W. E. NEWTON, Chancery-lane, London, ‘‘ Motors or apparatus for 
generating motive power.’ —A communication.— Dated 2*th December, \s67. 

The patentee claims, First, a motor operating to comp’ess or force air or gas 
by the reciprocting a tion of a weighted and loose or imdependent piston or 
prejectiie Started or set in motion at each return stroke by any suitable explo- 
sive force or expansion of gas or vapour under heavy pressure within a tube 
or cylinder provided with suitable ovenings, 80 a3 to establish the necessary 
explosion or starting impetus, and for reception and discharge through appro~- 
priate valves of the air or gas which it serves to compress, as described ; 
Secondly, a motor operating to compress or force air or gas by the rotary action 
of a weighted and jcose or incependent piston or projectile within a cylinder or 





732. JAMES WILLIAM HARRISON and CECIL REEVES HARRISON, Hampst 
road, London, * {mprovements in paraliet rulers.’—3rd March, 1868. 
744. WILLIAM KNOX STUART, Glasgow, Lanark-hire, N.b., *‘ Improvements 

in arrangements and apparatus for dealing with and utilising sewage. 

745. JOHN GEOKGE KINCAID, Greenock, Renfrewshire, N.B., * Improvements 
in twin-screw propelling apparatus.” 

750. JOHN BRIGHAM and KICHARD BICKERTON, Berwick-upon-Tweed, “ Im- 
provements in reaping and mowing machines or harvesting machines.” 

752. CHARLES RUSSELL KOCKLEY, Cannon-street, St. Paul's, London, ‘‘ Im- 
provements in pipes for smoking tobacco.”’ 

755. CHARLES >CHINZ, Faubourg de Saverne, Strasbourg, France, “ A process 
for the partial elimination of the nitrogen from the products of com- 
a and furnaces and apparatus connected therewith.”—4ih March, 
166 

758. Bacros AUGUSTE DUVRENS, Rue de la Fidélité, Paris, *‘ Improvements 
in covers or c psules for jars, pots, and other vessels.—A communication 
from Monsieur Henry Viollet, Tours, France. 

760. WILLIAM rae LAKE, Soutbampton-buildings, Chancery-lane, London, 

a ts 1 hunism for preparing soles, and fur sewing the same 
upon ‘boots and shoes.” —A communication from Lyman Keed blake, Boston, 
Massachusetts, U.S. 

764. JOSIAH , Le boa pean Beechmont, Sydenham Hill, Surrey, ** Im- 

vanometers.”—5th M: 1868. 








* With every possible economical geet ae to their boilers. 





[Sk. t ENGINEER, July 10th, 1868 (leading article 


174. JOHN wnsnaa, Wigmare-siee, London, “Improvements in tl the con- 
struction of pianofortes.” 





annular chamber provided with one or more abutments and suitable inlet and 
outlet passages controlled by valves for the reception and discharge of the air 
or gas, togecher with orifices or passages for intro -uction to the cylinder inter- 
mittently or at intervals of any suitable explosive force or gas or vapour under 
heavy pressure, +o as to impart an impetus to the piston to establish and con- 
tinue its momentum, as described; Thirdiy, in comb:nation with a loose or 
independent piston operating to compress air or gas within a cylinder or tube 
provided with suitable openings or passages, a8 described, he claims the use of 
@ many -chambered rotating or other working magazine containing powder or 
other explosive material, and acjusted to its firing position by the action, 
either directly or indirectly, of the piston and its charges exploded automati- 
cally in succession by electr.city through its connection with a battery or bat- 
teries, as specified ; Fourthly, the comb.nation with a motor operating to com- 
press air o gas within a boat or vessel of jet pipes arranged to project into 
tubes fitted in and through the hull of the boat below the water-line, and open 
at their opposite ends to effect propulsion or movement of the boat by the com- 
pressed air or gas as it issues from the jet orifices within the hull tubes at a 
point or points mtermediately of their length, as described, 
3695. J. JowET?, Parkhead, Lanark, “ Furnaces.”— Dated 2th December, 867. 
This invention consists in forming that part of the 1001 avove the fire bars 
into an elevated hollow chamber or receptacle, with the front part sloping 
downwards towards the bridge, the space between the bridge and roof being 
contracted to smaller dimensions than usual. effect of this arrangement 
will be obvious.— Not proceeded with, 








Juty 17, 1868. 
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. W. KENDRICK and J. WOOLDRIDGE, Westbromwich, Stofford, “‘ Apparatus 
ones or preventing the formation of smoke in steam boiler or other 
."— Dated 3° th December, 187. 

According to this invention the inventors make the furnace door of a box or 
chamber open at front and back, and by preference wider at the front than atthe 
back. In the said box or chamber they fix vertically a series of corrugated er 
zig-zag plates made preferably of cast tron, the said plates extending from front 
to back. By means of projections on the tops and bottoms of the said 

ates they are kept at a small distance fromoneanother. The box or chamber 
js filled with these vertical corrugated plates. In front of the box or chamber 
constituting the furnace door, they fix a trame of horizontal or nearly horiz nial 
bars or narrow plates, and in front of these is a flap or thin door turning upon 
a hinge, so as to be capable of rising and falling. and thereby either exposing 

. or covering the said frame of bars or plates. When the flap or thin door is 
depressed, no alr enters throaghthe chamber or box into the furnace, but 
when the flap or thin door is raised upon its hinge more or less, a greater or 
Jers quantity of air passes through the frame of horizontal bars, and between 
the vertical corrugated plates into the furnaee. Connected with the flap or 
thin door is a collapsible vessel bat similar to a circular bellows, the 
flap and collapsible vessel being connected together by means of a cord or c!.ain 
passing over pulleys, When the collapsible vessel is filled with air, the flap or 
thin door is raised into a nearly horizontal position, and as the vessel emptics 
itself of air through a small aperture made for that purpose, the flap or thin 
door gradually falls and covers the frame of brass descri ed. In using the 
apparatus the stoker, after firing and closing the furnace door, fills the 
collapsible vessel with air, thereby raising the flap or thin door described. A 
large quantity of atmo-pheric air is thereby permitted to pass through the 
frame of bars, and between the vertical corrugated plates, which air is heated 
by the said plates, and combines with or burns the gases and volatile matter 
driven off from the fuel when it is first thrown upon the fire. By the gradual 
fall of the flap or thin door the supply of air is gradually cut off, and the 
formation of smoke atter tiring thereby wholly or in part prevented. In order 
more effectualiy to prevent the formation of smoke, they prefer to use, in com- 
bination with the apparatus described, a hollow bridge through which jets of 
air are ad witted to the furnace.— Not proceeded with. 
3702. H. DAVISON, Bishops Wearmouth, Durham, ‘‘ Furnaces for smelting 

gi 





lass."" — Dated 20th December, 1867. 

The princ’pal feature of this invention is the application of steam injected 
into flues for the manufacture of glass, and the materials employed therein for 
the purpose of obtaining the necessary draught, but the flues may also be 
so arranged as to consume the smoke from the fuel. 


3709. T. MESSENGER, Dover, “ Steam engines and boilers.”—Dated 31st Decem- 
ber, 1867. 

The nature cf this invention consists in improved combinations or arrange- 
ments of parts forming a vertical steam boiler wherein a set of water tubes 
are employed. In the introduction of a cylinder in the outer witer space; in 
applying a coll or spiral tube in the uptake or chimney through which the feed 
water passes; in a combination entirely of water tubes forming a vertical 
steam boiler, and in certain improvements in the steam engine, This inven- 
tion is not described apart from the drawings. 


1, W. R. LaAkg, Southampton-builiings, Chancery-lane, London, *‘ Apparatus 
Sor r.guiating the sped of seam.’ —A communication,—Da ed \st January, 
1868. 


This invention consi+ts, chiefly, in the mode of arranging differential wheels 
for causing two opposing forces to produce a regulating action upon the tbhrotue 
valve of a steam or other engine, and for ascertaining the amount of power 
developed by such engine, and also in the devices employed in combination with 
the wheels to bring them properly under the influcnce of the two opposing 
forces. 

10, W. J. Fraser, Commercial-road, East, “ Furnaces or fire-places.”"—Dated 
lat January, 1868. 

This invention consists in the employment of rotating bars formed or pro- 
vided with threads or projections arranged spirally, so tha’, by the sluw rotation 
of the bars upon their axis, the fuel in process of combustion is carried 
gradually along the tarnace or fireplace. The fuel may be fed by means of 
hoppers, and the inventor communicates motion to the bars through suitable 
gearing, in copnection with which a fan or fans actuated by the draught of air 
may in some cases be employed. The final specification of this patent is not at 
present Giled, but it is probable that an extension of time will be petitioned for. 


11, J. IMRAY. Westminster Bridge-road, N., “ Improvements in locomotion,” — 
Dat d ist January, 1863. 

This invention is not described apart from the drawings. 

13, A. BEARD, Alyn Vale, Gwersyllt, Denbigh, *‘ Furnaces and fire-bars.”— 
Dated \st January, 1868. 

This snvention consists of improved apparatus for obtaining a rocking motion 
of the fire-bars of turuaces for the purpose of breaking the clinker.— Not 
proceeded with, 

15. J. Ramspotrom, Leeds, and T. M. P&ARCE, Bradford, “ Engines and 
ators.”— Dated ist January, | 68. 

This invention re ates toa previwus patent granted to the present inventor, 
and comprises much detail which we csnnot produce here.- Not proceeded with. 
31. W. E. NEWTON. Chancery-lane, London, “ Mechanical arrangement for 

cony rting power into speed.” — A communication.— Dated 4th January, 188. 

This inventwn cons-te In the arrangement of a series of whee's within a 
wheel, and al! the whecls made to work on and around the same shat. The 
i jon is not d d apart from the drawings. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and 8, Sailing Vessels, Boats, Carriages, Carts, 
Harness, £c. 

3604. H. H. MurpocH, Staple Inn, London, *‘ Apparatus for propelling cana 

boats." — A communication.— Dated \sth December, 1867. 

This invention relates to a new or improved mode of propelling canal boats 
and other vessels with steam as a motor, and consists in a peculiar application 
of the power to a wire rope or chan, and in various means or appliances con- 
nected therewith, whereby all the difficulties hitherto attending the use of 
steam as a motor on canals, rivers, and streams are successively obviated. 
3611. J. CLAY, Yardley, Worcestershire, “‘ Saddles."—Dated 19th December, 

1867 


Th s invention has for its object to give to the seat of saddles a greater 
elasticity than is obtained by the ordinary method of manutacturing saddles. 
In constructing a saddle according to this invention the patentee fixes a spring 
atthe back of the head of the saddle tree, the said spring being situaced in 
nearly the same plave as the said head of the saddle tree. aud parailel, or 
nearly sv, therewith. The said spring is fixed by its ends to tre sides of the 
saddle tree. ‘The web or webs which form the foundation of the seat are 
attached at their fore ends to the said spring, or are passed round it. Their 
rear ends are attachtd to the back of the saddle tree in the usual manner. 

3637. J. DAVISON, Bishopswearmouth, “ Improvements applicable to the rigging, 
chains windlasses, anchors, and other parts of ships or vessels, or to collicries, 
railways rolling stock or other purposes, to prevent sudden blows, jerks, or 
strains.” — Dated 2\st December, 1867. 

The patentee claims the general combination and construction of parts, con- 
sisting chiefly of a spring or springs of any suitable form, in conjunction with 
# pis‘om, piston-rod, cylinder, and inverted cone, or air vessel containing oil, 
water, or other liquid, and constitudng a means of lessening or preventing 
sadden blows, jerks, or strains in ships, or vessels, collieries, railways, or other- 

» sub lily as op d 
3629. C. DE BERGUE, Strand, and W. DREDGE, Buckingham-s'reet, Strand 
, © Constructin of, and mode or modes of connecting and working rail 
tay carriages or trains.”— Dated 2\st December, 1867. 

This invention bas the vistribution of grip for its otject, and consists of a 
mode or modes of constructing railway carriages with connecting rods and 
cranks, or with rods and gearing, or with equivalents for the rods, shafting, 
and gearing, which admit of carriages being so coupled or connected, and so 
worked thut the power exerted by or issuing from the driving carriage or en- 
give may be transmitted to one or more of the axles of one or more of the 
other carriages of a train, and, consequently, through the axles to a number 
of the wheels. — Not proceeded with. 


3692. B. HOWARTH, Southampton- buildings, Chancery-lane, London, “ Carriages, 
&c,"”— Dated 28th December, i807. 

This invention relate-, uncer one head, to novel arrangements of means or 
apparatus for facilitating the raising and lowering of the heads of carriages. 
For this purpose the patentee employs cuiled springs fixed to and coiled around 
the pins or axes of the *‘ head piliars” and “turn-over” pieces. The springs 
around the axes of the head pillars act to raise the carriage head, whilst cords 
or bands of steel, or other suitable material, are acted upon to lower it. Such 
cords or bands are fixed at one end to the “‘turn-over”’ pieces, and after 
passing over suitable guide pulleys are conducted to a sultable position to be 
acted upon from the inside or outside of the carriage. The coiled springs 
around the axes of the “turn-over” pieces he prefers to arrange so that the 
springs fixed to the axes of one “ turn-over” piece shall, when allowed, act to 
raive such **turn-over” piece from the horizontal position, whilst those fixed 
to the other “turn-over” piece act to close such part. .There are various 
other features included in the i i 
3697. J. E. GOWEN. Langham Hotel, Portland place, London, “ Means) for 

ing sunken vessels,” —Dated 30th December, 1867. 

This invention consists, part] ,in the employmr nt of floating ca!ssons, which 
are arranged above a sunken vessel in such a manner that each end of the vessel, 
when the same is being raised, is supported by chains suspended from two of 
the caissons. The sunken vessel is raise either by winding or hoisting ma- 
chinery carried by the caissons, or by filling the latter with water and sub- 
merging them to a certain depth, and then expelling the water and raising the 
caissons The invention cong sts, also, in the 
floating caissons, whose materials must be propor- 
the utmost economy, in order that they may possess 
great structural strength combined with extreme buoyancy, 











3704. A. M. CLARK, Chancery-lane, London, “ Permanent way of railway."—A 
communication.— Dated 30th December, 1867. 

This invention relates to improvements in the permanent way of railways, 
and consists in the employment of continuous rails formed in two parts, the 
one part serving as the wearing surface, is movable, and may be changed at 
will, while the other, or base part, forms a fixed support. The features of 
improvement are, First, the formation of rails in two parts, the upper one 
being of steel, iron, or other metal, and movable, by which means the rails 
mav be readily changed without breaking the line, and thus avoid the possi- 
bility of accident from this cause; great economy is also ot tained by dispensing 
with chairs and fi-h plates. Secondly, the patent-e constructs railway cross- 
ings in a similar manner, the lower part being made of cast iron and the 
upper part of steel, or other iron, and removable as before, so that it may be 
readily changed without interfering with the cast fron base, thus effecting 
great economy in material as compared with the ordinary systems. Thirdly, 
the improvements relate to the mode of connecting the rails to iron and wood 
sleepers and accessory parts. 

3705. A. GRAINGER, Lower Kennington-lane, Surrey,“ Roads, &c.”—Dated 30th 
December, 1867. 

This invention :elates to the manufacture of composite, asphalte, and granite 
blocks to be used for paving streets, carriage, and footways. These blocks are 
cast of suitable size in moulds, and are composed of small pieces of granite, 
cemented together by means of asphalte. The road to which these blocks are 
applied is first covered with a bed of concrete, on which is poured from time to 
time. as the work progresses. a mixture of liquid a-phalte and large grit, which 
wil! unite the blocks; the blocks are Jaid in the usual manner, and render the 
whole as solid as if of one piece, thereby preventing the working up of the bed 
of t oad between the blocks, Not proceeded with, 

“or 


3713. V. L. DAGUZIN, Paris, ‘onstruction of paving.” —Dated 3\st December, 





These improvements consist in the construction of a level road or causeway 
or horizontal across, as described. It is forme of flags or slabs composed of a 
grating or frame made of wrought or cast iron, in the apertures of which 
pavings of a pyramidal or other shape are fixed with bitumen, asphalte, or 
other mastic. These pavings m#y be of wood cut endwise, freestone, granite, 
porphyry, quartz slag, or of 4 flerent materials mixed together, affording a 
sufficiently resisting and durable suriace. 

3720. A. M. CLARK, Chancery-lane, London, “ Road sweeping machines.”—A 
communication.— Dated 41st December, 1867 

The chief features of improvement consist, First, in a new mode of trans- 
m'tting motion from the ranning wheel to the brush, which is effected in a 
direct manner by means of spur gearing, 80 dispensing with the endless chain 
usually emp!oy ed, and simplifying the aciion; Secondly,in the application of 
a universal joint connecting the driving pinion to the brush axis for imparting 
motio., thereto. In consequence of the inclined position of the brash axis with 
regard to the axle of the mach:ne, bevel gearing can only be emp!oyed in con- 
nection with an intermediate axts, but, according to these improvements, the 
patentee uses ordinary spur gearing, communicating motion direct by the aid of 
the universal joint, which, as before mentioned, serves to convert the pinion 
with the bru-h; Thirdly, in 4 new mode of balancing the brush, whereby an 
elastic pressure is ob ained for ensuring its pertect action; Fourthly, in a new 
mode of regulatng the sweeping action, which is efficted by the aid of small 
wheels or rollers mounted on the oscillating frame carrying the brush, their 
position being regulated so as to make it bear more or lesson the ground; 
Fifthiy, in the employment of an additional brash having a to-and-fro motion 
(or it may be a circular brush made to rotate) placed at the forward end of the 
large circular brush, serving principally, when sweeping liquid mud, to prevent 
any accumulation of mud caused by the oblique position of the large brush ; 
8S xthly, when the large brush is raised and out of action it assumes an inclined 
pos'tion, in consequence of its being beavier at one end than the other, and to 
obviate this he provides a spring to keep the brush in a horizontal position, 

4. G. A. D. GoopyAR, Windsor, “ Machinery for propelling boats or vessels.” — 
Dated \st January. 1*68. 

The object of this invention is to afford to anglers for use in fishing punts, or 
to boating excursionists, a ready means of propcliing, and for this purpose the 
inventor proposes to apply paddiewheels or screw prop: liers, or both combined, 
to pleasure boats, fishing punt, or other boats or vessels, and to actuate the 
same by a system of lever apparatus entirely under the control of the operator, 
5. W. STROUDLEY,, Jnverness, “ Re-railing or replacing carriages or wagons on 

rails of raiways."—Dated \si January, 1867. 

The patentee applies to the rails inclined guide plates of iron or other suit- 
able metal, one set consisting of two richt-hand guide p' ates and two left-hand 
plates, 80 that carriages or wagons may be repiaced from both sides of the 
rails. Each guide plate consists of one piece of metal, no screws or fastenings 
or working parts being required. The plate is in the form of a tapering 
channel or guide, the widest part resting on the sleeper or ballast, and the 
upper end, being formed with a hook or under flange, is thus secured to the 
rail without any other fastening. One or two holes may be cut in the lower 
part of the plate for driving pegs into the sleeper, if require, to fix the plate ; 
the tractive power of the locomotive is (hus available for replacing the de-railed 
carriage or wagon on the rail, 

14.T. B. UAFT, Chelsea, “‘ Construction of iron ships and vessels."—Dated | st 
January, 168. 

The great tength of the specification of this invention prevents us describing 
it here. it will, probably, appear in a future namber. 

57. J. NIXON, Westbourne-terrace, London, “ Apparatus for transferring coal or 
minerals from railway wagons into barges.’ — Dated 4th Jannary, 1868. 

The patentee claims the appa‘atas consisting of a carriage having combined 
with a tipping frame and shvot, aud a steam engine driving a windlass and 
converted by gearing with the travelling wheels of the carriage, and with the 
tipping frame. 














Cisse 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

3,99. T. and J. ROBERTSHAW, and J. GREENWOOD, Ovenden, near Halifax 

** Looms.” —Datle 1 20th December, 1867. 

This invention relates to working or eperating the healds or he‘dles in looms 
for weaving. avd the improvements consist in a new combination and arrange- 
ment of means or apparatus to be used for this purpose. The patentees employ 
ordinary jackrods aud half-moons, or arched ended levers, placed, as usual, at 
the top of the loom, to which the h-alds or heddles are attached by straps and 
rods, or by cords in the usua! manner, On the end of each of the jackrods 
they fix opposite to the balf-moon a lever, to which they attach one end of an 
india-rubber soring, the other end being attached to a bracket or stud fixed to 
the loom end frame. These springs are of such strength, and are so set or 
arranged and a ‘justed,as, by their contractile power, will Lift or raise the healcs 
or heddies to the top or highbesi position required. Underneath the loom is a 
series of lovers hi 1, intermediately, to the framing, each lever being con- 
nected by a rod or cord to one of the healds or he ‘dies, and the other end pro- 
jecting beyond the end frame. On a stud fixed to the said end f: ame is a series 
of tappets, to which rotary motion is given by means of gearing from the 
crank shaft. A series of levers with friction pulleys are hinged at one end toa 
stud fixed to the loom end, the pulley of each lever resting upon the periphery 
of une of the tappets, and the other end of the lever connected to one of the 
under levers in such manner that the full part of the tappet operates the levers 
to pall or lower the heald or heddle to the bottom or lowest position req tired, 
The healds are thus worked or operated by and according to the form and 
arrangement of the tappets with the aid of the springs to produce reaction, 
3715. C. G. HILL, Nottingham, “* Preparation of floss silk.”—Dated 31st Decem- 

ber, 1867. 

In the preparation of floss silk for the manufacture of baby ruches and other 
similar u-es, the patentee passes it through water and then through heated 
roilers. lle so presses it out into a broad thin band, and in this form the 
natural gum or coment of the silk serves to retain it, so that the floss silk after 
this treatment has the appearance of a woven ribbon with a satin-like face. 
3719, J. H. JOHNSON, Linco’n’s-'nn fields, London, “‘ Apparatus for spinning 

cotton, dc ’—A communication. — Dated 3\st December, 1867. 

The patentee claims, First, the so forming the tips of the spindles of spinning 
machines that the body of the spindle itself shall form a shoulder or enlarge- 
ment at the lower portion or base of the tip which is of reluced diameter, and 
the application of such a tip of a curved or helical slot or channel terminating 
at its upper end in the axial centre line of the spindie, substantially as and for 
the purpose described and ilustrated by the drawings. Secondly, the lubricat- 
ing the journals of the driving drums of spinning machines by the applcation 
of a piece of sponge or other suitable abso, bent material saturated with oil or 
other liquid lubricant, and contained in a recess or recesse: made for that pur- 
pose in the brasses or bearings of the said journals. 

3722. J. and T. MITCHELL, Stlacksteads, Lancashire, “ Carding engines.”— 

Dated 3\st December, 1867. 

This iavention is designed for the purpose of enabling the carding eng'ne or 
felting machine to produce or discharge, when being stripped from its doffing 
cylinder, a fleece of wool that will be equal to the full width of a felt carpet. 
Lt consists in for ning the cylinders composing the engine of large diameter, 
and extended widths of metai or lags of wood, which are internally stayed with 
transverse and diagonal r:bs, in such a manver that the surface or periphery of 
the cylinder will bear proportionate strength, durability, and cquality. These 
surfaces, when truly turned, are covered in the usual manner with card’, or, 
in order to obviate the tendency of the fleece when being stripped thickening 
towards the selvages, and leaving the centre portion thin and bare, the inven- 
tors place the ca'ds composing the covering or outer surface of the cylinders of 
a er duated pitch, that is, these cards covering the centre periphery of the 
cyiinder are of a finer pitch, and are caused to become gradually coarser until 
they reach the outer edges; by this means the flecce is dotted trom the doffing 
cylinder.— Not proceeded with, 

6, W. and J. W. WOOD, Monkhill, York, “ Manufacture of cardings and yarns.” 

—Dated ist January, 1808 

This invention consists in making parts of the length of each carding and 












yarn of different colours or materials during or in the process of its formation, 
which the inventors effect by feeding in to the carding engine or machine 
materials differing in colour or kind, in stripes or other forms, 80 as to produce 
by the action of the chine on sech ditt materials parti-coloured or 
varied cardings, which may be spun or formed into figured or parti-coloured 
= variegated yarns by the usual or other suitable methods. —Not proceeded 
with, 

9. R. W. MORRELL and P. CRAVEN, Bradford. “ Apparatus for spinning and 

doubling fibrous substances.” —Dated 1st January, ‘858. 

This invention relates to means of producing a drag upon the yarn when 
being wound upon the bobbin, tube, or cop, and the object is to obtain a greater 
uniformity in such drag. or a more equal tension on the yarn during the pro- 
cess of spinning or doubling, whereby an equal quality of yarn may be produced 
at a quicker rate or speed than heretofore. For this purpose the inventors 
employ wings or vanes, which are caused to rotate on an axis and act upon the 
atmosphere, which will produce a certain amonnt of friction or retardation 
thereon, according to the speed,at which they rotate, or according to the size of 
the said wings or vanes.—Not proceeded with. 

16. B. Vetrs, Berlin, “* Crossover’ scarves, &c.”—Dated \st January, 1858. 

This invention consists in producing these articles by intervening the threads 
or drawing them through.—WNot proceeded with. 

35. W. B Gray, Whiteabbey, Antrim, “ Spinning and twisting machines.”— 
Dated 4th January 1408. 

This invention consists in a new and improved mode of preserving an 
uniform tension of the thread or yarn during the filing of a bobbin. This 
object is effected by the use of a metallic cylinder or tube of appropriate length, 
firmly fixed on the builder rail of a spinning or twisting frame, and having, at 
its base, a rim, flange, or plate. Through this cylinder or tube the ordinary 
spindle passes. The bobbin is fixed upon a cylindrical lining of metallic sub- 
stance, fitting freely upon the cylinder or tabe. The cylindrical lining increases 
the friction caused by the resistance of the cylinder or tube to the rotating 
bobbin, and the increasing weight of the bobbin as it becomes filled, secures 
a progressive friction, which counteracts the increasing leverage of the bobbin, 
and preserves the uniform tension desired.—Not proceeded with, 








Ciass 4—AGRICULTURE. 





Class 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
3682. J. W. Lewis, Netwcastle-upon-Tyne, ** Warming, ventilating, and heating 
apartments or buildings.”"— Dated 27th December, 1867. 

This invention is not described apart from the drawings. 

3694. EK. Evans, Newington Butts, London. ** Sash frames and borings of 
windows and shutters.” — Dated 28th December, 1867. 

First, as regards sash frames, the inventor proposes to make the box'ngs 
thereof hinged or sliding instead of fixed, as commonly practised, so that by 
simply turning such parts on their hinges they may be opened and access had 
to the sash weights and lines for connecting them together when required ; or 
the boxings may be slidden into grooves a: panels and remov. 4 when required ; 
or be otherwise attached to the sash frame so as not to be fixtures; and he pro- 
poses to connect the sashes of the window to the sash lines by affixing a hook 
to each sash line, which hook takes into a hole formed in a piece of metal let 
into the edge of the sash,so as to be flush therewith. He employs parting 
heads of the ordinary kind to keep the sashes separate.— Nol pr oceeded with. 


23. T. P. A Key, Rotherham, * Scaffolding to be used for the erection of houses 
in the streets of populous places.” — Dated ird January, 1868. 

In place of depositing building materials on the pavement, and erecting 
above a light scaffold of poles. ropes, and planks, the patentee places hollow 
wrought iron columns, preferably square in horizontal section. on the footpath, 
and the ordinary wooden poles inside these colamns. In some cases the poles, 
not the columns, descend into the ground. In others, to prevent slpp'ng, he 
lets into the pavement stone a sma!! stud afiixed to the base of the column. 
The columns are connected at the top by cross girders, all but two of the 
girders being of the same length. The two above excepted are variable in 
length, and have their outer ends flush with the curbstone forming a je ty, by 
which to bring the materials for building from carts, &c., to the platform thus 
formed by the girders when planked. Longitudinally the iron colamns may 
be connected by bracing, but the wooden poles themselves will be found 
sufficient. 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3688. A. V. NEWTON, Chancery-lane, Londm,‘‘ Machinery fr muking shot and 
shells for ordnance.” —A communication.— Date i ’8ih D. cemb r, 1867. 

This invention consists in subjecting +pherical shot as well as spherica! shells 
to powerful mechanical compression while in a highly hea'ed or plastic condi- 
tion, and at some time during the operation of condensing the shot, giving 
them such motion about their axes as will leave them spherically true when 
finished. 

7. A. M. CLARK, Chancery-lane, London, “‘ Brzech-loading ordnance.”~A com- 
munication.” — Dated \st January, 1568. 

This invention is not described apart from the drawings. 

12. C. W. May, Paris, ** Manufacture of metallic cartridgis."—Dated Ist 
January, 1868. 

This ion has to the facture of metallic cartridges for use 
in central-fire breech-loading fire-arms. The patentee makes a thin disc or 
metal with the circumference tapered or thinned down, and preferably slotted 
in three or more places. A cavity is made in the centre for lodging the fulmi- 
nate or priming. The diameter of this disc is then reduced so that it will enter 
the cartridge by rendering it concave on the underside, and it is int odaced in 
the metallic shell, and by pressure or by percussion it is flattened down antil 
it reassumes its primitive configuration. 

34. A. ALBIN, New Broad-street-builiings, London, “Cariridge belts or 
pouches ’— Dated 4th January, 1868. 

The patentee claims constructing cartridge belts or pouches of one or more 
1ows of tubes fastened between bands of leather or other flexible material, sub- 
stantially as describe and illustrated. 








Class 7—FURNITURE AND CLOTHING. 
Including Cvoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 


3693. L. HASLUCK, Jottenham Court-road, London, ** A mechanical tell-tale 
alari, printing, and reportin; clock.'—Dated 28th Dec-mber, 1867. 

This invention consists of an instrument which indicates the correct time 
with a train of whee!s and pinions with balance escapement to go eight or more 
days, and may be described as fullows:—To the centre arbor is fixed a drum 
studded with time pins or pegs on the surface that bites, prints, and secures 
the paper on which is printed the report at the exact time at which 
the push-piece (or reporter) has been pressed An independent 
* dittant’ communicsies with the drum and points the exact moment 
that the guard or watchman reports himself. The continued pre-sure on the 
push-piece would be reported as a continued line, and would show an attempt 
bad been made to disarrarge the instrament, The dittant relieves itself, and 
cannot be disarranged without wilful destruction. The printed reports pass 
from the drum through a guillotine arranged to cut the report on opening the 
report box, so that the precise time of getting access to the box containing the 
printed report is correctly shown. A supply dram is affixed furnishing the 
necessary paper for eight or more days, and feeds the printing drum. The 
paper is of a form adapted for filing as correct evidence of an important trust. 
— Not proceesed with. 


3711. W. BARNES, Worcester, “ Carriage lamps.”—Dated 31st December, 1867° 

In constructing a carriave lamp according to this invention the inventor 
forms in the cylindrica) or slightly conica! metallic chimney of the lamp a 
series of openings, by preference of a rectangular ficure, the said opeuings being 
arranged symmetrically around thechimney. In the interior of the chimney is 
a case or lining capable of rotation in the chimney, and fitting closely therein, 
The case or lining is provided with a series of openings of the same size and 
shape as those in the chimney, and similarly arranged, At the top of the cass 
or lining js an axis, which, passing through the top of the lamp chimney, is 
connected to a knob or handie. By turning the knob or handle in one direc- 
tion the openings in the caxe or lining may be made to coincide with those in 
the chimney, when there is a free passace for the air and products of com- 
bustion out of the lamp through the openings. By turning the knob in the 
other direction, the unperforated portion of the case or ling may be brouzht 


| opposite the openings in the chimney, and the pas aze of air from the lamp pre- 


vented. By bringing the case or lining into positions more or less nearly ap- 
proaching those described the q an‘ity of air circulating through the lamp may 
be determined at pleasure. The motion of the case or lining is limited by stops, 
—WNot proceeded uitth, 





Class 8.—CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, dc. 

3698. R. FOTHERGILL, Aberdare. Glamorgan, “ Apparatus for producing heat 
bu the combustion of fuel for metallurgical and other operations.”— Dakd 
30th December, 1867. 

One part of this invention consists in producing the requisite heat for metal- 
lurgical and o'her processes by effecting the combustion of the /uel descending 
through the chamber upon a bath or stratum of molten slag or cinder without 
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the use of the bath of molten*metal, such molten slag or cinder being produced 
from the fuel itself.—Not proceeded with. 
3703. J. ASCHERMANN, Paris. “ Machine for cutting the hair or fur from shins.” 
— Dated 3%th December, 1847. 
This Invent'on is not described apart from the drawings. 
25. J. RB. and D DELLAGNA, Shor-lan:, Fleet-street, London, “ Printing ma- 
chin s.""— Dated 3rd January, 184. 
This invention is not described apart from the drawings. 
28. T. J. EMMERSON, and J.W.B.Y.S. MuRGATOYD, ‘Manufacture of iron, '— 
D sted ith January, 1868. 


’ ie 


named, and the second one or more of the solutions or pastes of steatite or 


china clay. Thecloth is passed over and under rollers, and enters the first vat, 

where it is immersed and thoroughly saturated; it then passes through the 

second vat ; then to rollers which press it, and then to drying cylinders heated 

by steam or other means, if required.— Not proceeded with. 

3563. E. H. RENTAUL, Heybridge. Susser. ‘* Controlling the draught of waler 
from constant supply pipes.” — Dated 4th December, 1867. 

Th's t relates to app for enabling water companies to afford a 
constant supply and an augmented quantity of water to their customers with- 
out the risk of waste, or the appropriation of an undue quantity by individual 
%. These objects the patentee effects by ‘he use of a closed or air- 








This invention consists in combining the iron factured from 
ores with iron manufactured from other ores, in order to produce iron of a par- 
ticularly hard, strong, solid, and tough description, which may be used in the 
manufacture of armour plates, ordnance prejectiles, hydraulic rams and 
cylinders, and o*her articles, or for converting into steel.—Not proceeded with. 
2. P. SPENCE, and W. A.SMITH, Newton Heath, Manchester, *‘ Storing meat 

Jor transport.” —Dated 4th January, \>68. 

This invention consists in a method of storing meat whereby it may be frozen 
or sufficiently reduced in temperature tobe preserved in a wholesome condition. 
— Not proceeded with. 
33. W H. ATKINSON, Aldersgate-street, London, “ Compositions for cleansing 

and sweetening casks, &c.""— Dated 4th January, 1868. 

In preparing what the p terms, C ition No. 1, he heats 20 1b. of 
common soda, and 3 Ib. of hydrate of potash together in an iron pot or other 
suitable vessel, keeping the mixture well stirred until it is dry. He then allows 

i t to col, and puts it into a bottle or jar, so as to keep itfrom the air. In pre- 
paring what he terms Composition No. ?, he adds | Ib. by weight of sulphuric 
acid, to 40 Ib. of sulphate of soda, and dries them in an iron pot or other suit- 
able vessel, keeping the mixture well stirred until it is dry. When this last men- 
tioned mixture of sulphuric acid and sulphate of soda is dry, he intimately 
mixes therewith common salt in the proportion of about one part of salt to two 
parts of mixture. 
3714. H. BESSEMER, Cannon-street, London, “‘ Treatmznt of crude or cast iron.” 

— Dated 31st December, 1867. 

The patentee claims the treating molten crude or cast iron with nitrate of 
soda or other solid oxygen-yielding substance in a vessel mounted on trun- 
nious ; such vessel is provided at one end with a chamber or case to contain 
the nitrate or other substance, and at the other end with a mouth serving to 
receive and deliver the iron, and also as an exit for the gases passing away 
during the conversion, the arrangement being also such that the vessel may 
have the metal poured into it at the mouth without coming in contact with the 
nitrate or other substance, and may then be tipped so as to carry the nitrate 
or other substance below the molten metal, and, finally, when the conversion 
is comp'ete, may be again tipped to pour out the metal at the mouth. He al:o 
claims, in treating molten crude or cast iron, the pouring the nitrate of soda or 

other fusible oxygen-yielding substance in a melted state into the case or 
chamber in which it is used, allowing it to become solid in the case or chamber 
and form a mass, the surface only of which can be attached by the molten 
tron. He also claims, in treating molten crude or cast iron, the closing the top 
of the case or chamber in which the nitrate or other substance is centained 
beneath the molten iron with a perforated fire tile or a slab of refractory stone. 
He also claims the treating molten crude or cast iron with nitrate of soda or ot her 
fusib'e oxygen-yielding substance by forcing the liquid mtrate or substance in 
jets into and amongst the molten metal. He also claims the forcing heated air 
or steam through the same tuyeres or orifices by which the nitrate or other 
substance is forced into the metal, so as, before the nitrate is supplied, to heat 
the said tuyeres or orifices, and to exclude the metal from them both before 
and efter the application of the liquid nitrate or substance. He also claims, in 
the treatment of molten crude or cast iron, and in the manufacture of mal- 
leatle iron an steel, the use of apparatus arranged as is represented in the 
drawings. He also claims the treating molten crude or cast iron by carrying 
nitrate of soda or other oxygen-yielding substance in a powdered state into and 
a™ongst the metal by means of a jet or jets of carbonic acid gas or other gas 
incapable of yielding oxygen to the molten metal. 
17. D. FOSTER, Sheffield, “ Anvils.”"— Dated \st January, 1368. 

The documents relating to this invection are with the law officers under 
objection, and cannot at present be seen.—Not proceeded with. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
3684. C. E. BROOMAN, Fleet-street, London, “* Application of electricity to clocks, 
watches, &c.”— A communication.— Dated 2; th December, 1867. 

Electrici:y has already been applied to clockwork as a motive agent in sub- 
stitution for springs and weights, also as a transmitting agent for communica- 
ting the action of the mechanism of a principal timekeeper to other or secondary 
timekeepers compo ed of a simple minute mechanism. Now this invention 
consists of another application of electricity to timekeepers with the object of 
transmitting specially strixing signals by taking the e’ectric movement from 
the apparent hand of the dial of a clock, alarum, watch, or other chrono- 
metrical instrument, and not from a piece concealed or apart from the clock- 
work movement.— Not with, 


Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
3554. H. ATKINSON, Wharf road, City-road, London, “ Gas retort ovens and 
furnaces." —A communication.—Dated 14th December, \867. 

Here the patentee places the retorts in an oven in the usual way, and leaves 
open spaces for the circulation of the heat from the furnace on all sides. He 
forms the fire-place and grate at the front of and at a considerable distance below 
the oven, and fits the bottom with a sliding cast iron water and ash retainer. 
The firebars he places above the ash pan, one above another in a sloping direc- 
tion, or inclining upwards and backwards from the bottom. Above the bars, 
and similarly inclined, he fits a stout metal plate with side flanges, so as to 
form, when placed against the brickwork or face of the superstructure of the 
oven) a feeding hopper or box for containing the coul, c ke, or other furnace 
fuel. This feeding hopper or fuel container may and should extend from the top 
of the turnace-bars to the level of the floor of the retort house, and be closed or 
fitted with a movanie pla’e or cover. The mode of charging is as foll »ws: ~ 
The covering plate last loned being d, the feeding hopper is to be 
filled with fuel up to the level of the floor; the fire being then lighted the fur- 
nace is then eupolied with air through the horizontal spaces between the bars, 
inclined as before stated; the air thus passes entirely through the fuel, and 
causes a perfect combustion thereof, while the heat is conducted thence by flues 
to the oven above where it is concentrat d upon the surfaces of the retorts. As 
the fuel is consumed in or at the bo tom of the furnace the wiste is supplied 
by the gradual descent of that in the hopper, and an uniform heat is thus main- 
tained, while its intensity is increased by the more perfect combustion which 
results from the mode of admitting the air partly by the improved inclined 
grate, and partly by other ducts or flues. 


3555. F RERRY, Sowerby Bridge, near Halifax, ** Self-acting metal breaker.” ~— 
14th December, 1867. 

This invention relates to the use of a steam hammer with a suitably-formed 
hammer head or breaking tool, and an anvil or adjustable swage, in conjanc- 
tion with a supplying or feeding apparatus, worked or actuated by the self- 
acting and continuous movement of the hammer, so as to produce, when desired, 
a continuous or rapid intermittent feed or supply of 1 to be op qd 
upon. A greatly increased quantity of metal can by this ir.vention he broke: 
up in a given time with great economy of cost of labour.— Not proceeded with, 


3556. A. MCMURDO, Cargenholm, Dumfries, Scotland, “ Apparatus for saving 
life from drowning.” — Dated 4th December, 1867. 

This invention consists of a belt constructed of two strong flexible inelastic 
air-tight chambers of stout canvas and india-rubber, or other suit«ble material. 
Each of there chambers is made so as to be of a crescent form when inflated, 
the inner circumference flat vertically, so as to lie close to the hody when in 
situ, and the outer circumference curved so that a transverse vertical section 
of the chamber in any part when infla‘ed shall represent in some degree a 
segment of acircle with its chord.—Not proceeded with. 

3558. W. and F. BATES, Sowerby Bridge, near Halifax, ‘* Washing machines,” 
— Dated \4th December, 1867. 

This invention consists in the application and use of an additional pair of 

fqueezing rollers, betwixt which the fabrics are caused to pass after having 

d between the ordinary squeezing rollers. Also in the application of 
springs or weights to both the<e pairs of squeezing rollers to 1egulate the 
pressure of the rollers upon the fabrics, as may be required, whereby additional 
squeezing and washing effects are produced. Also in the application of a board 
or bar having slots or holes furmed therein for the fabric to pass through, 
which, when any knotting or twisting or feltering of the fabric occurs will act 
upon the strap guide and immediately stop the actin of the machine. To 
render such machines applicable to crushing and falling fabrics an ordinary 
fulling trough with presser is placed between the two pairs of rollers for the 
fabric to be worked or pushed through by the action of the first pair of rollers 
in the usnal manner, and a presser is also ap. lied at the delivery side of the 
second pair of rollers which operates against the bottom roller, producing addi- 
tional crushing or fulling effects upon the fabric. 


3561. J. H. Kipp, Bangor, Iscoyd, Flint, N. Wales, ‘‘ Brattice cloth.”— Dated 
14th December, 1867 


The object here is to manufacture an improved brattice cloth without the 
use of tar, and to make such cloth alr-proof and non-inflymmable, by the use 
of which in collieries accidents arising from the firing of the brattices will bs 
pr d. Thei i in treating the fibre, yarn, or thread before 
it is manufactured or woven, or the cloth after it is woven, with a solution of 
sulphate of ammonia, tungstate, or silicate of soda or potash, or borax, or 
either or several of them. After being treated with one or more of the 
solutions abuve named, the cloth is next passed through solutions or pastes 
made of the above mentioned solutions, or of soda and water combined with 














tight vessel, from which the water is to be drawn, so fitted that either the 
supply thereto and the discharge therefrom will not be contemporaneous; or, 
if contemporaneous, the supply will, even under the most adverse circum- 
stances, be limited to a certain maximum allowance, 

3564. T. C. PARSON, jun., Bristol, “ Skates.” —Dated 14th December, 1867. 

This inven'ion consists in frming the heel portions of skates so as to obtain 
a@ ready means of attachment or removal of the same by the wearer. This 
the inventor proposes to effect by forming a cushion, bar, or band of metal 
to surround the heel when secured, and suitably hinged to each side of the 
heel tread of the skate, so as to be capable of moving up and down upon its 
hinged centres for the purpose of adjustment or removal of the skate.—Not 
proceeded with, 


3566. J. TINKLER, Penrith, ‘* Churns."—Dated 14th December, 1867. 

This invention consists in constructing the beaters of churns of a triangular 
or tapering form, eitheir solid or perforated, but the patentee prefers to make 
them of a series of rods or rails gradually increasing in length and having their 
ends connected by bars of wood, by one of which bars they are connected to 
the barrel by being built in with the staves or by being attached to the interior 
thereof. Any convenient number of these beaters may be employed, and they 
are made to extend along the entire length of the interior of the barrel, and 
project towards the centre thereof, the taper of the beaters being arranged 
alternately in a reverse direction. 


3568. E. RIMMEL, Strand, London, “ Portable fountain.”—Dated \4th December, 
1867 


Here the liquid is held in an india-rabber or compressible ball, the upper end 
of which is provided with asocket which fits into the basin, while the lower end 
has bearing upon it a disc onthe top of a rod. The lower end of this rod has a 
knob or projection, ornamental or otherwise, between which and the base of the 
stand a spiral spring is fitted. The action is as follows :—While the ball is being 
filled, the spring is compressed by pushing down the knob by hand, and when 
the liquid has been supplied. a jet tube provided with a tap is screwed into the 
socket of the basin. Then on turning the tap the spring forces up the rod, and 
the dise on the upper end thereof is thus caused to compress the ball, and the 
liquid is thereby forced through the jet tube.—Vot proceeded with. 

3570. W. CONISBEE, Waterloo-road, London, “Cylindrical chromo-lithographic 
and t phic printing machines.” —Dated \4th December, 1867. 

This invention is not described apart from the drawings. 

3571. J. J., and J. BOOTH, Rodley. Leeds, ‘‘ Apparatus for effecting the cutting 

or dressing of stone.”— Dated \6th December, 1867. 

Here the cutting or dressing tools are formed, by preference, with stems to 
pass into sockets of lever holders, and these stems have each a thread to receive 
a nat, by which the tool fs retained in position. Keys or wedges may, however, 
be used in place of the screw adjustment, and the keys or wedges may have 
spring ends to pass into teeth provided for them on the tool, and thereby hold 
them in position. Each tool may be applied to a separate lever, or there may 
be several tools to each lever. and the levers are used in a series arranced side 
by side, and they are operated by tappets or cams which may be adjustable to 
raise all the levers of a series at the same or at different times, so that the 
action of the tools carried by them may be si or in i 
fe rp a are applied to regulate depth of cut. There is much detail 
included in the A opines 

3572. J. E. A. GWYNNE, Essex-street, Strand. London, *‘ Sinking tubes or cylin- 

ders for obtaining or raising water.”— Dated 16th December, 1867. 

Thi- invention consists in the use of a cylinder or tube of iron, or other suit- 
able metal, pointed, perforated, or open, having a screw or screws at the lower 
end, or the tube itself may be spiral; the tabe thus formed will penetrate the 
earth or soil with greater facility than with a piain surface. It will enter the 
earth or soil by being propelied by a rotatory motion from the top. To the top 
end the inventor fixes a tightening collar on the principle of gas tongs, which 
tighten according to the pressure of the levers; the levers are used like capstan 
bars, and may be spare lengths of pipes screwed into or otherwise fixed to the 
collar. The tube may be perforated to admit the more free action of water. 
When the tube or cylinder is of large diameter, he prefers sinking it with the 
lower end open, and thereby reducing the friction. The earth can be removed 
from the inside of the tube by the insertion of a counter screw or excavator, 
which, by the rotary motion, will raise the soil to the surface and clear the 
interior. — Not proceeded with, 

3575. J. M. SACKLETON, Accrington, “ Umbrellas."—Dated 16th December, 

1867. 

This arrangements relates to impr in lias by constructing 
them in such manner as to prevent the dripping or running of water from the 
points or tips of the ribs, which the inventor effects by binding the outside of 
the umbrellas from rib to rib with a narrow border of oiled or waterproof silk, 
the upper portion of the border being open or free to receive water, which is 
readily discharged by inverting the umbrellas.—Not proceeded with. 


3578. W. JACKSON and J. DYER, Birmingham, “‘ Construction of valves and 
valve cocks.” — Dated 16th December, 1867. 
This invention relates to improvements in the construction of valves and 
valve co’ks, applicable to the ingress and egress of liquids and fluids. An 
important of the invention consists in the mode of actuating the valve 
stem. This is effected by means of an eccentric boss, which is formed on or 
d to the i ndle, and works in a slot in the valve stem, so that 
when the spindle is partially rotated the valve is opened or closed. There are 
other features included in the i ion.— Not proceeded with, 
3584. J. SHRIMPTON, Redditch, Worcester, ‘‘ Papering needles, or making up 
packets of need/es for sale ’— Dated \7th December, 1867. 
According to one of these impro the patentee takes a piece of paper 
of the same width as the paper wrapper, and he places under it a piece of fabric. 
He then folds the said paper and fabric at their middle, the paper being outside, 
and he passes the needles through the folded paper and fabric. By these means 
a band of fabric and paper passes across the middle of the needles, the ends of 
the needles being exposed. The paper and fabric are afierwards flattened out, 
and the paper is next attached by gumming or pasting to the paper wrapper, 
those edges only of the paper situated parallel to the needles being attached to 
the paper wrapper. The paper wrapper is finally folded upon the needles in 
the ordinary way. 
3585. W. SIMONS and A. CARMICHAEL, Renfrew, N.B., “ Improvements in 
moulding.” — Dated \7th December, 1867. 
This invention consists in the con ion and arr of the ma- 
chinery or apps 'atus for fac'litating moulding operatioas in the production of 
castings in iron brass, and other metalx. The apparatus consists of an inner 
frame or tube, which may be either rectangular, circular, or of other shape or 
configuration, which frame is hung loose and revolves upon a stationary shaft 
supported in suitable brackets, or in any other convenient manner. Attached 
to the periphery or ends of this inner frame are the moulds or patterns of the 
castings desired to be produced, which may be one, two, or any convenient 
number, according to their size. On the same shaft on which the inner tube is 
hung, two eccentrics are keyed or forged, or otherwise fixed, and on these fixed 
eccentrics ano'her frame or tube is hung loose, and is capable of revolving 
simultaneovsly with the inner tube by means of shafts or stays which pass 
through the frames; on these shafts, or other convenient position, eccentrics 
are keyed, and these eccentrics are by preference grooved to work in bushes 
constructed to fit the grooves. The bushes have clips attached to them by 
which the ding boxes for ining the sand are held against the flanches 
of the outer frame and lowered by means of the eccentrics worked by levers 
when it is necessary to remove the boxes after the moulds have been formed. 
The bottoms of these boxes are made to slide off when it is necessary to fill 
them with sand. The motion of the inner frame or tube to which the moulds 
or patterns are attached is circular, but the motion of the outer frame or tube 
is eccentric, causing the moulding boxes to be pressed against the patterns 
which are attached to the inner frame or tube, and a duplicate of the pattern 
is produced ready to be run with molten metal. The eccentric motion of the 
outer frame or tube is such as to cause it to turn by its weight, assisted by the 
weight of the sand in the boxes, after an empty box has replaced one in which 
a@ mould has been formed. 
3587. E. M. Du Boys, Paris, “ Liquid meters.” —Dated \7th December, 1867. 
This invention 1s not described apart from the drawings. 
3588. S. MASTERS, Lynn, Norfolk, “ Machine for rubbing, washing, and sizing 
rope, &c.”—Dated \7th December, 1847. 
This jon is not d d apart from the drawings. 


3591. W. E. NEWTON. Chancery-lane, London, “ Apparatus for the manufacture 
of tinned leaden pipes.” — A communication,— Dated lith ’ . 
Bere a cylixdrical casting of lead is first prepared of the requisite size and 
thickness, a mandril is then placed in the centre of this casting in such a way 
that there shall be left an annular space round the mandril and between the 
mandril and the inner side of the leaden cylinder. Into this annular space 
molten tin is run to form the internal coating. The cylinder or tube thus pre- 
pared is then submitred to the action of a hydraulic press, which forces the 
metal out in the form of a lead pipe lined with tin, and rolls it up in a coil in 
the manner that ordinary leaden pipes are coiled when manafactured by 
hydraulic pressure. 
3606. G. H. ELLIS, Addiscombe-road, Croydon, Surrey, ‘Apparatus for cleaning 
boots and shoes.” —Dated 19th December, 1867. 
Here the brushes used are of the rotary description, but instead of forming 
the surfaces at right angles with the sides, the inventor makes them somewhat 
in the form of an acute angle, and the surfaces are slightly rounded. He 





























perience that a much greater area of brush surface can be produced upon the 

boot at one instant of time than by any other means.—Not proceeded with. 

3607. W. A. HUBBARD, Ramsgate, “Proportional compasses and dividers,” 
Dated \9th December, 1867 


This invention consists of a series of levers of equal length crossing one 
another in pairs in the centre of their length; thus X, where they are connected 
by rivet, screw, pin, or other suitable pivot. A sufficient number of these levers 
in pairs, varying according to the particular purpose for which the instrument 
may be required, are connected at their ends by pivots after the manner of the 
letter X, repeated thus XXXXX. The pivots which now form three rows are 
all perpendicu'ar to the plane of the instrument, and allow of the series of 
levers being closed together or pulled out at pleasure. By this airangement, 
whatever may be the distance at which two neighbouring pivots may be 
all the other pivots will stand at that distance from those nr xt to them in the 
same row. The pivots in one or more row or rows terminate in, or have 
attached to them, points, pencils, pens, dotting wheels, or other like apparatus 
for measuring and marking off distances and tracing lines. — Not proceeded with, 
3613. E. Brerrit, Castleford, York, “Glass bottle house pot carriages.” —Dated 

19th December, 1867. 

This invention consists in the construction of what is known in glass-works 
as a pot carriage, which carriage, instead of having a projecting bar for carry. 
ing an open pot into the furnace on its side, has jaws so placed that, by o'asping 
the pot in an upright position, it (the pot) is in such a position carried into the 
furnace through the usualaperture, by which improved construction less space 
is required in the furnace for getting the said pots into their position for 
foumting. 

3614, W. H. RICHARDSON, Glasgow, *‘Apparatus to be employed in the manufac. 
ture of tron and steel.” —Dated 19th December, 1867. 

The patentee claims, First, the special arrangements and construction of 
single and compound rabbles or tools for injecting gases or other substances into 
molten iron, in the manner and for the purposes set forth. Second, the combi- 
nation of two or more tubes constituting a compound tubular rabble, and the 
P ding of the ex ities of such rabbles, whether single or compound, with 
projecting pieces for the purpose of enabling the molten metal to be more effec- 
tually worked, as set forth and shown in the drawings. 


3615. R. CHAUNCY, Brompton, ‘‘ Substitute for emery paper."—Dated 19th 
December, 1867. 

This invention consists in taking the iron sand of New Zealand, now well 
known as Taranaki sand, or any other iron sand, and applying such sand to the 
surfaces of paper, or other similar material, with any suitable adhesive sub- 
stance.—Not proceeded with. 


3617. J. SIMMONS, Hammersmith, “ The purpose of producing an optical delusion 
of apparently beheading or otherwise dismembering @ human being.” — Dated 
19th December, 1807. 

Here the illusion is performed without the aid or use of plate glass, chemi- 
cals, chair, table, or any other of the means or appliances hitherto used or em- 
ployed. A piciure or other representation of a cavern is placed at the back of 
the stage az a back-ground, and while the performer is entering the cavern a 
piece of loose rock falls on his head, and to all appearance crushes it and severs 
it from the body. This appearance is produced by instantaneously inserting 
the head into a cap or box without the assistance of the hands. The box is 
coloured to a shade exactly corresponding (while viewed by the audience) to 
that used for representing the back-ground or other portion of the scene, and 
which, although several feet nearer to the audience than the scene, is quite un- 
discernible while it remains to cover the app ly bered portion of the 
performer. In this box or cap is a vessel or series of vessels containing blood, 
or some other I'quid to represent blood, and as soon as the head Is inserted into 
the cap or box, and brought into a vertical position, the liquid runs down 
through a series of tubes and disperses over the neck of the performer. This 
apparatus is rendered self-acting by being brought into tue vertical position, 
ani the performer does not require to use his hands from the commencement to 
the completion of the illusion. The disapp-arance of the head or otner member 
may be effected in sundry other ways.— Not proceeded with. 

3619. C. BECK, Queen-street, Cheapside, London, *‘ Joining horn and whalebone. 

— Dated \9th December, 1867. 

Here the inventor joins the lengths end to end by lapping thin brass or other 

metal around the two ends, which are butted together, and he then inserts 

rivets, pins, or eyelets through both the metal and the horn. Other arrange- 
ments are bed in the specification. — Vot proceeded with. 

3627. J. KENYON, Blackburn, “ Apparatus for boiling size.”— Dated 2\st 

December, 1867. 

The patentee claims, First, boiling size by the admission of steam into the 

size contained in a closed vessel in which the requisite level is maintained by a 

float acting on a tap or valve, as described. Secondly, the application of a 

rotating float to the tap or valve by which size is admitted to the size trough of 

sizing or other machines, as shown and described. 

3638. J. Pick, Falcon-square, London, “ Bags, portmanteaus, &c."— Dated 2\st 
December, 1867 

This invention consists, First, in forming an outer compartment on one side 
of the portmanteau, bag, or other article, for the purpose of containing fittings, 
such compartment being closed by a cover, flap, shutter, or door, a partition 
intervening between the interior of the bag and the cover, in order to keep the 
fittings sep from the of the bagor other article. The door or 
opening may be a rigid cover or flap secured by a lock, or it may consist of « 
number of strips connected by elastic or flexibie agents folding or rolling up 
together, so as in each case to open backwards when acted on by a spring or 
other means of folding or rolling the sathe together. He also proposes to con - 
struct one or both sides of the bag or other article of ivory, wood, or similar 
slid or substantial material, or one side may be of flexible material and the 
other solid. There are various modes described of carrying out the invention. 
—Not proceeded with. 

3639. J. G. TONGUE, Southampton buildings, Chancery-lane, “ Pomade for the 
human hair."—A communication — Dated 21st December, 1867. 

In the specification of this ion the inventor states that “it is now 
generally suppored that the preservative liquid which fills the inter‘or of the 
human hair to preserve it from exterior agents is composed, First, of a variety 
of fatty bodies, similar to those which are formed in the feathers, hairs, and 
wools of animals, Secondly, that those peculiar tatty bodies which have the 
property of swelling in water, of disseminating and of hindering desiccation 
without impeding perspiration, are combined with about one-tenth part of cere- 
bral matters.” The practical means of extracting this matter or *‘ plasma” in 
an economical manner to be employed as a powade for the hair constitutes the 
subject matter of this invention —- Not proceeded with. 

3641. W. DIXON and W. Brown, Newcastle-on-Tyne, “ An elastic coupling for 
the prevention of sudden or undue strains upon repes or chains when used in 
towing, hauling, or lifting.” —Dated tard December, 1867. 

This aoparatus consists of a wrougtit tron frame of a suitable shape, in which 
is placed one or more drums keyed fast on to a shaft or spindle, s0 as to 
revolve with it. To this spindic or shaft are attached spiral springs in such a 
manner that, when the drums are made to revolve, the springs are thereby 
compressed. A smaller frame is fitted loosely within the main frame, and has 
attached to it the hook by which the rope or chain to be used for drawing or 
lifting can be fastened. This smaller frame carries one or more smaller drums 
or sheaves. Ropes or chains of a suitable length are fastened to the large 
dram or drums, and wound three or more times round them; they are then led 
over the smaller drums or sheaves, atid then secured to the top shackle of the 
main frame. If any sudden strain comes upon the hook on the smaller frame 
it will cause the large dram or drums to unwind, and thus act on the spiral 
springs ; & these means the ropes or chains used will be relieved of the sudden 
shock to which they would be otherwise subject.—Not proceeded with, 

3646. H. F. BENGOUGH, .Clifton, Lancashire, ‘‘ Tobacco pipes.”—Dated 23rd 

December, 1867. 

This fon consists, lly, in constructing tobacco pipes with four 

chambers, in the first of which plet bustion is obtained, in the second 

deposition and cooling, in the third further deposition and cooling, and in the 
fourth a reservoir for the effete matters, which are readily removable. —Vot 
proceeded with, 

3647. C. J. ADAMS, Stockton-on-Tees, ‘* Self-acting fire alarm and extinguisher.’ 

Dated 23rd December, 1867. 

This invention consists of a tube of glass, or any other material of any 
length, size, or shape, fitted into two caps of brass, or any other material, each 
end being connected together by string springs cxterior to or inside the tube or 
department on the action of gravity alone. The tube is to be filled with some 
explosive material, such as gunpowder, gun cotton, or any other substance or 
liquid of an explosive nature, and the tube is open at either one or both ends 
for the admission of charge. This apparatus is to be fixed on some wall, or 
other convenient place. by the bottom end, and the upper end is to be con- 
nected by wire or a rod, or any other means with a bell or bells, or any other 
instrament or material capable of causing an alarm or giving warning; the 
bottom end is to have an inflammable line or train passed through it, and con- 
nected with the interior of the tube. It may be of any length, and can have 
as many branches as may be deemed requisite, and may be distributed in any 
places where deemed necessary. Should a fire occur this train will ignite, and, 
conmanicating with the interior of the tube, will ignite and explode its con- 
tents, thereby breaking the tube, which will cause the springs to come into 
play and draw the top end and ring the bells, and work other instruments at- 
tached to it; or the contents may be exploded by the excessive temperature 
caused by the fire, and thereby break the tube and produce the same 
result. 























3650. W. H. CHAsE, jun., Brixton-hill,“ Couplings for driving belts.”— Dated 
23rd ber, 1847. 
This coupling the inventor makes, for the sake of economy, of cast iron, but 
wrought metal may be used if thought desiravl The pling consi-ts of a 
flattened tube of sufficient wid h to embrace the ends of the be t or band to be 
coup ed up, and its depth at either end romewhat exceeds the thickness of the 
belt. In longitudinal section the tube takes the form of a double wedge, 
tapering towards the ends. The middle of the tube is open tran>versely to 
admit of the insertion of loose wedges, which, when placed between the ends of 
band, and, say, the upper side of the tube, will serve to grip the band 











steatite or china clay. The process of manufacture consists in the use of 
separate vats or vessels, the first containing one or more of the solutions first 


mounts these brushes with the smaller diameter downwards, upon a vertical 
shaft at convenient distances apart, and in this manner he has proved by ex- 


the 
firmly, tightening its hold asthe pall on the band is i . To prevent 


the band ends from slipping he proposes to roughen the contact surfaces of the 
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courll @ and the loose wedges, so that they may bite the strap firmly, and for 

this purpore he « Ither corrugates these surfaces or ribs them transversely with 

yatehet teeth.— Not proceeded with, 

651. M. J Rice Birmingham, * Mach 
Dated 23rd December, 1067. 

This invention has reterence to a former patent dated 1¢th November, 1866, 
No. 2942. The First part or the present invention consists in mounting the 
peading dies upon independent slites carried by the oscillating or semi- 
rotating cutter frame described in the specification o the patent before reterrea 
to. Each heading slide isconnected by a knuckle or other suitable joint to a 
lever on each side of the machine, suct, levers being actuated by connect.ng 
and eccentrica, or by other mechan'cal means. on the main driving axis of 
the machine, he headers and slides being so arranged as to be capable of 
adjustment to each other. The Secon? part of the invention relates to the 
arrangement of the gripper or grippers, which consist of a slide actuated by a 
jever but disconnected therefrom, the slide being moved out of action by a 
ing. ‘Ihe lever for actuating the gripper slide is mounted on axes on the 
oscillating frame, and receives motion by means of a cam on the main driving 

js, The Third part of the invention consists in imparting an oscillating or 
seml-r tating Movement to the cutter frame with nipper, grippers, and 

ers mounted thereon by means of a spur wheel on the main driving axis, 
which takes into and drives another spur wheel carried by a:d revolving on a 
stud on the cutter frame, a connecting rod attached to acrank pin on the 
jast-named spur wheel and to a nin joint on the f:ame, impart'ng an o-cillating 
movement thereto, the amount of such movement being capable of adju-tment 
gs reouired. Thr Fourth part of the invention consists in so arrang'ng the 
te d plate or frame that the end nearest the cutter can be turned upon a joint, 
or be otherwise readily removed, 80 as to enable the workman to get at the 
cutter and gripping tools without remeving the feed frame from the machine 
The feed trame is also so arranged, according to this part of the invent‘on, as 
to be capable of having its elevation and the angle a which the nail plate is 
fed vp to the cuttsr readily adjusted as may be re quired. Lastly, the invention 
consists in so arranging machinery of this character that the cu:ter hea‘ers, 
pipper, and grippers, toether with the oscillating frame, are ail actuated by 
means of one driving shaft or axis. 


9675. T. J. ELLIS, Abingdon-street, London, ** Apparatus for carburetting gas’ 
dc.” Dated 2ith December, 1867 

This invention consi-ts in the construction and arrangement of an apparatus 
having a reservoir at the upper part thereof, for the purpose of containing the 
earburetting liquid. ‘the liquid passes from the reservoir through a tube which 
is provided with a regulating valve, and descends nearly to the bottom of the 
apparatns, and rives again, the orifice thereof being close to the underside of 
the reservoir. ‘The carburetting liquid passes through the tube and falls into a 
chamber, having at its underside small perforations, through which the liquid 
descends into wicks of co'ton, or other suitable material, which are arranged 
vertically in a second chamber below, so that the liquid shall trickle or flow 
down the wicks. The liquid which is not evaporated from the wick passes into 
the bottom of the chamver. One or more condensing chambers is or are pro- 
vided, the same being cooled by the evaporation of liquid, the gas or air being 
first allowed to pass into such chamber or chambers. The re-ult of this arrange- 
ment is that the deposit of the tar water, vapour, or other product on the 
wicks, is prevented.— Nol proceeded with, 

#77. J. M. ROWAN, Glasgew, * Moulds or apparatus to be used in casting 

steel.’— Dated 27th December, 1$67. 

This invention relates to improvements whereby steel may be cast more 
gati-factorily than heretofore, and so as to be free from the smail holes or 
“honeycomh” texture ordinarily met with when it is cast in cast iron, dry 
sand, or composition moulds, and the invention consists in making the moulds 
and cores of malleable or wrought iron, or of steel; also in making the tops 
and bottoms ef the moulds also of malleable or wrought iron, or of steel; also 
in adapting 'o the moulds cellansing cones, consisting of segments of malleable 
or wrought iron, or of s eel, with or without a backing of sand and central 
collapsing sheet iron cylinder. And, lastly, in making the mould or cone 
surfaces of greensand, in order to the move rapid reduction of the temperature 
of the cast sicel, lustead ef making them of dry sand, or dry composition, ay 
heretofore 
3660. F. RENDER, Manchester, ** Traps for pigeon and other shooting.” - Dated 

24th December, 1867. 

This i: vention consists in the empl. yment of electro- magnets for the purpose 
of regulating the opening of traps usea in pigeon and other shooting. 

3662. W. E. NEWTON, Chancery-lane, London, “ Alcoholomet 

cation.— Dated 24th December, 1807. 

This invention is not described apart from the drawings. 

3663. J. ADDIE. Coatbridge, Lanark, and F. KOHN, Westminster, “‘ Blast and 
cupola furnaces '’—UVated 24th December, 1867. 

This invention has for its otject to improve and economise the working 
of blast and cupola furnaces by utilising in a better manner than heretofore 
the combustible gases produced in such furnaces, and which are ordinurily 
either allowed to escape or collected and burned in flues and stoves for the 
purpose of generating steam and heating the blast, and the invention consists 
in re-introducing a porticn of the combustible gases, either alone or mixed 
with o her gases, into the furnace itself at or near the tuyeres which suppiy the 
air blast. 

3655. P. F. TRANCHAT, Paris, “ Machine for manufa turing circular cutters 
and milling tovls of any form or outline.”— Dated 24th December, \*67. 

This mach ne is composed of two parts, one cf which is for the circular cutter 
or milling tool to be cut, and the other for the tool which makes or cuts the 
cut'er. In the First part the cutter to be made is fixed on a spindle, therota- 
tion of which can be divided into any number of parts, and which remains 
stationary for straight cutting, whilst it receives a sitght rotary motion for heli- 
coidal or curvilinear cutting. This spindle is fitted on a ¢isc capable of turning 
iio der t» pre-ent either the sice or the end to the working cutter, which disc 
is fitied to two crors-slides capable of moving at right angles to one another. 
In the Second part the patentee adapts the rotating tool which cuts the cutter 
on two cross slides working at right angles one with the other. For straight 
work he makes use of one or the other of these slides, according to whether the 
cutter has to be cut on its edge or its end face, and tor helicoidal or curvilinear 
or irregular out! ne cutting he gives motion to these two slides by means of one 
or more cams, the shapes of which are calculated to impart to the working such 
a compound motion as will coincide exactly with the outline of the cutter to be 
cut. 

3653. S. MYERS, Ailburn, “ Apparatus for roasting coffee." —A communication. 
— Dated 24th December, 1867 

This invention consists of a hollow globe fitted loosely within and pivoted to 
a concave half-globe, in such manner that the said globe may be made to 
revolve easily and freely by means of a small crank rod. The globe is made 
with a neck or mouth, which projects through a circular opening in the half- 
globe, and is adapted to receive and discharge the coffee. The crank rod is 
supported by a bent handle attached to the half-globe, and is provided with a 
lid which fits into and closes the neck or mouth of the globe in such manner 
that when the crank is turned the globe is made to rotate, thereby giving con- 
stant motion to the coffee and preventing it from burning.— Not proceeded with. 
3667. G. J. HINDE Wolverhampton, and T. C. HINDE, Fnispenilwch, near 

Swansea, “* M.nufacture of iron and steel."— Dated 24th December, 1867. 

The patentee clainis scnelting iron ores and producing therefrom either maile- 
able iron, steel, or cast-iron by subjecting a mixture of the iron ores and flux, 
either with or w'thout carbonaceous matter, to the action of a mixture of 
highly heated carbonic oxide and nitrogen gases, such miature of gases being 
produced by passing atmospheric air through a stratum of ignited fuel, the said 
fuel nt being mingled with the ores to be smelted, substantially as described. 
Sevondly, the arrangements of furnaces and apparatus to be used in the manu- 
facture of iron and steel, substantially as described. 

3670. B. and J. 1%. BROWN, Chipping Norton, Oxford, *‘Gloves.”—Dated 26th 

December, \867. 

The object of this invention is to prevent the tightness and strain at the bot- 
tom of the fingers, which has hytherto been found a great objection to all gloves 
made without seans in the front of the sides of the fingers. The invention 
consists in cutting the main piece which forms the palm and other parts of the 
glove with a projecting par, which in the made up gloves, comes between the 
two middle fingers and prevents the tightness or strain above referred to. 

3671. E. C. JETOT, E. HORTENSIUS C. CROS, and M. M. A. D'EIMAR DE 

JABRUN, Paris, “ Hut protector.”- Dated 26th December, 1867. 

This hat protector consists of a covering of impermeabie material, light and 
transparent. and lined or not with a fabric. This covering is adapted or fit:ed 
by means of bands or attachments to the form of the hat or other head cover ing ; 
or it is placed loosely over the hat, and is kept in pusition by ornamental 
depending weights.—Not proceeded with. 

3672. E. G. and E. E, Rarrer, Paris, “ Braiding machine.”— Dated 27th De- 

cember, 1867. 

This improved braiding machine is based on the “ principle of sphericity.’’ 
The invention is not described in detail apart from the drawings, 

3678. D, STEELE Farnworth. Lancashire * Apparatus for heating and agitating 
liquid or fluid substances." —Daied 27th December, \*67. 

This invention consi>'s. First, in the u-e of steam pipes for heating and azi- 
tating liquid or fluid substances mounted in bearings in which they revolve, 
and capable o' keeping the steam, or a portion thereof, fron escaping into the 
vessel containing the substance onder treatment, —Not proceeded with 
3680. J. CLARK, Redditch, Worcestershire, * Wrappers or en: elopes for needle .” 

Dated 2ith December, 1867. 

This iver.tion Consists in making Wrappers or envelopes in such manner that 
a+heath or needie-case is so connected at its one end to an envelope or outer 
wrapper, or case, 80 43 to form asotof hinged part upon such cuvel pe or 





y for cutting and heading nails.” — 


"A communi- 








olter wrapper, so that, when the outer wrapver is opened, and the ends of 
the needies exposed, the opening outwards, end consequent pre<sure of th: 

fou purtot the outer wrapper and lower end of the sheath, or needie-case, 
Will Cause such sheith to spring torward into a vertical po-ition, enabling the 
heedles to be selected and - stracred therefrom with great facility. 


3631. A: V. NEWTON, Chancery-line London, “‘ Soles for boots and shoes.”— 
A communication—Dated 2ith December, 807. 
This invention relates to the production and use of what may be termed a 





compound sole for boots and shoes. It is made up of an inner sole of leather, 
and an outer sole of india-rutber, or gutta-percha, combined by pressure with 
woven fabrics, or posed of an eq lent vulcanisable gum or compounds 





3683. A. DUNN and A. LIDDELL, While-street, Southwark, London, “ Manu- 
Sacture of metallic casks or vessels." — Dated 27th December, 1867. 

The object of the First part of this invention is to do away with the recess 
formed by the chime at each end of ordinary metallic casks or vessels, in order 
to economise space in proportion to the internal capacity of the casks when 
a number of them are stowed in » vessel, or otherwise. The First part of the 
invention consists in driving the piece for forming the head of the cask into a 
hoop, in the same manner a- the head is usually driven into the cask body ; 
the inventors then reverse the head and hoop, and drive them both into the 
end of the cask, the plain surface of the head being ou'side flush with the end 
of the body. The cask bottom is driven into a hoop in a similar manner, and 
is then, with its hoop, driven in like manner into the other end of the cark, 
thereby forming a flush bottom. The object of the next part of the invention 
is to fi lly metallic casks or vessels which will not 
injuriously affect the oils or contents of the casks, like ordinary cheap metallic 
casks. For this purpose they make the casks double—that is to say, the 
exterior of the cask is made of cheap or common fron or material, while the 
inside is made of tinned plates of superior quality.— Not proceeded with. 

3686. J. CAPPER, Birmingham, “ Construction of chimney tops or caps.” —Dated 
28th December, i8t7. 

Here the inventor fits within and attaches to a chimney top or cap of 
cylindrical or other desired form a hollow conical or other tapering 
piece or passege called a draught jet. This draught jet is open at 
bottom and top, the end of smallest area being uppermost, and situated 
below the upper termination of the cylindrical or other part. The smoke is 
thereby caused to issue from the said draught jet in a protected position at an 
increased velocity. He surrounds the upper part of a cylindrical or other 
chimney top or cup by another or outer cylindrical or other top piece of larger 
size, thereby leaving a space between the two. The outer piece rises higher 
than the inner. To the inner cylindrical or other piece below the lower end of 
the outer one he affixes a projecting ring or flange, and to and between the 
said ring or flange and outer cylinder or piece he attaches dividing pieces so 
that a circle of open'ngs at a short distance from each other is left, through 
which, and up through the space between the inner and outer pieces, a current 
of air rises ond assists egress of the smoke from the inner piece into the 
atmosphere. He also constructs chimney tops or caps of a combination of the 
improvements described under the above first and second heads; and, turther, 
he use- in bination the impr r described under the first head with 
the outer piece described under the secona head, but without the projecting 
ring or flange and circle of openings therein described.— Not proceeded with, 
3687. W. FRYER, Birmingham, “ Self closing taps.”"—Dated 28th December, 

1867 








In making a sel*-closing tap, according to this invention, the inventor take<« 
any kind of tap which can be opened and closed by the motion of its ax's 
through about a quarter of a rotation, and he fixes the said tap in a box or 
chamber made, by preferenc., of cast iron, the ingress and egress pipes pass- 
ing through the sides of the said box to the tap. To the axis of the tap he 
at aches an arm or lever, and connects to the end of the said arm or lever one 
end of a spring of vulcani-ed india-rubber, or a coiled steel spring, the other 
end of the spring being connected to the side of the box or chamber. The said 
spring tends to keep the tap in its closed position. To the en» of the arm or 
jever a rod, chain, or cord is attached, the said rod, chain, or cord being in a line 
with the spring described. but on the opposite side of the arm or lever. The 
free end of the sad rod, chain, or cord passes through the side of the box or 
chamber, and terminates in a knob or handle, In using the tap the kvob or 
handle is pulled when the axis of the tap is opened, and water or liquid aliowed 
to flow. On loosing the knob or handle the spring pulls back the arm or lever 
and closes the tap. — Not proceeded with. 

3689. W. E. NEWTON, Chancery-lane, London, “ Bult hinges.”"—A communi- 
cation, — Dated 28th December, 1*67. 

This invention rela es to the peculrar manner of constructing butt hinges for 
doors which swing or open both ways. This improved construction of hinge 
fold< into ivself, it being a reversible ratbited hinge. The invention further 
consists in forming a butt m such a manner that it shall be a three leaf burt 
folding into itself, tw> of which fold. placed together will form a single butt, 
and will work alternately as the dcor swings back and forth trom the centre. 
The invention further relates to the manner of attaching the butt to the door 
and casing, and in the device for muffing the sound and for rendering the 
door selt-closiig or automatic in its back movement towards the centre. 

3691. C. MORFIT Sudbrooke Park, Surrey, “ Apparatus for cutting soap.”"— 
Dated 28th December, (667. 

According to this invention the inventor employs properly-tempered thin 
blates of steel, or other suitable meta! or alloy, in substitution fur the wires 
before referred to.— Not proceeded with. 

3635, J. GoopreLLow, Blackhurn, ** Metallic pistons for steam cylinders, air 
cylinders, or pumps.” — Dated 28th December, 1867. 

This invenvuon relates to p stoms having an expanding metallic packing, and 
consists in an vel combination by means of which the paten'ee obtains a 
great am unt of elasticity in the meta!iic packing. The portion of the packing 
which is in immetiate contact with the cylinver when in u-e he forms of two 
split rings, each rng being of a triangular or nearly triangular shape in 
section, the two rigs being placed in the piston with their narrowest sides or 
edges inc miact or nearly in contact. A third split ring is placed insite the 
two outer rings, the inner surface of ths third ring b-ing parallel or nearly 
parallel with the central axis of the piston, and the outer suriace being formed 
of two inclined faces, the form of this outer surface being made suitable to fit 
against the inieror surfaces of the two outer rings. Inside this third ring next 
previously described i+ piaced a fourth ring of spiral form, produced from a 
cylinder by cutting the cylnder in a lathe tn the ordinary mauner, or by other 
suitable means; the said spiral ring exerts an elastic pressure again-t the 
next outer ring, which ou'er ring transmits the said elastic pressure, in a ‘dition 
to the pressu:e due to its own elasticity, to the rings in contact with the 
interior of the cylinder. The order in which the several portions of the metallic 
packing are described as being placed in the piston is not necessarily the 
order in which they are to be placed in the piston whea the piston is being put 
together or packed. 








THE POST-OFFICE AND THE TELEGRAPH.—The proposal to annex 
the telegraphs to the Post-otfice naturally divides itself into two 
broad questions— first, is this desirable as a matter of public policy? 
second, on what terms shall the companies be bought up? The 
Select Committee on the Government Bill have, with the assent 
both of the telegraph and railway companies, come to the 
conclusion that it is undoubtedly for the advantage of the 
community that the telegraphs should be concentrated under 
the administration of the Post-office. They have passed the pre- 
amble of the vill, aud drawn up the following instructions 
for the Post-office :- 1. That the Post-office should not claim or 
enjoy any legal monopoly in the conduct of the telegraph service. 
2. That it should be competent for the Postmaster-General, at his 
discretion and with the consent of the Treasury, to make special 
agreements with individuals or with corporations for telegraphic 
service at reduced rates. 
messages should be guarded in the same way as the secrecy and 
security of letters were at present, and that it should be a misde- 
meanour to alienate, appropriate, or divert such messages, 4, That 
for the present the Pustwwaster-Gencral should lease the submarine 
lines to some company or companies who should work them under 
that lease; such lease should be submitted to Parliament, and the 
Post-vffice itself should ultimately take the cables under its own 
direct control and management. Here, strictly speaking, the 
inauiry, perhaps, ought for the present to terminate, seeing 
that the terms of purchase form a question apart from the bill 
before the committee, and the subject of a distinct measure which 
cannot be introduced till the next Parliament assembles. The 
committee, however, have deemed it their duty to go into this 
question, and have been met by a protest on the part of the tele- 
graph companies, which, in effect, strikes at the root of 
Parliamentary authority. 








3. That the inviolability of telegraphic | 


A private understanding has been | 


come to between the companies and the Treasury that they | 
should receive twenty years’ purchase; but it is perfectly plainthat | 


no agreement of this kind can be worth the paper on which it is 
written unless contirmed by Parliament. The companies having 
distinctly assented to the preamble of the present bill have 
no right to demand more than a fair price for their pro- 
perty; and what is a fair price must be left to the House 
of Commons to decide, guided by the advice of the com- 


mittee. Mr. Sandiord and Mr. Geoschen, both members of 
the committee, are of opinion that twenty years’ purchase 
is too much, and that sixteen years’ purchase is not only just 


but ample remuneration, The sudden rise in the market price of 
the shares justifies this view. Shares which fetched frou 143 
to 148 before the Goverumeut bill was brought forward are now 
207. In any private transaction there would not be tle least 
difficulty in ascertaining the exact value of telegraphic property, 
and we hope the House of Commons will be firm in resisting the 
— terms which are now made upon the national purse.— 
times. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: The 
Quarterly Meetings Reviewed : The Tone of the Trade: SUSPEN- 
SION OF AN OLD IRonMAKING Firm: The Balance Sheet : 
Sympathy for the Firm—Pic Iron: Prices Given—FINIsHED 
Iron: Effects of the Great Heat—Tue Srrixe LINGERING: 
Instances: Intimidation—EMIGRATION AND THE UNIONISTS: 
Returned from America—CoaL: Men’s Wages— MINE AGENTS 
AT THE Eastwoop COoLLigRy, NOTTINGHAM: Splendid Plant 
at the Eastwood Colliery—Great Mininc Dispute: Claim 
£23,000: How Decided—Harpwarkes: Failure in Birmingham: 
Satisfactory Reflections MEETING OF BRASSMASTERS: No Alter- 
ation—BRaNCHES AND LOCALITIES SPECIFIED. 

NEITHER in Birmingham yesterday (Thursday) nor in Wolver- 
hampton on the day before, was there much business done; but 
this is not unusual at the meetings in the week succeeding that of 
the quarterly meetings. The tone was an improvement upon last 
quarter in so far as it relates to the near future of the consuming 
market. Still, the circumstance that an old-established firm in 
the iron trade has had to suspend at a time when it was hoped we 
had seen the last of these “ difficulties ” for some time has not, as 
may be imagined, tended to cheerfulness. The firm referred to is 
that of Messrs. Lee and Bolton, of the Hyde Works, Stourbridge, 
where they have carried on business many years. Their balance- 
sheet, which was presented to the creditors last Tuesday, shows a 
surplus. The unsecured amount due is £15,776, and the sum due 
to creditors holding security is £20,940. The assessed value of the 
security these latter hold is under their claim by £842, which added to 
the unsecured liabilities, make a total deficit upon the debtor side of 
the sheet of £16,618. Onthe other side the amount due from debtors 
appears at £4915 15s. (nett); cash in hand is £399 1s, 2d.; and 
the stock, consisting of hinery at leasehold works, tools, boats, 
materials, &c., is set down at £13,850 14s. 1d. The total ~~ 
produced is £19,166 5s. 3d.; but, less amounts to be paid in full, 
it is £18,401, which is £1783 more than the liabilities. If this 
balance-sheet should prove to be even tolerably near to the state of 
things to be ultimately made known before the whole of the 
affairs relating to it are wound-up, then it will be a happy excep- 
tion to most of those with which this district is unhappily only too 
familiar. In any event, Messrs. Lee and Bolton must derive 
satisfaction from knowing that they possess the sympathy of their 
fellows in the trade. 

Tolerable satisfaction is being expressed at the result of the 
meetings last week, though very few firms, either in the pig iron 
or the finished iron department, have booked large orders. The 
best off are the old cold-blast houses in the pig iron trade, of 
which iron, however, the consumption is not now large here. The 
following may be given as the price of pig iron of the several 
brands enumerated:—Cold blast, £4 5s. to £4 10s.; wine pigs, 
£3 4s. to £3 12s, 6d.; Earl Dudley’s £3 17s. 6d.; Hydrate’s, 
£3 17s. 6d. to £4 5s.; common forge, £2 12s. 6d. to £3; foundry 
(common), £2 15s. to £3 5s.; foundry (best), £3 10s. to £4. 

The value of the orders for finished iron which have come to 
hand in the week through the usual post channels has not been 
great, yet added to those previously on the books they have made 
up a total sufficient to afford the workpeople nearly as much 
work as they can perform during the prevailing excessive heat. 
There are few works at which more might not be done in the 
forges if the men were able to do it. At some establishments, to 
keep on only a portion of the men, furnaces have here and there 
to be laid off. Asa rule, therefore, the make of puddled iron here 
keeps scarcely more than equal to the requirements of the mills. 
Earl Dudley, however, and one or two others still possess a pretty 








| good stock of puddled bars, 


The recent strike continues even yet to linger here and there, 
In one case most of the shinglers still remain out, their masters 
desiring to bring about an equalisation of rates which involves a 
greater reduction than that a in the drop resolved 
upon at the preliminary meeting in March. In another case the 
puddlers have not been settled with. Arising out of this last 
same magisterial proceedings took place at Wednesbury on Tuesday. 
Two puddlers had very roughly handled another who had gone to 
work a by-turn for Messrs. Lees and Holden, ironmasters of 
Westbromwich, and they were brought up c' ed with intimida- 
tion. The stipendiary of South Staffordshire, before whom the 
case was heard, was disposed to punish them as they merited, but 
the solicitor of the firm named said that although his clients had 
suffered considerably from such conduct as that of which the 
defendants were guilty, yet they did not wish to press the charge 
against them. The offenders were therefore let off upon express- 
ing sorrow, promising not again to offend, and entering into peace 
recognisances, 

A fact of great significance in connection with the emigration 
schemes of the unionists has just come to our knowledge. During 
the strike one of the best shinglers in South Staffordshire, en- 
couraged by the glowing colours in which the advantages of the 
United States as a field for the employment of ironworkers of all 
kinds were depicted, mo a house which by his savings in 
this country he had built, and crossed the Atlantic. Proceeding 
at once to the ironmaking districts he sought work, but his sur- 
prise and his indignation were equal upon finding that he was 
offered work in some menial avocation on terms no better than he 
would, even at the reduced rates which he had rejected in the old 
country, be offering his own assistants. This was not to be sub- 
mitted to, and with no little chagrin, but wisely, he returned 
home by the next steamer. 

Coal is in somewhat better demand in the thick-seam localities 
since the reduction was declared. All the men have now resumed 
at a reduction of 6d. aday. The thick coal colliers’ rate of wages 
is now 4s. a day, and the thin coal and ironstone workmen 2s. 9d. 
per day. The bandsmen of the former are paid at the rate of one 
day and a-quarter per day, or 5s., and the bandsmen of the latter 
one day and a-half per day, or 4s. 14d. The pikemen belonging to 
thick coal and thin mine measures can get rather more per day than 
the bandsmen of either of the above class of workmen, as it is not, 
unusual for them to do two days work in one; when the under- 
going is favourable to their operations so that, notwithstandin 
their altered conditions, if trade improves they will be muc 
better off than they have been of late under their old rate of wage 
with short work. Masters have no wish to reduce wages so lon 
as they can maintain the prices for the material raised, but whe 
this fails they have no alternative. 

The Mine Agents’ Association of South Staffordshire and Eas 
Worcestershire, whose activity we noticed last week, continue to 
take steps which cannot but prove of great service to the young 
men who are entering upon the profession, and upon whom the 
working of the mines ot this district will by and by depend. On 
Monday many of the members visited the Eastwood Colliery, near 
Nottiugham, belonging to Messrs. Barber, Walker, and Co. This 
was the longest trip that the society has yet taken. Here they 
went down the High Park pits. These they found most replete in 
every particular, capable of raising 1000 tous per day with two 
bands; depth about (95 yards, and are getting the top hard coal, 
wiich is about 5ft. (nck. They are driven out on the level course 
for nearly a mile on either side the pit bottom, and the coal is 
being worked to the rise by virtue of gob roads. The winding 
machinery, underground offices, stables, main roads, and venti- 
lating furnaces are all on a very large and complete scale, 
and this pit formed the subject of a visit from the British 
Association in August, 1867. The ventilation is 60,000 cubic 
feet of air per minute. The Eastwood Colliery comprises 
about 10,000 acres of very fine household and steam coal, 
and, besides the High Park pits, has several other very large 
plunts upon it. And in order to meet the increasing demand 
a very large new plant is far advanced towards completion to 
work the deep hard and deep soft coals, called the Moor Green 
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Colliery, having two pairs of 30in. cylinders (300-horse power), 
high-pressure vertical direct-acting winding engines in one 
engine-house, are to be workel by twelve boilers, and will be 
capable of raising 1.0 tons per diy, The pit sha’ts are 13°t. dia- 
meter (the upe rst shaft lias the inverted tubbing introduced); two 
bands in each pit, and a double-decket cage to each band, with a 
double landing for the two decks. beth at pit bottom and on the 
bank, to save loss of time in ‘*hitelvny up.” When completed 
this immense wining plant will be the largest-and most complete 
in the Midland Counties. 

A wining dispute, which has been the subject of an arbitration 
at the Queen’s Hotel, Biruiugham, extending over eleven days, 
and in which most of the mining talent of this part of the kingdom 
has been evgy geil, has at length terminated. The disputants were 
Mr. Millersvip, coaltmaster, of “estbromwich, who was the 
plaintiff, an! Messrs. Jimes and Richard Bagnall, of the same 
place, ironmasters and colliery proprietors, who were the defen- 
dants. Plamttf chimed from the defendant £23,000 for damages 
alleged to have been sustained by flooding of his mine with water, 
which he alleged gut there because the defendants pumped by them 
from the New mine to the thick coal. A contiary opinion was, 
however, entertaine!} by the arbitrator, who was Mr. John Hedley, 
mining engineer, of Dery, and he has therefore made his award 
in favour of the defeudants. The costs abide the event. 

The Birmingham and district trades not spoken of above are 
experiencing a similar slight improvement to that which character- 
ises the iron and coal branches. But in these, also, there has been 
a suspension which has exereised an unfavourable intluence. 
M «srs. Ty ther, Tuornton, and Lander, merchants, of Birmingham, 
are the firm spoken of. Taney were engaged chiefly with Australia, 
but had been in business only about two years, Their suspension 





ably inscribed. The occasion of the presentation was Mr. Flower’s 
return from his marriage tour. 

In last week's report it was stated that Mr. Edward Jones con- 
templated selling the Castle Foundry at Caerphilly, and the works 
are now advertised for sale by public auction. 

A meeting of the shareholders in the Patent Nut and Bolt Com- 
pany, Limited (one of whose works are at Coombrin, Monmouth- 
shire), has been held, Mr. Samuel Thornton in the chair. The 
principal business was to determine whether, in order to settle 
with Watkins and Keen, the vendors of the property, whose | 


| guarantee expired on the 30th June, it was necessary that stock 


should be taken. The directors explained that they were advised 
that it was not legally necessary to take stock, and that a great 
expense would be incurred, besides considerable loss of profits, if | 
the works were stopped for this purpose. They recommended | 
that stock should not be taken until the 3!st of December, which 
was unanimously agreed to. The chairman then announced that 
a carefully prepared statement of the transactions of the company 
for the six months ending June 30th had been submitted to the 
directors, showing results of a very favourable character, and 
warranting an interim dividend of 12s, 6d. per share, which would | 
be paid on the 4th August. 

The directors of the West of England and South Wales District 
Bank have declared a dividend of 4 per cent. for the half-year 
ending 30th June. 

The War Office has selected the design of the engineer to the 
Tenby Iron Pier (Mr. J. W. Grover) for the proposed new pier at 
Woolwich Arsenal, and the contract. has been obtained by Messrs. 
Hamilton and Co.. Liverpool. The same firm will, in all proba- 
bility, build the Tenby Pier. 

The following are the returns of the trade of the South Wales 








is believed to be due to the fact that a cali of £'0 a share has been | ports for the month of June and the corresponding month of last | 
made upon the proprietors of the late Birmingham Bank, in which | year: | 
they were considerable shareholders, If, however, this should | Exports OF COAL 

prove the only case of the kind it may be confi lently affirmed that | inate June, 1887 
the Birtningbam traders are ina much more solvent condition than | fore «la saga 
could have been looked for even by the sanguine. Many such per- | . ee 157,906 





sons had investe:! spare capital in the bank named, The brass- | Oe MOR ie se Sn. oes Ret wo aw ws ow a Se 
casters have met and have determined to make no alteratious in | New port te ee ee B'744 oe ne oe oe oe «© BGR 
“ager Linas . : tee dial SOY cs oo os: ss ao SRAOD re oon) Se 
their prices. Since the commencement of the new quarter the | , * “- ’ 
staple products of the town have experienced a somewhat more | SHIPMENTS COASTWISE. F 
encouraging demand; tut in some departments considerable flat- | ~~ — —— 
pt * A | ons, ‘ons, 
ness still prevails. The gun trade is stealy, an! fur military gus Cardiff 84.727 Th.453 
1 y i aa ~ . see” ardi ce 62 oe se 84,727 2c oe ce oe . 75,953 
the demand m ty be desert ved as brisk. The modified tariff at the | Sn cuer cls dg a RE oo. ies eae, Se 
a eee which came into Gperation on the Ist instant, Newp ort ee! ea 
as given satisfaction to the trade, the rates for proving | TN an ce te ee os kc ws se we 


“birding” and military barrels being formerly cousidered | Newport also exported no less than 21,649 tons of iron; Cardiff, 
too high. Jewellery and fancy wares are not in much | }3 90] tons iron and 3684 tons patent fuel; and Swansea, 2048 tons 
demand, these branches being always among the last to | iron and 6468 tons patent fuel. Of the iron exported, by far the 
recover from a general depression in trade. For papier mache | j.roest quantity was cleared for the United States’ markets 
articles rather wore orders are being received from sowe of the |" iis ‘ ‘ ‘ 
continental markets. The demand for electro-plated ware is | 
slightly better. Builders’ iron and brassfoundry is looking up a 
little; but the metal ware trade is, on the whole, not in a satis- 
factory condition—a fact indicated by the recent decision of the | 
brassmasters to continue the present low prices of raw material. 
Steel pens are improving in request, and some branches of the 








NOTES FROM THE NORTHERN AND EASTERN | 
COUNTIES. 
(From our own Correspondent.) 


button trade wre active. LiverPooL: Mersey Docks and Harbour Board—Mm and Ralt- 














quanti ies. The house cval trade is quiet, the purchases of West | yard and large works adjacent to Lloyd’s Test. Messrs. Schle- 


ceased owing to a want of water, and there is no doubt a similar | Shipping Company. Messrs. Leslie and Co., of Hebburn Quay, 
course will have to be adopted at several others in South Wales | are completing a little fleet of screw steamers intended to run 
unless a fall of rain takes place shortly. | between England and France. One was coaled and loaded for sea on 
wal P. W. Flower, one of the proprietors of the Melin Tin-plate | Friday. Messrs. Wigham, Richardson, and Co, have a large 
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of England and Irish houses having fallen off, owing, no doubt, to | singer, Davis, and Co., of Wallsend, have a large screw steamer Stace tes _ 


the intense heat ‘prevailing. At one or two pits operations have | neurly ready for its machinery for the Northumberland Steam StJobn whtapruce 13 10 15 10 | i3 10 15 10 


Messrs. C, Mitchell aud Co, are well employed. Messrs, Palmer 
and Co,, Limited, in addition to other work which they have on 
hand, are laying the teak skin upon a large turret ship which they 
are building for the Admiralty. Messrs. Redhead and Softley, of 
South Shields, have several iron vessels on the stocks, one or two 
for foreign owners. There is not much tug building now going on 
ou the Tyne, but Messrs. 1’, Hepple and Son, of Low Walker, havg 
a considerable number of tugs under repair, and are busy engine, 
building; among their orders is a marine engine for Rostalb, Sea of 
Azoff. Mr. B. Boyd, of Low Walker, is well employed in making 
chains, &c., and is about toextend his works for the manufacture 
of patent screws. Lloyd's test for anchors and chains at Low 
Walker has been well employed. 

The heavy branches of Sieffiel industry have improved, but in 
some of the lighter trades there is still depression. Puddlers arg 
better employed, and in both the armour-plate and boiler-plate 
wills there is more doing. There is a very fair demand for 
almost all descriptions of railway materials, steel rails being ig 
particularly good request, both on home and foreign account, 
There is not much doing in steel for manufacturing purposes, and 
the engineering establishments complain of a want of orders. 

The Leeds forges are still on short time, and it is stated that 
there are but few orders coming iu at present. The tool makery 
are slack, but the machine makers are rather busier, having 
received some fair orders. The locomotive builders are slack, and, 
with the exception of the steam plough works, the other brancheg 
of local industry present little animation, 

The iron trade of the South Yorkshire district is tolerably 
active, and there isa fair demand for rails, plates, sheets, and 
merchant iron, There is not much activity at the largest foundries 
as regards the production of pipes, but some of the smaller estab. 
lishments engaged in colliery work are pretty well off for orders, 
The coal trade presents no improv. ment. 

The tonnage movement of the port of Hull for the half-year 
ending June 30th, 1568, is understaod to present an increase of 
338,000 tons upon the corresponding period of 1807. 

Daring the half year which has just closed the increase of traffic 
on the Grewt Eastern Railway as compsred with the c rresponding 
half-year of 1867, was at the rate of 54 per cent.; on the Great 
Northern, the increase was at the rate of | per cent.; on the Lan 
cashire and Yorkshire, the increase was at the rate of 4 per cent.; 
on the Midland, the increase was at the rate of 2 per cent. ; and on 
the North Eastern, the increase was at the rate of 1 per cent. Op 
the other hand, there was a decrease of | per cent. on the London 
and North Western, and a decrease of 34 per cent. on the Man. 
chester, Sheffield, and Lincolnshire. 

The prolonged drought is testing the capabilities of the storage 
reservoirs of the Manchester waterworks. During a period of 104 
days rain fell on only three days in the Manchester water-shed, and 
then only in very light showers. 

The corporation of Stalybridge has appointed a committee to 
take into consideration the desirability of erecting publie baths, 


PRICES CURRENT OF METALS AND OILS, 



















































About Smethwick and Westbromwich and Wednesbury a feir | Way—LaUscH oF A SMALL STtaAMERK FOR THE AFRICAN ~~ * ‘i ee re. 1867, 
ameuntof railway work continues to be done, and here and there —THE CttveLanD Ikon TRaDE—Nortu-EasteRn DtstKict: | — a soapesgeh Meee 78 te oe - . £4 4 
some heavy eastings are being turned out. Steamer for the Tyne Improvement Commission: A Veteran | pest selected .........+... | 78 0 0.. 89 0 80 |. ee 5 : 

Of the lighter industries about Wolverhampton, Bilston, Wil- Workman: Seam Shipbui!di-y—Stats OF TRADE: Sheffield: | eee . s0 0 0.. 82 0 100. 83 °40 
lenbail, and similar places, there is nothing new to report. The} Leeds; South Yorkshire—RaADE oF Tak Port or HULL NI oie osseviessecess 82 0 0.. 8&5 0 87 9 0.. 90 0 9 
season trade is vow pretty much over, and the patterus are being | RaiLway Trarrics- THE DxrouGuT aT MaNncHEsteR—Pvsuic | Australian, per ton . 17 19 0.. GL O | 89 0 C.. 87 © 9 
got/ready fur the travellers, who will soon commence their rounds | BaThS aT STALYBRIDGE, poceege lc woh = ; “5 " mb a ia 00 
on account of the autumn demand. | Ir is understood with reference to a protracted poor-rate litiga- | Do refined “Te gat piel 730 0.. 74 0 78 0 0.. 78 + H 

| tion at Liverpool that the line of the parish of Liverpool will in | Y*LLOW METAL, per Ib. ..... 0 0 6 0 9% 0 0 on 
future be the centre of the river Mersey, and that with respect to | !#0N. piz tn scotland, ton...... : 7 313 1écash 

WALES AND THE ADJOINING COUNTIES, _| #tears of rates due by the Mersey Docks and Harbour Board a | Pah Weldiein Wit o--)) 3) os ois bo oo 8 

. compromise of probably one-half will be proposed for acceptance. | Staflordshire 75 0.. 00 9 719 0.. 0 96 ° 
(From our own Correspondent. ) For the future the ae will me charged and pail, and the | Rail, in Wales...... ........ 5100. 60060 0.. 65 : 
ee o or, ane eee . | ratepayers of the parish of Liverpool will be relieved to the extent Sheets, singles in London.. . 95 0.. 0 0 % 910 6. 0 @ 
ber opto fila wr ork > mata ya sd ~~ | of fant 10d. in the pound, At the last meeting of the board Mr. | Hops, first quality .+...... | 5 0.. 90 % 819 0.. 0 6 : 

: tors “ae ata hactelgs Boa a aga " pce il | Forwood stated that the return of the shipwent of coal on the Nabrod3.. 0+. s+ eeeeee severe 710 0.. 0 0 * 710 0.. 0 0 9 

me Freedom: More Inquiries for Rat's, and Considerable | Ciemennal chinaldisa deer te leet oD ween i Ee -+-| 917 6.10 6 01 10 5 0... 10 19 @ 

Engagements Anticipated : Large Exports during the Mouth of | pete we v4 "aiemas tan f ar a “ees aa to the corre- | reap Pig, Foreign, perton....| 18 5 0..18 7 6 19 5 9.. 19 10 96 

June: Shipment of Kai's to the United States: Orders Pretty | SVORUIDE tote toe inne a nt fae the past wean 1a 1867 8 the | bnelish, WB. .. -| 2) 5 0. 0 0 of 115 0.. 0 0 9 

Regalariu Recerve + + id ontinental Orders Gi adually lacreasiau— | the most satistactory character for t +i pass eee In 1867-8 the | Other brands i9 0 0 19 5 0 19 If 0., 20 00 

THE TINPLATE TRADE— THE STEAM CuaL TRADE— PRESENTATION | total quantity of coal shipped at Birkenhead was 89u,000 tons gman seecerecees --| 2 0 “ad = 0 3 015 0. 0 0 0 

TO a TISPLATE MAKER—SALE OF THE CaSTLE FoUNDRY— Patent | (399,000 tone by the appliances of the board); in 1866-7, 596.000 | Shut, pacent.. = 1 + 2215 9 0 0%. 9 9 9 

: ~—- <sesecediltg / : ; : i. 2, | tons (261.000 tons by the appliances of the board); and in 1865-6, | rd. er minium... “| ee Ree. O 5 Ce. te FOS 

Nut axp Bout Company: Meeting of Shareholders—TRabe oF | -1 5, . by th s scnineesselt tina anal yy. |  White,dry.. soe } 27 0 0.. 28 0 0) 29 0 0.. 2910 9 

ceneiinanan ti cane tinue, | 502,000 tons (114,600 tons y the appliances of the board). The | ground in oil... -| 6 0 0. 29 0 0 28 0 0.. 30 9 9 

| board had expended £25,600 for the accommodation of the Birken-| Li:harge, W.B. ... 17% 0 %. 0 0 oO 0 9. 09 6 
IRONMASTERS generally are agreed as to an improvement having set | head coa! trade ; in 1861, 1862, 1863, and 1864, this expenditure | QuicksiLVER, per bot 617 0.. 00 o| 617 0.. O09 0 
in, and that the iron trade, though not brisk, gives promise of | remained unproductive. In 1864-5 the return realised was at the | 5P8LTER, 5 lesian, per 20 0 0.. 20 2 6 31 0 0.. 21 9 6 
, Steady recovery. Confidence, however, is becoming but slowly | rate of £1 14s, 8d. per cent.; in 1865-6, at the rate of £4 per cent.; | | Hulish VES ..... eee ee eee 1915 0. 000 00 %. 0 0 @ 
established, and until this is the cise upon a firm and substantial | and in 1867-8, at the rate of £6 10s, per cent, ee “pest 7 10 0.. 36 © "86 0 -- 0086 
basis commercial affairs cannot be expected to be in a satisfactory The opening of the Bedford and London Extension of the | * ise tect "ee bs f 4 : 0 : : o- . ie 
ition. Hopes are, however, entertained that it will not be long | Midland Railway is expected to divert a large amount of addi- | T1x, Banca, per cwt.... | 48 bc 4 eee, @ ; : 
efore better times return, and that the large amount of money | tional cual traffic to that system. The Midland will, in fact, Straits, fine—cash . 412.. 00047 0. 4 710 
now lying comparatively idle will be more usefully employed. The | become one of the largest purveyors of coal to the metropolis, For arrival -4a121.. 00 | 480. 004 
home railway companies are buying with more freedom than they | while new collieries are being opened out on the main route. The | Eslish block 415 0. 416 6 411 0.. 0 0 6 
have done for some time past, but buyers generally are continuing | Cudworth and Barnsley and Shettield and Chesterfield branches <i lly saeaien 416 0.. 417 % 4123 0.. 0 4 @ 
to enter into transactions with a large amount of caution. Iron- | promise to be valuable industrial feeders to the Midland, while in TrnPLates mr bx of 22° sheets saan escapee | oe ee 
masters are, no doubt, receiving more inquiries for rails, and | the west valuable seams of ironstone are about being opened up | MES. cssccedace «odsee it Ge OS OO Oa 2 48 
should the better feeling which is generally acknowledged to have | by the now completed Frampton, Cottrell, and Yate branch. | IXduto...... 17 0. 18 0 1 9 6. 110 @ 
set in continue, there is no doubt considerable engagements for | Messrs. Byrne and Humphrey, of Hull, have completed a second | !€ charcoal .. 976. 106038 6. Ft 6 
railway iron will shortly be offered. It has been stated in previous | small steamer of about fifteen or twenty tons burthen for Messrs, | 1X ditto .......... -| F4S Gn PG 0S GC, FOG 
reports in THE ENGINEEX that the exports for the month of June | Bailey and Leetham, of the same port. The vessel is for use at bape sell “1 =a a o '5*G O00 3.. O80 6 
would no doubt show a large increase over those of the month of | one of the Portuguese settlements on the African coast, where | oy1g, per tun, Seal, pale ; p ° 0. ° % : 2 2 ° , ° Yr : 
May, and by the returns just issue:l it is fully confirmed, the exports | Messrs. Bailey and Leetham’s steamers trade. Brown ...... 3 32 0 0.. 0 0 0 33 0 0.. 34 0 0 
for the past month having reached 28,112 tons, against 12.666 | On Saturday Messrs. Earle, of Hull, launched a large st Sperm, derdy ....eececesseeee| 95 0 0. 0 0 O18 00. 000 
in the month of May. Large quantities of rails are now being | for Messrs. Gee and Co. | Whale, South Sea, pale -| 35 0 °.. 836 0 0 38 0 0.. 0 0 0 
shipped at the local ports, chiefly for New York; but theclearances | As regards the Cleveland iron trade we may note that Messrs. Yellow ssersseresoeeseee | 34 0 O.. 0 0 eS oe eS 
to that country will not show so favourable a return forthe present | Samuelson’s Steelworks are nearly ready to be put in operation at Ha ae paeciaie ine : ° ° 3 a i} -3 
month as they did forthe one latelyended. This, insome measure, | Middlesbrough, and several of the patentees of Cleveland steel | Olive, Gallipoli ...... : oa ° it 0 0 0 a3 ° 0 an ° ° 
will be owing to the forthcoming election of President, aselections | are arranging furnaces and apparatus for the manufacture of steel ‘ pede ai 63 0 0.. 45 0 061 0 0.. 62 0 0 
in that as well as in our own country somewhat interfere with | on a large scale. It is rumoured that the West Hartlepool Works --| 3910 0.. 40 0 01 40 9 0..40 5 0 
commercial pursuits. Orders up to the present time are being | have been taken by a company for the purpose of working Mr. +} 32:0 0.. 0 0 0 49 0 0. 39 5 0 
pretty regularly received, and there is every prospect of a good | Samuelson’s patents. The number of furnaces in blast in the +} 35 0 0.. 0 0 03910 0.. 0 0 0 
autumu trade being done with that side of the Atlantic. Some | Cleveland district is eighty-nine, while there are fifty-one out of = - _ : : o 4 . _ p. ; 
few Russian orders are being executed, but they are not for sueh | blast. The deliveries of pig iron continue large, but no improve- | é 33 10 0.. = 0 0 3810 0.. 29 0 0 
quantities as makers anticipated at the commencement of the | ment is noticeable in quotations. The continental demand shows, Lard :|65 0 0.. 67 0 0 58 0 0.. 59 0 0 
season; and during the past month the exports to the Muscovite more animation, aud the deliveries to Scotland and Wales have = TalloW .ssesenseeee -| 37 0 0.. 0 0 0; 36 0 0, 38:0 0 
empire only reached 1867 tons. Continental orders are gradually | also increased. The iolling mills are pretty well employed at 
ae ——. a _ eg of a quantities being | present, and makers } ipes and railway castings are also rather — 
urchase é large clearances have ten in a measure to | more steadily engaged. Some heavy deliveries have been made of 
Feduide stocks at-some of the establishments, and it is satisfactory | late of rails to Rigs and Cronstadt. F PRICES CURRENT OF TIMBER. 
to.find that quotations have a tendency to harden. Bars continue | As regards general north-eastern topics. we may note that 1863. | 1867 | 1868 1867. 
to sell freely, and there is a fair sale for pigs of the best brands. Messrs. Hepple have received an order for a steamer for the River, fi*~ £5 4 lo bau llee . in iinet. 

Tivplate makers have large stocks on hand, and the latest advices | Tyne Commissioners. Large engines recently put up at Newburn | Quebec, red pine «. 3 5 415] 3 0 410 || Canada. ist quality 17 01810 17 0 29 10 
received from American houses are not so satisfactory as could be | by the Whittle Dene Water Company, and engines erected at g 7o"pinty 243 4 5) 215 4 | Sot dm 1B Oe 

* - : "ar ns N.B,yel.. 0 0 0 0) © 0 O 0 || Archangel, yellow 11 0 ly v| 11 10 191 
desired. | Wallsend for pumping the old collieries dry were made by Scotch || oak, white. 5 5 510) 5 5 6 0 || St Petersburgyel. 10 012 0 10 10 12 0 

The steam coal trade is not in such a satisfactory position as it firms. Messrs. Stephenson have now in their employment an aero? 2 ee ae pee eee eee "seeewes 28 8 2h pe 
has been, but there are signs of the depression which has prevailed | artisan familiarly known as ‘ Old Sandy,” who has been connected se esloes | ae walang ‘jel... 8 & oan] 8101010 
for a few weeks past giving place tosomething likeformeractivityand | with their Newcastle establishment for forty three years out of the 406 «| 310 6 0} whie 8 0 9 0 8 OD : 
vigour. The supply of tonnage at the local ports is not sufficient | forty-five years during which it has been in existence. ‘“ OldSandy ” Pe i RES fd ~~ pt $+ EE 

8 pply 3 = y-avey 8 ence. Sandy 3 ¢ 45] 3 0 810 ||soderhamn ...... 9 01010) 9 01010 
‘to meet the requirements of inerchants and shippers, whose orders possesses great powers of endurance ; and during theforty-three years 3 0 + 3) 3 0 3 5 || Christiania,perO, 
are gradually increasing from the foreign and continental markets. | he has beenat Messrs, Stepheuson’s be has been paid for nineteen years ; > sis : . 2 "7 peg a = - 
There are two Government contracts in the market, and it is | and eleven months’ cvertime! Messrs. C. Mitchell and Co., of yl. pine5 0 6 0] 5 0 6 O eek plant, Dut § 015 1 3} 01514 
expected that these will be followed by others for large | Low Walker, have nearly finished their extension of the building’ atnwood,Duniete 6 1 7.1" | $10 5 0 || seca ver cmiand M. 
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It has been announced that the loan for £4.000,000 ster!ing re- 


as heén presented hy the workpeople with a beautifu'ly steawer nearly completed for a foreign client, while they have also quired to complete the works of the Suez Canal on or bef re the 
r flower vese bear-ng his crest and motto, aid sui- on the stocks an iron tug, and a twin screw for the Continent, Ist of October next year has been fully subscribed. 



















































































SCA | 


DETAILS OF 




















SS 
——— 
YR 





seo 
> 








+e 
! 
1) 
Zero 


ass 
ead S 


oan 





} 




















“\*SuiDING PLATE 















































m@Socoocoeoecew sooocoeoeseoeooosoeocecowe~eseoeocooeos wewwocowwcoooeoooooocoooseoscos 
































es 


‘“ 











BSG aes 


fot: 
- SOE) 


Noes 








CORNISH BC 


DETAILS OF 








fe 


Scale 2 Inches 






























































































H BOILER I5 H.P. 


/ Foot. 


(THE ENGINEER 


Opp INCIN _ eet 


















































¢ , - 


THE ENGINEER. 


57 


== x ——————— 





Jury 24, 1868. 














) E FORM OF PROFILE TO BE ADOPTED 
oN TARGE MASONRY DAMS OF RESERVOIRS. 


DerermineD BY M. De ocre, ENGINEER OF THE 
amma oF THE Ponts ET CHAUSSEES, FRANCE. 
No, III. 
5,—Stability of a Wall having to Support the Pressure of 

> eh Theoretic Profile of Equal Resistance. 

We have seen above that if A BC D (Fig. 1) represents 
a wall having to support a pressure of water, the condi- 
tions of stability of such a wall will be given by one of the 


relations 2(2 _auyP 
t yal 
P = 
i yu < 

according as we have 
u>4loru <}l,_ 
and holding by the limiting values which correspond to 
the sign = we shall have for the equations expressive of 

the conditions of stability 


of oe 2%) =. ae 


Pe 
us 

By replacing in formule 9 and 10 the quantities u, 7 and 

P y by their respective values in terms of the height of 
the wal! of its reduced thickness and of the batter of its 
sides it appears:—Ist, that the profile of least thickness is 
that which is plump at the side next the water and 
battered on the other; 2nd, that when the height increases 
the reduced thickness increases less rapidly, so that a 
profile constructed with a vertical face on the water side 
anda batter on the other, so combined as to satisfy the 
limiting condition of stability for its base, would have an 
excess of stability in the surplus of its height. A wall 
satisfying the limiting conditions for its whole height 
would then have a concave curve on the side opposite to 
the plumb water face. Suppose for a moment that this 


. (6) 


ge ee ee Oe 
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. (10) 
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curve be constructed as ACN B (Fig. 8), the contour 
determined by the condition that for each horizontal 
section M N, the pressure shall be equal to the pressure 
R', which it is desired uot to exceed. Such a profile 
would have sufficient resistance if the reservoir were 
always full, but it is also necessary that when the reservoir 
is empty the pressure at no point shall exceed the limit R’. 
We may be sure that this pressure will not be exceeded by 
the side C N B; in fact, the development on which we have 
just been engaged show that the effect of the pressure is to 
cause the vertical component equal to the weight of the 
wall to approach this side; it remains to be seen whether 
the limit R’ is not reached by any point on the face C M A. 
We have only to refer to the calculations we have just 
made on the stability of walls having only to support their 
own weight, to be satisfied that this limit will be soon 
exceeded for a very small increase in height of the wall. 
Accordingly it wil! be necessary from the point M, at which 
the limit R’ is attained, to give the inner face of the wall 
a batter cutwards and downwards in the curve M LS. 
Starting from the section MN the two curves NPB, 
MLS must be determined subject to the condition that 
for every horizontal section L P, the pressure at the point 
P, the reservoir full, shall be equal to R’,and the pressure 
at the point L shall be equal to the same limit when the 
reservoir is empty. 

FIC.9 











“ It remains for the complete solution of the question to 
determine the two curves CN B and MLS with exactness, 
which we shall now attempt todo. Let us take for the 
axis of x (Fig. 9), the vertical side of the wall A B, and 
for the axis of y the perpendicular A y to this face, and 
passing through the summit. Let us put BM=yM C=2. 
The problem for solution is to find some relation between 
2 and y which shall give the equation for the curve. 

We continue to consider oa a section of the wall, 
having one unit of length of the wall for its dimension in 
a direction perpendicular to its contour. This wall is sub- 
jected to two forces, its weight P and the pressure F. 

hese two forces are represented by the following ex- 


pressions :— 
rflyas 


_ da? 


4 


2 
_ The’curve A N L should be determined by the condi- 
tion that the pressure at M per superficial unit should: be 
equal to the limit A 3’ which it is desired to retain. This 
condition is expressed according to circumstances by Equa- 
tions,(9) and (10).} We have / = y and it remains to de- 





; toured by the curve of equal resistance. 


| than R’. 





termine in terms of « and y, the quantity « = E M. 
Now 
EM=KM—KE 
The two similar triangles O 

KE_O 

PR OP 
whence we deduce, by replacing 
and abridging 5 by 4, 


and by their values, 


On the other|hand we have 

KM=y—BK. 
BK is the distance from the centre of gravity of the area 
ABMN tothe axis Az. This distance is obtained by 
saying that the moment of the total area in relation to this 
axis is equal to the sum of the moments of the elementary 
areas such as abed. 


BK? ydam JV ad Ly de; 


whence 
y 2 
sinialnal dz 


v 
mal 2 ‘. ydz 
Consequently 


ay fiyde—fily ae 
KNM=s— BE = —_*_*.. —— a 
af" ydz 
"y nS 

6y ydz—3 yidz— x 

= aS: stent — 
6f*ydz 

This value for x brought into Equation (9) gives 


y y ne 
af’ yd2e—2yf’ ydz—aAy* +0x2°=0 (11) 
_The same value for w brought into Equation (10) will 


give 
2 y i] 
(flv) rfl yd2+ arf" y? dz+r0z?=0 


and 


We have endeavoured to integrate Equations (11) and 
(12), but we have been unable to do so by any exact 
method; we have only been able to obtain y developed as 
a series in termsof z, The series answering to Equation 
(11) is of the form 


L r 9 
yar? tbztsertadxt + &. 
That answering to Equation 12 is of the form 
yrart+brt+critidrtt+er’ + &. 
We have calculated the coefficients for the first terms 
assuming for § and A the valves 
@=ez . AHR 

But we have thought it useless to introduce these calcu- 
lations here. In fact the above formule cannot be of any 
use in practice in determiniug a profile; they are only 
suitable for the portion C N of the inner curve of Fig. 8, 
and the calculations which lead to the determination 
of the two curves N P B, M LS, of the lower part of the 
profile are wholly impracticable, even by having recourse 
to the methods of approximation. 


6.—The Conditions which the Profiles of Dams should 

be Governed by in Practice, 

The difficulties of integration will be avoided and a 
practically sufficiently exact solution will be attained of 
the problem of the profile of equal resistance, by replacing 
the curves CN B, MLS, of Fig. 8, by the polygonal 
contours, C 6b’, N n'n' B, M m'm'S of Fig. 10, calcu- 
lated by the rule that for each horizontal section, such as 
n' m' passing through the summits of the pelygons 
forming the profile, the pressures per superficial unit in 
n’ and m’, according as the reservoir is full or empty, 
shall be equal to the limit R’. These contours will differ 
the less from the curves of the exact solution, in propor- 
tion as the height of the horizontal sections, such as c’ b’, 


ce” 6” into which the dam is supposed to be decomposed | 


are smaller. 

This solution presents no difficulty, as will be seen further 
on. 
But before going further it is to be remarked that if the 
contour of Fig. 8, supposing it calculated with sufficient 
exactness, should suffice theoretically to support the weight 
of water brought against it, a certain width would still be 
essential at the top. In reality it is necessary that the 
masonry at the top should have sufficient thickness to resist 
the destructive action of the waves, and also it is well if the 
coping can be made to serve for the passage of vehicles or 
at least of pedestrians. 

These considerations lead to the replacement of Fig. 8 
by Fig 11, in which the upper part of the wall C D B A 
has vertical sides, and for the rest of its height is con- 
In the part 
C B D A the masonry would be subjected to a pressure less 
The method to be adopted for the calculation of 
the contour of Fig. 11 is analogous to that employed for 
the contour of Fig10. Only the width C D at the top 
being determined we must commence by calculating the 
height A D, on the condition that the pressure per super- 
ficial unit at the point A, when the reservoir is full, shall be 
equal to the limit R’. 

This height is very easily calculated by the following 
method:—Let C D = a (Fig. 12) be the width chosen for the 
topof the dam, and let D A = rbe the height to be calculated. 
When the reservoir is full the upper part C B D A of the 
dam is subjected to wo forces, its weight P and the pressure 
F. ‘These two forces give rise toa resultant R, cutting the 
base B A atthe point E. This resultant is decomposed into 
twoat this point—a horizontal force tending to make the 
part C D BA slide on the plane # A, and to which we shall 
turn our attention further on, and a vertical force equal to 
P; this latter force divides itself over the base A Bin ac- 
cordance with a law which we have already indicated. By 


utting the pressure at the point A, equal to the limit 
R ‘== FA which is not to be exceeded, the problem will 
have been put in the form of an equation. 


Fic.. 12 
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Here we shall come across one of the equalities (9) and 
(10), found already in solving an analogous question. 


—— 
et 


u 
In these Equations the quantity u = A E, must be put 
in terms of a and z. 





| 
Then, 


| and, consequently, 


2 
(12) | 


On the one hand we have, 
AE=KA—EK=5 


| on the other, - ; 
| r _ OK x PR 2x 
aoe Cr: we. 
Also, 


—EK; 


P=2a,2,3% 

and , 
F=-5- 
_ #%' 
KE= Gay 
um $— 2 =A (30t—oa) (13 


When this value is introduced into Equations (9) and (10), 


we can deduce from it for the Equations containing a and 


| x, and remarking that / = a. 
| 6x37 +at*x—at*rA=0.... (14) 
| @r(27* + 4a*xr—3atrA=0 (15) 
| Equation 14 or 15 will be used according as the value of 


u given above is greater or le:s than > , or, what comes to 


the same thing, as may be seen by referring to the value of 
wu given above, according as x* is greater or less than 
a? 

g — 

The upper part of the profile having been determined in 
the manner just shown, the two other parts, A NT, 
B MS (Fig. 11), will be calculated according to the method 
already pointed out for the profile of Fig. 8. 

The difficulties of integration will be avoided by re- 
placing the curves A NT, BMS, by polygonal lines, as 
shown in Fig. 13; and a nearer approach to the profile of 
equal resistance will be made in proportion as the hori- 
zontal sections, as m'n', mn", into which the dam is sup- 
posed to be divided, are smaller. The calculation of this 

profile presents no difficulty, only it is very long. Further 
on we shall give the formule to which we are led. 








THE LEICESTER SHOW. 

Our last week’s report of the Royal Agricultural Society’s 
Show has naturally exhausted the majority of the interesting 
topics connected with the event. The trials of the year had con- 
cluded and all the machinery awards had been made, but we 
cannot pass over a meeting so interesting to many of our readers 

| without some furthur comment on the experience obtained from 
| those trials, and at least a passing notice of by far the largest 
collection of farming machinery ever brought together —brought 
together, also, at a meeting which, topographically and locally, 
has proved to be one of the best sites ever chosen for the pur- 
| pose. As we have already stated, the number of exhibits, and as 
| has been duly chronicled by our daily contemporaries, the average 
| attendance, has been exceedingly large and the financial results 
| satisfactory. For steam ploughing, which was the great trial of the 
| year, there was, as might have been expected, but little real com- 
| petition. The great firm who represent the originator of what 
| is now a perfect system, ably carried out with a vigour and 
energy inspired by its much lamented inventor, came into the 
field with such machinery and such fully-developed practical 
knowledge as it would have been hard indeed for their friendly 
competitors’ of Bedford to outdo. They did not, however, 
| attempt rivalry as regards steam cultivation for large tracts of 
land, confining themselves to the exhibition of apparatus suited 
| for small holdings, and capable, in some instances, of being 
| worked by the engine that such occupiers frequently possess 
already for other purposes. In this class Messrs. Howard gained 
the prize, which is not a little attributable to the admirable 
performance of their well-known cultivator, an implement 
second to none in simplicity and in the even thorough-going 
work it does on average descriptions of land. The question, 
however, here arises as to the desirability of any steam ploughing 
gear at all for occupiers of small or moderate-sized hold- 
ings. On the one hand it is contended that such farmers, 
though unable to afford the outlay required for the 
double system either of Fowler or Howard, or for the clip drum 
or two drums and anchor system, of the former maker, ought yet 
to be in a position to expend £500 on machinery of proved suc- 
cess such as that with which Messrs. Howard worked at Leicester. 
On the other hand, it is maintained with equal force that the 
class of occupiers of whom we are speaking should have nothing 
to do themselves with steam-ploughing machinery, but should 
contract for the performance of their work with the hirers of 
such tools—a practice rapidly and successfully coming into opera- 
tion. Looking at the question from both sides it becomes at 
once apparent that no rule can be laid down dogmatically on the 
subject. Where is the line between middle-sized and large hold- 
ings to be drawn, and who is to judge for other men under an in- 
finite variety of circumstances as to the prudence or imprudence 
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of keeping such and such a portion of their working capital_in 
anachivery instead of in ? and independ of each of these 
~eonsiderations’the manner“df the man ‘hi must be looked 


to. If he is of a’plodding, but-rather sleepy—wewill not be- so 
rude as to say stupid—capacity, he had much better let steam- 
ploughing on his own aceount alone, and should certainly do so if 
he is within the district of a regular practitioner, as many now 
are. If, on the other hand, he is gifted with that nati 
tude for mechanics, not uncommon amongst us, he may, provided 

he will content himself with working and abstain from fiddling 

with his machinery, make a very good investment in a set of 

roundabout gear. » On the whole, however, we are more disposed 

to think that the practice will increase of hiring out the—more 

costly in itself but far more economical in working—double sys- 

tem than that which would make every man his own manipulator, 

though there is undoubtedly still plenty of work for the old sys- 

tem to do, one of, perhaps, its greatest drawbacks being the neces- 

sity cf employing rather a large team of horses for moving the 

engine from field to field. 

However opinion may be divided on this subject there can be 

it: one. as to, ther entire success of steam ploughing at the - 
Leicester show, under.the most trying circumstances te which it 
has ever been subjected. The test has been extensive, public, and 
in every way satisfactory, and-we look forward to a rapid increase 
of manufacturing trade in’ this respect, for its greater develop- 
ment abroad will be materially aided by the great publicity which 
such trials as these attain, and itis abroad, and, above all, across 
the Atlantic, that the great future of what we may now call 
thoroughly a branch of engineering lies. ' Since ‘Christmas the 
Pampas sod of the Argentine Republic has been for the first time 
raised by the wizard of steam, and with such marked success that 
the first plough has already been followed-by others. In Algeria 
also good work has already been done with the engines which we 
mentioned last year had been ordered for that country. In con- 
nection with it we cannot refrain from alluding to one of those 
ludicrous instances of superstition which we come upon every now 
and then, even in these latter days. The first sod to be 
turned by the steam plough in Algeria was undoubtedly an 
event of some importance, and the excitable semi-French popu- 
lation determined to make a half religions spectacle of the 
first day’s work of the canny Yorkshire lads, presided over 
by Mr. Greig in person. There was to be an altar, a bishop, and 
a blessing, and all the rest of it; but for days after the pleugh- 
ing tackle had arrived it rained as it only can rain in Africa. 
The plough launch was repeatedly postponed, till at last a fine 
day arrived, and it was decided that the event should come off 
on the following. A few trial furrows were ploughed in the 
morning, or at least a few hours were spent in endeavouring to 
effect anything approaching to ploughing. The sodden, plastic 
land seemed to go before the implement bodily, and for aught we 
know close behind it, but afew ruts only remained to mark the 
futile efforts of the great steam plough. There was no escape, 
however. The altar was built, and the bishop's robes had come 
up express, and the colony had prepared itself, and was assem- 
bling to witness “wn grand succes.” Expectant crowds thronged 
the ground, examined the implements, and paced or trampled 
from end to end of the field. The appointed time arrived, 
the steam was up, and despising the danger of sudden conden- 
sation and collapse, the engines, boilers, and all were sprinkled 
with holy water, the plough received the episcopal benediction, 
and to work it went. To the delight of all, and to the infinite 
surprise of the British contingent, five admirable furrows were 
turned at the first stroke, some as good ploughing was done as 
had ever been performed by steam or horse, and the spectators 
returned to their homes with an indelible impression of the 
potent effect of holy water and a bishop’s benediction, little 
thinking that each ef them had contributed his mite—there 
were many thousands present—to “speed the plough’ in its 
first essay as a steam moved machine in Algeria. The matter-of- 
fact reading of the parable is that the ground, sodden by 
continual rain, would hold no implement in the morning, 
but in the afternoon trodden into consistency by thousands of 
feet, was in a capital condition for culture after the blessing. 

The experiments at the trial farm having finally con- 
cluded, and the price of admission being reduced to 2s. 6d., 
there was an exceedingly, large attendance on Friday, and in the 
evening a banquet of the members, at which occurred a good 
deal of controversy on semi-political or wholly personal matters, 
and a little common sense as regards the system of rating in 
England, which might easily be improved, but no ideas were 
enunciated of any practical importance to our readers. 

We must now turn to the implement yard, and althoughitisnot 
easy to pointout essential novelties, or very marked improvements, 
the class of work exhibited certainly merits commendation; and in 
not a few details the careful observer will. have noted that con- 
tinual advance by which, with slow but steady steps, our fellow 
craftsmen are gradually making their mark in each bucolic opera- 
tion. Taking first the class of prime-movers, we need hardly 
Say that the portable predominates, or that the portable having 
this year escaped the crucial test of the dynamometer, holds 
up its head and flourishes with the usual amount of paint 
lagging, and in general good workmanship. Besides it, there 
were the stationaries in considerable number, and a specimen 
or two of the rotary, the turbine, the windmill, and the hot-air 
engine. Of the former class we have very little to observe indeed; 
perhaps, if. it were necessary to say anything about them, the 
best, way would be to begin a/ ova, as they do in France, and 
write, “these motive power machines consist of a boiler for elevat- 
ing the temperature of water by the combustion of fuel till the 
water becomes vapaurised ; they are further furnished with a 
«ylinder, usually of cast-iron, inside which reciprocates a piston,” 
&c.&c We must proceed, however: Perhaps some of our readers. 
know what a portable engine is, and have seen one or two 
working. 

Messrs. Barrows and Stewart, of Banbury, are making 
them now with a slight departure from the stereotyped 
form, following to a certain extent the practice in traction engines 
of- Messrs. Fowler and Co., and Aveling and Porter, which last 
firm originated the excellent system of casting the steam chest and 
cylinder in one, and placing them at the smoke-box end. Bur- 
rowes and Stewart do not exactly give their boiler a steam 
chest, but the cylinder casing and valve chest are larger than 
usual, and the cylinder is placed at the funnel end. The single 
square slide bar is of larger section for the size of the engine 
than customary, and the slide block, being Jarge in propeyce, 
gives a chance of fixing the pump rod directly on its lower side : 
the rod is prolonged through the cylinder casing, and the pump 


is fixed just below the back cover of the cylinder, thus obtaining ; 


the simplicity of direct action without attempting what would 
be most ineonvenient, if not impossible, in small engines, to put 
the pump in front of the cylinder. The shell of the boiler is 
carried on to form the smoke-box without the usual enlarge- 
meat of diameter at that point—a practice which may save cost 
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apparatus for the roundabout system. Messrs. Holmes and 
Sons, of Norwich, had also a couple of portables of good make, 
but no special suey at this part. of the ground; and were 
exhibitors of a fine collection of general agricultural machinery, 


including their Bury «prize thrashing machine—the acquisition | 


of which prize, by the way, we attributed: in error to another 
firm last year. Of Messrs. Robey, and Messrs. Carratt and Mar- 
rsliall, who are splendid 


rere 





in the finish and -perfection | 


of their workmanship—especially in the boiler work .of both | 


firms-—we need say nothing. They appear summer after sum- 
mer, and Christmas after Christmas, keeping pace with the times 
in any of the little modifications that. come into use from time 
to time, and always.executing their work well. Both firms had 
their straw elevators at work at the back of the moving ma- 
chinery shed. We described Mesars.; Robey’s at the Christ- 
mas show; the angling.of Messrs. Marshall and Sons is 
allowed’ for by the employment of a pair of . spherically formed 
gear for transmitting motion to the elevating belt. It seems to 
work very well, but the wheel on the driving shaft is more over- 
hung than necessary, and might easily be brought closer to its 
bearing. For comments on the great Ipswich and Bedford firms 
we have only to refer our readers to the oft-recurring names of 
Ransomes and Sims aud Howard, in the prize list published 
last week, and feel assured that had the category of imple- 
ments for prize trial extended to.other classes than those 
for ploughing and harrowing it would have added so much 
more lustre to their names. The former firm showed one 
of Mr. Wenham's hot-air engines, manufactured by himself. 
There was also in the same range of shedding with it a specimen 
of Edwards’, or rather Roper's engine. Of both these machines, 
which have undoubtedly attained some success as small motors, 
we shall treat fully hereafter. The systems adopted are wisely 
intended only for small powers. With so much mind devoted 
now to this class of machine both here and in America by Mr. 
Shaw and others, we do not doubt the attainment of, perhaps, more 
than one form of motor which will compete with the smaller 
class of steam engines under many existing conditions. The 
Reading Ironworks Company, the Beverley Iron and Wagon 
Company, and Messrs. Tuxford and Sons, were very large exhi- 
bitors, the last-named firm bringing about a dozen portables to 
the ground, all of capit=’ finish, but some of the very old and 
decidedly complicated { “:m, involving the return-flue boiler and 
the vertical short connecting-rod engine cased in at the front 
end of the boiler. The Reading Company had at their stand a 
capital condensing engine, with Cornish boiler, as a specimen 
power for farm work. The Beverley Company appear honour- 
ably in the award list for their clod-crusher and roiler, and also 
are the recipients of one of the ten silver medals for essential 
improvements, their prize being for a pair of iron wheels and 
axle-boxes embodying a thoroughly mechanical design. The 
distribution of these prizes was a matter of nu small interest at 
the show. The second on the list was very deservedly awarded 
to Norton's tube well, and would, we think, have been well merited, 
if only for the services it rendered on the ground, where the dif- 
ferent sizes of apparatus for sinking it were shown, including 
the largest of all, in which an arrangement is made for counter- 
acting the rebound of the pipe after the blow of the monkey by 
means of a cross-bar over the head of the triangle, held down at 
each side by a series of continually extended india-rubber tubes, 
which maintain a powerful and constant downward thrust on 
the tube. The crowding at this part of the ground was wonder- 
ful, for nothing cold to drink was to be obtained for love or 
1 oney elsewhere, the refreshment department of the show being 
its only failure. This was decidedly the novelty quarter of the 
exhibition. On one side of the tube well was Mr. Norton's screw 
ventilator, which also obtained one of the silver medals, and con- 
sistsin the employment of a well-balanced cowl with radiating 
veins, below which, in what we may call the upcast, and on th 
samespindle as the cowl, aretwoturns of an archimedean screw in 
light ironwork completely filling the aperture. The utihty of 
this arrangement did not seem generally to be understood, 
many people supposing that something like perpetual mo- 
tion was intended, on the assumption that the current 
of air acting on the screw was meant to facilitate its own exit by 
turning the cowl. The real use of the arrangement lies, however, 
in its playing the part of a stop valve against downward currents; 
the heated air ascending does keep the cowl in revolution, and 
though it does not thereby actually facilitate its own exit, or 
make power, it effectually preveuts downward draft. On one 
side of Messrs. Norton s stand we found Bailey’s now well-known 
oil tester, with which many interesting experiments were made: 
and near at hand was a very neat modification of the differential 
pulley block by Jonathan Pickering, of Stockton-on-Tees. <A self- 
moving engine and thrashing machine combined was also exhi- 
bited by the Gaywood Agricultural Company, from designs 
by Mr. D. Crowe. The finish of the machine was not up 
to the mark of the best exhibitors, but we find the 
journal of the Agricultural Society making the follow- 
ing remarks on its appearance at Bury last year :—“‘ Weigh- 
ing 7 tons 1 cwt., it travels with perfect ease, and, having 
the forewheels placed under the carriage, turns in its own area 
with rapidity. The steerage is very simple, and, if strong enough 
for stony roads, admirable. Mr. Crowe, who hails from King’s 
Lynn, Norfolk, brought his apparatus from Towcester, in 
Northamptonshire, to Bury St. .Edmunds, eighty-four miles, 
consuming, as he states, only 16 Ib. of coal per mile. The fire 
and boiler are both carefully shut in; the latter, though near 
the ground, is never sufficiently hot to be dangerous. Thedrum 
is not driven direct from the fly-wheel, as in ordinary cases ; and 
thus the speed of the drum can be altered to suit the corn, 
whilst the other parts of the machine are working at a fixed 
speed. One strap drives both dressing part and shakers, and a 
V-groove friction-wheel is employed to drive the fan; all the 
straps are under cover, and are not easily affected by weather. 
The rapidity and ease with which the machine is placed in position 
and set to work offers a marked contrast to the loss of time that 
invariably . occurs in fixing an ordinary portable engine and 
thrashing machine. We were at first apprehensive of accidents 
from the proximity of the fire to the straw, but after trial are 
satisfied that there need be no more risk than with a common 
engine. We set Mr. Crowe to work on some inferior wheat, 
which had been objected to as not good enough for the trials, 
b2ing much blighted, and the straw in consequence rotten. In 
nine minutes, forty-four stones of well-blown but much broken 
wheat was thrashed, the waste under and about the maehine 
being absolutely nil. The breaking was caused by the drum be- 
ing set rather too close at the top. Several loads of barley 
having been thoroughly soaked by the rain on Monday were 
oftered to some of the makers, but declined. Crowe st du 
to the stack, steered through a narrow space, set to work, and 
threshed it marveilously well—no doubt in consequence of the 
greater speed at which the drum was driven; the cavings were 
all but free from corn. It is, therefore, quite evident that 
we have a practical and efficient combination, capable of some 








a little, and against which there can be no valid objection. This 
firm are also exhibitors of a steam cultivation windlass, and 
powertul 12-horse portable for driving it, as also the remaining | 


improvement in detail, but of great use for letting out.” 
A little further.on we found Messrs. Amies and Barford, who’ 
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, forward feed off the same shaft which rotates the drill. 


like Mr. Norton, appropriated two of the silver medals, one foray 
impl gementofastraw elevator, by which when the th ashing 
machine engine is working, itoan be driven in the ordi manner 
or by lifting the lower end of the elevator it becomes supported 
on a post, which forms the upright for a one-horse beam,’ the 





| horse moving under the elevator to drive it for stacking pur. 


poses. The receiving end is' then at such a level as is conye. 
nient for-pitéhing hayror straw from a wagon, and ‘the delivering 
end high enough for.any ordinary stack. Their other medal js 
for their admirable cled-crusher, with revolviug shafts to allow 
the horses to turn without turning the implement, on the same 
principle as the great French street rollers, but far more mecha. 
nically constructed ; for their water land roller they also 
obtained a prize. The applicaticn of water ballast to a roller is 
itself a capital idea which they have employed for some time, 
and the rollers themselves, which were supplied by Joseph Ride, 
are as nice pieces of boiler work as we have ever seen. At his 
own stall Mr. Ride had an excel'ent 8-horse Cornish boiler, with 
flanged ends for taking both shell and flue, and a very neat 
horizontal of simple construction; also a fixed millstone crane, 
which allows the stone to turn over easily for dressing when 
lifted. An adjustable shaft bracket is also worthy of notice, 
The hanger has a short vertical turned column descending from 
it, on which the pedestal slides, allowing of accurate vertical 
adjustment after the shafting is put up. .A manhole arrange. 
ment fitting inside a casting on the boiler shell, so that the 
joint is made against planed surfaces, is also a useful and safe 
form of this mounting. 

Messrs. Brown and Lock had a pair of portable engines of very 
tolerable construction, which they offer at exceptionally low 
prices, considering the quality of material employed. ‘Their de 
sign is in general sound and simple, and the wearing surfaces 
are amply large. Their two-horse gear is also good. ‘The frame 
consists of two castings only, with annular horse-wheel and 
double motion; the horizontal shaft is fitted with brasses, ratchet, 
universal joint, and end bearing, and is driven at a speed of 100 
to 120 revolutions per minute (about one-third more speed than 
usual), with the horses walkivg at an easy pace; consequently it 
requires no intermediate motion. 

Messrs. Powis, James, and Co.,had a set of machinery iu motion 
even mere extensive than they usually exhibit on such occasions. 
Their spoke machine is a great improvement in detail on most of 
those already in use. The revolving cutters have two, blades, so 
that at the same speed of the machine twice the number of cuts 
are taken, and the work is consequently much smoother. Their 
saw sharpener is also well arranged, and is completely self-con- 
tained. i the three motions necessary for giving any desired 
form to the tooth one is obtained by angling the set in which 
the saw is fixed, and the other two by vertical and horizontal ad- 
justment of the bearers of the sharpening blade. In addition to 
these tools—which have been but recently perfected—the firm 
had large planing and moulding, joinering, and other tvols at 
work. Messrs. Charles Powis and Co. alsu exhibited some ma 
chinery, but not on so large a scale as their namesakes. Messrs, 
Turner, of Ipswich, had a horizontal engine, with expansion 
valve, regulated from the governor, which is rather well accom 
plished in the f zs manner:—The valves are driven by a 
crank back towards the ce1 from the main crank pin. The 
governor is driven by a sun and planet motion off the valve rod 
crank pin, and acts with a red and lever vertically on a block 
sliding in a small trunk, which receives a rocking motion from 
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the throw of the outer valve rod, which is, so to speak, broken at 
this trunk, the portion in connection with the valve being 
attached to the block acted on by the governor, and which, by 


altering its positicn in the trunk, gives the required variation to 
the throw of the valve. It is a pity that a very common-place 
governor should be applied to regulate and theoretically correct 
expansion motion. Messrs. Alichin and Son had a portable 
engine, with springs to the hind axle, a steel boiler, steel crank 
shaft, and a superbeater in the smoke-box. The latter consisted 
of nine short lengths of 1}in. tubing, united by malleable iron 
bends. Of Messrs. Hart's admirable collection of weighing ma- 
chines—and the principles of their construction—we must speak 
hereafter. Musgrave Brothe:s, of Belfast, appear with a fine 
range of iron stabling, &c., and many minor improvements since 
their appearance last year in l’aris. Amongst others, in the loose 
box a gate, uniform with the manger rails, now closes over the 
feeding trough when the latter is un t required ; and they have 
put a very ingenious bolt on their doors which it would be im- 
possible for any horse to open. Perhaps if they could now con- 
trive one for the benefit of the few honest turfites to protect them 
against the malpractices of the many, they would lock the stable 
door to some purpose. We fear that it would be impossible to 
enter on anything like a detailed description of the exhibits of 
such firms as Clayton and Shuttleworth, Picksley and Sims, 
Ruston, Proctor, and Co., Brown and May, and above all—as 
being at home, and occupying the largest amountoi space allotted 
to any single firm in the yard—Messrs. Hunt and Pickering, of 
Leicester. Suffice it to say, that their productions rank amongst 
the first in agricultural implements, and that especially in the 
case of the last-named firm they were extremely varied. 


Messrs. Clayton and Shuttleworth obtained one of th 
silver medals for Mr. Gillyatt’s revolving liquid manure 
and seed-drill, which mainly consists of a barrel sup- 
ported on wheels, behind which is the ordinary feed 
motion for the seed delivering through two drops, The 


barrel is divided into two compartments by a perforated dia- 
phragm. Into one of these compartments the manure is 
pumped. In the other is an endless chain of buckets, which 
keeps the liquid in continual agitation, as it percolates through 
the holes in the partition, and at the same time lifts it to a 
trough, from which it flows down by pipes at each side to the 
two drops, where it enters the drill simultaneously with the 
seed. Mr. Porter exhibits Comstock’s rotary spader, which was 
tested on already broken ground during the plough trials, and 
did good work, considering the excessively baked state of the 
earth. Messrs. Williamson, Brothers, of Kendal, appeared in 
the machinery in motion department, with their turbines, cen- 
trifugal pumps, and blowing fans ; and near them were some of 
Bastier’s pumps, exhibited by Warner and Sons, who had also a 
well constructed windmill with narrow vanes, the feather of 
which was regulated in a somewhat similar manner to the Bel- 
gian mill which appeared at the French Exhibition. - Messrs. 
Hill and Smith, of Brierley Hill, had an immense collection of 
implements and wrought ironwork, amongst. which, conspicuous 
at the end of their stand, were a pair of entrance gates in 
wrought iron scroll work, the design of which was a masterpiece. 
Messrs. Owens and Co. had one of Bernay’s pumps, which we 
recently illustrated, in full operation, and Messrs. Appleby 
Brothers appeared with a diamond rock borer, to which they 
have applied a feed motion of their own, which is quite remark- 
able for the simplicity of the idea it embodies, consisting princi- 
pally in the employment of differential gearing for giving the 
It bored 


' Messrs, Ellis and Everard’s Markfield grauite at the rate of from 


half an inch to one inch a minute, which, as will be seen from 























Fre, OS By FT YD eee QM 


aoevw @wreweT7d 


7, as 


Juty 24, 1868. 


THE ENGINEER. 


59° 








the accompanying table of hardness, by Mr. David Kirkcaldy, 
is one of the hardest samples known :— 











Pressure on one Pressure on one 
square iuch. square foot 

<= o Crushed at Ibs. Crushed at tons. 
il oo 08 se 60 «6 20,742 4 
ey is on 66 os OB ae 19,.96 128 
Mountsorrel 4 «. «2 of oe oe 17,533 1128 
Guernsey «- ++ «+ 6 of «© 15,062 970 

The borer was worked hy one of Mr. Cowen’s ro’ en- 


ines on Hall's principle, which consists of employing 
9 eccentric revolving piston over which is a vertical diaphragm, 
which the pressure of the steam maintains in constant contact | 
with the piston, the steam is admitted _ a double-beat valve 
worked bya cam. A new form of spriug was exhibited by 
Mr. J. Haneock, of Birmingham. It is constructed of longitu- 
dinal laths of No. 22 sheet steel bent round into the form of a 
half tube in section, and resting C springs at the head. No ob- 
ject was more generally experimented on practically than this in- 
vention, which at least attracted a good deal of notice, and called 
forth a great variety of comment. Another of the silver medals 
for novelty was given for Golay’s now celebrated diamond mill- 
stone dresser, which appeared at the Paris Exhibition, and has 
since made two or three handsome fortunes in its application. 
Close to it was Child’s pneumatic corn cleaner, shown last year 
at Bury, andnow appearing with the addition of a riddle for 
taking out substances heavier than the grain previous to its in- 
troduction into the air chamber, where, by a carefully regulated 
current of known pressure, the grai ing less thin the 
proper specific gravity of wheat are instantaneously selected and 
separated. Close by this machine were a few articles shown by 
Mr.J. M. Bloxom, of Lutterworth, amongst which a small station- 
ary engine, fixed on the top of a Cornish boiler, is remarkable for 
its plain and well-proportioned design, and for the fact that as it 
stands it forms one of the best “ cheap” engines amongst a rather 





numerous array of such articles. Messrs. Hayward, Tyle rand Co. 


have also some engines of this class, amongst which is a 2-horse 
horizontal for £18, for which they deserve considerable credit. 
They showed a similar engine mounted on a plain vertical | 
boiler, and had a very handy fire-engine on the California pump 
principle. 


We cannot more appropriately close our notice of this year’s 
very successful exhibition than by quoting the following extract 
from a letter addressed by his Excellency, M. Drouyn de Lhuys 
to a friend residing in England :—“ Leicester, July 17.—Mon cher 
Comte,—You are becoming an agriculturalist; you will, there- 
fore, allow me to give you my impressions de voyage through 
Leicestershire. I had been fully able, during a former stay in 
England, to notice the fine appearance of your white and green 
crops, the beauty of your sheep and horned cattle, and the pro- | 
digies wrought by your high farming under so many disadvan- 
tages of soil and climate. By dint of that unflagging perseve- 
rance which is your eminently national characteristic, you have so 
thoroughly supplied by an acquired fertility any such deficien- 
cies, that in nv country is a larger proportiun of produce obtained 
in return for the labour and capital expended. The peculiar 
features of your rural economy have often been pointed out. | 
With you the possession of estates and their management seldom 
remain in the same hands. Hence agriculture has become a | 
regular profession, taken up by none but duly skilled persons, 
and suck as are at the head of the outlay required to provide the 
land with live stock and mechanical instruments of the best de- 
scription. Such a transformation could only ensue from the | 
vast development of trade in England. A prosperous industry 
and commerce can alone procure to agriculture the two great | 
incentives to production—an extensive market and an unlimited | 
supply of capital. It is to the demand created by your nume- 
rous manufacturing population that your farmers are indebted 
for both these resources, and it has aptly been remarked that to 
James Watt’s and Arkwright’s powerful inventions the improve- 
ments carried out by Bakewell owe their first impulse and last- | 
ing success, Another distinctive trait in British husbandry | 
is the innate taste for rural life which prevails in all ranks 
of society. Not only are its pursuits and enjoyments a source | 
to all of comfort, of liberty, and domestic happiness, but by | 
them a man attains to consideration, and even to power. Besides 
the advantages which accrue to the peasantry from a closer 
contact with the landlords, the constancy with which your aris- 
tocracy has remained attached to its country residences has 
interwoven its interests with those of the inferior classes, and 
has proved its greatest strength. The rural spirit pervades the 
whole national body, and its healthful influence has preserved 
you from the convulsions which have torn asunder your neigh- 
bours. The efficient patronage of your wealthy noblemen has | 
lone much to forward the cause of agricultural progress, and | 
the native country of Arthur Young, John St. Clair, Bakewell, | 
Ellman, Collins, Turner, Jonas Webb, and Fisher Hobbs, may 
well add to that glorious list the names of Townshend, Portland, , 
Bedford, Leicester, Spencer, Yarborough, Ducie, and Richmond. 
—I am, &c.” 








ELEMENTARY PAPERS ON CONSTRUCTION. 
No. IV. 

Frox the very small tensile resistance possessed by cast iron, 
that material is rarely exposed to tensile strains. Accurate ex- 
periments have determined the ultimate tensile strength of cast 
iron to be, on an average, 74 tons per square inch of sectional area. 
Most erroneous conclusions were arrived at by many first-rate au- 
thorities respecting this point, some attributing to cast iron a 
breaking strength under tension of twenty tons. All these incor- 
rect estimates were based upon calculation and comparison, and 
therefore thereis no wonder that they proved false when submitted 
to the test of experimental fracture. It would not be prudent 
to subject cast iron in practice to a tensile strain exceeding 14 tons 
to the square inch of area. The general rules that have already 
been given for ascertaining the dimensions of wrought iron 
rods and bars, when subjected to’a tensile strain, will also apply 
to similar examples in cast iron, care being taken to employ the 
proper constant. : 

Mr. Hodgkinson was the first to notice that the behaviour of 
cast iron under extension differs from that presented by wrought 
iron, it has been already stated that practically the extension 
or e ongation of a wrought iron bar is in proportion to the 
weight or force tending to stretch it. This ratio does not hold 
in the case of a cast iron bar, which, instead of being elongated 
the yec55 part of its length for every ton of strain per square 
inch, is stretched to double this amount, or the soog part, and 
moreover does not obey the law as the magnitude of the strain 
1s increased. Judging from the different internal structure of 
the two materials, one is at first inclined to consider the elon- 
gation of cast iron as somewhat paradoxical, to be surprised that 
it should be double that of wrought iron for the same strain 
and sectional area, A little reflection will point out, that this 


| are never to be departed from under any circumstances, but are 


| the ratio that ought to be maintained between the safe working 


| and the ultimate strain of iron, has pronounced for a proportion 


| of that which would fracture the material. It is scarcely neces- 


| article. 





proceeds from confounding the immediate effect of the strain 


upon the iron, with that which it produces when the breaking 
weight is reached. Thus, although cast iron extends twice the 
amount of wrought with a given strain, yet its ultimate ten-ile 
strength is barely a third of that of the latter material. i 

cast iron may be said to extend too q too much ate 
time, and consequently its ultimate of-tensile resistates: 
are very soon arrived at. Wrought iron, omthe contrary; js not 


affected so-rapidly or to the same extehtp'and is e stomp | 
bear in consequeneea greater: strain befotedts \resisting»capabi-+} 


lities are overeome. 
Although:of littlé value for resisting strains of tension; cas’e 


iron compensates for 'its weakness in thi’. particulars: by the} 
against those of a compressives} 


enormous strength’ ‘it. 
nature. Were it not for other disadvantages‘eonnected withtits" 
use, this cirowmstenee alone would insure itetadoption™in: every”! 


instance where strains of compression wererto be resisted: | Ité > 


tréacherous ‘nature ‘has, however, put almiosta ban upon its'ap:: 
plication to‘structures of .any magnitude,’ papticularly where: its’ 
failure might be attended ' with risk to‘ human life. Within 
certain limits, and when a form suitable for resisting conspressive’ 
strains is bestowed upon it, there is no danger in employing it, 
and we continually witness instances where wrought: iron ‘is 
substituted for it, at a great sacrifive of simplicity andeconomy, 
The crushing weight, or the ultimate resistance of cast iron to 
compression, may be taken at fifty tons per square inch of sectional 
area, and the generalconditions permitting this constant to be 
em» loyed in all calculations are that the strength is directly 
proportional to the sectional area, and independent of thelength, 
provided the rod, bar, or whatever example may be selected, is 
perfectly secure against flexure. It will be seem hereafter that in 
long pillars these conditions do not hold, owing to the tendency 
they have to deflect, which produces an incipient degree of 
weakness. Long pillars, in addition to the direct compressive 
strain brought upon them, are also acted upon by one of a 
transverse nature, which will be treated of in its proper place, 
when we come to the subject of iron girders. In any example, | 





therefore, of cast iron which is either too short to bend, or is 
secured from flexure by proper means, the crushing weight in | 
tons is found by multiplying its sectional area in inches by 50. | 
Moreover, since the area of a round rod is proportional to the 
square of its diameter, the following ‘jort practical rule will 
give the breaking weight in tons:—Murtiply the square of the 
diameter by the constant 39. This rule gives a result rather 
less than the theoretical crushing weight, and consequently is 
upon the safe side. If we adopt the same proportion for the | 
ratio of the working to the crushing load of cast iron that we 
have selected in our other instances, it ought to carry safely 
12} tons per square inch; but for many reasons it would be 
very injudicious to place more than eight tons upon a material so 
unreliable, particularly if it is likely, in addition to the load, to 
undergo any vibration or sudden shock. We may now tabulate 
the results hitherto arrived at. Tensile strength of wrought 
iron 22 tons per square inch, and safe working lvad five tons ; 
compressive strength of wrought iron 18 tons per square inch, 
and safe working strain 4°5 tons; tensile strength of cast iron 
7°5 tons, and safe load 15 tons per square inch; compressive 
strength of cast iron 50 tons per square inch, and safe load eight 
tons. 

It is not to be understood that these values represent those 
that it would be absolutely dangerous to exceed, or that they 


merely sound and safe data upon which to base calculations 
connected with the strength of iron. Experienced engineers may 
diverge a little from the beaten track, but those for whose parti- 
cular benefit these elementary papers are written, will do well to 
confine themselves at commencing strictly within the limits. 
With the exception of Brunel no authority upon the subject of 


exceeding one-fourth. Brunel himself considered that one might 
with safety work in practice, up to the one-third or two-fifths of 
the ultimate resisting powers of this material, but this opinion has 
generally been regarded as a little too rash. At the special 
commission, appointed in 1848, to inquire into the “ Application 
of cast and wrought iron to railway purposes,” one engineer 
asserted that the working load should not surpass the one-tenth 


sary to remark that this was an error in the opposite extreme, 
although an excuse may be found for its timidity in the fact, 
that the peculiar properties of iron were not so thoroughly under- 
stood at that time as they are now. Moreover, few engineers 
had the genius of Brunel, and men are ever more prone to hesi- 
tate and procrastinate, than to launch out a bold statement which 
might gain for them the title of a visionary or a lunatic. The 
question of transverse strain and its almost unbounded applica- 
tion to the purposes of construction, demand the careful atten- 
tion of all those likely to be concerned in works of that nature, 
whether they be on a comparatively diminutive or an extensive 
scale. ‘We shall treat of this description of strain in our next 











THE CORLISS ENGINE AT SEA. 


In a recent number we published the performance of 
the steamship Iduna, fitted with Corliss engines by 
Mr. J. F. Spencer, of the North-Eastern Marine Engineer- 
ing Company. The following report by Mr. Spence on the 
performance of the ship has just reached us, and will be 
read with interest. It was prepared for the owners of the 
ship, Messrs. Elliott, Lowrey, and Dunford :— 


41, Quayside, Newcastle-upon-Tyne. 

Gentlemen,—In compliance with your request, I have great 
pleasure in submitting the following report of the experimental 
trials of the steamship Iduna. The following are the principal 
dimensions of vessel and engines: —Builders’ name, T. and W. 
Smith; length between perpendiculars, 214'‘7ft.; breadth (ex- 
treme), 29ft. 3in.; de of hold, 17°75ft.; register tonnage, 
584°54 tons, exclusive of engine-room, or 547°51 tons, exclusive of 
crew space; gross tonnage, 859°62 tons; dead weight carried at 
16ft. 8in. draught of water, 1150 tons. 

Engines.—Maker’s name, North-Eastern Marine Engineering 
Company (Limited). Two inverted direct-acting engines, 100- 
horse-power nominal collectively (Spencer’s patent), fitted with 
surface condenser, steam jackets, and improved Corliss valve gear 
for variable expansion. .Diameter of cylinder, 40in.; length of 
stroke, 33in. 

Boiler.—The boiler is multitubular, with four furnaces, and the 
tubes are 8in. and 9in. diameter. 

Screw propeller.—The propeller is four-bladed, with an expand- 
ing pitch, increasing from 12ft. to 16.ft; diameter of propeller, 12ft. 

On the 25th inst. the Iduna proceeded to sea for trial. Her 
draught of water was 15ft. 9in. forward and 17ft. 7in. aft; the 
displacement at this immersion was 2060 tons. The weather was 
fine, with a fresh breeze from the north-west. Our first operation 
was to test the speed of the ship. For this purpose we made a 
preliminary run on the measured mile opposite the Whitley Sands. 
The time occupied was six minutes forty seconds, the speed of the 
ship nine knots, the tide being against us. We then made two | 





runs on the measured mile at slack tide—one from north to south, 
the other from south to north—with the following results :— 
Time. Speed. Indicated Steam. Vacc. 
x. 8. Knots. H.-P. Rev. Ibs. In. 
Fitetmile .. 6 20%... 947 .. 6334 «2 76 «s 30 we 26 
Setunduilie.. 6 24. ..-937 .. 6371 ow 76 os 80 «. 2 


Mean ... 6 923°... 9 42“knots, 


the same conditioay:.The quantity'of ¢oal used was 
being at the rate of 6 ewt. 2 a fb. ‘hour, Sa 
2 qr. 24 Yb: per day: ) Diiting t euperiment the engiess 

average speed of ‘revolutions per minute, and 

cated was 408) giving the consumption of coal 

per horse-power per hour... 


will be about 10 tons 6 ewt. per day, and the speed about: 
and three-quarter knots hour; secondly, that-in 
bower of the favs sanyo supebhyaererpectioyet 
e engines may irres; 
re in a 
e arge the necessary ons, when an 
200 indicated horse-power can be exerted either for the 


or safety of shi : 
On examination of the specification I find that the manufaetaters: 
of the engines and tee a speed of nine knots 


14ft. draught of water, with an indicated ee of: 
horses, and a consumption of fuel not to exceed e tons per 
day. These results are highly creditable to the manufaétatersy 
and I have much pleasure in certifying that the above-named.con- 
ditions of contract have not only been honourably fulfilled: but 


exceeded in the trials :— 


Draught of water 14ft. Oin. 17ft. Tin, and $5. Sin, 
Displacement .. +» 1600toms .. oe 2060 tons. 
Speed in knota per hour 9 ee oe 942 
Maximum indicated H.P. 450 ee oe 633 
Economical do. do, 

for regular working .. 400 oe 408 
Fuel per day oe «> It tons «+ 10 tons 6 cwt. 


The coals used in the trials were Usworth and Penshar steam 
coal—they were not selected. There was also a marked absence of 
dense black smoke, even when the boiler was doing its full work, 
showing that it is well proportioned, not only for the generation 
of steam, but also for smoke consumption. 

In conclusion, I have to thank Mr. Spencer, the ay | 
director of the North-Eastern Marine Engineering Company, 
his staff, who were present at the Iduna’s trials, for the ready and 
cheerful assistance afforded me in conducting these experments. 

With + to the steam winches. I went down to Shields, 
as reques by you, to try the Iduna’s steam winches, as it was 
fo impossible to get steam u all possible inquiry as 
to their efficiency when first and found the statements some- 
what contradictory. During the first voyage the men will get 
acquainted with the boiler and machinery, and on the return of 
the vessel these can be carefully tested. I found the leading 
blocks very small. On calling Mr. Royal's attention to this he 
promised that larger blocks should be fitted when the vessel 
returns.—I am, gentlemen, your very obedient servant, 

(Signed) Jas. SPENCE 


Note..—With respect to the speed of the vessel, the following 
observations were made by several gentlemen of the party and the 
pilot during the time we were making the experiments to ascer- 
tain the consumption of fuel. The Iduna steamed to the Coquet 
Island and back to T th. The dist given by the pilot 
(by the course steered) is forty miles, This was done in four hours 
thirty minutes. 











MUSEUM OF MECHANICAL SCIENCE. 


We have been requested by the Council of the Public 
Museums Association to give publicity to the following 
letter :— 

Sir,—Sufficient interest has been developed by a couple of 
meetings and the comments of the press, in the expansion and 
concentration of the Patent Office Museum and Library, to 
ensure that the vote to complete the sum charged for expenses for 
the ensuing year under the Patent-law Amendment Act should 

ass unchallenged only fn a thin House of Commons and the last 
ete of an expiring Parliament. 

Everybody has been asking that all due facilities shall be given 
to enable our workmen, by the increase of their knowledge, to 
hold their own in the competition with continental industry. 
Before the “cry” for better education arose a museum of 
mechanical science and a free public library of scientific books 
were established in anticipation of it by the Commissioners of 
Patents. From end to end of the metropolis there can be found 
to exist no similar institutions capable of being made to be of equal 
use to the people. 

Here are an industrial museum and a modern scientific library 
of the kind London may be presumed to need. Bring them 
together in a central, easily-accessible situation, and give them 
free play, charging the cost upon the accumulated net surplus of 
more than half a million sterling derived from Patent-office fees in 
fifteen years past, and one of the greatest wants of the metropolis. 
will have been supplied. . 

Thanks, partly to the aid THe ENGINEER has given to the 
ventilation of the subject, the matter is in a fair way for getting 
attention in the incoming Legislature ; although the stereotyped 
official answer of one of the half-dozen Government departments 
under which the Patent-office and its belongings have the ill- 
fortune to be placed, displays profound misinformation upon the 
theme of more than a dozen statements to Parliament and to the 
Treasury by commissioners and a select committee. 

Austria, Baden, Bavaria, Belgium, Canada, Cuba, France, 
British Guiana, Italy, Jamaica, the Netherlands, Portugal, 
Prussia, Russia, Saxony, Spain, Sweden, Switzerland, the United 
States, and Wurtemburg, all have their polytechnic museums and 
libraries, properly combined under the same roof. Great Britain 
alone suffers her institutions of the same kind to be unnaturally 
divorced, the museum to be placed where the people it was 
designed to teach cannot get to it, and both museum and library in 
the desperately plethoric condition best described by the proverb, 
‘* One cannot see the wood for the trees !” J. T. Dexrer. 

Public Museums and Free Libraries Association, 

150, Strand, W.C, 15th July, 1858. 





Newport STEEL Works.—We understand that the steel works 
recently erected by Messrs. B. Samuelson and Co., near Middles« 
brough, for the purpose of manufacturing steel by Martin's 

rocess, have been got inte successful operation, several casts 
aving been already made, 
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between a gun shield and an armoured casemate; those who 
desire minute information on the subject we must refer to Col. 


Jervois’ admirable paper “On Coast Defences,” published in| 


THe ENcivgerforJune26and July 10. In ourreportsontherecent 
experiments at Shoeburyness, we spoke of a shield prepared from 
the designs of Mr. Hughes, manager of the Millwall Company, at 
the company’s works, and this shield we now illustrate in sec- 
tion in the annexed engraving ; beside it, for the sake of com- 
parison, we give a perspective view of the Russian Millwall shield, 
spoken of by Col. Jervois in his paper. Our engraving is so clear 
that little description is necessary. The structure of the first 
consists of three thicknesses—an outward or front layer of 
armour, a compound backing, and an inner skin. Behind these 
are placed Mr. Hughes’ stringers, shown in the enlarged section. 
The whole is firmly bolted together and supported by side struts 
at the rear in the usual way. 

The front or outer layer of armour-plating is in two parts, the 
lower division*being formed of a single armour-plate 12ft. 2in, 
long, 4ft. wide, and Qin. thick; the upper division of another 
plate of similar length and width, but only 6in. thick. The left- 
hand half of this upper plate is covered by three layers of lin. 
iron, so as to bring up the thickness to 9in., and these extend 
over the top of the porthole; the remainder of the plate remains 
In its natural condition. The edges of the flanges of the shield 
ie close together, giving a dist of 9in. between the centres 
of the stringers. The s 
hollows in the stringers themselves are filled up with teak, and 
in each intermediate space there is fitted a piece of T-iron, to 
add to the resistance. The third part of the shield is the inner 
skin, which is formed of two thicknesses of plates each jin. 
thick. They break joint and are riveted together, and the base 
flanges of the stringers in the backing are riveted to them at 
frequent intervals. The shield is pierced with a porthole 3ft. 
high and 2ft. wide, which is strengthened where it passes through 
the backing with wrought iron jambs. 

The stringers weigh 621b., the running foot and the whole 
target weigh 874 lb. per square foot, or 2661b. per foot more 
than the Gibraltar shield, on which it is an improvement. The 
Russian shield is so clearly shown that it requires no description 
in addition to that already published in our es, e most 
remarkable feature in the Millwall shield consists in the bolts 
with which it is held together, made on Parsons’ patented prin- 
ciple. They are hollow, and thereby the same advantages are 
secured as in the bolt invented by Major Palliser, in apparently a 
far greater degree. In explaining the difference we cannot do 
better than reproduce a portion of a letter on the subject 
addressed by Mr. Parsons to the Times :— 

“Tn the Palliser bolt the diameter of the shank is reduced to 
about the same as the bottom of the thread; this equalises 
the strength of the bolt, and increases its elasticity and 
endurance under a tensile strain, but at the serious sacrifice of 
its transverse strength, which, varying as the cube of the 
diameter, is, in a bolt with an average depth of thread, thereby 
reduced about 40 per cent. Further, the reduced shank will not 
fill the hole that the screwed part has to pass through, and con- 
sequently it can either only be reduced a portion of its length, 
and the object only partially effected, or some clumsy expedient 
in the way of packing applied around it. In my patent bolts the 
shank is tubular, and of the full diameter, the hole in its centre 
being about equal in area to the ring of metal cut away by the 
thread of the screw. It is thus of equal strength throughout, 
and gives out the elasticity due to its whole length, and the 
metal taken out of its centre being in the neutral axis, its 





transverse strength is not materially impaired. It will, more- | 


over, fit tightly into the hole the screwed portion has to pass 
through without any packing. These, it will be perceived, are 
very important differences, as it is equally necessary for bolts used 
to secure armour plates to possess lateral as well as tensile 
strength and ample bearing surface, to support the enormous 
weights and resists the vurious strains thrown upon them, and 
prevent a dislocation of the parts.” There are in all thirty-four 
Parsons bolts in the shield, each 3hin. diameter, 





We need hardly explain to our readers that a difference exists , 


between the stringers and the | 
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On Thursday week last the following guns were brought to 
bear on the Millwall shield, at seventy yards range : 
In. Tons, 


Projectile. 
Rifled .. co @ wc co co 19 oo - 250Ib, 
Rifled .. .. o B co co co 1B co co co COR. 
Rodman smooth bere 15 .. 19 .. ee 450 Ib. 


The details of the experiment are so well described in the Times 
that we reproduce the report contained in that journal with a 
few necessary corrections. The projectiles from the rifled guns 
were all sharp-pointed hard cast iron. The first four rounds 
were 9-in. shot with 37lb. charge, representing a distance of 400 
yards. The first struck the 9-in. plate, penetrating 10in.; the 
second the 6-in. plate, penetrating 14jin.; the third the 6in. 
plate where it was faced with three 1-in. plates, penetrating 12jin. 
,and cracking the thin plates; and the fourth, the 9-in. plate 
| again, penetrating 10in. None of these did any damage at the 
rear beyond driving back a large bolt where one of them 
| struck, and knocking off a few rivets from the plates 
| behind, The fifth round was a shot from the Rodman, 
with 50 1b. charge ; it struck the 9-in. plate on the right hand, 
making an indent of 3tin., slightly buckling the plate, and driving 
| back that side of the shield bodily 2in., and disturbing attachments 
| to the ground, and bodily lifting the shield, so to speak. 
The sixth and seventh rounds were shell from the 9-in. gun, 
with the full charge of 431b. The former struck the 9-in. plate 
| near its top edge, penetrating 12in.; the latter the 6-in. plate, 
| penetrating 104in. Both were well resisted, bursting in front, 
| and doing no damage behind, except driving back another bolt. 
| The eighth round, a 9-in. shell, charge 37 lb. was a failure, as the 
shell broke up in the gun. The 9th round struck the 9-in. plate 
on its top edge, penetrating 12in., and causing it to laminate for 
some distance around into two plates of 4}in. thick each. The 
10th was a 9-in. solid shot, charge 431b., which struck on the 
same place as round 3, namely, on the 9-in. compound thick- 
ness near the top of the left hand edge ; it entered the compound 
backing, breaking one ofthe stringers in two, and driving a piece 
about lft. long sideways some distance from the shield and 
knocking out a bolt behind. The 11th round was a 10-in. 
shell, with 54 1b. charge ; it struck the bottom of the 9-in. plate, 
knocking out a piece, and passed completely under the shield 
without doing any other damage.” 

Up to this point the shield had not been materially injured, 
| and it was determined to test it more severely. To this end 
| three more rounds were fired. The first two were 10in. shells, 
| fired with the full battering charge of 60 lb. of powder. The 
former struck on the joint between the 9-1. solid and the 9-in. 
| compound plates, penetrating 19in., and knocking back another 
| bolt; the latter struck the 9-in. plate near the bottom, near two 
| other shots, knocking a piece out in front, and further extending 
| the lamination of the plate. Finally a shot was fired from the 
| Rodman with its full charge of 83} lb. (equal to 100 lb. of 
| American powder). It struck just over the porthole, breaking 
| in the covering plate and driving fragments inwards, which did 

some little damage to the iron on the lower side. To all intents 
jand purposes the shield remains sound; no shot has gone 
| through, and gunners working behind would have been perfectly 
| safe. No other shield yet constructed has manifested the same 
| endurance, and Mr. Hughes may well be proud of the result. It 
| is impossible to speak too highly of the Parsons bolts. Not the 
| least sign of loosening is evident in the targets. We freely 

endorse Mr. Parsons’ statement that “such a result has never 
| before been witnessed at Shoeburyness as a target resisting 
| 4747 lb. of metal hurled against it by 718 lb. of powder at the 
close range of seventy yards without the fracture of a single bolt 
or any loosening of the parts.” There is good reason, indeed, to 
believe that the great bolt question has been finally solved. 
| _The shield still remains so sound that it is to be fired at again. 
We shall take care to place the results before our readers, 
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|. A REMARKABLE AcTION.—A motion was brought, on Monday 
before Vice-Chancellor Sir R. Malins, for an injunction to restrain 
an action reg ota the defendant, General Ripley (originally an 
| officer in the Confederate army), for damages alleged oon been 
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to this country and entered into a verbal contract with Messrs. 
Greenwood and Batley to supply the then Confederate Govern- 
ment with machinery for the manufacture of Enfield rifles to the 
value of £54,413 5s. This contract was subsequently matured 
between the plaintiffs, a Major Huse, and Mr. Prioleau, a member 
of the well-known firm of Frazer, Trenholm, and Co., merchants 
of Live l, who were to have £10 per cent. commission on the 
transaction. The machinery was toa t+ extent supplied and 
paid for, and some sent to Bermuda and elsewhere, but before it 
could be used as intended the Confederate Government collapsed, 
and it was returned to Messrs. Greenwood and Batley; a ce 
being due to them, but a part of the machinery under the original 

tract was i plete and some not begun. General Ripley 
came to England and b the purch of the machinery for 
£20,000, and had contracted, as it was alleged, in ‘‘ writing” (two 
documents forming the contract) to sell it to Peter Pritchard, 
congreve rocket manufacturer. The plaintiffs had sold some of 
the machinery piecemeal, and disputes arose, ending in an action 
by General Ripley against Messrs. Greenwood and Batley, now 
sought to be restrained, wherein the damages were laid at £100,000. 
It appeared that Messrs. Frazer and Co. had failed, and there were 
claims between them and the United States, who were defendants. 
The plaintiffs having no legal defence filed this bill on the ground 
that the conduct of the parties had disentitled them to any relief 
at law, whereas the defendants denied that there was any equity 
to restrain the action, and insisted that the machinery had been in 
fact paid for, and there was no right of retention. The Vice- 
Chancellor said that he should not finally dispose of this case till 
Monday next, involving as it did questions of the most difficult 
nature. Mr. Benjamin’s argument was one of the ablest he had 
ever heard, but he must express his conviction that, on the evidence 
and correspondence, this action was a most unrighteous one, 
although whether this Court could restrain it was another 
question, The plaintiffs, most eminent manufacturers of 
machinery, General Ripley, a gallant soldier, so well known in 
connection with Charleston, and all parties 7 to a certain point 
appeared to have acted with perfect fairness; but, unfortunately, 
a change of views then occurred, and the contract with Mr. 
Pritchard was so improbable that his Honour could not believe it 
was entered into with any bond fide intention. He still hoped 
that some arrangement might be come to, as the action had not 
been yet pleaded to. 

Souta KENSINGTON MuszeuM.— Visitors during the week ending 
18th July, 1868 :—On Monday, Tuesday, and Saturday, free, from 
ten am. to ten p.m., 23,849; on Wednesday, Thursday, and 
Friday, admission, 6d., from ten a.m, till six p.m., 2652 ; National 
Portrait Exhibition, by payment, 1734, ; total, 28,215; average of 
corresponding week in former years, 10,995, Total from the 
opening of the museum, 7 ,558,255, 

OXHYDROGEN Licut.—The experiments commenced last yearjon 
the Place de l’Hétel de Ville, in Paris, on the oxyhydrogen light, 
are about to be continued, by order of the Emperor, in the court of 
the Tuileries. The magnesia cylinders having been found to 
corrode and waste away too rapidly for the purposes of a con- 
tinuous light, an artillery officer, M. Caron, after experimenting 
with a variety of substances, adopted zircon, a substance 
which Berzelius pointed out as infusible, and giving forth a very 
brillant light under the blowpipe. It is said that M. Caron has 
had a cylinder of this substance in use with the oxyhydrogen light 
for a month without the slightest trace of volatilisation. The 
luminous power of zircon, under the oxyhydrogen jet, is about one- 
fifth more than that of magnesia, The zircon seapneee is an 
oxide of zirconium ; it is found principally near Miask, at the foot 
of the Ural Mountains. Caron economises the zircon by 
mounting a point of it on a small stick of magnesia or fire-clay, the 
zircon being made to adhere by compression and afterwards 
baking.—Journal of Society of Arts. 

CaPiITAL AND LaBouR.—On Saturday evening it was finally re- 
solved at a meeting of the Drinkfield Iron Company, the share- 
holders of which are principally ironworkers of the north of 
England, to turn the undeitaking into a co-operative concern. 
The works, which are at Darlington, where the meeting was held 
under the presidency of Mr. Spark, have cost something like 
£10,000, and by this experiment it is sought to find a solution ona 
small scale of the capital and labour question which has occassioned 
such bitter strife between employer and employed. The meeting 
was addressed by Mr. Kane, President of the National Union of 
Ironworkers, and Mr. Macdonald representing over 20,000 miners. 
These gentlemen stated that this society would enable the work- 
men to become acquainted with business matters, and give them 








sustained by him in consequence of the conduct of the plaintiffs, | as it were a technical education. It was agreed that the works 
r is, who are manufacturers of | should be taken by the co-operative company at a valuation to be 
machinery for military and other purposes. The facts are these:—In' made by a competent authority, and every assurance was given 
June, 1863, Mr. Burton, an officer in the Confederate army, came that the scheme would be a success. 


| Messrs. Greenwood and Batley, of Leed: 
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MESSRS. CHUBB AND SON’S SAFE WORKS. 

We present on page 61a view of the interior of the exten- 
sive buildings recently erected by Messrs. Chubb and Son, of St. 
Paul’s Churchyard, for the manufacture of their well-known 
iron safes, strong rooms, &c. Their old premises in Clerkenwell 
having been enlarged as far as practicable, were found to be still 
inadequate to the demands of what seems to us an increasing 
trade. However, the suburbs at once furnished what the City 
denied—space. And at Glengall-road, Old Kent-road, a piece of 
land close to the Surrey Canal was soon bought by Messrs. 
Chubb and Son, and one of the most compact factories in London 
erected. The area covered by these buildings is about an acre. 
The principal front being 170ft. in length, by 25ft. wide, and two 
storeys in height; the remaining portion of the building, as will 
be seen from the engraving, being only one storey in height, thus 
avoiding the great expense, loss of time, and danger, unavoidable 


where og and materials have to be transported from floor to 
floor. e form of the building is almost a square when taken 
asawhole. The roof is covered partly with duchess slates; but 


the larger portion s covered with thick dull glass. The roof is 
in 25ft. spans, running from north to south, with wrought iron 
principals upon lattice girders, these last rest upon cast iron 
columns, set 19ft. 6in. from centre to centre, running from 
east to west. This portion was built by Messrs. H. Moreland 
and Son, of Uld-street, City. 

The engine and boiler rooms are towards the corner of the 
building lying nearest the canal, so that easy access is obtained 
for loading goods and discharging iron and coal direct from the 
lighter. There are two double-flue Cornish boilers, each 6/t. in 
diameter and 20ft. in length, and of 25-horse power. These are 
worked at an average pressure of 45 lb., and are supplied chiefly 
with rain-water, there being close at hand an extensive under- 
ground tank capable of containing 86,000 gallons. This tank, 
receives the rainfall of nearly the entire roofs of the build- 
ings, the cast iron columns which support the roof doing 
duty as rain-water pipes, and di i into vitrified 
drain pipes at their bases, which carry the waste into the reser- 
voir. The tank in this dry weather, however, would soon be 
dried, and therefore the old system of a 4in. main from the 

lar water supply is provided, so as to insure the maintenance 
of a sufficient level for working purposes. Practically, however, 
until the last few months very little of the river supply was 
required, the usually moist character of our insular -climate 
having kept the tank well supplied. The advantage of rain- 
water in boilers is a question so long since set at rest that we 
need only say here that Messrs. Chubb and Son have assured us 
that after twelve months’ constant use no seale was visible on 
the inside of the boilers—nothing, in fact, but a muddy sediment. 
The otherwise waste heat of the flue is made use of through 
the means of the “economiser” manufactured by Messrs. Green, 
of Wakefield, to heat the feed-water so that it enters the boilers 
at a very high temperature, thus saving considerably in fuel. 

The engine is a horizontal high pressure of fifteen nominal 
horse-power, built by Mr. Thomas Gadd of Manchester. 
It is fitted with Porter's patent governor, and its main 
driving pulley is made unusually heavy, with a flange in 
the middle of its rim, so as to drive with distinct main 
bands the two lines of shafting which traverse the building 
from south to north. These shafts are about 20ft. apart. 
On the eastern side of the building is stored, or rather piled, the 
different descriptions of bar, plate, angle and sheet iron and steel 
for the manufacture of the safes, &c., and we could not but re- 
mark the accuracy with which so large a stock of material was 
assorted, so that the humblest mechanic could at a moment lay 
his hand on the exact piece he might want for his job. Next to 
the material we find the machine tools, driven from the shafting 
before mentioned. A few of these tools were in use at the 
Clerkenwell shops, where the machinery was extremely limited, 


owing to the small space available, but in the Glengall Works the 
machinery, with these few exceptions, is new, and been made 
by Mr. J.:S. Hulse, of Manchester. Close to the iron store stands 


a powerful set of plate-rolls, by Messrs. Ormerod, Grierson, and 
Co., of Manchester, capable of taking plates 8ft. wide, either for 
levelling or bending. There are four planing machines of various 
sizes. Two of these are fitted with double tool-holders, another 
is the “edge plane,” being required to plane the edges of the 
large plates, which are frequently larger than the tables of the 
ordinary machines will hold. Punching machines of large dimen- 
sions are in use in this factory. One machine is by Messrs. 
Whitworth, of Manchester, and another by Mr. Hulse; each is 
double-sided, for punching and shearing heavy plates and bars, 
whilst a third of these machines, by Hulse, is constructed so 
as to cut, on one of its sides, the angle-iron used in rivetting 

the bodies of safes, and on the other side it is fitted 
with transverse jaws for cutting long flat bars. The drilling and 
boring machines are numerous, and of the most improved con- 
struction. There are two powerful drills for heavy work, also a 
radial drill, having an arm of 4ft. 6in. radius, for such work as 
requires a good deal of overhang. A specially useful tool is 
Hulse’s slot drill, by it are now drilled oblong slots, which, in 
old times, were made by the dreadfully slow process of chipping 
into one slot a number of round holes drilled closely together. 
Now the key bed is finished in first-rate style in about one-sixth of 
the time, and is a vastly better job. Five other drilling machines of 
various powers, and a small punching machine, are constantly 
engaged in preparing the various parts of a safe that require rivet- 
ting together. It may give some idea of the machine-work re- 
quired when we say that the smallest safe made consists of 
eighty parts, and that the number of rivet and screw-holes vary 
from 600 in a small safe to 3000 in a large one. 

Two shaping machines are busy with the bolt heads for safes 
and iron doors, and other minor details requiring such assistance. 
A siotting machine produces the dovetails needful in fitting the 
various parts together, or by means of a circular motion shape, 
other items requiring it; and in three power lathes are 
occupied in making large screws, turning the hinge pivots and 
other necessary fittings. 

A central avenue from north to south divides the machinery 
we have just described and the iron stores from that portion 
fitted up with workmen’s benches, and at its lower end is the 
entrance to the smiths’ shop, which closely adjoins the coal vaults 
and boiler room. This “smithy” is separately enclosed, so that 
the men are as much removed from the fitters as though they 
were in a separate establishment. Like the rest of the shops 
this is also lighted from the top; but its roof and walls are 
higher. Around it are ten forges, their blast being supplied bya 
fan driven from the main shafting, and making 2656 revolutions 
per minute. In the centre of the smithy stands a double-action 
steam hammer, easily accessible to the men at the various 
hearths. In the smiths’ shop also the process of case-hardening the 
steel plates used in bankers’ safes and strong-room dvors proceeds. 

Returning from the smithy we find the western portion of the 
building arranged with benches for the safe makers, of whom 250 
can be accommodated when trade gets brisk. And here we may 
my with all sincerity, to our manufacturing friends, “God send 
it soon. 





Into the mode of constructing iron safes we do not propose to 
enter; descriptions of recent improvements and details of the 
competition at Paris have been so fully given in these pages that 
repetition would be absurd, our present object being to describe 
these new works, erected by the energy and perseverance of the 
firm, which from their arrangements struck us as a good sample of 
factory construction, where nothingis wanting to utilise machinery 
as far as possible, so as toavoid heavy and laborious, and conse- 
quently expensive, manual labour. 

As the goods are completed they are carried on trucks up the 
central avenue into the store, which occupies the ground floor of 
the chief portion of the main front of the building. Here the 
safes are painted and arranged for access of the purchaser, or 
ready for the packer in case of export. Down the centre of this 
store is laid an iron rail, on which a three-ton crane travels, driven 
by an endless rope from one of the two main shafts. The jib of 
this extremely useful machine will describe a complete circle 
around its centre column, and it thus commands the entire area 
of the floor. By this crane the heavy safes or iron doors are easily 
shifted to any required spot or loaded into wagons in the gate- 
way, to which one end of the store opens. The shifting of a 
lever causes the crane tv travel to or fro, as may be desired, and 
a similar contrivance controls the lifting and lowering powers. 

Above this store is a large room of similar dimensions, a 
portion being partitioned off as a stock room for rivets, screws, 
and brass work, and other smaller materials, the remaining por- 
tion being placed by the proprietors at the service of the men as 
a “clubroom.” It has its cooking range, with large oven and 
boiler, so that a man’s dinner can be cooking on the premises 
whilst he works, and he is provided with tables, forms, chairs, 
and utensils free of cost, and after he has dined or -breakfasted, 
like his more fortunate brethren, he has the morning paper to 
read if he be so disposed. The men have also a circulating 
library of their own, so that no workman need resort to the 
tavern unless it be for the love of it. 

On the opposite side of the gateway, and in the north-east 
corner of the building, are situate the “ oifices” 
dwelling. The manager's room commands a full view of the 
interior of the manufactory, so that every man in the place can 
be seen at a glance. Here also is a private telegraph communi- 
cating with the establishment in St. Paul's Churchyard. 

We beg to thank the Messrs. Chubb for their personal courtesy 
to us, and also their manager, Mr. Chalk, gentlemen who vied 
with the other in giving every facility for our observations. 
The architect of the whole structure is Mr. E. Hoole, C.E., of 
Craven-street. 


FOUR-WHEEL COUPLED PASSENGER ENGINE 
PARIS AND ORLEANS RAILWAY. 

Our large two-page engraving is taken from the detail 
drawings of one of the most recent types of French nger 
engines for the ordinary work of the Paris and Orleaps line. The 
system of placing all the gear outside, even in coupled engines, is, 
as most of our readers are aware, vastly popular abroad. We 
cannot but think it riding the hobby of accessibility of parts to 
death, and believe it to be practised more because foreign engine- 
drivers, like foreign am, are not so nice in keeping what is 
committed to their charge as are English drivers, than from any 
preference to the plan on mechanical grounds. From the nature 
of the engravings no description will be necessary. The following 
are the principal dimensions:- Length of fire-box (external), 4ft. 
9}in., (internal), 4ft. 2in.; breadth of fire-box (external), 3ft. 
10in. (internal), 3ft. 4in.; height of fire-box from main level of 

to crown, 4ft.; diameter of barrel of boiler (external), 4fé. 
lin.; No. of tubes, 180; length of tubes between tube plates, 
16ft. 5in.; diameter of tubes (internal), ljin.; length of smoke- 
box, 3ft.; diameter of smoke-box, 4ft. Gin.; diameter of funnel, 
16in.; diameter of steam dome, 35in.; height of steam dome, 3ft. 
8in.; diameter of cylinders, 16in.; length of stroke, 25°6in. ; length 
of cylinder (internal), 3lin.; length of piston, 4‘7in.; clearance 
(collective), *7in.; length of connecting rods, 5ft. 9im.; length of 
coupling rods, 6ft. 8jin.; diameter of driving wheels, 6ft. Gin.; 
diameter of leading wheels, 3ft. 1lin.; diameter of driving axles, 
Tin., in bearings, 7 ‘25in., in bosses, 7‘8in.; length of bearings, 9 ‘Bin. ; 
diameter of crank pin in 5‘lin., in bearing, 4°7in., in i 
of coupling rods, 3‘9in.; length of wheel base, 12ft. 10in.; maxi- 
mum steam pressure, 130 Ib.; total length over buffers, 30ft. 2in. ; 
area of gratesurface, 14 square feet; area of fire-box heating surface, 
74 square feet; area of tube heating surface, 1350 squarefeet; area of 
total heating surface, 1424 square feet ; thickness of boiler plate 
(shell), f;in.; thickness of tube plate, ;in.; total width, clear of 
eccentrics, 8ft. 6in.; diameter of feed-pump plunger, 5}in.; stroke 
of feed-pump plunger, din. 





THE TELEGRAPH AND THE POST-OFFICE. 

THE Select Committee on the Electric Telegraphs Bill have agreed 
to the following special report, which, it will be seen, is adverse 
to the scheme of postal telegraphs:— 

“Your committee have considered the several matters which 
they were specially instructed to inquire into, and are of opinion— 
“1, That it is not desirable that the transmission of g 
for the public should b a legal poly in the post-office.” 

“2. That it should be left to the discretion of the Postmaater- 
General, with the consent of the Treasury, to make special agree- 
ments for the transmission of certain classes of messages at 
reduced rates, but that any such special agreement should be laid 
upon hag table of the House of Commons as soon as conveniently 
may be.” 

“3. That security should be taken for insuring the secresy of 
messages transmitted through the post-office by making the viola- 
tion of such secresy punishable as a misdemeanour.” 

“*4. That the special circumstances at present attending the 
working of these submarine cables which the Postmaster-General 
may acquire make it desirable that provision should be made for 
the eertiag of them by leasing the same, in the first instance to 
a company or companies, copies of any such lease to be laid before 
Parliament; but it may ultimately be found expedient that the 
Post-office should itself work such cables.” 

The following is the financial statement of the Government on 
this question, as made on Tuesday night by Mr. Ward Hunt, when 
a discussion, mainly in favour of the immediate passing of the 
measure, took place, and, with the exception of some unimportant 
amendments, the clauses were agreed to, and the bill ordered to be 
—s 

r. g 











5 d e’s estimate is as follows:—‘‘ Taking the starting 
point or business in inland messages taken over by Post-office on 
Ist July, 1869, and arrived at by adding annual rate of increase, 
which is taken to be 10 per cent., to the number of messages 
(6,000,000) delivered in 1866, 7,500,000. Of the above starting 
number 55 per cent. are at the 1s. rate, and will be unaffected by 
the reduction of rates, 4,125,000; 30 per cent are at the Is. 6d. 
rate, and will undergo a reduction of rate to the extent of 33 per 
cent., 2,250,000; 10 per cent. are at the 2s. rate, and will be 
benefited by the reduction to the extent of 60 per cent., 750,000; 
and 5 per cent. will be benefited by the reduction of rate to the 
extent of about 70 per cent., 375,000. The total expenditure is as 
follows:—The starting point of expenditure is taken to be the 
combined expenditure of the telegraph companies, namely, 
£330,000; from this is to be deducted for the saving which they 
could effect if they amalgamated, £55,000—leaving £275,000; 
from it also must be deducted the cost of working and maintaining 
Reuter’s cable, and the cables of the Electric Company, which will 


and foreman’s | 





no longer devolve on us, £10,000—leaving £265,000; to this mug 
be added for the cost of working and maintaining Post-oftice exten. 
sions, 10 per cent., £26,500; and there must also be added for the 
cost of meeting the estimated increase of business, 33 per cent, 
£17,450; this will give a total estimated expenditure of £378,950, 
and will leave the net revenue, £301,050; to which we must add 
for press messages, £12,000, and for continental messages, £45,099 
—leaving, say, a total net revenue of £358,000. This is Mr. Scudg. 
more’s maximum estimate, which some people will say isa sanguing 
estimate. I believe that this estimate was made as most of the 
estimates are made which are given before a committee. But we 
do not intend to adopt this maximum estimate of Mr. Scudamore’s, 
The same gentleman made before the committee a minimum egti. 
mate. According to the experience of 1866, with the ten per cent, 
increase as before, taking the expenditure as before, and the 
deduction for saving as before, but taking nothing for increase of 
business either on one side or the other, the result of this estimate 
no allowance being made for increase of business beyond the 
increase year by year, is £203,000. Mr. Scudamore has taken, 
mean between the maximum (£358,050) and the minimuy 
(£203,000), and the result is a sum of £280,500. That is ay 
estimate which he thought would be very safe to proceed upon; 
and this at 34 per cent. would capitalise at £8,000,000, whereas 
the sum estimated by Mr. Scudamore was an outside sum of 
£56,000,000. This will give a balance of £2,000,000 in favour of 
the Post-office. On the other hand, if we take the maxiony 
estimate of revenue, and ascertain what we could raise on that 
by way of capital, we should find the sum rise up to £10,000,009. 


——_—_—__—__ 


Our Navat Rowe Strock.—The Admiralty has provided yy 
with ironclads deserving a name to match with that of Seely; 
In their course on a cruise they roll in a manner whic 
entitles them to be called Reed’s porpoises. We are too littl 
provided by land with steam rollers; and we have too many a 
sea: not enough to crush stones; more than enough to cut water, 
Britannia did at one time rule the waves; now she rolls them; anj 
if she on rolling them with broadsiders instead of turret-ships 
much longer, they will very soon be ruled by France or the United 
States; and even Germany may become more of their ruler thay 
England. —Punch. 

A SHINGLER’s ExpeRieNce.—During the strike one of the best 
shinglers in South Staffordshire, encouraged by the glowing 
colours in which the advantages of the United States as a field for 
the employment of ironworkers of all kinds were depicted, mort 

ed a house which, by his savings in this country, he had built, 
crossed the Atlantic. Proceeding at once to the ironmaking 
districts he sought work, but his surprise and his indignation were 
equal upon finding that he was offered workinsome menial avocation 
on terms no better than he would, even at the reduced rates which 
he had rejected in the old country, be offering his own assistants, 
He returned home by the next steamer.—Jron Trade Review. 

Stream Fuoatine Fire-Encive at Caccurta.—In our number 
dated 22nd March and 5th April, 1867, we gave a description, with 
illustrations, diagrams, X&c., of a steam floating fire-engine which 
was tried on the river Thames for the port of Calcutta, for the 
Indian Government. The boat and engines, witn pump, were 
taken to pieces in segments and shipped to Calcutta, where it has 
since been put together under the supervision of the chief engineer 
of her Majesty’s Dockyard there. A very satisfactory report, we 
understand, has been forwarded to the makers, Messrs. Shand 
Mason, and Co., of London, and we have no doubt that the present 
successful result of their skill, added to the very satisfactory 
manner in which the steam floating fire-engine, which they con. 
structed in 1855 (now belonging to the Metropolitan Fire Brigade, 
and for many years stationed on the Thames at Blackfriars Bridge) 
has worked at so many large fires, will further establish their 
reputation for that class of machinery. 

Stream Frre-ENGINE FOR MuLHouse.—The town of Mulhouse, 
in the east of France—celebrated for its large cotton mills and print 
works— has just been supplied with one of Messrs. Merryweather 
and Sons’ light steam fire engines, of the same pattern as the engine 
** Prince Imperial,” one of the engines for which this firm were 
awarded the first prize gold medal at the late Paris Exhibition. 
The official trials of this engine—which has a horizontal steam cy- 
linder 6}in. diameter, and a direct double-acting pump 5jin. dis 
meter, with a long stroke of 18in.—were made at Mulhouse a few 
days since, the results obtained being highly satisfactory and re- 
markable for the quick raising of steam. Lighting the fire, with 
cold water in the boiler, 100ib. pressure of steam was raised in 
seven and a-half minutes, when the engine commenced pumping, 
and steadily maintained its pressure, to the astonishment of the 
spectators—amongst whom were M. Kechlin Dollfus, chief of the 
Sapeurs Pompiers, and M. André Keechlin, the well-known loco- 
motive builder, with several of his staff. Jets of lin. and l}in 
diameter were projected vertically, the former reaching quite 140ft. 
high. Two and four jets) were also delivered at once, as well as 
playing through 600ft. of delivery-hose, and lifting water through 
suction hose vertically from a depth of 20ft. 

Coats, CINDERS, AND CutmM.—The usual Parliamentary retum 
shows that in the year 1867, 10,052,759 tons of coals, 343.326 tons 
of cinders, and 19,693 tons of culm, together 1(,415,778 tons, of 
the declared value of £5,392,452, were exported from the United 
Kingdom. This is an increase of 462,066 tons over the export of 
1866, which in its turn presented an increase of 783,235 tons over 
1865. France is the chief customer. In 1867 1,995,650 tons were 
exported to France, 649,721 tons to Hamburgh, 597478 tons to 
Russia, 543,610 tons to Denmark, 525,739 tons to Italy, 507,969 
tons to Prussia, 508,156 to Spain and the Canaries, 413,008 tons to 
Egypt,510,521 tons to British India, and smaller quantities to 
almost all other parts of the world. 2,679,553 tons were ship 
at Newcastle for export ; 1,187,869 tons at Sunderland, 670,813 
tons at Hartlepool, 1,945,311 tons at Cardiff, 478,679 tons at 
Swansea, 390,773 tons at Newport. In 1867 also 11,299,390 tons 
of coals, cinders, and culm were shipped coastways from port to 
port of the United Kingdom, an increase of 578,566 tons over 
the quantity in 1866. 2,537,013 tons at Newcastle, 2,314,231 tons 
at Sunderland, 895,470 tons at Hartlepool, 874,498 tons at Cardiff, 
786,564 tons at Newport, 294,033 tons at Swansea. 6,329,550 tons 
of coals were brought into the port of London in 1867 ; 3,016,416 
tons coastways, and 3,313,134 tons by inland navigation and by 
railway, the former quantity being 16,777 tons less, and the latter 
343,238 tons more than in 1866. 

TELEGRAPH EXTENSION.—We understand that asurveying vessel 
has been despatched from Malta, by direction of the Government, 
for the purpose of sounding the direct route between Malta and 
p teed ox, preparatory to the submersion of the cable now being 
manufactured for the Anglo-Mediterranean Telegraph Company by 
the Telegraph Construction and Maintenance Company xt their 
works at Greenwich. The Narva, with the (uba cable, has arrived 
at Key West, and it is daily expected tha» the news of the wire 
having been successfully laid will be received in England. A cable 
of about eleven miles in length is being made for the Isle of Man Com- 
pany for the purpose of restoring the communication between 
Whitehaven and the island. The cable will be composed of some 
of the old Hague cable purchased from the Electric and Interna 
tional Telegraph Company. ‘These are served with hemp and 
strengthened with galvanised iron wires of No. 3 gauge. The core 
of the proposed cable had been sunk in the Nurth Sea for several 
years. It was then picked up and laid across the Irish Channel to 
Howth, and was then again brought up from the depths of the 
sea. Its future uses we have indicated. It is contemplated to lay 
a cable between Peterhead, in Scotland, and Norway. The length 
of the cable willbe about 300 miles. The submarine line between 
Lowestoft and Zandvoort was recently interrupted. The E'ectri¢ 
and International Telegraph Company’s repairing ship Monarch 
was immediately despatched to repair the damages sustained, andy 
owing to the continuance of fine weather, communication was 
almost immediately restored,— Times. 
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RAILWAY MATTERS. 
traffic receipts on the Mont Cenis line for the week ending 
a Tb inst. ted to 8907f. 43c, (£356), and from the 15th of 
Fane to the 7th inst. to 27,836f. 25c. (£1118.} 

Fro a return just published it appears that the expenses of the 
Irish Railway Commission amounted to no less than £22,505. Of 
this sum the remuneration of three of the commissioners and the 
secretary was £3225, the office expenses, printing and incidental, 
£2291, and the travelling expenses, £5255. 

Tue Admiralty are endeavouring to enter into arrangements with 
the Great Western and South Western Railway Companies with 
the view of facilitating communication between the South Wales 
collieries and Portland, If the arrangements be satisfactorily com- 
pleted greater facilities will be afforded for coaling her Majesty’s 
ships. 

re Nottingham on hae | an action was brought by Mrs. Ann 
Sparey against the Midland Railway Company to recover damages 
for injuries received while crossing one of the company’s lines at 
Nottingham. The plaintiff last July was walking across the line, 
a train coming up at the time. The company’s servants shouted 
to her to ‘‘look out,” and she, becoming confused from the danger 
of her situation, ran on to an unused line, fell down, and broke 
several ribs, and injured her head, face, and shoulders. Verdict 
for the plaintiff—Damages, £200 

A LOCOMOTIVE engine, designed to run on the Mount Washing- 
ton Railway, is nearly completed at Franklin, N. H. The boilers 
are upright, aud contain 330 tubes, with 500 square feet of heating 
surface. The cylinders are ten inches in diameter, with sixteen 
inches stroke. This er.gine, in ascending the mountain, is coupled 
to the rear end of the train, and pushes the cars up the declivity. 
The best materials have been used in its construction, and power- 
ful brakes and other safeguards provided for protection against 
accidents. It has been four months building, and weighs about 
seven tons. 

Tue works on the Arequipa Railway in Peru are proceeding 
favourably, notwithstanding the unsettled political condition of 
the country and the ravages of yellow fever on many parts of the 
coast. About 1200 labourers were employed in the middle of 
last month, and hundreds of Chilian labourers were leaving Chili 
to be employed under Mr. Henry Meiggs, the contractor, with 
whom they had before worked in their own country. The former 
chief engineer of the railway, M. de Mahieu, had been again 
called to his post, and was proceeding with vigour. 

Mr. Cave stated the other night in the House, that no infor- 
mation of recent fires arising from the emission of ~* from 
railway engines had been received by the Board of Trade; but 
such fires did occur, especially in agricultural districts, during this 
dry weather. If negligence could be proved, railway companies 
were liable todamages. Wire caps to the funnels had been tried, 
but had not proved aiooesty peeves 5 but in the Railway 
Regulation Bill now before the House there was a clause to compel 
railway companies to employ engines which consume their own 
smoke, and this would probably prevents parks, which, like smoke, 
were imperfectly-consumed fuel. We are not quite sosure on this 
point as Mr. Cave. 

Tue East Indian Railway has hitherto been under the direction 
of three Chief Engineers—one for the Bengal Division, a second 
for the North-West Provinces, and a third for the Jubbulpore 
Extension, It has now been determined to unite the three 
divisions under a single superintendence. Mr. S. Power, the chief 
engineer of the Bengal division, has long wished to retire; Mr. 
Le Mesurier, chief engineer of the Jubbulpore Extension, whose 
services have hitherto been only temporarily lent to Government for 
service in the Punjab, is now definitely released from that employ- 
ment; and the board of directors have appointed Mr. George 
Sibley to be chief engineer of the whole line, including the 
Jubbulpore extension, and also member of the board of agency. 

THE report of the London and Brighton Railway for the half- 

year ending the 30th of June has been issued. It reminds the 
shareholders that when the directors took office a year ago, the 
liabilities of the company amounted to £2,323,177, in addition to 
£876,870 for branch lines. Authority has been obtained to 
abandon the lines, and the remaining liabilities are reduced to 
£293,611 admitted, and £1,845,000 contingent. In the half-year 
ended the 30th of June, the receipts were £575,000, or nearly 
£41,000 over those of the corresponding period of last year. At 
the same time, the expenses have diminished by £101,301, so that 
the increase of net profits in the six months amounts to £142,000. 
As the gross revenue of the second half-year always exceeds that of 
the first by about £150,000, while the expenses are not above 
30,000 or £40,000 in excess, it is, the directors say, morally certain 
that there will be enough net income at the end of the year to pay 
the full year’s interest on the entire preference stocks of the 
company, with a small surplus. 

THE first announcement of the result of the half year’s working 
of our railways is decidedly not encouraging. The Manchester and 
Sheffield has not earned sufficient to pay any dividend on the ordi- 
nary stock. All the preferences are covered, there is a small 
balance to carry forward to the next half year. In the correspond- 
ing half of last year the dividend declared was at the rate of 
1 per cent., and a balance was carried forward of £2997. But in 
aid of this dividend a balance of £10,479 was brought into the 
account from the previous half year. No such balance was 
available for the present half year, and as the traffic receipts showed 
a decrease of something like £20,000 for the half year, there could, 
of course, be no balance available for dividend. e traffic on the 
line has, we believe, suffered from exceptional causes, and with 
a satisfactory state of things, a revival of trade, and increased con- 
fidence, the prospects of the line would speedily show more en- 
couraging results. 

ADVICES from Russia state that great activity has prevailed since 
the month of May last along the whole of the projected railway 
between Koursk and Taganrog. The labourers arrive in crowds | 
from the northern provinces, and already exceed 40,000 men. The 
success of the operation, to which fine weather has contributed, 

a8 surpassed the expectation of the contractors. The telegraphic 
line, of which all the materials are on the spot, was expected to be 
completed by the end of June. The station of Kharkof is com- 
menced. The health of the workmen leaves nothing to be desired. 
Nevertheless, several hospitals are being constructed at distances 
of about twenty miles apart. The arrival of the rails is daily ex- 
pected. On the other side, the line from Odessa is advancing 
rapidly towards the Dneiper. I do not speak, be it understood, of 
the one from Balta to Kief, which has been let to a foreign con- 
tractor, and which goes on but slowly, but of that from Balta to 
Krementchoug, bei ted by Russian engineers, The first 
train bringing materials for the last section of the line arrived a 
few days ago at Elizabethgrad from Olviopol, amidst the shouts of 
the inhabitants. 

THE restrictions of the limited mail have long been felt as a 
grievance in the west of Scotland, especially since the running of 
trains in connection with that mail. We are glad to learn, says the 
London Scotsman, that this grievance has been at last removed. 
At present passengers from London to Scotland must book to 
Carstairs, and the accommodation for passengers by this train is 
truly “limited.” The Postmater-General, however, has just sanc- 
tioned the (pom that an additional carriage should be placed on 
the limited mail train, and that passengers should be allowed to 
book to the following stations on the Glasgow and South-Western 
Railway :—Dunfries, Kircudbright, Castle-Douglas, Annan, San- 
quhar, Kilmarnock, and Ayr. The subject was brought before the 
town council of Dumfries, at their last meeting by Provost 
Harkness, and a memorial to the Postmaster-General was agreed 
to, Major Walker, M.P., who, along with Mr. Ewart, M.P., has 
taken a great amount of trouble in this matter, organised a 





MISCELLANZ#A. 


A CORRESPONDENT of the Belfast News-letter reports the dis- 
covery of an oil spring at Clones, county of Monaghan. 

THE new wharf at Sandosé de Guatemala was, according to last 
advices, to be opened on the Ist inst., with a splendid inauguration. 

TuE dry dock at Martinique was opened last month. This isa 
stone dock, and intended chiefly for the French navy, steamers, 
and traders. 

THE boiler of the engine attached to the 11,30 train from Lime- 
rick to Cork direct burst within two miles of Croom, on the 2ist 
inst., and is reported to have killed the driver and two others. 

THE iron gun carriage intended to fire over ts on the pro- 
tected Barbette system will, as soon as the inventor, Capt. Mon- 
crieff, is able to be present, be put to @ severe test at Shoebury- 
ness; it has undergone a trial at Woolwich with apparent 
success, 

A CANAL company has been formed to build 9 steam tug, and 
apply it to a new plan for towing on the ErieCanal. It is claimed 
that this method will reduce the cost of transportation and time 
occupied between New York and Buffalo one-half. 

Iy 1853 British books were exported to theextent of 32,781 cwt.; 
in 1860 the total had risen to 35,128 cwt.; and in subsequent years 
they were as follows :—i861, 30,863 cwt.; 1862, 27,726 cwt.; 1863, 
32.802 cewt.; 1864, 34,087 ewt.; 1865, 39,528 cwt.; 1866, 48,58: 
cwt.; and 1867, 49,906 cwt. 

Tue Epoque says that the Council of State met on Wednesday 
to deliberate upon a convention between the Ministry of the Interior 


and the Company of the Submarine Telegraph between France and | 
England for modifying the present tariffs of English telegraph | 
French wires. 


messages sent over 

A conTract has been entered into by the Government of 
Salvador in Central America with Don Pedro Dardano and Don 
Miguel Trigueros for the construction of an iron pier or wharf at 
the port of La Union. The privilege is granted for twenty years, 
aud the works are to be completed in three years. 


Tue French Government has just informed the Chambers of , 


Commerce in the chief maritime towns that large sales of timber 


in the Crown forests of Corsica will take place this year. The | 


circular by which this information is communicated is accompanied 


by details of the wood, and of the number of cubic feet for which | 


tenders will be received. 


Messes. Buswzrt and Co., the well known revolving shutteT 
manufacturers, have received a threatening letter from “‘ the Genera’ 
Secret Committee,” to the following effect :—‘* We have to inform 
you that a resolution has been passed condemning the system of 
piecework, as most obmoxious to trades’ uniogs, and after the 
ensuing month should you attempt to deviate from the tenour of 
this intimation you must bear the consequences.” We understand 
several other firms have been similarly warned. 

THE mereantile navy of the three Hanse Towns consists of 795 
ships of 204,589 tons burden; the Grand Duchy of Mecklenburg- 
Schwerin, 447 ships with 62 452 tons; the Grand Duchy of Olden- 
burg, 190 ships with 26,863 tons. The fleet of these five States 
comprise in all 1432 ships with 287,904 tons. The complete mer- 
cantile navy of Prussia alone numbers 5413 ships, with 321,987 
tons. The united mereantile fleet of the North German Confe- 
deration consists of 5845 ships with 609,891 tons. 

A PROSPECTUS has been issued of the Jamaica Dock Company, 
with a capital of £130,000 inshares of £10. At present the nearest 
dock accommodation is stated to be a floating dock at Havannah, 
about 900 miles distant, which, although far out of the general 
route of the West India trade, is so eagerly sought as to be 
commonly engaged for eight or ten ships in advance, and the pro- 

sal at Jamaica is to construct a dock upon Edwin Clarke's 

ydraulic lift system, which has long been in successful operation 
onthe Thames. 

Ayn exhibition of machines, apparatus, animals for breeding, 
agricultural produce, dried meats and vegetables, timber, textile 


fibres, liquors of ali kinds, and models for farm and rustic build- | 


ings, is announced to open at Santiago, the capital of the republic 
of Chili, on the 15th of September in the present year, and all the 
world is invited to contribute. There are to be five classes of 
medals, one grand medal of honour, and others of gold silver and 
bronze. Applications are to be made, before the 10th of August, 
to MM. Germain and Hermanos, commissioners, Paris and Havre, 
or to the Chilian consuls, 

A very destructive fire, occasioned, according to Captain Shaw’s 
report, by the heat of the sun, has occurred at Tottenham. It 
took place in the premises of Messrs. Warne and Co., india-rubber 
manufacturers. The rays of the sun fell upon the roof of a build- 
ing 125ft. long and 60ft. wide, filled with goods valued at a con- 
siderable sum, and some ofj the articles taking fire the flames 
spread so rapidly that in less than a quarter of an hour the build- 
ing, which was composed principally of timber, was enveloped in 
them. The fire was not \extinguished until the building and its 
contents were destroyed. 


On Wednesday Mr. Hurt, of Alderweslee, near Derby, sent a 


NOTES AND MEMORANDA. 

Tue highest mine in the world is a silver mine, and is that of 
Potosi in the Andes of Peru. It is situated 11,375ft. above the 
surface of the ocean. The deepest mine in the world is a salt 
mine. It isthe so-called new salz werk in Westphalia, and is 
2050ft. below the surface of the ocean. 

AN aniline ware, of recent Parisian production, is the 
following :—Ip @ litre of ol, twelve grammes of aniline blue, 
three grammes of e, and eight grammes of naphthaline 
yellow, are ved, whole is dissolved by agitation in less 
than twelve hours, application renders an object ebony 
black ; the varnish ean be filtered, and will never deposit after- 
wards, 

Ir has been found by experiments that a stream of Sestelcliy 
derived from a po’ electro-magnetic machine, driven throug: 
a solution of brown 8 , will bleach i 
thus made to perform the function of charcoal. It 
one of Wilde's electro magnetic machines, driven by a } 
ever ne, has been set up for this object in a sugar refinery in 


A cunjous and at the same time interesting fact has recently 
tend by the scienti ide of potassium, 
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su of iron to a very fine powder and linseed oil. 
GOLD pros g in Siberia is carried on after a somewhat sin- 

gular plan. mipes are an object of much attention on the 

part of the ian Government, and while i is free for any 


one to search for gold in any part of the territory, the 
cessful di rer is obliged to reportto the nearest Government 
official, who apportions him a space of about four square miles, on 
condition that all the precious metal he obtains is to be carried to 
a government depot, where it is coined into money, the proceeds, 
| less 15 per cent. for expenses, being then paid to the discoverer. 
Mr. F. Carge has made pencils of artificial coal, the illuminatin, 
| power of which, by the aid of electricity, has been found muc 
superior to that obtained from the coal supplied by the gasworks. 
| To make this substitute he takes various kinds of seacoal and char- 
cowl reduced to impalpable powder and then washed in acids ; 
| they are next ground with fine oils mixed with resins; and, lastly, 
| subjected to a powerful pressure, strongly agglomerating them into 





1 | prisms or cylinders, which are subsequently calcined in close ves- 


| sels at a white heat. By addition of iron or antimuny the electric 
| are may be considerably enlarged. 
Ry 0 the year i, oe were purines’ from the prince in 
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white tin, valued at £885,368; 3192 tons of zinc valued at £69,916; 
636,188 tons of silver from lead, valued at £174,951, and other 
metals valued at £94,000, so that the total value of coalsand metals 
taken from British mines in the year above referred to was 
£40,345,945, including 743 oz. of gold, valued at £2656. 

AT a recent my dy the French Academy of Sciences a paper 
was received from M. A. W. Hofmann on persulphuret of hydro- 
gen, which, he maintains, does not consist of one equivalent of hy- 
drogen and two of sulphur, but of two of the former and three of 
the latter. This he proves by an analysis, the only interesting 
feature of which is that he obtains a crystallised body completely 
insoluble in water, ether, alcohol, or any other known solvent 
capsble of re-depositing it in crystals. This singular compound he 
obtains by mixing a saturated solution of strychnine with another 
of hydrosulphate of ammonia containing an excess of sulphur. 

JuDGING from the minimum quantities of food upon which an 
ordinary individual is capable of existing without suffering in 
health, it would seem that about 4100 grains of carbon and 190 
grains of nitragen are required in bis daily diet. These propor- 
tions have been determined froma large number of observations, 
as by those of Dr. Lyon Playfair, in his inquiries into the dietaries 
of hospitals, prisons, and workhouses, pm by those of Dr. Edward 
Smith, in his examination of the amounts of food upon which the 
Lancashire operatives were of living during the cotton 
aaune, and also by his inquiries into the dietaries of indoor 

urers. 


Mar. KodL, in his “‘ History of the Gulf Stream,” states that the 
first mention was made of this current by the Swedish naturalist 
Peter Kaim, in his “‘ Travels,” published in 1748. Therein he de- 
scribes that remains of Mexican plants were drifted to the Faroe 
Islands, and even to Iceland. The first who took advantage of the 
Gulf Stream was Alminos, the pilot, who, in 1519, carried the des- 

tehes of Fernando Cortez to Spain. Frankland, on his i 

ostmaster-General, drew amap of the Gulf Stream from the data 

| afforded him by the whalers, and communicated it to the British 
| authorities, who, however, were of opinion that there was 
nothing to learn from such “‘ vulgar people.” 


For some years past paper “‘ stock” has been very dear. 


> gt : : 5 + Rags 
man with two horses and a cart to Whitstandwell Bridge Station. olivsnesd in pried as cotten went up. Weed Sires sed straw 


He incautiously left the horses for a few minutes, and they strayed 





on the railway. At this time the 10.40 express train from Man- | have been tested with a view of keeping down the continually 
| chester was due, and the engine-driver was unable to see the | creasing price of rags, and furnishing a cheaper and equally 
| horses owing to a sharp turnin the line. As soon, however, as he valuable material. Yet these, especially the latter, are not new 
| eaught sight of them, observing that it was no use trying to stop | *ttempts. So long ago as 1756 the Germans used straw, and in 
| the train, he put on extra steam, and smashed right through both | 1776 a book was printed in France the paper of which was made of 
| horses and cart, killing the former and shattering the latter into linden or basswood. In 1800 good white 7 was made in Eng- 


: 33 : :ve | land from straw and wood. It is certain that neither straw nor 
| Nagew ee rll Ginguler to ctate, the expeems did net ressive | wood have yet been found equal to cotton and linen as a material 
| 


A PUBLIC meeting was held:on Friday last, at St. Gabriel’s fer.the pastustiqn of paper. ; 
{ Schools, Glasgow-terrace, Pimlico, under the auspices of the | Mr. W. R. Bret has called the attention of astronomers to a 


| Amalgamated Society of Carpenters and Joiners, to establish a | §Pot now visible on the surface of the moon, and presenting the 


school fortechnical education; Earl Granville in the chair. Among | 84me phenomena as those latterly observed in the crater Linnzus, 


those present were Captain Oldershaw, Mr. Robert Trollope (of | 
the firm of Trollope and Sons, Belgravia Works), Mr. William | 
Smith, and other gentlemen. Letters were read in favour of the 
movement from 1. Grosvenor, M.P., Mr. W. E. Forster, M.P., | 
Mr. J. S. Mill, MoP., Mr. Samuelson, M.P., Mr. Cole (from the | 
Council on Education, Kensington Museum), and others. Several | 


| west longitude, and.five deg 


and the true nature of which might be investigated by means of 
photography. The in question.is situated under two degrees 

sonth latitude, and presents varia- 
tions of appearance which can hardly ‘be explained otherwise than 
by voleamic action, exaatly as in the case of Linnxus. Now, in 
Mr. Birt’s opinion, these changes of shape can only be ex- 








resolutions were passed in favour of the object of the ting, and | 
remarks made by various speak jhowing the necessity for esta- | 
blishing schools of this description. 
Mr. Happon, C.E., has written tothe daily papers concerning | 
h fortheimpro t of Beyrout which srerather ambitious. | 
It is proposed to erect a breakwater in St. George’s Bay, at a cost | 
of £180,000; the tonnage of ships usingtie port is 640,000 annually, | 
so that a charge of one piastre per ton (about 3d.) will produce a 
revenue of £3000 a year. The future revenue will be at least 
£12000, for being the only harbour of refuge on these dangerous 
coasts, it mustbe very largely usetl by passing ships in bad weather. 
To supply water it is proposed to dam up the river Beirut at a 
point about four miles from ‘the city, with a dam about 100ft. high, 
and to conduct the water from thence in pipes to Beyrout, the fall 
being 1230ft., ample pressure to supply the houses even on the top 
of the hill is'thus provided: for. The Government will be willing 
to tax all the inhabitants at the rate of eighteen ,piastres (about 
3s. 6d.) per head per annum, whieh will, on a capital of £100,000, 
produce a never-varying interest of 14 per cent. per annum. The 
supply for hinery, irrigation, and two or three villages, en | 
passant (between the dam and the eity), may be fully reckoned at | 
3 per cent. No less than three rivers meet just above the point | 
where the dam is to be erected, having a water area of at least 120 | 
square miles, thesoil consisting for the most part of impervious | 
lime-stone. Calculating from the rainfall and allowing for evapo- 

















zamerous deputation Ct mambots of ras, ae, ee, 
+» Who upon the Postmaster-Gen with successf 
result already stated. =, ; 


ration, &c,, at least twenty gallons per day per ,head can be sup- 
ied to the town, leaving a residue of 30 per cent. for irrigation. 
ilway and other improvements are also talked of, 


Pp l by 81 tha ‘two craters are provided with a 
sort of lid, aineh, from time to time, conceals the orifices, 

Tx metal,iron ‘has|been known from the most remote period. 
The — ids were fastened together by means of iron 
bars. In jan war it was eagerly sought after, because the 
Egyptians, icians, and ws were well acquainted with 
its use, Pliny givesa; tion in his 7th and 24th volumes, 
where he tells us of 4 ene possessing inexhaustible 
resources of iron. In: B.C., iron was brought from 
the Black Sea into Greed, the jans, the Carthagenians, and 
then the Romans brought iron from Spain after the time of 
Al der of Macedon; in fact, the jans were the first who 
used it.as coin and for weapons of war. Low furnaces for the re- 
duction of iron were used in the seventeenth century in Styri 
where likewise immense deposits of iron have been discovered an 
worked. 

‘ne following from the Chemical News, showing an increase in 
the quantity of carbonic acid met with in the air in narrow streets 
and houses, is suggestive in its ¢haracter. Professor Gunning 
records a series of experiments concerning the quantity of carbonic 
acid gas contained inthe atmosphere of the city of Amsterdam. 
While the average of carbonic acid gas found in a most densely 
populous part of that city was only 4°13 volumes in 10,000 volumes 
of air, it appeared that the airin the thoroughfare called Halsteeg, 
and taken at three metres height abovethe pavement, contained from 
49 to 5:4 volumes of carbonic acidgas in 10,000 volumes of air. The 
width of the thoroughfare alluded to is about the.same as that of 
Birchin-lane, Lombard-street, 
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In the annexed engraving we illustrate a very neat friction | 
clutch, patented by Mr. R. D. Napier, a member of the firm of | 
Napier Brothers, Whetstone-lane, Birkenhead. The construstion of 
the clutch will be readily understood by the aid of the following | 
description. 

The principle involved is simply that of connecting the driving | 
and driven shaft by means of a differential brake. } 

In the drawing X is a friction wheel keyed to the shaft on 
which the barrel Y runs loose. In the flange of the barrel Y the | 
driving pin F is fixed. The friction segments K, K surrounding the 
wheel X are connected by the links I, I to the differental lever E, 
of which the arm F, A is longer than the arm F, B; and, there- 
fore, if the lever is made to revolve on its fulcrum in one direction | 
it will tighten the segments round the wheel, and the reverse 
movement will slack them, and this rocking movement is effected 
by sliding the clutch box Z in opposite directions. 

The clutch box Z does not work on a feather, but is kept in its 
proper relative position to the barrel by the bevelled arm C, 
which is fixed by bolts or rivets to the flange of the barrel, and 
fits into a groove in the end of the arm G, and the opposite arm H 
i ed to admit the other bevelled arm D, which is fixed to the 
segment K. 

If the clutch box, Figs. 1 and 2, is made to slide along the 
shaft to the right, the bevel of the arm C, acting on the arm G, 
will cause it to rotate to the right relatively to the barrel, and 
the opposite arm H, acting on the bevelled arm D, will cause the 
segment K to move in the same direction at double the rate of the 
arm G, and by this means will make the differential lever turn to 
the right, and tighten the segments round the wheel; and if the 
arms F, A and F, B are properly proportioned, the friction will 
about balance the strain, whatever amount it may be. It is 
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preferred in most cases to have the differentialism such that the 
clutch requires a little’pressure to keep it in gear. 

This clutch, although but a short time introduced to the public, 
has proved itself eminently serviceable in actual work. e have 
before us a testimonial from a Glasgow engineer who has employed 
it with great success in a steam pile-driving engine, to which it was 
fitted with the view of dispensing with the nippers generally used for 
lifting the monkey. The chain barrel is loose on the axle and the 
friction wheel is keyed on the same axle, as in the drawing which 
illustrates the arrangement. When the monkey is high gh 


THE ARTS AND MANUFACTURES OF SAVAGES, 


Tue last course of lectures at the Royal Institution, before 
the close of the session, was delivered by Sir John Lubbock, 


Bart, F.R.S., on “Savages.” The scientific world, which has 
no power in our Legislature, has made several attempts to get Sir 
John Lubbock into Parliament, as a creditable representative of 
science and intelligence, and most of the leading philosophers of 
the day have been doing their best to get him returned by the 
University of London. Sir John Lubbock also has issued an 
address to the electors of West Kent, so by the one constituency 
or the other a large section of the learned societies hopes to see a 
recognised representative of science aiding in the manufacture of 
our laws. Under these circumstances, some portions of his 
lectures relating to the “ Arts and Manufactures of Savages” are 
here given, and will doubtless be read with interest. Unfortu. 
nately Sir John Lubbock has given more attention to ethnology, 
entomology, and anthropology than to the experimental sciences, 
hence we are rarely able to call attention to his worke in these 
pages. 

In the first lecture the speaker called attention to the habits 
and customs of savages. Whilst speaking of the modes of torture 
adopted in many tribes to test the powers of endurance of 
their own warriors, Sir John Lubbock said that cutting and 
piercing wounds are not always so painful as they look. In 
proof of this he took a common pin, and with the back of a book 
beat it up to its head into his leg about eight inches above the 
knee, then pulled it out and went on with the lecture, saying that 
the operation caused him very little pain or inconvenience. 

In the second lecture he dealt more especially with the facts 
relating to the subject of this article. The lower animals he said 
are entirely deficient in implements, though monkeys sometimes 
take stones to crack nuts, and occasionally use sticks; polar bears 
have been known to throw down a piece of rock on a seal or 
walrus sleeping under a cliff, and a crow will let a shell-fish drop 
from a great height, thus using the earth as ahammer. In none 
of these cases, however, can it be said that an implement is used, 
because the stone or stick is left in its natural condition. This 
is all the more remarkable, because the chimpanzee builds itself 
a kind of hut, birds build nests, and bees show architectural skill. 
Ants, besides constructing elaborate nests and making slaves of 
other ants, keep domestic animals—aphides, for instance—which 
they collect in their nests or protect from the sun by earthen 
sheds, and milk regularly every day. They also keep various 
kinds of beetles, which are tended carefully for reasons which our 
entomologists with all their perseverance have been unable w 
fathom. 

Man, said the lecturer, was in his lowest state probably able to 
advance in the construction of implements faster than other 
animals owing to three causes, namely, mental power, the pos- 
session of a hand, and the length of life which permits the accu- 
mulation of experience. However this may be, it is a fact that 
the lowest savages have a considerable variety of implements and 
weapons. These implements and weapons it is very difficult to 
classify, but perhaps the hammer and the knife may be regarded 
as the pair from which alltherest have sprung, even to the steam 
engine of modern times. 

Two facts strike almost everyone who examines with attention 
any good collection of savage implements. Firstly, how the 
same types are found repeated in different parts of the world, and 
secondly, how gradually the different types pass into one another. 
Weapons, which to our eye appear very similar, would be far 
from presenting the same uniformity of appearance to the savage, 
just as one man prefers one kind of steel pen to another. The 
simplest of the whole series of human implements is the hammer. 
That with which the Botocudo in Brazil breaks the hard, thick- 
walled fruits of his primeval forest, is often nothing but a stone. 
Stones bearing marks of such use are to be found in all collections 
4 ient stone implements. Stones also were the earliest 





the clutch is thrown out of gear, and the monkey, to which the 
chain is shackled, descends and overhauls the chain from the 
barrel. As soon as the blow is given to the pile the clutch is 
thrown into gear and the monkey raised. To give the same force 


| of blow rather more fall is required to compensate for friction of 


the chain and barrel. But the saving of time realised by dis- 
pensing with the nippers is found to make the use of the clutch 
advisable. The fall is not made greater, but a larger number of 
blows are given in a specified time. By the use of the clutch two 
men can be saved on each pile driver. In the case of the Glasgow 
pile driver the friction wheel is 9in. diameter and 4in. wide. e 
attendant uses but one hand to work the clutch, which at the time 
it is thrown into gear must be making 600 revolutions per minute, 
indeed the monkey can be stopped half way down without shock. 

A clutch, a modification of that illustrated, has been at work for 
three years in a steam dredger belonging to the Sydney Govern- 
ment. It transmits all the power required to raise about 1500 tons 
of sand per day from a depth of 24ft. of water. The clutch has 
required neither repair nor adjustment since it was started. 

It may be safely stated that Mr. Napier’s invention has passed 
beyond the region of theory into that of fact. It is no longer a 
design on paper, but a clever reality worth the notice of engineers. 








MARVIN AND CO’S SAFE. 





MaRvIN AND Co., of New York, have just contrived a safe which 
they allege to be perfectly burglar-proof. It is shown in the 
accompanying engraving. The material of the safe is the well- 
known chrome iron, which is so hard, when melted and cast, that 
no tool can penetrate it, In form the safe is a globe, hollow, 


and resembling a spherical shell, the door which fits air-tight, is 
und to place. The door being built of wrought iron and the 
st hardened steel, cannot be chipped or drilled. The lock spindle 
is also made of hardened steel al of tapering form so t it 
cannot be driven in. 
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missiles of savages, and were thrown at first by hand ; there are 
however, a few records by travellers respecting savages said to be 
very skilful in throwing stones with their feet. Slings of two 
kinds are in use among savage tribes—one being the string sling, 
and the other a stick with a cleft in the top in which the stone is 
placed. Professor Nillson has suggested that the sling used by 
David in his combat with Goliath was probably of the latter kind, 
because the giant said—“‘ Am I a dog, that thou comest to me 
with staves ?” 

The passage from the simple stone hammer to the club is 
easy, as the club is, after all, only an elongated hammer. 
Branches of trees, however, naturally take this shape, and were 
probably used before stone clubs, which are very rare weapons, 
though they are sometimes used. All savage races have some 
clubs, which are merely pieces of wood thicker at one end than 
the other; but, besides these, there are generally many of more 
artificial forms, and which are more or less elaborately carved. 

Besides these round or square clubs, the South Sea Islanders 
have many that are flattened. Such are the patoo-patoos of the 
New Zealanders, which are formed of stone or bone, with a 
small hole near the handle, through which a short loop of cord is 
fastened round the wrist. Very similar weapons were used by 
the Peruvians. The long, flattened, wooden clubs serve the 
triple purpose of paddles, clubs, and swords, which latter, there- 
fore, seem to be the development, not of the knife, as might be 
expected, but rather of the hammer. Clubs which terminate in 
a knob are often thrown, in addition to being used in hand-to- 
hand encounters. 
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The boomerang may also be regarded as a modification of the 
club. It is remarkable, not only for its form and properties, but 
a‘so because it seems to be peculiar to Australia. This was the 
opinion of Dr. Klemn, the greatest authority on such a sub- 
ject. It has, indeed, been stated that the natives of the Upper 
Nile use iron boomerangs, and they do, no doubt, throw a flat 
iron club or scimitar; but the special characteristic of the 
boomerang is that of returning to the point from whence it is 
thrown, and this property, we are expressly told by Sir Samuel 
Baker, the socalled African boomerangs do not . The 
natives of Guzerat also possess a form of club, which Co.onel 
Lane Fox calls a “boomerang,” but in this case also it seems 
probable that it does not return. 

Eyre thus describes the mode of throwing the boomerang:— 
“Those whose angles are slightly obtuse are usually thrown 
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th d, and go circling through 
i r) against the wind, and go hroug 
jp oe og LY a rd height we A as 
ibing nearly a bola, and descen: again e o' 
yap ar tag -* oma them ; those which have the largest 
obtuse angle are thrown generally against the ground, from 
which they bound up to a great height, and with much force. 
With both the natives are able to hit distant objects with 
accuracy, either in hunting or in war; in the latter case this 
weapon is particularly dangerous, as it is almost impossible, even 
when it is seen in the air, to tell which way it will go or where 
descend. I once nearly had my arm broken by a wangno whilst 
standing within a yard of the native who threw it, and looking 
urposely for it.” : 

oThe or then took a little piece of cardboard cut in the 
shape of a boomerang, as shown in Fig. 1; he laid it on the edge 
of the table, with one angle projecting. It was then sent flying 
in a horizontal direction across the room by means of a swift 
blow from a lead pencil at A, and in each case it returned with 
more or less accuracy in the direction of the point whence it 
started. In the cut the exact shape of the boomerang is shown, 
and how it is laid on the table. ; 

The shield is probably a modification of the club. The shields 
of the Australians are narrow, and intended rather 
missiles than to arrrest them, being only two or two and a-half 
feet long, and at most eighteen inches broad. The shields of 
the Caffres are very large. Shields among savages are usually 
made of skin or hide, and rarely of wood. 
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A few very low races of savages are entirely without cutting 
instruments, though such instances are most rare, The sharp 
edge of a piece of bamboo or cane forms a very good knife for 
some purposes, and bone knives are useful even in civilised com- 
munities. But the flint-flake is the habitual knife of savage life, 
and flint has taken a much more important part in the develop- 
ment of human civilisation than we should have been disposed 
to admit a few years ago. The natural edges of some few flints 
may have given the first idea of a knife-edge, and even in the 
use of flint as hammers, sharp splinters would be occasionally 
knocked off. Typical flint-flakes such as these, however, are not 
found in nature, nor must it be supposed they are easy to make, 
a peculiar “knack” being necessary, as anybody may prove by 
experiment. Among savages, flint-flakes are very universally 
met with. They are more abundant, of course, where flint 
naturally occurs, but they seem to have 1 from hand to 
hand and from one tribe to another, until they travelled far from 
their place of manufacture. Some localities are known at which 
flint-flakes were evidently made in considerable numbers, All 
flakes having two sharp edges are at once fit for use and 
serve as knives, spear-heads, arrow-heads, and a variety of other 
purposes. They have been wrought into fish-hooks, and in the 
Paris Exhibition was a Circassian thrashing machine, consisting 
of a broad board studded with flint-flakes. A man stands on 
this board, which is then drawn over the corn by oxen. Flakes 
are often held simply in the hand, but as this is inconvenient, one 
or more of them is often mounted in a piece of wood and then 
does well for cutting purposes. Fig. 2 shows a beautifull 
curved axe of state, about as useful as a Lord Mayor's 
mace. 

The axe, however, is the principal cutting instrument of 
savages, and the simpler forms of it have been nearly identical 
all over the world. No axes like those now employed by the 
Indians of North and South America have been used in Western 
Europe for many centuries, but in ancient times they were 
common here. It is so long since such axes were used in Europe 
that even in the time of the Romans, as now, when found by 
the ignorant peasantry, they were regarded as thunderbolts. The 
Danish axes were very well made. Now the question arises— 
“How were the axes of savages used!” No doubt they were 
much inferior to metal. Captain Cook tells us expressly that it 
was n to sharpen the South Sea axes “ almost every 
minute, for which purpose a stone and a cocoanut shell full of 
water are always at hand.” Moreover, even with the best of 
them it took several days’ labour to cut down a single tree, con- 
sequently we may be confident that no people who were 
acquainted with: metal would have gone to the immense labour 
mecessary to make a stone axe and to keep it in working order. 
They are very liable to break in use, and then have to be thrown 
away orre-ground. Still with stone axes the South Sea islanders 
were able to cut down large trees and build canoes, some of 
which were ninety feet long. The handles of ancient axes, 
having been made of wood, have generally perished long ago, 
= not — Many of the axes of metal now made and 

8a ve unmistakably retai id 
none vages y retained the old type of the 
axes which were intended for every day work generall 
had plain serviceable handles, but we also find Me ron of one. 
mony, which were evidently not intended for use. Fig. 2 shows 
an axe of ceremony, carried probably in “ Lord Mayor's Shows” 
of savage races. It is a very fine specimen of carving, consider- 











ing the few advantages for turning out such work possessed by 


savages, 

The simplest form of spear is a mere stick of wood pointed at 
one or both ends, and sometimes hardened by being heated in 
the fire. The spears of the Australians are from eight to four- 
teen feet long. Some are merely pointed rods of hard wood, 
tipped with the sting of the sting-ray, and barbed with other 
smuller stings. Some have barbs of bone, others have barbs of 
wood, whilst others have a slit on one or both sides, in which is a 
row of pieces of shell or sharp stone. These spears are thrown 
with great force and skill. The lecturer having minutely described 
and exhibited the one-pointed spears of different savage tribes, 
said that the South Sea Islanders occasionally poison their spears 
by thrusting them into a corpse, and leaving them while the flesh 
decays. Some spears, like the bird-spears of the Esquimaux, 
have more than one point, and this particular spear has two or 
three points at the end, and two or three in the middle, so that if 
one misses another may hit. One of these spears is shown in 
Fig. 8. 

For attacking aquatic animals various races had spears with 
a movable point. For turtle the Australians use a thick spear 
seven or eight feet long, with a movable end-piece a foot in length, 


to ward off | well barbed, and attached to a string about twenty feet long. 


The other end of this string is fastened to the staff of the spear. 
When the turtle is struck, the end piece comes away from the 





shaft, which acts as a float, impedes the movements of the turtle, 
and betrays his whereabouts. The natives of the north-west 


coast of America use somewhat similar spears, and the Andaman ; a Chippewa 


Islanders have harpoon darts with movable heads, of very compli- 
cated construction. 

The spear is generally and was probably originally thrown 
simply by the hand. Several races, however, now an 
implement for the purpose, which is called a “throwing stick” 
or “spear caster.” Thus ie Australians throw theirheavy spears 
by hand, and can take a good and effectual aim at a distance of 
thirty or forty feet, but with the smaller spears and the spear 
caster they can throw them with facility and precision to dis- 
tances varying from thirty to one hundred yards. This throwing 
stick isa flat piece of hard wood, generally, but not always, 
broader in the middle, with a piece of bone or tooth at one end 


as a catch for the end of the spear, and a lump of gum at the | 


other to prevent the hand from slipping. The spear caster seems 
to be unknown in Asia, Africa, and Europe, but is used by the 
Esquimaux, and by one of the Brazilian tribes. 

The arrow follows naturally after the smaller spear or javelin 
—indeed, the only way in which it can be distinguished satis- 
factorily is by the presence at the hinder end of a notch for the 
spring; for, though generally feathered at the end, many are 
bare. The bow and arrow, though very generally distributed, 
are not universal. The Australians and New Zealanders were 
entirely ignorant of them, nor are they used by the Caffres. 
The neighbouring Bushmen, on the contrary, rely principally on 
their bows and arrows, which, though weak, are formidable, 
because poisoned. The latter make the string of the bow of the 
intestines of animals. The form of the bow varies very much. 
In the south it is said to be generally much longer than in the 
north; among equestrian races it is naturally much shorter than 
among those who go on foot. Generally speaking the bow is 
made of one piece of hard elastic wood, but where wood is scarce, 
as among the Esquimaux, it is sometimes built up of several 
pieces of wood or bone, bound together with sinew. Among 
savages the arrows are very carefully made, because a bad shot 
often involves the loss of one or two days’ labour. Those for 
shooting birds whose plumage is valued usually have blunt 
points. Although the gun is gradually superseding the bow, still 
the latter possesses certain advantages, as it makes no noise, 
therefore does not frighten the game so much, and is lighter to 
carry. There is, moreover, a kind of arrow which is not used 
with a bow, but with a blowpipe, usually from 6ft. to 16ft. long. 
These weapons occur in Sumatra and in the neighbouring 
islands, also in South America, but not in Africa. In Western 
Europe it is represented by the peashooter. 

What a contrast there is between the poverty of the language 
of savages and the variety and excellence of their implements 
and weapons! They made the most of their materials. They 
spared no labour either in their preparation or use, and they 
arrived at a skill which seems almost fabulous. The fact is that 
while they had few ideas and little use for numbers, on the 
excellence of their weapons and their skill in using them they 
depended for their food from day to day—for the very means of 
existence itself. 

The first traces of art with which we are acquainted began at 
avery early period, and have been found in a manner quite 
unexpected. Among the remains of man discovered in the 
French caves, and belonging to the reindeer period—that is to 
say, at atime so early that the reindeer was abundant in the 
south of France, and when possibly—though on this point there 


is much doubt—even the mammoth had not entirely disappeared, 





simple carvings and etchings have been discovered giving 
cunts representations of animals. These works of art 
are sometimes sculptures, if one may so say, and sometimes 
drawings made on bone or horn with the point of a flint. They 
are of peculiar interest, being of far more ancient date than 
even the monuments of Assyria and Egypt. One of these 
drawings, probably the oldest, is that of a mammoth with its 
pendant hairs, and is carefully and accurately copied in Fig. 4. 
There are those who express surprise at the skill shown in this 
drawing, but there is no reason why a savage living unknown 
ago should not draw as well as a child of to-day. 

Sir John Lubbock then proceeded to describe at length the 
skill in carving exhibited by many savage tribes. He also pointed 
out that some savages have no ideas of art, and cannot under- 
stand a picture when it is shown to them. He added that it is some- 
what remarkable that while in the reindeer period we find very 
fair drawings of animals, in the latest part of the stone age, and 
throughout that of bronze, they are almost entirely wanting, and 
the ornamentation is confined to various combinations of straight 
and curved lines, and geometrical patterns. This he believed 
would be eventually found to imply a difference of race between 
the population of western Europe at these different periods. — 

He then proceeded to narrate the progress of the art of pic- 
torial writing among savages, more especially among the Red 
Skins. We select a few examples:— ’ 

Fig. 5 represents the census roll of an Indian band at Mille 
Lac, Minnesota, sent in to the United States agent by Nago Nabe, 





Indian, during the progress of the annuity payments 
in 1849. The Indians generally denote themselves by their 
“totem” or family sign, but in this case, as they had all the same 
totem, he has designated each family by a sign denoting the com- 
mon name of the chief. Thus No. 5 denotes a catfish, and the 
six strokes indicate that the catfishes family consisted of six indi- 
viduals; No. 8 is a beaver; No. 9,a sun; No. 13, an eagle; No. 
14, a snake; No. 22, a buffalo; No. 34, an axe; No, 35, the 


priest, and so on. 

Fig. 5. 
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On one occasion, according to Schoolcraft, a party of explorers, 
with two Indian guides, saw one morning, just as they were about 
to start, a pole stuck up in the direction they were going, and 
holding at the top a piece of bark covered with drawings, which 
were intended for the information of any other Indians who 
might pass that way. This bark letter is represented in Fig. 6. 
No. 1 represents the subaltern officer in command of the party 
of the United States troops. He is drawn with a sword to 
denote his official rank. No. 2 denotes the person who officiated 
in the quality of secretary. He is represented as holding a book, 
the Indians having understood him to be an attorney. No. 3 
denotes the geologist and mineralogist of the party. He is drawn 
witha hammer. Nos. 4 and 5are attachés. No. 6 is the interpreter. 
The group of figures marked 9 represents eight infantry soldiers, 
each of whom, as shown in group No. 10, was armed with a 
musket, No. 15 denotes that they had a separate fire and con- 
stituted a separate mess. Nos. 7 and 8 represent two Chippewa 





guides, the principal of whom, called Chanees, or the Pouncing 
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Hawk, led the way over Cndter summit. These are the only 
human figures depicted on this unique bark letter, who are drawn 
without the distinguishing symbol of a hat. This was the 
characteristic seized on by them and generally employed by the 
tribes to distinguish the red from the white race. Nos. 11 and 
12 represent a prairie hen and a green tortoise, which constituted 
the sum of the preceding day’s chase, and which were eaten at 
the encampment. The inclination of the pole was designed to 
show the course pursued from that particular spot; there were 
three hacks in it below the scroll of bark, to indicate the 
estimated length of this part of the journey, computing from 
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One of the best specimens of Indian pictorial writing is shown 
in Fig. 7, which represents an Indian petition to the President 
of the United States, and is thus described by Schovlcraft :— 
“No. 1 is the totem of the chief, called Oschabawis, who headed 
the party, who is seen to be of the Adjijauk, or Crane clan. 
To the eye of the bird standing for this chief the eyes of all the 
other totemic animals are directed, as denoted by lines, to sym- 
bolise union of views. The heart of each animal is also con- 
nected by lines with the heart of the Crane chief, to denote unity 
of feeling and purpose. If these symbols are successful they 
denote that the whole party both see and feel alike—that they 
are one. No. 2 is a warrior, called Wai-mit-tig-oazh, of the totem 
of the Marten, The name signifies literally “ He of the Wo den 
Vessel,” which is the common designation of a Frenchman, and 
is supposed to have reference to the first pogeeee of a ship 
in the waters of the St. Lawrence. No. 8, O-ge-ma-gee-chig, is 
also a warrior of the Marten . The name means literally 
“Sky Chief.” Wo. 4 ts a third warrior of the Marten 
clan. The name of Muk-o-mis-ud-ains is a species of a small 
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land tortoise. No. 5, O-mush-kose, or the Little Elk, of the Bear 
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totem. No. 6, Penai-see, or the Little Bind, of the totem of the 
Neban-a-baig, or Man Fisher. This clan represents a myth of 
the Chippewas, who believe in the existence of a class of animals 
in the Upper Lakes, called Ne-ban-a-baiy, partaking of the double 
natures of a man and a fish, a notion which, except as to the 
sex, has its analogies in the superstitions of Western Europe, 
respecting a mermaid. No. 7, Na-wa-je-wun, or the “Strong 
Stream,” is a warrior, of the O-was-se-wug, or Catfish totem. 
Beside the union of eye to eye, and heart to heart, above de- 
picted, Osh-ca-ba-wis as represented by his totem of the Crane, 
has a line drawn from his eye forward, to denote the course of 
his journey, and another line drawn backwards to the series of 
small rice lakes, No. 8, the grant of which constitutes the object 
of the journey, The long parallel lines, No. 10, represent Lake 
Superior, and the small parallel lines, No. 9, a path leading from 
some central point on its southern shores to the villages and in- 
terior lakes, No. 8, at which place the Indians propose, if this 
plan be sanctioned, to commence cultivation and the arts of 
civilised life. The entire object is thus symbolised in a manner 
which is very clear to the tribes. 

We have here only given a condensed summary of two out of 
the six lectures delivered by Sir John Lubbock; the whole 
will shortly be published by him, and the above sample proves 
that the contents will be interesting. 





LAMBETH AND CHELSEA WATERWORKS AND 
LONDON WATER SUPPLY. 


On Saturday last the members of the Society of Civil and Me- 
chanical Engineers erg a visit to these works. The party, which 
was less numerous than it would have been but for the counter at- 
tractionson Wimbledon Common, was under the direction of Mr. 
Haughton, president of the Society. 

A few introductory particulars respecting the water supply of 
the metropolis may not be inappropriate to a brief account of the 
visit. 

The present water supply of London is regulated by an Act 
passed in 1852, which prohibited the companies from taking, after 
1855, their supplies from the Thames below Teddington-lock, the 
tidal limit, or from any of the affluents of the Thames below 
points reached by the tide. The Act also requires that storage or 
service re-ervoirs within five miles of St. Paul’s must be covered un- 
less the water delivered from them is filtered after leaving the 
reservoir. All supplies for domestic use are required to be filtered, 
and must be conveyed for distribution through pipes or by covered 
aqueducts. The boiler furnaces of pumping engines, it is enacted, 
must consume their own smoke. 

In early times London took its water supply from springs chiefly 
in Clerkenwell, and from the tributaries of the Thames, Wall- 
brook, Holborn-brook, and ‘‘the river Flete,” navigable in the 
time of Edward I. by barges conveying corn, wine, &c., to Holborn 
Reides, and available for driving the mills of the Templars, near 
Castle Baynard. In1581 Peter Morris, a Dutchman, contrived and 
ex cted a wheel at London Bridge which was worked by the tide, 
and lifted water from the river for the supply of the citizens. 
Early in the seventeenth century Sir Hugh Myddelton, citizen 
and goldsmith, executed the New River aqueduct from the Ware 
and Amwell springs, in Hertfordshire. In 1613 the New River 





flowed into the reservoir at Clerkenwell; the London Bridge 
Wheel Works passed into the hands of the New River Company, 
and, after serving their turn for 240 years, were al lished 
by Act of Parliament in 1822. The metropolis is now supplied 
by eight water companies, of which the New River Company, 
the most ancient, continues to be the most important. 
The sources of water supply are the Hertfordshire springs 
of the New River Company, the river the source 
of supply of the East London eng ay A the river Thames, 
which is tapped at or near Hampton by the Grand Junction, the 
Southwark and Vauxhall, and the West Middlesex Companies, 
and by the Lambeth Lr my! at Thames Ditton, and the Chelsea 
Company at Seething Wells, closely adjoining the Lambeth Works. 
In addition to these the Kent Water Snaey at Deptford 
draws from four artesian wells, from which Deptford, Greenwich, 
Woolwich, and the South-Eastern district is supplied. There are 
also numerous artesian wells in London, but almost all private 
Property being connected, chiefly, with the large breweries, 
T 





ere is more than one cogent reason why London should look 


to other sources for its water supply than the rivers Thames and 
Lea, or to wells of any kind. The population of London increases 
rapidly and continuously, and simultaneously with its increase 
that of the districts watered by the rivers named. The increase 
in the 7 gee on or near these rivers, is accompanied by two 


inevitable results; (1), an enlarged demand for water; and, (2), 
until the great sewage question is satisfactorily settled, to make 
the water tendered less fit for domestic purposes. We have 


accordingly a variety of schemes proposed by our most able water 
engineers to meet the existing and prospective want. Messrs. 
Hemans and Hassard propose to bring 250,000,000 gallons of water 
daily from the lakes of Cumberland, a distance of 240 miles, the 
estimated cost of the project being about £12,000,000 sterling. Mr. 
Bateman proposes to bring a supply from the mountains of North 
Wales, byan aqueduct 140 miles long, at a cost of about £9,000,000 
sterling. Mr. H. Fulton would supplement the metropolitan 
water supply by drawing from the river Severn above Tewkesbury, 
his works to cost about £3,000,000; or, with a lange additional 
supply from the river Wye, a little over £5,000,000 sterling. 
Mr. Gower suggests an increase by artesian wells from the chalk 
and greensand springs and stores of water. Mr. Baily Denton wisely 
urges the propriety of storing rain water for provision t times 
of drought. Mr. Denton does not set up as a prophet, but itis due 
to him to recall the fact that he stated, long before these con- 
tinuous months of dog days and tropical heat came upon us, the 
extreme probability of 1868 proving a voy dry year. His prophecy, 
as some might consider it, was simply the inference drawn from 
an important fact by a thoughtful observer, namely, that the mean 
rainfall of the Thames basin during the last winter was Itin. less 
than the average. This fact implies a deficiency of about tons 
or 28,278 gallons per acre—a vast quantity, truly, yet, ee 
by the 3000 acre in the Thames basin, less than a day's supp of 
water to the metropolis. Apropvs of the effect of droughts upon 
river water it is satisfactory to know from Professor ’s 
report that the river water is purer in dry than in py seasons, 
even Goring drought of a very hot summer, such as the present. 

The Lam and Chelsea Water Companies are and 
distinct corporations, but have one engineer, Mr. J. Simpson, of 
Great George-street, and twin sets of works immediately adjoining 
each other, the lowest of them about three miles above Tedding- 
ton Lock, half that distance above Kingston, and about fourteen 
miles from Westminster Bridge by road, but much more by the 
river, From Kingston to Surbiton and Thames Ditton the Guild- 
ford-road runs nearly parallel with the Thames, leaving a belt of 
land between the river and the road wide enough for the reservoirs 
and filtering beds of the two companies, but not sufficient for the 





pumping engines, boiler-houses, and workshops of the companies, 
ich are ted on a spacious plot of land on the opposite side 
of the highway. 
The and filtering beds of the works of both companies 


are separated from the river by a strong wall of brickwork, with a 

heart and stone bands and coping. The wall s 2ft. 6in. at 
the top, and has a batter of 1 in 6 on the river side; on the 
inner side it is strengthened by buttresses placed 14ft. between 
centres. The two subsiding reservoirs are 272ft. long by 226ft. 
wide. They usually contain from 6ft. to 7ft. of water. Theslopes 
of the sides and ends are lft. in 1, and are lined with 3ft. of con- 
crete faced with bricks laid dry. The excavations for the reser- 
voirs were for a considerable depth from the surface—as may be 
seen from the new filtering beds now in course of construction—of 
gravel and loose material, the blue clay being reached at a depth 
of from 12ft. to 14ft. The process by which the water is admitted 
from the Thames is analy by grated openings, the intake regu- 
lated by sluices. With the sluices open the water in 
the reservoirs stands at the same level as the water in 
the passing river. The two filtering beds have a surface 
level about 6ft. lower than the subsiding reservoirs from 
which the water is passed to them in pipes, and in part through 
a bed of shingle. At the Chelsea Works, at Seething Wells, there 





are now in two ling reservoirs and two filtering 
each filter pond having a capacity of about ten million gallons, an 
an area of about an acre. Two additional filter beds of equal 


capacity are in course of construction. At the Lambeth Works, 
higher up the river, three new reservoirs are being added, and the 
filtering are being enlarged to double their present area. The 
filtering layers are about 9ft. thick in all, and consist of about 6ft. 
of = lft. of clean shells, ift. of fine gravel, and another of 
coarse gravel. The subsiding reservoirs are cleared of the accu- 
mulated sediment about every three months. The filter beds 
are made up about every twelve months; but at intervals of 
six or eizht days, according to the state of the weather and water, 
they are emptied and a scraping of sand taken from the top, 
which, of course, contains the largest proportion of arrested im- 
purity. The sand for filtration is obtained from the Thames, and 
when thoroughly washed is a fine sample of pure silica, without 
the slightest admixture of earthy or vegetable matter. The wash- 
ing operation is performed in a revolving cylinder fixed on an in- 
clined axis. The cylinder is covered with wire meshes, and is open 
at the lowerend. Jets of water, operating under pressure, play 
upon the sand from the perforated axis and from the outer side. 
The shingle passes out at the lower end of the cylinder, and the 
washed sand and water fall through the meshes and pass down 
one of two inclined channels, where the sand is met by a powerful 
stream of water, driven into it from a hose, and the cleansing is 
completed—the sand remains, and the dirty water flows away. 
The two channels from the washing machine are used al- 
ternately for convenience in removing the sand. Thousands 
of loads of sand, clean and waiting cleaning, are con- 
stantly in stock. The sand is lifted from the filtering beds, and 
lowered by a double hoist, which is worked by the same engine 
that drives the washing machine. From the filtering beds the 
water—perfectly pure, sparkling, and pleasant to drink, if like the 
sample drawn for us—passes by culverts to the engine pump wells 
on the opposite side of the road. The engine and boiler houses, 
offices, workshops, and the beautiful gardens which surround 
them, cover an area, for the two companies, of many acres, and 
are admirably laid out and scrupulously clean. 

The pumping engines of the Chelsea Water Works were de- 
scribed in THE ENGINEER of October 5th, 1866, and details néed 
not here be repeated. They are double cylinder rotative, and work 
bucket and plunger pumps. They are noble machines, and re 
markable, amongst other specialties, for a novel and effective 
arrangement of the steam valves and gear, designed by Mr. David 
Thomson, formerly manager for Messrs. Simpson, of Grosvenor 
Works, Pimlico, by whom they were constructed. They are beam 
engines. The low pressure cylinder is 40in. diameter, and 
has an 8ft, stroke. The high pressure cylinder is 28in., and has a 
5ft. 63in. stroke. In 1866 there were four of these engines at 
work; other two have since been erected, and the space remaining 
in the engine and boiler houses for other two is to be filled u 
soon. The pumps lift 136 gallons of water at a stroke, an 





make fourteen strokes per minute. The engines are of 150-horse 
power each. The plungers are 17}in. in diameter, and the 


ump stroke 6ft. Llin. The beam has a main bearing 12in, 
iameter, and the crank shaft is 1ft. 14in. diameter at the journal, 


The work that the pumping engines have to perform is, in the 
case of the Chelsea Works, to lift the water, by a 30in. main, to 
the storage and service-cove reservoirs on Putney Heath, a 


height of over 200ft. from the level at which the filtered water is 
delivered to the engine pumpsat the works, and a distance of six and 


a-half miles. In its passage to Putney the water is carried across 
the Thames » a. iron aqueduct of nine spans, at a height of 
about 20ft. ve high water. The pumping engines at the 


Lambeth Works lift the water to the covered reservoirs at Brix. 
ton by a 30in. main of above ten miles in length. These reser- 
voirs are 115ft. above Ordnance datum. The highest reservoir of 
the Lambeth Company at Rockhill is at a height of 385ft, 
above Ordnance datum. Intermediate engine power is employed 
to lift the water to the higher level for the service of Brixton, 
Dulwich, Beckenham, Balham, and the adjacent localities, A 
wide difference exists, it would appear, in the levels of the service 
reservoirs of the metropolis. The Hampstead Heath reservoir of 
the New River Company is 446ft. above Ordnance datum; whereas 
the Lea Bridge reservoir of the East London Company is only 
19ft., and the reservoir of the West Middlesex Company, near 
Hammersmith, 16ft. above the same level. The reservoirs of the 
Chelsea and the Lambeth Companies are intermediate in height. 

In addition to the pumping engines at the works at Thames 
Ditton, and of the Lambeth Company for the extra lifts to the high 
levels, each company has two engines 30-horse power each, employed 
in raising water for road watering and miscellaneous purposes, A 
hundred men, ten or a dozen more or less, are permanently em- 
ployed at the works. About 230 tons of coal per week are con- 
sumed under the Cornish boilers, which supply steam to the pump- 
ing engines of the two companies at Thames Ditton. 

The New River and the East London Companies probably supply 
larger quantities of water than any other two of the metropolitan 
companies, but notwithstanding all that has been said concerning 
the pollution of the Thames by the discharge into the stream of 
the impurities resulting from the large and increasing population 
of the districts watered by the river and its tributaries, it may be 
questioned whether any of the companies, drawing from other 
sources, supply water equal, not to better in quality, than that 
furnished by what may be called the Thames companies. Notwith- 
standing that the East London Company has obtained powers to 
tap the river at Sunbury, it seems unlikely that the Thames will 
fail the companies in drawing from it to the full extent of their 
Parliamentary powers. In 1852 it was ascertained that an average 
of 362 million gallons passed Hampton Court daily. The companies 
have powers to draw 100 million gallons per day. The quantity of 
water delivered in London daily is about 105 million gallons, of 
which the Lambeth Company supplies 11 million gallons, and the 
Chelsea Company 10 million gallons. 

Chelsea Water Company’s district is one of the smallest in the 
metropolis. It includes Belgravia, and the company supply 
26,900 houses, and a population of 170,000. The company has 
about 230 miles of mains and pi Lambeth water istrict is 
one of the largest in area in the is, extending from 
Beckenham to Thames Ditton. The co: y have about 380 miles 
of main and service pipes, and suppli ,203 houses, with a popu- 
lation of 230,000. The company have service reservoirs at Brixton 
Rise, Streatham, Rockhill, Sethurst, and Combe, equal to the 
storage of about 20,000,000 gallons. 

We have to make grateful acknowledgment of the courteous 
attention received from Mr. Lott, resident engineer of the Chelsea 
Works, on the occasion of the visit. 





CONTRACTS FOR BESSEMER Raiis.—In connection with a recent 
adjudication of a contract for sixty-five tons of Bessemer cast 
steel rails for a Belgian line, the lowest was that of the 
Barrow Hematite Steel Company, which offered to supply the lot 
at £11 19s, 1]d. per ton, delivered at Antwerp; the next tender 
being that of the J. Cockerill Company, at Seraing, £12 19s, 9d. 
per ton, delivered at Liege. 


A RaroaD TrackLayer.—A Californian og says that the 
railroad tracklayer is now working along sapdaiiren tho aninals 
milea day. The machine is a car 60ft. long and 10ft. wide. It 
has a small engine on board for handling the ties and rails. The 
ties are carried on a common freight car behind, and conveyed by 
an endless chain over the top of the machine, laid down in their 
places on the track, and when enough are laid a rail is put down 
on each side in proper position and spiked down. The tracklayer 
then advances, and keeps on its work until the load of ties and 
rails is exhausted, when other car loads are brought. The machine 
is driven ahead by a locomotive, and the work is done so rapidly 
that sixty men are required to wait on it, but they do more work 
than twice as many could do by the old system, and the work is 
done quite as well. The chief contractor of the road gives it as 
his opinion that when the machine is improved by making a few 
changes in the method of handling rails and ties it will be able 
to put down five or six miles per day. This will render it possible 
to lay down a track twelve times as fast as the usual rate by hand, 
and it will do the work at less expense. The invention will be of 
immense importance to the country in connection with the Pacific 

i which, it was calcula could be built as fast as the 
track could be laid, and no faster; but hereafter the speed will be 
determined by the grading, which cannot advance much more 
than five miles a day. 30,000,000 dols. have already been invested 
on the Pacific Railroad, and if the time of completion is hastened 
one year by this tracklayer, as it will be if Central and Union 
Companies have money enough to grade each five miles a day, 
there will be a saving of 3,000,000 dols. on interest alone on that 
one road. 


A Sream Yacut Race IN THE MEDITERRANEAN.—A correspon- 
dent sends to the Levant Herald the following account of an ex- 
citing scratch-race in the Mediterranean between the Viceroy’s 
favourite yacht the Mahroussé and Prince Napoleon’s yacht the 
Jerome Napoleon :—‘‘The Mahroussé had been lying at Malta 
some time getting a new piston fitted. A few days before she was 
ready for sea the French yacht came into Malta for coals or other- 
wise. The French captain, hearing the Mahroussé, when ready, 
was bound for Constantinople, sent a challenge to his Excellency 
Kassim Pasha to race the yacht Jerome Napoleon against the 
yacht Mahroussé. This challenge his Excellency ev ped refused, 
not having had steam up since the new piston had been fitted, 
and being advised by the chief engineer, Jackson Bey, to go 
slow for a time to see that all was right, and also because he 
wished to go half-boiler power in order to save coal, The 
French captain is reported to have waited two days until the 
Mahrousse was ready, and must have been on the look-out for 
her ighting up, for about 6.30 p.m. on th 18th of June both 
yachts left the grand harbour. The Mahroussé was not at half- 
speed, but the French vessel came out at full speed, and much 
against fair play under the circumstances crossed the bows of the 
Mahroussé. The yachts kept company for fourteen hours. Kassim 
Pasha at last signalled the French captain, challenging him to test 
fairly the speed of the two yachts, and gave the French cap tain 
his own time to prepare. About an hour afterwards up went the 
signal from the Jerome Napoleon, which at that time was 800 yards 
ahead; off went both vessels like something mad, and in twenty 
minutes the Mahroussé was side by side with her opponent. Now 
came the struggle for crossing the bows; few minutes solved the 
question, the Mahroussé crossing the bows of her antagonist three 
times, and then went ahead fora mile. Kassim Pashaimmediately 
gave orders to Jackson Bey to reduce at once to half-boiler power 
again, as no doubt the French captain was quite satisfied that he 
had wasted his time very much indeed by waiting two days to get 
his owner's fast yacht beaten,” 
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NOTICE. 


natantly reiterated mis-statements with regard to the 
circulation of Tue Enatneer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
oced, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs, 
Quilter, Ball, and Co. have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tun Enat- 
NEER #3 actually more than double that of the low-priced 
engineering journals combined.  O/ the influentia! cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfuctory 
evidence. Of the un-English and unscrupulous, though 
signa'ly fruitless, attempts constantly made to injure this 
journa/, our readers generally will have already forme d 
their own opinion. 

3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of Tun ENGInrer news- 
paper we have examined the books kept in their office, and 
find that the bond tide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the sume period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitterR, BALL, anp Co, 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 

Dated 28th May, 1868. QvILTER, BALL, AND Co. 





NOTICE. 

*,” We shall publish next week a double number of Tak ENGINEER, 
containing the Index to our Twenty-fifth Volume, including a 
complete classified list of the patents published during the last six 
months, price 1s., stamped 1s, 2d. 


FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURKG.—M. B. M. Wo.rr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 








TO CORRESPONDENTS. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 

ication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

FE, L.—180 1b., less the weight of the cask. 

A. O. X.—J/f A. UO. X. will send us his address we 
obtaining what he wants. 

THOMAS MORGAN.—// you write to the editor of the Mining Journal he will pro- 
bably give you an answer, We regret we cannot inform you. 

GLAUCUS (Crewe).—A horse-power is 33,000 lb. falling 1ft. per minute. 

er do you suppose you could obtain by the apparatus you propose ? 

CHIOCCIOLO (Palermo).—T7he arrangement 1s very good. Fit doors in the sides 
to enable you io get at the valves without taking off the steam or water pipes. 

PRIVATE ENGINEER.—We can give you our opinion as to the merits of your 
engine if you will send sketches ; further than that we are unable to assist you. 

SUEZ. — We cannot Jind the address of the Mauritius Railway Company in Lon- 
don. The Ceylon Railway has offices, we believe, at 13, Southampton-buildings, 


can put him in the way of 


What 


Chancery lane, 

L, O. N. (Athy). — There is no general rule for the speed of elevators—all depends 
on the size and number of the cups. A speed of \50st. to 200/ft. per minute is 
Sound to answer very well wn thrashing machinery. 

A. B. (Pressure on Pipes).— We cannot make our meaning clear without a sketch, 
which we cannot send, as we do not know your address, Why will our corre- 
spondents persist in refusing to comply with our rules? 

H. K. (Birmingham).- You can obtain the report from Hansard’s, Great Queen- 
street. The offices of the Bombay and Baroda Company are at 45, Finsbury- 
circus, The offices of the Buenos Ayres Company are at 3, East India-avenue. 


SHODDY MACHINES. 
(To the Editor of The Engineer.) 


S1R,—Cas your correspondents say who are makers of the newest machinery 
for shoddy ; it is for Italy ? A. B. 
Jaly 16th, 1868. 


BRICKFIELDS, 
(To the Editor of The Engineer.) 

§1k,—Can any of your readers oblige me by stating, through your paper, the 
usual terms and conditions on which brickfields are let out, as I have in view 
one that is situated in the middle of a village? The clay is in a hill, but no 
sand has yet been discovered to work the clay with. It is one mile and a-half 
from a railway station, neither plant nor kilns are there, nor has the ground 
been at all prepared. CONSTANT READER. 





LUBRICATION. 
(To the Editor of The Engineer.) 

SrR,—In all machinery it is necessary to lubricate the working parts, to pre- 
vent the rapid wear which would otherwise take place. Oi! ts generally used 
as the best lubricant, and in large ies the umption of oll for this 
purpose forms a very important item in the expenditure. The price of sperm 
oil—a few years agu almost the only lubricant—has been so high for scme time 
pas: that much attention (especially in the cotton manufacturing districts) has 
been directed to the question, “ How can this expense be reduced ?” To effect 
this object cheap oils, composed of various proportions of mineral, vegetable, 
anima}, and fish oils, have been largely used. But still opinions greatly differ 
as to which is the must economical, some saying that cheap oils lubricate as 
well as sperm, and others that the machinery wears much more quickly where 
the tormer are used. I should be glad it some of your corresponcents would 
give a few directions how oils may be satistactorily tested, also what qualities 
are necessary ina good oil. 1 suppose a good oil should not easily run off nor 
evaporate, neither should it be too thick, nor gummy, nor acid. If so, how can 
these deleterious qualities be detected ? But perhaps the best plan will be to 
Tequest information how a purchaser may select the most economical oil, also 
what qualities he should seek aud avoid. This information wiil greatly benefit 
many, and confer a favour on ECONOMIST. 








Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163. Strand. W.c. 

THE ENGINEER can be had, by order, from any newsagentin town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9a. 
Yearly (including two double numbers) £1 11s. 6d. 

Tf credit be taken, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 


cannot inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
we each line eightpence. The line averages eight words; blocks 


the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 
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LOCOMOTIVE IMPROVEMENT, 


For nearly half a century the locomotive engine has 
undergone successive changes in design, and all these 
changes have been termed improvements, and quietly 
accepted as such by the world at large. It is indis- 
putable that the engines of 1868 are vastly superior to the 
engines of 1832, but startling as the statement may seem 
there is reason to believe that no material superiority is to 
be found iu the engines built within the last eight or ten 
years when they are compared with the engines built in 
1848 or 1850—in round numbers eighteen or twenty years 
ago. We should be slow to make such a statement were 
there not evidence of the most practical kind available to 
prove it. We willingly acknowledge that the cost of re- 
pairs has, to a certain extent, been reduced. But this re- 
duction is due in part to a cause with which locomotive 
improvement has nothing to do. Modern — run 
over far better roads than their predecessors; and suffering 
less from jolts and strains they last longer without finding 
their way to the repairing shops. It may be urged, and 
with truth, that much of this saving is due also to the in- 
creased dimensions of the various parts of modern locomo- 





| machine. 


tives, but, on the other hand, the increase of dimensions, | 


and consequently of weight, tells against the enduranee of 
the permanent way; and a careful examination of railway 


| 
} 


accounts will show that charges which were once entered | 


against the locomotive now appear in the same stern 
reality, although in a different form, entered against the 
permanent way. So far as the cost of locomotive repairs 
is reduced, it may be claimed that a substantial improve- 
ment has been effected. But if, as there is reason to think 
has been the case, the improvement is effected at the cost of 
the road, we think our readers will agree with us that in 
truth no real improvement has been effected at all. Time 
was when rails lasted twenty years in situations where 
they are now worn out in six or seven years. This rapid 
destruction is alleged to be due to two causes—the rails 
are not so good as those made formerly, and many 
more trains run over them each year. Admitting 
this in the fullest sense, the fact that a 30-ton 
engine must wear out a road more quickly than a 
20-ton engine, other things being equal, remains; and it 
cannot be denied that the condition of “other things being 
equal” holds good, because the 30-ton engines have no more 
wheels than the 20-ton engines, and the road is therefore 
exposed to 50 per cent. more strain. 

Nor is it certain that any marked improvement has been 
effected as regards consumption of fuel. The heavy en- 
gines of modern days burn more el train mile than 
the light engines used years ago. The light engines now 
in use burn less; and ton weight for ton weight there is 
a reduced consumption in all modern locomotives as com- 
pared with those constructed many years ago. But then the 
ton weights have increased in proportion to theloads drawn ; 
and so, compared with the work done, the modern loco- 
motive isnot more economical than its predecessor of eighteen 
or twenty years back. In doing very nearly the same 
work Mr. Clark has shown, for example, that the heavy 
inside cylinder engines of the London and North-Western 
railway burn some 40 per cent. more fuel than the lighter 
outside cylinder engines on the same line. In the face of 
such a fact it is ridiculous to assert that the former are 
improved engines as compared with the latter. In one 
sense they may be considered improved—that is, in so far 
as they are larger and able to do more work if put to it, 
by burning greatly more fuel, and inflicting more injury 
on the permanent way. How far such a limitation re- 
duces their comparative value our readers can decide for 
themselves. 

Evidence of a far more conclusive character, proving 
that locomotive improvement has for many years existed 
in name rather than reality, can easily be brought forward. 
As one instance among many we may cite the Maryport 
and Carlisle Railway. Twenty years ago the mineral traffic 
on this line was worked with 20-ton engines, and seventy 
full trucks not unfrequently contibedal their load. The 
passenger traflic was worked by 15-ton engines, drawing 
trains of from three to six carriages. The boiler pressure 
was 70 lb. At present the goods traffic of the line 
is worked by 35-ton engines, and the passenger trains with 
31-ton engines, carrying 140 1b. steam. Yet the work done 
by the goods engines is, as far as the weight of trains 
hauled is concerned, nearly what it was twenty years ago, 
and the speed has been very slightly augmented. As 
regards the passenger tratlic, the same loads are still taken 
at the same speeds. The entire line has been relaid, and 
most of the bridges have been renewed since the introduc- 
tion of heavy engines, Can the new engines be called sub- 
stantial improvements on their predecessors? It is alleged 
that these engines are better in material and workmanship. 
On this point we can only say that it is a fact that new, 
sound, iron crank shafts have been thrown away to make 
room for steel, and that steel has been introduced where 
practicable, from axle-boxes to boilers. But we cannot find 
any superior economy about these engines, and therefore 
werefuse to regard themas being better than those which pre- 
ceded them. The Maryport and Carlisle Railway is worked 
as economically as any line in the kingdom, it is said. The 
fact speaks badly for the other lines, however far it may 
tell in favour of the policy adopted by its engineer and 
traffic manager, who are, no doubt, able and competent 
men, unfortunately infected with the desirefor heavy engines 
which has been—more than anything else connected with 
mechanical engineering—the curse of railway property. 

Is it not time for those who speak so glibly of loco- 
motive improvement to pause and examine the road they 
travel—to ask where it leads them, to try and ascertain 
whether, as compared with the past, their improved 
engines are really better than those built yearsago? So 
long as we adhere to the existing pattern of locomotive 
no radical improvement can be effected. Mere increase in 
dimensions, the introduction of superior materials, the 





aid of more skilled labour each week, cannot remove the 
radical defects of the existing English system of construc- 
tion. We have greatly too much weight on each wheel—too 
much weight possibly in every portion of the machine. 
Each day heavier and heavier engines are built, to the 
destruction of the permanent way, and the speeds are not 
augmented, nor is the cost of fuel diminished. Practically 
speaking, we are now at a standstill, and so all our railway 
accounts show. Where is there a line in the kingdom on 
which the locomotive expenses have been reduced except 
at the cost of permanent way, save in cases where past 
administration been defective ? administration, be it 
remarked, which has nothing to do with locomotive con- 
struction. We hear nothing in the present day of 
improvements in locomotive boilers; of the introduction 
of superheated steam, in the means of effecting ex- 
pansion, in supporting the load, in imparting more 
freedom of movement to engines regarded as carriages. 
On these points, and on such points as these, locomotive en- 
gineers seem to sleep the sleep that knows no waking—to 
regard their handiwork as perfect, at the time that they are 
doing not so well as the past generation of engineers, The 
only substantial improvement brought in for years back is 
the bogie, and how tardily that is being adopted we need 
not say. As the demands of traffic increase it is certain 
that more and more powerful engines must be used; but as 
the power exerted increases so should the economy of the 
We have, however, apparently reached a limit in 
size which cannot be overstepped while the existing type 
is retained in its integrity. We must have more 
wheels for the great engines of the future; more flexibi- 
lity of wheel base; more economical furnaces and boilers; 
more economy in the use of steam and in the wear and 
tear of permanent way. There are not wanting men who 
admit these facts, and who have grappled with the difficul- 
ties investing the subject, but yet who have failed to obtain 
a hearivng. The engines of the present day are not im- 
proved engines. Locomotive improvement has ceased. 
‘The spirit of improvement, substantial improvement—im- 
provement not a mechanical abstraction, but improvemen 
which will tell on dividends—has vanished, leaving nothiag 
but dry bones bebind. Far be it from us to detract from 
the merits of the men who have made the locomotive their 
study from boyhood; but we know how easy it is for those 
buried in routine work, and trammelled and tied up by 
directors and contending interests, to suffer themselves 
to fall into the conviction that what is is right. We 
should be remiss in our duty did not we, in no 
way trammelled, write in the cause of truth, and 
tell our friends the locomotive engineers of Britain, that the 
outside world cannot find in their doings any evidence of 
material progress; while the hard logic of statistics prove 
that they rest content with much that is unsatisfactory, and 
submit to evils remediable, if they would but try to 
remedy them. Who in England will set his brethren the 
exampleand bring thelocomotive a little nearer to perfection 
by introducing improvements which will not ouly claim the 
attention of the whole profession, but s trumpet- 
tongued to the world, announcing that working expenses 
have been reduced so far that dividends have been sensibly 
augmented, 


ROAD CONTRACTS IN TURKEY. 

A creat and recognised want in Turkey is roads, and 
the Government has long since attempted to supply them, 
but its difficulties were the same as those of our Indian Go- 
vernment formerly. The central Governmeut could not 
provide the necessary funds, there were no resources of 
local taxation, and there was a deficiency of staff to 
out even the works in hand. Our Government, under 
these circumstances, limited itself to the Grand Trunk 
Road, and it was with great ditliculty this task was ac- 
complished. The Ottoman Porte tried likewise its trunk 
roads—the Trebizond road and the Broussa roads—but 
after a large expenditure of money failed in both, as 
our authorities did in some of their minor roads, The 
Ottoman Government was much discouraged by these 
events, because it could hope for no result from im- 
posing provincial taxes for improvements, as in many 
cases the tax-farmers ate up all the resources of the popu- 
lation, in others the imposition of a new tax would have 
completed the ruin of the people, and everywhere there 
was to be found corruption and iuefficiency. The Minis- 
ter who specially took charge of the road law was Fuad 
Pasha, and he persevered against great obstacles. He 
at length obtained a law based on the English labour 
rate system and the French prestation, under which six 
days a year of man and beast are to be given to road 
making and repairing. He hoped by imposing a tax, 
which is not a money tax, to enable the people to contri- 
bute, to save the people in countries where money is 
scarce from the evils attendant on a money tax, and to 
limit the capacity of embezzlement and consequent op- 
pression of corrupt officials, by providing something they 
could not steal; a methylated the spirit of wine as he 
hoped. Having got the law, it waited some years before 
he could put it into effect, as the machinery had to be 
created. 

Among the members of the Council of Public Works at 
Constantinople was Mr. Charles Ritter, of the Corps des 
ponts et chaussées in France, placed by the French Govern- 
ment at the disposal of that of Turkey, He was appointed 
Director-General of Roads, and he persevered energeti- 
cally. All he had at his disposal was two or three highly- 
paid foreign engineers. He attempted to get a staff from 
the War Department, but there were the customary ad- 
ministrative difficulties, The War Department wanting 
its engineers for itself, either took them away when they 
were just trained, and of use, or when they left them they 
deprived them of their military promotion and —o 
treating them as civilians. The Treasury likewise refu 
any extension of vote, as their budget was cramped and 
they wanted to keep down expenses, At length M. 
Ritter got a small staif together by the removal of one or 
two expensive engineers, and taking up Frenchmen and 
others of the class of conducteurs, and then he had to begin 
his fights with the provincial authorities, who were jealous 
of the interference with them of the Ministry of Public 
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Works, and whose Christian and Jewish colleagues looked 
with an evil eye on any contributions for the public good 
which allowed no plunder. Notwithstanding all these 
troubles the road law has been get into operation in 
many of the provinces, but by no means in a satis- 
factory manner. The greatest zeal has been exhibited 
in Bulgaria and the European provinces, where there 
are draught horses, wagons are used, and their value 
known. A road is, therefore, eagerly taken in hand; 
pacha or bey and population set to work; they can do 
without engineers or their expensive arrangements; a road 
is opened for thirty or forty miles amid general jubila- 
tions, the pacha’s carriage leading the way and Tartar 
wagous dashing along, and the road gives general satisfac- 
tion till the winter rains, when it is cut up and impassable, 
too often to the discouragement of other and legitimate 
attempts. In the districts where camels are the beasts of 
burthen roads do not meet with much encouragement, nor 
in the Greek islands, where mules are pack animals. The 
great Trebizond road is carried on still by Government sub- 
vention, but gets on badly. 

With a view to accelerate the progress of the road law 
M. Ritter has endeavoured to encourage the contract sys- 
tem. Asthe prestataires are allowed, if they like, to commute 
their labour for money, this, in many districts, yields a 
large sum in cash, which is appropriated to the masonry 
works, and which M. Ritter estimates at being equivalent 
toa total of £1200 per mile in labourand money. He has, 


therefore, in some cases made arrangements with German | 


and English contractors and speculators, but these have not 
turned out well, and it is the dealings with these which 
have doubtless given rise to the statements of the oppres- 
sion of the population in connection with the roads. One 
of these plans was to adapt the 'zmid and Broussa road, so 
as to receive traction engines, M. Ritter hoping that the 
contractors would get such profits by the monopoly of 
working traction engines as to compensate them for the 
extra cost beyond the £1200 per mile subvention in labour 
and cash. So far as we can learn this plan has 
broken down in most of the places where it was tried. 
The class of work put into the contract roads was better, 
but not up to the mark. Although the Izmid road went 
very well for some time; the difficulties have been many. 
The contractors were, in some cases, too closely connected 
with the Department, and thus M. Ritter was defeated 
by influences savouring of jobbing. The contractors, ex- 
cting greater and earlier results, and not being suificiently 
acked, have not had capital enough for the operations; 


and their subordinates have in many cases dealt harshly | 


with the local population, in connivance with the Govern- 
ment supervisors, officially or otherwise connected with the 
parties interested in the contract. ‘lhe contract lines being 
looked upon as private speculations for the benefit of 
favoured foreigners, have met with more resistance than 
co-operation from the provincial authorities and local popu- 
lation. The consequence of scarcity of funds has been, 
it is alleged, seamping of work. The traction engines have 
not answered the expectations conceived of them. The end 
is, the Director-General requires the roads to be put in order, 
the contractors resist, the reserve is withheld, and the con- 
tractors are, we believe, in a state of embarrassment and 
suffering in many cases. 

Looking at the general nature of the work required, 
which is that of a second-class road in France, it can in 
few places be carried out for £1200 a mile, for where 
there is a dense population there is more masonry and 
extra work, and where there isa sparse population there 
is scanty traffic. There are, however, places where 
men with capital may carry out good operations 
This is sufficiently shown by the case of the French Da- 
mascus and Beyrout Road Company, but then it must be 
in a place where the Road Company can work a monopoly 
of wheel carriages for passengers and goods successfully 


against pack animals on its own road. As a matter of | 


general law, the pack animals have the right to use the old 


roads even if repaired. They have also the right of using | 


any new road which is constructed at the public cost. 
The only road the carriers cannot use is one con- 
structed wholly by a company or individual. As the 
progress of Turkey goes on, and as it is better un- 
derstood by foreigners, it will be easier to carry on road 
companies, which must be on a sufficient scale to afford 


remunerative undertakings, and which the Government are | 


prepared to encourage. In fact, many members of the 
Government are more disposed to encourage roads than 
railways, but the organisation of road companies is difficult. 
In the case of the French company there was capital to be 
got in the cities of Beyrout and Damascus,—rich, having 
large populations, and carrying on a visible and productive 
trade—the advantage to passengers was obvious, The same 
state of affairs is not to be generally found even in Syria, 
and the French company have as yet had no imitators. 
The road from Jaffa to Jerusalem is being done by 
the labour rate, and that from Aleppo to Scanderroon 


is now in slow progress with the same organisation. | 


Meanwhile the Government staff is slowly growing. 
Foremen, under Government officers, and contractors are 
becoming trained assistants, and numerous persons scat- 
tered over the country understand whata road ought tobe. 


THE SAN PAULO RAILWAY. 

Tue English public have long been taught to regard 
the San Paulo Railway as one of the great engineering 
feats of the age ; and when we bear in mind the immense 
difficulties overcome by Mr. Brunlees, it is not hard to 
understand why such a character should be assigned to the 
line. Fromadvices recently received, however, from Brazil 
it appears either that the directors are determined to ruin 
the prospects of the line, or that the people of Brazil are 
arrant grumblers, convinced not only that the management 
is utterly defective, but that the line itself has been so badly 
constructed as to be inadequate to the conveyance of 
traffic. It will be remembered that the line, starting from 


Santos, the principal seaport of the province of San Paulo, 
runs inland for about thirteen miles, and then rises by a 
series of steep inclines to the table land on the summit of 
the Serra de Cubatao, where San Paulo is situated, The 


inclines up the serra are worked by ropes, the gradient 
being about 1 in 10. The arrangements for working 
these inclines have been called very perfect. We shall see 
in a moment how far there is reason for doubting the accu- 
racy of this conclusion. 

The San Paulo Railway Company proposed to extend 
their line from Jundiahy to Campinas. For this purpose 
it became necessary to legalise the existence of what is 
‘known ,in Brazil as the Companhia Paulista. The re- 
|quisite papers being prepared, were to be forwarded to 

| the Minister of Commerce, Agriculture, and Public Works. 
| Before they were sent in, his Excellency Conselhaio Sal- 
'danho Marinho, past Governor of the province of San 
| Paulo, sent in a report on the existing condition 
of the San Paulo line, which is directly opposed to the re- 
quired legalisation. The first lines of the report run 
thus :—*“ I do not yet know what answer the directory of 
{the English company of the Santos Railroad has given 
relative to the intimation which I gave to the superinten- 
| dent of the railroad to liquidate future debts, which per- 
haps may be determined by Art. 43 of the contract with 
| the Imperial Government. However, whatever theanswer 
| may be it will be acceptable to the province of San Paulo. 
If the company wishes to assume immediately the con- 
struction of the said continuation our duty is fulfilled, 
|! and the Companhia Paulista will have to employ its capital 
without delay to continue this important improvement, at 
| least to Limeira and Rio Claro, If the company cannot 
or will not take this work upon itself, the Companhia Paul- 
ista will do its duty, and confer this benefit upon us.” 

He then goes on to say that—“ As regards the road from 
Santos to Jundiahy, I am sorry to inform your Excellency 
that the direction and traffic are badly conducted. In 
spite of the greatest efforts of the honourable, active, and 
intelligent tiscal engineer, and in spite of my admonitions, 
sometimes even severe, the desired improvements have not 
been effected. Not certainly because the worthy superin- 
tendent has not used his best efforts to perform his duty, 
but because those efforts are inutilised by the inactivity of 
the directory at London, which, despite of timely and 
constant representations, has neither made provision for 
the imperative necessities of the traffic, and of works to 
which ie is very prejudicial ; nor has it, as it should, 
acted upon representations which have been made to it, 
which demand compliance.” 

As evidence of the truth of this assertion his Excellency, 
the past Governor, states that on one occasion he had to 
authorise a loan of coals to the San Paulo Company, in 
order to keep the line open; and he states explicitly that 
the loan was required simply as a result of the improvi- 
dence and want of forethought manifested by the direc- 
tory. He further asserts that, owing to the want of 








the freight which it commands to the port of Santos. In 
consequence the agriculturists of this part of the province 
have suffered a loss which may be calculated at more than 
£60,000. It was impossible to take advantage of the best 
market season for coffee and cotton. Planters failed to 
obtain compliance with their requests, with great losses to 


warding their produce, although the schedule of trains has 


superintendent.” 

What do our readers think of the following, which, 
telling as it does on the construction of the line, we give 
just as it appears in the report under consideration /— 
“From the commencement of the working of this road an 
adverse star seems to have influenced it. The gross errors 





tunate shareholding en at home is but too familiar? 
We hope not, for the honour, not only of the company, bet 
of our profession, The charges contained in the report 
must be refuted. That there may have been errors com- 
mitted i slikely enough, but surely the San Paulo line and 
the Sa 1 Paulo directorate are not as black as his Excellency, 
Conse] 1eiro Saldanha Marinho, ex-Governor of San Paulo, 
has painted them. Such statements are eminently antago- 
nistic to the spirit of enterprise, and they should not be 
suffered to pass unrefuted by those who wish to see capital 
flowing into channels which ought to prove remunerative, 





HOW RAILWAYS ARE WORKED IN THE 
UNITED STATES. 
Nor a few men in this country are never so happy as 
when glorifying American institutions; and no American 
institution has been more lauded than the railway system 
of the United States. American railway cars and American 
locomotives are held out to us as samples worthy of all imi- 
tation. It is true that of late we have heard less of such 
things; possibly because of the fearful catastrophes of every- 
day occurrence on the wretched track called a railroad in 
America. But we still hear that American locomotives are 
superior to ours as regards economy. We shall not pretend 
to dispute the point. Instead, we shall place before our 
readers an extract from the private time-table of one of 


| the most important lines in the States—that from Phila- 
| delphia to New York by way of New Jersey and Trenton. 


locomotiv: wer, “the railroad has failed : rt | : 7 
aa wert AL BA oe See ee cone SS SS | its right of way to the through train and will follow, keeping a dis- 


been changed, to which I consented on the proposal of the | 
| night, on the rear of such train or engine. 


The line is worked by very fine engines, photographs of 
which are in our possession, kindly forwarded to us by Mr. 
Headdon, the locomotive superintendent of the line, some of 
which we shall engrave very shortly for the benefit of our 
readers. Mr. Headdon expresses surprise that English 
railway expenses should be heavy, and assures us that his 
engines run as much as 45,000 miles, almost without repair, 
The statement is a little startling at first, but we think the 
following extract from a time table sent us by Mr. Headdon 
will go far to explain the statement. Wecommend the ex- 
tract to the attention of English locomotive superintendents ; 
it will be found worth reading : 

Freight trains and extra trains must in all cases be run with 
great caution, keeping out of the way of all regular trains, and 
they must take a turnout at least ten minutes before the time of 
any other train. Coal trains will in all cases be run as extra trains 


| under special orders. <A train taking a turnout to allow another 


train or trains to pass, running in the same direction must not 
leave the turnout until such train or trains have passed, except 
under special instruction. On such parts of the road as are ope- 
rated with telegraph signals, a train authorised by time table to 
leave before the preceding train has passed the next station must 


| proceed with great caution. If any way passenger or freight train 


that may be entitled to leave a station by time table would by so 
doing delay a through train (reported as late by telegraph) more 
than five minutes, such way passenger or freight train will yield 


| tance of at least two miles behind such through train. 


Switches must be kept set for the mainline. Whenevera'switch 
leading from or into the main line is required to be moved for 
any train or engine, the conductor in charge must see that such 
switch is immediately re-set for the main line, and know himself 


| that it is properly placed, whether there is aswitchman in charge 


themselves, and even to-day many are prevented from for- | 


or not. When no conductor accompanies the engine, this duty 
must be attended to by the engineer. The above will in no way 
relieve the switchman. No train or engine must be run over the 
road without displaying a red flag by day and two red lights by 
All trains will take 
the left of double track, except under special instructions. Ap- 
proach the junction with other roads with great caution. Never 
attempt to crossthe Central Railroad, the Reading Railroad, or the 
North Pennysylvania Railroad, unless the white signal is displayed. 


| Never leave or pass a station ahead of the time given in time 


and improvidence in the construction, the expensive and | 
dangerous inclined planes, the bad levelling, and in many | 


places incomplete execution of the works, correspond well | 





to the existing lack of cars and locomotives; everything 
denotes improper estimates, incorrect surveys, and ineffi- 
cient superintendents, which has brought circumstances to 
‘the unfortunate condition in which they appear.” It is 
much to be regretted that such statements should be made 
| concerning English engineers, and we hope, for the 


| honour and well-being of English enterprise, to see them | 


|rebutted at once. Neither Mr. Brunlees nor any other 
|} engineer can achieve impossibilities, and foreign officials 
' should be taught as much. His Excellency bears willing 
testimony to the efficiency of the engineer in charge, but 
the report as it stands, circulated freely through the pro- 
vince, tells heavily against the company and their engi- 
neer. Against the directors his Excellency is specially 
|severe. “ As if,” he writes, “all these defects were not 
sufficient, to-day, that our agriculturists, confiding in the 
certainty of the means of transport, have abandoned their 
former system of transportation to market, the directory 
at London, who have not even complied with the agree- 
ment into which to obtain great favours they entered with 


the Government on the 4th of December, 1866, intend at | 


present, as far as I can collect from various acts, in order 
| to evade the fulfilment of their promises to the Govern- 
ment, to obtain still new favours, including that of having 
their road accepted with all its imperfections, threatening 
the cessation of the traffic. I do not know if this my 
| Imperial Government put in effect the provisions which 
the Brazilian laws establish in regard to anonymous com- 
panies which conduct themselves in this way, and I am 
convinced that it will guarantee the protection of important 
| agricultural interests which would be prejudiced if this 
|company should remain in existing conditions. To the 
| threat which they might make without foundation or law 
| we could oppose a threat just and well founded—to execute 
| the laws of the country against them.” 
| The reputation of the company must indeed be lowered 
in the eyes of the Brazilian Government, if the report of 
his Excellency, C. 8. Marinho, accurately represents the 
| true state of affairs. He concludes his report boldly with 
| the confident assurance that the Imperial Government will 
take steps to better the circumstances in regard to the rail- 
road. There is not the least trace of hesitation about his 
language. Are we to assume that the SanPaulo Railway 
affords another example of that improvidence, mis- 
| management, and false engineering, with which the unfor- 


supposition is well founded, but if it should be, let the | 
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table. No train or engine, except the B. D. R. R. regular trains, 
must be run on the track between the Trenton passenger station 
and the B. D. R. R., without first sending aman ahead on foot at 
least 1500ft., with a red flag by day or a red light by night, to stop 
any train or engine that may be coming from the opposite direc- 
tion. Notrain must take any right of road not authorised by time 
table without special instructions, unless such instructions cannot 
be obtained, in which case the conductor of any train or engine to 
be run irregularly over the road must himself see that his train or 
engine is protected by using the proper signals, All rules and 
regulations now existing are continued in force unless herein re- 
pealed or modified. 

By telegraph.—First, immediately upon the departure of any 
train or engine, regular or extra, from a telegraph station, the 
precise time of its departure therefrom shall be forwarded to the 
telegraph station beyond, in the direction the train may be going, 
and to the next telegraph station back, and to the office at 
Bordentown, if south of New Brunswick, and to Jersey City, if 
north of New Brunswick; second, all telegraph messages by which 
any train or engine is to be governed in running between Jersey 
City and New Brunswick must be signed by the general superin- 
tendent or master of transportation, and between New Brunswick 
and Philadelphia such telegraph messages must be signed by the 
general superintendent or superintendent of telegraph. Operators 
must in all cases repeat messages governing the running of extra 
or delayed trains back to the operator from whom received, before 
handing them to the conductor or engineer of such extra or 
delayed trains; third, whenever any part of the road is temporarily 
in use as single tract, conductors will in all cases leave a written 
report with the telegraph operator or ticket agent at the end of 
such part of the road so used, in the direction in which their train 
is running, giving the time and time-table number of their trains. 
Before entering on any part of the road that is temporarily used 
as single track conductors will compare their instructions with the 
reports, as above ordered, to ascertain if the opposing trains named 
in their orders have passed. 

Speed of trains.—First, no train will be permitted to run 
between stations in less time than that given in the time table 
without special orders from the superintendent; second, for extra 
passenger trains or extra engines, one mile in three minutes, or 
twenty miles per hour; third, for loaded freight trains, one mile 
in five minutes, or twelve miles per hour between stopping places; 
fourth, for loaded coal trains, one mile in eight minutes, or seven 
and a-half miles per hour; fifth, for empty coal trains, one mile in 
six minutes, or ten miles per hour; sixth, for gravel and wi 
trains, one mile in five minutes, or twelve miles per hour; seventh, 
no engine with or without a train shall pass from one track to 
another, or over the Hackensack, Passaic, Raritan, Delaware, or 
Schuylkill Bridges, faster than at the rate of five miles an hour, 
and when ing over the Neshamony or Frankford Bridges all 
trains will reduce their speed one-half. Through towns and 
villages the speed must never be greater than the rates fixed by 
the authorities thereof, When passing stations run with caution; 
eighth, no train or engine must pass through the thickly-built et 
of Kensington at a faster rate than six miles an hour, and the bell 


must be used and not the whistle. 
We do not think we ever placed before our readers a 
more curious or instructive document. Fancy working a 


dangerous junction in this country by sending a man ahead 








1868. 





. 


69 





JULY 24, 


THE ENGINEER. 





=— <= - 
1500ft. with a red flag! Twenty miles an hour maximum 
speed for ——— trains; seven and a-half miles per hour 
for loaded coal trains; ten miles an hour for returned 
empties! We should like to have Mr. Headdon on a Great 
Northern goods engine with a coal train behind him doing 
his thirty-five miles an hour. What magnificent struc- 
tures these must be over the Hackensack, Delaware, &c,, 
which permit of a speed of five miles per hour? Poor 
Artemus Ward used to talk of a train which “moved at the 
rate of a well-conducted funeral percession.” We thought 
it was his fun, but it seems from the foregoing to be sober 
truth. Here we have Yankee lightning without the grease, 
and very slow lightning it is! It is no matter for wonder 
that at such speeds American engines whip all creation, 
and beat all English engines. They draw heavier‘loads, are 
more gaily painted, driven by finer men, cost less money 
for repairs, and run more slowly than any other locomo- 
tives In the world. “Long may they wave.” 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for theopinions of our 
Correspondents. 











THE ORDNANCE MAPS, 

Sir,—I am glad to see that in your paper last week on 
**The Ordnance Maps,” you have drawn attention to some 
of the chief faults of our system of standard linear measures, 
but you do not offer any suggestions as to how existing 


our valve on the hammers made by Mr. Davy, but to his claim 
that it was his invention—we have no objection to meet him on 
the new question he has rai In doing so, we will adopt Mr. 
Davy’s illustration of two cylinders—one representing a Rigby, the 
other a Nasmyth hammer, and we would draw particular attention 
to the mode of operation in Rigby’s, as the ae given by Mr. 
Davy is incorrect, and somewhat obscure, from his having mixed 
up the separate principles of single and double acting. 

First, we will describe the mode of working a Rigby hammer, 
and, second, that of a Nasmyth, both single acting, but with the 
steam returned from lower to upper side of piston. 

In order to arrive at a definite result, let us take for example a 
three-ton Rigby hammer. The cross section of the rod of this 
hammer has an area of 130in., being one-fourth of the area of the 
cylinder, not one-half, as assumed by Mr. Davy to suit his calcu- 
lations. To raise the piston from A to B, Fig 1, three volumes of 
steam at 50 lb. pressure (taking Mr. Davy’s figures) will be 
required ; when the equilibrium port is opened the steam will 
immediately expand on upper side of piston, filling the area of 
cylinder above and below the piston at a uniform pressure of 
about 25 lb. Itisnow that the advantage of having a considerable 
excess in upper over lower area of piston becomes apparent. We 
have stated the area of piston rod inthe hammer taken as 
an example at 130in., this multiplied by 25 lb., gives 3250 Ib. 
effective weight, in addition to the actual weight of hammer 

iston. 
, It is evident that the illustration adopted gives the most dis- 
advantageous conditions, because, if the piston be stopped nearer 
the top of the cylinder, as when a thick forging is under the 
hammer, the steam will be less expanded, and, consequently, the 
effect will be greater at the very time it is required, viz., when the 
stroke of the hammer is shortest. Referring now to Fig. 2, three 
volumes of steam at 50 lb. pressure will be required to raise the 

ist from A toB. When the equilibrium port is opened the 





measures may be conveniently applied to those magni 
national surveys. Probably no country in the world can boast 
such unnecessarily complicated systems of weights, measures, and 
coinage, as we at present suffer under. It is perhaps scarcely 
worth while to notice such local difficulties as the Cheshire and 
Lancashire acres, and the variations in the bushel, stone, &c.; it 
is quite enough at one time to consider the ordinary standards of 
length. Let us first suppose that we have before us one of the 
Irish Ordnance maps of 25°33, or more correctly 25°344in. to the 
mile, the maps being on a scale of 5,55 of nature. I find that on 
this scale a square surface 1°018in. on the side represents an acre. 
if 1 construct a scale of twenty-five divisions, each 1°018in. long, 
it is too long to represent a mile by ‘106in. IfI take a scale 
25 344in. long and divide it into twenty-five parts, each of them is 
too short to sen the side of an acre by ‘004in. ‘‘The acre 
side,” says Professor Piazzi Smyth, “is a length which does not 
nominally figure on the usual English lists, though it exists through 
the square measure; and is, without doubt, the most important 
large measure by far that we possess, because it is the invariable 
term in which all the landed property of the country is bought and 
sold, As such an all-important quantity to this country, one can- 
not at all understand how it was ever established by Government 
at such a very awkward proportion in the length of its, to any of 
our lineal measures; the fraction which it gives is rough to a 
degree, being 2504°525in. 

Professor Smyth proposes, not a sweeping reform, such as the 
introduction of the metre, but a rectification of our present 
measures, founded on the inch, which has the merit, not only of 
throwing them into a convenient decimal form, but also of scarcely 
altering their present value. By incresing his inch by ygsoth part, 
his foot by ;Ajth, diminishing his acre-side by 2in., and his mile 
224 yards, roughly speaking he obtains the following results:— 
25in. = 1 arm; 250in. = 10 arms = 1 rod; 2500in. = 100 arms = 
10 rods = 1 acre-side; 62500in. = 2500 arms = 250 rods = 
25 acre-sides = 1 mile. Thus by the aid of an ‘‘arm-measure,” 
which would be just as handy as a 2ft. rule, rods, acres, 
and miles could at once and accurately scaled off. 
The same applies to the English maps of 41°66ft. to the 
inch, or s}5 of nature, in which half an inch would represent a 
rod, and 5in. an acre-side. 

As I have treated this subject more fully in a previous letter 
(see THE ENGINEER for May 24th, 1867), I will not enlarge on it 
now, merely advising those who are interested in the subject to 
study Professor Smyth’s most interesting book, ‘‘ Our Inheritance 
in the Great Pyramid ” (Strahan and Co.), and reminding those 
who wish to introduce such an unit as a yard or a metre, of the 
words of Sir William Armstrong, before the British Association. 
“In the Elswick Works, as well as in some other large establish- 
nents of the same description, the inch is adopted as the unit, and 
all fractional parts are expressed in decimals.” If this were the 
universal practice there would be an end of the countless mistakes 
caused by confounding such dimensions as l4in. and Ift. 4in. as 
constantly happens. W. 8S. Hati. 

100, Moor-street, Burton-on-Trent, July 14th, 1868. 


ECONOMICAL STEAM HAMMERS, 

Sir, —-I think were intending patentees to look over the list of 
patents carefully they might save a deal of trouble to those inven- 
tors who have gone before them. If Mr. Davy turns to Winton 
and Cowan’s patent, No. 809, of 1861, he will see he has been 
anticipated, and even has gone a step beyond what Mr. Davy 
claims as his invention. The steam piston in the top freely 
descends with pressure below and above the piston, while there is 
a second larger piston to increase the blow, and so much steam is 
retained under the small or lifting piston, due to the thickness of 
iron on the anvil at each stroke. So much for economical hammers 
of a later date. Mr. Davy’s valve is ours. 

JOHN G. WINTON. 

13, Gladstone-street, 14th July, 1868. 

[The grammar also is Mr. Winton’s. ]—Ep. E. 





Sir,—Having been in a distant part of the country for the last 
two weeks, it is only now that I have had an opportunity of seeing 
Mr. Davy’s letter professing to be a reply to ours in THE 
ENGINEER of the 19th ult. We should have been glad if it had 
contained a satisfactory explanation, whereas it contains none at 
all, And Mr. Davy finds it convenient to ignore altogether the real 
point in dispute, and to raise others of minor importance. 

He commences his letter by ‘“‘contradicting the assertions, 
that the steam hammer illustrated and described in your im- 
pression of the 12th ult., is identical in principle with that 
patented by the late Mr. Rigby.” Mr. Davy is here creating an 
imaginary assertion for the purpose of having something which he 
can really contradict. What we stated in our last letter—and 
supported by irrefragible proof—was that the principle of return- 
ing the steam from lower to a side of pistons was patented by 
Mr. Rigby many years ago, and that a valve was designed by us 
ten years ago for carrying the principle into effect. We further 
stated, and again affirm without fear of refutation, that Mr. Davy 
in the description of his hammer claims the above principle as his 
invention, and reduces the principle to practice in a manner so 
closely resembling ours as to raise the suspicion that his inventive 
faculties have been stimulated by the assistance of some of our 
illustrations, A perusal of our letters, and a reference to the 
illustrations of hammers in THE ENGINEER of the 12th ult., will 
show that what Mr. Davy refers to so ostentatiously as “my 
hammer, is simply a Nasmyth hammer with a valve and gearing, 
similar in principle, and nearly so in design, to what we have 
applied for the last ten years to Rigby’s hammers, and in the 

teration of some of Nasmyth’s. 

But Mr. Davy, having nothing to say on the points raised by the 
claim he makes in his so-called patent, endeavours, with more of 
ingenuity than candour, to get up a discussion on the comparative 
merits of the Rigby and Nasmyth hammers, when working with 
steam returned from lower to upper side of piston. 

Bearing in view, then, that we took camplion—act to the use of 





steam will be expanded above and below the piston to a uniform 
pressure of about 30 Jb., and the hammer will fall by gravity alone, 
the area of piston rod in the Nasmyth hammer being so small that 
no appreciable advantage is derived from the difference in area 
between the upper and under sides of piston. It will be seen from 
the above comparison, that, while the Rigby hammer of three tons 
gains nearly 14 tons, under the worst conditions, by returning the 
steam on upper side of piston, the Nasmyth hammer—or, let us 
call it Mr. Davy’s—gains nothing in power, and only saves the 
steam between the lower side of piston and bottom of cylinder, as 
is done in Rigby’s hammer ; in both cases the steam from upper 
side of piston is discharged into the atmosphere after each stroke. 
In working the hammers double acting by this valve we need 
only point out one essential difference between them. The piston 
rod in Rigby’s being so much stronger, is more fitted to resist the 
greater shock, while the expenditure of steam is the same in both. 
Mr. Davy challenges us at the close of his letter with * having 
allowed our zeal to outrun our discretion,” and we can easily 
understand how distasteful it must be to have his claims de- 
molished by our zeal; we think, however, the somewhat hack- 
neyed quotation is more appropriate to his own case, especially 
when we remember that Mr. Davy’s ambitious zeal to become an 
inventor led him into a similar error in the year 1863. 
See THE ENGINEER, page 378; also Mr. G. A. Clough’s letter, 
page 389, June, 1864. 
Greenhead Works, Glasgow. GLEN AND Ross. 


ENGINEERS IN INDIA, 


S1r,—In the Delhi Gazette of the 28th May last, I observe a 
letter regarding the pay of the Public Works Department in India, 
and as it contains information of interest to civil engineers, I send 
an abstract to you for publication. 

Reducing the information therein given to English currency, we 
find the average yearly income of the several graves is as follows:— 














No. of steps | Royal Civil 
in each grade. Rank. | engineers. Staff Corps. engineers. 
| Zs. 4. Ss. 6 & & oe 4 
3 | Chief engineer 2835 17 4 2493 0 0 2500 0 0 
4 | Supt. ” 1970 9 54 1654 16 0 1560 0 0 
4 Executive ,, | 1176 18 5% 966 12 0 825 0 0 
3 | Assistant ,, 636 0 0 550 0 0 300 0 0 
14 | Average .. i654 16 4 1416 2 0 1296 5 0 


Taking the promotion at an average of one step in every two 
years, the pay at the end of twenty-eight years would aggregate to 
the following amounts: — A Royal Engineer would receive 
£46,334 16s. 4)d.; an officer on the staff corps, £39,649 16s.; 
and a civil engineer, £36,295. The guenetion, boveren, judgin, 

from the classified list, is still more favourable for the Roy 

Engineer, and in the lower grades the average steps are much more 
rapid, while a step every two years is probably about the average in 
the higher grades among the Royal Engineers. With officers in the 
staff corps, though about a step in every two years may be the 
average at starting, yet their promotion is not so rapid afterwards, 
and probably one step in every two and a-half years during twenty- 
eight years’ service may be considered the average, while with the 
civil engineers, though none have yet attained twenty-eight years’ 
service, the average among them may be taken at one step in every 
three years. Under such circumstances it is evident that few 
staff corps men are likely to rise to the grade of chief engineers; 
and for civil engineers the chances are still less, though there may 
be one or two exceptions to prove the rule. Taking the promo- 
tion at the above averages, we have an officer in the staff corps 
attaining the rank of chief engineer in his twenty-eighth year in 
the department, while a civil engineer only becomes a superintend- 
ing engineer after twenty-one years’ service. The aggregate pay, 
therefore, of the staff corps officer would in all only amount 
to £31,338 18s. 4d. during his twenty-eight years’ service while the 





civil engineer receives only £22,740 during the same period, or, in 
other words, a Royal Engineer, for the same length of service, 


receives double the pay of a civil engineer, and half as much more 
than an officer from the staff corps. We hardly think such astate 
of things can continue much longer, and that it only requires to 
be pointed out to have such anomalies rectified. D. J. WATKIN. 


THE WHITWORTH SCHOLARSHIPS. 

Sir,—The recent establishment of the Whitworth scholarship 
gives rise to a great necessity for the study of the practical opera- 
tions of the several branches connected with engineering. At pre- 
sent I know of no way in which this can be done by any but those 
directly connected with the trade, but as the competition is open 
to all her Majesty’s subjects under the age of twenty-six, it would 
be very valuable help to those not connected with the trade if 
some means could be devised whereby an outline of the operations 
employed in practice could be given through the medium of books 
or journals, 

For those connected with the several handicrafts required, there 
is an ample supply of books treating on the theoretical subjects, 
but I know of no books giving any idea of the practical operations 
employed in the handicrafts required. 

I was looking over some old Mechanics’ Magazines a few days 
past, in which I saw a few chapters describing the methods em- 
ployed in some of the practical parts of shipbuilding, and being a 
shipwright by trade, I could form a very fair idea of usefulness of 
such chapters to thuse not actually connected with the trade, but 
who, at the same time, desired a rough outline of the operations 
employed in that branch, and I thought that if a similar course 
were adopted in THE ENGINEER it would meet the desire of many 
of your readers. 

_ Perhaps by giving publication to this letter many others would 
give their opinion upon it, many of whom would concur in my 
opinion. Gamma. 


[There is much to be said in favour of our correspondent’s idea; 
probably we shall give it practical effect.]—Ep, E, . 





FREE TRADE IN INVENTION, 

Sin,—Litigation concerning property in technical knowledge has 
recently been so well defined by Mr. John Pinchbeck that nothin 
remains now to be done except to cure it, for the nature an 
extent of the evil are fully known. vee es 

As this correspondent describes modern ee litigation,* it is 
simple anarchy intensified through the semblance of legal form— 
lawlessness endowed with the power of public authority, and play- 
ing at shuttlecock with quarter millions of ownerless property; 
and the effect of it is a beatitude of so-called legal security from 
which the poor inventor—‘‘at present the needy retainer and 
dependent of the wen of money bags”—will one ~~ slide down 
upon the dreaded insecurity of open competition, like upon an 
easy chair after the rack. I am a bad prophet indeed if free trade 
at its worst will not promote the interests of inventors more than 
patent law does at its best. : 

Apart from the restraint which public opinion and private con- 
science place upon the movements of would-be infringers, what 
reality is there in the present legal safety of intellectual property? 
Except that he possesses certain parchments worth about twenty 
pence, but costing him twenty pounds—‘‘a mere license to go to 
law,” as Mr. Dircks has justly called them—the inventor is other- 
wise helpless. He has a property without enjoying absolute pos- 
session of it, and the next man that he meets, if richer, may 
deprive him of it, or attempt to do so, if he chooses. A fortune 
has often to be spent at law to realise a fortune through the 
medium of a patented invention, which could not occur under any 
system with a semblance of justice in it.” ; R 

Only the italics in the preceding extract are mine. Not to over- 
state anything in favour of my own conclusions, I am quoting 
from a professed defence of patents, written after a lifelong expe- 
rience of inventions and inventors, by a gentleman whose compe- 
tent knowledge of practical details cannot be questioned. 

‘In the case of a patent trial,” continues this unbiassed autho- 
rity, “‘science itself appears a very Janus in court, and the whole 
legal process seems like a case of life and death between rival 

natentees. . + Mockery of justice—mere parade of scicntific 
eet al r , . 

In brief, the inventor’s often-mentioned legal security exists 
wholly and solely upon condition that no one attacks him, or that 
he successfully defends himself. Like friendship or mercial 
credit, it is plentiful where least required, but apt to fail when 
most desired. 

Now the question how to cure this crying evil has often been 
asked but very rarely answered, not even by the late Royal Com- 
mission, and never yet to my satisfaction by any defender of pro- 
tection. Though frequently alluding to it when discussing some 
past or future system of patents, the advocates of monopoly never 
show much confidence in getting monopolies to work well. 

‘* By virtue of the patent,” wrote last year in THE ENGINEER an 
old advocate of the inventor's legal rights -not of the present 
patent laws, though—‘“ by virtue of the patent there shall be a 
general obligation on the part of all users of his invention to pay or 
remunerate the inventor who has legally established his status by 
taking outa patent.” (It will be noticed, ‘‘there sha// be.” But 
how this obligation is to be enforced, how it shall be converted 
from a misleading sham into a tangible reality without first quast 
ruining the inventor through preliminary litigation, your corre- 
spondent left us to conjecture. Not indicating any cure for the 
present law, which all of us attack except your correspondent, 
**Common Sense,” Mr. Campin merely admitted as a fact “* that 
the patent law is at present in such a state that a large number of 
patentees and manufacturers are the victims of expensive and un- 
satisfactory law proceedings,” and in that undesirable state the law 
remains yet. 5 

So also the author whom I have already quoted above :--‘* No 
one doubts ” (you may read pp, 95, 96, of “Inventions and Inven- 
tors,” London, 1867) ‘the tricks and chicanery that are attendant 
on great patent law cases in our courts of justice, and yet no active 
measures are adopted to lessen the evil. . . . Every patent 
subjects its possessor to the risk of ing legal pr g 
to contest or prove his right, and no patent is of much value until 
it has sustained the expenses of a heavy Chancery suit.” And yet, 
as if distrusting his own proposals, Mr. Dircks deputes the hope- 
less task of amending this state of things in the end to Govern- 
ment, for there is wavering unmistakeable in the concluding sen- 
tence :—‘‘By these or some such means the Government might 
render an inestimable service to society, placing the rights of manu- 
facturers and patentees on a surer basis than at present, and even- 
tually giving a healthier tone to the system of patenting inventions 
than that which obtains under the existing patent law.” : 

Some such or similar misgivings as to the efficiency of his own 
remedy characterised also, thirdly, the letter of my friendly oppo- 
nent “Nemo” last autumn. Out of modesty I only quote his 
first and concluding sentences in part :—‘‘F. L.” is no doubt 
correct in thinking we should be better without patent law than 
with the existing one. . . . In the name of suffering huma- 
nity, I beg of him” to propose a better one than I have proposed 
myself, or words to that effect. 

From these and kindred indications it will be clear to the obser- 
vant outsider, for whose especial benefit controversies are usually 
conducted, that litigation concerning patent rights is practically 
incurable except by repeal. Like the multiplicity of useless 
patents, it is part and parcel of the system, and can only be reme- 
died by uprooting the law that permits, and, in good truth, occa- 
sions it. A three must either stand or fall together. : 

Inveterate litigation is bred in the very bones of the protective 
system. So long as it remains possible for two or three manufac- 
turers to have, use, or employ the same process of manufacturing, 
but is considered lawful only for the first of them, criminal for 
subsequent ones, and punishable by damages--yclept royalties—so 
long are collisions of rival interests and conflicts of evidence abso- 
lutely unavoidable. They must take place. Simplify the work 
as we will, differences of opinion between rival patentees, or 
between patentees and infringers, cannot possibly cease to arise at 
times; and if they are to be adjusted by public authority, instead 
of being left to ordinary commercial Lynch law—as I advocate— 
there must always be a certain amount of disagreeable witnessin 
and counter-witnessing in the law courts gone through and pai 
for. This evil is unavoidable. What would be the result, for 
instance, if first-come-first-served house owners had a legal right to 
suppress building speculations in their neighbourhood in order to 
force their own lawful rents up to maximum ? ; : 

The fact is we cannot enjoy the advantages of protection without 
bearing along with them also the necessary inborn drawbacks of 
prohibition any more than we are able to avoid shipwrecks in navi- 
gation or bankruptcies in commerce. For, as long as the courts of 
justice are opened at all—which they need not be, since unauthor- 
ised imitation involves neither fraud nor force, and can only take 
place with the implied consent of{the inventor- so long as the law 
courts are open, they must necessarily be opened to the virtuous 
and the maliciousalike. There can be no selection, and if the law 
once undertakes to adjudicate upon matters which neither judge 
nor jury nor, perhaps, the litigants themselves, can ordinarily well 
understand, then the law cannot in fairness do otherwise t 
admit whatever evidence the litigants choose to offer, quite regard- 
less of the sinister motives that may ey the wires and pay the 
fees. I therefore apprehend, Sir, that but few persons will doubt 
my surmise that patent law proceedings, expensive and unsatis- 
factory, must thrive and prosper as long as patents remain of suf- 
ficient value to pay for the cost of contesting their validity. 

According to this view, then, the only real remedy consists 
either in bearing the present law with patience or abolishing the 
law and the litigation together without patience. 

Considering that public benefactors deserve pecuniary compensa- 











* Good luck—another turn of the wheel . . . . The use of the word 
plenum is likely to cost the London millers from £100,000 to £200,000, until 
the verdict is reversed (Cp. Mr. Pinchbeck’s letters to THE ENGINEER 
March 6th, 1868), 
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tion by no means less than public servants, and that a country 
which spends so many millions per annum on cannons and ex- 
ternal security, might fitly devote also a few odd thousand pounds 
to inventions and industrial prosperity, there is no objection to a 
just system of encouraging inventors, and diffusing technical 
knowledge by means of public law as well as by private generosity 
such as Mr. Whitworth’s. And there are strong reasons why in- 
violable trade marks should, ex officio, be granted to first inventors, 
sv that the public might easily know the real originator of a novel 
improvement from the spurious imitator, and patronise the man 
who merits patronage accordingly, But, I think, that haphazard 
compensation and illusory protection like the present, which 
favours most of all the protecting lawyers, ought to be discarded. 
Indeed, I consider that all who truly desire to reward merit and 
prevent chronic litigation are logically compelled to vote for 
patent law repeal, since the cause and the effect cannot be discon- 
nected—the evils of the system must go with the system itself. 

To illustrate these truths by a parallel from past experience: 
Smuggling was only got rid of by undoing those prohibitive 
tariffs which, under pretence of benetitting trade, called smuggling 
into life. (Buckle’s ** History of Civilisation.”) So long as high 
protective duties rendered contrabanding protitable, or made it 
appear profitable—which is much the same thing, since men act 
upon false beliefs just as readily as upen true ones—so long neither 
gaol nor gallows were able to cope with the bribery, perjury, de- 
bauchery, violence, and murder that attended smuggling. Assoon 
as prohibition ceased, however, and that which was previously 
accounted punishable became recognised as lawful commerce, then 
all these law-created evils vanished together with the underlying 
cause of the mischief; when the prizes vanished the gamblers dis- 
appeared also. 

lease let it be specially noted for reference, “‘as soon as that 
which was formerly detested as criminal and injurious was wel- 
comed as legitimate useful trade the law-created evils of smuggling 
fled, together with the fundamental cause of them—not eurlier, 
not later. 

By analogy it may be predicted with confidence that patent 
litigation will only cease when the making of useful goods becomes 
as free as the selling has been as long as remember. It is mainly 
by rendering litigation unprofitable that patent law proceedings 
will be stopped. The disease calls for anti-caustics; palliatives 
that do not touch the root of the evil must be useless. Simplifica- 
tion of the present cumbersome routine of the courts would even 
be worse, since the comparative luxury which patent lawsuits are 
at present would thereby become an article of ordinary use, much 
as angling rods and fishing nets are common things, but whaling 
steamers rare on account of their greater expense. 

I have given you this quackish opinion freely in the hope of see- 
ing it criticised freely. Condehsing now my reflections into 
portable shape, I subinit to all whom it may concern that legal 
security for poor inventors exists at present chiefly in name and in 
imagination. Whatever virtue there may be in a patent accrues 
—besides the protecting lawyers already named--exclusively to 
patent owners or money lenders, &c., whose purse is long enough 
to fight heavy Chancery suits and win them. The proverbial poor 
inventor, however, gets very little of it. His are rather the shades 
of the picture. So faras he is concerned the truth of the matter 
is lucidly stated in Mr. Mill’s Principles of Pol. Economy, Book I. 
chap. vii., sec. 6, ‘‘ The laws cannot be said to afford protection to 
property when they afford it only at such a cost as renders sub- 
mission to injury in general the better calculation.” 

It does not require much imagination to see why inventors are 
at present the needy retainers and dependants ot the men of 
money bags, as Mr. Mill defines them. And yet the very expen- 
siveness of litigation must, nevertheless, be esteemed a valuable 
element of comparative security not to be destroyed hastily, for if 
patentees will not suifer expensive litigation which is unsatis- 
factory, where will they change to but to cheap litigation, which 
will be more unsatisfactory still ? 

Such being the difficulties that beset a satisfactory reform in 
respect of patent litigation I conscientiously believe, Sir, that it 
would be the better alternative for inventors to suffer any amount 
of perfidy and oppression at the hands of individual malefactors 
rather than be fictitiously protected, and, at the same tiie, 
systematically impoverished by a bad law such as the existing 
patent law admittedly is. I feel morally certain that British 
manufacturers could have neither the will, nor the opportunity, 
nor the power to hurt the class of inventors so much as patent 
law hurts them under the guise of benevolent protection. 

There are other reasons equally strong, and stronger, in favour of 
free looking and free learning, but upon these I cannot enter, 
partly for want of leisure and partly also because the subject is 
too large and complicated to be illuminated otherwise than by 
streaks and flashes. FL. 
119, Radnor-street, Manchester. 












SLIDE VALVES OF MARINE ENGINES, 


S1r,—I sent you a letter about two years since pointing out the 
difference in the working of the link-motion when applied toa loco- 
motive and when toa marine engine. I thought the subject might 
be discussed a little and give me an opportunity to make some 
remarks about the slide valve itself. It wasnot discussed, and I 
had not the chance to say what I wanted to say. I purpose doing 
so now if you will give me space to do so, 

We use slides as nearly alike as possible for a locomotive and a 
marine engine; I think doing so an error, and that if we made our 
slides for marine engines with a fair amount of lap on the eduction 
passage we would get better results. My reasons for thinking so 
are these:—In a locomotive we don’t want lap on the exhaust 
passage, because when the exhaust closes there is always steam in 
that end of the cylinder two or three pounds above the atmosphere, 
or a positive pressure of seventeen or eighteen pounds. As the 
piston advances towards the end of its stroke that pressure rises 
rapidly by compression, and there is quite cushioning enough—too 
much very often—without any lap on the exhaust passage. 

In a marine engine the case is different. When the eduction 
passage closes, if the vacuum is as good as it ought to be, the posi- 
tive pressure is seliom more than two pounds, a pressure which 
by compression will not yield the necessary amount of cushioning. 
Now, if we had a fair amount of lap on the eduction passage, we 
would gain in three ways: firstly, the eduction passage would not 
open too soon; secondly, the cylinder and condenser would not be 
so long in communication—a most important thing; and thirdly, 
the eduction passage would close early enough, shutting sufficient 
steam up in the cylinder to afford by its compression a proper 
amount of cushioning. 

J. McG., RN, 





DYNAMITE. 

Sin, —Some brilliant experiments reported in your journal of the 
17th have been lately made at the Merstham Quarries, with Mr. 
Nobel’s new explosive compound, a modification of nitro-glycerine, 
but as fine gravel is used as one of the ingredients it cannot be used 
for fire-arms. White gunpowder possesses all the properties said 
to belong to dynamite, and can be made at little more than half 
the cost, besides being admirably adapted for every variety of fire- 
arm. It is perfectly clean, leaves no deposit, and can be stored and 
transported in large quantities with absolute safety. It requires 
no granulation or any expensive process in the course of its manu- 
facture—a common flour iill and dresser being all that is required. 
When fired in the open air it does not explode, merely deflagrates, 








and the combustion being imperfect some small deposit is visible, 

but when fired in a close chamber the combustion is so perfect that 

every particle is entirely dissipated, and the barrel remains abso- 

lutely clean after any number of shots. White gunpowder, how- 

ever, ye under the misfortune that it is not the subject of a 

patent right. [Henry 
1, Baker-street, Reading. 


W. REVELEY, 





THE ENGINEER. 


THE CORLISS ENGINE AT SEA. 

Sir,—In your number of the 3rd inst. I saw diagrams of the 
Corliss engines, and below a statement which I am inclined to 
doubt; namely, that the consumption of coal per horse-power per 
hour is 2°3 lb. 

According to a calculation I made with said diagrams, and an 
evaporation in boiler of 7 lb., the consumption would equal 3°2 lb 
per horse-power per hour. Of course my calculation may be 
altogether wrong, still I have made a good many, and have always 
been within a very slight difference of the actual consumption. 
Now if Mr. Spence would kindly furnish me with a couple of 
diagrams, taken under ordinary circumstances, and also give me 
the evaporative power of boilers, I should take it as a great favour. 

I may observe that I have to do with expansive valves of various 
descriptions; amongst others Petrie’s, Cuthell’s, and the drop 
valves. It is for the sake of comparison I ask. Detta, 

Sowerby Bridge, July 20th, 1868. 


S1r,—I note the reply of “‘T. S. E.” to my observations on the 
Corliss engines published in your paper a fortnight ago. He states 
that Mr. Spencer at the time he published the records of the per- 
formances of the Alar believed them to be correct, but that he 
now finds he was mistaken. As nine years have since elapsed it 
is not before time, certainly. But what reason have we to believe 
that he will not also be deceived in the doings of the Iduna, espe- 
cially as the trial of the latter lasted only afew hours, whereas the 
trials of the Alar extended over a period of no less than twelve 
months, and every particular is noted down with systematic order. 
We all know what trial trips of a few hours are, and I am afraid 
Mr. Spencer has been too sanguine when he imagines he has got 
to a consumption of 2°351b. per indicated horsepower, even with 
the questionable help of the mousetrap or Corliss valve. 

“TT. S. E.” also states that Mr. Spencer meant his “ prophetic 
hope” that such would be the case when he gave vent to this 
remarkable assertion in the columns of the Artisan for 1859:—* 
can insure any shipowner an average consumption of 14 1b. of 
coal per indicated horse-power-——that is, 100-horse power engines 














indicating 400-horse power—will require 5 ewt. toGewt. per hou 
I have no means of knowing what Mr. Spencer meant, but the 

above are his own words, and very matter-of-fact they are, and, I | 

should say, only capable of being interpreted in one way. In the | 








diagram taken from a Corliss engine, and published in your last | 
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week’s issue, I see nothing remarkable, It i 
are taken every day from engines wor 
valve. 

I enclose you two cards taken from 
engine made twelve years ago. ‘The ey! 
slides of the ordinary description, 01 
other. I leave your readers to judg 
or defects of these diagrams as com 
the Corliss engine. 

I may, in conclusion, add that I am in 
any good, to give the names and particul 


















I [ ps 1 
part with Corliss valves that have had several trial trips ive 
given great trouble and annoyance to all concerned. If ire 


difficult to manage at a trial trip the Cor 

be none the easier worked when once at s 
I now leave the lame attempts at an explanation of ‘‘T.S. 1.’ 

to the attention of your readers, and trust that he will not allow 

nine years to elapse before he lets us know that the trials of the 

Iduna are wrong, if he finds them out so, AN ENGINEER. 
Newcastle-on-Tyne, July 22nd, 186%, 


valves will assuredly 





CORLISS ENGINES. 

S1r,—My attention has been called to a letter under the above 
heading, dated from these works, and which appeared in your last 
impression. 

I shall feel obliged if you will allow me to state that the gentle- 
man on my staff who wrote it did so without my knowledge or 
approval, J. FRED SPENCER, 

North-Eastern Marine Engineering Company, Limited, 

Sunderland, July 22nd, 186s. 


STRIKES, RATTENING, AND EMIGRATION. 

Sir,—There is no end to the strikes in Birmingham and the 
Black Country; as fast as one trade ‘goes in” another goes out. 
The colliers were, I believe, the first to strike, the puddlers next, 
As soon as they went in the journeymen stonemasons struck. Their 
strike was a peculiar one; they demanded no increase of wages 
that I am aware of, but quarrelled with their masters because the 
latter attempted to make some alterations in the old-fashioned 
“trade rules,” which appear to me, who am not initiated, to be of 
a feudal character, and incompatible with present customs and 
requirements. I think the men are wrong in this case. Of course 
the masters have taken a lot of new hands, especially in a block of 
buildings near New-street Station. Last week some coward, pro- 
bably a rattener, cut one of the ropes used in the construction of 
this block of buildings. Fortunately the incision was discovered 
in time to prevent accidents. The unionists are perhaps not aware 
that French, Welsh, and German masons can be had at very low 
wages, and that if the union men hold out too long machinery can 
be introduced. 

The next strike will probably be in the nail trade, and will be of 
a different character. The nailers care little for rules if they can 
only get bread; they appear to have very poor wages, the greater 
part of the profits of this trade being absorbed, as I understand, 
by the ‘* middle-men,” who give them employment and supply 
them with iron. If machinery were introduced into this trade 
there would soon be an end, probably, to the abuses of the present 
system. What is to become then, of the poor smiths who are 
engaged at present in the nail trade, and who have been trained to 
it? They must find some other employment in England or else 
emigrate. Many could be employed in the manufacture of nails 
by machinery, which would require very little previous training. 
There are nail engines -several are patented; I saw a very good 
one (V. Laurent’s) about eight years ago. 

I think that young workmen only should emigrate. Many iron- 
workers go to America and get employment there in the new iron- 
works, Large parties left Nantyglo and Llaina not long ago for 
America, but I believe they are not all employed. Men emigrating 
to the American manufactories should inquire if their wages are 
to be paid in gold or currency. 

Parties of workmen going abroad should recollect that the 
English language is only spoken in the following countries, besides 
Great Britain and British colonies, viz., in the Northern United 
States, and in most of the seaports. 

Parties emigrating to Kussia, the Peninsula, Brazil, Chili, &c., 
should inquire what is the language spoken in their place of desti- 
nation, and, secondly, appoint one of their mates to learn that 























language and to duty as interpreter, He should be young. 
Birmingham, July 22nd, 1868, B, O, W, 
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741. JOHN LETHWAITE, Woburn-place, London, “Improvements in treating 
the material known as parkesine, and in applying it to various useful and 
ornamental purposer,”—4th March, 1868. 

779. WILLIAM LANGWELL and HENRY SPRING, Don Glass Works, Attercliffe, 
Attercliffe-cum-Darnall, Sheffield, Yorkshire, ‘* Improvements In the manu- 
facture of bottles, and in the apparatus to be empioyed therein.” —6¢h March, 
1868. . 

1306. JOSEPH HOLROYD BOLTON, Manchester, “Certain improvements in ma- 
chinery or apparatus for sizing and drying warps or yarns of cotton or other 
fibrous substances.”—22nd April, 1868 

1334. CHARLES BROWN HARDICK and JOHN HARDICK, Brooklyn, New York, 
U.S., ** Lwprovements in direct-acting engines and pumps.”—23rd April, 
ISOS. 

1696, JAMES JOHN HARROP, Manchester, and WILLIAM CORBETT, Clayton, 

r Manchester, “ Improvements in the production of tron and steel from 
ores and mm waste products containing iron, as in the cases of hammer 
slag, forge cinder, and the residue arising from the manufacture of sulphuric 
acid from iron pyrites "—23rd May, 1868. 

1768. FREDERIC NEWTON GISBORNE, West Strand, London, “Improvements 
in apparatus for signalling on board ship and in other places.”"—29th May , 
sds 

1834. ROBERT WOINAR, Vienna, ‘‘ Improvements in central-fire cartridges for 

4th June, 1868. 

















breech loading fire-arms.’'-—- 
18Si9, ALEXANDER PRINCE, sfalgar-square, Charing Cross, London, * tm- 
provements in the manuf e of metal castings.” - A communication from 
kdward L. Brown, Philadelphia, Pennsylvania, U.S.—5th June, 1608 
63. SAMUEL WILKERSON, Chelmsiord, Essex, * Improvements in machinery 
aratus for scattering «r spreading manure.’ - 6th June, 1863. 
IS74. JOHN BOURNE, Northumberland-terrace, Regent's Park-road, London, 
* Improvements in the production and application of motive power, parts of 
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1942. 1HOMAS HUNGATE PRESTON DENNIS, Chelmsford, Essex, * An im- 
zontal tubular b e = 13th June, [x68 

») JEAN BAPTISTE PIERRE THIERRY, Faubourg St. Denis, 
vements in marine velocipeces or vessels.’ —' 91h June, 1868. 
OWENS, Whi efriars-street, London, and THOMAS PATTERSON, 
London, * Improven sand cranes, OF apparatus 
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065. PAt HODGE, Adam t ph', London, ** Improvements 
in and mort » of hydrecarbonaceous flut in combination 
with tigh y iated or superheated s’cam for the purposes of smelting, 
mel r, reheating, and working of metals, glass, porcelain, or calcareous 





ISHAM LAUGS, High Holborn, and FREDERICK BRaBy, Camberwell, 
Surrey, *‘ improvements in the extrication and condeusation of ammonia, 
and in the mavufacture of ammoniacal salts.” 

2069. JONATHAN BOWKER and JAMES IVERS, Chowbent, Leigh, Lancashire, 
**A slip or apparatus for raising, placing, or replaci..g on the line of rails or 
metals, engines, tenders, carriages, trucks, or other conveyances used 
thereon.’ 

2071. GILBERT MCCULLOCH, Manchester, “‘ Improvements in thread polishing 
machines,” 

2073. HENRY LARGE, Notting-hill, London, “ Improvements in machinery for 
making oricks, ’ 

2074 GEORGE HENRY WILSON, Sherwood-street, Golden-equare, London, 
“Improvements in cases or apparatus for holding and winding tape 

res or other band«.” 

; MORRIS, Boundary-road, Middlesborough, Yorkshire, ‘* Improve- 

am bowers.” 

M CHARLES STIFF, Birmingham, “ Improvements in breech- 
ms and ordnance, and in cartridges for breech-loading fire- 

arm ~27th June, 1868. 

2080. JAMES WARDMAN, JAMES BALDWIN, and FRANCIS BALDWIN, Sand- 
beds, near Bingley, Yorkshire, “ Improvements in the construction of steam 
boil 

2081. WILLIAM BAXTER and DENTON WARING, Raglan’s Mill, Bradford 
and JOSEPH SWITHIN WOOLLER, Bradford, Yorkshire, “Improvements in 

c rying iextile fabrics and fibrous substances, applicable also ior 

Ming and evaporating liquids.” 

CHARD SHAW and JOHN CLAYTON, Higher Walton, near Prestoa 
Lasca: hire, ** Improvements in looms tor weaving.” 

2044. ALFRED VINCENT NEWTON, Chancery-lane, Londor, “ Improvements 
in liquid meters."—A communication from Robert Creuzbaur, Brooklyn 

New York, U.S. 

+5. CLINTON EDGCUMB ROOMAN, Fleet-street, London, ‘* Improvements 

in apparatus for bleaching or lixiviating favrics and skeins.”—A communi- 
cation from Auguste Scheurer Rott and Schéurer, ls, Thana, France. 





































| 2086. GEORGE HENRY WILSON, Sherwood-street, Golden-square, London, 
| , 


**improvements in watches and other timekeepers. 

2057. CLINTON EDGCUMBE BROOMAN, F.eet-sireet, London, ** Improvemen' 
in the manufac ure of shawls and other like fabrics.”—A communication 
from Anthelme Pin, Lyons, France. 

2068. WILLIAM ROBERT LAKK, Southampton-buildings, Chancery-lane 
London, ** An improved apparatus for generating and burping the vapour of 
naphtha.”’-—A communication from Joseph Weatherby Bartlett, New York, 4 

J 29th June, 868 

2059. FRANCIS JOSEPH DRESCHLER, St. John’s-wood, London, “ Tmprove- 
ments in the construction of boilers and furnaces, stoves, or heating appa- 











2090. GEORGE GLOVER, Ranelagh-road, Pimlico, London, * Imorovements in 
means or apparatus for the consumption of naphtha, benzole, and similar 
I quids.”"—A cowmunication from Lasio Chandor, St. Petersburg, Russia. 

2091. GEORGE BOWER, St. Neots, Huntingdonshire, “ Improvements in boiler 








MFIELD, Colchester, Essex, *‘ Improvements in stands or 

tables especially applicable for sewing machines.” , 

20°4. MARCUS BEBRO, Manchester, and OsWaLD Horwoop and WILLIAM 
ELAM, Liverpool, * Improv-ments in mechanism or apparatus to be employed 

for numbering and printing tickets consecutively.” 

2006. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in breech-loading fire-arms and cartrid A communication from 
Louis Isaac Cahen, Boulevart St. Martin, Paris. —30th June, 1868. 

2100. THOMAS W4 and WALTER SHAW BLA‘ King’s Lynn, Norfolk, 
“ [mprovements in machinery for twisting tobacco.” 

2102. WILLIAM LROOKES, Chancery 1e, London, “* Improvements in electro- 

magnetic railway brakes”’—A communication from Leon Hamar, Pesth, 

st July, 1868. . 

S FRANCIS, New York, U.S., ‘ Improved compositions applicable to 

s, and in the manufacture of printing materials and the pro- 
duction of y cloth, artificial bones, and other polishing snrfaces.” 

2112. JOHN EDGAR POYNTER, Glasgow, Lanarkshire, and THOMAS LAW 
PATTERSON, Greenock, Renfrewshire, N.B., “* Improvements in obtaining or 
manufacturing saltpetre, iodine, and bromine.” : 

2114. FREDERICK ARCHIBALD PAVEY, Beil gardens, Peckham-rye, Surrey, 
‘*An improved marking board for billiards, bagatelie, and other games re- 

, ,” 






























printing | 








ENDER, Berwick-on-Tweed, “ Improvements in thrashing ma- 
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2126. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in the treatment or preparation of flax, hemp, jute, and other fibrous 
matters for spinning purposes, and in apparatas for the same. —A commu- 
nication trom Julien Hyacinthe Joseph Bayart, Boulevart St. Martio, Paris. 

2122, JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, “ Improvements 
in shoes for horses and other animals, and in the method of securing the same 
to the hoof.”—A communication from Frangois Lebacq, Paris.—2nd July, 
1868. ; A 

2126. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in machinery or apparatus forthe menufacture of paper pulp.”—A commu- 
nication from Debré and Gr: and Paul Pasgnier, Paris. 

2128. JOSEPH WARD and GEORGE MATTHEW WARD, Gorton, near Manchester 
“ Improvements m the workir g of locomotive et gines.” 

2130. WILLIAM EpwAkp NEWTON, Chancery-lane, London, “ Improvements 
in automaton to) »—A communication from William Farr Goodwin, New 
York, U.s.—4rd Ju’y, 1503 

2132. JAN ANTHONY MULLER, Christopher-street, Finsbury-square, London, 
** An improved meter for regulating anc registering the flow of liquids and 

















gases.” 
2131, ALFRED FRYER 
treatment of sacch 
therein.” 
2138. RICHARD NEI 
miser and feed-v 


Manchester, ** Improvements in the concentration and 
ne and saline solutions, and in apparatus employed 








DHAM, Dukinfield, Cheshire, ‘‘ An improved fuel econc- 
er heater.”—4th July, 1865. 








Invention Protected for Bix Months by the Deposit, of 
Compiete Specifications. 
2211. WILLIAM ROBI LAKE, Southampton-buildings, Chancery-lane, Lon- 
ss don,** Iusprovements in railway carriages.”—A communication from Taomas 
Clare Hargrave, Boston, Massachuset 8.—13th July, 1868. 












Patents on which the Stamp Duty of £50 has been _— 
891. WILLIAM LA PENOTIERE, Essex-street, Strand, London, “ Breech- oat - 
" id projectiles to be used therewith.”—200h 
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2128. NICHOLAS CHARLES §SZERELMEY, ana, Pimlico, London 
“ Paper boards and pipes.”— 17th August, 1865. 
882. DAVID CADDICK, Ebbw Vale, Monmouthshire, ‘‘ Furnaces for puddling 
be." —19th July, 1865, 
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1889. WILLIAM TRANTER, Birmingham, “ Fire-arms, and in cartridges for the 
same.” —20th July, 1865. ss 

1893. RICHARD CLARK BRISTOL, Chicago, U.S., ‘Slide valves.” —20th July, 


65. 
2152. JOHN. BOWDEN, Mitcham, Surrey, ‘‘ Blacksmiths’ bellows.”—21s¢ 
August, 1865. —_ : 
Patents on which the Stamp Duty of £100 has been Paid. 
1777. BENJAMIN BROWNE, King William-street, London, ‘‘Machinery for 
clearing and smoothing spun thread or yarns and other similar fibrous 
materials.”—A communication. —15th July, 1861. ; 

1821. WILLIAM SAVORY and PAUL HAINES SAVORY, Gloucester, ‘* An im- 
proved winding apparatus,”—19th July, 1861. 

1825. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Armour plates, 
&ec.”— A communication. — 19th July, 1861. 

1818. PHILANDER SHAW, Boston, U.S., ** Hot-air engines.” —19¢h July, 1861. 


Notices of Intention to Proceed with Patents. 

674. JAMES GEORGE STIDDER, Hanover-street, Long-acre, London, “ Im- 
provements in water-closets, lavatories, and urinals, and in regulating sup- 
plies for same by water valves,”—28th February, 1868. ‘ 

741. JOHN LETHWAITE, Woburn-place, !ondon, ** Improvements in treating 
the material known as parkesine, and in applying it to various useful and 
ornamental purposes.” —4th March, 1868. 

775. JOHN MAKTIN STANLEY, East parade, Rhyl, Flintshire, ‘* Improve- 
ments in the construction of furnaces.” 

776. THOMAS WHITTAKER, Manchester, ‘* Certain improvements in the prepa- 
ration of paper to be employed in the manufacture of waterproof paper.” 
979. WILLIAM LANGWELL and HENRY SPRING, Don Glass Works, Atter- 
cliffe, Sheffield, “Improvements in the manutacture of bottles, and in the 

apparatus to be employed therein "6th March, 1868, 

791. HERMON SYMONS, Kentith Town, London, *‘ Improvements in fire- 
guards and fire screens.”"—7th March, 1868. 

$)4. HENRY MICHAEL LEE, Cross-street, Manchester, “ Improvements in 
cases employed to contain visiting or address cards. 3 






810. AUGUSTUS FRASER BAIRD, Pimlico, London, “Improvements in earth 
clos:ts, applicable also to vrinals.” 





812. 
ments in the construction of organs. 

814. EDMUND MOREWOOD, Cheam, Surrey, “ Improvements in coating metal 
plates, and in apparatus used therein.”—9th March, 1868. 

$19. JAMES SLATER, Catherine-terrace, Lansdowne-road, Surrey, “ Improve- 
ments in heating the feed-water for steam engines and other bollers, to 
economise the consumption of fuel and feed-water, and in apparatus 
therefor.’ 

$23. JAMES JONES, Consett Ironworks, Durham, “ Improvements in finishing, 

avhtening, and punching rolled railway and other bars of iron and steel.” 

$3!. HUBEKT ELLIS SMITH, Hereford Ironworks, Hereford, “ Improvements 
in steam engi es and botkrs.”—10th March, 1868 

836. FRANKLIN WINSER, Manchester, and ISRAEL SWINDELLS, Kegworth, 
Leicestershire, “* improvements in the manufacture of sulphate of mag- 
nesia,” 

437. BENJAMIN BROWNE, King William-street, London, ** Improvements in 
theconstruction of girders of rails, railway chairs, sleepers, switches, points, 
avd crossings, and in the mode of laying, fixing, and working the same on 
lines of ra!lways and in other situations.”—A communication from William 
Buckwell, Coreggio Emilia, Italy. 

&39. SAMUEL NAYLOR, Ravensfleet, East Stockwith, Lincolnshire, “ Improve- 
ments in apparatus for ra‘sing water.” 

840. MATTHEW TURNER SHAWand THOMAS HOWARD HEAD, Cannon-street, 
London, *‘ Improvements in rolling tron and steel, and in wrought girders 
and joists, and in machinery for pr. ducing the same.”—1!th March, 168. 

817, HENRY FLETCHER, Old Hall-street, Liverpool, ** An improved method of 
obtaiv ing and apply'ng motive power.” 

851. ANSON PARSONS STEPHENS, Brooklyn, New York, U.S., “‘ Improve- 
ments in vices and similar clamping mechanism.”—12th March, 1868 

856. EDWARD KENWORTHY DUTTON and JOHN HOLME and HENRY HOLME, 
Manchester, “ Improvements in sewing machines.” 

857. JOHN HORNBY MAW, Broseley, Shropshire, “ Improvements in mode- 
rator lemps.” 

858. STEPHEN BATES and WILLIAM REDGATE, Nottingham, ‘‘ Improvements 
in tte manufacture of lace in twist lace machines.” 

861. MICHAEL ROWAND Lewisham, Kent, ** improvements in the treatment 
or preparation of the ingredients employed in the manufacture of fermented 
liquors.” 

863. CAKL SEVERIN MOLLER, Philpot-lane, London, *‘ An improved portable 
vide weapon adapted for the use of the army more particularly.”—A commu- 
nication from Johann Linnemann, Svanegade, Copenhagen, Denmark.—13th 
March, \868 

868. WILLIAM GEORGE BEATTIE, South Bank, Surbiton, Surrey, ‘‘ Improve- 
ments in steam pistons.” 

872. JAMES BAIRD HANDYSIDE, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in arrangements and apparatus for applying springs to railway rolling 
stock and otherwise ” 

879, PIERKE FRANCOIS GUBAULT, Rue Milten Angers. Paris, ‘Improvements 
in machinery tor finishing boots and shoes."—14th March, 1868. 

896. JOSEPH SMITH GEE Atlas Steam Siate and Marble Works, Gloucester, 
“Im: rovements m ornamenting slate and such-like materials to be after- 
wards ename!led.”—16th March, 1864. 

906. JEAN MARIE POISNEL, Rue Hauteville, Paris, “ Improvements in the 
manufacture of straps, belis, bands, pipes, and other articies of india-rubber 
or similar fabric.” 

907. JO>EPH THOMPSON, Manor House, Camberwell-road, and JOHN THOMP- 
SON, Camberwell-greep, London, *‘ Improvements in machinery for shaping 
wood, applicable especially for producing spokes for wheels.” 

908. JEAN MARIE POISNEL, Rue Hauteville, Paris, *‘ Improvements in the 
manufacture of coverings for the feet.”"—17t4 March, 1868. 

$20. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
manufacture of covering for floors."— A communication from William 
Howell, James C. Fenn, and Charles H. Day, Philadelphia, Peunsyl- 
vania, U.S. 

922. ROBERT TOWNSEND, King Henry-street, Ball's Pond, London, “ Improve- 
ments in breech-loading fire-arms.” 

924. JOUN BARNES LINNETT, Birmingham, “ Improvements in the meaus of 
producing optical fllusions.”—18t4 March, 1863. 

934. ELLIS ROWLAND and JOHN BALTON, Manchester, ‘‘ Certain improve- 
ments in the method and arrangement of apparatus for closing dampers, 
which apparatus may alse be employed for measuring liquids.” 

935. GEORGE DAVIES, Serle-stree:, Lincoln’s-inn, London, “ Improvements in 
machinery for combing cotton and other fibres.”—A communication from 
Milton D. Whipple, Cambridge, Massachusetts, U.S. 

938. FREDERICK WARNER, Jewin-crescent, London, and HENRY CHOPPING, 
Roxwell, Essex,“ Improvements in windmills.” 

939. WILLIAM Hooper, Mitcham. Surrey, “ Improvements in treating india- 
rubber, and in the manufacture there‘rom of fabrics and of insulated tele- 
graphic conductors.”—19th March, 1868. 

958. GEORGE DAVIES, Serle-street, Lincoln's-inn, London, ** Improvements 
in apparatus to be used in the manufacture of millstones, and in the working 
of hard stones in general.”—A communication from Samuel Golay, Paris.— 
ist March, 1868 

982. CHARLES DE BERGUE, Strand, London, “ Improvements in locomotive 
eng nes, and in ihe modes of transmitting the power of a locomotive engine 
to the tender and other carriages of a train, for converting their wheels into 
¢riving wheels.” 

985. ALFRED VINCENT NEWTON, Chancery-lane, London, * Improvements in 
thrashing machinery.” A communication from Auguste Bernard Aibaret, 
Paris.—23rd March, 1868. 

$92. THOMAS WILLIAM FULLER, Leamington, Warwickshire, “ Improvements 
in carriages.” 

994. EDWARD GRAY, Sheffield, Yorkshire, “ Improvements in the manufacture 
of metal bars intended to be made into horse-shoes and other articles.” 

995. EDWARD GRAY, Sheffield, Yorkshire, ** An improved mode or method of 
strengthening or increasing the durability of rails, points, and crossings for 
railways.” 

1000. KOBERT SMITH, Chorlton-upon-Medlock, Manchester, “ Improvements 
in machinery for winding cotton, siik, and other yarns or threads on to 
spocls, cards, or balls, and in additional apparatus to be used when winding 
balls for ticketing the same.”— 4th March, 1868. 

1023. JOHN JAMESON. Catherine-terrace, Gateshead, Durham, ‘* Improve- 
Men's in the preparation of safety paper.” 

1026. WILLIAM PETER PIGGOTT, Argyli-street, London, ‘“ Improvements in 
transmitting electric telegraph messages, and in apparatus employed there- 
in.”—25th March, ‘868. 

1032. THOMAS BETTNEY, Manchester, “ An improvement in paper-cutting 
machines, which improvements are also applicable to certain printing 
machines, envelope and lubel-punching machines, and to other similar 
machines for punchin shapes.” 

1038. WILLIAM DEWHIKST CLIFF, Wortley, near Leeds, Yurkshire, “ Improve- 
ments in furnaces or k Ins for the burning of bricks, pottery, iron ore, and 
other similar substance:.” 

1010. BENJAMIN BROWN, King William-street, Londen, “ Improved machinery 
for the manufacture of col ars, cuffs, and other articles of dress made of paper, 
or paper and cloth combined.’”—A communication from Wiiliam Nathan 
Throckmorton, New York. 

1043, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in lxmps for burning tiquid hydrocarbons.”—A communication from Robert 
W allace Park, John Charles Love, and William Henry Love, Philadelphia, 
Pennsylvania, U.3.—26th March, i868. 

1046. STEPHEN HOLMAN, Laurence Pountney-lane, London, ** Improvements 
in the construction and application of steam pumps, parts of which improve- 
ments are also applicable to other pumps, blast engines, exhausters, and 
other machines, also ‘mp ovements in hydraulic lifts and the mode of work- 
ing the same.”—27th March, \ 868. 

a “¥ JOHN HENRY JOHNSON Lincoln’s-inn-fields, London, ‘‘ Improvements 

the treatment of cork, and in the manufacture of a new compound or 
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HENRY WILLIS, Rochester-terrace, Camden-road, London, *‘ Improve- 
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material therefrom, applicable to various useful purposes.”—A communica- 
tion from Henry Hauer and William Howell, Philadelphi i 
U.8.—31st March, 1858. 

1097. THOMAS COULDREY, jun., Kirkdale, near Liverpool, ‘‘ Improvements in 
pumps for ships and other purposes, and in the construction of buckets or 
valves for the same."—Ist Apri/, 1868. 

1156. JOHANN MAXIMILIAN PLESSNER, Rue dé Ja Chaussée d’Antin, Paris, 
** Improvements in the mode of and apparatus for obtaining motive power.” 
—bth April, |868 

1190. JOHN LEEMING, North Holme Mills, Bradford, Yorkshire, ‘‘ Improve- 
ments in looms for weaving.” — 9th April, 1868. 

1305. Josep HOLROYD BOLTON, Manchester, “Certain improvements in ma- 
chinery or apparatus for sizeing and drying warps or yarns of cotton or 
other fibrous substances,” 

1310. ROBERT StvE, Southwark Bridge-road, Southwark, London, “‘A new 
machine for obtaining motive power.”—22nd April, 1868. 

1326. EDWARD ROSTRON and WILLIAM WALKER WHITTAKER, Waterfoot, 
near Manchester, “‘ Improvements in machinery employed in the manufac- 
ture of felt.’ 

1334. CHARLES BROWN HARDICK and JOHN HARDICK, Brooklyn, New York, 
US.. “ Improvements in direct-acting engines and pumps.”—23rd April, 
1868. 

1467. JOSEPH HICKMOTT, Clapham, Surrey, “ Improvements in preserving 
metal ic articles from oxidation and decay.” — 5th May, 1868. 

1510. GEORGE BOWDEN and JOHN REED DICKINSON, Oxford-street, London, 
“Improvements in apparatus or means for protectiog the points of brashes 
and pencils Sth May, 1868. 

1867. THOMAS ALDRIDGE WESTON, Birmingham, “‘ Improvements in ma- 
chinery or apparatus for raising and lowering, moving, or transporting 
heavy bodies.”—Gh June, 18°8. 

193!. WESTLEY RICHARDS, Birmincham, “Improvements in breech-loading 
fire-arms and projectiles.”—1!2th June, 1868. 

2007. WILLIAM TONGUK, Kennington, Surrey, “ Improvements in machinery 
for preparing fibrous materials for combing and spinning.”—22nd June, 1868. 

2030. WILLIAM’ CARR, Manchester, ‘‘ Certain improvements in the construction 
and manufacture of carriages, coaches, and other vehicles of a similar 
description "—24th June, 1868. 

2060, F ; HOLMES, Gravesend, K mt, “ Improvements In electro- 

electric machines.”—26th June, 1868. 

WILSON, sSherwood-street, Golden-square, London, 

vatches and other timekeepers.”—279th June, 1868. 
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ovements in railway carriages.”—A commnnication from Thomas 
rgrave, Boston, Massachusetts, U.8.—13th July, 1868, 






All persons having an Interest in opposing any one o: such appi‘cations 
should leave particulars in writing of their objections to such application at 
the office of the Co sioners of Patents, within tourteen days of its date, 
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of the amount of price and postage. Suns exceeding 5s. must be remitted by 
Post-office Order, made payahie at the 'ost-office, 5, High Holborn, to Mr. 
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-tane. Ta 
Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 


ments of specifications. 


ndon 














ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Including Fixed Sicam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, dc. 

3648. S. SALTER, Stroud, ** Rotary engines.””— Dated 23rd December, 1857. 

This invention relates to certain improvements in the constructicn of rotary 
engines, whereby a direct circular motion is given to the driving shaft in lieu 
of the ordinary reciprocating motion converted by the action of the crank into 
rotary motion.— Noi proceeded with, 
R, Anstruther, Fife, “ Motive power engines."—Dated 24th 





, 1867. 

This invention relates, First, to a novel arrangement of motive power engine 
of the class known as rotary engines, and consists in the use of a cylinder in 
which a revelving piston is placed, the part of the piston against which the 
steam or other motive agent acts heing packed so as to closely fit the space of 
the cylinder in which it revolves. The cylinder is provided with ports or 
passages in communication with both side the projecting part of the revolv- 









ing piston, on one side of which the motive agent for driving the engine is 
admittec nd on the other or opposite side, and through the opposite passace 





or passages, it escapes or exhausts. The passages are provided with a valve 
or valves, which is or are opened and closed by the motion of the engine at 
the proper time, and by means of the valve or valves theadmission of the motive 
agent may be cut off at the rcquired moment, and the motive agent (provided it 
be steam’. compressed air, or other elastic finid) can thus be worked expansively. 
The invention comprises other features. —Not proceeded with. 

44. F. CHAMBERLAIN, Bredecot Court, near Worcester, “ Steam boiler and 

other furnaces.”— Dated 6th January, \868. 

The patentee claims, First, the combination of a fire-brick combustion 
chamber or (urn with an air heating chamber or flue in communication 
therewith, constr ed above the arch of the said combustion chamber, and 
with a perforatec clay heat director or accumulator disposed in or under 
the vessel to be heated, the whole being arranged and operating substantially 
in the mauner descri! Secondly, the combination of a feed hopper with a 
vertical or nearly vertical or step grate and horizontal dead plate, situate out- 
side a steam generator or beiler with a fire-clay heat director or accumulator 
situate in the fiue or flues of such generator, substantia'ly as described. 

103. HopGson, New Barnet, “ Engines to be worked by water pressure.”— 
aled 11th January, 1868 

Th's invention has reference to a former patent granted to the present 

patentee the 23rd Mare 5 818). The engine described in the 


























, 1865 (No. 
specification of the above-mentioned letters patent consists of a case in which 
a wheel or centre-piece revolves by the action of the motor on the ends of one 
or more chambers in which the motor is confined. The pressure of the motor 
in the opposite direction to that of the engine is counterbalanced or neutralised 
by being transmitted through certain mechanism in a direct line to the axis, 
sin, according to the invention above referred to, consists of loose 
pieces hav somewhat the form of a triangle or parallelogram, which are 
received in suitable spaces, formed for them in the wheel or centre piece, but 
are immovable therein. Now the present invention consists in mounting such 
triargular or other shaped pieces upon pivots or centres upon which they are 
capable of oscillating, and th ough which the pressure on the inclined faces of 
such pieces is transmitted in a direct line to the axis of the wheel, and is thereby 
either entirely, or to a great extent, counterbalanced or neutralised, and the 
inventor forms the spaces in which such triancular or other shaped pieces are 
placed in such manner that the triangular or other shaped pieces shall be free 
to oscillate therein without exerting any pressure except upon their centres of 
motion.—Not proceeded with, 
112. T. WHITWELL, Stockton-on-Tees, “ Furnaces.”—Dated \ith January, 1868. 
The patentee claims the construction of a permanent gauge in the flue necks 
of puddiing, boiling, heating and other furnaces, substantially as and for the 
purpose described and iiustrated in the drawings. 













Class 2.—TRANSPORT. 

Tacluding Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢. 

3654. W. BURLEY, and W. H. GLASSON, Landport, ‘: Construction and arrange- 
ment of plummer blocks and bearings for propeller shafts, &c.""—Dated 24th 
December, 1867. 

Instead of constracting the plummer blocks with a horizontal junction, they 
are made in two sections which meet and are connected vertically, or at any 
ang'e less than 90 deg. The lower portion of each section is properly secured 
to the bedplate or other support, and the two sections are connectei at the top 
by a bolt or other analogous contrivance. When it is desired to lift the shaft, 
it is only necessary to remove the respeciive portions of the plummer blocks and 
bearings, which is done with great facility, when the shaft will be left entirely 
free. A further portion of this invention consists in forming plummer blocks 
arranged as before mentioned with bearings in the interior thereof instead of 
the same being separate as hitherto constructed. — Not proceeded with, 








3658. P. Demeurs, Paris, ‘‘ Railway carriage brake,”"—Dated 24th December, | 3669. N. GREENHALGH, 
 Beamin 


1867. 
This invention relates to an improved construction and adaptation of railway 





| 


manner of the ordinary wheel brake by means of a vertical handle shaft and 
wheel, which operates on a cogged wheel and rack in connection with the bars; 
from one end of the bars an oblique connecting road is joined, and is attached 
to the brake hereafter described. At the point o! junction of this rod and the 
brake another oblique roa is attached, extending from the rack, and below this 
rod a second connecting rod is extended to the end of the brake to steady the 
same. The brake is applied between the front and rear wheels of the carriage 
at the side, and consists of a serrated or notched shoe composed of iron and 
having two uprights or standards thereon, within which a spring is adjusted, 
and the connection between the brake and the suspending rods is formed by 
a vertical swivel which bears upon the spring. The various points or bearings 
should be provided with springs of meta! or india-rubber to deaden the shock 
or jar of the brake, which, when lowered from ‘the side of the carriage, drags 
along the ballast or road of the railway and brings the train to a stop ina very 
short period of time.— Not proceeded with. 

3661. T. HARBISON, Manchester, ‘* Rails for railways.”—Dated 24th December, 

1867. 

Here the inventor constructs the rai] in twolongitunina] parts, the lower portion 
being in the same lengths as the upper, and constituting a continuous chair. 
Upon projecting parts formed on these lengths he places cap pieces constituting 
the rail, and in such manner that they extend over one-half or other portion of 
two of the aforesaid lengths, whereby the joints become broken, and a solid 
foundation throughout is acquired. Between the two parts above described 
he places a strip of india-rubber. Ordinary sleepers may be employed.— Not 
proceeded with. 

3666. W. Hewitt, Birmingham, “ Holders for holding or gripping reins 
whips, &c.” —Dated 24th December, 1867. 

The patentee claims making the holders of two spring toneues made of 
separate pieces of steel or other elastic material, or of one piece of steel or other 
elastic material, between which spring tongues the article to be held is gripped, 
substantially as described and illustrated. 

3676. J. COCKSHOOT, jun, and H. WEATHERILL, Manchester, ** Railway 
brakes.” — Dated 2ith December, 1867. 

This invention is designed for the purpose of preventing or stopping the 
revolution of the wheels of railway carriages by the power and speed of the 
train, so as to break or stop the revolution of the carriage wheels by self-acting 
means when it is desired to retard or stop the train, and the improvements 
consist in the novel employment and use of a plateor bar of metal running 
longitudinally the length of each carriage, the said plates being supported by 
means of brackets or bearings secured to the axles, and in which they are 
allowed to slide. 

38. G. PLATT, Stockport, and W. TATE, and W. H BAILEY, Salford, “ Appa- 
ratus for laying fog signals on railways.”—Dated 6th January, 1868. 

This invention has for its object the construction of an apparatus to be 
attached temporarily or permanently to a railway carriage, wagon, engine, or 
other vehicle used on a railroad, for the purpose of Isying fog signals upon 
the metals or rails for signalling for any purpose from such railway carriage, 
wagon, engine, or other vehicle whilst in motion; and consists of a hollow 
trunk or tube of any suitable shape, and constructed of any suitable material, 
and either bent round at its bottom extremity or opening out into an open 
bottomed channel fitted with a slide valve, so arranged that any number of fog 
signals may be stored in the trunk or tube, and only one, two, or more dis- 
charged at a time by means of levers and rods continually disposed wpon the 
apparatus, and connected with the slide plate, so as to open and close it when 
required.— Not proceesed with. 

47. E. MYERS, Craven street, Strand, and G, A. CANNOT, Pudding-lane, 
London, “ Permanent way of railways.”—Dated 7th January, 1864. 

Here the transverse sleepers are formed with grooves or channels which 
correspon’ in distance apart with the gauge of the railway they are intended 
to support. A number of such sleepers being placed at suitable distances 
apart, the rails are placed in the grooves, and are fixed in position therein by 
means of plates or clamps, which act in combination with the grooves in the 
sleepers as substitates for ordinary chairs. These clamping plates are formed 
with ribs, flanges, or projecting surfaces on their edges, which come in con- 
tact with the rail, being so formed as to enter and fit into the hollow on each 
side of the rail, and also in the cavity of the groove in the sleeper, thus 
embracing and retaining the rail in a vertical position when fixed by suitable 
pins or bolts to the sleepers, without the aid of keys or wedges. Where the 
ends of the rails come together broader clamping plates are employed, so as te 
embrace the ends of the two rails where they come together, thus dispensing 
with the use of fish-plates for bolting the end of the rails together.—Not pro- 
ceeded with. 

54. J. GRANVILLE, Liverpool, “‘ Lowering boats from ships’ sides in a seaway.” 
—Dated 7th January, 1868. 

This invention consists in fitting the eyes or ring bolts forward and aft with 
a short bar, and jointed thereto so as to form a tongue resembling that of an 
ordinary buckle; a piece of clam, or a rope with an eye at each end, is carried 

through guides on the bottom of the boat, and passed through the ring bolt 
and over the end of the tongues of the ring bolts ateach end. This chain is a 
little longer than enfficient to reach from ring bolt to ring bolt, and in the 
centre of its length it is provided with a whip or additional piece of chain, by 
which the centre portion is drawn up and made fast to a belaying pin or other 
fastener on the centre thwart, or other convenient situation in the boat. 
When the apparatus is ready for use a!] that is necessary to bs done is to hook 
the davit blocks into the bars or tongue pieces, when the boat can be elevated 
from the deck being suspended. On the boat being put over the side and 
lowered in the ordinary way, when it is desired to disengage her from the 
davit’s tackle all that is required to be done is te let go the whip in the centre 
of the chain, which, rendering out at each end, allows the tongue pieces to 
tilt upwards and throw off the end of the chain which had previously confined 
the tongue pieces down, thus instantly disengaging the boat from the tackle 
by which it had been suspended.— Not proceeded with. 
79. W. E. NEWTON, Chancery-lane. London, ** Mode of propelling vessels,” — 
A communication.— Dated 8th January, 1868. 

This invention consists in the combination of a horizontal engine with an 
improved propeller of a sector form and comprising a greater or less portion 
of a circle. This propeller is mounted on a horizontal axis in a trunk or 
chamber at the stern of a vessel; or, if preferable, one propeller can be placed 
at each side thereof. The engine is constructed to work with a very short 
stroke, and its piston rod or connecting gear is attached so near to the pro- 
peller’s axis that the distance therefrom does not exceed one-fourth part of the 
propeller’s radius. The engine is placed ina horizontal position, and acts in 
the line of the vessel’s motion, and therefore the power applied to the propeller 
is communicated to the vessel in the most effective manner possible. There 
are various other features included in the invention. 

106. W. W. Hooper, Bow, ** Apparatus for giving signals on board ship, &c.” 
— Dated 11th January, 1868. 

The documents relating to this invention are with the law officers under 

objection, and cannot at present be seen. 





Class 8.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3643. W. W. URQUHART and J. LINDSAY, Dundee, “ Machinery for softening 

jute, hemp, &c.' —Dated 23rd December, 1867. 

This invention relates to machinery for softening jute, hemp, and similar 
fibrous materials, and consists in employing certain means for obtaining a 
lateral rubbing or frictional action between the surtaces of the rollers used in the 
softening process, 

3644. R. CRAWSHAW, Colne, Lancashire, “ Shuttles for looms.”—Dated 23rd 

December, 1867. 

This invention relates to an improved method of forming and securing the 
“lump” or enlarged part of the tongue or peg of shuttles thereon when cast 
iron is used, and consists in casting such lumps on the tongues or pegs.— Not 
proceeded with. 

3665 S. and F. LENNARD, Leicester, “ Manufacture of warp fabrics,”"—Dated 

24th December, 1867. 

According to this invention, in order to produce a fabric with broad ribs, 
each requiring two or more needles for its production, the patentees arrange the 
machme to lap the threads not in every needle, as heretofore, but in the follow- 
ing manner :—For one course, say the front course, the threads are lapped over 
several acjacent needles, as many as are required to make the front rib; next 
to them a number of needles are left without lapping, sufficient to produce the 
space between the front ribs, and beyond other needles are lapped to produce 


| another rib, and so on. Then, in the back course, only those needles are lapped 


| 


which are opposite the spaces where, in the front course, the needles were not 
lapped, and these needles produce the back rib, so that, as will be seen, wide 
ribs are now produced, such ribs being each the product of several needles 
carried by one bar. In order to lap the threads on the needles in the manner 
described in place of using only guides working with the needles on both bars, 
the patentees use three sets of guides, one set working with the needles of one 
bar only, another with the needles of the other bar only, and the third working 
with needles of both bars. The guides in each set may be carried by two or 
other number of guide bars. It is obvious that where the needles are not 
}apped the needles themseives may be omitted from the machine. 

3668, J. LignTrooT, Burnley, “ Printing certain textile fabrics and yarns, ’— 

Dated 26th December, 1867. 

This invention consists in applying (in the manner described) to textile fabrics 
or yarns, and more particularly those made from cotton or linen, certa'n indigo 
preparations simultaneously with the usual mordaunts for dyeing, the indigo 
preparations undergoing the usual operations of dycing and cleaning along with 
the mordaunts, and the result being that blues, greens, and other shades are 
produced along with the colours obtained by dyeing mordaunts with dye stuffs, 
Sharples, W. SHAW, Heaton, and J. MALLISON, 

yarns.”"— Dated 261 ber, 1867. 

First beaming 


g cert 
These improvements consist in the warps, or winding them 
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THE ENGINEER. 





upon a perforated and hollow beam or roller, so constructed and arranged as to 
be available for use in the loom. The patentees then temporarily close the upper 
ends of the sald hollow beam, save an opening for the introduction of steam, 
which is forced thereinto and through the perforations, and also through the 
yarn or warp wound thereon for any desirable length of time. The beam with 
the warp thereon is then removed to the loom ready for weaving. 

3074. E. J. HUGHES, Manchester, “ Blankets used in machines for printing textile 

fabrics.” —A communicatio.—Dated 27th December, 1867. 

Instead of the ordinary felted woollen blankets the patentee employs 
blankets made of woven materials, and the First part of this invention relates 
to the textile qualities of the fabric used for the blanket, and to the finish of 
the same, The invention consists in cutting away and removing one half of 
the thickness of the warp and fulling threads to about two inches of the two 
ends to be united (as shown in the drawings), and from opposite sides of the 
two ends relatively one with the other, so that an equal thickness with the 
main part of the fabr c wili be produced by lapping the two half thicknesses of 
both ends one upon the other. 

3679. H. HIGGINS, and T. S, WHITWORTH. Salford, “Machinery for preparing, 
spinni»g, and doubling cotton, &c.”— Dated 27th December, 1867. 
This inse ition relates, under one head, to those carding engines in which a 





to which it is applied may be more thoroughly secured than hitherto. It 
consists of a double bolt, the prongs {or bolts of which, when the window is 
closed, are caused to project from the pulley stile on either side of the parting 
bead, and take into suitable recesses made in each sash, so as to prevent their 
being raised or lowered.—Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3642. C. W LANCASTER, New Bond-street, London, “ Construction of cannon.”— 


This invention relates to the bore of cannon and other fire-arms,and consists 
in constructing or forming the cannon semi-oval in section, that is to say, one- 
haif of the cross section of the bore is semi-oval and the other half semi- 
circular. The semi oval half has a spiral or twist of any desired pitch, and the 
semi-circular half may be plain or rifled. 

3652. F. A. ABEL, Woolwich, ** Production of explosive compounds.”—Dated 
24th December, 1867. 
The patentee claims, First, combining gun-cotton in a filamentous or pulped 





series of flats is mounted upon travelling chain, and consists in an arrang' t 
whereby the grinding of the flats is regulated by the surfaces which register 
them when in operation for carding. The aforesaid surfaces are, us is well 
known, turned over when being ground, and the patentees propose to cause these 
registering surfaces to travel in contact with a template or shaper which regu- 
lates the action of the grinding roller. Also in such carding engines as afore- 
said they employ a rol'er to strip the flats and to work with the licker-in and 
main cylinder. The invention relates, Secondly, to slubbing and rooving 
frames, ard consists in methods of adapting the flyer to the spindle. Thirdly, 
the invention relates to throsties for spinning and doubling, and consists, First, 
in a method of adapting double rows of spindles and flyers or rings and travel- 
lers on the same side of the machine. To accomplish this they mount them on 
the frame in divisions, and provide these divisions with centres of motion upon 
which they can be turned independently of each other. For driving the spindles 
they employ cylindrical friction surfaces in contact with the interior periphery 
of which are rollers attached to the spindles. Fourthly, the invention relates 
to machines for wet doubling, and consists in an arrangement whereby thuy 
are enabled to facilitate the cleaning of the water trough. For this purpose 
they mount the said trough upon parts which are capable of being lowered, and 
it may therefore, when necessary, be moved away from the rollers, There are 
other details included in the specitication. 

41. T. STOKES, Kidderminster, “ Manufacture of pi'ed fabrics in imitation of 

the fleece or fur of animals."—Dated 6th January, 1868. 

This invention consists in attaching, by preference, the root ends of locks, 
staples, or tufts of wool, hair, or fur, as cut or taken from the skin of the ani- 
mal (and without having been previously formed into a thread or yarn) to a 
woven, felted, or other fabric, so that the projecting ends o: the locks or tufts of 
wool, hair, or fur, will form a piled or plush surface to the fabric, and give it 
the appearance of the skin of the animal from which the fleece, hair, or fur, 
has not been removed, retaining the same character after the fabric is washed, 
dyed, dressed, or otherwise treated. —Not proceeded with. 

67. J. TOMLINSON, Rochdale, ‘‘ Machinery for twisting and untwisting flax, &c.” 
—Dated 8th January, 1868. 

This invention is applicable to those machines in which the yarn passes 
through a tube of the fiyer, and then is guided on to the bobbin, and consists 
in an improved mode of driving the feed rollers connected to the boss of the 
flyer plate, so that as the yarn passes between the rollers it receives a positive 
twist. The same arrangement, with the addition of the feed or holding rollers, 
is applicable for untwisting yarns. Another part of these improvements in 
machinery for untwisting yarns relates to the mode of supporting the bobbins 
on which the yarn to be untwisted is wound. The bobbins and flyers are arranged 
in rows, and are placed upright on the borses of level pinions driven by other 
pinions on horizontal shafts. This ar i space and affords 
facility in removing the empty and replacing fall bobbins. Another part of the 
invention consists in chlling by the ordinary well known method the bosses of 
the fiyers where they fit in the level pinions above referred to. 


68. L. SIMON Nottingham, ** Laying metal leaves on printed surfaces.”—A com- 
munication. - Dated sth January, 1868. 

This apparatus is intended to facilitate the use of the rolls,in which are 
contained the sheets of leaf metal, and especially the imitation gold and silver 
foils employed in the manufacture of gilt and silvered paper. According to 
this invention the foils are first placed in juxtaposition, taking care that they 
shall lap sufficiently the one over the other, after which the paper on which 
they are applied is rolled up and deli d to the in this form. It 
will be understood that by adopting this mode it suffices 'o apply in a suitable 
manner the roll containing the metal sheets or foils on the paper to be gilded, 
which paper is previously partly or wholly covered with a coat of a suitable 
size, to effect the gilding or silvering of the whole ora portion of the paper 
wherever the size has been applied. 

76. J. DAWSON and J. HOWARTH, Bacup, Lancashire, ‘‘ Looms.” —Dated Sth 
January, 1868. 

This invention relates to that portion of the loom termed the taking-up 
motion, and is designed to dispense with the ratchet wheels, pawls, and sand 
roller now employed, and the improvements consist in the adaptation and 
application of a novel arrangement of gearing and tension bar, by which 
means the cloth is taken at once on to the cloth roller, and a uniform pick 
throughout the entire piece is simultaneously effected. And the improvements 
consist also, in giving motion to the ordin«ry train of gearing actuating the 
cloth roller by a special arrar.gement of gearing. 











80. T. GREENWOOD, Leeds, ** Machine for preparing to be spun silk, &c.” ~ 
A communication. — Dated 8th January, 1868. 

This invention relates to improvements in screw gill spreading, drawing, 
and rooving frames adapted fur working silk, China grass, and other similar 
fibrous substances, the object of the improvements being to separate or open , 
out the fibres preparatory to their undergoing the drawing operation. This ; 
end ig obtained by the action of a rotary gill or porcupine roller, which is used ‘ 
in the place of, and in substitution for, the 0; ry rollers. The invention is ; 
not described apart from the drawings. ! 
81. J. PETRIE, jun., Rochdale, “* Improvements in brats or travelling surfaces | 

Sor conveying wool and other fibrous materials out of or into washing 
machines.” — Dated 8th January, 1863. 

This invention is not described apart from the drawings. 

82. J. TUCKER. Old Lenton, near Nottingham, ** Dressing fabrics and yarns,”— 
Dated &th January. \*63. 

Here the inventor employs rice prepared by soaking it in caustic soda. and so 
extracting the gluten. The rice is then washed, ground in a wet state, and 
the prepared rice paste so obtained is boiled, and so it is applied to the fabrics 
or yarns.—Not proceeded with. 

94. S Moatimer, Bradford, ‘* Machinery for combing wool, &c.”—Dated 10th 
January, 1868. P 

This invention relates to the arms which carry the nippers, and which are 
technically called the cart shafts. The inventor mounts the said arms on a 
rocking shaft supported on the k of the hine underneath the 
tappet shaft, forming a slot hole in each of the said arms of sufficient size to 
span the tappet shaf’, and allow for oscillation thereof. These arms he forms 
or fixes on the rocking shaft, either separately or connected, as usual, and he 
fixes a bearing or pedestal on the frame to support the middle of the tappet 
shaft, or he places a strap or brace connecting the tappet shaft and the rocking 
shaft intermediately thereof, so as to diminish the pressure on the former shaft. 
—Not proceeded with. 

103. J. | ILLING and R. SCAIFE, Folne, Lancashire,“ Apparatus to be employed 
in spinning, twisting,or doubling cotton, &c.”—Dated 1\th January. 1865. 
This invention relates to that part of apparatus for spinning, twisting, or 
bling fibrous suhst called the spirals and flyers, and consists in the em- 
ployment and use of a flyer mounted on a short spindle which revolves within 
a hollow spindle by the tension or pull of the yarn or thread on the bobbin, 
which is connected or positively driven by a wharf and pulley attached to 
a bush extending throu.h the bobbin and rotating upon the outside of the said 
hollow spindle. The winding ofthe yarn on the bobbin being thus dependent 
upon its continuity prevents hard waste being made, because the fiver ceases 
to deliver immediately the yarn breaks. The revolution of the bobbin is 
effected by means of a band passing round the said wharf, the wharf and 
bubbin being lifted by the ordinary copping rail, the hollow spindle being fixed 
in a socket in the frame. 
107. J, C. ELLISON, Rawfolds, York, “ Machinery for folding fabrics.”—Dated 
(lth January, 868. 

This inventiou has reference to a former patent granted to the present 
inventor the 2nd January, 1867 (No. 12), and comprises much detail which we 
cannot give space to here.—Not proceeded with, 











Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
ils, de. 
89, R. WINDER, Farninghain, Kent,“ Folding machine for folding sheep. Dated 
9th January, 1868. 

This invention consists in a means of rolling and unrolling netting of any 
kind used for folding sheep, and in making temporary inclosures, nettings, and 
other plans, as fullows :—The corner post is fixe1, and the end of the netting 
fastened to the centre ring of the corner post. The man then pulls the machine 
forward by the handle (marked D in the drawing), and as he does so, lays out 
the netting to form the fold. Stakes are then driven at certain distances 
apart, and the netting fixed to these and made to form the fold, 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
88. G. A. HEATH, Greenwich, “ Sash fastenings.”—Dated 9th January, 1868. 
This invention relates to an improved sash fastener, whereby the windows 





with one or more oxidising bodies, together with an alkali or 
alkaline carbonate, and lidati such Pp d substantially as and for 
the purposes set forth. Second, combining granu'ated or moulded masses ot 
gun-cotton with nitro-glycerine, substantially as and for the purposes set forth. 
Third, combining nitro-glycerine with granulated or moulded masses of gun- 
cotton previously incorporated with oxidising and akaline bodies, substantially 
as and for the purposes set forth. Fourth, providing the conipounds set forth 
in the first, second, and third claims with a coating of paraffin, or other pro- 
tective materials, substantially as set forth. 
70. M. WALKER, Essex-street, Strand, and G. H. Money, Jermyn-street, 
London, ** Breech-loading small arms,”— Dated 8th January, 1868. 

An extension of time for filing the final spccification of this invention 
having been petitioned for, the documents relating to the invention cannot at 
present be seen. 








Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

53. W. J. TONGUE, Wolverhampton, “ Lamps for burnin rafin and other 

hydrocarbon oils.” — Dated 7th. January, 1868. _— 

In adopting this invention to, say, roof lamps for railway carriages, in place 
of having the supply pipe which carries the burner to open immediately into 
the bottom of the circular reservoir containing the oil, as now practised, the 
supply pipe is carried up through and above the reservoir, and turned down 
again so as to open into the reservoir, thus forming a supply pipe. Thissupply 
tube is packed with lamp wick throughout its whole length, and which extends 
a little beyond the opening of each end of the pipe, thus forming a sy phon. 
The lower end of the supply pipe is connected with a small receiver, on the top 
of which is screwed a flat wick holder, which is a little larger than those in 
general use, and is fitted with a semispherical cover or arch, which has cut 
across through the top thereof a transverse slit. Ineither the arched or domed 
cover modifications the base which carries the wick holder, it is preferred, 
should be of a cast metal, in place of being stamped out, as at present 
practised, and the wick is held between two small plates of talc, which, with 
the wick, is held in position by a small set screw on one side. The 
wick being placed in position by hand, the effect of the talc is to preserve the 
wick. The slit in the dome cover is slightly enlarged at each end by being cut 
out ina circular form. This draught dome is supported by a small gallery in 
a piece with the wick holder. Immediately below the receiver, into which the 
lower end of the wick passes, there is a supplementary receiver or chamber 
which is connected with the upper one by a small vertical overthrow pipe or 
tube, down which any excess of oil in the upper chamber passes into the lower 
one, the height of the tube being regulated to the desired standard. The lower 
chamber is fitted with a valve on the bottom or side to enable any excess in 
the oil supply being withdrawn. The oil is supplied to the lamp through a 
valve opening on the top of the reservoir on top of the lantern. The concave 
reflector, it is proposed, should be formed of glass in one piece, and silvered at 
the back. The reflector has a circular hole throuch the centre, to which is 
fitted the metal chimney of the lamp. The lamp is fitted with an ordinary 
railway lamp glass, and as a lamp of this description is perfectly smokeless 
there is no glass chimney required. 


63. G. E. DONISTHORPE, Leeds, ‘*Construction and mode of fixing joints, 
catches, or other fastenings for brooches, &c.”- Dated ith January, i868. 

This invention relates, First, to a novel mode of constructing the joint and 
of adapting the brooch pin thereto ; Secondly, to the mode of fixing or securing 
the fastenings and catches to the brooch or other article to which itis to be 
adapted. The pins whereby the long brooch pin and joint are secured to the 
brooch or other article are placed at an angle, or in an inclined position, and 
the joint plate or foundation is formed in two parts, instead of the securing pins 
being made vertica), and the joint plate or foundation formed of one piece, as 
heretofore. The hinge pin, which is commonly called the joint pin, passes 
through sockets attached to the two parts of the joint plate, and also through 
the boss of the brooch pin, and thus secures the three parts together. The 
catch to secure or hold the tail end of the brooch pin is formed in the same 
manner of three part-, which are secured together by a cross pin. 

69. S. GOLDSTEIN, Manchester, “ Vest or waistcoat.’’—Dated 8th January, 1868. 

This invention consists in forming or constructing the garment four-fold or 
quadruple—that is, each front exposed or p le is a dupli in shape, 
and cut to the back, the attaching hooks, buttons, or buckles being placed up 
the fronts or sides of the ground, as most convenient. 

91. J. VirEz, Paris, “ Lamps for burning volatile hydrocarbons.”—Dated 10th 
January, 1858. 

This lamp consists of a reservoir of any suitable material, size, and shape, to 
the bottom whereof is fixed an air tube made to extend through the centre of 
the reservoir to the top of the burner. The air tube is encased by a comm’n 
annular Argand wick, which draws its supply of hydrocarbon or compound 
used from the reservoir by capillary attraction. The reservoir may be sup- 

plied with the hydrocarbon or compound, either in conjunction with or without 





’ materials of a spongy nature, the charge being effected by means of an orifice 


at its neck, or otherwise conveniently placed. Air is supplied to the tube by 
openings made below the reservoir. The wick is raised and lowered by a rack 
tixed to the wick-holder, which is made to slide on the air tube, the rack being 
enclosed in a sheath, and worked by a pinion in the ordinary way, or by any 
other simple means. To the neck of the reservuir is screwed a jacket extend- 
ing to the top of the burner, and flush with the end of the air tube, forming an 
annular passage around the air tube, which encases and is fi’led in by the wick. 
Any description of glass chimney may be used, but preferenee is given to a 
straight one fitting into a holder, and made to slide on the tube encasing the 
wick.—WNot proceeded with, 

100. W. CHAMPNESS, Manchester, ‘‘ Method of ornamenting wearing apparel.” 

—Dated \ith January, 1868. 

This invention consists in applying to the seam or other part a covering of 
thin metal or bronze powder, and passing over such surface a heated metal 
roller bearing a design or device in relievo, so that such design is transferred to 
the seam or the fabric, and, if necessary, the part may be previously treated 
with an adhesive solution.—Not proceeded with. 

101 C. & LEMON ,Léverpool, *‘ Shirt fronts.”—Dated \\th January, 1868, 

The patentee claims the constr uction of shirts or other like garments so that 
the right or left-hand bands or edges forming the margins of the slit or open- 
ings down the chest may be brought in front at will, and there connected ny 
studs or other like fastenings, substantially in the manner and for the purposes 
described and set forth. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

39, E. R. SouTHBY, Lanark, “ Separating parafin from its solutions.”—Dated 

6th January, 1868. 

This invention consists in cooling a solution of paraffin in a vessel of mode- 
rate depth, by preference closed, and fitted with ag tators and scrapers, or 
equivalent details, which keep the solution constantly stirred and prevent the 
paraflin from adhering to the sides. Bv these means the paraffin is obtained in 
small, distinct, and very uniform crystals, which are very easily drained and 
pressed, 

48. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ** Removing 
sulphur, phosphorus, and other impurities from iron, steel, and other metals.’’ 
—Dated 7th January, 1868. 

The patentee claims the use of carbonic acid gas, either alone or mixed with 
atmospheric air, or with other gases or vapours, when introduced into the body 
of molten iron or other metal for the purpose of removing sulphur, phos- 
phorus, and any other impurities which will form chemical combinations with 
the oxygen of the carbonic acid, and deposit the carbon, substantially as 
described. 

64. P. SPENCE, Newton Heath, Manchester, “ Roasting or calcining copper and 
other ores containing sulphur and also regulus.”— Dated &th January, 1868. 

This invention relates to roasting or calcining ores containing sulphur, and 
also regu!us, in a furnace similar to that for which letters patent were granted 
to the present patentee the 3rd July, 1861 (No. 1695), and 28th November, 
1861 (No. 3002), or to other furnaces in which the heat is admitted to a 
chamber beneath the said ores, and the invention consists in the use of instru- 
ments which travel in the furnace in order to stir the material, and also to 
bring it gradually forward to the end at which it is discharged. The invention 
is not described apart from the drawings. 

83. J. TUCKER, Old Lenton, Nottinghamshire, ‘‘ Manufacture of paper.”—Dated 
8th January, 1868. 

Here the inventor treats rice with caustic soda, which dissolves out from it 





Jury 24, 1868. 
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the gluten. He then washes the rice and grinds it in a wet state. He may 
add a little sulphuric acid to the pulp as it comes from the mill, so as nearly as 
may be to neutralise the remaining soda, if any, and then, without drying the 
pulp or prepared rice paste, he boils it and adds it to the paper pulp, from which 
afterwards paper is made thenceforth in the ordinary manner.—WNot proceeded 
with, 


85. C. J. B. KING, Great Portland-street, London, ‘* Tanning of skins or hides.” 
— Dated 9th January, 1868. 

This invention has reference to a method of removing the hair from skins or 
hides more effectually than by the employment of lime water or otherwise, as 
at present, and consists in employing for the above purpose blood applied to 
the said skins or hides at its stage of separation from the serum through the 
medium of a brush or otherwise, the effect of which renders the skins fitted for 
immersion in the tan pit in from three to five days, rding t e, 
and converts it into leather of greater weight, at the same time enabling the 
hair to be removed from the surface by the application of a lath, or even a wet 
rag, leaving the skin bald, and preserving the natural length of the hair.— Not 
proceeded with. 

86. C. H. NEWMAN, Brentford End, “ Manufacture of unfermented and unin. 
toxicating malt liquors.” ~ Dated 9th January, 1868. 

The beverage produced by this invention is capable of being kept for any 
length of time. The inventor proposes to make the unintoxicating malt liquors 
by preparing the extract of the hop separately from the malt in a close covered 
vessel, in order to procure, First, the aroma ; Secondly, the bitter; Thirdly, 
the astringent qualities. There are various details for carrying out the inven- 
tion. —No! proceeded with. 

96. J. M. ROWAN, Glasgow, “ Manufacture of artificial fuel."—A communicas 
tion. — Dated W0th January, 1858. 

The invention relates to the utilisation of small coa! or coal-dust and other mate- 
rials in the manufacture of artificial fuel, and ischiefly carried out by employing 
more suitable and efficient cementing compounds than have been hitherto used 
for binding together and properly agglomerating the loose particles in order to 
form blocks. The ceinenting;compounds consist of any farinaceous, amylaceous, or 
glutinous vegetable matters, such as plants, or parts of plants containing such 
matters, or the more or less manufactured products of such plants, and parti- 
cularly waste or damaged materials unsuitable for food or for use, otherwise 
combined with any woody or other fibrous vegetable materials that can be con- 
veniently obtained at alow cost. The farinacious, amylaceous, or glutinous 
matters are mixed with water to a suitable consistency, and to this are added 
the fibrous materials in the form, for example, of sawdust, dried leaves, hay, or 
straw chopped small, or the like. The mixture is boiled to form a cement, and 
this cement is thoroughly mixed by any suitable known machinery with the 
coal dust or other pulverised or reduced carb ort rial 
The compound is compressed and moulded into blocks by apparatus such as is 
used in brickmaking, and is then dried, which completes the manufacture.— 
Not proceeded with. 

105. J. SOMERVELL, Kendal, “ Methods of obtaining and preserving alimentary 
substances in a highly concentrated form.”— Dated \ith January, 1868. 

Here the inventor proposes to obtain nutritive food in a highly concentrated 
form by an admixture of gelatine with essences or extracts of fish, flesh, fow!, 
or other alimentary substances.— Vot proceeded with, 








Class 9.—ELECTRICITY.—None. 








Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads, 

3680 W. WALKER, Rochdale, and E. HOLT, Newton Heath, “ Direct-acting 
double-action steam pumps.” —- Dated 21st December, 1867. 

Here the inventors emp'\oy, according to one arrangement, a horizontal steam 
cylinder and pump barrel cast to a f-undation plate, and they connect together 
the piston of the cylinder and plunger of the pump, and also the steam elide 
and water valves. The body of the piston and piston-rod are of one piece, ard 
the rod is of enlarged diameter, so that there can be an internal bore in the 
piston and rod for about the length of the stroke. In this bore they plece a 
small piston, the rod of which passes through the main piston and one of the 
covers of the cylinder, and is jointed to one arm of a two-armed lever, the 
other arm of which is jointed to the slide rod, and in the bore of the piston is 
fixed a ring or plate encircling the small piston rod. As the piston is arriving 
to one end of its str ke the ring or plate comes in contact with and gives 
motion to the small pisten, so as to give motion to the two-armed lever, and 
give one traverse to the slide, and when the piston is arriving to the other end of 
its stroke the bottom of the internal bore acis on the small piston and gives 
reverse motion to the two-armed lever for causing the slide to travel in the 
reverse direction, and thus a reciprocating motion is given to the steam and 
water valves without the ordinary eccentric or tappets. Steam is allowed to 
enter the before-mentioned internal bore to act as a cushion and prevent the 
over-running of the steam and water valves.—Not proceeded with. 

3696. C. CHURCHILL, Norwood, Surrey, “ Gas burner.”—A communication,— 
Dated 24th December, 1867. 

This invention consists chiefly in a novel construction and arrangement of 
the parts of a gas burner, by which the gas and air are well heated before 
coming in contact with the flame, thereby securing the most perfect com- 
bustion ; a’so in a peculiarly formed cock, and an independent supp!y aperture, 
whereby a small flame is kept burning when the main fame is extinguished, 
thus, with trifling additional cost, avoiding the annoyance of re-lighting and 
the danger arising from the escape of unconsumed gas.—Not proceeded with, 
3701. G. GLOVER, Ranelagh-road, Pimlico, London, ** Apparatus for burning 

naphtha, &c.""—A communication.—Dated 30th December, 1867. 

For this purpose the external appearance of a candle of the form desired is 
obtained in a tube by enamelling, or glass, or other coating. This tube contains 
another tube, which may be of nearly the same size as the external one, but 
leaving a little space between them. This internal tube descends into the 
reservoir of the naphtha or other similar | quid, and it is filled nearly to the top 
of it with cotton or other suitable porous material alapted to absorb or hold the 
naphtha or other similar liquid in suspension. The lower part of ‘the tube 
descends into the reservoir, where it is formed with openings to facilitate the 
passage of the liquid from the reservoir to the porous substance contained in 
the tube. The upper part of the combined tubes carries a wick tube with a 
passage or passages by the side of or surrounding it, and the wick internally 
res's on the upper part of the porons substance in the internal tube. There are 
several modifications of the invention. 

3706. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
“ Apparatus for combining the vapours of liquid hydrocarbons with oxygen 
and hydrogen. and burning the mixture as fuel.”—A communication,— 
Dated 3\st December, 1867. 

Reference to the drawings is essential for a description of the apparatus for 
carrying out this invention. 

3708. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
‘* Mode of accelerating the induration of certain descriptions of concrete or 
artificial stone.” —A communication.— Dated 3\st December, 1867. 

This invention consists in the application of carbonic acid gas as a means of 
accelerating the induration of concrete or artificial stone composed of lime and 
sand, or other siliceous matters. 

3710. G. MCCULLOCH, Manchester, “ Thread polishing machines.”—Dated 3\st 
December, 1867. 

This invention consists, First, in the employment of oscillating self-acting 
spreading motions for laying the threads side.by side on the rollers instead of by 
hand, as at present ; secondly, an improved self-acting arrangement for giving 
the required tension to the threads on the rollers ; and, Thirdly, inan improved 
mode of making the rollers. —Not proceeded with. 

3716. W. WILSON, Newcastle, “* Manufacture of hats, &c.”—Partly a communi- 
cation.—Dated 31st December, 1867. 

This invention comprises, among other features, the following :—What the 
patentee claims in respect 'o one part of the invention is the forming the cone 
of machines for hardening hat bodies and other felted articles ot wearing 
apparel in parts or horizontal sections, and in communicating a uniform 
motion to each part or section, substantially as described. He claims, as 
respects another part of the invention, the combination of apron and jigger 
boards working in hot water, as described. First, the employing in machines 
for stretching hat bocies, long pressing fingers, acting in combination with a 
skeleton or ribbed former, as described; Secondly, actuating the lifting me- 
chanism of the skeleton or rit bed former by a cam in place of a crank, as here- 
tofure; Thirdly, actuating the lifting mechanism of the hat blocks and holding 
plates of machines fur blocking hats by cams in place of cranks, as heretofore. 
The Fourth part of the invention consists in a machine for “ pouncing felt 
hats without changing the hat to do the tip or brim, so that by one machine 
and one operation the “ pouncing ” operation may be completed. 

3718. A. ALLAN, Bower bridge, Cumberland, ‘‘ Brakes.” — Dated 3ist December 
867. 

The object is to bring the whole surface of the blocks to bear upon the wheels, 
independent of the position of the body of the carriage, so thatan effectual retarda- 
tion may be applied to the carriage atany time. Tce arr of 
cons sts of a block of wood or other material faced with steel, iron, or leather, or 
other material. In this block a recess is fo: med, into which a spring is fixed, 
which acts upon one end of a bent pin or its equivalent, one arm of whieh is 
fitted into the rod or shaft, on which the brake blocks are carried, and the 
other end is situated parallel to the face of the block. When the brake is 
applied the blocks, being loose upon the shaft, accommodate themszlves to the 
periphery of the wheels independent of each other, and the bent pin, or its 
equivalent, being always forced into the same position, 1s made to press out the 
spring according to the distance the block has turned tor the purpose of clasping 
the wheel. When the brake is released the spring pressing against the arm 
of the bent pin, or its equivalent, causes the block to resume its former position 
upon the shaft.— Not proceeded with. 

3721. R. TooTuH, Fenchurch-street, London, ‘*‘ Apparatus for evaporating 
liquids.” —Dated 31st December, 1867. 

This invention relates to the evaporation of saccharine, saline, and other 
liquids with a view to obtaining the saccharine, saline, or other substances 
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there ary or talline state, and this the inventor proposes 
comtatnat by cue at heated air ‘into contact with the descending 
pod of the liquid desired to be concentrated.—Not proceeded with. 
, Kingston-upon- Hull, ** Stoves.” —Dated 3st December, 1867. 
018. Oe tegvenes @ the heating power of open stoves or fire-places, in addi- 
tlon to the ordinary communication with the chimney, which can, when 
be closed by a register door or damper, the inventor employs two 
side flues or passages formed in the moulding around the fire-place or grate. 
ding is 
a cnet beyond the front plate of the stove. There are openings 
‘ to these flues or passages in the cheeks of the stove, one on either side, and 
t and through these openings the drauzht from the fire enters. The flues or 
= meet at the top, and the drauzht issucs from them into the chimney ; 
it passes by a valve which can be opened or closed at pleasure.— Not proceeded 
3707. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, “The 


t a vegetable substilute for animal hair from a product not 
oe ant + shat purpere."— A communication.—Dated 31st December, 





okie consists in the manufacture of a species of vegetable hair from 

ihe fibrous material which, grows through and proceeds from the bark situated 
rthe foot of the palm, known as the * Levistonia Chinensis” Roxb., or 

* Latania Chinensis” Jacq. 

3723. J. G. CROMPTON, Stockport, ‘‘Apparatus to te employed in the manufac- 
ture of felt hats."— Dated 3\st December, 1867. 

This inventi m relates more particularly to that part of the manufacture of 
felt hats termed blocking, that is, the intermediate process which converts the 
conical shaped feit into an ordinary sha,ed hat. To effect this the conical 
shape has to undergo two preparations, viz, breaking or shaping the brim, 
and forming the body, during which latter process the tip or apex of the pre- 
viously shaped cone ts broken. The invention comprises much detail which 
we cannot with advantage produce here. 

2. W. R. LAKE Southampton-buildings, Chancery-lane, London, “ Fire and bur- 
glar-proof safes.”—A communieation.— Da‘ed \st January, 1868. 

This invention consists chiefly in the employment of a spherical, or nearly 
spherical. burglar-pro f casket which is only accessible from an opening in the 
side of the safe. The invention also consists in the arrangement of the casket 
in combination with a case for books or other articles which is made to draw 
out of the safe when required ; also in providing the safe with a platform to 
support the book-case when drawn out. 

8, H. MiwarD, Redditch, ** Needle cases."—A communication.—Dated 1st 
January, '868. 

This invention consists, First, in making compound needle cases of a series 
of flat cases joined or connected together at their bases, eo as to permit them 
to open out or close upon one another after the manner of the leaves of a book, 
substantially as described ; Secondly, niaking compound needle cases of a series 
of flat cases joined or connected together at their bases by a joint pin, which 
permits them to turn or slide upon one another after the manner of the leaves 
or plates of a fan, substantially as described. 

18. M. A. HAMILTON, Southampton-buildings, Chancery-iane, London, “ An 
improved churn.” — Dated ind January 1565. 

This invention relates to churns in which the butter is produced by the 
action of a reciprocating piston or pluager upon the milk or cream, which is 
contained within a cylindrical or other suitably-shaped vessel. The invention 
consists in constructing the piston or plunger with a serics of discs or rings 
which form chambers, whereby the air is collected and forced into and through 
the milk or cream during the process of churning. —Not proceeded with, 


19, E. J. and W. A. Keruss, Hamburgh, * Camera or lantern for reflecting 


opaque objects.” — Dated tnd January, \868. 

This apparatus consists of an outer box or case fitted at one side with a 
tubular mouth, similar te that employed in an ordinary magic lantern, while 
the opposite side is provided with a door to allow of the insertion at a point 
opposite the tubular mouth of the object to be reflected. A Jamp or a gas 
burner is introduced by another door, and is placed so that the flame is 
between a curved reflector and two pr other convenient number of concen- 
trating lenses. The position and curve of the reflector are such that the light of 
the lamp or burner is reflected towards the concentrating lenses, which are 
placed in a direct line between the flame and the object to be reflected on the 
wall; the reflected rays, as well as the direct rays from the flame, thus pass 
through the concentrating lenses, which concentrate them upon the object 
to be reflected. The powerful light thus thrown on the otject admits of the 
image being reflected through the tubular mouth, and an obdject-glass or Jens 
placed in the mouth magnifies the image to the desired size. 

20. E. 1z0D, Grocers’ hal'-court, London, *‘ Improvements in the finishing of stays.” 
—Dated 2nd January, 1868. 

This invention relates to that class of stays known as stitched or sewn stays. 
The patentee places the stays after they are sewn together and the “bones” 
are inserted, on suitable moulds, shapes, or blocks, which are heated by steam, 
hot water, or other suitable means, starch or other suitable stiffening materi+i 


being previously applied to the stays, as will be well understood. The moulds, | 


shapes, or blocks, he constructs of glass, earthenware, china, or cast metal. 
21. J. COx, Birmingham, “ Fastenings for sleeve-links.”—Dated 3rd January, 
1868. 


An extension of time for completing the specifications of this invention 
having been petitioned for, the documents relating to the invention cannot at 
present be seen.— Not proceeded with. 

22. J. S. COCKINGS and F. POTTS, Birmingham, “ Welded iron tubes for gas.”— 
Dated 3rd January, 1867. 

These improvements consist, First, in making welded tubes of various sizes 
of jiron rolled with lengthening rib, either on one or both sides, whereby all 
necessary strength is preserved with a great reduction of weight. Second, the 
improvements in relation to such tubes, after welding, consist in partially 
contracting the ends of such tubes, computing such contraction from the face 

the ribs, when the tubes are made with the ribs on the outside, or the 
intermediate or redaced parts, or when the ribs are made up on the interior of 
the tubes ; and, in connection with such contraction, the inventors purpose, 
when required, protecting the end of the tube by the use of a collar while in- 


serting a ribbed drift to drive the recessed portions outwards, so as to equalise | 


the surface of the tube at the end for the better in-uring of sound tapping or 
screwing.—Not proceeded with. 
24. C. LONG, Knightsbridge, “ Apparatus for eliminating a portion of the 
azote in furnaces and fire-places,”— Dated 3rd January, 1868. : 
= invention is not described apart from the drawiags.—Not proceeded 
w 


26. M. E. Roy, Upper Norwood, and LOUISA PREVETT, Penge, Surrey, 
“* Receptacle for containing needles, thread, &c.”"--Dated 3rd January, \*63. 
This invention relates to the arrang and « i in a suitable 
receptacle of articles necessary for a lady's work table, consisting of pins, 
needles, thread, thimble, and tape measure. The receptacle the f 
prefer to form in the shape of an egg and egg cup, the top part of the egg form- 
ing the lid, which is suitably attached, or the receptacle may be of other torm 
desired. The interior of the cup is lw'lowed out cylindrically to receive a 
vertical peg or spindle, on which fits a reel or reels containing thread. This 
reel is surmounted by and attached to a small cushion for carrying a thimble, 
which cushion may also be made to hold pins in addition to the thirable which 
fits on it. Below the reel above mentioned, a spring tape measure is arranged 
to coil round the vertical peg, the measure drawing out through a slot in the 
side of the egg cup, which must, in this cuse, be made of extra thickness to con- 
tain it, the measure drawing out of the side. 
29. te MORLEY, Wooburn, * Printing paper bags.”—Dated 4th January, 
The machine consists principally of a segment of a cylinder to form the table, 
on the top of which the types or furmes wherewith to print are set in the usual 
way, but in chases shaped to the tab’e. Annexed thereto is an inking slab or 
table, also of a cylindrical shape, so much higher than the forme table as the 
height of the types, or rather more; both these tables are bolted to arms that 
are strayed firmly together, and thus support the table, which is placed with its 
centre of motion downwards, the highest part of it being in a horizontal line 
with the top of the bag machine, to which it is attached at one end. Through 
the arms which support the table is passed a shaft, which has its bearings 
firmly situated in the lower part of a suitable framework. The table can in 
this way move alternately forwards and backwards in a rocking or vibrating 
ee the = 4 acircle sufficient in extent to allow of the dis- 
of the ink on the table, and the fur 
paper--Det promeded oan . me and the printing of the bag or 
30 W. J. BLINKHORN, St. Helen's Lancashire, “ ip candles.” — 
aodeeunn aad, ashire, ‘ Snuffless dip .”" —Dated 
The patentee first stretches a length of wick—single or nultiple wicks can be 
used—in lines parallel to each other, on and between fixed points, such fixed 
points being formed on, in, or as part of a holding and dipping frame con- 
structed as described. Whilst the lines of wick are so formed be dips them for 
@ length of time in the melted composition sufficient to coat them thinly, and 
yet enough to render them rigid when the composition or candle stuff has 
>a After this, the lines are cut through near one row of fixed points, and 
+ neh — cores left suspended and ready for further dipping. instead of 
ee + Ryne cores, he sometimes complctes the dipping during the time 
ped Pacer is stretched in lines. The holding and dipping frame consists of 
tom oe bars with projecting pins or studs formed or fitted thereon on 
rane es at short distances apart. These pins or studs are the fixed points 
a — which the wick is stretched. Transverse pieces connect the two 
pe = inal bars and keep them at proper distances apart. When the wick 
poh candles are made as above described and cut off near one row of fixed 
Tongi — oo longitudinal bars, the transverse pieces and one of the 
ine —e be removed, and the candie-cores or candles left suspended 
36. G. Mup@E, High-street, Notting-hill, London, “ Adjustable lock furniture.” 
lated 4th January. 1868. : 
te ae Consists of a knob fitted with movable collar and loose pin 
ente ton ordinary square spindle. A rose fitted with a bush or lining, 
Plate with studs, by the combination and arrangements of which the 








made to project forward into the room from the face of the © 


whole is securely and firmly fixed to the door or otherwise, without screw or 

thread of any kind whatsoever.— Not proceeded with. 

40. E. Gourpin, Paris, ‘Combining a lamp or lighting appliance with a cane 
or stick." — Dated 16th January, 1868. 

The main feature here consists in lodging the lamp partly in the cane and 
partly in the handle, and fixing it therein, so that the attachment is secure, 
and the taking off of the handle easy, while at the same time there is perfect 
hermeticity to prevent the gaseous vapours either escaping to the interior of 
the cane or issuing therefrom. — Not proceeded with. 

45. J. CABDNER, Edinburgh, ‘* Projecting liquids in the form of sprau by a 
draught cr current of air forced through part of the liquid.”— Dated 6th 
January, 1868. 

This invention consists in the use of an elongated vessel, which the inventor 
calis the phial, and of a narrow tube in the interior of the phial. The phial 
tapers to a narrow nozzle, which he calls the jet, the mouth of which is not 
entirely closed, but is so narrow that the liquid in the phial can, in the 
absence of atmospheric pressure upon it, escape only by drops. At the 
opposite end of the phial, which he calls the bulb, he prefers that the phial be 
of a bulbous shape, for the purpose of attaching an india-rubber or other 
elastic tube to the phial by slipping it over the bulb; but itis not neceseary 
that this end be of a bulbous shape. He prefers also that the phial should be 
narrowed at the bulb enc, so as to make the bulb narrower than the central 
part of the phial; but this is not essential. The hulb end is not closed, In 
the central part of the phial is a neck and mouth, by which the liquids to be 
used are poured into the phial, and which mouth can be closed by a cork or 
stopper. A tube open at both ends, which he calls the air tube, is inserted in 
the interior of the phial leading from the bulb towards the mouth of the jet, 
and terminating about one-fourteenth or one-sixteenth of an inch behind the 
mouth. The air tube is closely fixed to the edge of the bulb, so as to make it 
of one piece with the phial, and clo-e the phiat at the bulb, leaving the bulb 
open as the entrance to the air tube. Any instrument or appliance for the 





forcible injection of air is attached to the bulb, and fitted to it so closely as to 
prevent the air which is injected into the air tube atthe bulb from escaping 
before it enters the air tube. He prefers that the insirument or appliance 
used be attached to the bulb by a piece of india-rubber or other e’astic tubing 
slipped over the bulb, which tubing, by its elasticity, Is attached to the phial 
with a sufficient degree of cl The i which he prefers for being 
80 attached to the bulb is that k.own as Richardson's india-rubber bellows; 
but any other instrument or appliance for the forcible injection of air will do. 
The liquid which is to be projected in the form of spray is put into the phial by 
its mouth, and in using the invention the phial should be held or placed go that 
the mouth of the air tube immediately behind the mouth of the jet is covered 
with the liqu'd. Airis then forcibly injected into the air tube by the instru- 
| ment or appliance for the forcible injection of air attached to the bulb. as 
aforesaid, so as to create a draught or current through the air tube, and the effect 
of this is that the liquid in the phial mixes with the draft or current of air as 
the latter passes through it between the mouth of the air tube and the mouth 
of the jet, and is forcea out at the mouth of the jet in a continuous stream of 
spray.— Not proceeded with. | 
46. J. W. HARTLEY, Millbank-s'reet, Westminster, “ Optical illusions used én | 
conjunction with the magic lantern.” —Dated 7th Jannary, 168. | 
This invention has for its object the production of apparent mechanical action | 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

Tue HEAT AND THE IRONWORKS: Diminished Reduction : Death of 
a Puddler -DEMAND FOR THIN SHEETS—A NEW IRONWORKS ON 
THE THAMES: A Description—East WORCESTERSHIRE IRON AND 
Coat— DeaTH OF Mk. RicHaRD SMITH--MAJOKIrY OF A YOUNG 
IRONMASTER IN NoRTd STAFFORDSHIRE : 4000 Men Feasted— 
Harpwares: Localities and Branches—Tue Facrory Act: 
Magisterial Proceedings: Difficulties in the Brassfoundry Trade, 


CoMPARATIVELY little finished iron has been made in South 
Staffordshire during the past week, owing to the very high tem- 
perature. The men have, however, applied themselves to their 
work with muc!: dstermination and with considerable endurance. 
In one case this commendable behaviour has, it is a subject of 
regret, been attended with death. A young man, a puddler at 
the Pelsall Works, near Walsall, belonging to Messrs. Boaz, 
Bloomer, and Son, fell at his farnace on Tuesday afternoon, and 
soon expired. This fact, as it became known, checked the ardour 
of the men; but Wednesday evening was comparatively cooler, and 
more work could be got through than for some days. The 
incapacity to work is not confined to the forges, but extends to the 
mills, and particularly those in which plates are rolled. The little 
that is being done is unprofitable to the masters, whilst it 
leaves but little wages for the men, Whilst the demand has not 
conspicuously improved, still it keeps steady in some quarters; and 
the instances are not rare in which the diminished production at 
the works is giving rise to much inconvenience and loud complaints 
on the part of customers. The means of production are not 
increasing here excepting in such cases as have reference to the 
making of sheets of a thin gauge. The demand for this descrip- 


| tion of iron in particular is also encouraging the expenditure of 


capital in and about London. 

Some completely finished ironworks, capable of turning out 200 
tons a week, are about to be put up on the banksof the Lea, at 
Barking-road, where it is believed that iron may be rolled 
at prices which will compete with those of this district in 
London, alike for home use and for export. There will be a 
60-horse expansive engine for the mills, and less powerful motive 
for the shears and the like, with four vertical furnace boilers. 
The proprietors believe that, assisted chiefly by the scrap iron, 
which is both abundant and cheap in and about London, they can 


or motien in figures or in objects, or in representations of figures or of objects, | be in a great degree independent of pig iron. There will, there- 


by the application of the phenakistiscope, or analogous contrivance, to the 

magic lantern.—Notl proceeded with, 

49. C. HUTCHINSON, Juffnell Park-road, Holloway, ‘‘ Liquid meter tap.”— 
Dated 7th January, 1-68. 

The object of thisinvention is to produce a tap by which small quantities of 
wines, spirits, or other liquors, may be measured as they are drawn from the 
containing vessel, and thus to dispense with the necessity tor first drawing 
the liquid into separate measures, and to save the waste and inconvenience 
consequent therefrom. For this purpose the inventor forms the body of the tap 
with a horiaonta! plug-way, with a top, bottom, and side openings therein, and 
fits the same with a three-way plug. Underneath the plug-way where he 
makes the bottom cpening he places the bib, and above the top opening a 
small funnel-shaped cone. In this cone he fixes a glass cylinder, which is 
made with a dome-shaped top, with a small perforation therein for the ingress 
and egress of air. The glass cylinder is graduated by marks to indicate the 
quantities to be mea-ured thereby. By turning the plug till the third or 
lateral opening is upwards the liquid from the container will flow into a glass 
cylinder, in which the quantity can be measured by the graduated scale 
marked thereou. By then turning the plug until the Jateral or side opening is 
downwards the measure’ |'quid in the cylinder or tap meter will flow out into 
the receiving vessel.—Not proceeded with. 

51. H. McEvoy, Birmingham, “ Fastenings for drapery, &¢."—Dated 7th 
January, 1868. 

This invention cons'sts in attaching to such fastenings certain ornamental 
parts, which may be made of various devices, forms, or materials, so that the 
fastenings, when applied, may become, not only articles of utility, but be used 
for ornamental purposes. He likewise introduces improvemeuts into the shape 
of the fastenings themselves. 

52. J. MAURY, Liverpool, *‘ Connecting the ends of metailic straps applied to 
bales of cotton, &c."—Dated 7th January, 868. 

This invention is not descrived apart from the drawings. 

| 55. G SMITH, Liverpool, ** Apparatus for lubricating machinery.”—Dated 7th 
January, 1865. 

This invention has for its object ‘an improved self-acting apparatus for the 
continuous lubrication of machinery whilst in motion, and consists of a hollow 
disc mounted on an axle hollow at one end, having a passage or p. 
formed by lateral openings, or otherwise communicating to the interior of the 
disc. The periphery of the disc is pierced with any required number of small 
holes. The axle of the disc is mounted in suitab'e bearings, and inclosed in a 
circular case divided into two chambers by a circular diaphragm, one of which 
chambers is fully or nearly fully occupied by the holiow disc. The hollow axle 
projecting or opening into the parallel chamber, and the solid end thereof pro- 
jecting beyond the case, is fitted with a small driving pulley, or other suitable 
| appliance, to give rotation to the hollow disc, power being communicated 
| thereto by the shaft or other machinery which it is used to lubricate, or in any 
other convenient manner.—Not proceeded with. 

56, J. B. DUNN. Liverpool, “ Buckle or tte for connecting the ends of metallic 








straps applied to bales of cotton, &c.”—Dated 7th January, 1868. 

Here a buckle or tie is constructed as follows ; The patentee takes a piece of 
soft metal, say of iron or steel plate, of about No. 7 Birmingham gauge, and 
about two inches square ; near one side he forms a retangular hole a little more 
than one inch long, an! about one-sixteenth of an inch wide. This oblong 


strength on that side. About half-an-inch in advance of this rectangular 
hole he cuts a slit in the metal about half-an-inch Jong, and in line 
with the eud of the rectangular hole nearest the widest part of the plate ; then 
at a right angle to the last cut he makes a sccond cut a little more than one 
inch long ; then at a right angle thereto, and paralle! with the first described 
cut, he turns it at a right angle, or thereabouts, and continues the cut for about 
one-sixteenth of an inch, and he then carries the cut outto the edge of the 
plate, then bends down the piece so liberated until there is a sufficient opening 
between the tongue piece thus formed and the face of the buckle or tie, after 
which it will be necessary to harden it to prevent the curved tongue piece being 
bent back by the pressure of the flat metallic bale strap, afier which it is ready 
for use. The perforating and bending poriion of the plate to form the tongue 
piece can be ready and cheaply accomplished by the aid of a stamping press 


jon and din the drawings 











THE SIGNAL CORD ON THE NoRTH-EasteRN.—The directors of 
the North-Eastern Railway Company recently sent a train to London 
in order that metropolitan engineers may have an opportunity of 
judging of the merits of a system of intercommunication intro- 
duced by Mr. Harrison, C. E.,and improved by Messrs. Brownand Mr. 
Haswell. The train consists of fourteen carriages, each carriage 
being 26ft. long, and separated from its neighbour by an interval 
of 3ft. 8in. A communicating cord runs along the top of the 
carriages on pulleys. Each carriage has its own cord, which is 
joined by ingeniously-contrived ring-hooks with jointed openings. 
One end of the cord is attached to the engine whistle, and the 
other to a coil wheel in the guard’s van. This wheel, upon which 
the slack is taken up, is fitted with a rack wheel and a weight on 
pulleys, by which the cord is kept in a uniform state of tension. 
A cross-bar is fixed on the rim of the coil wheel by a thumb-screw 
and kept at about a quarter wheel from the top. When the cord 
is pulled, either by the engine driver or by a passenger, the cross- 
bar is brought up to the top and strikes the suspended lever of a 
bell which operates by clockwork and is rung by the action of a 
lever. The guard and driver can exchange signals with great 
facility and varied at pleasure in so far as the number and length 
of blows on the whistle or strokes of the bell are concerned. 
An experimental trip was made last week by the North-Eastern 
train to Barnet and back, Lord Colville, Mr. Seymour Clarke, 
Messrs. Cockshort, Medcalf, and other officers of the Great 
Northern and other pani panying the train. In the 
afternoon the train was again run to Potter's Bar and bac 
Colonel Holland and about a dozen representatives of the principal 
railway companies going with it. The apparatus was subjected to 
a rapid succession of tests of different kinds with the most satis- 
factory results so far as they went, but it does not appear that the 
system possesses any material advantage over the ordinary cord, 
and it is certain that it can only be used with great difficulty by 








passengers. 


a 


rectangular hole is thy own to one side about five-eighths of an inch, so as toleave | 


and suitadle dies. The method of applying the buckle or tie is described in the | 


| Robert Heath, the extensive coal 


| fore, be fewer —s than mill furnaces. Nevertheless, northern 


pig iron could be conveyed to them by water as cheaply as y land 
to South Staffordshire. Their difficulty will be the price of coal, 
which will be something like lls. a ton. The Phenix Works, not 
far off, are, under the present excellent management, being carried 
on profitably, and this fact may well be regarded as encouraging 
to the speculator, who are themselves practically acquainted with 
the trade. Messrs. Wright Brothers, of the Goscute Ironfoundry 
and Engineering Works, near Walsall, have been successful in 
obtaining the order for all the machinery and castings of the new 
works, which are expected to be in operation by the end of a 
twelvemonth. 

Relative to the East Wcrcestershire district, the report from 
Dudley is :—‘‘ West of this town the mills and om have only 
been in partial operation, the men finding it impossible to continue 
at work in consequence of the heat of the weather. Some fair 
orders have been received by the leading manufacturers. For 
** first-class” samples of merchant iron, for small sizes, orders are 
rather on the incrcase, and the producers of second-class iron have 
no room for complaint, as they have upon their books a sufficiency 
of orders to keep their works in fair operation. The 

late mills are still doing but little, as the orders for the 

eavier sorts of iron of this particular class are of a meagre 
character. Many of the puddlers who have not been able to find em- 
ployment here since the strike have left the district, and those who 
are at workhave given up all idea of continuing membersof the union; 
in fact it may now be said to be defunct, and the result is that mas- 
ters and men are goingon much morecomfortably than whenit was in 
existence. There seems no prospect at present of thefurnaces which 
were blown out some time ago being relighted. Large quantities 
of pig iron are being brought into the district from the north at 
rates so low that it is not likely that the proprietors of blast fur- 
naces here will commence operations again till there is some pros- 
pect of prices becoming more remunerative than they are at pre- 
sent. Some of the wealthy producers of pig iron still have on hand 
large stocks, which they intend to hold for the present, rather than 
sell at a sacrifice. The demand for coal continues to show signs of 
improvement. The late reduction of 1s. per ton has given a 
stimulus to the trade of the district, and prevents foreign coal 
being sent in se largely as it was. The colliers and ironstone work- 
men have all settled down to their work, at the reduction of 6d. 
per day, feeling satisfied that if their rate of wages per day is less, 
they have more work to do, and in the end will be much better off. 
There is a fair demand for white ironstone and gubbin, the produce 
of the district, at from 13s. to 15s. per ton, according to quality. 
hae labour market remains comparatively quiet, though a shade 

tter. 

Two events, each very much the opposite of the other, but both 
having an intimate connection with the iron and coal trades of 
this district, have happened within the past few days. The first 
occurred on Tuesday afternoon. It was the death of Mr. Richard 
Smith, who then expired on his property at Berry-hill, Lichfield. 
Mr. Smith was widely known as the gentleman by whom chiefl 
the very valuable property of the Earl of Dudley was develo 
After having been so occupied for twenty-eight years he went into 
retirement not more than four years ago, and his son, Mr. Frederick 
Smith, took his place. Than the deceased there was no man in 
South Staffordshire more highly estimated for his probity, nor 
one who better understood what he had to do. Well might his 
noble master say of him, only so recently as the occasion when 
Lord Ward became Earl Dudley, that ‘‘Mr. Smith had managed 
his estate to his perfect and entire satisfaction.” The other event 
has reference to the development of the same industries in 
North Stafford. At the Norton Hall Farm, near to Burslem, 
there were, on the same day, rejoicings, in which some 
4500 people took active in the celebration of the 
majority of Mr. William Heath, the eldest son of Mr. 
and ironmaster of that 
part of the kingdom. The chief event of the day was the 
dining of 4000 workpeople employed at Mr. Heath's collieries and 
ironworks, A temporary building had been reared for their accom- 
modation, at a cost of some £2000, and Mr. Heath and some 300 
of his personal friends dined with them, The operatives, however, 
on their part did something to make the ion r bered in a 
pleasant manner by their hosts, for they presented father and son 
each with plate worth together £350. . Adderley, M.P., who 
had come from London purposely to take part in the festivities, 
after alluding to the Sir Roger de Coverley days, as they may be 
termed, remarked that ‘‘ the same feeling was shown between em- 
~~ andemployedalthough land was not the only source of wealth. 

ndustry, commerce, and manufactures had developed the same 
kindly feeling as they saw displayed in scenes such as that which 
they were then witnessing, and in which they saw what a common 
Providence intended to be the common relations of employer and 
employed—that the masters on the one hand should not rejoice 
selfishly and alone, but in connection with their employed and 
neighbours.” 

A slight improvement characterises the hardware trades of 
Birmingham and South Staffordshire. In some cases manu- 
facturers who three months ago were badly in want of orders 
have now a pretty good supply, and are able to keep their works 
on better than is usual at this period of the year, Retail dealers 
having kept their stocks so low for so long a time, cannot now 
help buying, though their purchases are in many cases still merely 
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sufficient to met present requirements. The large crops of wheat 
which are expected will, there can be little doubt, have a favour- 
able effect upon the home trade. As to the foreign market, the last 
Australian mail brought some good orders for this district, and it is 
anticipated that a much better demand than is now experienced will 
arrive from Canada shortly. With South America and West 
India there is every prospect of a continuance of steady trade. 
Political excitement seriously checks the trade with the United 
States. The inquiries from the. north of Europe are somewhat 
below the average; and with Italy business is in a languid con- 
dition, though, perhaps, rather better than at an —_ riod of 
it 


the year. Other Eastern markets are improving. V Africa 
business is depressed. 
As to the trade of Birmingham there is little to be said. It is 


certainly steadier this month, and in most instances the manufac- 
turers have more orders on their books than has been the case for 
some time. Signs of the improvement of the agricultural trade 
continue to be seen. 

In Wolverhampton the heavy kinds of hardware are improved in 
the engineering and railway branches. Japanners are quiet, but 
tinned ware is oftener inquired for, though the metal ware is not 
in good demand for either of the markets. Galvanisers are better 
employed upon roofing. The railway engineering works on the 
Stafford-road, belonging to the Great Western Railway, are being 
extended. There are about 1000 men aiready employed at the 
establishment, and the addition when complete will make these 
works one.of the largest on the line. 

Upon the whole there is hardly any improvement in the trades 
of Bilston. Tray and waiter makers have a better inquiry for the 
different classes, but there isa slight decrease in the orders for 
summer season tinplate goods. More employment is afforded the 
operative at the ironfoundries in miscellaneous castings, and 
engineering work. 

The Willenhall lock trade is generally better. Pad and trunk 
locks are better, as also are tower and barrel bolts. Iron and 
mortice locks, though not in great respect are steadier. There is 
only a moderate inquiry for currycombs. 

The inquiries for traps at Wednesfield, and locks and keys at 
Short Heath, Wood End, and New Invention are more numerous. 

The Dudley chain and anchor trade is rather better, and rivet 
and fire-iron, and fender makers are better off. The few boiler 
makers in the neighbourhood have a moderate number of orders. 
The nailers of East Worcestershire have struck work for an in- 
crease of ten percent. in their wages. Ata recent meeting of men 
a large number expressed their resolution to remain out until 
their employers grant their request. 

The sub-inspectors of factories in this district have commenced 
magisterial proceedings against the employers of that kind of 
labour which comes under their cognizance, who have not yet 
taken kindly to the new legislation. The proceedings at present 
relate chiefly to the non-registration of young children within the 
required seven days. Last week an employer at Willenhall was 
fined, and on Tuesday no fewer than ten summonses had been 
taken out against a japannerin Bilston. In the last case an ad- 
journment was ordered for a fortnight because the defendant, who 
is advanced in years, did not appear. The stipendiary before 
whom this case was brought expressed his determination to have 
all defendants in these proceedings in court when they are heard. 
Considerable inconvenience is being experienced in Birmingham 
amongst the brass founders owing to the compulsion which the 
Act lays upon manufacturers of that class to require that their 
lacquerers should cease work simultaneously with the other opera- 
tives. An effort has been made to induce the Home Secretary to 
exercise his power and modify the terms of the Act in this par- 
ticular, but they have been unsuccessful. 








WALES AND THE ADJOINING COUNTIES 
( From our own Correspondent. ) 

THE Inon TRADE: Reports Conjirm the Opinion as to an Improve- 
ment having set in: Orders not Increased Sufficiently to give an 
Impetus to the Trade: Clearances to the Contineat not Consider- 
able: Large Shipments to the United States: Clearances to the 
Russian Markets: Unfavrourable Inquires from India: The 
Home Trade not Improving so Rapidly as Anticipated—TuHeE 
Pic Iron TrRaDE—THE TINPLATE TRADE—THE STEAM CuaL 
TRADE—THE CopPeR TRADE OF SWANSEA—THE BANKRUPTCY 
oF JOHN SMITH—PRESENTATION TO Mr. Wi itams —Locan 
BILLS—OPENING OF THE WORCESTER NEW TINPLATE WorkKs— 
SALE OF THE BLAINA WorKS. 

THE reports which continue to be received from the leading iron- 
works in the district confirm the opinion generally expressed by 
ironmasters that an improvement has set in, and that the dawn of 
better times has already commenced. It cannot be said, however, 
that orders have increased sufficiently to give any impetus to the 
trade, but little doubt now exists as to it shortly attaining some- 
thing of its former activity and vigour. The clearances tothe con- 
tinental markets are not considerable, but there are evident signs of 
an increased demand taking place, by the extension of railways in 
Hungary and other European States. Several larze vessels are now 
being laden with rails for the United States, and the advices from 
that country continue favourable as to future requirements; but it 
is feared that until after the election of President trade with the 
States will not be so flourishing as it has been for the 
past month or six weeks. Russian engagements are more 
numerous than they have been during the present season, but 
makers have now abandoned the hope of doing anything like the 
amount cf trade with the Muscovite empire they anticipated at 
the commencement of the season, Belgian houses having secured 
the principal portion of the orders given out. Rail 





¢ 


tails are now ready 
for shipment to Cronstadt, and will be followed by other clearances 
to the Russian markets, but, as already indicated, for no very 
large quantities, Inquiries from India are not so favourable as 
they have heen, but hopes are entertained of a speedy revival 
taking place. The home trade is not improving so rapidly as many 
expected, but a change for the better has undoubtedly taken place, 
and makers are offered orders with a little more treedom, and 
there are indications that. buyers of railway material, including the 
railway companies, are contemplating new engagements of an 
extensive character, and in a short time it is probable that a 
brisker inquiry and more satisfactory prices will be experienced. 
For pig iron there is an average sale. 

Tinplate makers have not so many orders on their books as could 
be desired, and owing to the large stock on hand there is a gradual 
reduction in the make at nearly all the works in the district. 

For steam coal there is an average demand from nearly all the 
foreign markets, but there is still a scarcity of vessels of large | 
tonnage at the local ports to convey coal to the mail packet stations. 
There is aslight falling off in the demand from the French markets, 
but the present inactivity will probably be of short duration, as 
France is about one of the best customers to South Wales for 
steam coal, There is a little animation evinced in the house coal 
trade, but the demand is not sufficient to keep the hands employed 
more than two-thirds of their time. e 

The copper trade of Swansea has for some months been in a 
very depressed state, but there is now a reasonable prospect of a 
revival taking place before long. Although during the first six 
months of the present year there was a slight decrease in the trade 
as compared with the corresponding period of last year, the trade | 
of the month of June was one of the best jn the previous history 
of the port, owing to the large arrival of copper and zinc ores. 
Although the trade is still somewhat depressed, it is generally 
believed that this branch of local industry will soon attain its 
former position. 

From the proceedings before the London Bankruptcy Court, in 
the case of Jolin Smith, a partner in the firm of Smith, Knight, 
and Co., a claim under the head of *‘ doubtful debts” of £137,163 
is made ugainst the Penarth Dock and Railway Company. The 


firm were the original contractors for the Penarth Dock, but they 





failed to carry out and complete the works. Instead of the Dock 
Company admitting the claim made against them, they make a 
counter claim for a large amount, and it was once agreed that the 
whole dispute should be referred to arbitration, but the failure of 

tract together with the suspensivn of the company that 
has prevented any further progress being 





took over their business, 
made +, a ++] 

In last week's report the presentation of a silver flower vase to 
Mr. P. W. Flower, one of the proprietors of the Melin Tinworks, 
by his work le, was noticed, and we have now to state that 
Mr. Flower om presented to Mr. David Williams, his resident 
engineer, a silver tea and coffee service, a gold chain, and a suitably 
inscribed gold medal, subscribed for by the workpeople. 





| Cleveland district this year is expected to exceed that o' 


The royal assent has been given to the following local bills: — | 


Great Western Railway, Llanelly Harbour Improvement, Aber- 
gavenny and Monmouth Railway, Brecon and Merthyr Tydvil 
Junction Railway, and Pontypool, Caerleon, and Newport 


way. 
The liquidators of the United Merthyr Collieries Company, 
Limited, have declared a dividend of 15s. in the pound upon the 


debts, which is considerably more than the creditors generally 


anticipated. 
Some ten months ago Mr. W. Williams and Mr. Daniel 


Edwards, being backed by other friends, undertook the task of ! 


erecting the Worcester New Tinplate Works at Morriston, near 


Swansea, and on Saturday last hundreds of persons assembled to | 


witness the starting of the works. The works are on an improved 
form, and the machinery is excellently arranged, the whole re- 
flecting great credit on Mr. Williams and Mr. Edwards. 

It is reported that the arrangement for the purchase of the 
Blaina Works by Mr. Healy have fallen through, and if such be 
the case the high hopes entertained of the speedy commencement 
of operations are doomed to disappointment. The Blaina Works 


| 


gave employment to some thousands of workpeople, and when in | 


full operation the district was in a flourishing state, which cannot 
be said to be the case at the present time, as since the stoppage of 
the works a great deal of distress has prevailed, and a large num- 
ber of the hands have been compelled to go elsewhere to seek a 
livelihood for themselves and families. Already some part of the 
works are announced for sale in order to satisfy the claims of cer- 
tain landowners for rent. 


NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 
(From our own Correspondent.) 
LiverPooL: Water Supply: Waterlo Docks: Pacific Steem Navi- 





gation Company—RocHDALeE WaTER Surry BorLter Ex- 
PLOSION ON THE LANCASHIRE AND YORKSHIRE RAILWAY—Poor 
RATES AND THE LivexPpoon Docks—TrRiats or INPERNAL 
MAcHINES —State OF TRADE: Shefield: South Yorkshire— 
Discovery OF AN [RON FIELD—THE Oaks Co.Liery -Haknour 
ACCOMMODATION AT ScakBuROUGH THE CoTToN Txabe at 


PrestoN—DuIN KFIELD InuN CoMPANY—NokTH-EASTiRN Dis- 

TRICT: Shipbuilding, Cle veland Iron Trade, &. 
THE water committee of the Liverpool town council have resolved 
to spend £50,000 for the purpose of preventing the water from 
Rivington, passing, as it does at present soon after leaving the 
filtering beds, through a tunnel undermined by coal seams, Should 
these seams be worked—and it is understood that the proprietors 
intend to work them very soon —a serious disaster, so far as Liver- 
pool is concerned, might result were the water not diverted as pro- 
posed. On Friday the southern gates of new works at the 
Waterloo Docks, used more for the purposes of access to the 
northern extremity of the Princes’ Docks, were opened for the 
admission of the ship Tenasserina, 1418 tons burthen. The 
Waterloo Docks will be ready for active work in the course of two 
or three weeks. The Pacific, the first steamer sailing under the 
new postal contract between the Chilian Government and the 
Pacific Steam Navigation Company, has left the Mersey for 
Valparaiso. , 5 

The supply of water at Rochdale is running short, and the town 
council, at its last meeting, took steps to secure water from 
Dearnley Colliery, a few miles from Rochdale. The supply is found 
at a depth of about seventy-five yards, and issues from an ancient 





gravel bed which is known to extend some miles north-east and | 


south-west. Above vhis is a layer of fine sand, through which the 
water issues in a beautifully pure state, free from all mineral taste. 


One of the largest engines running on the Lancashire and York- | 


shire Railway exploded last week in a tunnel near Sowerby 
Bridge station. The engine was drawing a heavy goods train frow 
Huddersfield to Liverpool. The driver and stoker were badly 
scalded. ; 

The Liverpool select vestry has decided that it is, on the w 
desirable that the dock-rating question should be amicably settled 
upon the basis of an offer made by the Mersey Docks and Harbour 
Board, viz., an immediate payment of £105,000 in discharge of 
present liability and a cessation of all litigation, all future rates to 
be levied upon a basis of value to be settled by the Court of 
Queen’s Bench, 

A trial has been made of a number of infernal machines at 
Morecambe, the machines being the invention of Pombaridi 
Woodhouss, of the Leeds Artillery. Ihe machines are of two kinds, 

-field and siege torpedoes or shells. The experiments at More- 
cambe were made with five field and three siege torpedoes; and it 
is understood that Lieutenant Colonel Gascoigne is taking steps to 
induce the Government to give the invention a trial. The torpedoes 
are so composed that their contents do not fly upwards, but extend 
laterally in every direction. The siege torpedoes being intended 
for the protection of field-works are made air and water tight, so 
that they might lie uninjured in the ground for almost any lapse 
of time. The torpedoes can be fired by electricity, slow match, or 
by train. 

There is no material change to report in the state of trade matters 
at Sheffield. Orders received some time since find the men engaged 
in the heavy branches full employment, but the Sheffield trades, 
properly so called, continue almost as dull as ever. 

There is little change in the iron and coal trades of the South 
Yorkshire district. A fair business continues to be done in ruils, 
plates, and sheets; there is also a good demand for Bessemer steel 
rails, tires, axles, &c. The coal trade of South. Yorkshire shows 
no improvement; a moderately good business has been done in 
steam coal to Grimsby and Hull, but there is no improvement in 
the trade to Lancashire. 

It is stated that a valuable mineral field has been discovered on 
the Mabie estate, near Dumfries, the property of Mr. R. Kirk- 
patrick Howat. omnis 
an abundant supply of fine hematite iron ore. ’ 

The clearing of the workings of the Oaks colliery is proceeding 
in a satisfactory manner, upwards of 140 men and boys being en- 


1 


, 
ole, 





| gaged in the work. 


The question of the extension cf the harbour accommodation at 
Scarborough is now in a fair way of satisfactory settlement. 
Several plans have been received by the local commissioners in re- 
sponse to a notification inviting their delivery, and these will be 
submitted for public inspection after Saturday. 

The cotton trade in Preston is stated to be in an unsatisfactory 
and fluctuating state. Several mills are stopped for a week, and 
others are running short time. . 

On Saturday it was finally resolved, at a meeting of the Drink- 
field Iron Company—the shareholders of which are principally 
ironworkers of the north of England -to turn the concern into a 
co-operative one. The works, which are at Darlington, where the 
meeting was held under the presidency of Mr. H. K. Spark, have 
cost something like £10,000; and oy this experiment it was sought 
to find a solution on a small scale of the capital and labour 
question. It was agreed that the works should be taken by the 
co-operative company at a valuation to be made by a competent 
authority. 





_ Messrs. Palmer and Co, (Limited), Jarrow, will launch an 
ironclad turret ship for the Admiralty about the latter part 
of September. The company has five or six other ships in 
hand; work, however, is not abundant, and recently some 
shipwrights have emigrated to the United States. With the view 
of remedying the defective water arrangements at Saltburn-by. 
the-sea, it has been decided to draw. the supply from the Lal, 
woode and Swindale springs, about six and a-half miles di 
A company with a capital of £10,000 has been formed, and tendery 
for the execution of the works have been let. The number of 
furnaces in blast in the Cleveland district is eighty-nine, while 
there are fifty-one out of blast. The production of ig in the 
nd d year 1867, and 
the deliveries for the first six months of this year have been 

The consumption has largely increased in Wales and Scotlane 
but is considered to have declined on the Continent. The foun. 
dries are in better work, and a good many orders for pipes have 





















































been secured lately. 
PRICES CURRENT OF METALS AND OILS, 
; 1867, 
CoppeR—British—cake andtile,| 2 6. d £8. d|2 64. £8, @, 
POF ton .....-cecee coos] 74 0 0.1.77 © 7% 0 0..77 06 
Best selected ...... toseeee | 717 0 0..79 0 0178 0 4. 80 @ Q 
Sheet ...... seecsececeeceee| 79 0 0.. 82 0 0] 80 O 0,. 82 @ 9 
Picker ncceenouncewe ---| 83 0 0.. 84 0 0] 86 0 0.. 89 96 0 
Australian, per ton ........ .| 7719 0.. 80 0 0) 80 © 0.. 86 0 9 
Spanish Cake ... | 00 9. 0 0 0 72 0 0. 0 0 @ 
Chili Bars........ -| 63 0 0.. 70 O 0] 67 19 O.. 68 O @ 
Do refined ingot ......... |72 0 9..73 0 178 0 0.. 0 0 9 
YELLOW METAL, per lb. ...... |} 9 0 ¢§ O O77} COT DOR 
IRON, pig in Scotland, ton......| 2 12 8 cash. 213 16 cash, 
Bar, Welsh, in London ...... | 6 5 0.. 610 6} 615 0.. 7 0 9 
bok oes 512 6.. 515 9 6 0 0.. 6 5 Q 
Staffordshire. . 75 0.. 00 0 710 0.. 0 0 9 
TE, TE scene or csesee 510 0.. 6 0 0 600... 6 5 9 
Sheets, singles in London... | 9 5 0.. 6 0 0} 9 0 0.. 910 6 
H.ops, first quality ........ ; ® 5 0.. 9 0 Of 8B 5 O.. 810 9 
Najlrods.......+secesesceeee| 710 0.. 0 0 Of] 710 0.. 0 0 @ 
Swedish sctgltiiaiiescainnt cs 917 6.. 19 5 0} 10 5 0.. 1010 @ 
LEAD, Pig, Foreign, per ton .... | 168 5 0..18 7 6 19 5 0. 0 0 6 
ee 21 5 0.. 0 0 Of 2115 0.. 0 6 @ 
Other brands ....... e..../ 19 0 0.. 0 0 0 1919 0.. 1915 9 
Sheet, milled... .c.ccecceees }20 0 0.. 0 0 9 2015 0.. 0 0 6 
Shot, PArent .0.cccce sevcecs -| 3210 0.. 2215 of 9 0 0. 0 6 0 
Red or minium........00-.08 12015 9.. 0% & @. 000 
Wlte, Or7..... cccccevcces oo | 97 0 90.. 0 0} 29 0 0. 2910 © 
ground in oil.... ecssee | HS OO C.. 0 1 2 0 0.. 30 @ 6 
Litharee, W.B. .. soesces | 4 0 (@.. 001% 06. 000 
QUICKSILVER, per bot. ... |} 617 0.. o oo 617 0... 000 
SP2ZLTER, Slesian, per ton ..../ 20 0 ©.. 0 o 21 0 0.. 21506 
English V & S...e.0- 11915 0. 00 00 %. 000 
ZINC, ditto sheet... .... 210 9... 26 o ‘|/%@oe., 006 
STEEL, Swedish faggot .... ‘eoQ.te 1 8a. 608 
Diiictionsccueteeteces } 1415 0.15 0 of 00%. 0 0 @ 
TIN, Banca, per cwt.......0052 | 415 9.. 0 0 | 412 9. 000 
Straits, fine—cash ..........] 41219... 413 of 47 ¢.. 4710 
POORER ccescwensccece | 6B. 8@e | € Ot. 068 8 
Paghielh RIGGED ccc ceccevesss } 415 0.. 416 | ¢h 6... 08 69 
oh 416 @.. 417 | 4129 6. 0 @ yg 
Retined, in » 417 0... 418 4144606.. 00 6 
TINPLATES, per t | 
IC coke ...... }; § to. 1 2e} ts 6. 150 
TX GitlO ce cvevvecccocsccccce | 170. is ots 6. It o 
IC charcoal seseoesseoeeeess|/ 1 7 6. 1 & Of 1 8 O.. 1810 0 
SE ONO. cocescese Cs ae sees |} 13 6. 4 of 1% 0. 116 0 
. OW 6.. 0°3 6 020 0.. 020 6 
Uther SOFIS seceeeceseceeeee| O15 3.. 017 0] 016 6.. 017 6 
OILS, per tun, Seal, pale ......| 36 0 0.. 09 0 0 39 0 0. 0 0 0 
Brown 32.0 «0... 0 0 0 33 0 0.. 34 0 0 
Sperm, bedy % 0 0.. 0 0 18 0 @. 060 
Whale, South s 35 0 0.. 36 0 0} 39 0 0... 0 0 0 
Yellow cecccece 34 0 0.. 0 0 0398 0 O.. 000 
TIOED cccccsecscvvecesas |} 33 0 0.. 0 0 0] 35 O 0.. 36 0 O 
E.L. Fish swe one 34400. 0003838 00.. 000 
Olive, Gallipoli .... oo 638 0 0.. 0 0 0 63 O 0.. 64 0 6 
Spanish .... se 6210 0.. 65 0 6 61 0 0.,62 0 6 
Palm . cooeeee| 40 0 0.. 0 0 0 40 9 0.. 40 5 0 
Linseed .......-seccccccesee| 3110 0.. 0 0 0] 39 5 0.. 3910 0 
Rapeseed, English pale ......| 34 9 0.. 0 0 01 40 0 0.. 4010 0 
ee ee 3110 0.. 0 0 0 38 0 0.. 0 0 0 
Foreign pale 35 10 0.. 36 0 0, 4200. 000 
Brown .. 33 9 0.. 0 0 0 39 0 0.. 40 0 0 
Sa 65 0 0.. 67 0 0 58 0 0.. 59 0 0 
Tallow ...0+-.. 37 0 0.. 0 O 0 36 0 0., 38 0 0 
PRICES CURRENT OF TIMBER. 
1863, | 1867 1868 1867. 
Per load— £42 | 2 a £4 « | Per losd— aeeeie66s 
evenes 1109 1210 ; 9 0 w1 Yel. pine, per reduce! C. 
3 5 415| 3 0 410) | Canada, Ist quality 17 01810 17 01910 
213 45/215 40 do... 11 191210 19 013 6 
0000 +0 0 Archangel, yellow 11 0 12 ll 10 1210 
5 5 519} 5 5 6 © | St. Petersburg y to om * wwille 
~-45 5 0} 81 410 | Finland o-coce TOS 01 80 80 
. 315 5 5 5 «a Memel ae peek oe 0 "e000 
- 0 6 0 O|] 0 © 4 O | Gothenburg, sel... 8 0 1 8101010 
406 | 310 6 ¢ white # 0 9 0) 8 9 0 
2 0 319) 20 2 0 |! Gefte, yellow, 9 01010 ole 
3° 45) 3 6 316 |Soderhamn . ¥ @10 14 9 Ol 
-30531,30 5 || Christiania, per O. | 
Swedish ......... 3 5 210) 115 2 3 18ft. by 3 by of 14 020 16 0% 
Masts, Quey rd.p ne 5 O 61) 507 in. yellow oes 
ine5 0 6 O 506 Deck plank " 4 
Fd, pine 0 00401000 64 per 40ft tint I 13 O11 4 
Lathwood,I m él? 71 410 5 0 | Staves, por standard M 
St. Peter's 810 919! 610 7 10 || Quebec pic ...... 65 0 % 0 8 090 
Deals. per C., 12%. by 3% 9in. | puncheon 944 02) 0 90 0 21 0 


,whtspruce 14 030 4 


dt: ebec, 2 144° 211 crown > as " sp 
scJobn whtspruce 13 1015 10/14 19 15 19 vows | 160 0 155 0.15) 0 130 0 


THE ScrenttFic Wonper.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham. —[Apvrt.] 

Curap Fireproor Coverinc FoR Steam BotLers, — Many 
complaints are made that the common felting used to retain heat 
in steam boilers sometimes becomes charred and burned above the 
water-line, when the boilers are so arranged as to be able to carry 
dry steam, or steam superheated to a slight degree, and that this 
constitutes a cause of danger of fire on board of steamboats. 
Nothing is easier than to cover a boiler with an incombustible and 
cheaper substitute, such as paper pulp, or the pulp of prairie grass 
or pembo, mixed with equal parts of powdered soapstone and half 
the quantity of asbestos; when this is mixed with a solution of 
silicate of soda or waterglass, it may be made into a thick paint or 
paste, which being applied to boilers in several layers or coats, wil 
adhere strongly, and form a non-conducting covering. Waterglass, 


| which once had the reputation of being waterproof, does not 


The new field promises, it is understood, to yield | 


possess this quality, but is fireproof, and at the same time a non- 
conductor of heat. —Scientific American. 
A New Ocean Steam Line.—On the 13th inst. the Pacific 


Steam Navigation Company, who for many years have successfully 


carried on the mail service on the West Coast of South America, 
despatched from Liverpool their steamer Pacific, 2000 tons and 
500-horse power, with accommodation for about 150 first-class 
passengers, for Rio Janeiro, Monte Video, and Valparaiso, calling at 
St. Nazaire, Lisbon, and St. Vincent. Desirous of direct com- 
munication with England, the Chilian Government opened 
negotiations with the Pacific Steam Company for the performance 


' of a special mail service, and a short time back the contract was 


concluded, the present being the first voyage under it. The 
contract with the Chilian Government is to perform the voyage, both 


' out and home, in forty-two days, including all stoppages, and the 


Pacific fully carried out this speed in her homeward passage. At 
first the service is to be only once in two months, but in a short 
time it is said a new and splendid fleet of steamers of 2500 tons 
will be ready, when the communication will be monthly, taking 

assengers from Liverpool, &c., to Kio Janeiro, Monte Video, and 

alparaiso direct, and thus avoiding the annoyance of transship- 
ment, &c., vid Panama, for those bound for the West Coast. 
Messrs. H. Griffiths, Tate, and Co. are the London agents of the 
line, 
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ON THE FORM OF PROFILE TO BE ADOPTED 
IN LARGE MASONRY DAMS OF RESERVOIRS, 


As Determinep By M. Detocre, ENGINEER OF THE 
‘ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE. 
No, III. 
7.—Determination of the Profile practically. 

The important point in the construction of a dam is to 
allow no point in the structure to be subject to pressures 
exceeding the limit R’, but it is clear that it is not 
indispensable that this intensity of pressure should he 
reached at every point, and that it is admissible to 
introduce slight variations from the curve of equal 

resistance if other advantages are thereby gained. 

We shall soon see that there would be some difficulties 
in the execution of faces such as those of Fig. 13, and 
that the numerous changes of inclination which they 
show would not be productive of the best effects. A more 
practical form will be arrived at by diminishing the 
number of horizontal sections into which the wall is sup- 
posed to be divided. This consideration leads to the 
calculation of a profile of the form of Fig.14. The method 
of calculation will in other respects be the same, whatever 
be the height of the horizontal sections, and, with very 
slight modifications, will be applicable to the determination 
of the profile of equal resistance by the approximate 
method. 
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The profile in Fig. 14, like the profile of equal resistance 
in Fig. 10, naturally divides itself into two distinct parts 
—one C D A B, in which the upstream face is vertical, and 
the other AB, A’ B’, which has battered faces at both 
sides. It is necessary to make one of the horizontal planes 
which divide the wall into sections pass through the point 
B, commencing from which point the inner face should 
have a batter. The first thing to calculate, then, is the 
height C B. In the determination of this we shall first 
= suppose that the outer face has a uniform 
ss increase from D to A, as in Fig. 15, The 
problem can be thrown into an Equation 
by the expression that when the reservoir 
is full the pressure per superticial unit in 
A shall equal the limit R’, and that wher 
the reservoir is empty the pressure at B 
shall be the same as this. 

Denoting by P the weight of the part 
of the wall C DB A, by F the pressure, 
and by u the distance A E. The Equation 
: which will serve for the determination of 

P the above conditions will be one of the 
following:— 


o(2—2") Poa...... 
* 





' 
' 
\E A 


He 





according as we have 


._ * l 
u> — oru<—. 
It remains to express the quantities P and x in terms 
of the data in question. Let 
Cc Dd =— @ 
CB=zandAV =z. 
We shall then have 


4 2a+a\... 9 3 
I ( : ) ve; F=*, 
l=a+2 
u=AE=KA=KE 
and KE-oKx! — #23 —  <=*9 
P 3(2a+.2)9 3(2a + x) 


KA will be got hy expressing the moment of the total 
weight of the figure C B A D in reference to the point A 
as equal to the sum of the moments of the two parts 
BC DV, DV A, into which it is divided. 

KAx 24+ 2)2¥ — @r+aaz¥ 4 108 


2 2 _ 
whence we get 
Ixrtr 
KA=* 


and consequently 





———ae 


2r(v + 3a)—$22 + 3a? 
3(Za+ a) : 
When this value for uw is introduced respectively into 
Equations (9) and (10) we get— : 
§a*—Asit—ZQartr+a%*z—rat*=O0 . (16) 
v2—2y07* +4ar724+6X2?—6arte+4a2 s—3a2rA=0 (17) 
Either Equation (16) or (17) will be used according as 


“= 


UL b> ‘ orud f 

We have as yet only one equation between the unknown 
quantities x and z, but we shall obtain a second by express- 
ing the pressure oy superficial unit at the point B when 
the reservoir is full as equal to the limit R’. This condition 
will be always given by the relations (9) and (10), except 
that the quantity ~ will no longer be the same; the pres- 
sure of the water being no longer existent the vertical 
force P acts in the position O P, and we have w= BK. 

This quantity is deduced immediately from the pre- 
ceding calculations; thus we have . 

w=BK=AB—AK=2@ + 3a) + 3a! 

, 3(2a + 2) 
This value, when introduced into expressions (9) and (10) 
gives the following equations :— i 
v2—Axt + Zaxrz—Larse + atz—rar*=0 (18) 


x ~ 


t—Art+davz—Barey +4a%*z—s3atra=o (19) 





The values of x and z will be determined in each par- 
ticular case by combining one of Equations (16) or (17) 
with one of Equations (18) or (19). This determination 
will require some tentative search, since the value of uv 
being in terms of the unknown quantities it is impossible 
to say @ priori which of the two equations ought to be 
chosen. It will be necessary to hypothecise on the value 
of u=41. After solving the two equations chosen on this 
hypothesis the correctness of the supposition will be veri- 
fied, and if not found exact such of the equations will be 
chosen as will agree with the values w and <z, which, 
although inexact, are sufliciently near to guide to a choice 
of the equations which will determine their exact values. 

Equations (16), (17), (18), and (19), being of the third 
degree, when we combine two of them we shall have to 
solve an equation of the sixth degree. This solution will 
present no difliculty in practice, the equations being then 
numerical, 

Suppose, for example, that the two values of u, A E and 


BK, be Icss than = A then Equations (17) and (19) 
oe 
must be combined. 

Equation (19) being of the first degree in z the value of 
this unknown quantity will be found in terms of ., and on 
introducing it into Equation (17) we obtain the following 
final equation :— 
2° +1laxr’ +(48.a%—X? 6) rt 42a (52, a? —3OX*).e9 + 

a? (112 at —156A*) x* + 6a? Sa? — 3GA*) «c& — 

Sweat Geee. .o . ss wie se ee ew eo OD 

The values x and < once determined the portion CDBA 
of the dam constructed in accordance with these values has 
the advantage that the pressures per superticial unit at the 
points A and B, according as the reservoir is full or 
empty, are equal to the limit R’; and we may also rest 
assured that as we have seen in the article relating to the 
profile of least resistance, the pressure at any point of the 
face D A is less than the limit R’. 

It will be easy to find what is the pressure sustained by 
any point of the face D A. If at some points the difference 
between this pressure and the limit R’ were pretty con- 
siderable there would be a marked advantage in subdivid- 
ing the height C D into two and calculating the profile of 
the form of that given in Fig. 16. This calculation would 
present no difficulty, and would be performed by the 
method just pointed out. . 

In this case, in the upper part C D MN of the profile, 
the height CM is given, the only unknown quantity at 
V'N=za, and, in fact, as the pressure at M when the 
reservoir is empty, is necessarily less than R’, only one 
equation is required for the solution of x, and it is 
evidently one of the two Equations (16) and (17) in which 
the unknown quantity - will be replaced by the value A 
chosen for the height CM. The value of x will then be 
found by one of the following equations: — 

Ar? +l2arir+-rAa* —Oh3—ath=o0. . (21) 
(2h—h) 03 + 2a(8A— 2h). +3a?A—4a2*h—Gr(h2=0 (22 

The part of the profile MM BA will be found by em- 
ploying a method analogous to that followed in the calcu- 
lation of the profile of Fig. 15. The unknown quantities 
will b M B=zand NA=>=wz. 

The equations of the problem will always be the Rela- 
tions (9) and (10), in which the quantities P, 7, and u will 
always be expressed in terms of the data. 

Representing bys the surface of the upper part MC DN 
of the profile, by 8 the distance NG from the vertical 
passing through the centre of gravity of this part at the 
point N, and by d the length M N, we shall have— 


Ped 4 b:8 + 220 m (2420s te 2\y 


2 2 
Fil +2)? 3 
2 
i=5b +7 
. e=AE=wr+ VK—KE. 
K E will be at once given by 
KE=oOKx fF (+73 —_ (ht29g 
4 3(28¢2bz+27)¥ 3(28+2bz4+22 





We shall obtain V K by expressing the moment of the 

resultant P of the vertical forces referred to the point N as 

equal to the sum of the moments of the components re- 
ferred to the same point. 

PxVK= o WV an, riy r 

x =Bs¥tbe¥x > — — x = 


w 


whence we get, by replacing P by its value— 
VK= 6B s+3 b? z—: x 
3(28+2b2+2 27) 
and accordingly the equation v= .« + V K —K E gives 
—3v(284+2b24+22)+68 s+3 b? = — 2x2? — (h+z)3 9 
3(2s¢2bz+zxz) _ 
Introducing the values of P, 7, and w into the Relations (9) 
and (10) we obtain the following equations :— 

925 —Aw?*+3hGOr? —2(s4+rAb) e4+(b24+3h2 6) z+ 
4bs—6Bst+gh?'—rAB=—O ...... 
o? e?@— 2c r2°+4b22 r+ 9A2542(28s—3Ab) ext 

(462 + 346) 22? —6rAsxr+ (Shs + 3h? OX—} (24) 
3A b?)z+48°—GABs+OAA7=O0 . ... 
The first or the second of these two equations will be used 
I+ TF 





uU 


(a 
{ (23) 


according as w is greater or less than 


A second equation between x and = can be got by ex- 
pressing the pressure per superficial unit at the point R as 
equal to the limit R’ when the reservoir is empty. Equa- 
tions (9) and (10) will continue to be those of the problem. 
The value of w will always be equal to BK, and this 
quantity can be obtained in terms of the data by express- 
ing the moment of the total weight P referred to the point 
B as equal to the sum of the moments of the components 
of this weight. 


BKyP=ys(b—p)+bzyx0 4 7 


* (+ 2), 
»o 


whence is deduced, by replacing P by its value and by 
putting a for b—£ 
() ent Gas+ 38243 b hud + F x* 
3(28+2b2+22) 
When this expression is introduced at the same time with 








——— — — ————— - —_—— 


the values of P and / into the Relations (9) and (10 we get 

these equations :— 

za*—Avt+3b204+2(28 —Ab) c+b* 2+48b—) (25 
See 63 sc es ee 

twit —Azet+4bet r+ (48s—3rAb) cxt¢ 4b 22+ (26 
(8bs—3Ab*)z+48*—GrAas=0 ..... (26) 

Recourse will be had to Equation (25) or to (26), according 





° I+2 
as « is greater or less than 

By combining one of Equations (23) and (24) with one 
of (25) and (26) we obtain the values of z and z. The cal- 
culations to be made are rather long, but do not offer any 
serious difficulty. Eliminations can be easily made, for in 
whatever way the two equations be combined one of them 
at least will always be of the second degree as regards one 
of the unknown quantities. The upper part C D BA, of 
which the inner face is vertical, being determined by the 
preceding considerations, we have now to find the dimen- 
sions to be adopted for the lower part A B A’ B’ (Fig. 14), 
in which the wall is battered on both faces. 

We shall suppose this part of the wall divided into 
several horizontal sections, more or less numerous, accord- 
ing as the height is greater or less. Let A B A’ B’ be the 
section of which we have to determine the dimensions. 
The height of this section is chosen beforehand ; let us call 
it /', and take for the unknown quantities the distances 
A'L=.z, B}H=y. The unknown quantities will be 
determined, as in the questions just considered, by expres- 
sing the pressures at A’ and B’, according as the reservoir 
is full or empty, as equal to the limit R’. The equations 
of the problem will still be (9) and (10)— 

2(2 dy P— cece « @& 
LJ oe . 

P : 

. 7 ee ee | 


" us 
In which we must replace the weight P and the quantities 
i= A’ B, u=A’'E, by their values in terms of the data. 
The calculations will be made according to the method 
already developed. We shall first have— 
, a! iy hak’ 
P=sY4bhy + ae + My + = = 


” 
2h+ih' yd 


Jo Gb) 4M (w+ y)¥+ 


” 


F= ESS ) "3 
2 
l=b+w+y 
ux=A’E=zr+LK—KE 
KE=0Kx?F=_ (heheh 
P 3) 2 stbhh 
h+h’)> 6 
3 [ 2(8+bh') +h’ L+y) + (2 h +h’) ¥y 6] 

The value of L K is obtained by expressing the equality 
of the moment of the total weight P referred to the point 
A, which weight includes that of the liquid layer pressing 
on the inclined part B B’ of the inner face, to the sum of 
the moments of the components of this force. 

KL= 12833'+607h'3+2h'yd (y+3b) +3 (2h+kh) (y4-2b) yb—2hB id 
G6[2(s+bhjyaeth' (ety)e +(2at+h)ye] 
—12s8+6Rh +2h'y(y+3b)+3(2h+h) (y+2 b) y$—2h'x 
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From these expressions the value of uw is deduced imme- 
diately. 
§6x[2(s+ bar) +h (x+y) + (2h+h')y 941288 +6 Ph'+ 

en (2h y(y+3b)+3(2k+h) (y+2b)y$ —2h e—2 9(h+h')s 

a 6[2(st+ bh’) +h (x+y) + (2h +h)y$ 

This value for w will be introduced either into equation 
(9) or (10) according as u is greater or less than 4. 

One of the two following equations (28) or (29) will be 
thus obtained, taking care for brevity’s sake to put 
s+bh'=oe } 
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We have still to give the expression for the equality of the 
pressure per superficial unit at the point B’ when the reser- 
voir is empty to the limit R’. The value of w is then equal 
to B’ K'= y + H K’, and we obtain the value of H K’ by 
writing the moment of the total weight referred to the 
point B as equal to the sum of the moments of the com- 
ponents of this weight referred to the same point. 

As the pressure of the water is then non-existent the 
value of P is 
parerduyyeh(orny 
and we find 
2h y2t+3h'yrth x2 +6oyt+ 3b xt+G6y’ 
~ 3(My+h x+2¢) 
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When this value for w is brought into equations (9) and 
(10) we get the two following equations (30) and (31). 
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(30) or (31) will be used according as w is greater or less 
than |. 

The values of x and ¥ are obtained by combining one of 
equations (28) or (29) with one of equations (30) or (31). 
These equations being of the second degree in v and in y 
there is no difficulty in elimination, the rather complicated 
coefficients of the different terms being replaced by numbers 
in each particular case. 

The choice of the equations bearing on the question may 
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give rise to trials, as we have betore explained, since the 
value of the ratio « to 1, which serves to determine this 
choice is in terms of the unknown quantities. We shall 
be obliged to make hypotheses on the values of this ratio, 
and when the equations, which may be chosen, are solved, 
a check will be obtained whether the suppositions made 
are exact. If this check does not succeed, the equations 
will be chosen by starting with the values of the ratio of 
w to |, calculated by the values of « and y, which will be 
sufficiently approximate to permit of following the indica- 
tions given for this ratio, 

The first section A B m’n’ of the lower part A B A’ B’ of 
the profile (Fig. 14) being determined, the dimensions of 
the second section mn‘ A’ B’ will be calculated in the same 
way by means of the equations just found, and taking care 
to modify them as hereafter shown s)’ representing in the 
calculations the total weight of the part of the dam, situ- 
ated above the horizontal section under consideration, we 
shall have to take account of the weight of the column of 
water which presses on the face B’ m’, it will be equal to 
8”3, if by s” we represent the vertical section c’c Bm’ of 
this column. In the case which we are engaged in we 

/ 


have 
= (h + Jars 


denoting by y, the value mm” of y which has just been 
determined. 

The weight of the part of the dam situated above the 
part of the dam under consideration will therefore be 

v5 + 88, 

s representing the surface ¢ Bm’ n' A D. 

We may put this quantity in place of s§’, then in equa- 
tions (28), (29), (30), and (31) putting 

sv¥=sd + 8” 8, 
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f 
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whence 
gues +e 24 

But the modifications which these formule must be 
subjected to do not end here. The moment of the weight 
s& must not be changed. In fact we must take into 
account the moment of the weight s’§ of the water. 
Denoting by §' the distance fromp the centre of gravity of 
the surface s’ to the point 2’ we must put 

sOB=s SB + 8'8f 
or 
sB=s B+ s’O7R. 

In formule (28), (29), (30), and (31), by replacing s and 
88 by the values just determined, they become perfectly 
applicable to the determination of the dimensions of the 
section A m’ x’ B, and in general to the calculation of any 
section whatever knowing the preceding (values) if we 
have judged correctly as to their multiplication. 





A PLAN FOR PROTECTION AGAINST FIRE; 
ALSO WARMING AND VENTILATING BUILD- 
INGS, ESPECIALLY IRON-FRAMED STRUC- 
TURES.* 

By Jutivs JEFFREYS, F.R.S. 

So much of engineering thought and talent has been devoted by 
others to the objects sought in this paper that I would hesitate to 
approach my subject had not my experience in the action of heat 
and the use of fuel, as well as in ventilation, been very consider- 
able. It is upon this ground I venture to set forth a plan com- 
prising different provisions for compassing objects of so much im- 
portance and admitted difficulty as those set forth in the above 
title. As of late years I do not often see the periodical literature 
of engineering it is ae possible some part of this plan may have 
been anticipated without my knowledge in the proposals of others. 
Should that prove to be the case I shall be well pleased if any 
such part has had its origin in the more professional authority of 
an engineer or architect; and I shall be happy if this paper shall, 
through its publication, pee in some degree auxiliary towards a 
reduction into practice of such part as well as the other portions 
of the plan. 

I proceed, then, to consider, first, the protection of buildings 
against fire, Ironwork stands foremost in importance and in 
danger where it enters largely into a structure. Moreover, but for 
such danger, iron might, I cannot but think, be with gicat 
advantage far more extensively and massively employed in archi- 
tecture. Fusible iron admits of being cast into members of all 
desired sizes and shapes so readily, and into forms so ornamental 
and even beautiful, and it is, in this country more especially, so 
comparatively cheap, owing to the facility with which perfectly 
similar offsprings from each pattern can be multiplied, and the 
graceful effect of orderly repetition commanded, that it must 
surely in time occupy a more prominent position in public and 
also private buildings, 


Able constructors will know how to blend | the column would make its exit at the multitude of holes in the 


it being everywhere impregnable against all assaults of fire so long 
as any circulation of water shall be maintained throughout its 
tubular ramifications. 

To apply the principle to iron-framed structures, not only would 


but every girder and roof, beam or rib, and where such girders, 
beams, or ribs, were severally frames, the upper and under rail, 
cross-bar, diagonal strut, &c., would be also tubular. For this 
end each girder frame and roof frame would be cast in two longi- 
tudinal halves; each half could then be easily moulded with 
grooves running along every member of it, which grooves would 
in their section follow the exterior shape of the casting, which 
would be modified to receive them, the members and their flanges 
being of course externally thicker and less angular in their section 
than now. 

When each pair of half castings were bolted and dowelled toge- 
ther face to face their grooves would become tubes, and each 
frame would acquire the utmost stiffness, the weight of metal 
admitted of like a hollow tube or cane. The tubes formed within 
the upper or lower bar of every girder and roof rib would com- 
municate with the main bore of the column which supported it by 
lateral openings cast in the column at the points of junction. If, 
then, water were forced up any single column or line of columns 
it would circulate at once throughout the arterial system in con- 
nection with it; but instead of being brought back by a venous 
system of tubes the water should gush out through holes along 
every girder and rib, say a foot apart, these holes being formed in 
the casting by notches crossing all the grooves of each pair of cast- 
ings of which they were severally composed. Impetuous torrents 
of rain would thus be propelled outwards in all directions. 

To provide for projecting cascades of water upon points of 
fiercest conflagration each column should at every floor have a 
lateral vent opening into its bore through a boss cast upon the 
column for strengthening it at the spot, the vent being commanded 
by atap or plug. To any of these vents flexible hose could at any 
moment be connected for directing upon any burning matter 
cascades of water issuing with all the pressure at command. Each 
transverse row of columns or other uprights in a building should 
be fed by a separate hydrant of its own lying across the basement 
or the ground floor and commanded by a plug or valve placed 
exterior to the building, lest fire within it should render the valve 
inaccessible. On the occurrence of fire, water might then be 
admitted to the horizontal hydrants of only such row or rows of 





columns as were involved or endangered, and as could usefully 
| supply showers and hose cascades for extinguishing fire or drench- 
ing matter threatened by it. 

The ordinary function of all such columns as were employed for 
roof-water pipes need not be interfered with by their being 
also qualified to serve as vertical hydrants for their self-preserva- 

| tion and for the protection of other matters. All that would be 
| needed would be a self-acting valve at the summit of each rain- 
| water column immediately below the roof and above its junction 
with the roof frames. This valve would be so formed as to be 
| ordinarily open enough to permit the descent of any amount of 
roof rain from its own watershed; but it would be at once closed 
by the upward pressure of a current of water ascending the column. 
The ascending current would then be compelled to enter the 
tubular system of the roof and girders. The hydrant at bottom 
belonging to each row of columns might ordinarily carry off the 
| rain-water brought down by such of the columns as opened on the 
roof, and might discharge it into a drain under it, through a 
| valved opening. On the occurrence of fire this valve would be 
| closed by the force of the opposite current driven along the hydrant 
| to ascend the columns. It would be very desirable, in changing 
the horizontal motion of the current along the hydrant to one 
perpendicular to it up each column, that the necessary angular 
disturbances of the current should be infinitely divided by causing 
it to sweep up a culvert pipe of considerable curve, thus husband- 
ing the momentum of the fluid instead of, by a dead butt, com- 
pelling it to react against the advancing current. Familiar as this 
point of course is, both in principle and practice, to the scientific 
engineer, experience shows that a notice of it is by no means 
superfluous to less-informed constructors, of which it would be 
easy to adduce instances more recent than the notable one of the 
famous fountains at Versailles on their first construction. Since, 
of the whole water propelled and discharged upon the burning and 
endangered matter, a large portion would not be evaporated, all 
that reached the tloor of the building might find its way into 
gutters, collecting it into a main reserve drain divided into an 
upper and lower waterway by a sufficiently fine grating of wire. 
The collected water would be conveyed along the under waterway, 
which would be closed at its end by a slat or valve, whereas the 
upper waterway would terminate in a reservoir at the command 
of the pumping engine or fire engines. The returned water being 
compelled by the valve to rise from the lower waterway of the 
reserve drain through the grating into the upper waterway, would 
be strained by the extensive and fine grating from all extinct 
embers and other dirt too gross to traverse the arterial system, 
and would then flow on into the reservoir, Where the supply of 
water was not abundant this recovery of all water not dissipated 
by the heat might prove of very great importance. By opening 
the valve of the lower waterway of the reserve drain any accu- 
mulating dirt would be driven out instantly into a dirt drain. 
As to any apprehension that explosive steam might be formed in 
any part of the arterial system through fire acting against any 








it with masonry, so that its greater expansibility by heat shall not | 


interfere with an extended employment of it. 

Easily moulded, through its tractable fluency under the severe 
discipline of heat, and, afterwards, at all reasonable temperatures, 
staunch in its great stability and endurance, iron is ever ready and, 
as it were, impatiently waiting to receive at our hands the many 
gorgeous forms and stately dimensions it is capable of assuming. 
To the creative power which endued iron with its marvellous and 
valuable properties that must surely wear the aspect of pedantic 
littleness which would affect to despise it on account of the very 
facilities for construction which are purposely provided in those its 
properties. There are, however, amongst these properties of iron 
some of high value for their special purposes, but which greatly en- 
danger its stability. These properties are the loss by iron of its 
rigidity at a red heat, and the smafiness of its capacity for heat— 
this established term capacity suiting well enough the now ac- 
cepted vibration theory of heat. Hence itarises that the heat re- 
quired for evaporating but a few pints of water, a quantity yielded 
by the combustion of as many billets of wood might, if lapping as 
flame around a stately column, which might be supporting many 
tons of flooring and roof, suffice to raise it up to a temperature at 
which its rigidity would become degraded to the flexibility 
of lead. The fuel therefore in any substantial floor boarding, not 
to reckon the fuel in the combustible contents of a building, would 
amply suffice to bring hurriedly down in devastating ruin the whole 
superstructure of columns, girders, and roof frame, with all that 
they were supporting. 

But if such is the unquestionable liability of the mightiest 
metallic structure so long as it shall remain a possible prey to the 
very fuel it is supporting, iron possesses in its neontenibiite, 
its comparatively quick heat conductivity, and, to coin a term, its 
ready tube-formability, properties which, if afforded due play 
through the agency of water, would render any fabric of iron, 
however elaborate in its ramifications, proof against the most 
intense heat, and not only that, but weal at the same time con- 
stitute the fabric a perfect system of hydrants, ready at the 
shortest notice to eject in any or all directions torrents of water 
upon ignited or threatened matter within its enclosure, whether 
that matter formed part of the building or its contents. The out- 
flow would not be needed for the protection of the ironwork itself, 





* Read before the Inventors’ Institute on the 4th of February, 1868, 





columns or girders, a much slower circulation of water than 
would, as a matter of course, be maintained, would render such an 
occurrence impossible. The quickly ascending current forced up 


frame-work before steam under pressure could possibly be formed, 
more especially as a proportion of all the jets of water from these 
holes should be directed against the exterior surfaces of the 
columns, girders, and ribs, andkeeping them constantly wet, would 
then trickle down into any fire playing against them. 

Neither let any objection be grounded on the possibility of 
cracking some part of the framework by injecting water into it 
when it might be in a heated state, for that would be as much an 
argument, or more, against the employment of water at all to ex- 
tinguish fires in iron-framed buildings, Sudden propulsions of 
volumes of water against its outer surface from a hose acting on 
single spots, and shifted about, would aggravate the liability of the 
iron to become cracked, and would be an argument for leaving the 
whole a prey to fire, which would be absurd. The fact is columns 
of tubulariron of moderate diameter would incur so little chance 
of cracking by an injection of water that it need not be taken into 
account at all in the face of the destructive consequences of leaving 
it to its fate. 

Moreover, if in buildings in which any iron uprights, girders, 
arches, breastsummers, roof frames, door frames, &c., were employed, 
all such parts were constructed tubular, and had instantly available 
a mutually hydraulic connection with a supply of water under 
pressure or quickly put under pressure, the whole or any part might 
at the shortest notice be water charged, and be not only secure 
itself against the futile assaults of the fiercest fire, but it might 
throw a watery mantle of protection all around it. This leadstoa 
notice of the 


PROTECTION OF INCOMBUSTIBLE MATTER WHICH IS NOT METALLIC. 


Masonry work and other mineral matters not being liable to 
take fire and consume themselves, need but a moderate play of 
water against them to preserve them from undue exsiccation or 
calcination. If associated in a building with a hydraulic frame- 
work of iron, or with a hydraulic system of iron girders, beams, 
&ec., they and their decorative mouldings, with ceilings, wall 
plaster, valuable oil-paintings, &c., might be guarded by such an 
arterial water-battery commanding them as would keep all their 
surfaces drenched, What are called fire-proof floors composed of 
masonry arches resting on iron beams would prove more certainly 
such did all their beams form part of an arterial system, self-pro- 





every vertical column, as now, be hollow throughout its length, ; 
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tecting, and at the same time spraying all the arch-surfaces wit 
water to preserve the mortar from injury or calcination by fire, 
THE Source Or PROPULSIVE POWER. 

Where there was a water supply always on at a high service 
pressure, by simply turning it on to the threatened part of any 
such hydranted building, that part would in an instant be con. 
verted into a shower bath, or if necessary the whole building 
might. 

Even with the feebler pressure in and about London the water 
would rise high enough to extinguish fires which had not reached 
the higher parts of buildings. On the arrival of fire engines 
some of them, instead of having their hose attached, might with 
better effect be directly connected by short hose to the columns, 
and might propel water through them and their ramifications to 
parts of a building inaccessible at the time to men with hose, 

Lastly, tubiferous iron in architecture claims for itself the great 
advantage of consuming for its self-protection little or none of 
the water it carries; but merely borrowing its chilling power while 
conveying it to its destination for extinguishing fire. 

ON THE VENTILATION OF Buitpincs witH TEMPERED Arr. 

Where, as on this occasion, only a glance can be taken of it, I would 
not touch so wide a question, and one abounding in moot points, 
did it not happen that tubiferous ironwork in buildings offers to 
us effective services, equally for warming and ventilating them, as 
for protecting them from conflagration. 

Ventilation, tempered when needful by cooling it in warm 
elimates and warming it in cold, and by paying a due regard to its 
hygrometric state, has occupied my attention at times—practically 
as well as theoretically—for forty years, though, excepting by 
occasional papers in public journals, I have not intruded on a tield 
professionally occupied by many able men. In India, where the 
oppressive heat suggested in 1824, the year after my arrival, the 
devising of a cooling and ventilating machine, which proved very 
powerful in driving into a house large volumes of cooled air, it 
was plain that during the daytime throughout the hot months 
there is a natural tendency in the atmosphere— which is much 
cooler and denser within doors than without—to maintain a down- 
ward ventilation in houses, which tendency might be turned to 
good account in a stagnant state of the atmosphere for effecting 
a cooled-air ventilation, especially if aided by such mechanical 
means, or by the ventilating fanners of Dessequillier (the usual blow- 
ing machine of furnaces), efficiently applied in the ** thermant 
dote” of Dr. Rankine for ventilating houses in India, Returning 
to England I was glad to find it evident that a downward ventilation 
prevailed in the main in all our apartments with open fires. A 
downward current has always appeared to me preferable, especially 

n conjunction with our open fires and chimneys. To close aper- 
tures at the bottom of rooms tending to chill the féet, and to have 
air-ways at the top of doors and windows, and near to or through 
ceilings, for air to steal in at, I have therefore always advocated. 
Thus impressed, when it was proposed, in 1837, to ventilate the 
House of Commons by air rising through hair matting on all parts 
of the floor, strongly impressed against the plan for the reasons 
which eventually led to its abandonment, and others as cogent, I 
offered a paper to a leading journal advocating the pressure of air 
through the whole surface of a gauze ceiling to descend down- 
wards and pass out at the floor, as also at open doors. 

The current argument that the gaseous emanations from the 
lungs and skins of an assembly are so rife, and so charged with 
animal heat and vapour, as to impart a strong buoyancy to the 
atmosphere, of which advantage ought to be taken, carries with it, 
I submit, its own condemnation. Well tempered air may be 
pressed down upon the atmosphere over any assembly in quanti- 
ties reducing its effete gases to the insignificant proportion they 
ought never to be allowed to exceed, and by a force insignificant in 
its cost. The heated and pernicious exhalations from the persons 
of an assembly should be diluted and cleared away every instant 
before they could confer any appreciable buoyancy to the atmo- 
sphere. . 

An opportunity to employ an effective downward ventilation is 
offered by tubiferous iron columns branching out into girders, Xc., 
and in gothic and other architecture into groins, spandrils, arches, 
and various other members to which iron may be richly adapted. 
Let the shaft of each column through a length of many feet, or 
from the ground to the ceiling, be surrounded by a cylinder of 
water, say one, two, or three inches thick, contained in a cylindri- 
cal cast iron case or tube, which at top and bottom is flanged in- 
wards against the column to form a collar, fitting tightly round it; 
then let there enter the column of water at top an afferent pipe 
of, say, an inch bore, bringing hot water to it. This pipe might 
travel up the outside or the inside of the water column. In the 
latter case it will improve the action to draw over the length of 
the pipe which rises up within the watercolumn, vulcanised rubber 
tubing to check the conduct of heat through the sides of the tube 
into the water. This afferent tube, then, would discharge its hot 
water into the water in the column just belowits top. Adeferent 
pipe connected with the column at the floor would carry away its 
cooler water down to a basement or vault, where it would join the 
bottom terminal of a Perkins’ spiral of coils, from the upper ter- 
minal, of which the afferent pipe would proceed. The spiral of 
coils might be some feet high, as from two or three to ten or 
twelve. 

An assemblage of such spirals being enclosed in a suitable 
furnace might heat the water of a row of columns. Instead of the 
spiral system, an ordinary boiler might, of course, supply the heated 
water. The great height of the water column would set the con- 
tained water in rapid circulation downwards «nd round the spirals 
in the furnace below, or through a boiler. The outer surface of 
the water column would give out warmth freely into the air of the 
building by radiation and convection, while the inward surface of 
the water would impart heat to air rising within the iron column 
surrounded by it. 

When there were more columns than one each row should 
receive, at bottom, from an air-way common to all, and adequately 
capacious, a free supply of air. This air, heated in the column 
throughout the whole length surrounded by the water stove, 
would ascend into and ramify throughout the tubiferous ironwork, 
of whatever kind, which was supported by or connected with the 
columns; and the air would find free vent through the multitu- 
dinous apertures with which, as already explained, such tubiferous 
ironwork would be provided. 

Where the design was to provide also against conflagration the 
air-way below must of course assume the form and substance of 
a strong iron hydrant, fitted to bear the pressure of water driven 
up their columns and their ramifications to preserve them from 
heating, and to be showered out whenever needed. But where, 
with a view to economy or convenience, this object was sacrificed, 
and only a tempered ventilation provided, a simple masonry drain 
would suffice for the air-way below a row of hollow columns which 
might stand upon this air-way. The columns would be cast square 
at their base and flanged, and their orifices would open into the 
air-way. 

With a view to brevity I omit here the details of the application 
of the plan to churches and other public buildings. The details 
of its application to domestic architecture have been also planned 
with due care, and with provisions which, it is believed, would 
ensure success; but such details must be left to those who may 
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apply the plan. ee 
We have here omitted, in order to confine the paper within 
moderate limits, a section on the preservation of the woodwork o 
the building, where water is not at command, or in aid of it, from 
the great danger of conflagration (or inflammation), and in general 


even from slow combustion with inineration, |—Eb. E, 
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Instrument Maker, 18, Blucher-street, Birmingham,—[Apvr.] 
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RAILWAY MATTERS. 


A PARLIAMENTARY return states that the cost of the Railways 
(Ireland) Commission up to June, 1868, has been £22,505. 

TE traflic receipts on the Mont Cenis line amounted, for the 
week ending the Mth inst., to 10,646f, (£426), and from the 15th of 
June to the 14th inst., to 38,481 °90f. (£1589). 

TWELVE months since the liabilities of the Brighton Railway 
were somewhat over £3,000,000. Ly the judicious issue of ordinary 
stock at a discount, which has not yet entailed any additional 
burden on the company, and by the abandonment of some of the 
authorised works, the liabilities have been reduced to something 
under half a million, 


Notice has been given that amalgamation has been agreed upon 
between the Great Eastern Railway Company and the Ware, 
Hadham, and Buntingford Railway Company, with the consent of 
the requisite number of shareholders of the last-named company, 
as required by the Act. The Loard of Trade has approved of the 
agreement, and it will take effect on and from the ist of Septem- 
ber. 

A currous railway case has been before a jury of the county 
of Antrim, at the Assizes. The plaintiff, a fireman in the 
employment of the Belfast and Northern Counties Railway, sus- 
tained severe injuries while driving an engine near Ballymena. 
The engine ran off the line and down an embankment ; and the 
allegation was that the accident occurred from the bad condition 
of the permanent way. There was, by consent, a verdict for the 
plaintiff, who had laid damages at £1000, for £500 and costs. 

THE Postal Oficial Circular of yesterday contains an announce- 
ment of a new muil service to Lrazil and the River Plate, which 
will be commenced by the screw steamer Llipparchus, to be de- 
spatched from Liverpool on the 20th of Augu The steamers are 
to go direct from Liverpool to Rio de Janeiro, whence they are to 
proceed to the River Plate without transshipment. The service is 
timed to allow letters received at Buenos Ayres by the new line to 
be answered by the homeward bound Royal Mail branch steamer 
leaving Buenos Ayres on the 26th of each month. 














An American has invented and patented a safety stove for cars, 
the object of which is to prevent railway carriages from being set 
on fire when a train may be thrown off the rails, an occurrence 
which frequently causes a dreadful loss of life. The invention 
consists of a reservoir of water above the fire and another below it. 
The partial overturning of the stove is expected to displace the 
swell globe that keeps the water above in its cylinder, and let it 
into the fire. The complete overturning of the stove will throw 
the water upon the fire from the lower reservoir. 

Ir is gratifying, says the Railway News, to find that the directors 
of the London and North-Western Railv one of the largest 
corporate bodies in England, with its 30,000 officers and work- 
men, make such arrangements for the conduct of Sunday work as 
will enable every man in their employ to attend church at least 
once on Sunday. We understand ] imittee of directors 
met early in January, calling for return work from the 
superintendents, and their meetings until such 
arrangements are made as satisfy the committee. After making 
their report to the board a circular is issued to the men intimating 
that arrangements have been made by which each man in the 
company’s employ can attend divine service at least once each 
Sunday. 

A MEETING of the bond and debenture holders of the Atlantic 
and Great Western Railway was held on Monday; Sir William 
Russell, M.P., in the chair. The report was received. The chair- 
man announced that he was about to retire from the chairmanship, 
and that Mr. Laing, M.P., had consented to take his place, A re- 
solution was then passed accepting the resignation of the com- 
mittee of administration, and directing payment of their expenses. 
Another resolution was agreed to, recommending the election as 
directors of the following gentleman :— Mr. Laing, M.P., Sir W. 
Russell, M.P., Mr. John Fildes, M.P., Mr. E. P. Satterthwaite, 
Mr. F. W. Oewell, Mr. E. J. Ridsdale, and Mr. John Everitt. It 
was also resolved to obtain the discontinuance of the employment 
of General Potter, as receiver, and to replace the line in the hands 
of the directors. 

ANOTHER cab strike is threatened. The railway companies 
having stations in the metropolis—the land of which they have 
purchased at enormous cost—think, and very properly so, that 
cabs and omnibuses who ply there for hire should contribute their 
mite towards providing some return on the enormous outlay in- 
curred, Ata meeting of cab proprietors held a few days since it 
was stated that without cabs the railways must stand still. With- 
out railways the cabs would probably do the same. It would be 
inconvenient and undesirable for either of the parties to ‘‘ strike,” 
and it is to be hoped that some satisfactory arrangement will be 
come to, It was stated at the meeting that a memorial had been 
sent to the railway companies asking them to throw open their 
stations to all cabs at a payment of 1d. each, and to receive depu- 
tations from the cabmen. The result of that step was this:--One 
company—the London and Nort!:-Western—received the deputa- 
tion, two refused to have anything to do with the matter, three 
acknowledged the receipt of the memorial, and three companies 
took no notice of it. The chairman remarked that it lay with the 
cabmen themselves whut answer they would get from the railway 
companies, 

It is less than half a century since the first railroad in the 
United States was commenced—the Baltimore and Ohio, in 1828 

and now there are 40,000 miles of railway within the limits ot 
the country. The Mohawk and Hudson Railroad, in New York, 
was the second road built, and the South Carolina Railroad was the 
third. The road from Boston to Albany was commenced in 1841, 
and a continuous line of railway between Boston and New York 
was formed in 1849, by the completion of the New York and New 
Haven road. The Erie and the Hudson River lines were com- 
pleted in 1851, the Michigan Southern and Michigan Central the 
following year; and in 1853 an unbroken line of 1000 miles of 
railroad between Boston and New York and Chicago was formed. 
Between 1849 and 1857 there were 15,843 miles of road constructed, 
and the railroad enterprise gained such an impetus from the success 
of those eight years that no obstacle has since been able to offer 
anything more than a temporary check. At the close of the 
year 1837 there were 1098 miles of railroad in the United States: 
and at the close of the year 1867 there were 39,244 miles. This 

san average increase of 1156 miles per year for thirty-three 
years, The largest number of miles opened in one year was 3643, 
in 1856, and the least number was 159, in 1843. r 
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THE rolling stock of the six principal companies, who possess 
upwards of 13,000 kilos. of railways in France, is composed of 
110,400 vehicles (locomotives, carriages, wagons, &c.), and is as 
follows:— " e P - 








| Lecomo- 














C a Car- . 

ompanies. tives. | riages. Wagons. 
Paris, Lyons, and Mediterranean .. .. 1262 2108 35,649 
Chemin de ferdu Nord .. os se os os 549 | 1032 13,123 
ChemindeferdelEst .. .. f. .. 22 | 762 | 1962 | 16,316 
Chemin de fer de l'Ouest .. 22 oe 514 1770 10,160 
Chemin do fer d’Orleans :. 2. cc cs se 690 | 1945 | 12,299 
Chemin de fer du Midi ied -ae- aes 46 287 R78 | 9092 





_ NEGOCIATIONS which for mast have been pend- 
ing between the directors of the Mold and Denbigh Junction 
Company and the board of the London and North-Western Rail- 
way have at length been brought to a satisfactory conclusion, and 
the Mold and Denbich Railway will, as soon as the works are 


some mont 


finished, be worked by the London and North Western Company. | 
It is some years since this line was projected, but now the works | 
will be completed forthwith, and the line opened to the public | 


as early as practicable, 








NOTES AND MEMORANDA. 


Mr. Ross is now completing the largest portrait lens ever made 
in this country. It is for the Indian Government, The diameter 
of the components are ten inches, 

M. Becqueret has ascertained that the phosphorescence of bodies, 
so far as the prevailing tint is concerned, cun be modified by the 
medium by which that peculiar property is excited in various 
substances, 





Mr. Henry GraFTon, C.E., proposes that when rain clouds 
hover over any district requiring rain—and there are a few just 
now—a good volley shall be fired from heavy guns, which, he says, 
will have the effect of shaking the rain out of the atmosphere. 

Ir has been demonstrated by scientific and accurate experiments, 
carried on with all the skill and attention that the subject de- 
mands, that air travelling at the rate of 21ft. per second causes an 
impactive reaction upon a body equal to 1 Ib, per square foot. 

Ara late meeting of the Astronomical Society, Mr. Browning 
exhibited a globe of Mars, on which the land and seas of this in- 
teresting planet were marked in, and_named as in Proctor’s chart 
of Mars. With the exception of Phillips’ globe of Mars, this is, 
we believe, the first attempt to illustrate the varying appearance of 
Mars by means of a globe. 

Dr. Vocet has introduced a new actin meter, which is so arranged 
as to expose sensitive paper to light under a ladder formed by 
layers of paper resisting in varying and regular degrees the action 
of the light, and each one being indicated by its particular number. 
The instrument is used in a kind of frame pot resembling an 
ordinary printing frame, but opening at the side. 

AN essay on ‘Polar Magnetism” was recently read before the 
American Institute, by Mr. John S. Parker. The author thinks 
that the causes of variation of the compass, which some have at- 
tributed to the oscillation of the earth, is really due to the revo- 
lution of the magnetic pole around the North Pole, a revolution 
which is generally completed in about 640 years. 

M. Le Dr. Barsrer has recently called attention to the fact that 
many of the cheap wines, especially clarets, are adulterated largely 
with alum. In one instance which came under his notice, where he 
had been treating a whole family for an acute disease of the stomach, 
which he found was due to the wine his patients had been using, 
he found the wine to contain as much as two drachms of alum in 
the bottle. 

M. ALVERGNIATE, of Paris, has constructed a new apparatus for 
proving that electricity cannot pass through an absolute vaccuum. 
Two platinum wir ‘e inserted into a tube so that their free ends 
are within about one-e g f an incl f each other. 
then exhausted from the » by means of a mercurial 
after which the electric spark will not pass from one w 
other, 

PROFESSOR FRANKLAND affirms that each glass of Thames water 
taken from the river by the companies contains one tea-spoonful 
of sewage. Although thi is generally to a great extent 
oxidised before the delivery in London, yet there is 
no guarantee whatever that all its no ali are removed, 
because these noxious qualities are, in a y, contained in 
the mechanically suspended and least oxidisable portion of the 
sewage. 

ORNAMENTAL metallic tubes are now manufactured in the 
following manner:—A tube or foundation of wrought iron of the 
required strength is placed in a tube of thin brass, and by a 
drawing process, conducted in the ordinary manner, the iron tube 
is coated with brass. 
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Ornamental figures are then impressed upon 
the surfaces by passing them through engraved rollers, after 
inserting a steel mandril into their bores to prevent compression. 
On being removed from the mandril the ornamental tube re- 
sembles a solid brass tube. 

MM. Forpes and Davanne have issued a warning against the 
use of mounts with gilt borders for photographs. These borders 
are made with bronze powders, which are mostly composed of 
bisulphide of tin, and may contain traces of free sulphur, the most 
minute trace of which would excercise an injurious effect upon any 
photograph with which it came in contact. icles of bronze 
powder be scattered on a photograph, and their action under the 
influence of moisture be observed, the effect will soon become 
visible in the shape of black spots surrounded by rings of yellow- 
ish white. 

IN a letter to M. Saint Claire Deville, M. Fouqué makes some 
observations which confirm the opinions of M. E. de Beaumont on 
the subject ‘of ‘‘ Volcanic Areas.” M. Fouqué says, relative to 
the earthquake shocks at Cephalonia and Methilin, that if we unite 
by an arc of a great circle the points of the island at which the 
shocks have been chiefly felt we obtain a curve which passes by 
Etna and Teneriffe, and this curve will be found to pass through 
the plane known as the eruptive plane of Etna. By prolonging 
this plane to the east we see it passes through the principal vol- 
canic centres of the Mediterranean, and even those on the oien 
of the Caspian Sea. 

IN a memoir presented some time since to the Royal Academy 
of Belgium, M. Ed. Dupont stated that he had found, among speci- 
mens of ologiste, from the banks of the Lesse, some which exhibited 
markings similar to those described by MM. Christy and Lartet, as 
found in specimens of red hematite from the caverns of Périgord. 
M. Dupont concludes ‘that the Troglodytes of the caverns of the 
Lesse ground down those minerals to obtain a reddish powder, 
c , and which 
mixed with grease was probably employed to paint their bodies, as 
the American Indians do at the present time. 

Mr. SkKEY has recently stated that charcoal absorbs arsenic, 
gstic, and arsenious acids under certain circumstances. Ifa 
few drops of a solution of a salt of arsenic or arsenious acid, is put 
into a few ounces of dilute sulphuric acid, and the mixed solution 
agitated at intervals with recently ignited charcoal, for an | 
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hour or 
two, the clear liquid obtained by filtration does not manifest any 
reaction of arsenic when tested by Marsh’s process. Lignite has 
not the same effect as charcoal, though absorbent of weak acids 
and bases generally. Tungstic acid also is removed from acid solu- 
tions by charcoal when applied in a like manner, and is given up 
to a solution of caustic alkali. 

THE base of the artificial gems patented by the superintendent 
of the Royal Porcelain Works, at Berlin is a flux obtained by melt- 
ing together six drachms of carbonate of soda, two drachms of burnt 
borax, one drachm of saltpetre, three drachms of minium, and one 
and a-half ounces of the purest sand. To imitate in colour, but of 
course not in composition, the following minerals add to the flux 
the ingredients named in connection with each gem :— Sapphire, 
ten grains of carbonate of cobalt; opal, ten grains of oxide of 
cobalt, 15 grains of oxide of manganese, and from twenty to thirty 
grains of protoxide of iron ; amethyst, four to five grains of car- 
bonate of peroxide of manganese; gold topaz, thirty grains of 
oxide of uranium ; emerald, twenty grains of protoxide of iron, and 
ten grains of carbonate of copper. 

In a recent investigation by an oculist of Breslau, embracing 
six manufacturing establishments, employing in the aggregate 
1283 workmen in the different departments of boilermaking, 
blacksmithing, turning, fitting, &c., it was found that 90 per cent. 
had often been injured in the eye by minute pieces of metal, and 
that 40 per cent. had been under medical treatment for serious 
accidents to their eyes. The whole time lost by the work: 
from this cause amounted to 4726 working days. Ordinary glass 
spectacles were objected to onaccount of their liability to be broken. 
Mica spectacles were tried, and found to fulfil all requirements. 
The mica used is of the purest kind, very thin, and is curved 
somewhat like a watch-glass. It is held nm a frame which fits 
close enough to the eye to prevent the passage of metallic frag 
ments. Mica imparts a pale gray tint to objects, but does not 
impair the eye, The price of a pair of these spectacles at Breslau 
is about 6d, 














MISCELLANEA. 


Tre Prussian Government has authorised the Krupp firm at 
Essen to execute a considerable order of cast steel guns for the 
Russian military administration, Kussia intends to transform all 
her artillery into Prussian pattern. 

*s WHARF, a modern pile of buildir 
held on lease for 43} years at 


in Southwark, on 
mes, > ground rent of 
£360 per annum, was sold by auction on Wednesday by Messrs. 
Fuller, Horsey, Son, and Co, for £51,200, The area of the land is 
about 20,700 square feet. This gives some idea of the value of 
land in London. 

A FATAL explosion of nitro-glycerine occurred at Nangyles Mine, 
Cornwall, on Tuesday week. A labourer named Davey let a can 
containing a small quantity of the liquid fall out of his hand on a 
bar of iron. There was an immediate explosion, and Davey was 
killed; another man was thrown a considerable distance, and was 
much cut and bruised. 

Tne French Government has just informed the Chambers of 
Commerce in the chief maritime towns that large sales of timber in 
the Crown forests of Corsica will take place this year, The cir- 
cular by which this information is communicated is accompanied 
by details of the wood, and of the number of cubic feet for which 
tenders will be received, 

On Wedne week an accident, attended with great loss of 
fe, occurred in the wool carding establishment of Messrs. Holden 
and Co., at Rheims, known in the town as the “ English house.” 
lained cause the principal boiler burst, a great 
e roof e down, and nine workmen were buried in the 
Five of them were got out dead, and the other four were 
ne very severely, 
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‘STERDAY morning the monthly returns relating to the trade 
and navigation of the United Kingdom were issued. They still 
exhibit a falling off in trade in comparison to former periods. The 
value of the imports in May of this year was £21,794,568; in May, 
1867, £22,405,169; and in May, 1866, £24,799,261. In June of this 
year the exports amounted in value to £13,933,054; in June, 1867, 
to £15,490,091; and in June, 1866, £14,630,120. 

In fourteen years the exports of manufactured articles from 
France have increased in value from £40,000,000 to £92,000,000; 
her importations of raw material for the purposes of manufac- 
ture have also increased from £25,000,000to £90,000,000; the 
amount of coal raised has risen from 4,500,000 tons to 11,000,000 
tons; and the iron produced from 450,000 tons to 1,100,000 tons 
hat speak louder than words as to her rapidly growing 
: and growing prosperity. 

AN improvement in the construction of diamond drills for rock- 
boring purposes has been introduced by the Windsor (U.S.) 
Machine Company, which consists in setting the diamonds so as 
to form a solid drill- 1, cutting the full size of the hole, instead 
anging them inaring as usual. The drill is worked by a 
1 oscillating steam-engine, connected with the drill carriage. 
t is stated that 500ft. have been bored in granite, marble, and 
quartz with one drill-head, without the slightest appreciable wear 
in the diamond points. 

Mr. GrorGeE ALFRED GERMYN died on the 17th inst. He was 
one of the few of the old class of graduates of Institution of Civil 
Engineers. Mr. Germyn’s first employment was in the drawing 
office of a gas company. He afterwards practised as a draughtsman, 
having a good eye for finishing. By the late Mr. Brunel he was 
employed in surveying. Latterly he was engaged in stone-quarry- 
ing in the Isle of Portland. There was a notion at the Institution 
that Mr. Germyn was eighty-five years old, from some joke pro- 
pagated some years ago, but we believe his age was sixty-three. 

THE heat in New York on the 13th is stated to have been the 
most intense that had been felt there for fourteen years. Large 
numbers of people fell down in the streets insensible from the 
heat, two of whom died. The weather on the 14th showed a 
marked improvement; but notwithstanding this fact, no less than 
fourty-four fatal cases of sunstroke occurred in New York and two 
in Brooklyn, whilst numerous others were reported elsewhere. 
The thermometer at its maximum height indicated 95 deg. ; in Balti- 
more, on the same day, the thermometer stood 1034; in Toronto, 
100; and in Montreal, 98. 






























Some very curious ichthyological phenomena have been noticed 
in Southampton Water this season. A short time since the fisher- 
men there were surprised by the appearance of vast multitudes of 
small whiting. Within the last few days myriads of mullet fry 
have appeared. They literally cover the surface of the water at 
some places, and extend to some depth beneath; they are about 
an inch long. On any object approaching them they recede from 
it in a body, just as if they formeda cloud. Numbers of pipe fish 
and large quantities of other fish that frequent Southampton 
Water have been seen there, The fishermen anticipate extensive 
catches of whiting and mullet in the winter. 

Mr. FiLeTrcHeR, of the Manchester Boiler Association, states 
that it has been found that boilers of the plain two-flued con- 
struction, aided by a water heater, are able to develope a very 
high result. He has evaporated as much as 124lb. of water at 
100 deg. by 1b. of coal on a fire-grate 6ft. in length. In both 
cases this has been done without smoke, and while evaporating as 
much as 100 cubic feet of water from the boiler in the course of 
the hour with the 6ft. fire-grate, and eighty cubic feet with the 
4ft. grate, which is sufficient to develope, with a good engine, 
about 200 ILH.P. per hour in_ the first case, and 160 LH.P. per 
hour in the second. 


WE stated in our last impression that a threatening letter which 
we reproduced had been sent to Messrs. Bunnett and Co, and 
several other firms by trades unionists. Messrs. Benjamin Colls 
and Sons, of Moorgate-street, have just received the following to 
the same effect:—‘** 25th July, 1868.—Gentlemen,—We have to 
inform you that a resolution has been passed condemning the 
system of piecework which many employers are endeavouring to 
enforce, and which they well know is most obnoxious to trades 
unions, and hereby intimate that after the usual period has elapsed 
such employers deviating from the foregoing must bear the con- 
sequences,—Yours respectfully, FRoM THE GENERAL SECRET Com- 
MITTEE.” 

THE following extract from a letter written by a merchant 
ordinarily of sober views, and dated from Cape Town, the 4th ult., 
indicates that the gold discovery has created a frenzy even greater 
than that which always arises undersuch circumstances, and which 
almost invariably ends in disappointment: i 








“Reports of the 
existence of extensive gold fields beyond the Transvaal Republic 
appear to be fully corroborated, richer and more extensive, it is 
said, than anywhere else. In fact, it is thought the ancient Ophir 
has been struck. What do you think of gold in heavy veins 
embedded in white quartz—auriferous quartz—in thirty different 
localities, and immense surface strata rich in gold, the one twenty- 
two miles broad and the other sixty miles long, with parallel 
veins, and width of from two to three miles?” 


Tue Moniteur announces that the International Telegraphic 
Conference, which met in Vienna on the 13th of last month, has 
just finished its labours, With the exception of the Pontifical 
States, which accepted beforehand the decisions that might be 
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with India and Persi 


he Indian service, and i 





estoweda upon 








ry 1st 1869, the price of telegrams from London to Calcutta 

be reduced from 120f. to 71f., and that various special 

lines should be established to ensure certain and rapid communi- 
ution | r eand India. An international telegraphic 


bureau is to be instituted for the general purposes of all the Govern- 
ments interested, and it is to be organised by the Swiss adminis- 
tration, 























MURRAY’S 


THE annexed engravings show a 
novel tool for cutting the teeth of 
bevel wheels, patented by Mr. 
Peter Murray, of Dundee. The 
wheel to be operated upon is 
fastened on to the chuck of an 
ordinary turning lathe or wheel 
cutting machine, so as to turn on 
its own axis, after which the 
cutting apparatus is fastened close 
to its periphery. This consists of 
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a circular revolving cutter, shown 





in Figs. 5 and 6, made in the trans- 
verse form of the tooth required to 
be produced, at its largest part, or 
that point of the tooth at the ex- 





treme diameter of the wheel, and 
attached to a horizontal spindle 
carried in bearings fixed to a mov- 
able circular slide having its centre 
in that point of the cutter which 
coincides with the pitch line of 
the teeth of the wheel. Under- 
neath and concentric with the 
movable part of the circular 
slide is fixed a toothed segment, 
gearing into a corresponding seg- 
ment moving on a stud fixed 
into the bed of the circular slide, 
and having a projecting arm, which 
is guided by an oscillating socket, 
adjusted on the arm of the segment 
nearer to or farther from its centre, 
according to the breadth and angle 
of the teeth of the wheel to be cut. 
The circular slide carrying spindle 
and cutter and toothed segment 
above described surmounts and 
travels along the bed of a straight 
slide, which is set parallel to the 
plane of the tooth to be cut. The 
circular’cutter, which is set to coin- 
cide with the axis of the wheel, and 
which is made smaller in diameter 
than the space between two ad- 
jacent teeth, so as to operate only 
on one side of a tooth at one time, 
is brought into contact and caused 
to pass across the breadth of the 
teeth actuated by the straight 
slide, which is worked by a self- 
acting feed apparatus when cutting 
iron, the proper varying form of 
the tooth being obtained by 
gradually angling the cutter as it 
advances over the breadth of the 
tooth turning on the pitch line as a 
centre. This is etfected by the action of the toothed segment in 

turning the circular slide simultaneously with the movement of | 
the straight slide, the arm of stud toothed segme i‘ being held a | 
fixture by the oscillating socket. The angling cf the cutter is also | 
advantageous in the cutting of spur wheels, as ly giving tl.e cutter | 
more or less of an angle, fixing the circular slide, and dis:onnect- | 
ing the toothed ment, one cutter may suit a variety of w «els of 

ditferent pitch, and thereby lessen the number of cutters oiher- | 
Wise necessary. | 

In our engraving, Fig. 1 is a front elevation, Fig. 2 is a plan of | 
the same, Fig. 3 is an end elevation and section, and Fig. 4 is a | 
plan in section showing the toothed segments which actuate the | 
circular slide. 

On Fig. 3, Ais part of a wheel shown in position as in process 
of being operated upon; B is the circular cutter which is fixed into 
the chuck end of the spindle C, rotated by the pulley shaft D 
through the spur pinion and wheel E, F, Fig. 2. The shaft D is 
driven by a vertical] belt on the fast and loose pulleys G,G. H is 
the headstock carrying the spindle C and shaft D; it is fastened | 
by slot bolts, L, L, L, on the vertical part of the circular slide I, 
and is adjustable vertically by the screw J working into the nut | 
K, this nut being attached to the headstock by a projecting stud 
or pin, on which the headstock has also an oscillating movement 
for the purpose of angling the spindle more or less, so as to adjust 
the cutter to coincide with the required lines on the tooth to be 
formed, and by this means one cutter may be made to shape the 
teeth of a number of wheels nearly of a size. M, Fig. 4, is a spur 
toothed segment fastened on to and concentric with the circular 
slide 1, which gears into and is actuated by its corresponding 
toothed segment N, moved by its arm O, guided by the fixed 
oscillating socket P, turning on the stud Q asa centre, which is 
fixed into the bed R of the circular slide I. S is a stud carrying 
the oscillating socket P fixed into and adjustable in the slot of the 
arm bracket T, which is adjustable longitudinally on the bed V of 
the straight slide W. The straight slide W carries the circular slide, 
headstock, spindle, and pulley shaft, and is adjustable transversely 
by the slotted bolts X, X, X, X, X, X, Fig. 2, for the setting of the 
cutter. The straight slide is worked by a screw in the ordinary 
— to which is attached a uniform feed apparatus which is as 

OllOWS: 



















s. land 2, ais a driving band actuated by the grooved 
pulley / tixed to the chaft c working in a socket d; on the lower 





end of shaft ¢ is the bevel pinion e gearing into the wheel f, on to 
and driven by the pulley shaft D; gis an upright shaft running | 
into the socket h, which is fastened on to the bed of the | 
straight slide, and is driven by the band a on the grooved pulley i. | 
On the lower end of the shaft g is attached the worm j, gearing 
into the worm wheel i, which is fastened on to and actuates the | 
screw /, traversing the straight slide. The bracket m carrying the 
stenting pulley n is fixed to any convenient point nearly in line 
with the bed of the straight slide, o is a spiral spring fixed to the | 
stud p of the’grooved pulley n for giving a nearly uniform tension to 
the band a. 





JOUBLIN’S CHAIN SCRAPERS FOR BOILER 
TUBES. 


In spite of blowing off a deposit makes its appearance sooner or 
later in the tubes of a marine boiler, with the well-ascertained 
waste of fuel due to the great diminution in the conducting 
power, and much injury to the tubes themselves. The tubes of a 
well kept marine boiler, often blown off, are generally a very long 
time in showing a trace of deposit, and this deposit does not stick 
very closely. But as soon as it becomes at all necessary to clean 
the surfaces by means of the usual cutting tools, these very 
surfaces get roughened in the operation, and the corrugations 
then afford a firm hold for the scale that is subsequently thrown 
down. We here give an account of an ingenious plan for cleaning | 
tubes, the invention of a French engineer in the Imperial navy, | 
—_ which has been officially adopted for some time in the Imperial 
ships. 

The main body of each tube is scraped by means of a spiral 
chain, as shown in Figs. land 2. A straight chain in a similar 
plan is used for cleaning the tubes at their front ends where join- 
ing the tube plate. The chief difficultyto overcome is evidently to 
wind the chains round each tube. In order to afford access to the 
men working the jointed scrapers, the vertical stays above the 
tubes are made removable. This is easily done with new boilers, 
and, with a little more difficulty, with old boilers. A flexible 








leather strap is attached to each end of the chain, to be grasped 
hold of by the workmen when swaying the chain to and fro. At 
the end of each of these straps is also a thin line for a guide when 
winding the chains round the tubes. ‘The first step towards 
winding the chain round the tube consists in letting down between 
two rows of tubes one of the lines which is attached to the 
leathern strap at each end of the chain. An iron hook is then 
inserted between the next two rows and turned under the tube 
which is to be cleaned, bringing round with it the line by means of 
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TOOTH CUTTER. 


The operation with the hook is again repeated on the 
opposite side, but above the tube, the line drawn up, and the bight 
secured as before. The end is then again lowered and drawn 
under the tube by the hook and raised in the direction of the 
arrow. Then when the bights are cast loose the spiral chain may 
be dragged round the tube. The tubes are best cleaned on this 
plan in bh yrizontal rows, as more space is thus allowed for 
the passage to and fro of the bights, and for the manceuvres 
with the hooks and straps. When the head plates of the smoke- 
ox are slanting, a small portion remains which 
cannot be finished even by the straight chain. 
This has to be done by the usual tools. All 
the dust thus scraped down to the bottom of the 
hoiler is then rinsed out with fresh soft water. 
As already observed these chains are officially 
supplied to all the steamers of the French Impe- 
rial navy the boilers of which are not con- 
structed with movable tubes on Langlois’ plan. 
One straight chain is delivered to cach set of 
boilers, and one spiral chain to each pair of 
furnaces. In August last 300 straight and 
700 spiral chains were ordered by M. Dupuy de 
Lome. 


WEIGHTS AND Measures IN INDIA. — The 
Committee of Weights and Measures have at 
length finished their Jabours, but we can 
earcely expect that their recommendations 
will be acce:ted as final, as they appear to us 
to be open to serious objections, and are opposed 
to the views of an,important minority. They 
will not introduce the metrical system; nor, 
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a small hook at its end. In the cut this hooked end, for plainness, 


is shown at an angle, though really in the same horizontal plane | 


as the lowerarm, The cord is then pulled by the operative 
towards himself, and, as he continues to pull, the chain is gently 
wound under the tube. In order to wind the spiral chain 
round the tube, the line is drawn up as shown in the dotted lines 

a 4, the bight secured, and the end let down between the same 
ubes, 





fondly as they cling to home instructions, can 
they see their way to the unmodified introduc- 
tion of the English system. <A seer of 2 Ib. 
avoirdupois is adopted as the unit with a series 
of multiples containing 100 Ib., a 200 Jb., and a 
2000 Ib. weight. The unit of length is the 
yard with the mile, cubit or half-yard, foot and 
inch, no divisions being proposed between the 
mile and the yard. The sole result of their 
deliberations on land measures seems to be the 
recommendation that the Government should 
adopt the acre. The unit for measures of 
capacity is to be the English quart, which 
contains 2} lb. of water and about one seer of 
rice or mixed grain. From the resolution of 
the committee Colonel Strachey has dissented, 
and with him Mr. Harrison and Colonel 
Hyde have concurred. Colonel Strachey is a 
keen and zealous advocate of the metrical 
system; and some time before the organisation 
of the committee he drew up an elaborate memo- 
randum for their guidance: and we fear that 
this premature memorandum of instructions, 
however excellent in itself, has touched up the 
amour propre of the committee, and rendered 
them somewhat obtuse to the merits of the 
metrical system, which it forcibly recommends. 
This question apart, there can be no doubt 
that, had the committee been inclined, they 
might have profited considerably by the memo- 
randum ; for, judging from Colonel Strachey’s 
minute of dissent, some of the members evi- 
dently wanted instructions for their guidance. 
One of the members, a native of /Jeypore, had 
no knowledge whatever of the metrical system, 
but had heard of the English pound. Other 
members had just merely heard of the metrical 
system : and it is more than doubtful whether 
any single member had paid such | special attention to it as to 
give his opinion any peculiar authority.-—-F riend of India. 

YAVAL APPOINTMENTS.—The undermentioned officers were 
promoted on July 25th to the rank of engineer in her Majesty's 
Fleet :—Mr. Peter Colquhoun, Mr. John George Sampson, Mr. 
James Grant, and Mr. Alexander Demar. Mr. Stephen Sheldon 
was promoted to the rank of acting engineer in her Majesty s 
fleet, with seniority of the 24th of February, 1868, 
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THE HAVRE EXHIBITION. 
(From our Special Correspondent.) 
ENGINE-ROOM AND SHIP-STEERING SIGNALS. 


Ready means of sure and rapid couunication between the | 


commander of a ship and the steersman and engineer, especially in 
the case of large vessels, form one of the most important problems 
of the day in a practical point of view, and it is not surprising 
therefore that the inventions for this object should be numerous and 
well represented in a maritime exhibition like that of Havre. Elec- 
tric, pneumatic, mechanical, and other means of communication 
have all been tried, and are all in use in one country or another, 
and examples of each are to be seen at Havre. 

When we consider that a rapid steamer advances at 
the rate of, say, fourteen knots per hour, or from 
T00ft. to SOOft. a minute, we see of what immense im- 
portance it is to save even a second in the transmission 
of orders relative to the working of the rudder and 
the engines, and the value of signals of cow- 
munication which appeal at once both to the ear and 
eye is especially great at night and in foggy weather, 
when the chances of collision are strong, and in storms 
or engagements with an enemy, when the hunian 
voice is drowned by the fury of the winds and waves, 
the thunder of great guns, or in the general confusion of 
sounds, 

The only example to be found in the Exhibition of a 
system of signals in which electricity is the motive 
power is that of Mr. Foucaut, whose apparatus is con- 
structed by MM. Guymet and Alker, of Paris. In the 
apparatus serving as a communicator between the 
captain on the bridge of the vessel and the helmsman, 
the former has a small pedestal before him with three 
separate indicators, one telling the steersman to keep 
his course and the others directing hii to steer somany 
de grees to starboard or port. These i appear 
on a dial placed opposite the wheel; and the wan’ 
attention 1s moreover called to his duty by one of 
three alarums of different tones. When the rudder is 
moved the fact is announced to vhe commander by an 
alarum placed on his pedestal, but the orders are not 
telegraphed back to the captain’s eye as in the case of 
the other apparatus, to which we shall refer presently. 
M. Foucaut’s second apparatus establishes communica- 
tion between the commander and the officers in com- 
nand of three batteries of guns. Here are seven 
signals given by seven different pointers: one calls upon 
the oflicers to prepare to fire, and the others indicate 
the battery to starboard or port, as the case may be. 
All, or any number of these orders, may be given 
together. The arrangement is ingenious, though per- 
haps in the case of the steering apparatus a little 
more complicated than necessary, as cK h indicator 
has to be shut off before another is brought into 
action, so that the captain must shut off the starboard 
direction before he puts on the port indicator, or 
the reverse, whereas in the English apparatusone move- 
ment of a handle shuts off one instruction and puts on 
another. 

Difficulty has generally, we believe, been felt about 
the management of galvanic or other batteries on 
board ship, but this M. Foucaut claims to have 
escaped entirely. His battery is contained in a box 
less than a yard long, about lin. wide, and foot deep; 
his elements are ten earthen jars, each capable of ccntaining 
about a quart, and within each is a cylinder of zinc. As 
regards the maintenance of the battery, being a matter 
of which we could not assure ourselves of by ocular demon- 
stration, we prefer quoting the inventor's own printed state- 
ment, which is as follows:—‘*The first rule for the main- 
tenance of the battery is—‘no zeal!—-The apparatus being 
fixed, a small quantity of sulphate of copper (in solid form) 
i in each jar, which is then filled with fresh water. 
done the box is close 1, and in twelve hours the battery 
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is ready to work for a year, and requires nootheratt: abu 
dose of sulphate of copper and a little additional water to make up 
for evaporation, say, once a month. The battery would be efiective 
for three months, but on board ship regulations must be absolute. 
At the end of ten or twelve months the zine will be used up and 
must be replaced by a fresh cylinder. With attention to these 
instructions you have an inexhaustible supply of electricity which 
will never fail for a single instant although the apparatus may be 
worked during entire days.” We understand that the subject of 
electric signalling apparatus is now again under the consideration 
of the authorities at home, and therefore M. Foucaut’s own 
description of his remarkably simple battery may be welcome. We 
must add that his invention is, he informs us, patronised by the 
French Transatlantic Company, one of his apparatus having been 
employed on board the Ville de Paris since April, 1867, and 
another on board the Europe from February in the present year. 
M. W. Walcker, of Paris, has exhibited much ingenuity in the 
arrangement of pneumatic apparatus for communication, by means 
of alarums and dials, in hotels and other large establishments, and 
also for the purpose of ship communicators, His dials for orders 
to be given to the steersman or engineer are of nearly the same 
form as those in use in England, and which will be found below, 
and the air is conveyed through tubes of lead and tin combined, 
and not more than a quarter of an inch in diameter. He claims 
for his system that no atmospheric change can interfere with the 
action of his communicators, that replies are conveyed by the same 
tube that carries the order, that the tubes are soldered exactly in 
the same manner as those used for gas, and with the same pre- 
cautions against leakage, but that the junctions may be made by 
means of short pieces of india-rubber tubing. There is, however, 
one feature about M. Walcker’s system which seems to us objection- 
able in practice: the exhaustion or compression—we do not know 
which—of the air within the tube has to be effected by the move- 
ment of a piston requiring a certain amount of force previous to 








| 





the transmission of an order. Should pneumatic signals be found 


otherwise effective the action in question should be performed by | 


the foot, or in some other manner, so as not to impede the rate of 
communication. M. Walcker does not exhibit a machine carrying 
back responses to the captain, so that we are unable to form a 
complete opinion of his invention. 


placed on board the St. Laurent and Pereire, of the Transatlantic 
Company, and his engine signals on board the Taureau, Provence, 
and Solferino, of the French navy. 

The next apparatus that we have to notice is mechanical as far 
as its construction is concerned, but visual in its operation. It 
consists of a steering telegraph and tell-tale, the indications being 
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INSTRUMENT 
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given by means of white radial strip a dark ground, the 
former being translucent and illuminated ly a powerful lamp at 
night. It is the invention of MM, Viehoff and Matthiessen, of 
Paris, who are represented by Messrs. D. McGregor and Co., of 
Glasgow. 

The signalling dial is placed on the bridge with its face aft 
towards the helmsman, while the tell-tale is placed over the 
wheel, and acted upon directly by the steering apparatus, its face 
being opposite to that of the commander's instrument. Except | 
that one is worked by hand and the other by the rudder, the two | 
are identical, so that one illustration will sutfice for both. Fig. 12 | 
is a front view of the commander's signalling instrument, and 
Fig. 13 shows its internal arrangement. The following is the 
mode of action:—If the officer wishes the helmsman to steer 
straight ahead he causes the telegraph to show the lengthened 
white opening that bisects the centre of the dial. If, however, 
the course is to port or starboard he shows the white radial open- 
ings to either the port or starboard side. Shouldonly one opening 
be disclosed it shows that the rudder is to be turned to one-fourth 
of its full angle with the keel of the vessel. If two are disclosed 
it is to be turned one-half, if three to three-fourths, if four to its full | 
angle, say 35 deg. When the rudder has been moved the captain 
sees on the face of the tell-tale whether his order has been properly 
carried out. As the face of the signalling instrument is turned | 
away from the commander who works it the signals are repeated | 
by a smali dial on the top immediately under the officer's eye, as | 
shown in Fig. 12. The illustration requires little explanation. | 
All the open are filled in with milk-white glass, and are expesed | 
or hidden by means of revolving shutters, shown in Fig. 12 by 
dotted lines. The position of the lamp L, which is a three-burner 
reflector, is shown in Fig. 15. The face of the signalling instru- | 
ment is 2ft. in diameter, so that at a moderate distance the orders | 
are doubtless distinctly read, except in } stormy | 
weather. ‘Lhe constructors have wisely contined themselves to the 
use of white light. These instruments have been placed in three 
of the vessels of the Frerch Transatlantic Company, and highly 
satisfactory certificates are exhibited from the captains of two of 
these ships. 

Mr. Hornsey, of Southampton, exhibits a mechanical arrange- 
ment of governing signals of very simple design. The commander | 
has before him a transparent dial with a hand like that of a clock, 
and divisions marked to indicate the various positions of the 
rudder, the dial being placed horizontally on a pedestal with a 
lamp beneath to illuminate the former at night, and the orders 
are transmitted toa dial in face of the steersman by means of 
strong iron rods fitted at every angle in the course of transmission 
with a pair of bevel wheels, It need scarcely be stated that such 


| 


































a method of communication demands considerable force to set it in 
motion, and Mr. Hornsey seems to furnish no means of reply from 
the helm. Another instrument of like construction gives com- 
munication between the captain of the ship and the engineer. 





We may add that M. Walcker | 
states on his cards that his steering signal apparatus has been | 






Mr. Hornsey also exhibits his patent engine-room counter, which 
indicates, as he says, “‘the number of revolutions during every 
man’s watch, and so ensuring punctuality on the arrival of ships 
at different stations.” 
Messrs. J.S. Gisborne, andCo., of Liverpool, show another typeof 
mechanical ship communicator, in which the arrangement is car- 
ried out in a very complete manner. The cut, Fig. 14, represents 
| the instrument for transmitting orders to the engine-room, and 
| Fig. 15 is the engineer's reply dial. The semicircular face of the 
| former is made of glass and is illuminated at night by a lamp 
placed within the case. The lever handle B, with its pointer C, 
works in a semicircular slot, and is attached to al2in. grooved 
wheel, around which works a chain pinned to the wheel; the case 
also contains a second wheel worked in a like manner, 
which carries the tell-tale pointer D, acted upon by 
the engineer’s indicator, Fig. 15. In the latter the 
pointer F shows the captain's order, and the handle H 
conveys the engineer’s reply to the captain by means of 
the tell-tale finger D Fig. 14; G is a yong struck at 
every movement of the commander's instrument in 
order to attract the attention of the engineer. The 
chains which act upon the two wheels in the instru- 
ment, Fig. 14, are provided with adjusting screws, 
and beneath these are four lengths of galvanised steel 
wire, which on reaching the first angle to be turned 
are connected with four chains, which form the com- 
munication between the transmitting and repeating 
instrument, and the ends of which are seen above the 
latter. These chains pass at every angle in their course 
over small brass wheels or pulleys, forming together 
two endless systems. 
The other pair of instruments are of similar construc- 
tion, the main difference being that, unlike the engineer, 
the helmsman has nothing to do with his dial but to 
watch it and to follow the orders indicated on its face; 
the rudder-head itself, furnished with a 12in, wheel 
and chain, works the tell-tale index on the face of the 
commander’s instrument, and thus informs him whether 
or no his instructions have been properly executed; 
and even when no orders have been given the actual 
position of the rudder is always shown on the face 
of the commander’s instrument. The helmsman’s 
dial, like that of the engineer, is furnished with a 
gong. 
It appears that the instruments in 
use on beard a great number of vessels, and amongst 
others of H.M.SS. Minotaur and Euphrates. In the 
case of broadside ships such as the Minotaur a large 
transmitting instrument, the dial of which is gradu- 
ated with degrees and distances, and carries a sight 
arrangement which traverses over the degree gradua- 
tions when the working handles of the transmitting 
dial are moved; there is a second handle also, 
attached to a second wheel, which carries a pointer 
over the distance graduations. On the gun-deck on 
either side is a large double dial facing fure and aft, 
graduated on each side in accordance with the dials 
on deck, and provided with a warning gong. The 
captain, on bringing the sight to bear on the object to 
be fired at, communicates to the officer in command of 
the batteries the exact angle to which the guns are to 
be trained; then, having ascertained the distance of the 
object in the usual way, he communicates that also by 
the second transmitting handle, and is thus aided in concentrating 
his fire. 

| The turret ship Prins Hendrik, built by Messrs. Laird for the 
Dutch Government, is fitted with the following instruments:—-On 
the bridge are three transmitters of orders, namely, one to the 
wheel with reply from the rudder-head, and two others communi- 
cating with the port and starboard engines respectively, with re- 
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| sponses from each; and in the shot-proof pilot tower are five trans- 


mitting instruments, one to the_steersman, two to the engines, and 


























two to the turrets, with replies from each. Five other turret ships, 
just completed for the same Government by Messrs. Laird Brothers, 
and Messrs. Napier and Sons are, we are informed, now being fitted 
on the same plan. 

Mr. F. Newton Gisborne, of London, whose name has been long 
connected with ship-steering and other signals, electric, pneumatic, 
and mechanical, and who received prize medals at the Universal 
Exhibition of London in 1862, and at that of Paris last year, 
exhibits a new set of mechanical instruments which are just 
patented, and which are remarkable from their extreme simplicity. 
By a very ingenious arrangement Mr. Gisborne manages not on a 
to transmit the orders of the commander, but also the reply of the 
steersman or the engineer, as the case may be, by one and the same 
chain or cord and by the same pointer. The foregoing illustra- 
tions, No. 16, representing the face of the captain’s bridge communi- 
cator for the engine-room, No. 17, the engine-room dial, and No. 18, 
the interiors of the two instruments, will make all the details of 
the arrangement perfectly intelligible. Motion is given to the 
central arbor A in the commander’s instrument by means of the 
handle and pair of bevel wheels shown in the cut, the upper end 
of this arbor carries the indicator of the dial, Fig. 16,* which is 
placed horizontally on the pedestal; at the lower end of the same 
arbor is a wheel, in the groove of which the chain or cord works, 
being fixed to the wheel at one point; the chain is then carried 
over small pulleys or rather grooved runners in pairs at each angle 








* Since this machine was placed in sifu at Havre, we understand that Mr. 
Gisborne has improved his system by substituting a single connection for the 
endless chain. This connection is formed of jin. rods with chain at the 
angles, and with balance lever weight at each end. The advantage claimed for 
“ay — .is that when once placed, the connector is always self. 
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to be passed, and then around a grooved wheel in the engine-room 
dial, the pinion of which carries the pointer P which conveys the 
order to the engineer. It will be perceived that on both of the 
dials each of the divisions is subdivided into two parts; in the 
instruments themselves one of each of these subdivisions is 
coloured black and theotherred; the black indicating the order, the 
red the response declaring that it has been carried into effect; the 
manner in which this is done is as follows:—Suppose the captain 
to have given the order fu// speed, the pointer on his dial, as well 
as that on the dial in the engine-room, will stand at the black or 
first subdivision of that order; the engineer having put on the steam 
to the full, pulls the handle R attached to his own dial and imme- 
diately the pointers on both dials advance to the second or red 
subdivision, showing that the order has been executed. This is 
effected by means of the ratchet wheel W and the hook H, which, 
being furnished with a spring 8, advances the wheel one notch, 
and consequently the chain and the pointers on both dials one sub- 
division. 

_ Inaddition to this the captain is supplied with an index of the 
direction and rate of the going of the engines at all times whether 





his instrument is being used or not; within the pedestal of the | 


latter near the back is a second arbor which carries 
pulley B at its lower end; this pulley is connected with the main 
shaft of the engine, and consequently the small hand C, Fig. 16, 
which runs in a countersunk circle like the seconds hand of a 
watch, showsat all times the direction and rate at which the engines 
are moving. The instrument for communicating with the helns- 
man and the wheel dial are almost exact duplicates of those above 
described, with the exception of the lettering of the divisions ot 
the plates. The responses from the helm are conveyed in the same 
manner as those from the engine room. 





| begins to ** pitch ” or fall. 


The list of ship-steering instruments is not complete; there are | 


two others announced for exhibition, but not being visible, or not 
in working order, we are unable to deal with them, at any rate at 
the present moment. It may be remarked that France and 
England are the only nations that exhibit instruments of the kind 
at Havre. 





LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





ON THE AERONAUTICAL EXHIBITION AT THE CRYSTAL 
PALACE.—AERIAL PLANES, 

Siz,—All projects for effecting tlight from the ground depend 
necessarily upon the fact that we are surrounded by a subtle, 
though substantial element—atmospheric air. Were it not for 
this, attempting to leave the ground for any length of time woul 
indeed prove a fruitless task. Seeing, then, that itis indispensable 





to all conditions of ilight, we will devote the tirst portion of our | 


consideration to it. 

The air surrounds our globe as an elastic body, lying thereon 
entirely from the force of gravitati nd possessing all properties of 
a material substance. By the laws of it i 
surface by reason of the pressure of a volume than it is a certain 
distance therefrom, say where only half the pressure is caused by 
half the volume. Although exceeding subtle, we must not lose 
sight of the fact that it is a substantial element—as water or other 
tluid—and possessing in degree identical properties. By heating 
it becomes raritied, and is soon displaced by the surrounding colder 
element, heated air—in other words rises. Its density at the sur- 
face of the earth—we may consider for the sake of facilitating cal- 
culation—is such that one cubic foot weighs 505 grains—a cubic 
foot of pure hydrogen gas under similar circumstances weighing 
thirty-nine grains. The pressure produced by the volume of air 
causes each foot of surface to become compressed by a force equal 
to about 15 lb. 

By what means is it possible, then, to cause this subtle fluid to 
become a base or fulcrum whereon to support a weight of, say, 
2 cwt. or more —weight of a man and necessary apparatus? No 
doubt it would have appeared as a problem impossible of solution 
had not nature first provoked the suggestion. The flight of birds has 
always been, and is now, a source of speculation and wonder astohow 
itisaccomplished. This we know: aheavy body not contined to weight 
or size is caused by purely mechanical means to support itself and 
progress in the atmosphere without momentum, force, or aid of 
any description derived from the ground. How is this achieved ? 
By atmospheric resistance undoubtedly, and to the laws which 
govern it. We will then seek an explanation of the phenomenon; 
previously to so doing, as any direct suggestion as to the modus 
operandi made on the subject of flight by wings, as effected in 
nature, invelving an endless and unknown number of movements, 
will at best but be a speculation, we will dismiss this portion of 
the subject, and reason direct from what we know and can reduce 
to mathematical formule. 

Here is a body floating and supported in and by the air, an ordi- 
nary kite; it is motionless, 
and not suspended by any ; FIs t 
support, but on the contrary RS 
attached to the ground by : Ney 
the line a, 4, while the ten- \ 
dency of the movement, if KARR 
any, would be to take it in y, 
the direction b, c. How is 
this accountable ? 

If we take two plain sur- 
faces composed of any light 
substance, say about 10ft. 
square, and hold them in the 
respective positions indicated 
by a, b,c, d, Fig. 2, we should 
find that if the atmosphere 
Mir ix moving in the direction indicated by the arrows, while that, 
ey @, would offer practically little or no resistance, the other, «, }, 
would have a pressure exerted upon its surface to a far greater ex- 
tent, tending to cause it to move in the direction of the force. 

Now it has been ascertained from experiment that air moving at 

BL : the velocity of 2ift. per second 

4 or thereabouts causes a pres- 

i ¢ sure of 1lb. on every square 
foot of resisting surface op- 

17 posed to it, the latter being 

© stationary—that this pressure 

is proportionate to the square 
a * . 

\ of the velocity, and that it 

increases or decreases directly 
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with the velocity. We may 
therefore calculate that if a 
A strong wind was_ blowing 


against the surface, a, b, viz—at a velocity of 21ft. per second— 
the pressure on the surface would amount to about 100Ib., 
while that on the surface c, d, would be nominally nothing. 
This former we term direct resistance. 

Let the surface, still stationary, be now inclined, say at an angle 
of 45 deg., as a, b, Fig. 3. Suppose the whole of the force against 
the surface to be indicated mathematically in pressure and velocity, 
both being, as just shown, synonymous. By the definite line 1, 2, 
meeting with resistance at a, the force will be resolved into two 
equivalent forces 4, 2, and 3, 2, the one 4, 2, being parallel 
with the surface a, b, will be—as in Fig. 1, c, d,—unavailing ; 
while that 3,2, will indicate a direct perpendicular resistance 
against a,4. If the plane be now allowed to move in a vertical 
and horizontal diré n, the force 3, 2, will again be resolved into 
other two 5, 2, and 6,2, the former representing a component of 
the original force 1, 2, tending now to rise the plane in a vertical 
direction, and another 6, 2, —the other component—tending to take 
the plane in a horizontal direction 1,2; and according to the laws 








tation it is denser at the | 





of the resolution of force, the lines 5, 2 and 6, 2 represent in length 
the proportion of the original force indicated by the line 1, 2, 
We will now proceed to apply 





these principles to the equili- FIGS po 

brium of the kite, representing $\ 

in Figs, 4 and 5 the kite in sec- p Nee 

tion by the planes «, b, c, the f * 
direction of a wind by the va ie 
force 1, 2, and the string or \ 
restraining power c, &. When , ‘N 
we wish the kite to soar » a —, 
higher we cause the string to /\. j / 
assume a relative position to | ‘\ } Lf 
the kite, as in Fig. 5, by | i } 4 
making it more “taut,” and | he } Fi 

the kite directly rises. The |} . «+ 

“tail” at A again offering a {| ae es 

resistance to the air, and being ! ‘IY 

free, assumes a position as 5 © | 5 


shown, both causes tending to 

bring the plane a, } and restraining power c, in the relation 
as indicated. On the other hand, if by slackening the string or 
other cause the plane makes an angle, as in Fig. 4, the kite directly 
These are effects known to every boy 
by experience; but here is the cause beautifully illustrated by the 
laws of the resolution and composition of force. 

As before, 1,2, represents in quantity the force of wind distri- 
buted equally over the surface, which meeting the plane obliquely 
is resolved into two components, 4,2 and 3,2, 4, 2 being un- 
available; if the restraining force be directly parallel to the compo- 


| nent, 3,2, the kite will remain in equilibrium as a weight sus- 


pended by a string is kept in equilibrium by the direct and oppo- 
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— » 
of air in motion 42 ° ' 
on a fixed inclined plane surface may therefore be illustrated by 
the following simple diagram:—Set out the surface in section 
a, b, Fig. 6, and indicate the force and direction of the wind 
by 1,2. Draw 1, 4 at right angles to a, 4, and 4, 0 perpendicular 
to1,2, and 
1,2, representing the pressure, velocity, and direction of a 
wind on a, b; 
0, 4, will represent a force tending to lift the plane in that 
direction, and of that indicated force ; anc 
0,1, will give the direct resistance offered by the plane to 
such wind. 
Or we may construct a diagram showing the relative powers of a 
parallel force on variously inclined surfaces, as in Fig.7, a, a’, &e., 
representing such planes; «', 1’, w*, 2°, &c., the velocities of the 
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wind thereon; 0',4, 0*, 4, &c., the elevating force produced; and 
01, 1", 07, 2%, &c., the direct resistances offered. There are an inti- 
nite number of interesting phenomena that may be studied from 
such a diagram, as the following, in addition to those mentioned, 
but space will not permit of me dwelling here longer thereon. 
Reasoning conversely, this principle, however much it may ap- 
pear, however often it may have been adopted and quoted in cal- 
culation, is a fallacy, and that easily proved. Dr. Lardner, in the 
** Handbook of Natural Philosophy, ’ p. 180, ‘‘ Pneumatics,” says:- 
“The force with which air in motion strikes a solid body is the 
game as the resistance which the solid body would encounter from 
the air if it moved against it at the same speed.” But this is only 
part of the truth, and is modified on further study of that work. In 
a table of the velocity of wind he shows that air is only capable of 
being drawn at a certain rate of speed, although there is perhaps 
no limits to its being impelled—that air, for instance, rushes into 
a vacuum at a velocity of 1247ft. per second, and no quicker. Is 
it not then palpable, without further reasoning, that a body 
moving ata rate of 1300ft. per second causes a vacuum in its path 
by reason that the air has not opportunity—has not time—to 
replenish the exhaust. Proved, then there is a vacuum 
behind the body—eryo, there is a pressure in front of 
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151b. on the inch, plus the pressure of resistance of the 
air. Is this the case with a body motionless where the resistance 
is only owing to the pressure of the air impinging against it 
where the velocity of the wind only causes the pressure on the 
surface? I cannot lay too much importance upon this fact, which 
is so often ignored in making calculations on this subject, that the 
resistance caused by air impinging on a body at a certain velocity 





is not equal, but less, than the resistance that body would encounter 
if the air were quiescent and the body moved at that rate there- 
through. To make the fact more forcible, in Figs. 8 and 9 these 
conditions of the air are depicted. Fig. 8, the airis moving at a 
velocity of, say, 13,000ft. per second, toward the surface a, 6, of, 
say, 100ft. superficial area; the faint lines show the probable course 
of the currents of air on meeting the resisting body. Fig. 9 repre- 
sents like conditions, the air being 














quiescent and the body, a, %, moving Pee 

therethrough at the velocity of 1300ft. —_ 

per second. It is here evident that ____ 

about the point ¢ there must bea vacuum, 

and cage a pressure from the front aa 

of 15 lb. on every square inch of surface, de 

which is not the tate in Fig. 8. eee pe — 
We may apply now the same principle ey 

to an inclined surface moving obliquely — f/ 

through the air. As in Fig. 10 there will a - 

be a vacuum or a modified resistance, ae 


according to the velocity of a, b, from 
the front portion towards the point c. 

To reduce these effects to mathematical calculation let us sup- 
pose a surface a, b (F 11 and 12), moving through the air at a 
velocity of 1247ft. per second, indicated by ¢, d; on starting from 

a the point ¢ it will 

p Ficelt. — tec leave a vacuum 

* vorormeaeenmeeneee behind it, which, 

f ; / by the time it 

| arrives at a, will 

: f be replenished 

with air from the 

y points a and Jb, 

and so the vacuum 

? will be represented 

a:  ¢ caacaaalia ec caaial immediately on 

A the body a, b, 

arriving at the point shown by the shaded portion of the 

figures in each instance, or in other words there will be a resistance 

oifered in the direction of the axis c, ¢, equal to Mlb. per 

inch of surface, which resistance sreases and decreases with the 
square of the velocity of the surfac 9 Ue 

It remains for me now to apply these principles to the vertical 
descent of a resisting surface and the horizontal progression of the 
same surface laterally through the air before dismissing the subject 
of aerial planes. In my next letter I propose discussing this, and 
also of buoyancy by gas inflation, previous to treating of the 
exHibits of the society. There are many other points of detail 
connected with the progression of aerial planes in the atmosphere 
which I shall then have an opportunity of reverting to more fully, 























- THE WHITWORTI 

Sir, —From what appears in yo 
worth’s Scholarships from time to t 
likely “‘ would-be engineers” are disq 
most of the exhibitic re for schos 
stance my own case. I am the 
twenty-two years of age; have n 
two or three years to a public school, and n 
the exhibitions are to be given to; have served in a marine en- 
gineer shop two years, in drawing otlice two and a-half years, and 
have all my life worked hard and alone to qualify myself for the 
engineering profession, For t f nths, the workshops 
being so slack, I have been stu <3 with an M.A, 

It appears from this that I unfortunate class 
that are unable to compete ther’s means not permitting 
him to send me to coll one hand, and on the other 
not being an artisan. It also seems to me that my class are the 
only true class that can answer all the subjects given in the 
syllabus. Waat does a mechanic know about higher mathematics ? 
And what do the young gentlemen from Eton, Harrow, and 
Rugby, &c., know about the use of the hammer and chisel, the 
file and forge ? 

I understand that the London University have already decided 
to whom to give the scholarships. E. C. 

July 25th, 1866, 
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THE CORLISS ENGINE AT SEA, 

S1r,—I notice in ‘‘An Engineer’s” reply to‘ T.S. E. ” theremark- 
able statement *‘that he is in a position to give names and par- 
ticulars of vessels fitted in this port with Corliss valves that have 
had several trial trips, and have given great trouble and annoy- 
ance, &c. 

This statement—so far as concerns vessels engined by Mr. 
Spencer—is utterly false. I was on board of the Idunaand Ivanhoe 
during their trial trips, and no engines could have worked better 
or given less trouble to those in charge than they did. 

Can “An Engineer” inform me what, there is about Mr. 
Spencer’s engines to make them more difficult to manage than 
any other engine? I saw nothing, nor any of the gentlemen on 
board; and for the enlightenment of ‘“‘ An Engineer ” on this point 
I may mention that Mr. Rankin, late chief engineer of the Zeta, 
informed me “that in the heaviest weather, while rounding Cape 
Horn, he had no difficulty with them, and that he was never in a 
better-going or more comfortable job” (she is fitted with Corliss 
valves). In conclusion, I would advise *‘ An Engineer” never to 
allow his heart to take precedence of his head in engineering 
matters, and to abide by truth. A SHIPOWNER. 

Sunderland, July 27th, 1868, 

LUERICATION, 

S1r,—In reply to a letter in your last issue respecting the cost 
of oil used in factories, I think I can show “ nomist” how to 
reduce that item. The firm I am connected with has lately 
entered new works in which there < twenty-five machines of 
various sorts and about 300{t. of shafting. The oil used is sperm, 
and the quantity is precisely similar to that used at our old works 
with only twelve machi This difference is caused partly by 
our now having Lieuvain’s self-acting oil feeders, and partly by a 
careful supervision of the way the oil is used. The feeders are ex- 
tremely simple and cheap, and if ‘* Economist” would use them 
I have no doubt the result would be similar to what it has been 
in our case, CLAVIS, 

























ELECTRICITY—CAN IT BE CONVERTED INTO WORK OR HEAT ? 

Sir,—In almost every paper upon the ‘‘ Conservation of Force,” 
**The Sources of Work,” Xc., as well as in most treatises on elec- 
trical science, it is assumed that c/ectricity can be converted into 
mechanical work or into heat. With, perhaps, only one or two 
exceptions, electricians themselves have adopted unreservedly, and 
without examination, the suggestions to this effect, which were 
thrown out by Grove in his ** Correlation.” And yet, strange to 
say, there exists no proof whatever that this conversion is possible, 
and there is no experiment upon record, so far as I am aware, in 
which even a probability can be shown of its having been effected. 

Now if this assumption be an error, it is a very serious, because 
a fundamental one. It must render impossible any extended 
realisation of the great principle of the conservation of energy, 
and it must vitiate electrical theory from its very basis. It is 
inost important, therefore, that it should be examined, and that 
the grounds for it should be investigated. But the peculiar diffi- 
culty in this case is to discover any grounds, moderately reasonable 
and adequate, upon which the conclusion in question can possibly 
be based. 

My own experiments have long since led me to regard the con- 
version of electricity in the same light as the conversion—not, 
perhaps, of lead into gold, or of nitrogen into carbonic oxide—but 
of antimony into foot-pounds, or of hydrogen into thermal units. 
In every attempt to effect the first-mentioned transmutation I 
signally failed, for the simple reason that I was then attempting 
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what can now be shown to be, in the nature of things, impossible. 


If, in fact, the principle of the convertibility of energy true, 
then must the principle of the convertibility of electricity into work 
or heat be without foundation. This I am fully prepared to prove; 
but, in the first place, I shall be glad to know whether anyone can 
be found seriously to defend, after due examination, and without 
any mistake in terms, the principle of the convertibility of 
electricity into work or heat. Desmonb G, Fitz-GERALD. 
July 28th, 1868, 


INSTITUTION OF MECHANICAL ENGINEERS.— 
LEEDS MEETING. 

THE annual expeditionary meeting of this Society commenced 
at Leeds on Tuesday morning by the reading of two papers at the 
rooms kindly placed at the disposal of the Institution by the 
Philosophical Society of Leeds. The attendance of members and 
visitors was unusually large, and the two papers read on this, the 
first day of the meeting, had each their special interest. Amongst 
those present were :—Mr. Whitworth, in the chair; the Mayor of 
Leeds (Mr. Andrew Fairbairn), Mr. William Fairbairn, and Mr. 
Hawksley, C.E.; Mr. Sampson Lloyd, Wednesbury; Mr. C. E. 
Amos, London; Mr, Wm. Menelaus, Merthyr Tydvil; Mr. W. M. 
Neilson, Glasgow; Mr. John Robinson, and Mr. C. R. Stewart, 
Manchester; Mr. C. W. Siemens, Mr. Gramwell, C.E., Mr. H. 
Chapman, Paris; Mr. Clay, Mr. Kitson, Mr. Greenwood, Mr. 
Walpole, Dublin; Mr. Bryan Johnson, Chester; Mr. Brown, Mr. 
Fairlie, Professor Downing, LC.D., Mr. Greig, Mr. J. Amos, 
Professor Cowper, Mr. Newton, &c. &c. 

The first paper read was that ‘‘On the Machinery by Greenwood 
and Datiey, for the Manufacture of the Boxer Cartridge,” 





chines ewployed in the production of this ammunition. We 


have never seen anything to equal the perfection of delineation 





with w t drawings were produced; they formed a complete 
j lves of the process, and ably as they were de- 

( nwood’s paper, the description was still in- 
debited to the drawings for its complete elucidation. We are 


pre vented by the rules of the Soci ty, which we have invariably 
respected, from giving these papers (to be subsequently published 
in the proceedings of the Institution) in exrtenso, but their general 
bearing will be found in the following resumé. 








Mr. Greenwood, after remarking upon the activity and ingenuity 
displayed in the invention of good rifles, stated that the question 
was so bound up with the system of cartridges that the rifles 
would frequently have to be modified to suit the cartridge. The 
first attempt to make a bre -loader failed in England because 
it was wished to use the same cartridge as that adapted to the 
muzzle-loader, and it was only when this idea was given up that 
any real progress was made in perfecting the breech-loader. The 


defect of the Prussian and the Chassepot guns was that the stopper 
was left exposed to the action of the powder, so that the first 
weapon could not be fired from the shoulder, and was fired from 
the hip—a serious detriment to the efliciency of the piece. The 
particular de i Chassepot rifle was that the fulminate 
powder was placed in the rear of the ball, and that a_ paper 
cartridge was leaving a residuum in the chamber of 
the gun, fouling the mechanisin, and impeding its working. In the 
case of the needle gun, the needle having to pierce the length of 
the charge of powder before reaching the detonating cap was 
liable to get bent, in which case the point missed the fulminate 
powder, and the result was a mis-fire. It was thus seen that 
however important it was to have a first-rate breech-loading rifle, 
it would be comparatively worthless unless the cartridge was 
equally efficient. Numerous attempts had been made to produce 
the apparently simple articles of cartridges, but it was only after 
numerous failures that anything like a serviceable cartridge had 
been produced. The requirements of a good cartridge were that 
it must not miss fire, that it must be of sufficient strength to 
prevent the escape of any gas backwards, or, in other words, be 
of sufficient strength not to burst with the explosion of the 
powder, that the case, after being fired, should be easily ex- 
tracted; and moreover must be to a considerable extent 
impervious to damp, and that it must be of a cheap and a light 
construction. Mr. Greenwood then described the various ma- 
chines that were used in the manufacture of the Boxer cartridge. 
The first was for making the Metford bullet, now used for the 
Boxer cartridge; the partially moulded bullets were then taken to 
the second machine, and gfter they left it they underwent the 
process of canneluring, or of forming four grooves on the cylindrical 
part of the bullet to hold the lubricating material. The next 
machine was for the purpose of moulding the clay plugs, which 
were put into the conical recess at the rear of the bullet 
for the purpose of expanding that part of the bullet and 
pushing the lead into the grooves of the rifle at the moment of 
discharge; and the next made the cylindrical plug. After that 
the bullet was warmed in the next machine, and the clay plug 
pressed in, the object of which was to expand the ball, and thus 
more firmly fix the clay plug by the construction when the bullet 
coils. The next machines described were for the purpose of form- 
ing the cartridge case and for manufacturing the caps, and the 
operations were explained at great length, and with much minute- 
ness, Altogether twenty-one machines are required in the manu- 
facture of each cartridge. but the cartridges are produced at the 
very rapid rate of from 500 to 240,000 per day. Were we even 
allowed by the rules of the Society to publish this paper in extenso 
it would scarcely be of use to our readers without the admirable 
drawings which accompanied it. To follow twenty-one operations 
in typography alone is more than man is equal to, 

The next paper was ‘On the Application of Machinery to Coal 
Cutting,” and was read by Mr. John Fernie, of Leeds. The objects 
to be gained by the application of machinery to coal cutting were 
stated to be-—first, the cheapening of the work; second, the saving 
of a large quantity of coal, which in the ordinary process of holing 
or undergoing by hand labour with the pick, is broken up into 
slack and dust; thirdly, the removal of the danger attendant upon 
undergoing by hand-labour; fourthly, the getting of a larger 
quantity of coal out of the pit; and fifthly, in the case of machines 
worked by compressed air, the collateral advantage of better 
ventilation and a cooler atmosphere in the mine, owing to the dis- 
charge of the compressed air after each stroke of the tool. The 
difficulties attending the application of machinery to work 
previously done by hand were said to be greatly increased in the 
case of coal cutting machines by their having to work at great 
ae pths below ground and in the very confined passages of a mine. 
The writer of the paper described two machines driven by com- 
pressed air, one having a pick worked by a bell-crank lever, with 
an action like that of the ordinary pick used in handwork, and the 
other working a straight-action tool, somewhat in the manner of a 
horizontal traversing slotting machine. Both of these machines 
have now been successfully employed in regular work for a length 
of time in the neighbourhood of Leeds. One of the pick machines 
does the whole of the undercutting at the West Yorkshire Coal 
and {ron Company’s colliery at Tingley, holding a seam 3ft. Sin. 
thick, the compressed air for driving it being supplied by an air- 
compressing engine at the surface. In a trial recently made with 
this machine by the writer it was found that a pick of 75 Ib. 
weight, cutting a groove to a depth of 24in. from the face, gave 
about Seventy-four blows per minute. The coal at Tingley is 
worked by the pillar and stall system, and the time occupied by 
the machine in undercutting the length of 56ft., forming one 
pillar, was twenty-five minutes, including all stoppages. With a 
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pick of 90 Ib. to complete the previous cut to the depth of 
3ft. 9in. from the face the blows were about sixty per minute, 
and the half length of 28ft. was undercut in seventeen minutes. 
The time occupied in running the machine back and changing the 
pick was sixteen minutes. From these trials it appeared that 
in undercutting to the depth of 24in. in a single course 
the work done was at the rate of about thirty square 
yards per hour, and in undercutting in two courses to the 
total depth of 3ft. Yin. the work was done at the mean rate 
of about fifteen square yards per hour, including the time required 
for running the machine back and changing the pick. The other 
coal cutting machine—which may be described as on the horizontal 
traversing slotting principle —is the invention of Mr. Donisthorpe, 
of Leeds. The machine traverses along the working face of the 
coal, and cuts out a horizontal slot or groove along the bottom 
of the seam of coal, or along a parting in the thickness of the 
seam itself. The work regularly done by one of these machines 
employed at the West Riding Colliery of Messrs. Pope and 
Pearson, at Normanton, is at the rate of eight to twelve yards 
per hour, including all stoppages, and undergoing the cval to 
the average depth of about 3ft. din. in from the face. At 
the same colliery the work done by each collier by manual 
labour is about six yards per day of eight hours, undergoing to a 
depth of three feet in from the face. The machine, therefore, 
performs the work of from twelve to eighteen men. Its operation 
has been found so successful that it was being employed for a 
very long continuous face of work, and the different parts of the 
mine are being laid out, as far as possible, for working according to 
the long-wall system for the purpose of obtaining the greatest ad- 
vantage from the use of the machine. With great clearness Mr. 
Fernie showed how the machines to which he referred answered 
the requirements referred to in the introductory parts of his 
paper, 





On Tuesday afternoon the members adjourned to visit various 
works of interest in the neighbourhood, the following establish- 
ments being kindly opened to their inspection by the proprie 
tors :— 

Ironworks,—Beecroft, Butler, and Co., Kirkstall Forge; 8. T. 
Cooper and Co., Leeds Ironworks, Leeds; Farnley Iron Company, 
Farnley; Lowmoor Iron Company, Lowmoor; Whitham and Son, 
Perseverance Ironworks, Kirkstall-road, Leeds; West Yorkshire 
Coal and Iron Company’s Works, Ardsley and Tingley. 

Iron and Steel Works. — Bowling Iron Company, Bowling; 
Monkbridge Ironworks, Leeds; Taylor Brothers and Co., Clarence 
Ironworks, Hunslet, Leeds. 

Machine Tool and Engine Works.—Buckton and Co,, Well- 


house Foundry, Meadow-road, Leeds; Butler, Pitts, and Co., | 


ingley, near Leeds; Carrett, Murshall, and Co., Sun Foundry, 

bury-road, Leeds; Fairbairn, Kennedy, and Naylor, Welling- 
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undry, Wellington-road, Leeds; John Fowler and Co., 

Steam Plough Works, Leathley-lane, Leeds; Greenwood and 

Batley, Albion Foundry, Armley-road, Leeds; Hutton and Mac- 
eo? > 








donald, Prospect Works, Crown Point-road, Leeds; Hudswell and 
Clarke, Railway Foundry, Jack-lane, Leeds; Kitson and Co., 
Airedale Foundry, Hunslet-road, Leeds; Maclea and March, Union 
Foundry, Dewsbury-road, Leeds; Manning, Wardle, and Co., 
Boyne Engine Works, Jack-lane, Leeds; Shepherd, Hill, and Co., 
Union Foundry, Huunslet-road, Leeds; Smith, Beacock, and Tan- 
nett, Victoria Foundry , Water-lane, Leeds; Tannett, Walker, and 
Co., Goodman-street Works, Goodman-street, Leeds, 


On Wednesday morning the meeting again assembled at the | 


Philosophical Hall for the reading and discussion of papers, and 
that of Mr. John Fernie ‘* On the Clip Drum Travelling Crane ” was 
the first read. The writer observed that few mechanical improve- 
ments have been so rapidly and extensively adopted as the flying 
rope travelling crane, and the extension of the application of this 
system has been so great that at the present time there is scarcely 
a shop for the manufacture or repair of locomotive engines but has 
several of these cranes at work. ‘The travelling crane here noticed 
has been invented at the Steam Plough Works, Leeds. The idea 
occurred that an improvement could be made by adopting a steel 
wire rope working with a clip drum instead of a cotton rope acting 
by friction only, and that for out-door work in quarries or over- 
docks for shipbuilding, where a cotton rope would be subject 
to injury by exposure to the weather, a steel-wire rope would 
be preferable. The crane is employed at the Steam Plough 
Works, Leeds, for lifting locomotive engines and other heavy 
work ranging from fifteen tons downwards. It has a span 
of 40ft., and works in a shop 180ft. long. The three different 
motions, for longitudinal traverse, cross traverse, and hoisting, are 
all derived from one endless steel wire-rope three fourths of an 
inch diameter and weighing 2b. per yard. Driven at a speed of 
four miles an hour by means of the clip pulley fixed at one end of 
the shop, the rope is entirely unsupported between the two ends, 
and hangs loose with a slight tension, owing to the peculiar 
facility atforded by the action of the clip pulley. The clip pulley lays 
hold of the rope with an amount of grip proportionate to the strain 
of the load, releasing it from its grasp when the rope has passed the 
centre line. At one end of the travelling platform of the crane is fixed 
another pulley of the same size and construction, round which the 
same wire-rope passes, being held up to its place by a grooved 
pressing pulley. The rope then passes on to the further end of the 


| shop, and round the grooved pulley there, which has an adjusting 





screw, and is centred in a sliding frame. It is not proposed to have 
carrying pulleys for the wire rope for distances under 600ft., and in 
the case described, where the length of the shop is 180ft., it is 
found that the weight of the rope hanging in a curve is sufficient 
with the clip pulley to give power enough for driving the crane. 
The longitudinal traverse and the cross traverse gearing is of the 
ordinary description, the motion being communicated by friction 
clutches. 
latter of 20ft. per minute. The lifting gear consists of a very long 
castiron nutor screwed barrel, andinside thenut works a long screw, 
sliding upon two feathers upona long shaft, driven bya frictionclutch 
from the clip pulley on the traveller. By the revolution of the shaft 
the screw is traversed along with the nut. The crane has two 
speeds for the lifting gear, one being at the rate of 6ft. per minute, 
and the other at 3ft. per minute; and at the latter speed the crane 
is calculated to lift fifteen tons, The pull required to put the wire 
rope in motion when the crane is standing idle is 128 lb. When 
lifting a load of ten tons at the usual speed of 3ft. per minute, the 
additional pull upon the rope is 191 lb., making the total pull 319Ib. 
The horse-power required with the wire rope is consequently 3°4 
with a load of ten tons, and only 1°4 when standing idle, these 
amounts being very much less than in the case of the quick-moving 
cord crane. The crane has been in use at the Steam Plough 
Works for two years, and has been found to be easily and cheaply 
worked. 

Mr. Wm. Inglis, of Manchester, then read a paper ‘‘On the 
Corliss Expansion Gear for Stationary Engines.” It was stated 
that the Corliss engine (so called from Mr. Corliss, who introduced 
the engine in the United States about twenty years ago) might, in 
all except the cylinder, with its valves, be considered as substan- 
tially the same as any ordinary steam engine. Several principles 
are embodied in the arrangement of the cylinder and valve gear 
which have previously been used separately. First, independent 
ports for admitting and exhausting the steam at each end of the 
cylinder are used with four separate sliding valves, operated from 
a single eccentric. Second, cutting off the steam from the 
cylinder by the main steam valves, without the employment of any 
supplementary valves for the purpose, Third, opening the steam 


valves against the resistance of springs, and the employment of libe- 
rating gear, by which the valves are disconnected, and left free to be 
closed by springs. Fourth, after the valvesareclosed bringing springs 
to rest without shock, by the application of the contrivance known 
as the dash pot. The dash pot consists of a small cylinder with a 
close bottom, in which a piston is fitted to work easily. By a 
suitable arrang t of openings the air is admitted freely to 
the cylinder, which the piston is moving where a certain amount 
of air is imprisoned to prevent shock to the piston. Fifth, 
regulating the speed of the engine by the governor acting on the 
steam valve to cut off the steam earlier, instead of acting on a 
throttle valve to reduce its pressure. It is the embodiment of 
these several principles, ether with the arrangement and con- 
struction of the details in the mechanism employed, rather than 
the application of any new or untried principle, that constitutes 
the special novelty of the Corliss valve gear. Cylinders with 
four separate passages and independent steam and exhaust 
slide valve were used by Seaward more than thirty years 
ago. The valves employed then were flat sides, but 
were not worked in connection with any liberating gear. 
A number of marine engines were fitted with them at that time. 
In the earlier Corliss engines, Seaward’s cylinders and slides were 
used, but the Corliss valve now employed is a cylindrical slide, 
working in the arc of a circle on its seat, and receiving a rocking 
motion from the central valve spindle; but although separate 
valves and passages were employed for steam and exhaust at each 
end of the cylinder, the motion imparted to the steam valves 
was invariable, and any expansion of the steam was effected by the 
lap; the speed of the engine also had to be controlled by throttling or 
shutting off the steam with a supplemeiitary valve, and here there is 
in the Corliss gear the first step in advance by the addition of the 
principle of liberating the steam valves. It became necessary 
with the employment of liberating gear that a force should be avail- 
able for closing the valves where they were detached, and for this 
purpose weights were used, but springs have now been substituted 
for the weights, because they are more quick in action, effecting a 
sharper cut-off, and are better adapted for fast working. Libe- 
rating gear for the steam valves was actually used by Watt, but to 
Mr. Sickles, of New York, is due the credit of perfecting it as 
applied to the poppet or the double-beat valves in the well-known 
cut-off gear which bears his name. The action and principles of the 
gear which have been mentioned were described with much 
minuteness in the paper, and with the aid of anumber of drawings. 
Lut as we have already illustrated this arrangement, and as its 
merits and demerits are familiar to most of our readers, we may 
safely omit this portion of the paper. New cylinders with improved 











The former has a speed of 30ft. per minute, and the | 


Corliss expansion gear have been erected at Saltaire from designs by 
| the writer, the engines and beam engines, with 50in. cylinders 
| and 7ft. atroke, working at thirty revolutions per minute. There 
| are two pairs of engines, four cylinders in all, the same size as the 
| cylinders with double-beat valves, which they have replaced. The 
valve gear has double clip valve rods, central dash pots, &c, The 
cylinders, as well as the cylinder-covers, are steam jacketed; the 
valve chambers are cast with the cylinders; the steam valves are 
in front, and the exhaust valves at the back of the cylinders, 
while the valve gear is placed on the sides of the cylinders between 
each pair of engines. Steam and exhaust passages are cast separate 
from the cylinders, and provided with expansion joints. The double 
clip gear, as faras experience goes, works with satisfaction, andisreli- 
able and effective at 100 to 120 revolutions per minute, and could be 
worked at speedsconsiderably greater. More thansixty land engines, 
most of them of large size, are now at work in this country fitted 
with this gear; many of these have been at work for several years, 
giving great satisfaction both for economy of fuel and regularity of 
speed, and a considerable number had also been made and sent 
abroad. They are also being extensively used for marine purposes. 
| The valves and gear are easy of access, either for inspection or 
| repair, and from the number of engines at work it is proved that 
with good workmanship they can be kept in order at a very trifling 
expense. The consumption of fuel with these engines is about two 
and a-half pounds per indicated horse-power per hour, which in- 
cludes all the coal used for raising steam or banking fires. __ 

Mr. W. Wield, of Manchester, read a paper ‘* On the Machinery 
for Weaving Brussels Carpet by Power.” The weaving of carpets 
and other pile fabrics by self-acting machinery, instead of th 
previous hand labour, has occupied the particular attention of 
machinists from about the year 1842, and many inventions were 
| made to effect the arrangement, but it was only between the 
years 1851 and 1856 that machinery for the manufacture was so 
far perfected as to be commercially suctessful. The paper related 
to one of the two classes of pile fabrics, that in which the pile is 
formed by the warp, the threads passing lengthwise. After giving 
a description, by the aid of diagrams, of the tapestry, Brussels, 
and velvet fabrics manufactured, and the processes employed, it 
was stated that jn the first attempts at applying self-acting 
machinery the wires were drawn out one by one from 
a bundle as required, and carried througk the shed by a 
pair of nippers fixed at the end of a reciprocating rod, 
the wires being returned by hand to the bundle after having been 
woven into the fabric, and then withdrawn from the loops. The 
whole operation was made self-acting by dipping the wires suc- 
| cessively from a hopper into a longitudinal groove in a rod, that 
| was pushed through the shed in guides, and was then caused to 
make a half revolution by a screw-inclined rod, which thus dropped 
the wire into its place into the shed. The wires were then with- 
drawn successively by reciprocating nippers, and carried up again 
into the hopper by endless chains. Afterwards an improvement 
| was made by placing the wires singly in a triangle, from which 
they were pushed into the shed, and the wires were made 
with a hook at the back end of each, by means of which each 
wire was drawn out of the fabric successively, and then 
transferred to the triangle for re-insertion. Various con- 
trivances were afterwards employed for supporting the wire 
as it passed through the shed, the wire bemg pushed from 
|a trough used as a guide. It has since, however, been found 
practicable to introduce wires without having supports in the shed, 
and this is done in the loom now extensively employed by Messrs. 
Crossley, of Halifax. Besides the loose wire there was another 
method called the fast wire system. There is an uncertainty of 
action in the loose wire system, which the writer considers may 
be entirely obviated in an improved loom invented and made by 
Messrs. Sharp, Stewart and Co. This construction of loom is 
known as the roller wire motion, and is now extensively used. 
Diagrams of the mechanism in the improved form were shown and 
explained at considerable length. The invention embraces the 
advantages of both systems of working wires—good quality in the 
fabric produced by using a number of wires, and the advantage of 
the certainty of action, and belongs to the fast two-wire loom. It 
will weave three inches of cloth per minute, and as many as forty- 
seven yards have been woven in one day of ten hours, including 
stoppages, the average production being forty-two yards during the 
same period, 

This being the last meeting for the reading of papers, tho 
chairman proposed votes of thanks to the Council of the Philoso- 
phical Society for the facilities afforded for the annual meeting; to 
the local committee and the honorary local secretaries, Mr. J.Fernie 
and Mr. W. E. Marshall, for the very complete arrangements they 
had made; and to the several railway companies for the advantages 
they had given in travelling. A vote of thanks was also passed to 
Mr. Whitworth and Mr, Fairbairn for presiding. 

This meeting being perhaps one of the most successful in point 
of attendance that the Institution have ever held, it is needless to 
observe that long and important discussions followed each of the 
papers, which discussions we are wholly precluded from reporting. 
We cannot refrain from censuring this practice. The discussions on 
most of the subjects dealt with by the Institution of Mechanical 
Engineers are of real importance to the scientific and manufactur- 
ing world, and they are practically lost, asmany months elapse before 
they are printed in the reports, by which time it is too late to 
present them to the great mass of technical readers, 
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OvR engravings above are illustrative of a highly ingenious 
safety oil store, recently patented by Mr. Frederick Bertram, of 
23, Ludgate-hill. We give an elevation and two vertical sections 
of the apparatus, which has for its object, first, the safe 
custody of the oil enclosed in a strong sheet iron vessel, beneath 
the cover of which is fitted a wire gauze'screen on the Davy 
lamp principle, so that even if the petroleum were of such quality 
as to give off fumes ignitable on mixture with the atmosphere, the 
flame itself could not pass down into the holder and explode the oil. 
Secondly, provision is made for drawing off automatically any 
given measure or measures of oil, separate taps being provided in | 
those made for England, from which respectively half a pint, a 
pint, and a quart can be drawn, the taps communicating 
with vessels capable of measuring those quantities. Last, but 
not least, this serving out is not an act of measuring 
only, but also an actual weighing of the oil at every 
operation, by which means the retailer is at all times able to 
judge of the quality of his oil on the principle of its relative spe- 
cific gravity, by comparing the weight registered with the standard 
measure of oil which the instrument will always deliver. So far 
as we have been able to observe, Mr. Bertram’s invention performs 
the functions attributed to it with the greatest accuracy. It can 
be entirely enclosed, so that nothing but the cocks for drawing 
off the three different measures can be got at, and it seems 
gether an instrument calculated to be of the greatest use to 


dealers in and especially to retailers of petroleum. 
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i ijnil to be stored and measured is admitted to a closed 
chamber through a neck or nozzle, protected by an internal cup 
of wire gauze, which on the cover being removed will prevent 
flame from passing down to the liquid contained in the 
chamber. A tube at the bottom of this chamber fitted with 
a tap turned by a master key conducts the oil to a receiver below. 
The oil from this receiver passes to a horizontal pipe, which is 
formed with two, three, or more branches, all of which may, if 
desired, lead to one and the same discharge spout. In each of 
these branches is a socket fitted with a two-way cock, and these 
sockets are severally brought into connection with a measuring 
chamber capable of containing, say, the one a half pint, another a 
pint, a third a quart, and so on of the oil to be measured. These 
measuring chambers are closed and cannot be tampered with, and 
air tubes lead from their upper sides to the top of the supply 
chamber to allow of the air escaping on the entrance of the oil to 
the measuring chamber. Mounted on the horizontal pipe is a 
vertical pipe communicating with it and with the receiver. In 
this pipe is an'indicating float, which shows, through a glass face in 
the pipe, by its position when the measuring chamber has filled. 
To enable the apparatus to deliver the oil in quantities, according 
to its specific gravity, the measuring chambers are fitted with a 
kind of trough which is pivoted so that it can be setto any angle to 
enable it to receive and retain a portion of the liquid admitted to 
the chamber. The greater the specific gravity of the liquid the 
less will be required to be delivered to make up the determined 
weight, and the nearer to the vertical the trough must be set, but 
as the specific gravity decreases the trough will be brought nearer 
to the horizontal, and it will then retain a decreased quantity. A 
pointer on the pivot spindle, moving over a graduated face, will 
show how the trough is to be set to adapt the measure to the oil 
being measured. The drippings of the spout are caught by a 
nozzle, and the cans used to hold the oil are to be fitted with 
diaphragms of wire cloth, 


THE LATE ROBERT ARMSTRONG. 


Not long since we called the attention of our readers to the 
fact that Mr. Robert Armstrong had just died in penury, leaving 
a widow and three children, two totally unable to provide for 
themselves, in great distress. On the 27th inst. poor Mrs, 
Armstrong followed her husband. She died of tetanus, due to the 
amputation of her right leg, which had suffered from disease for 
some time. Sad to relate her children are left without funds to 
bury their mother. The late Mr. Armstrong was well-known 
in Manchester as a skilful boiler engineer. He did much, under 
the patronage of Mr, Fairbairn, to introduce smoke consuming 
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furnaces, and, so far as we can learn, his life has been without | and Company, 15, London-street, City, has kindly consented to 
reproach. <A very moderate sum isieed would sutlice to pay the | take charge of any subscriptions, and to expend them to the best 


few debts Mrs. Armstrong has left behind her, and to provide her 
with decent interment. Mr. W. Langdon, of Messrs, James Watt 


| 


advantage. The members of our profession may rest assured that 
charity will in this case not be misplaced. 








NEWARK’S BREECH-LOADING RIFLE. 


THE chief of the many popular 


cries that have been uttered 
against the Snider rifle is that 
the breech-block is apt at any 
moment to be blown open by 
the escape of gas froin a defec- 
tive cartridge. This cry, like 
most others of a truly popular 
character, is somewhat exagge- 
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in some cases breech-blocks [ ¢c 
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speaking from our own observa- 
tion—-and we have had many op- 
portunities of both experiment- 
ing and witnessing experiments 
—we have only rarely seen a 
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breech-block completely opened 
from this cause. Itis true that 
the breech is frequently opened 
slightly, that is the block is | 
started from its place in the | 
shoe, but the ready escape 
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which even that slight opening 
affords to the gas saves further 
trouble; and, moreover, the 
flame being deflected to the 
left by the rounded breech- 
block, the fireralmost invariably 
escapes unhurt. Nevertheless, 
the opening at all isa fault, and 
we ought to hail any improve- 
ment calculated to prevent its 
occurrence as valuable. The 
modification patented by Mr. 
Newark, which we illustrate 
above, is intended to obviate 
accidents from such cause, ar.d 
we do not hesitate to say that 
so far it is successful. It will 
be seen from Fig. 1 that the 
striker instead of being in- 
clined to the axis of the barrel, 
as in the Snider, is in line with 
it. In other respects it is simi- 
lar, but is retained in its place 
by the pin y working in the 
slot. This striker is driven 
forward to fire the charge by 
means of the bolt h, also con- 
fined to its place by the pin n, 
and actuated by the cam 4q. 
This cam, shown also in Fig. 4, is carried by the disc gq? fixed to the 





axis p of the tumbler, or, if preferred, it may be made with | 


it in one piece. The cock r therefore performs no part in the firing, 
being only intended for use in cocking the piece. After the arm is 
cocked the bolt 4 is forced back by a spiral spring shown in Fig. 1, 
so that the breech-piece c may be »pened. 

Fig. 2 shows Mr. Newark’s arrangement of spring and extractor. 
In the Snider rifle the part d of the breech-block which slides on 
the pin of the hinge is much shorter, and we believe is apt to wear 
and become loose. Mr. Newark lengthens it in his gun, and by a 
telescopic arrangement of the sliding parts, shown in dotted lines, 
he succeeds in protecting his spring from any external influences, 
~ > the same time gains in the bearing surface of the breech- 

ock, 





THE PATENT OrricE MUSEUM AND LipraRry.—Lord Ebury pre- 
sented to the House of Lords, on Friday last, petitions praying for 
better accommodation for the Patent-office Museum and Library- 
from scientific men, inventors, journalists, working men, and 
others, assembled in public meeting at the Society of Arts, on the 
2nd of July, signed by Leone Levi, LL.D., chairman; from the 
council of the Public Museums and Free Libraries Associations, 
consisting of 107 persons, being Fellows of several learned socie- 
ties, professors of colleges, working men, and others engaged in 











promoting the general and the scientific education of the people, 
signed on behalf of the Council by Robert Kerr, Professor, King’s 
College, London, and E. Lankester, M.D., F.R.S., vice-presidents, 
J. T. Dexter, secretary; from the Workmen’s Technical Education 
Committee of the Working Men’s Club and Institute Union, signed 
by Hodgson Pratt, chairman; and from the St. James’ and Soho 
Working Men’s Club and Institute, comprising 1000 members. His 
lordship warmly advocated the prayer of the petitioners, and elicited 
from the Duke of Marlborough a promise that the best attention 
of the Government would be given to the subject. 

South Wates InsTiTuTe OF ENGINEERS.—The next general 
meeting of the members of this Institute will be held at the Town 
Hall, Newport, on the 6th August. The chair will be taken at 
12 o’clock at noon. The discussion on Mr. G. Cope Pearcos 
paper on “ Mechanical Ventilation” will be resumed; the dis- 
cussion of Mr. A. Bassett’s paper on ‘Patent Fuel” will be 
resumed; the paper on “ Davis’ Self-acting Steam Striker,” by 
Mr. D. Davis, will be discussed; the paper on ‘* Overwinding, and 
how to Prevent it,” by Mr. W. Fairley, will be discussed; the 
paper on the “‘Assurance of Miners and Colliers,” by Mr. Christopher 
James, will be discussed. The following papers will be read and 
discussed ;—On ‘‘ King’s Patent for the Prevention of Accidents in 
Pits,” by Mr. John King (communicated through Mr. T, Evans); on 
the “Brenden Hills ‘Spathose Iron Ore and Mines,’” by Mr. 
Morgan Morgan. The council meeting will be held at 11 a,m. 
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NOTICE. 


Constantly reiterated mis-statements with regard to the 
circulation of Tue EnGineer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 

ublic accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a postscript to their 
former certificate, and their authority will undoubted'y be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tuk Enat- 
nEER ts actually more than double that of the low-priced 
engineering journals combined.  O/ the influentia! cha- 
yacter, or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signally fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 
‘their own opinion. 

3, Moorgate-street, London, 

5th March, 1868. 

At the request of the ee of Tne ENGINEER news- 
aper we have examined the books kept in their office, and 
find that the bond fide circulation and sale of the paper 
during the last three years has steadi!y, continuous, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 

100 copies weekly. QuiLTER, BALL, anp Co. 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 

Dated 28th May, 1868. QvuiLtEer, BALL, AND Co. 





FOREICN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—-Messrs. GEROLD and Co., Booksellers. 

ST. PETERSLUKG.—M. B. M. Wotrr, Bookseller, 

MADRID. D. Jose ALcover, Editor and Proprietor of the 
* Gaceta Industrial,” Preciados 49 y 51. 





TO CORRESPONDENTS. 


*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 


*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Uyjice before seven o'clock on the Thursday 
evening of each week. 

W. B.— We will try and assist you. 

8. F. (Pla-uchaf).— What kind of reports do you refer to? 

A SUBSCRIBER FROM THE FIRST.—7he boat will make about six knots. 

A. B, C.— We believe that you can obtain soapstone from Messrs. Bethell. See back 
numbers 

SPINDLE.—You have not complied with our rule about name and address, and 
we cannot notice anonymous communications, 

SUBSCRIBER.— We cannot answer your question here. We shall shortly publish 
an artule on the subject containing the latest information, 

COLLIERY ENGINEER.—Put the lower cock 2ft. \0in. from the bottom, 
cock 6in, or 8in. higher.—“ Bourne's Catechism of the Steam En 

M. E.—Procure “ Binn’s Treatise on Drawing,” and “ Stanley on Drawing In- 
struments.” When you can work out all the problems in the Jirst you will “have 
acquired a competent knowledge of practical geometry. 

INQUIRER.—There ts no angle peculiar to a given length of pendulum. The 
pendulum acts as a regulator because it describes unequal arcs in nearly equal 
times. Thus, whether one is swinging \ deg. or 10 deg., each vibration will be 
made in the same time. 

Letters are in the hands of our publisher Jor the following correspondents ;— 
C. A. B., ** Lucifer Match Machinery ; ? F, P., “ Meriton’s Marin 
Economist, M.C., Y.,. W. 8S. W., E. P. B., “ Grease;” A Constan 
“* Weldiess Tires ;’ A Constant Subscriber, “‘ Moulding Machinery B.W.S.. 
“‘Ice-making Machine; A Constant Subscriber, * Machinery for Crushing Salt ;' 

t. S., £. Gartner. 

H. T. (Newport).—The air ressel is used to secure aconstant instead of an 
intermittent delivery. At each stroke of the pump the air is compressed, and, 
expanding while the crank goes over the dead points, or the piston in Cornish 
engines ** goes in.” it maintains a nearly continuous stream. A small subsidiary 
pump is provided to replice the air absorbed. As regards the thickness of cast 
tron pipes, let H = head of water in feet, p = pressure per squ are inch, 
D = mternal diameter of pipe in inches, t = tuickness of metal, P = 0°43% H, 

= 0°000054, Hd + x, or t = °000125. Pd +x = jin. for pipes less than 
l2in, diameter, tin. for pipes of V2in. to 30in., and gin, from 3Lin. to 50in. 
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BRICKFIELDs. 

(To the Editor of The Engineer.) 
SIR,—It is usual to let brickfields at a surface rental and a royalty per 
thousand, stating a minimum quantity to be made or paid for. The cost of 
Such royalty of course depends upon many circumstances, among which may 
be mentioned cost of fuel and labour, local demand, competition, quality of 
material, &. These can only be determined as to their influence by those 
who have had much experience, and as one of such, if I can be of service to 

your correspondents, shall have pleasure in being so. Eby. LOOMEs. 
2, Falcon-court, Fleet-street, E.C., July 27th, 1858. 


** LUBRICATION,” 
(To the Editor of The Engineer.) 

Sik, —Referring to “‘ Economist” in your paper of the 24th, will you allow 
us to draw attention to the anti-attrition powder, of which we are the sole 
manufacturers ? This powder can be used by mixing it with oil or tallow, and 
is suitable for all kinds of bearings, necks, steps, &c. 

. On board of the Citizen steamboats, in addition to its being used as above, 

t is employed, mixed with tallow, for saturating the packing of the cylinders 
of the engines, and is found not only to work better than tallow alone, or 
tallow and oi), but it wears longer, also saves much wear and tear, in addition 
to the great saving of tallow. 

For the cylinders of blast engines, also the hot air engines, the anti-attrition 
powder is used in a dry state, and it entirely prevents friction, imparting to 
the surfaces a beautiful smooth face. 

THE PATENT PLUMBAGO CRUCIBLE COMPANY. 

July 30th, 1863. 


Letters relating to the adverti ts and de i 
a partment of this paper are 
oe hod ne to the ey MR. GEORGE LEOPOLD RICHB ; ali other 
communications to be addr adi THE ENGINE 
163, Strand, “77 essed to the Editor of THE ENGINEER, 


a a - be had, by order, from any newsagentin town or country, and 
parious railway stations; or it can, if preferred, be supplied direct from 
the office on the Sollowing terms (paid in ‘advance) i— : - “ 
Half-yearly (including double number) 15s. 9d. 
iin sv (including two double numbers) £1 11s. 6d. 
cre taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

4 dvertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
¢ —— in each week. The charge for four lines and under is three shil- 
pe bee line afterwards, eightpence. The line averages eight words; bl ocks 
the ged the same rate for the space they fill. All single advertisements frem 

country must be accompanied by stamps in payment. 
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THE NAVY. 

Tue parliamentary session, now drawing fast to its close, 
has been remarkable for the powerful attack made on 
the policy pursued by the Admiralty in supplying the 
nation with ships of war. The onslaught has been so 
vigorous, so persistent, and so unprejudiced, that it can 
hardly fail to do good. The Lords of the Admiralty 
waver in their faith, and nothing has enabled them to keep 
together and present 2 bold face to their foes but the 
vigour of their virtual commanders, Mr. Reed and 
Admiral Robinson. Eventhiscannot much longeravail. The 
voice of every individual who knows what our ships of war 
are and what they should be, is opposed to the retention of 
the broadside system to the exclusion of every other kind 
of vessel. The press—and notably the Times—has done | 
excellent service in exposing defects in Admiralty adminis- | 
tration which have cost, and will unfortunately cost, the | 
nation millions of money. It is simply impossible that no | 
change will be made, and another session of Parliament 
will infallibly see turret ships being built by the present Chief 
Constructor, or another Chief Constructor in office. In 
reviewing the arguments used by our contemporaries and 
by members of Parliament alike, we find with some 
surprise that the most powerful reason which can lb 
adduced in favour of broadside men-of-war has been passed 
by in silence. No journal but this has referred to it. We 
alone have been content to meet the Admiralty on their | 
own ground, and to calmly consider the force of the only 
argument which tells in favour of broadside ships. The re- | 
ticence of our contemporaries renders it the more necessary 








that however sound the argument may be as far as it goes, | 
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it does not go far enough to render it prudent to ; 
with a fleet of ships very unlike the iron walls on which 
England at present bases her naval supremacy. 

The only good reason which can be urged for confining 
ourselves to iron-plated broadside ships, is simply that | 
monitors cannot be rendered comfortable according to 
English ideas of comfort. It is not too easy to obtain men 
now, and it would be excessively difficult to man such ships 
as the Miantonomoh or the Dictator. Monitors answer | 
the purposes of the Americans far better than they 
can ever answer ours, because America possesses few or no 
colonies. If we built monitors and kept them almost 
altogether at home they would be free from objection, but 
for long cruises, or voyages to distant parts of the world, 
they will never answer. - Healthy they may possibly be, 
but at the best of times they must be dark, limited in 
accommodation, and present features opposed to the 
British sailor’s notion of a sea-faring life. It is on these 
points that our towering broadsides have the advantage, 
and this fact and this alonerendersthem popular with a very 
large number of naval officers. It is a blunder to overlook 
the fact ; it must be dealt with firmly, and not ignored. 
The moment it comes to be calmly handled and examined 
it Joses half its force. There is no good reason why we 
should not have both broadsides and monitors, each in- 
tended to discharge a specific duty. We hold those who insist 
that we should have nothing but a monitor fleet as short- 
sighted as the Admiralty, who insist that we shall have 
nothing but broadsides. 

But in point of fact, our navy will never be perfect 
until it is composed of three distinct types of war 
vessel, First, we must have true monitors to defend 
our coasts and the shores of our colonies. These ships 
would never be called upon to move far from home, nor 
would it be expedient to send them on long cruises. 
Secondly, we must have ships which, being essentially 
monitors in action, must still possess the power of making 
long voyages at high speed, and of berthing large crews 
with some comfort. How this is to be accomplished we 
indicated not long since in an article on “ Convertible 
Monitors;” and, lastly, we need broadside ships of consider- 
able tonnage, to protect our commerce from rovers of the 
Alabama type. ‘These vessels must be excessively fast, and 
carry the heaviest guns made; armour they must not carry. 
Double skins and numerous water-tight compartments will 
give them a certain degree of immunity from the effect of 
shot striking at or below the water-line. 
be thin that shells may not be exploded on them ; tough 
that splinters may not fly. They should sail excellently, 
and carry coal enough to be able to keep the sea for a long 
time. But, above all things, they must be fast—fast to 
chase and fast to ran away. Such vessels would form no 
contemptible foes for the stoutest ironclads we have afloat. 
True, shot would pierce them at long range—if they could 
be hit. But it is also true that they could pierce the sides 
of any of our war ships—except, perhaps, the Hercules— 
and that, too, at long range. ‘There are not wanting naval 
officers of large experience who tell us that they would 
infinitely prefer commanding such ships to any ironclad 
afloat. A fleet of fast unarmoured vessels will be essential to 
the safety of our commercial marine in war. The Ad- 
miraity appear to have only just awakened to the fact. 
We are, however, pleased to find that steps are being 
taken to supply us with a few ships of this most valuable 
type. 

The great error committed by the Admiralty lies in con- 
fining themselves to the construction of but one type of war 
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great power and large dimensions. An overshot wheel, 
40ft. in diameter and some 12ft. or 14ft. wide, if properly 
made, is a beautiful structure, bearing no small testimony to 
the skill of the designer; and the task of constructing 
such a wheel is one involving not a little responsibility. In 
the present day any mechanical engineer can design a good 
steam engine, but it is not every engineer who can get out, 
and superintend the construction and erection of a good 
water-wheel. There is no large demand for water-wheels, 
and there is accordingly a very moderate amount of general 
practical experience in existence with regard tothem. One or 
two firms have attained not a little eminence as a result of 
the skill displayed by them in utilising water power under 
various conditions of difficulty; but it does not follow 
that the manufacture of water-wheels is concentrated in 
such hands. On the contrary, mechanical engineers with 
little or no past experience in such work, are sometimes 
called upon to design water-wheels, and under such con- 
ditions they naturally enough fly to books for information 
on the subject. They will tind able investigations of the 
theory of the action of water-wheels, and plenty of 
instruction as to the best proportions and forms for 
given falls, but all the text books or treatises on 
the subject with which we are acquainted are defi- 
Their authors always assume that 
the work to be done by the wheel will be constant within 


| reasonable limits, and their designs are wrought out in 


But the practical engineer 


consonance with this theory. 
ys present, and, so 


knows that this condition is not alw: 





| far, books fail him in time of need. We propose here to 


supplement books, point out one or two conditions under 
which ordinary rules will not apply, and suggest to such 
of our readers as are interested in the subject the means 
of providing for variable work ; in other words, to state 
the general principles which should guide engineers in 





. - | constructing water-wheels for intermittent work. 
that we should once more refer to this point, and show } wafers ee oe ” " 


The work done by a water-wheel may be intermittent in 
two ways. It may vary from day to day, or from hour to 
hour, as it has to drive more or less machinery, but it is not 
this kind of intermission that we wish to consider. If 
the work done during an hour is constant, the flow of 
water may be regulated each hour, and the wheel 
kept running at its proper speed. But circumstances 
occur under which the power varies, perhaps, three or 
four times while a large wheel makes a single revolu- 
tion, from that required merely to overcome the resis- 
tance of unloaded machinery to that proper to the 


same machinery doing very heavy work. Such a 


| condition is always present when rolling mills are driven 


by water power, and the engineer who applies the same 
principles in designing a water wheel inteuded to drive a 
train of rolls as those which are laid down for the con- 
struction of wheels intended to drive flour or cotton mills 





| will commit a very grave mistake, which will be regretted 





| short, the power required is moderate. 


both by himself and his employers. Of the total power 
required to drive a train of rolls about 43 per cent. is ex- 
pended solely in overcoming friction; and this estimate 
will not appear excessive when we remember that roll necks 
are of large diameter, and usually so hot that special grease 
has to be employed to lubricate them. Tae remaining 57 
per cent. is expended in a way without precise analogy 
in other machines. It would be wrong to assume that 
it represents a steady resistance like the friction of 
the machinery to the impelling power. On the con- 


trary, it is expended in a series of violent efforts, 
so to speak, and the engineer must prepare his 
designs to provide force for these efforts, If we 


assume that a train of rolls runs for half an hour in work- 
ing a given heat, we shall fiad, on examination, that 43 per 
cent. or thereabouts of the power is steadily expended in 
overcoming the friction of the train. The work of rolling, 
on the contrary, will not occupy more than a quarter of an 
hour—the machinery remaining idle much of its time 
while the fagots are being brought from the furnace and 
the bars returned over the rolls by the back hands—During 
this space of time, then, immensely more power is de- 
manded than while the rolls are empty. When the fagot 
first goes in, and while it is still very hot, uncondensed, and 
The momentum of 


lthe machinery carries it through without throwing 
any great demand on the motive power. When 
each bar is nearly finished, however, and is of con- 


Their sides must | 





ship modified to meet different conditions, but essentially 
unchanged. Our naval wants are numerous, and cannot 
possibly be met by such a policy. Inthis respect we differ 
from most other nations, because England represents a very 
small portion of the Queen’s dominions, om every portion 
alike must be cared for. The full importance of this fact 
has not yet been acknowledged; let us hope that before long 
it will be fully recognised. 


WATER-WHEELS FOR INTERMITTENT WORK. 
The steam engine has not yet driven water power from 
the field, and the mechanical engineer is still not unfre- 
quently called upon to design water-wheels, often of very 





siderable length, momentum fails, and the long red 
ribbon must be wound through the grooves by sheer motive 
power. At such time either steam engines or water- 
wheels will be required to develope from four to ten times 
their ordinary power. In steam engines accordingly we see 
the governor balls sink against their spindle ; the throttle- 
valve flies wide open, or the expansion link gives full 
steam ; and, be it observed, that with a properly contrived 
governor no time is lost, extra power is applied at the very 
instant it is wanted. In designing water-wheels to drive 
rolling mills it is of the utmost importance to secure as 
far as possible the same conditions. 

A wheel proportioned for ordinary work is unsuited for 
driving rolls. Its buckets are intended to nearly till when 
running against the average resistance; and if the speed is 
sufficiently reduced the water runs over, the wheel 
having its maximum load, and if the resistance exceeds 
this it stops. Now in rolling iron it is of importance, 
first, that the iron should pass through the rolls at a 
proper velocity, varying in different districts, according as 
the iron is or is not red short. But it is of still more im- 
portance that, under any circumstances, the iron must go 
through the rolls at some speed, if not fast then’ slow. 
If the power is deficient a long bar, not very hot, will 
“stall” the mill, and then a great deal of valuable time 
will be lost in slacking back the screws, which bind so fast 
under the great strain that Sft. spanners and blocks and 
tackle sometimes fail to move them. The only means of 
avoiding a “ stall” is tomake the water-wheel with buckets 
from three to four times the size of those laid down by the 
rules of Fairbairn, Smeaton, and other authorities on 
the subject. When the wheel runs fast these buckets will 
not nearly fill, but as the strain increases and the speed 
diminishes, they will take more and more water, until the 
dead weight of the liquid is sufficient to overcome apy 
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resistance which can be legitimately brought to oppose the 
power of the wheel. A water wheel of this kind will look 
unsightly enough to those accustomed to the dainty pro- 
portions of ordinary wheels, but it will do work which the 
others will not. 

We have stated that it is of importance that the power 
should be brought to bear at the moment it is wanted, in 
order that no time may be lost. Now, in the case of over- 
shot wheels, this condition is not very easy of fulfilment ; 
In order to eifect the required purpose, all the buckets 
should be filled to the brim as speedily as possible. ‘To 
this end the sluice gate should always be regulated by a 
governor, so that at the proper moment a full stream may 
be thrown on the wheel, but this alone will not sutlice. 
The upper buckets will fill ina moment, and the water 
running over from them will find its way into and fill 
those below, half way down the wheel; but the lower fourth 
of the wheel will remain only partially filled till the wheel 
has made one-fourth of a revolution, This fourth it may 
never be able to make from lack of power, though another 
full bucket or two would enable it to proceed. ‘To provide 
for this a curved plate or breast should be fitted to the 
lower fourth of the wheel. In this breast slots about one 
inch wide and the full width of the wheel should be cut. 
By a very simple arrangement water can be led 
from the penstock into a culvert behind this curved head. 
The waterissuing under a head from the slots will then spout 
into and fill the lower buckets, while the upper buckets are 
filled from above, and thus all one side of the wheel may 
be charged with water almost in a moment. While the 
wheel ran at its normal pace the conduit leading from the 
penstock behind the slotted breast would be closed only to 
be opened by the action of the governor. In dealing with 
breast wheels no such expedient is necessary, as the shape 
of the bucket is different aud the lower fourth of the 
wheel takes its full load quickly. Great care must be taken, 
however, in designing these wheels to place the ventilating 
apertures much higher than is the rule, otherwise much 
water will dash up through them and be wasted when the 
motion of the wheel is suddenly arrested by a bar going 
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any practical result. It to a certain, but very limited 
extent, purities the sewage; but since its action is solely 
mechanical, it cannot transfer from the liquid to the solid 
residue any of those fertilising ingredients which would 
render it valuable as a manure. When we consider that, 
upon the highest authority, the proportion of manurial 
constituents in the liquid part of sewage is six times that 
contained in the solid, it is easy to perceive that the mere 
separation of the two—the mere abstraction of the one 
from the other—cannot impart to the solid portion any of 
those valuable ingredients existing in the liquid. We 
cease to wonder therefore that, in those instances where 
filtration alone has been relied upon to purify the sewage 


the capital expended, failure should have ensued. In fact, 
all the experiments connected with purifying sewage 
where a solid residue is to be obtained will produce a 
valuable manure only upon the following conditions :—If 
the sewage be really puritied—that is, if on allowing the 
liquid to flow into a stream it does not pollute it—then 
the solid residue will have a manurial value, since it will be 
in possession of the fertilising ingredients belonging to the 
liquid. If, on the contrary, the discharged liquid is found 
to pollute the stream, the solid manure is worthless, ‘This 
fact has been corroborated by several instances where the 
process of filtration has been resorted to with a hope of 
obtaining a valuable solid manure. ‘The result has been 
that the overtlowing liquid did pollute the stream into 
which it ran, and the manure obtained could scarcely be 
got rid of at any price, much less sold at a profit, so that 
the projects were failures in a double sense. 

The principal distinction between the manure obtained 
by the process of filtration and by that of precipitation 
is, that the former is a natural and the latter an artificial 
product. The aid of reagents is necessary in the latter 
operations in order to retain, or chemically speaking, eis” 
in the solid residue those fuatilising elements obtained from 
the liquid mass, Notwithstanding that numerous 
patents have been taken out, and numerous chemical 
precipitants tried with the object of manufacturing a 








through the rolls. 
We have said sufficient, we think, to show that wheels | 
worked by the impulse of a stream are totally unsuitable 
for intermittent work. Just at the time that most power 
is required the motion of the stream is checked and they 
give out least. ‘They are, to speak colloquially, no good at a 
‘either the turbine nor Poncelet’s wheels, 
hey ave under ordinary conditions, should 
ployed in rolling iron, unless they have 
enormous power to spare. The turbine may be used for 
the purpose when no other motor is available, asin the case 
of excessively high falls, but it must be then employed in 
conjunction with great fly-wheel power. The overshot 
wheel is best of all motors, next to the steam engine, for 
driving rolling or other machinery requiring intermittent 
power. 
Fly-wheels are always used in conjunction with water- 
wheels in rolling iron, and in many parts of Wales they 
are very judiciously appli 
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lied ; as a rule, they are of small 
size, and driven at a tremendous velocity by multiple 
gear, the fly being placed outside the system of gearing 
connecting the rolls with the water-wheel shaft. If the 
fly-wheel possesses weight and “swing” enough to carry 
bars through without permitting the speed of the mill to 
diminish sensibly, it answers its purpose very well, but if 





it does not do this, it will do very nearly as much harm as 
good, because the speed of the mill once down much time is 
wasted in accumulating momentum in the wheel and | 
getting the speed up again. The wheel creates no power, it | 
can but distribute it; and the character of the distribution ! 
must be determined by the engineer. Fly-wheels always | 
fail to carry a long bar through rolls driven by insufficient | 
power, and they are not essential when there is power 
enough. By so constructing the water-wheel that at the | 
proper moment its power may be greatly augmented, the | 
fly-wheel can be nearly dispensed with. 

It is just possible that some of our readers may fail to 
perceive how the principles of construction which we have 
indicated can be applied where the water supply is limited. 
It will suffice to point out that the extra load of water is 
required only when the wheel is running slowly and so 
far using little, and that as roll trains are at work only for 
certain periods, little ditiiculty can exist in storing water 
for the moment of emergency. If the supply is so limited 
that this condition cannot be secured, then water power 
should not be used at all. 


THE PURIFICATION OF SEWAGE, 

THE purification of sewage consists in the removal or 
neutralisation of those elements which render it offensive 
to the senses and injurious to the health of the public, and 
therefore includesits disinfection and deodorisation. There 
are several processes by which the same end may be 
attained and the same object accomplished, although not 
with equal success. They may be briefly described as fil- 
tration, precipitation, excessive dilution, and application 
toland. The first of these may be said to act by me- 
chanical, the second by chemical agency, and the third and 
fourth by a combination of the two. In both of the two 
former instances the real point at issue is to utilise the solid 
residue, which is not—similarly to the results of the two 
latter processes—self-transporting. Regarded solely in this 
light, liquid sewage—the term being understood in a 
general sense—will always possess an immense advantage 
over that in a solid form. Drains and sewers we must 
always have, in order to ensure an efficient drainage, and 
to employ them for other purposes besides carrying off the 
storm waters is simply utilising them to a maximum. 
Once constructed they require little repair, and it isas easy 
to convey their contents toa distance of ten as of five miles, 
No such facility exists in the case of solid manure, the 
transportation of which is a direct function of the distance 
it has to be carried, the labour and cost increasing in a 
most disproportionate ratio. 

Filtration is decidedly the cheapest and readiest method 
of separating the solid from the liquid portion of town 
sewage, but at the same time it is the most worthless for 





saleable solid manure, they have been all unsuccessful. 
Lime, charcoal, salts of iron, salts of alumina, gypsum, 
salts of magnesia, have been experimented upon at ditferent 
times and ditierent places, with respect to the purification 
of sewage and the prod n of 


of an artiticial manure, but 
so far it has been abs ible to persuade farmers 
and agri i 


f ¢ value of the resiflue. 
Some of those gentlemen—we regret we cannot truthiully 
say the majority—do believe in the application of 
town sewage to crops, but none of them have any 
belief in the value of artiticial manures manufactured from 
sewage. Recently some experiments were conducted at 
Tottenham upon the puritication of sewage, by the process 
of Mr. Lenk, involving the use of some particular prepara- 
tion of alum. ‘Tottenham was some time ago particularly 
unfortunate in a commercial point of view in its attempts 
to purify its sewage, aud we trust the present endeavour 
will meet with better success. The alums constitute a 
well known peculiar description of chemical compounds, 
and come under the denomination of double salts. They are 
encountered in great abundance in many substances, and 
it is therefore probable, as is asserted, that the cost of the 
process would uot be excessive. ‘The experiments we allude 
to were conducted in the usual, and in fact the only 
manner possible under similar circumstances. A large tank 
was nearly filled with sewage ; a certain proportion of the 
particular reagent added to the contents; the whole well 
stirred up, and after the lapse of a short period the 
chemical reaction was completed, the precipitated ingre- 
dients subsided to the bottom, and the partially clear 
liquid floated above. So far this proves nothing, and the 
same result can be obtained by any of the chemical agents 
we have already mentioned. Both the sight and the smell 
are fallacious guides—the former especially so, where 
sewage water is concerned. It is well known that water 
slightly impregnated with sewage is sparkling to the sight, 
inoffensive to the smell, and agreeable to the taste, the 
latter attribute possessed by it being due to the very evil 
itself, namely, the presence of saline matter contained in 
it. 4n spite of all these prepossessing qualities it is never- 
theless true that people drinking of such water for a couple 
of months would be fatally predisposed to the attack of 
any violent epidemic that might be raging in the vicinity, 
and ever ready to seize upon fresh victims, 

The true touchstone of all experiments of this nature 
and the infallible test of their results is analysis, If the 
clear liquid is not purified it must not be turned into a 
watercourse ; if the solid residue is not valuable as a 
manure, it cannot be profitably disposed of, Upon the one 
hand the success isa double one, but upon the other the 
failure is also of a twofold character. It has been incon- 
testably proved at Croydon, by repeated accurate and 
searching analyses, that the sewage water which runs into 
the river after irrigating the fields in the neighbourhood 
contains only two grains per gallon of solid matter in excess 
of that held in solution by the river itself. The pollution 
therefore of the river by this water is practically inappre- 
ciable. We wish every success to all attempts at purifying 
sewage by precipitation, or any other means ; but until it 
can be shown that the clear liquid does not contain more 
soluble matter than that remaining in water after the irri- 
gation of fields, the latter must continue the only perfect 
and profitable means of accomplishing the solution of this 
great and difficult problem. 
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THE INSTITUTION OF MECHANICAL ENGINEERS, 

Tue annual expeditions of the society, which stands 
alone as representing one of the two great branches of the 
engineering profession, are amongst the most useful, and 
certainly the most agreeable, institutions connected with 
the professional life of either branch. If it is well for men 
labouring in the same fields of thought to meet frequently 
together to exchange and discuss those ideas which are at 
the same time the offspring of many a hard wrought hour, 
and perhaps the germ of future improvement, it is doubly 
so when they can meet, as it were, for acontinual practical 
discussion of chosen examples of some of the subjects to 


and to afford a solid residue representing a return upon, 
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which their lives are devoted—besides which the feeling that 
they are on a kind of excursion untrammels the rigidity of 
the discussion-room, and the fact of so many men being 
brought together daily in presence of objects familiar to 
some and new to others is perhaps the very best possible 
condition under which exchange of thought can take place 
if we are to regard that exchange in its most valuable 
light, as directly conducive to practical improvement, [py 
one other respect these meetings have an advantage over 
the annual discussions at either Great George-street or Bir. 
mingham. It seems to us that when discussion takes the form 
of argument it is impossible on these expeditions for jt 
to degenerate into controversy on the one hand or“putfery;” 
the feeling then is more decidedly liberal, more tolerant 
of the opinion of others, and less toleraut of any unfortu- 
nate who may feel an inclination to verge upon personal 
trade rivalries, May this Jong continue so, for certainly 
there are no more pleasant reunions of the year than these 
trips with our brethren-in-arms, taken on neutral ground, 
and for mutual improvement. 

That which closes to-day, or, indeed, in a scientific 
point of view closed yesterday, has proved the most suc. 
cessful in point of attendance up to the present time, and 
second only to the exceptional circumstances of last year’s 
excursion in point of interest. The attraction which Leeds 
and its neighbourhood have for the mechanical engineer 
may be judged of by the long list of important works which 
the members of the Institution were invited to visit, and 
the weather, more favourable to exertion than it has been for 
some time back, allowed the fullest advantage to be taken 
of the opportunities offered, 

We publish elsewhere extracts from the five papers read, 
and have only to regret that they cannot be given in full 
whilst their interest is still fresh, but must leave them for 
some months, to be produced ultimately—with their illus. 
trations—in the admirable form in which the proceedings 
of the Institution are always brought out. On the tirst 
paper there was, as might have been expected, little dis- 
cussion ; the score of excellent manipulations through which 
a modern cartridge passes before it is ready for its ultimate 
use and simultaneous destruction, have been arrived at and 
perfected after long labour by men whom great previous 
experience in this especial class of work has placed 
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iso far 
in advance of general mechanical thought—as regards their 
own specialty—that it was enough for us to follow with 
close attention the descr ipti m of the able desigus ¢ xhibited; 
and the results obtained would have disarmed any theremight 
have been present suificiently versed in the subject io un- 
dertake it. A visit in the afternoon to Messrs. Greenwood 
and Batley’s works was a fitting sequel to the description 
given in the morning of one of their principal branches of 
work, and from actual inspection of the machines tended 
to clear up many points which neither description nor 
drawings could quite clearly illustrate. It would be im- 
possible, within the limits of an article intended only to 
touch upon the main features of this year’s meeting, to 
enter upon any detailed description of the machines or 
the works where they are produced. Suttice it to say 
of the latter that they are in every way the first of 
their kind, and that an admirable system of arrangement, 
anda traditional accuracy of work,seem topervade the entire 
establishment. Some of the movements—common to nota 
few of the machines, are of great beauty; such, for instance, 
as the one pin wheel intermittent revolving motion, 
which provides not only for the mathematical accuracy of 
the forward motion, but in its intervals of rest secures the 
table with the most perfect steadiness by means of the 
same pin, which again moves it forward, and without the 
complication of any clutch or pawl arrangement. When in 
winding the paper wads and other operations the instanta- 
neous stopping or starting of a spindle is necessary, this is 
provided for by the employment of a kind of internal fric- 
tion gear, the driving shaft carrying a leather-butfed pulley, 
which, revolving freely within a beil-shaped casting on the 
spindle to be driven, can be pressed against the inner sur- 
face of this bell or clutch, so as instantly to impart or with- 
draw from it—so as instantly to stop motion; the arrange- 
ment is not on the principle of the ordinary friction clutch, 
where conically-shaped surfaces are pressed together, in 
which case the action is more or less gradual. ‘The substi- 
tution of clay for boxwood plugs has led to the employ- 
iment of a beautiful specimen of Minton’s tile press, a 
miniature as regards size, but a development as_ regards 
mechanism; and the necessity for saturating with oil the 
small wood-balancing plug in the front of the bullet has 
brought into use a very perfect specimen of the exhausting 
and pressure chamber, in which the strips of wood are first 
placed in a vacuum of 101b, or 12 lb.,obtained by one pump 
on the gpparatus, and then have the oil forced into their 
pores at a high pressure by another. 

The discussion on the coal-cutting machine was long and 
interesting. From its general tone, and from the facts men- 
tioned, we formed the opinion that the pick machine 
which has now for a long time been in use to a cer- 
tain extent does not fulfil all the conditions that are re- 
quired of it, whilst on the other hand the slotting machine— 
both that example of it driven by air, which was described 
by Mr. Fernie, and Levick’s hydraulic slot, which was not 
described, but which we illustrated some time ago— 
are gradually gaining ground, an impression which was 
somewhat changed during the visit of the members 
yesterday to the West Yorkshire Coal and Iron Companys 
pit at Tingley, where both machines, é.c., the pitch machine 
and the air-driven slot machine, were seen in action. The 
decidedly slow advance made till within the last year or 80 
in this subject is rather unaccountable, if we are not to 
attribute it to supineness on the part of coalowners 10 
general, relieved only by a very few exceptions. We ques- 
tion very much if the hewers of coal, or rather their 
masters, have given the same amount of countenance and 
substantial aid to the efforts of the mechanical inventor, 
when he has come forward to assist them—of course wit 
a view of benefitting himself—that has been accorded by 
that much-maligned class, the farmers. The tone of the 
remarks which we have heard for the last two or three 
days, emanating from “coal sources,” are not at all caled- 








lated to inspire the ardent mechanic, if at the same “me 
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he is a prudent man, with ahigh idea of the encourage- 
ment he will receive from the quarter which will most 
benefit by improvement. As the matter now stands we 
are disposed to think that coal can be undercut with the 
machine at about the same cost as by hand, on an average; 
in hard and thin seams the machine is cheaper, in thick and 
friable coal hand labour is cheaper; but in all cases there 
are clearly two advantages in working with the machine, 
which are already proved. First, a much longer get can be 
had from a given length of wall than with hand labour; 
and, secondly, a smaller percentage of the seam is broken 
into slack. ‘The, coal-cutting machine may therefore be 
said to stand on the threshold of success—that is to say, 
distinct commercial success; it still wants simplification, it 
still wants greater portability, and it wants as much as 
anything else to be saved from its friends, for the number 
of trivial advantages that are either wrongly attributed to 
it, or greatly exaggerated, are enough to disgust many 
practical men with the entire subject. - 

The paper “On the Machinery for Weaving LBrussel- 
Carpet by Power” did not properly carry out its 
title, for it treated too little on such machinery and too 
much on one special modification introduced — by the 
writer; and, doing so, 1t was not sufliciently explicit as to 
the very large proportion of the machinery illustrated, 
whizh have been the subject of repeated steps in invention 
by different men for the last twenty-five years. This is a 
fault to which some writers are very liable, and one which 
it should be the desire of the Institution to correct. My. 
Fernie’s paper “On the Use of the Clip Drum for Travel- 
ling Cranes” was one which, taken in conjunction with 
the visits of the members to Messrs, Fowler’s works, 
created very great interest. We doubt if as yet the rope 
and clip drum have received the best form of application 
to the particular purpose treated of. Where we find that a 
certain speed in the transmitting agent is first largely 
increased and then still more largely diminished before its 
tinalapplication to its intended purpose, we may be tolerably 
sure that mechanical simplification will follow before long. 
This observation does not in any way affect the principle 
of using the rope and clip drum for overhead travellers. 
Where the distanee to which power is to be transmitted is 
great, where the starting and finishing points are fixed, 
and where it is necessary to be able to take off power at 
any part of the line, the clip drum is an admirable agent, 





its only competitor being the high-speed rope, and in the 
constantly varying conditions of every-day practice it 
must be left to the circumstances of each case to decide 
which agent it is best to employ. But the great steam 
plough works themselves, with the active, life-like vigou 


that seems ever to pervade them, would have been one of 
the greatest attractions of Leeds had attention never been 
called to them by a new application of one of their special 
instruments; and the very latest example of Mr. Greig’s con- 
structive talent—a real road locomotive—was in that state 
of completion, or approaching completion, in which it could 
more easily be examined in detail than when altogether 
finished. A chain-geared road engine on springs was 
perhaps one of the first types of experiment in steam 
locomotion, but only a few light locomotives with{springs 
foryroad use have been produced, and as we have of late 
years abandoned speed and taken only to weight and 
force for steam on common roads, springs have hardly 
been thought of, more especially as the tendency has been 
to go more into wheel gearing instead of chains ; and it has 
required the production of a perfect novelty in the driving 
arrangement to make the application of springs possible to 
the heavy wheel geared engines of Messrs, Fowler’s make. 
The highly ingenious plan adopted consists in passing the 
driving axle through a vertical slot in a large cast iron 
boss, the outer circumference of which being turned serves 
to carry the last spur wheel driven off the intermediate 
shaft in its normal position; the driving axle is concentric 
with this boss and the wheel it carries, but the slot in the 
boss allows the axle to rise and fall, whilst the communi- 
cation of power from the spur wheel to the driving wheel 
ismade by a pin also sliding in a slot, thus compensating 
for the movement of the axle. It would be impossible now 
adequately to describe this engine, which has other novel 
features, but we will return to it in a future number. 

The Corliss valve gear will be for ever associated in the 
minds of at least three hundred mechanical engineers 
with one of the pleasantest days they ever spent. The 
gear itself is so well known that we need not allude either 
to its merits in theory, the perfection of workmanship 
required by so delicate an apparatus, or the drawbacks 
which always surround the adoption of a delicately 
theoretic action to be carried out at any cost by any 
means, But we may say that the valve gear ap- 
plied by Messrs. Hick to one pair of the Saltaire 
engines is, as a piece of workmanship, actual perfection, 
and that the diagrams obtained left nothing to 
be desired; but we are not by any means _perpared 
to allow that the Corliss are the only existing, or 
the least complicated governed valves that will attain a 
similar result. The thanks of the mechanical world are 
due, in all earnestness, to such nen as Messrs. Salt, for 
giving an impetus to the wheel of progress by trying such 
experiments as these in such a manner as we hope will put 
them to a crucial test, and the thanks of the Institution of 
Mechanical Engineers are due, and are given to their host 
of Wednesday, for the pleasure of a visit, whose interest 
was alone equalled by the kindness of the reception 
accorded, 

















DOCKS AT ALEXANDRIA. 

Iv continuation of a former article we now give some 
further particulars of the proposed harbour works at Alex- 
andria, which are on an extensive scale :— 

They include, besides minor works and details—(1) A 
br sakwater, 3250t. in length ; (2) A mole or jetty, 1650ft. 
in length and 200ft. wide ; (3) A line of quay 5000ft. in 
length ; (4) A dry dock. The harbour of Alexandria con- 
usts of two ports; but it is the western or south-western 
Pot or Old Port which is the commercial port, that called 
the New Port being frequented only by sailing craft and 





small coasters. The Old Port is shut in by a reef of rocks 
with four passes, but this does not protect it against winds 
from N.W. io W.S.W., from which heavy gales are felt in 
the winter and spring, causing a strong swell in the port, 
so that eleven vessels have been counted on shore at once. 
What with this evil, and the bad shore arrangements—as 


we pointed out before—there are losses, delays, and in- ! 


convenience, which are proposed to be remedied fully by 
the present plan, so, as we have said, to place Alexandria 
to some extent on the footing of Marseilles and Trieste. 

The breakwater is intended to afford protection against 
the gales, but we believe its direction is not yet defined, 
though it is proposed to start it at Eunoste Point. 

The mole is a continuation of the existing railway jetty, 
and the quay will connect the base of the mole with the 
arsenal. It is proposed that the depth of water alongside 
the mole and quay shall be kept at 25ft., which will allow 
the steamers to discharge into the railway trucks alongside. 
The sidings and connections with the Alexandria, Cairo, 
and Suez Railway are to be provided. Instead of the 
present inconvenient, and it may be said disgraceful custom- 
house arrangements, a proper custom-house is to be 
built, also bonded warehouses, &c. There will be several 
other improvements of a reproductive character—as mer- 
chants’ warehouses, stores, Xc. 

At the eastern end of the quay, near the present railway 
station, a dry dock is to be made, capable of taking in the 
largest steamers frequenting the port. 

Mr. J. R. McClean is we understand the engineer-in-chief, 
and Mr. Greenfield has acted as engineer and representative 
of the parties concerned, but there has naturally been a 
fierce fight between the conflicting nationalities, and many 
heart-burnings at the work being given to the original dock- 
makers—the English. In Turkey the country has been 
kept for years without docks, through the grant for intro- 
ducing the “English dock system” being given in the 
usual course to a Frenchman, who blocks the way and can 
do nothing. The carrying of this measure does great credit 








to Colonel Staunton, R.E., her Majesty’s agent and consul- | 


general in Egypt. It may be remembered Colonel 
Staunton, some years ago, was delegated by Messrs. 
Brown, Shipley, and Co., and others to examine the Hon- 








duras route, and was the means of saving the Liverpool | 2 
| Places of Education, and Engineers to whom Articled, or 


firms from jeopardising their money. He is quite able to 
appreciate the practical bearings of such an undertaki1 
and he has done everything necessary to secure the legiti- 
mate claims of this place. His support will most likely 
exercise a favourable influence at Liverpool. 

The terms are that the company shall undertake the con- 
tract for finding the funds and executing the works within 
six years, under a penalty. The Egyptian Government is 
to pay, on delivery over to it of the works, £1,500,000, to 
be payable at the option of the Government in cash or in 
bonds, at 12 per cent. per annum, redeemable in not more 
than ten years. The Government is to have 
reedem in any shorter time. The interest and sinking fund 
are to be secured on the revenue of the docks and works, 
with authority to the company to collect tolls and wharf- 
age dues on its own account until the works are taken 
over by the Government. The rates, as we before stated, 
are to be assimilated as far as possible to Liverpool dock 
rates. 

So far as to the plan and arrangements themselves ; but 
in the present discussion as to Egyptian loans and affairs, 
we may proceed further. It is asserted authoritatively, in 
an article in the Levant Herald, that “not a single para of 
backshish passed during the whole of the negotiations.” 
Certainly corruption does prevail to a great extent in 
Egypt ; but the best opinions as to Turkey and Egypt are 
that all matters of real public interest and value ought to 
receive legislative sanction without bribery. Notwith- 
standing all that has been said, and the sums that figure in 
the accounts of companies, there is strong reason to believe 
that nothing has been paid. In the case of the Ottoman, 
Smyrna, and Aidin Railway, the Ottoman Government 
indignantly demanded an explanation on seeing £40,000 
in the accounts for “Concession,” and to this day a note is 
appended to the capital account declaring that the Govern- 
did not receive anything. 

Next with regard to the security : that appears to be as 
reasonably provided for as can be expected. The Egyptian 
Government is financially embarrassed through political 
extravagances, like some other Governments, nor can an 
early restoration to unindebtedness be expected; but there is 
the security of the dock dues and the collateral security of 
the Government. Further, as to the commercial possi- 
bility of dealing with the Egyptian Government in this 
and other matters, and which has been lately assailed. 
The foreign merchants of Alexandria, who directly 
live by jobbing at the expense of the Government 
and the country, have so perverted the treaties and 
capitulations, that they have undertaken to sue the 
Sovereign of the country in the local English, and other 
foreign courts allowed to foreigners; a merchant actually 
boasts in print that an Englishman, whose bills were 
refused by the Government, demanded through the English 
Consular Court that the Sovereign of the country should 
be declared a bankrupt. This system Lord Stanley has 
determined to abolish, or to leave the merchants to their 
own devices. The late Ambassador Sir H. Bulwer, at a 
public dinner given to him in Alexandria, actually cau- 
tioned the merchants as to the nature of their dealings. 
There is no ground to believe that the Government of 
Egypt is otherwise than corrupt, as are the Governments of 
Greece, Spain, Portugal, Brazil, and all South America, 
but merchants who choose to seek the enticing fruits of 
financial jobbery in such countries must do so at their 
own risk. We cannot make law for Shylock. 

The last case, and a recent one as to Egypt, is that of the 
Oriental Hotels Company. For their hotel in Cairo they 
bought a piece of land near the Ezbekieh from two 
local speculators, who had taken a large plot of the waste 












power to 











| 


from the Government to lay out a new quarter with great | 


improvements. The pa coming on the speculators 
could not go on, and abandoned their grant, leaving the 
hotel in an outside place, not so favourably situated as its 
projectors naturally expected. The company are now 


| 


| 


setting up in the usual style a compensation claim against 
the Viceroy himself, fortified by the fact that he at their 
own request laid the foundation stone, aud wished them 
success, Such claim is expected to be backed by Colonel 
Staunton, and his successor, and may or may not be, and will 
be naturally resisted by the Government. In the mean- 
while for some time we shall hear much about the bad faith 
of the Viceroy and his Government. 

We make these remarks in order that the field for legi- 
timate enterprise abroad, which we so badly want, may not 
be narrowed by the evil impression made on foreign 
Governments against Englishmen by the conduct of 
directors, and that the public confidence here may not be 
perverted from good undertakings by ill founded represen- 
tations, 





THE PUBLIC WORKS DEPARTMENT IN INDIA, 
THE following is the list of successful candidates at the examina- 


tion recently held at the India-office for appointment to the Public 
Works Department in India :— 


Maximum Number of Marks 1000. 





No. of Marks. 
Mathe- 














a same. matics, Civil En-|  Sur- Total. 
gineering. Vveying. 
1 a Mr. J.C. Pottinger .. 400 2645 162 827 
2 D. G, Ottley ee 319 315 153 787 
3 345 310 125 730 
a 270 315 161 746 
5 ¢ 280 263 158 701 
6 | Jf Mr. W. Ly 202 270 162 694 
7 g Mr. W.H, Nightingale 276 295 122 693 
5 A Mr. H. Groves .. «. 230 295 156 6st 
9 iMr.G.H. Bayly. 284 240 | 115 679 
10 )Mr.J. barron .. «. 244 295 134 673 
lt &Mr. J.T. Brown .. 242 810 } 15 667 
12 7 Mr. A. R. Becher .. 288 275 | 100 663 
13 mMr. H. Richard... .. 33 310 115 658 
14. aMr.J. KR. iatherly .. 22 2-0 138 640 
15 oMr.G.L. Turner... 16 290 103 604 
16 pMr.C. T. Burke ee 3 250 190 603 
7 gq Mr. J. D. € ee 05 285 iil 602 
18 . A. Davidson .. 30 270 lui 691 
19 W. C. Hughes .. 27 209 bo 713 
20 E. K r ee 264 309 as G52 
21 u Mr. W. ee 250 269 99 646 
22 v Mr. J. L. Tickell ee 240 3.5 73 633 


under 
whom Served, 

Academy, Woolwich ; 
Shelley, C.E., West- 


a Cheltenham College; Royal Military 
Royal Engineers, Chatham; Mr. C. P. Bb. 





», London—Midland Railway; Mr. C. P. Shelley, 








d Upper Grange, Stroui—Mr, E, Wr 

c Queen’s College, Cork; Mr. P. R. Roddy, C.E., Cork; Mr. 
Conybeare, C.E., Westminster. 

f Queen’s College, Galway; Mr. J. Lynam, C.E., Ballinasloe, 

4 Queen’s College, Galway; Mr. 8. U. Roberts, C.E., Galway. 

hk Mr. J. Fogerty, C.E., Westminster; Mr. J. F. Blair, C.E., 
Glasgow. 

l Trinity College, Dublin; Messrs. Cotton and Flemyng, Dublin; 
Mr. J. Leslie Warrall, C.E., Southern Railway, Ireland. 

j Edinburgh University; Mr. A. J. Adie, C.E., Edinburgh. 

k University College, London; Mr. H, H. Fulton, C.E., West- 
minster. 

1 New College, Bristol; Mr. J. W. Wilson, C.E., London, 

m Queen’s College, Cork; Mr. J. McLansborough, C.E., 
ford, Yorkshire. 

n College of Boulogne-sur-Mer, Messrs. Ordish and Le Feuvre, 





Brad- 


| C.E., Westminster, and C. P. B. Shelley, C.E., Westminster. 


o Gymnasium, Old Aberdeen; Scottish North-Eastern Railway. 

p Queen's College, Cork; Sir J. Benson, C.E., Cork. 

q Dollar Institution, New Brunswick; Mr. T. O. Donaldson, 
M.E., Newcastle. 

7 Ecole Centrale et Speciale de la Suisse, Lausanne; Mr. R. P. 
Brereton, C.E., Westminster. 

s King’s College, London; Mr. J. Hughes, C.E., Westminster. 

t Archbishop Holgate’s School, York; Mr. M. Samuelson, M.E., 
Hull. 

u Queen’s College, Galway; Mr. 8. U. Roberts, C.E., Galway. 

v Cheltenham College; Sir C, Fox and Sons, C.E., London, 


OPENING OF THE THAMES EMBANKMENT 
FOOTWAY, AND INSPECTION OF THE ABBEY 
MILLS PUMPING STATION, 


In February, 1864, the works in connection with the Thames 





| Embankment upon the north side of the river were commenced, 


and the footway or “*trottoir,” from Westminster to the Temple, 
was inaugurated yesterday by themembers of the Metropolitan Board 
of Works anda numerous company. The martial sounds of artillery 
communicated the intelligence to the public that the barriers were 

and with the departure of the steamers chartered to 
vey the visitors to ‘bbey Mills, came the rush of the people 
upon our newly opened magniticent quays. ‘The details of the 
puwping station at Abbey Mills have already been presented to 
our readers, and we have therefore only to record that the engines 
and the entire machinery worked with all the smoothness that 
might be expected would characterise the work of the firm 
of Messrs. Rothwell and Co, The hospitality offered to the 
visitors by the Board was well rewarded the presence 
of a large number of the gentler sex, The Board may have had in 
view the prospect of demonstrating to their visitors that as they 
could combine the constructive, the powerful mechanical agency, 
with the architectural and almost delicate exterior, so they could 
unite the men of talent, enterprise, and capital with the presence 
of those who are supposed to adorn similar displays of the triumph 
of mind over matter. The southern embankment has already been 
opened, and the inauguration of the northern side will now permit 
of a continuous walk from Lambeth to the Temple. 
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Tue Belgian coal trade is now in the middle of its dead season, 
and the only deliveries which are being made are a few by railway, 
The extraction has been brought down to its lowest possible point, 
and the men are only partially employed except where they are 
engaged in repairs. Some fair orders for iron of every kind have 
arrived at the Belgian works, which are, upon the whole, pretty 
well employed. The pig iron market is not so good as the market 
for iron. The Belgian Syndicate of Works has obtained a con- 
tract for 8000 tons of rails from M. Bouquie, a contractor for 
public works at St. Petersburg; the terms are stated to be tole- 
rably favourable. Contracts tor pig have been concluded in the 
Moselle group at £2 Ss, to £2 9s, Sd. per tov in warehouse at the 
works, The proprietors of rolling works have been obliged to 
purchase pig in the Moselle in consequence of the number of 
furnaces out of blast in the Nord. Coxe-made iron is quoted in 
the Haute-Marne at £7 4s. to £7 8s. per ton, and charcoal-made 
iron at £8 12s. to £8 16s, per ton. A fair number of orders have 
come to hand of late in the Haute-Marne. 
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THE ENGINEER. 











THE THERMODYNAMICS OF GUNPOWDER. 


WE are indebted for the accompanying precis of this interest- 


ing subject to a work recently published by a continental 
engineer-olicer of standing, M. Wauwermans,* which contains 
much valuable matter bearing upon this and other cognate 
questions. 

The investigations here given refer to cannon powder only, 
but a very slight knowledge of chemistry will enable the reader 
to apply them to pyroxyte, nitro-glycerine, and other new com- 
pounds, to the substitution of which for gunpowder Captain 
Wauwermans inclines to look for a revival of the prestige of 
mining in military operations. His remarks, which are sug- 
gestive rather than conclusive, appear to us to merit careful con- 
sideration. 

Before proceeding further it may tend to a clearer conception 
of the subject if we here remind our readers of two fundamental 





laws of thermodynamics—(lst) That avolumeof heatrepresented | 


by one calorie (i.e., the quantity of heat required to raise a kilo- 
gramme of water 1 deg. in temperature) will produce a dynamic 
effect equal to 425 kilogrammetres ; and (2nd) inversely, a me- 
chanical force of 425 kilogrammetres will produce a volume of 
heat sutlicient to raise a kilogramme of water 1 deg. in tempera- 
ture. 

Now, according to Regnault (cours de chimie) cannon powder 
of a density equal to 0°836 may be represented by the formula : 

KO, Az, 0° +5+3C=KS+ Az + 300°. 


Of these two products of combustion—KS and 3 CO? — it is | 


only necessary to take account of the Jast.t According to the 
experiments of Favre and Silberman, 1 kilogramme of carbon in 
the course of transf 
calorics ; therefore 0° 





safor 
isk 


314k 





into CO? will produce a volume of heat equivalent to 
0°13311 x 8086, or 1076°57 calories. 

The volume of heat produced by the combustion of 1 kilog. of 
powder is therefore equal to 1076°57 calories. Substituting for 
one caloric the dynamic equivalent 425 kilogrammetres the dy- 
namie value of 1kilog. of powder T = 425 x 1076°57 = 457542 kilogs, 
and the dynamic value of any given charge of powder will be 
represented by TC. This quantity we propose to compare with 
the useful work performed by given charges of powder under 
different circumstances. The latter quantity we will distinguish 
as UC 


i, 

In experiments with guns there is, as General Poncelet has 
observed, a double effect t 
bullet and the recoil of the piece. 
the weights of the bullet and gun, and by rv and ¢’ their respective 
velocities. ‘ We know,” he says, “ that the total force expended 
on the bullet and on the gun equals in each case one half the 
total force developed, consequently (neglecting other data as of 


Distinguishing by P and P, 


secondary importance) this last total may be deduced from the 
| 


observed velocities v, v’. 


> 
The force of the bullet being represented by } PY, and that of 
g 


P ° . 
the gun by } = v?, then the total force developed will be expressed 
g 


by 
P 
pee gee 
‘ le 38 
He also remarks that according to D'Alembert. 

Pe= PY. 
He then applies this method of calculation to the determination 
of the useful work of the powder in a smovth-bore cannon of 
twenty four. 

We know that with this particular gun a charge, C, of 4 kilog. 
of powder will give an initial velocity v = 518 metres. The 
weight of the ball P = 12 kilog., and that of the gun P = 2824 
kilog. Taking g is sas we have 

4 — 27 =164,112 kilom. 
( 


We kaoow also that 
oo) 


1 ‘s 
v= = 2°20 metres; 
z824 
thus 
1 Py p97 ki] 
2- =09; Kilom. 
4 


The latter quantity may of course be neglected from the small 
proportion it bears to the former. Thus we have as the ex- 
pressicn of the force utilised :— 

U C=164,112 kilom., 
supposing the gun to be without recoil and abutted against some 
immovable support. 

This hypothesis has the advantage of presenting some analogy 
to the phenomena observable in mines. 

We know that C = 4 kilog, consequently, 

U = 41023 kilom. 

The proportion of the force utilised in this gun, to the force de- 

veloped by the powder is therefore 


po 0°090, or nearly one-tenth. 


ution into carbonic acid produces 8US6 | 
. of charcoal—the proportion of | 
charcoal in 1 kilog. of powder—in the course of transformation | 


» be considered—the projection of the | 





It is admitted generally that in such a case the charge may be 
ascertained by the formula 


1 
C= uh (0°793 kilog.) = 9305 kilog. 


C may therefore be taken = 98 kilog. 

The volume of the crater will be 

=< : 
V= 6 h§ =117'333 cubic metres. 

The density of the earth }=1859. It it be assumed in ac- 
cordance with the experiments carried out by Mesgrigny, at 
Tournay, that the height A of the column of earth projected from 
the crater is equal to the L L R, then 7? m wy be taken as — 2h, 
and consequently the force utilised will appear 

: v : 
UC=h “rv2=VSh 
( 


U=9376 kilom. 


$72,465 kilom. 


| . 0°021, or about one-fiftieth. 

This result appears very small, and it seems probable that the 
height of the column of earth has been underestimated by 
Mesgrigny. 

The report of the military commissioners at Bapaume, under 
like circumstances, shows the height of the column of earth p 
jected from the crater H = 30 metres. Then vc? = 2g H, as in 
the preceding example, and 





U C=6,543,661 kilom. 
| U=70,324 kilom. 
U . ; 
ip 154, or about one-seventh, 


This is evidently an exaggeration. It is difficult to believe that 
the height H has been correctly stated. Moreover, it was esti- 
m ited approximately without the assistance of instruments. 

These examples however tend to prove that only one-seventh 
or one-eighth of the total force developed by the powder can be 
accounted for, a result in itself sufficient to throw doubt on the 
value to be attached to these calculations. 

Various corrections have been suggested for the above formula. 
In the first place, Euler has remarked that when a bullet moves 
with a given velocity rv, the volume of gas evolved by the powder 
follows this movement. 


placement of the gaseous volume. 
Supposing the density of the latter to remain constant 
throughout the length of the piece, the velocity of its centre of 


. . v > 
gravity will be —, and the force thus expended 
» 

en Oe Oe 
'e=§ = =. 
g 4 

+ v 

8y 


Applying this correction to the examples given above we have — 


q } . Ps 
Smooth-bore cannon of 24. 


U = 41,928 kilom. 
U’ =3419 kilom, 
U+U a 

r 0°097. 


Cromer mortar of 0°27 m 
U =19,216 kilom. 
U’=50 kilom. 

t +U =0°040. 


“ Canon-r wy , 


, of 24. 


U =60,410 kilom. 
U =1162 kilom. 
U+U_y 135. 
ry 


Again, in order to determine the influence of the tenacity of 


| the earth the following experiment was made at the military 


| powder, and having a LL R of 10/t. was sprung. 





The same formula has been applied to the Gomer mortar of 
0°27 m., by General Picot. This mortar with a charge C = 0°510 
kilog., throws ashell whose weight P = 49 kilog., a distance of 
400 metres. Determining the velocity correspo 1/10 the 


height 400m. = 200 m. =/ by the formula v = 1/ 27h, we have 


Uc=4 2 2=Ph=9800 kilom., 
g 


and consequently, 
U=19°216 kilom. 


: =0°040, or about one-twenty-fifth. 


7 
The same formula may be applied to the canon-raye of twenty- 
four. From the observations made by M. Leboulengé it would 
appear that with a charge C = 3°26 kilog., and a projectile 
whose weight P = 29°57 kilog., the velocity of the latterata dis- 
tance of 25 metres from the gun = 502 metres. Adopting this 
as the value of v, we have 
UC=} : 2 = 136,527 kilom. 
4 
U=63,410 kilom. 
7 = 0'182, or about one-eighth. 


General Picot has applied the same formula to the determina- 
tion of the useful work of the powder in an ordinary mine, in or- 
dinary soil, having a L LR = 4 metres. 





* “ Etudes sur la Science de Mineur,” par M. Wauwermans, Chevalier of the 
Order of Leopold. Paris: Tanera, 

+ The amount of heat developed in the production of KS (sulp, of potass) is 
unknown, 





school at Verdun. An ordinary mine, charged with 102 1b. of 
After the ex- 
plosion a box containing 51 1b.—one half the former charge—was 
put in the same place, the crater being carefully filled up with 
the materials thrown out by the former explosion. The second 
charge was fired, and it was found that a crater was formed pre- 
cisely similar to the first. Hence it was decided that the tenacity 
of the earth produced a resistance equal to its weight, the force 
required to overcome the tenacity of the former and to project 
it from the crater being double that shown to be requisite 
for projectile purposes only. 

In the mine having a L L Rof 4 
must take, 


metres, above referred to, we 
U+U'=2U0=18,752; 
therefore 

Tr U’ 

wy > ’ > 

-— =0°042, or about one-twenty-fifth. 

T 
Without entering into a discussion in respect to other cor- 

rections which have been proposed, but which are not of equal im- 
portance, it may be stated that, according to this theory, in the 
most perfect pieces of ordnance—such as the new rifled cannon, 
where the escape of gas at the vent has been reduced to the 
minimum—we cannot count upon more than one-eighth of the 
total force developed by the powder—while in mines the pro- 
portion is reduced to one-twenty-fifth the amount of force 
utilised in the most imperfect kinds of guns. 


II. 


It would however appear that far more satisfactory results 
may be obtained by attending to the following considerations :— 

In a gun, of which the calibre or diameter of the bore is d, let 
the charge occupy a cylindrical volume the length of which is /. 
The gases evolved by the explosion of the charge will press 
equally in every direction upon the bullet and on the bore of the 
gun. They communicate to the bullet a certain amount of force 
which we have represented by U, and which is proportionate to 


rd? ees 
sectional area —_ ; at the same time they press in like manner 
da 
— + wld, and pro- 


4 
duce a molecular action which is transformed into heat. Know- 
ing the amount U, we can calculate the useful work expended 
in the chamber of the gun by the formule 

a ld 


v"=——_,_U. 


(=) 


Let us now apply these results to the pieces of ordnance above 
referred to. The calibre of the cannon of 24 is d=0°153 
metres. The charge of 4kilog., supposing the weight of the 
powder to be 0°836 kilog. would occupy a space 0°004785 metres. 


= 7 018392. The 


on the surface of the bore represented by 


JuLYy 31, 1868, 





Consequently we have to take into ! 
} account the “useful work” employed in producing this dis- 


length of the charge / = 0°260 metres. The cylindrical surfag 
enveloping it md / = 0.125060 metres. Accordingly, 
__ 0151844 U 
™ 0018392 ~ 
Adding on account of the force expended in gaseous expansion 
3419 kilom. 
Total = 341,900 kilom. ; 

whence we learn that 

U"+U' 

i ig 

Bearing in mind that there is always a considerable escape of 
gas, adifference of one-fourth between the total force developed and 
the force utilised does notseem excessive. In these calculations we 
have assumed that the force developed has been expended withip 
a certain fixed area. In reality this is not the case: the powde 
ignites gradually as the bullet pursues its course along the bore. 
and the heat so produced is distributed throughout the surface of 
the bore, although the breech is subject to the influence longe, 
than are the other portions. In moving, the gases dilate and ex 
pand, and consequently become lowered in their temperature, 
which explains the fact of gun heating more at the breech thay 
at any other part. 

Now a charge of 4 kilog. in a cannon of 2¢ produces 
volume of heat equivalent to 41076 = 4304 calorics, from 
which, ifwededuct one-fourth for escape of gas through the vent, 
&c., there remain 3228 calorics. From this we murt again deduct 
the force expended in the movements of the bullet and the gy 


(U + U’) C=177788 kilom., equivalent to 


r 8°25 U = 8°25 x 41,028 = 338,481 kilom, 


= 0°745, or three-fourths nearly. 











177788 _ 


425 


= 413, which 
leaves a remainder of 2810 calories 
This amount of heat is expended solely in heating the piece, 
Now, the specific caloric, that is to say the quantity of heat r 
quired to raise a kilog. of iron 1 deg. in temperature, = 0.1138 
calorics. To heat a gun whose weight P = 2824 kilog., 1 deg, in 
temperature, will therefore require Px 0°1138 = 3 calories 
The mean heat communicated tu the piece will then be 
2810 
t= 
8213 
a quantity which will, of course, be greatly reduced by radiati 
Applying the same method of calculation to the canon-ra; 
24, we shall have the charge of 2°26 kilog., occupying 


2°26 
2 = 





29 
ve 


= 8 deg. 7, 


length = 0147 metres (it is unmecessar to take 


400 
into account the elongated form of the cartridges now in use) and 
; - ‘ 07107443 
surface 0°070659, then U'= lisa 


the surrounding cylindrical 2 
- 0018592 





U = 584 U = 5°84 x 69,410 = 352,794 kilom. 
adamge WW «5 tt = 1,162 kilom 
and 353,956 kilom 
U'+U 
=0 774. 


So small a difference between the rifle and smooth-bore guns 
appears at first sight somewhat startling, but it must be re. 
membered that the initial velocity in each case was measured at 
25 metres from the piece only. A little consideration will sho 
that in the case of the rifle gun this amount should be increase¢ 

We will now apply these principles to the estimation 
“useful work” in an ordinary mine having a LLI 
metres, 

The amount of useful work 
seen, represents the for 





w 







ft 
rv 


0 
, 
. ol 4 


U+U ‘ as we h 
e of the powder within the cone B ¢ 











But in reality an equival force is 


of 
throughout the whole sphere of explosion. Within 


amount 


expend 


the ¢ 





nt 





| segment B A D bears to that of the sphere. 





The section of the bullet and its base = — 


4 


BC D it produces both dislocation and projection ; | 
limits of the cone the effects are confined to the di 
rending of the soil. The amount of force shown above should 
therefore be increased in the proportion which the surface of the 
The surface of th 
sphere = 4 7 AC’ = 4 7 R’; that of the segment 27 AC xAF= 
73—1 
v2 ; 

The total useful work will then appear as 


U ~{ $8 


V2—1 

A loss of force so considerable as here shown ought not to 
surprise us if we bear in mind that a notable proportion of the 
charge escapes in the form of gas through the crater, and is thus 
lost for all useful ends. 

Representing the total charge of the mine as above by ©, and 
the portion of the charge which produces the useful eflect by C, 
experience leads us to believe that the proportion between them 
may be taken as 


without the 


ation or 





si 








»2 
. 


OD = 
a 


Ry 
8 


Jew - U)=6'8(U+U)=6°8 x 18,752=117,514km. 
™ 


= 0257, or about one-fourth. 


ail 


c= Vat41= f2= 1414. 

We ought therefore to increase U" in the proportion of 1 114, 
to allow for this loss. Then 

. . = 0°257 x 1'414=0°363, 

The practice at Bapaume gives reason to believe that 

carefully conducted experiments, aided by the use olf good 

instruments, will confirm these results, and even (by §!V- 

ing a more correct estimate of the height of the column 

projected from the crater) may establish a higher value 


or one-third nearly. 


for Keeping in mind however the large proportion of 


=’ 
the gaseous products of the explosion which escape through the 
rents in the surrounding earth, and the loss of force in the heat 
imparted to the surrounding soil and to the materials projected 
from the crater, a deficiency of two-thirds in the force utilise 
may easily be accounted for. ' 

Recapitulating briefly what has been said above, we find 
General Picot has adopted 

Uc=VdH he 

as the expression of the “useful work” of an ordinary siDg*" 
lined crater, 


that 
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Now, we have seen that the quantity U should be represented 


bpyU+U=A J. 

“Taking into account the escape of gas from the surcharge, and 
allowing for the heat communicated throughout the whole sphere 
of explosion, the useful effect will really appear as 

b”=B (U + U) 
consequently we have 
U"'C=ABU=ABVSBH. 

The practical application of these data appears to confirm most 
satisfactorily the theoretical principles which we have enunciated 
above, and leaves no doubt that in the thermodynamic theory— 
or rather in that portion of it usually know as Joule’s law—we 
shall find materials for a full and satisfactory elucidation of the 
phenomena attendant on thege explosions. 

We have only space for two or three brief examples, with which 
we will conclude : 

(1) In an ordinary mine, in average soil with a LLR=40 
metres we may take 

A=2 

B=68 x 1'414=9°615 

V =117'33 

3=1859. 
Assuming that the total force of the powder is utilised, that 
is to say, that 


we have for the height of the column of earth projected from 
the crater 

TC 
2x 9615 V 6 

(2) Other things being equal, the useful effects of two charges 

of powder C, and C, of different qualities, producing equal sized 
craters, but projecting columns of earth of different heights H, 
and H., will Le to each other as 

oC, wt, 

Uc, H, 


According to the report upon certain experiments made at 


H= = 10°15 metres, 





Bapaume, two charges of powder, consisting respectively of 93 | 


kilog. of gunpowder, and 47 kilog. of pyrexyle produced equal 
craters, but while the height of the mass projected from the crater 
in the first instance equalled 30 metres, in the latter it was less. 

The height in the latter instance not being given we may essay 
to determine it by calculation, by assuming that the useful work 
performed in each case U," and U," to be proportional to the 
total force developed by the explosion of the powder, which latter 
is itself proportional tothe total amount of heat y produced by 
the combustion of a kilog. of each kind of powder. Now accord- 
ing to these experiments. 


thus 
H, 27, 
Hy 2 
Now it has been ascertained that the combustion of a kilog. of 
ordinary cannon powder developes an amount of heat, y, which 
is equal to 1076 calorics. A kilog. of pyroxyle in like manner 





produ ‘eS ah amount 2 = 1622 calories, consequently, 

Hq; .. . 

7,= 1°3. 
Taking | _ v¥) metres, H, = 23 metres, or, if we takeas above, 
H, = 10°15 metres, H, = 7°80 metres. H. M. C. 


THE SOUTH LANCASHIRE AND CHESHIRE 
STEAM COALS. 

For some time past the South Lancashire and Cheshire Coal 
Association have been unceasing in their efforts to demonstrate 
the fact that the coal of the district is quite entitled to be regarded 
asa valuable steam coal, and in recognition of the success which 
has attended their labours, an entertainment was given by the 
Association for the Prevention of Steam-Boiler Explosions, to which 
the whole of the ** Admiralty Coal List Subscribers” were invited. 
The Wigan Coal and Iron Company’s Works, Kirkless Hall, was 
selected as the place for the guests to assemble, as it was desired 
that they should have an opportunity of inspecting the boilers in 
the trial shed, where for a considerable time a series of experiments 
has been carried on for the purpose of testing the evaporative 
power of the coal, the best forms of boiler construction, and the 





juerits of various plans for the consumption of smoke. The simple | 


means which were adopted to obtain that great result—the com- 
plete combustion of coal—seemed to have the desired effect, and 
considerable satisfaction was expressed by the gentlemen who 
witnessed the experiments. At the luncheon which followed the 
conclusion of the experiments Mr. W. Fairbairn presided, and 
about fifty gentlemen were present. ‘ 

An elaborate report upon the trials, which accords in substance 
agg that already published in the Mining Journal, was read by 
Mr. L. E. Fletcher. He explained that, in testing the comparative 
merits of the various boilers, round coal was adopted, as being 
more equable and reliable in its results, and also as affording a 
standard of comparison with the Admiralty trials, in which round 
coal had been used throughout. After the earlier questions had 
however, been settled they turned their attention to burning 

slack,” when they found that they were able to prevent the 
production of smoke in the burning slack coal as well as round, but 
that it was more difficult of management as regards speed of 
evaporation. With slack coal the ‘coking ” system proved rather 
slow in its action, and “‘side firing,” though somewhat faster, is 
yet slower than the “spreading ;” so that although an economical 
ae can be obtained, and smoke prevented, yet the same amount 
Noone cannot be raised in the same time as with spreading firing. 
They have found a loss of as much as thirty indicated horse-power 
in one boiler per hour in the speed of coking. firing as compared 
with spreading with slack. From this it appears that when slack 
coal is burned, and fired by hand, either speed must be sacrificed 
rod smoke made, This may be met by ample boiler power, but will 
: . - prove a difficulty in those cases where cane are fully 
a In these cases the self-feeding fire-grate, previously re- 

; ed to, as well as the steam-jet system, promise to be of service. 

t will be seen that in this series of trials they have taken into 
consideration the best mode of firing, whether with round coalorslack 
= thick fires or thin, with long bars or short, the best point for 
- otuiosion of the air, as well as the comparative advantages of 
pc and hand firing, also the result of forcibly injecting air 
rages gst the gases by the steam-jets. They have also endeavoured 
nae - the comparative evaborative efficiency of the conical 
. - ube boiler and the plain two-flued, as well as the merits 
eB a oe furnace tubes, with the value of introducing 
= “ u cha the two-flued boiler. Mr. Fletcher could scarcely 
= ried is, however, as an exhaustive series of investigations, 
roche - are other trials which it would have been satisfactory to 
th e. There is the Juckes’ furnace, applied to boilers ex- 
prmse which has its strong advocates; also there are several 
aaa y, patented boilers, with deflecting flue-tubes, which are 
me ee highly economical results; also there is the 
oe ~~ lar oiler, as adapted for mill purposes. All of these 
pe ° — be of interest to submit to a careful comparative 
eed sal . . —— to this there is the gas system, which is an en- 
on ~ doe _~ plan of coking firing. Much is yet left for other 
e pe rs, but it is hoped that these trials will prove of service 
see — Though these trials may not be exhaustive, they 
Widows ¢ at smoke may be prevented, whether firing by hand 
out any special appliance,"or whether feeding mechanically, or 





assisting the combustion of the gases by driving in currents of air 
by jets of steam; and he thought these trials fairly establish the 
conclusion that the smoke nuisance admits in all cases of con- 
siderable abatement, and in most of total removal. 

With regard to the form of boilers, it has been found that those 
of the plain two-flued construction, aided by a water-heater, are 
able to develope a very high result. They have succeeded in 
evaporating as much as 104 lb. of water at 100 deg. by 1b. of coal, on 
a fire-grate 4ft. in length, and 10} Ib. on a fire-grate 6ft. in length. 


In both cases this has been done without smoke, and while evapo- | 


rating as much as 100 cubic feet of water from the boiler in the 
course of the hour with the 6ft. fire-grate, and 80 cubic feet with 
the 4ft. grate, which is sufficient to develope, with a good engine, 
at least 200 indicated horse-power per hour in the first case, and 
about 170 indicated horse-power per hour in the second. 
cluded by calling attention to the great influence of careful 
stoking simply on smoke prevention. These trials have proved 
how very much depends upon the proper use of the shovel. George 
Weekes, the stoker, who has fired the boilers throughout this 
series of experiments, as well as the previous one with the 
Admiralty boiler, takes an interest in his work, and considers 
stoking us his profession. In this way Mr. Fletcher thinks it 
should be viewed. Firing is an art, and should be treated as such, 
and not as a slap-dash random process, which any untaught 
labourer can accomplish. To a great extent our smoke producers 
are the stokers. Educate the stokers in their art and smoke will 
be prevented. Stokers should be instructed, in the first instance, 
how to fire without producing smoke, and be stimulated to 
constant care by a fine on failure and a premium on success. If 
steam users Were united in the movement the thing would soon 
be done. Astoker would then require a diploma of competence as 
a ‘‘smoke preventer ” before obtaining a post, and his livelihood 
would depend upon his skill. The question, after all, is not one 
entirely of science. 

In thanking Mr. Fletcher for the able report he had presented, 
the chairman observed that what had been done to show the best 
method of consuming smoke was only an application of the system 
which prevailed eighty years ago in Cornwall. When Watt in- 
troduced his condensing engine into Cornwall he sent Murdoch, 
his operative engineer, to superintend it, and the system of firing 
which that engineer devised was exactly what they had seen that 
morning. The coal was heaped at the front of the fire, pushed 
gradually towards the bridge, and it produced no visible smoke. 
In the mining districts of Cornwall they might see the exterior of 
the chimnies whitewashed up to the top, and presenting no ap- 
pearance of soot. He could not see why the same system should 
not be applied in Manchester and Wigan. He believed that they 
could succeed in abolishing the smoke nuisance if their stokers were 
as well educated and skilful as their engineers. If the stokers had 
a proper knowledge of firing the evil would be removed, and 
instead of the black pall that now hung over our large towns we 
should have a clear atmosphere. Smoke might not be injurious to 
health, but it was a very great nuisance; and if it could be 
abolished by the proper consumption of the coal supplied to 
furnaces, not only would a great saving be effected, but domestic 
and social comfort would be greatly improved. If the manu- 
facturers and other consumers of coal did not abolish the nuisance, 
he would advocate a stringent parliamentary enactment to compel 
them to do so. The experiments at the trial shed had shown that 
coal could be consumed without any visible appearance of smoke; 
and if coal consumers would not adopt the principle, Government 
ought to compel them to do so. He believed that if smoke is once 
produced it could not be consumed; but it could be prevented, and 
with a consequent great saving of fuel. He did not know whether 
there was an Act in operation or no to compe] manufacturers to 
consume their smoke, but he hoped that attention would be 
drawn to the subject. 





He con- , 


| 


Referring to the value of the coal in the district, Mr. W. | 


Pilkington, of St. Helen’s, remarked that the result of the trials 
had been most satisfactory. The coal had been found to be 


superior to any other in economy and speed of evaporation, and a | 


most favourable judgment had been pronounced upon it by gentle- 
men who were sent down to report for the Admiralty. Prevention 


of smoke and economy of fuel were considered by Mr. Hugh | 


Mason as one and the same thing; and he looked upon it as being 
proved that manufacturers could save their fuel and their pockets, 
and, at the same time, by a little care, contribute in a very large 
degree to the health and comfort of the general community. 
Manufacturers had, as a rule, utterly neglected the men who were 
employed in what was termed in former times the ‘‘fire-hole,” and 
he hoped the proper attention would be now paid_to those men, 
upon whose care and skill so much depended. Mr. Lancaster 
urged the great importance of proper attention to the furnace in 
order to ensure perfect combustion of fuel.—Mining Journal, 


SELLER AND CO.’S STARTING VALVE. 

Ovr engraving below shows a very nice arrangement of 
starting valve introduced by Messrs. Sellers and Co., of Phila- 
delphia, the object being to relieve the pressure on the valve 
and render its manipulation more easy. The ar:angement adopted 
for this purpose wil! at once be recognised from the accompanying 
vertical section. The spindle has un it, in fact, two valves, the 
lower of which is the main valve and hollow; the upper is 
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employed only to close two small apertures into the hollow of the 
main valve, and through it into the pipe below. The upper valve 
is fast on the spindle, but the spindle plays through the lower 
valve for about one-fourth of an inch before the nut comes up to and 
begins to raise it. There is thus time for a partial equalisation of 
pressure above and below the valve before it is actually lifted from 
its seat. The advantage in some cases where high pressures are 
employed is sufficiently obvious to need no comment, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patenis. 


Grants and Dates of Provisional Protection for Six Monthe. 

1713. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in obtaining and applying motive power.”—A communication from 
Jean Marie Chevalier, Boulevart St. Martin, Paris.—25th May, 1868. 

1801. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 
“ Improvements in apparatus for preventing incrustation in steam boilers.” 
—A communication from Robert Breckenridge Baker and Charles James 
Adolphus Dick, Paris.—2nd June, 1868. 

1840. MEINRAD THEILER, Barnsbury-road, Islington, London, ‘‘ New or im- 
proved machines or apparatus for punching or preparing strips of paper or 
other suitable material for the automatical transmission of telegraphic mes- 
sages, and for other purposes, and improvements in apparatus for regulating 
the speed of telegraphic instruments, parts of which invention, as indicated 
above, are also applicable for other purposes.” —5th June, 1858. 

1S7i. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improve- 
ments in machinery for forging or shaping metals.”"—A communication from 
Julien Laurent, Boulevart St. Martin, Paris.—6th June, 1868 

1952. JoHN ILENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the construction of zincing baths.”—A communication from Frederick 
Kraft and Frederick Chase, Philadelphia, Pennsylvania, U.S.—15th June, 


1868. 

1979. THOMAS COMINGS HIDE, Fenchurch-street, London, “ Improvements in 
dressing flax, and in drawing, roving, and spinning flax and tow, and in 
apparatus to be used|for these purposes.”—A communication from John 
McDermotts, Rotterdam.—18th June, 1868. 

2001. JOHN BONNALL, Grantham, Lincolnshire, “ Improvements in threshing 
machines, and in other machinery to be used therewith.”—20th June, 1868. 
2009. EDWARD THOMAS HUGHES, Chancery-lane, London, ** Improvements in 
metallic cartridges.”—A communication from Oliver Fisher, Winchester, New 

Haven, Connecticut, U.S. —22nd June, 1868. 

2027. DOMINIQUE MARIE GIACOMETTI, Passage de la Bonne Graine, Rue da 
Faubourg St. Antoine, Paris, ‘ Jinprovements in apparatus for economising 
motive power.”— Partly a communication from Fran¢ois Montecucco, Rue du 
Faubourg du Temple, Paris. —24th June, 1868, 

2012. EDWARD MUCKLOW, Bury, Manchester, “ Utilising refuse tanning 
matters for dyeing purposes,”—25th June, 1868. 

2055. THOMAS WINDER, Liverpool, “ Improvements in marine chain stoppers.” 
—26th June, 1868. 

2078. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “ An improved mode of and apparatus for dyeing textile fabrics and 
yarns.”—A communication from Louis Gouchon, Lisieux, France.—27th June, 
1868. 

2079. SAMUEL TIANNAH, Hanghton-le-Skerne, near Darlington, Durham, 
** Certain improvements in fluid meters.” a 
2083. HENRY JEWITT, Leighton-road, Middlesex, ‘‘ A new toy in the shape 
of a mortar or spring gun.”—A communication from William Rose, New 

York, U.S.—29th June, 1868. 

2097. WILLIAM DAGLISH, Wellington Quay, Northumberland, “‘ Improvements 
in kilns for burning bricks, tiles, and pottery, and in consuming smoke in 
chemical furnaces and boiler furnaces.”—30th June, 1868. 

2099. ROBERT WARD, Newcastle-upon-Tyne, * Improvements in machinery 
for spinning or twisting tobacco and otherwise preparing it for sale.” 

2101. WILLIAM BROOKES, Chancery-lane, London, “ Improvements in rotary 
steam engines.”—A communication from Leon Hamar, Pesth, Hungary. 

2103. WILLIAM BROOKES, Chancery-lane, London, * Improvements in meters 
for measuring water and other liquids.’"—A communication from Leon 
Hamar, Pesth, Hungary. 

2105. CHARLES FREDERIC CRAILSHEIM, Southampton-buildings, Chancery- 
lane, London, “ Improvements in bottles for effervescing liquids, and in stop- 
pers for such bottles.”—Ist July, 1868, 

21065. ALFRED TAYLOR, Birmingham, ‘‘Certain improvements in neckties or 
cravats, and in fasteners for the same, and which fasteners may be used asa 
fastering in combination with shirts and shirt collars.” 

2107. ANDREW ALEXANDER, Herne-villa, Belvidere, Kent, “Improvements in 
carriages and locomotive engines for working on steep inclines and sharp 
curves, but some of them applicate to locomotive engines generally.” 

2109. HENRY IIENSON HENSON, Parliament-street, Westminster, ‘‘ Improve- 
men’s in the construction of railway wagons and trucks,” 

2110. WILLIAM DEAN and RICHARD ANDREW, Derby, “‘ Improvements in 
machinery or apparatus employed for stopping the loom upon the breaking of 
a weft thread or threads,” 

2111, JONATHAN DUMBLETON PINFOLD, Rugby, Warwickshire, “ Improve- 
ments in the manufacture of and apparatus for making bricks, tiles, and 
other articles produced by expressing through moulding orifices the clay or 
materials of which they are composed,” 

2113. EDWARD JOHN SCOTT, Glasgow, Lanarkshire, N.B., “ Improvements in 
ornamenting boots and shoes.” 

2115. DENNIS HALL, Wharton-grove, Winsford, Cheshire, ‘‘ Improvements in 
the construction of furnace?, and in apparatus for supplying them with 
fuel,” 

2117. EUGENE PAVY, London-street, London, “ Improvements in treating and 
preparing certa:n vezetable and animal fibres to manufacture a new descrip- 
tion of fabric or stuff applicable to various useful and decorative purposes.” 

2119, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in barometers and other pressure indi 3." —A ication from 
Paul Baudet, Boulevart St. Martin, Paris. 

2121. ARTHUR FLOYD ROBERTSON, Bedford-square, London, ** Improvements 
in carts ”"—A communication from Burgess Long, Philadelphia, U.S. 

2123, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in the construction of bridges.”"—A communication from Rafus Spaulding 
Merrill, Boston, Massachusetts, U.S.—2nd July, 1868. 

2125. ANDREW KANE, Dundee, Forfarshire, N.B., “ Improvements in appa- 
ratus to be used for the manufacture of tobacco pipes.” 

2127. GEORGE BENNETT and JAMES WOODCOCK, Manchestsr, “ Certa'n im- 
provements in the method of and means for effecting communication between 
guards, passengers, and engine drivers on railways.” 

2129, JOHN BORLASE BROWN, Walker, Northumberland, “ Improvements in 
furnaces for calcining ores and other mineral substances.” 

2131. MICHAEL HENRY, Fieet-street, London, *‘ Improvements in the manu- 
facture ané construction of receptacles for preserves and other provisions.” — 
A communication from Emile Peltier and Albert Paillard, Paris.—3rd July, 
1863. 

2133. JEREMIAH HEAD, Newport Rolling Mills, Middiesborough, Yorkshire, 
“Improvements in furnace grates and apparatus or appliances to be used 
therewith.” 

2135. AUGUSTO ALBINI, 
ments in mariners’ or ships’ compasses. 

2137. EDWIN HENRY NEWBY, King William-street, London, “‘ Improvements 
in reducing aluminium from its ores or earths, and in producing alloys there- 
from.”"—A communication from Anthony Leonard Fleury, Boston, Massa- 
chusetts, U S. 

2140. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An improved 
fastening for boots, shoes, and other articles."—A communication from 
Francois Jean Guillaume Gobin, Boulevart St. Martin, Paris.—4th July, 
1868. 

2143. PETER JENSEN, Gordon-grove Holland-road, Brixton, Surrey, “ Im- 
provements in sewing machines.” —A communication from Heinrich Pollack 
and Albert Edwin Schmidt, Hamburgh. 

2144, ALFRED FRYER, Manchester, ** Improvements in the mode of treating, 
for evaporating and concentrating purposes, cane juice, beetroot juice, and 
other saccharine and other solutions and liquids, and in the construction of 
apparatus for the concentration of saccharine and other solutions, and for the 
evaporation of liquids.” 

2145. GEORGE DAVIES, Serle-street, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in locomotive engines.”—A communication from Meliton Martin, 
Madrid. 

. JAMES HEYWOOD WHITEHEAD, Royal George Mills, Saddleworth, 
Yorksore, “ Improvements iu uumnahs or saddle pads, and in numnah 
biankets,.”—€th July, 1868. 

2148. GEORGE DAVIES, Serle street, Lincoln’s-inn, London, “ Improvements in 
dyeing.”—A communication from Adolph Jean James d’Andiran and Gustave 
Wegelin, Paris. 

2150. GEORGE ROWE WILSON, Birmingham, “ Improvements in stereotype 

lates.” 

2151. THOMAS JEFFERSON MAYALL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the manufacture of india-rubber soles for boots 
and shoes.” 

2152. EVENCE COPPEE. Haine St. Pierre, Belgium, “Improvements in the 
construction of coke furnaces.” 

2153. FERDINAND VEITH Manchester, ‘‘ Improvements in the treatment of 
straps or bands for driving machivery.”—A communication from Conrad Bek 
and Heinrich Bek, Schaffhausen, Switzerland. 

2156. BERNARD PEARD WALKER, North Road-house, Wolverhampton, Staf- 

dshire, ** Impr in effecting the junctions of driving bands.” 

2158. GEORGE MORTON, Birmingham, “ Imp in or ting fire- 
grates and fenders.”—7th July, 1868. 

2160. THOMAS JEFFERSON MAYALL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in electric telegraph cables.” 

2162. JOSEF LICVHAK, Stolzenthalergasse, Josefstadt, Vienna, “ Improve- 
ments in the construction of aeronautical apparatus.” 

2166. WILLIAM BROOKES, Chancery-lane, London, ** Improvements in means 
or apparatus for evaporating and condensing liquids."—A communication 
from Thomas Prosser, New York, U.S. 

2168. EVENCE COPPes, Haine St. Pierre, Belgium, ‘‘ Improved apparatus for 
crushing and washing coal for the manufacture of coke or artificial fuel.”— 
8th July, 1868. 

2172. MARCUS BEBRO, Manchester, “ Certain improvements in apparatus for 
containing and delivering tickets or continuous lengths of paper or other 
similar materials.” 

2174. JAMES CHANDLER, Cottage-grove, Mile End-road, London, “‘ Improve- 









New Broad-strect-buildings, London, “ Improve- 
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ments jn apparatus for drawing and preventing waste of water from pipes, 
mains, or other sources, for domestic or other purposes.” 

2176. WILLIAM CREASY, Bull’s Hall, Bedfield, Wickham-market, Suffolk, 
“ Improvements in machinery and apparatus for drying and otherwise treat- 
ing grain and other substances.” 

2178. JOHN MABSON, Norwood, Surrey, “ Improvements in apparatus for pro- 
pelling persons in the water.” 

2180. THOMAS NUTTALL, Bury, Lancashire, *‘ Improvements in the b 
surfaces of horse collars, riding and harness saddles, and similar artic 
A communication from Eugene Sullivan, New York, U.8.—?th July 

2186. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘* An improved 
wooden pavement.”—A communication from Zoeth Durfee, Philadelphia, U.S. 

2190 JAMES DIXON CHURCHILL, Oxford-street, London, “ Improvements in 
hot-air engines.” —10th July, 1863. 

2192. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
the construction of armour for the protection of vessels of war, fortifications, 
batteries, and other works of like nature.’—A communication from Henry 
Cook and Harry Whiteside Cook, Paris. 

2194, THOMAS TRAVIS, WILLIAM HENRY PRINCE, aud JAMES TOMLINSON, 
Rochdale, Lancashire, “Improvements in machinery and apparatus for 
clearing, smoothing, stretching, and finishing yarn and thread.” 

2196. THOMAS KING, Brick-lane, Spitalfields, London, ** Improvements in 
burgs or corks for casks and other similar vessels, some parts of which are 
also applicable to vent pegs.” 

2198, JOHN DICKINSON BRUNTON, Leighton-crescent, Kentish Town, London, 
**Improvemegts in tovls and machinery or apparatus for cutting slate and 
other rock.” 























2200. HENRY GARSIDE, Manchester, “Improvements in file-cutting ma- 
chines 1th July, . 
2202. JOHN NATH WILLIS, jun., Woodbine-cottage, South Hill-road, 


JUDD, jun., Edwin-street, Gravesend, Kent, * A new 


h 


Gravesend, and SAMUE. 





syringe to be used or applied in combination with combs, brushes, and other 
similar articles.” 
2204. 





GIOVANNI BATTISTA PURICELLI, Alfred-street, Bedford-square, London, 
ts in apparatus for printing or endorsing.” 
RADFORD MATHER, Wellingborough, Northamptonshire, “ Im- 
provements in mills for grinding or mixing colours or other matters.” 
2210. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
“Improvements in the permanent way of railways.”—A communication 
from Moritz Hil’, Wiesbaden, Prussia.—13th July, 1863. 











Invention Protected for Six Months by the Deposit of 
a Complete Specification. 

2286. TOBIAS KOHN, Hartford, Connecticut, U.S., *‘ Machinery for cleaning 
and finishing silk, worsted, and other threads.”—21st July, 1868. 

Patents on which the Stamp Du'y of £50 has been Paid 

1921. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, *‘Instrament to 
be employed in examining and facilitating operations in the throat.”—A 
communication.—24th Jul, 865. 

2002. WILLIAM WHARTON BURDON, Newcastle-upon-Tyne, “‘ Reducing vege- 
table fibre to pulp, and in machinery employed therein.”—2nd August, 1805. 

1975. JOHN RAMSBOTTOM, Crewe, Cheshire, ‘‘ Manufacture of hoops and tires, 
and in the machinery employed therein.”—31st July, 1865. 

2093. WILLIAM BETTS, Whart-road, City-road, London, ‘ Capsules.”—12/h 
August, 1865. —_—— 

Patents on which the Stamp Duty of £100 has been Paid. 

1830. ROBERT THATCHER, Brook Mills, Oldham, Lancashire, ‘* Lubricators.””— 
20th July, 1861. 

1846. ROBERT THOMPSON, Charlton, Kent, “ Machinery for cutting wood.”— 
23rd July, 1861. 

1899. THOMAS STOKES CRESSEY, Burton-on-Trent, “‘ Machinery used in the 
manufacture of ca — 30th July, 1861. 

1879. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Sewing ma- 
chines.”—A communication. July, 1861. 

1902. JOHN MATTHIAS HART, Cheapside, London, “ Locks or fastenings.”"— 
30th July, 1861. ay 

Notices of Intention to Procced with Patonts 

$49. WILLIAM EDWIN BUSH and FREDERICK AUGUSTUS BUSH, Commercial- 
road East, London, **A new or improved trap for catching mice, rats, 
animals, game, or vermin.” 

850. THOMAS BARNES, How Gill, near Gisburne, Yorkshire, ‘‘ An improved 
method of and machinery for preparing roving from waste and other inferior 
fibrous materials.”—!2th March, 1868. 

873. JOHN PEAKE KNIGHT, New Cross, Kent, “A new or improved indicator 
lamp and semaphore for cabs and other public carriages, and for floating 
vessels, also for regulating the traffic in the public thoroughfares, and rifle 
practice.” 

874. JOHN PETRIE, jun., Rochdale, Lancashire, “ Improvements in machinery 
for washing wool and other fibrous materials.” 

875. FRANCIS MULLINER, Northampton, ** Improved apparatus to be used in 
connection with the poles and splinter-bars of carriages.”—14th March, 1868, 

882. ALEXANDER BAUNMAUN, Keilbroun, Wurtemburg, *‘ Improvements in 
the construction of rotary engines.” 

883. THOMAS SPRING LAKE BEECH, Chariton, Kent, “Improvements in 
om ey for obtaining rotary motion by means of steam, water, gas, or other 

uids.” 

889. FREDERICK HENRY ELLIOTT and CHARLES ALFRED ELLIOTT, Strand, 
London, ‘‘ Improvements in telescopes.”"—A communication from Pierre 
Gabriel Bardou and Denis Albert Bardou, Paris.—16th March, 1868. 

899. WILLIAM HULSE and EDWIN WILLIAMS, Birmingham, * Improvements 
in the manufacture and ornamentation of metallic bedsteads and other 
articles of metallic farnitare, a part of which improvements may also be 
applied to the ornamentation of metallic tubes and other metallic articles.” 

902. Sir JOHN MACNEILL, Cockspur-street, Charing Cross, London, “ Improves 
ments in the construction of indicating apparatus for showing the number of 
passengers carried in public conveyances during each journey, and the 
amount of fares paid.”—17th March, 1868. 

914. WILLIAM SMALL, Oxford-road Mills, Macclesfield, Cheshire, ‘* Improved 
machinery or apparatus for figure weaving in combination with a Jacquard 
loom.” 

916. WILLIAM CLARKE, Gateshead, Durham, and EDMUND WALKER, Poplar, 
Middlesex, ‘‘ Improvements in capstans.” 

917. ELLIS BUTTERWORTH, Calder-cottage, near Rochdale, Lancashire, ** Im- 
prevements in furnaces or fire-places.” 

919. GEORGE MARTIN, Toadsmoor Mills, near Stroud, Gl hire, “Im- 
provements in the treatment of mixed fabrics and in the extraction of wool 
therefrom, and in the construction of apparatus to be used for such treat- 
ment, which apparatus is also applicable to other purposes.”"—iSth March, 
1868. 

928. PEARSON IIL, Leinster. 
perambulators and other ve 

937, WILLIAM RICHARDSO 
chinery for the manufactur 




















0 

















1cesters 





brakes for 









.ondon, “ Improvements in 
and.” 
te, “Improvements in 





ma- 








SEMAN, Qaeen-street, Bel ast, Ireland, *‘ Im- 
ry or apparatus for collecting and removing mud from 
1 streets."—19th March, 1868, 

Yorkshire, and CHARLES" EDWARD TAYLOR, 
improvements in stands or tab'es for sewing machines 
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and other purpose 

957, SIDENGHAM DUER, Harewood-square, Londor 
manufacture of packing for stuffing-boxes, pistons, 1 bearings.”—Partly a 
communication from Ernest Thorold, Lee, Kent.— 20th March, 1868. 

960. ISAAC SOLLY LISTER, Laurence Pountney-hill, London, *‘ Improvements 
in hats and other coverings to the head to obtain ventilation and comfort in 
wear.”—A communication from George Deas, New York, U.S 

968. ROBERT GAWTHORPE GREENHOW, Llanidloes, Montgom ry, ‘* Improve- 
ments in breech-loading fire-arms and cartridges.”—21st March, 1868. 

976. JULIUS BRONNER, Frankfort-on-the-Maine, Prussia, * Improvements in 
the construction of gas burners.” 

978. GEORGE FULLER Guy, Bury St. Edmunds, Suffolk, “ Improvements in 
the manufacture of sugar and other alimentary substances from beetroot.” 
984. ANDREW BARCLAY. Kilmarnock, Ayrshire, N.B., “ Improvements in 
barometers, thermometers. and in their combination with watch 8, Clocks, 

and other instruments,””—22nd March, 1858. 

005. MATTHEW PIERS WATT BOULTON, Tew Park, Oxford, and JOHN IMRAY, 
Westminster Bridge-road, London, “ Improvements in means and apparatus 
for effecting acrial locomotion.” —24/h March, 1868. ® 

1097. ARTHUR ELLIOTT, Failsworth, near Manchester, and JOHN BARKER, 
Park-street Ironworks, Oldham, Lancashire, “ Improvements in apparatus 
for lubricating axles and bearings and other frictional surfaces 

1009. ALEXANDER MCGLASHAN, Coal-yard, Drury-lane, and JOHN HENDRY, 
Arlington-street, New North-road. London, * Improved machinery or appa- 
Tatus tor mashing substances employed in the making of fermented liqnors.” 

1013, WILLIAM BUCK, Upper Tooting, Surrey, ‘Improvements in machinery 
or apparatus for working and locking or controlling railway points and 
signals.” 

1014. THOMAS LANE, Birmingham, “ Improvements in looms for weaving.” 

1015. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements in 

shinery for the ufacture of paper tubes especially intende 

\ communication from the Society Paul Co 
ance.—25th March, 1868. 

ambers, Westminster, “ Improvements ir 

es, ch is applicable to steam pumps.” 

HEN PERRY, Red-lion-square, London, and FREDERICK BRAMPTON, 

I gham, “ Improvements in ietter clips, bill files, and other similar clips 
or suspenders.”—26th March, 1868. 

1045, ARTHUR WARNER, Laurence Pountney-lane, London, “ Improvements 
in the manufacture of cement.” 

1048, ADAM SCOTT, Blomfield-crescent, Paddington, London, ‘* The production 
of an alcoholic fermented dry, sweet, or effervescent drink, of which tea or 
coffee, or theine, or caffeine, is an essential ingredient,” 





“ Improvements in the 
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1049. JOSEPH MAURICE, Langham-place, London, “Improvements in the 
means or method of producing optical illusions.” 

1050. FREDERICK BAUMAN, Weillington-street, Strand, London, ‘‘ The prepara- 
tion of a certain combination of chemical substances, and its novel applica- 
tion to the treament of wood or other fibrous material in the preparation of 
paper pulp.” 

1949. WALTER WATSON HUGHES, Porchester-terrace, London, “ Improve- 
ments atus for propelling and steering vessels, and in forcing water.” 


g and 








th March, 1868, 
9, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘ An im- 
proved apparatus for moistening postage and other stamps to prepare them 










for application -A communication from Victor Mollard, Faubourg St. 
Martin, Paris.—28th March. 1868, 
1082. YOREW BARCLAY WALKER, Warrington, Lancashire, ‘Improvements 





ippiication of hot blast or heated air for evaporating salt brine and 
other liquids, sugar, or chemicals, also for heating gas and oil retorts, raising 
Steam in boilers, boiling worts in breweries and distilleries, which improve- 
ments are also applicable for bleaching, tanning, and baking, likewise im- 
provements in apparatus used in some of the aforesaid applications.”—30¢h 
March, 1868. 

1096, JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, ‘* Improvements 
insewing machines.”"—A communication from George Rehfuss, Phaladelphia, 
U.S.—31st March, 1868. 

1114, THOMAS BAKER, Buckingham-villas, Stratford, Essex, ‘‘ Improvements 

in umbrellas, sunshades, and parasols.”—2nd April, 1868. 

1139. FRANCIS ALTON CALVERT, Manchester, Improvements in machinery 
for cleaning and preparing cotton and other fibrous substances, also for 
selecting the long from the short fibres, and for opening twisted yarns and 
woven fabric h April, 1868S, 

1164. EMILE WATTE Vulean Works, Middlesborough, Yorkshire, “ Improve- 
ments nm screw taps, and in the mode of fixing the same.”—7th April, 1868. 
1187. \V ICTOR GAL Lavausseau de Benaissais, Vienne, France, “ Improve- 

ments in the manufacture of steel.”—8/h April, 1868. 

1202. LOUIS VERSTRAET, Boulevart St. M artin, Paris, ‘‘ Improvements in the 
means of and apparatus for storing and burning petroleum and other intlam- 
nable oils for heating steam boilers and other purposes.”—9th April, 1863. 

1214, MARC ANTOINE FRANCOIS MENNONS, Rae de la Chaussée d’ Antin, Paris, 
‘‘ Improvements in apparatus for the preparation of carbonated or effervescent 
beverages."—A communication from Cerf Mayer, Boulevart du Prince 
Eugé Paris.—11th April, 1868. 

1289. GEORGE COLES, Gresham-street West, and JAMES ARCHIBALD J AQUES 
and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, ** Improvements 
in the manufacture of elastic bands.” —20th April, 1868. 

1296. GEORGE COLES, Gresham-street West, and JAMES ARCHIBALD JAQUES 
and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, *‘ Improved 
machinery or apparatus for producing thin strips or filaments from various 
substances.”—21 st April, 1868. 

1463 CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, ‘Improvements in axle-boxes for the rolling stock of railways -A 
communication from Maximiian Schmid von Schmidsfelden, Odessa, R 
—ith May, 1888. 

1636. JOHN ELCE, Mamchester, “ Improvements in temples employed in looms 
for weaving.”—19th May, 1868, 

1711. SYDNEY ASHTON SMITH, 
provements applicable to carding th May, 1863. 

179 }. DAVID JONES, Church-street, Inverness, “ Improvements in furnaces and 

, #pparatus having reference to the consumption or prevention of 
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1800. CHARLES HENRY WELLS, New 
of impregnating wood with oleag 1 
tion from Charles Augustus Seely, New 
59. DAVID ELD Neweas'le-upon- 
ments in dredging machines, and in ay 
June, 1868. 


York, U.S., “ A new and improve] mode 
18 aud saline matters.”—A communica- 
fork, U.S.—1st June, 1868. 

» Northumberland, “ Improve- 
atus connected therewith.”—16¢/ 
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HENRY WILSON, Sherwood-street, Golden-square 
ments in cases or apparatus for holding and wi 
1 other bands. f Isc8. 

) 3OWER, St. Neots, Huntingdonshire, “ Improvements in boilers 
for heating purposes.”—30¢4 June, 1868. 
2117, EUGENE PAVY, London-street, London, ‘Improvements in treating and 
) Ing certain vegetable and animal! fibres to manufacture a new descrip. 

tion of fabric or stuff applicable to various useful and decorative purposes.” 
2119. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improvements 
in barometers and other pressure indicators.”—A communication from Paul 
Gaudet, Boulevart St. Martin, Paris—2nd July, 1863. 
2127. GEORGE BENNETT and JAMES Woopc\ XK, Manchester, “Certain im- 
provements in tye method of and means for effecting communication between 
guards, passengers, and engine-drivers on railways.”—3rd July, 1368. 




















All persons having an interest in opposing any one oi such appi'cations 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








List of Speciiica'ions Published dnring tho w3e% endiug 
25th July, 1868. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 


of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Vost-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-iane, London. 

*,* Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specifications. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 








Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


117. J. M. Kinpy, Northampton, “ Apparatus for generating steam and warm- | 
‘ z 





ing buildings.” —Dated 13th January, 1863. 
Here the inventor proposes to construct the generator for steam engines of 
s-formed receptacle of cast iron about Ijin. thick. 1 
and secured to a plate on the surface thereof 
of bolts and nuts and a cover fitting a flange of the generator. An injection 
pipe is fitted to the centre of the cover, and descends vertically into the gene- 
rator; this pipe terminates in a rose or fountain del , and, being supplied 
with water from a reserv tistributes small streams of water to the internal 
surface of the generator. A furnace is constructed beneath the generator, the 
fire from which surrounds it, the products of combustion being removed by a 
flue, the outlet of which is at or near the upper part of the generator. The 
steam pipe is set on the cover, and is provided with a safety valve, a branch 



























cover near the steam pipe. The operation of the generator is as follows :— 
The furnace being supplied with fuel and lighted, the generator becomes 
heated, and water is injected by the injection pipe and scattered over the 
internal surface of the generator, being thereby instantly converted into steam, 
which is conveyed by the steam pipe to the engine. For warming buildings 
the generator differs in shape from that just described. — Not proceeded with. 

G. Nrumo, Jersey City, New Jersey, US., “Composition for furnace 
linings, &c.”— Dated 15th January, 1868. 

The patentee claims the employment of the residuum of the combustion of 
coal as the base or principal component in the manufacture of fire-brick 
retorts, furnace linings, pots, and similar articles, as and for the purposes 
specified. 

161, S. and E. Burnows, Dukinfield, Cheshire, ‘‘ Method of employing waste 
steam, &c.”—Dated \ith January, 1868. 

This invention is designed for the purpose of returning to the boiler the 
water accumulating in pipes from the condensation of steam employed for 
heating mills or other large buildings, so that it may be again generated into 
steam, and the improvements consist in inserting or applying through an 
aperture in the top of the boiler an inverted hollow cone, a flange being formed 





131. 














at its base, by which it is secured to the bolier by a steam-tight joint. The 
end ofthe cone terminates in a small tube, which may be ek ited, so 

w its lowest level. per end of the 

3 with the steam y 23, tho 


sating 
to be small, as the radiation of 
extend from the boiler in the 
I i, the return or 
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£ ted to and terminating in the cone, and the 
superior pressure arising from the column of water and steam in the pi 


allows it to be gradually reccived through the small tube or cone into the boi 








ler. 





189. D. Timmins, Stourport, ‘* Motive power engines.”—Dated 18th January, 
1 


868. 
This invention consists of a motive power engine, the parts of which are 


Walton-le-Dale, Lancashire, ‘* Certain im- | 


pipe conveying the steam to the engine, and a steam gauge is also placed on the | 


constructed and arranged essentially in the manner hereinafter explaineg:— 
The engine is especially applicable to the propulsion of ships or vesgejs a 
water, but may also be used as a motive power engine generally, As arrang, 
for propelling vessels, the engine is fixed atthe bottom and stern end of the 
vessel. The engine consists essentially of two cylinders situated in the gan, 
line, and at a short distance apart. The cylinders are of different diameter. 
the larger one the patentee calls the motive power cylinder, and the Sinalley 
one the vacuum cylinder. Each cylinder is provided with a piston, and th, 
pistons are connected together by a piston rod. Between the two Cylinder: 
and concentric therewith, is a cylindrical chamber for effecting the Condens,’ 
tion of steam, which chamber he calls the condenser: The piston rod 
through and works air-tight in a tabe passing through the axis of the con. 
denser. The condenser is furnished at its ends with valves, by means Of whic, 
communication may be opened between it and the vacuum cylinder, The 
motive power cylinder is open at its outer end, which end is in communi. 
tion with the water on which the vessel is floating, the water filling the 
cylinder up to the piston. The vacuum cylinder isin communication gt ity 
outer end by means of a pipe and valve opening outwards, with ports Opening 
laterally into the outer end of the motive power cylinder. The vacqyy 
cylinder also communicates at its end with the atmosphere by a valve Opening 
inwards, 











Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, My, 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

135. W. AYLIFFE, 

1868. 

In order to steer row boats and other small boats, and more conve 
than heretofore, the patentee leads the yoke lines along cither side of thet 
and then causes them to pass over cleats or guides to a yoke mount 
stud fixed at the bottom of the boat, this yoke being so formed and p 
it may readily be acted on by the feet of the person propelling the 
other person, ag the case may be. He also makes boats suitable to be rowed 
paddled with staves bound together with hoops In the same way as a ba 
made. The boat is entirely enclosed at the fore part, and near the stern, g 
usually tapers away to a point. In themidship portion the staves are cut away 
on the upper side of the boat, so as to leave an open space for a per 
persons to sit, and the hoops in this portion not being complete they are f 
secured at their ends, and further secured by internal bands. ; Con ing 
formed round the opening so made in the centre of the boat. The fore an 
compartments of this boat being watertight the boat will float even shouk 
centre compartment fill with water. The rudder may be un lerneath the 
compartment on a vertical axis passing through it. 

136. J. WILLIAMSON, White Lion-court, Cornhill, London, “ Fastening on I 

of a ship to another.” — Dated 15th January, 1868. 

This invention has reference to ** composite” ships. In consequence of the 
imperfect adhesion of thercement to the wood planking the bilse OF 8€a Water 
is liable to find its way to the point where the back of the iron frame and 
copper or yellow metal bolts are in contact, and there to cause the frame 
eaten away. According to this invention the patentee prevents the passage ot 
water to the point where it is liable to produce decay by placing a j 
fastening and between the planking and the frame a washer of vy 
inciasrubber, or of other compressible and waterproof material. 


Cropthorne, Worcester, * Boats."—Dated 15th January 


































Class 8.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

fabrics, dc. 

42. J. R. T. MULHOLLAND, Be 
Dated 6th January, 1868. 

Here the bottom of the box is 
| point of crossing being twisted tog 

bobbin at right angles to the net or bottom of the box. The invent 

combines lightness, durability, and a free air space, which allow of gout 
number of bobbins being put in the same size of creel. The lig 
bottom also lessens the liability to breakage, and, owing to its not re 
| the heat, it does not burn the wooden sides of the box, as is the case with 

| heavy iron bottom.—WNot proceeded with. . 

43. J. COMBE, Belfast, ‘* Machinery for winding or balling garn.”—Dated 6th 
January, 1868. . 

This invention is not described apart from the drawings. 

116. P. PITTAR, Gresham-street, London, “ Mineral and rock 
ratus.”’—Dated 13th January, 1868. : 

This invention is not described apart from the drawings. 

122. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Treatmen 
of woven fabrics for improving the appearance thereof.” —A communication, 
—Dated 14th January, 1868. 

This invention consists in disguising the defects of the original threads com 
posing the fabric, as also the irregularity of the weaving, by first printin, 
the fabric a small and irregular pattern, such as granite, in any desired col 
or by printing upon it successively a series of such small irregular patterns 
upon the other, or a series of small regular patterns one upon the other, so a5 
to intersect each other, and then producing upon the fabric a watered, or moired, 
or glazed surface, or a grained, goffered, or corrugated surface, or a 
tion of these appearances, either by passing the same between en 
other rollers, or by any of the well-known processes by which these appearances 
are produced. — Not proceeded with. 

125. J. C. RAMSDEN, Bradford, “ Looms.”—Dated \4th January, 1868. _ 

The patentee claims the novel combinations and arrangements of parts 
whereby ornaments or figures of different colours or materials are produced on 
the cloth (during the process of weaving) by means of certain needles and 
instruments or pins and parts acting in connection therewith, substantially as 
shown and described. 





Ifast, * Construction of ‘ creel’ or bobbin holder.” 


formed of wire netting, the portions 
ther, thus forming a pin or holder f 






































Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour, 
Mills, dc. 
133. D. HODGSON, and J. DoDD, Swetton, York, “ Machinery for cutting grass 
and corn.” —Dated \5th January, 1863. > e 
Here the patentees derive the moving power acting on the ¢ utting knife fr 
either one or two levers provided with small rollers a¢ the ends. These rol i 
act upon vertical or other corrugations or indentations on a w heel plac ed loosely 
on the driving axle, the said loose wheel being thrown in and out of 
ordinary hand lever and sli clutch box. They do not confine 
to any precise number of ¢ gations or indentations on the loose wh 
the same will require reased or diminished according to the 
required for the H j ing to be performed. The c 
tions or indentations on the 1} 


resaid are placed on the ¢ 
edge of the wheel on one and on the other side for grass. A 
other end of the levers are two connecting rods which pass down to a T- 
‘M crank, and from the T-piece is a connecting rod leading to the cu 
knife, so 13 the levers rise and fall on the corrugations the knife is rapid y 
drawn to and fro. One of the driving wheels runs loose on the axle, so that 
the machine may be turned round a corner of a field, thereby cutting the corner 
|} clean out. The machine will not require to be backed at the end of a « ing, 
as by its constructior 
time, which no other machine previously constructed can do. : By this e 
struction the patentees can also lower or let down the connecting rod t > 
depth they like, even to the level of the ground, so as to regulate the dene 
the cut. ‘Chey do not confine themselves to the precise details above descri red, 
as the same may be varied without departing from the general principle of 
the invention, : 
170. G. §. FISHER, Southampton-buildings, Chancery-lane, London, “‘ Imple- 
ment for cutting hay.”—Dated \ith January, 1868. ; 
| The object here is the construction of an implement for cutting hay, straw, 
and other materials from a mow, stack, or truss, in a more convenient and expe- 
ditious manner than has been hitherto practicable, and the invention consists, 
chiefly, in the peculiar combination of a cutting blade or knife with two 
handies, one of which is formed or fixed at the extremity of a rod or 
which carries the knife, while the other handles project at right angles fro 
the said rod.—ot proceeded with. 
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n it can be turned round a corner, and cut at the same 
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Class 5.—BUILDING. ; 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
142. J. EGGLETON, Clapham, “* Manufacture of bellows’ regulators for waters 
| closets.”—Dated \6th January, 1863. ‘ : 
This invention consists in making bellows’ regulators of simple construction, 
! and of materials of such a nature as to prevent their getting out of order an 
being affected by damp or liability to decay. These regulators are to - 
attached to the lever of the valve in the usual way, and are to be constructe 
entirely of brass and India-rubber. The spindle or rod, which runs through the 
4 and the plates top and bottom, are of brass, and the intermediate of 
yn of india-rubver; this combination forms an air valve.—.'% 






, * Windows.”"—Dated 16th January, 1863. 

proved construction of windows, whereby the 
window sashes or frames may eniently removed from the cases for clean- 
ing the glass panes or other pur 3. It consists, essentially, of a metal y OX, 
bracket, or guide fixed to the window case at about the height of the centre of 
the top frame, and in the line of the ropes of the lower sash. This bra ket e 
guide is constructed with flanches between which the rope runs, and these Le 
of such depth that the groove in the lower frame may pass over them ; atte 
to the bracket is a lever projecting far enough to allow the window lines ¥ - - 
behind it, the lever being actuated by an arm which is pressed upor y % 







148. J. Woop, East Wen 
This invention relates to an i 
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patten rod of the window. When the batten rod is removed and the lower 
frame is taken out the rope which is attached to ahook in the frame is removed, 
and the lever which is attached to the box bracket prevents the weights from 
running down. The parting rod, instead of being made in one piece as at pre- 
sent, is made in three pieces; the upper and lower piece is fixed, but the central 

iece, which is a little larger than the height of the top sash, is hinged on the 
inside of the window case, so that it can be pushed into the case and allow the 
upper window frame to fold down inside of the window. This is effected by 
fixing a metal bush a short distance from the wooden sill. : In the bush a circu- 
Jar hole is formed, and a slit made on the top side to admit an oval _or oblong 
pivot which is attached to the bottom of the sash. When the sash is lowere d 
the pivot enters the circular opening in the bush and acts as a hinge, on W hich 
the window is folded down to the inside. To prevent the noise « cecasioned by 
the sashes when subject to the action of wind or other causes spiral springs ; 
covered with leather or other substance are in erted into the outer side of the 
sashes; these press against the case so that the sashes arc continu lly forced 
inwards, and the recoil of the window when acted upon by the wind is pre- 
vented. 

152. T. NASH, Great Dover-street, Surrey, ‘ Stoves and fireplaces."—Dated 16th 
January, 1868. 

Here the patentee constructs stoves and fireplaces with the smoke-consuming 
and combustion arrangements hereinafter described :— At the back of the stove 
or firep!ace he has a hot air chamber or receiver which extends downwards in 
the direction of the ash-pit, as illustrated in the drawings. This chamber or 
receiver is in direct communication with a hollow piece forming a passage of 
circular or any convenient section, or the stove or grate may be cast or made 
in such manner that the passage is thereby formed therein, such passage open- 
ing into the top of such chamber or receiver, and the chambe r or receiver itself 
opens at its upper part to the chimney. The soot door, instead of being pro- 
vided with a smaller door, as in ordinary register stoves, has at or about the 
game place an opening which may be fitted with a door valve, and into which 
opening is fitted the tube or hollow piece forming the passage, as aforesaid, and 
this tube or passage curves over, or is carried down, dipping into the aforesaic 
hot air chamber or receiver. The effect of these arrangements will be obvious, 
155. F. PostiLi, Scarborough, ‘‘ Kilns for burning bricks."—Dated 16th 

January, 1868. 

The patentee claims the described improved construction of kilns divided by 
permanent division walls into a number of straight sided firing chambers, con- 
stituting separate kilns surrounding a chimne ith which they communicate 
by means of separate flucs, each chamber or kiln being made to communicate 
with the one adjoining by means of a flue situated near to the outer walls of 
the kilns, the introduction of fuel being effected through vertical fuel apertures 
in the roof of the kiln, substantially as described and illustrated in the 
drawings. 

185. W. E. NEWTON, Chancery-lane, London, “ Kilns for firing or baking porce- 
lain, &c.”"—A communication.— Dated \8th January, 1868. 

The advantages resulting from this invention cause a great draught by dis- 
placement of air, but without caloric, at the same time the firing is effected 
with the greatest regularity. The oven is closed during the progress of the 
firing, and the fireplaces or boxes are fed with coal through openings that com- 
municate by a number of horizontal flues with a chimney or vertical flue placed 
in the centre of the oven. The heat passes from the fire-boxes along the hori- 
zontal flue, and ascends the chimney or vertical flue, and when it reaches the 
top it is thrown downwards by the arch or dome of the oven, which is pierced 
with openings which are closed during the operation of the firing. The heat, 
when it escapes from the central chimney or flue, and reverberates towards the 
hearth, bakes or heats the articles that are placed thereon, and finally finds its 
way out by openings in the hearth, and communicating with short horizontal 
flues leading to outer flues w 1 conduct the heat over the top of the dome 
into a larger cone-shaped chimney, from whence it passes into the atmosphere. 
The numbers of fire-boxes and outer flues varies according to the diameter of 
the whole apparatus. 

188, F. J. BAYNES, Islington, London, ** Kitchen ranges.”—Dated 18th January, 
1868. 

The object here is to render the use of a comparatively smal! quantity of fuel 
effectual. In order to effect this, whilst the upper front bar or bars may be 
arranged as heretofore to “fall down,” the lower front bars, or a portion of 
them, are connected together into a frame, which is capable of turning on 
centres at the upper end of it, so that the bars carried by such frame may be 
turned inwards to or about at a horizontal line, and in that position form a 
tettom to support a small quantity of fuel near the upper part of the range 
ana admit of the heat from sach fuel passing fre and effectively under 
the ‘‘tcy plate” to the boiler on one side and to the oven on the other side, 
and then, when it may be desired, to have a larger fire for roasting or other- 
wise, the frame with its bars may be turned down so that the frame of such 
bars may then hang in a vertical position to form the front of the fire with the 
fuel resting on the ordinary bottom bars, as in the other ranges, or vice versa. 
This frame with its bars may be moved by a shifting lever handle passing into 
a socket or otherwise, and be held in either position by a drop, catch, or other 
suitable stop, and the action of the lever or other m« ng instrument may 
release the catch. By these means great economy of fuel may be effected. — 
Not proceeded with 



































Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
121. W. E. Gepae, Wellington-street, Strand, London, “ Breech-loading fire- 
arms.”—A communication.—Dated 14th January, 1863. 

This invention is not described apart from the drawings. 

184. J. DAVIDSON, Woolwich, “* Machinery for manufacturing bullets 
18th January, 1868. 

This invention relates to certain improved machinery for facilitating the 
manufacture of rifle bullets, and particularly of that kind known asthe Mit- 
ford bullet. The peculiarity of this bullet is that the point is lightened by 
being made hollow, and filled or not with a core of wood, with the view of 
throwing the centre of gravity more to tlie rear, and thus preventing the buliet 
from tumbling in its flight. 





*—Dated 





Class 7.—FURNITURE AND CLOTHING. 
Iscluding Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, de. 

128. F. ond J. ALEKAN, Paris, “Studs for shirt fronts, &c.”—Dated 15th 

January, 1868, . 

The principal features of novelty in this invention consist in the peculiar 
construction of the lower plate attache tothe shaft or pin, which latter con- 
nects it to the upper plate forming the head of the stud or solitaire. This 
lower plate has a longitudinal] opening or slit cut fr 
centre abutting on the pin, bat not so close as to ¥ 
solde which the plate is fix Tt 

ont j t 
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T;ROOMAN, Fleet-street, L 
utns.”"—A communication.— Dat 
vention relates to improved arra 
and coo! by gas, and the invention combines sir ity . t { 
convenience of use, complete combustio ' se | 
ment of bad odours. The three essential parts of which | 
is composed are a gas burner or set of gas burners, straight or curved, which 
constitutes the source of heat; a chamber to store this heat, and a reflector or 
radiator, plain or not, to direct, disperse, or distribute the calorific rays. Put 
ic features of the invention consist partly in the combination 
of double bottoms above gas burners or lamps producing a draught, with a 
double current of air for keeping up combustion, and partly in the employment 
of reflecting surfaces to reguiate the d spersion of the heat pro luced. dite 
190. G. GopstLL, Birmingham, Sleeve links, &c."”"— Dated 18th January, 1868 
: These improvements are as follows :—As applied to the fastening of a sleeve 
link, a bar ig hinged to the back of the body of the sieeve link in the usual 
manner, and the free hooked end of the bar, when the sleeve link is to be 
fastened, is shut down and sn ps into a smali holl »w cylinder fixed on the back 
of the sleeve link, the opening in the top of the said cylinder having an edge 
under which the hooked end of the bar engages. In order to unfasten the 
sleeve link it is necessary to disengaze the hooked end of the hinged bar from 
under the edge of the cylinder described, when it springs out ot the cylinder, 
and the bar may be turned upon its joint, and the sleeve link is unfastened 
This liberation of the hooked end of the hinged bar is effected in the following 
manner: ~In the lower evd of the said hollow cylinder isa small cranked 
lever, the two arms of which are nearly at right angles to one another. One of 
the arms engages behind the hooked end of the b ar, and the other arm of the 
lever protrudes through a slot in the front of the hollow cylinder. By pressing 
the thumb or finger-nail on the protruding arm of the said lever the other arm 
Taises the hooked end of the hinged bar from under the edge of the hollow 
cylinder, when the edge of the bar springs out of the hollow cylinder, and the 
sleeve link is unfastened.—Not proceeded with, : 
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: Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, dc. 

133. J. Kipp, St. Paul’s-wharf, London, ** Obtaining artificial light."—Dated 

Lith January, 1868. ' 
" The patentee claims, First, the placing or constructing of finely perforated 
urners employed in burning ordinary illuminating gas or hydrocarbon vapour, 
¢ mixtures of the same, in combination or not with air or oxygen gas, for the 
irpose of illumination, in such a manner as that the illuminating flame or jet 





| this coal can be readily appreciated by a person who looks at the 


shall be directed downwards at an angle of about 45 deg. below a horizontal 
plane, substantially as described. Secondly, the causing the vapours of heavy 
oils or hydrocarbons to be generated in close vessels, and to issue under 
pressure from a burner or burners, above which there is or are suspended @ 
deflecting dise or discs of any suitable refractory material, substantially as 
described and illustrated in the drawings. Thirdly, the combination of a 
stream of oxygen gas with the vapour of heavy oils or hydrocarbons, as and 
for the purpose described. Fourthly, the general construction and arrangement 
of apparatus for effecting the increase of the illuminating power of a jet or 
flame of gas or hydrocarbon vapour, as described and illustrated in the draw- 
ings. 

149. J. A. JONES, Middlesboro’, “ Manufacture of iron and steel.” —Dated \6th 

January, 1868. 

The patentee claims, First, the preparation of iron and the production of 
cast steel by firstly submitting cast or pig iron to the processes of puddling,- 
boiling, and balling, and then subjecting the balls or lumps so obtained to 
fusion in separate receptacles or crucibles, Secondly, the preparation of iron 
and the production of cast steel by firstly submitting cast or pig iron to the 
process of puddling, then tapping or removing the cinder therefrom, as 
described, and finally melting the crude iron remaining into steel. 

167. D. A. Fyre, Edinburgh, * Manufacturing paper pulp from wood, &c.”— 
Dated Vith January, 1668. 

The object here is to effect an economy in the manufacture of paper pulp by 
ensuring a larger yield than heretofore from a given weight of fibrous material, 
and expeditin the operation of converting the same into pu'p. The invention 
consists in submitting wood, wood shavings, sawdust, esparto, and other 
fibrous material, to certain mechanical and chemical treatment, whereby they 
are converted into pulp suitable for the manufacture of paper. 

171. J. WINTER, jun., Wardour-street, Soho, London, “ Apparatus for filling 
glass bottles and jars with soups, &c.” ~- Dated \7th January, 1868. 

It is the novel and peculiar simultaneous action of the appar. 
mechanism, whilst under the influence of the vacuum, that cons 
essential feature of novelty in this invention. The air is exhausted from 
the bottle or jar, ani the soup, fruit, or other substance to be preserve is 
forced into the bottle or jar while the air is excluded.—Not proceeded with. 
176. E. Dorsett, London-street, London, “‘ Utilieation of coal tar, de.”—Dated 

January 18th, 1868. 

This invention has for its object improvements in the production and utilisa- 
tion of the heavy mineral oils which are produced by the disillation of coal tar, 
cannel, boghead, and other coal and coal shales, and which are known in 
commerce as Coal oil, dead oil, shale oil, creosote, naphthaline, &c. The patentee 
employs these liquid hydrocarbon matters, in the manner described, in the 
First place, for their own distillation er production ; and, Secondly, for the pro- 
duction of heat generally, and more particularly to the heating of steam boiler 
and other furnaces. The apparatus employed is not described apart from the 
drawings. 
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Tue Pic Iron TRADE.—From Mr. J. Tliffe’s Circular we extract 
the following:—‘‘ Having now passed through two of the worse 
years ever remembered in commercial affairs, during which the 
iron trade generally has been unduly depressed, there is now every 
reason to suppose we are on the eve of an improvement. Money 
is abundant and very cheap, there being bullion in the banks of 
England and France of upwards of £70,000,000 sterling, and the 
prospect of a good harvest over the world. The raw material in 
Scotland is now becoming so scarce and dear that the largest 
makers of pig iron in Scotland are now obliged to import iron ore 
from Cumberland and other districts, in order to keep their present 
furnaces in blast; and neither they nor any other makers can make 
their iron at the present prices of to-day, in proof of which the 
Shotis Iron Company’s (who are considered to produce iron as 
cheap, if not cheaper, than any other makers) shares are selling at 
about £16 discount. And another company, which has been in 
existence for about eighteen years, during which pig averaged fully 
60s. per ton, have never paid any dividend whatever. The wages 
question, which is a very important one, may, in the course of a 
month or so, be so agitated as to cause a general strike. The 
men are holding meetings on this subject at present. The price of 
53s. to-day is about 10s. per ton below the average price of the 
last fifteen years. In 1845 the price rose to 115s, per ton, and after 
a few years’ depression, the price began to rise in 1852, reaching 
80s. in 1853, and 92s. in 1854, averaging for that year 79s. 9d. per 
ton. In 1854 the price averaged 71s. per ton; in 1856, 72s. 4d.; 
in 1857, 69s. 2d. In 1860, after two years of depression, the price 
again advanced, and reached upwards of 60s.; and in 1863, on the 
prospect of a good harvest in this country, it touched, by the end 
of that year, 70s. per ton, though there were 134 furnaces in blast. 
In 1864 the price was over 65s. per ton. In 1865 the price began 
to advance, and reached 82s. in 1866. In 1867, a bad year and bad 
harvest, the price was 55s. Gd. per ton. There are at present in 
blast in Scotland only 115 furnaces, against 136 in 1865. The 
a stock of warrants is only 230,000 tons; the stock in makers’ 

ands, not including consumers, is not over 170,000 tons; making 
38, 400,000 tons, against the stock of 1863, 760,000. The 
as in 1863 from 53s. to 70s. The stock of warrants was, 
in 1866, 530,000 tons, and has since been reduced by 300,000; thus 
leaving the stock at present only 230,000 tons. The present price 
of warrants is 52s. 9d. to 53s, cash; 53s. to 53s. 3d. a month. No. 1 
Gartsherrie 56s. Gd., No. 1 Coltness 60s., all free on board in the 
Clyde. 

ANTHRACITE COAL FOR STEAM PuRPOSES.—TRIALS BY GOVERN- 
MENT.—Within the last week the Government officials at Pem- 
broke Dockyard have received from the collieries at Messrs. 
Saunders and Foot a large quantity of anthracite coal, with a 
view to experimentalise with it, in order, if possible, to utilise it 
for the purposes of the navy. As all Government experiments are 
conducted with the greatest privacy, we have no means at present 
of ascertaining the result of the test to which we have referred; 
but, as a favourable result was brought about by a similar test 
some short time ago by the North London Railway, and knowing. 
as we do, that our American cousins have used this coal for steam 
purposes, no doubt the Government engineers will overcome the 
difficulties which have been previously considered by them, though 
without minute examination, to stand in the way. It is quite certain 
that theamount of heat generated by the combustion of anthracite is 
greater, in comparison to weight and bulk, than any other coal which 
is known in the English or Welsh coal fields. And the advantage of 
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question of its utilisation froma business point of view, for the great- 
est difficulties which our steam men-of-war have had to encounter is 
that of carrying sufficient fuel for a long voyage, and in as little a 
space as possible. Another great advantage is that, unlike the so- 
called smokeless Welsh steam coal, which yields a light vapoury 
smoke, but which, nevertheless, is only smokeless by comparison 
with the north-country steam coal, it is actually smokeless. 
Besides, it is possessed of a larger proportion of carbon, and a less 
proportion of sulphur than either the Welsh or English steam coals, 
and the injury by its use to boilers and machinery is considerably 
diminished. As intimated, the North London have used the coal 
for testing its properties, and they have found that instead of it be- 
ing necessary to carry say forty tons, they have, of course, been 
enabled to do with thirty-five. The loadingof the tenders need not 
be so frequent with this anthracite coal; but the matter is more im- 
portant, if possible, to shipowners and to our navy, for to be enabled 
to carry in a limited space a quantity ef coal which, if it were 
another sort would require additional room, cannot fail to be re- 
garded in the sense to which we have adverted to it. The anthracite 
districts are very extensive in the neighbourhoods of Llanelly and 
Swansea, and if any increased use of the fuel in question should 
occur it will tend materially to revive that stagnation in the local 
trade which has markedit for some time past. Some years ago, when 
the American fleet came to the north of France, they visited Cher- 
bourg, where the commanders refused to purchase any coal for 
their “bunkers” than the Welsh anthracite, some of which ap- 
peared at the time to be lying in the port named for lime-burning 
purposes. At Llanelly, which is the chief port of shipment for tis 
coal, during the year ending 1867, there were exported 200,000 tons 
of it. It is, of course, a matter of more or less speculation whether 
our coalfields are inexhaustive in this character or not, but in any 
event (whether it may turn out that we have plenty of coal, but 
that it cannot be worked), the introduction for the purposes named 
of such a fuel as this, seeing that there is evidently plenty of it 
accessible, must be worthy of consideration, and in this belief we 
are guided by the trials to which we have adverted—trials to which 
we shall, by and by, farther allude, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From ovr own Correspondent.) 

ORDERS AT THE IRONWoRKS: An Increase: Smal! Output : Prompt 
Deliveries Stipulated: Prices Firm —P1G Iron: Good Sales: 
Prices Improving— AvustTRiaNn Tarire: Reduction in Tron and 
Metal Goods—Dupiry Trapes: Old Works Reopening: Prices 
of Iron and Coal: Demand —Mr. RicwarD Smith: Respect to 
his Memory--Harpwares: The Month: Localitics and Branches 

Tre Facrory Act: Unsatisfactory Rigidity. 





TueERE are few ironworks in this part of the kingdom at which 
there is not now a better demand being experieneed for nearly all 
the different descriptions of the finished article than has been the 
case for some weeks. This is not, however, saying a great deal. 
Nevertheless, there are instances in which second-class works 
have their order books quite full. These are inconvenienced con- 
siderably because of the shortness of their stocks of puddled bars 
and their inability to make up the deficiency during the prevailing 
very hot weather. There are few firms who have large separate 
orders, but nearly all the specifications received, though for small 
quantities, yet stipulate immediate execution. This is regarded 
as especially encouraging, for it shows how very low stocks are in 
the hands of consumers. Prices keep tolerably firm, at, however, 
the low rates current. They will not quickly run up unless the 
demand should be much more than is at all probable for some time, 
for, as will be seen below, as many as three of the mills and forges 
which have recently been standing are about to be again put into 
operation. These are the Corbyns Hall Works, taken by Messrs, 
Hingley and Sons; the Brockmoor Ironworks, bought by Mr. 
Raybould, and the Windmill End Forges. 

Pigs, too, are beginning to stiffen a little; but if stocks have 
been decreasing at the furnaces they have been growing at the 
mills and forges, for, although the sales have been pretty good 
lately, very little iron only has been used. 

Satisfaction is being expressed at the reductions in the Austrian 
tariff upon iron and motel goods. The reductions are:— 

Tron.—(b) 2. Roughly forged parts of machines and wagons 
(axles, &c.), provided that each separate part weighs 501b. and 
above; also wrought iron pipes.—N.B. The limit of weight has 
been reduced in this position from 1001b. to 501b., and the duty 
on wrought iron re reduced from 4fl. to 1°25fl., a rate of duty 
which it is hoped will be considered satisfactory by the Chamber. — 
(f )—Castings, rough, coarse (from the mould), such as kettles, 
stoves, plates, wheels, pipes, &c, Theduty has been reduced from 
75 to 60 kreutzers. 

Metal Wares, Iron and Steel.—(a). Most common.—l. Coarse 
castings not comprised under iron position (/).—2. Other coarse 
iron wares, &c. The duty here has been reduced from 4°50fl. to 
24.—(b). Screws and wire nails, reduction from 6fl to 3°50fi. 

Common.—(c). The duty on all these articles has been reduced 
from 4fl. 50kr. per centner to 4fi.—(d). Fine. On the five classes 
of wares included under this head the duty has been reduced from 
12fl. to 7fi. per centner, and from Ist January, 1869, to 6fl.—By a 
regulation which is to be enforced in the case of metal wares, a 
coarse paint or varnish for protection against rust, or unimportant 
parts of other common metals (neither gilt nor silvered), are not to 
be taken into account in the classification. 

The report from the East Worcestershire district is to the fol- 
lowing effect :—West of Dudley the mills and forges have not 
been kept in full operation on account of the intense heat of the 
weather, but there are on hand some good orders for merchant 
iron, and if a change takes place in the temperature so that the 
men can work they will be able to do at least five turns per 
week. There is a good demand for chains, cables, and tube iron, 
and the works producing these various sorts are in active operation. 
The mills and forges at Corbyn’s Hall are about to be put to work 
again after standing for several years. Mr. Samuel Hingley, of 
the Hart’s Hill Ironworks, will have the principal management of 
them, and there is no doubt that they will be carried on with 
great spirit. Many of the puddlers in the district who are still 
out of work owing to the great strike, will very probably be 
employed here, on condition that they renounce the union and 
the other works named below. The Brockmoor Ironworks, late in 
the occupation of Messrs. John Wheel and Co., will also shortly 
be on again, as Mr. John Raybould, who recently purchased them, 
is determined not to let them remain idle. The Windmill End 
forges are said to be about to be put in operation again, and now 
that quiet prevails in the district amongst the millmen and 
puddlers, trade is likely to further improve, inasmuch as confidence 
is to a great extent established. The coal trade is not very active, 
as the demand for household purposes is remarkably quiet! For 
the various works the requirements are on the increase, and 
before long the country trade will become brisker, as the 
coal merchants are looking after larger supplies, and will 





soon begin to increase the stocks upon their wharves. The 
argillaceous ironstones of the district are in very fair re- 
quest, but prices have somewhat relapsed. The iron ores 


referred to are realising from 13s. to 14s. per ton, long-wei si: of 
2640 1b. to the ton—and in a calcined state from 19s. to 21s. per 
ton. There seems to be a growing demand for labour, and it is 
hoped these symptoms of improvement will continue. 

The late Mr. Richard Smith was interred on Saturday amidst all 
the respect that it was possible for the town of Dudley to show on 
that day to his memory. It has since been publicly and properly 
suggested that a monument should be erected to his memory in 
one of the public thoroughfares of the place. 

The slight improvement which marked the hardware trades of 
this district, generally, at the close of last month is not so percep- 
tible now as at that time. During the first half of the month 
there was a tolerably encouraging trade done in most of the 
branches as compared with some earlier dates this year, but the 
inquiries have from that time continued to decline slightly, till now 
there are few departments in which more than a very qu 
of things exists. In those in which it is not safe to stock, a diw 
nution in the hours of labour has had to be ordered. This is 
especially the case in respect of best japanned goods. 
demand which at about this time is experienced from certain ex} 
markets is now of but slight extent, and the season demand of the 
less costly goods—toilette sets in particular—has been below the 
average. This is the more unsatisfactory because of the excessive 
and exceptional heat that has so long prevailed, and whi th might 
have been reasonably looked upon as likely to increase the sale of 
such wares. Perhaps most is being done in the tinplate goods of 
general consumption. 

As to the home demand in the ensuing few months, as the 
result of the travellers’ journeys and the showing of new goods, 
all is now scarcely more than a matter of speculation, the ** fall” 
being scarcely looked forward to as a time when a brisk business 
may be expected with confidence. 1 

























As to the foreign trade goods 
suited to the colonial markets have been in only moderate demand; 
and far from any difficulty has been felt in executing the orders. 
East and West Indian merchants have distributed some tolerable 
orders, but on account of the United States only a small amount 
of business has been transacted. This is the result in a great 
measure of the political excitement still so rife in the States, and 
it is almost futile to look for a permanently better trade from that 
quarter until after the election of President in the autumn, China 
and Japan have also been tolerably good customers, and 
Australian trade has revived a sh: Tl icati 
ever, indicate large stocks in the hands of m 
are in most cases for quantities much under 
twelvemouth ago. 

The Birmingham trade during the past month must be described 
as having somewhat improved. The latter end of May we believe 
to be the commencement of a better trade. Since that time there 
is little doubt that manufacturers, as a whole, have done a fair 
amount of business, though the fancy trades have been very dull. 
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At the present time the orders received are moderate alike in | |The forthcoming dividend of the Bristol and South Wales Wagon 


reference to quantity and number, but, speaking generally, 
makers can keep their works on tolerably well. 

In Wolverhampton the galvanisers have perhaps done more 
during the month than any other class in that town; and though 
their orders from old markets and for goods usually most in 
request are not increasing in importance to any considerable 
extent, yet new markets have appeared, and goods have been 
treated by the process which have not before been subjected to it. 
As a result there has been a heavy export in galvanised goods 
from Wolverhampton in July. 

The japanners and tinplate workers of Bilston have not so much 
to do now as at the commencement of the month. At the iron- 
foundries there is a slight increase in orders. 

At Willenhall the lock trade is not in a satisfactory state. 

At Wednesbury there is still a fair amount of work being done 
at establishments in which railway goods are turned out. 

The dispute between the nailers and their employers in the 
Dudley and Stourbridge district has not yet been settled, and 
many men are upon strike. 

Last week we drew attention to the circumstance that certain 
manufacturers in this district were suffering inconvenience from 
the refusal of the Home Secretary to sanction certain exceptions 
in the powers of the Factory Acts. Exceptions of this class had 
been contemplated from the first, and the Birmingham manufac- 
turers took a prominent part in getting them inserted in the Act. 
Their surprise is therefore the greater when they tind that the 
Home Secretary will not do that which it was always expected, 
when the time came, he would do. ‘The inconvenience is not felt 
alone in Birmingham, but in Wolverhampton also. In Birming- 
ham the chief complaint is on the part of the brass trades, whose 
lacquerers it is desired should not be restricted to the hours by 
which the other operatives are regulated. Messrs. W. H. Tonks 
and Co., of Moseley-street, one of the firms inconvenienced, drew 
conspicuous attention to the anomaly in the Zimes on Tuesday 
last, in connection with the suggestion of a physician, who advo- 
cated the expediency of their cessation from labour during three 
or four hours in the middle of the day whilst the very hot weather 
lasts.. They pointedly intimated that a ‘large proportion of the 
workers of this country are prevented availing themselves of his 
advice by Act of Parliament, and that the executive is determined 
that the law shall be carried into effect in all its procrustean 
simplicity, refusing to give effect to modifications which were 
contemplated by the framers of the Act. The necessities 
of our trade (they add) compelled us to apply, under 
the twelfth clause of the schedule of the Factory Acts 
Extension Act, for a modification of the time during which 
our lacquerers might be employed, which, among other advantages, 
would enable them—as they had before the Factory Acts came 
into operation—to have at dinner-time one and a-half hour's rest 
from their hot work over stoves during the hottest part of the day, 
instead of the hour to which we are now compelled to limit them.” 
In the same paper on the following day there appeared a letter on 
the same subject from Mr. Edward Perry, a tin and japanware 
manufacturer of Wolverhampton, who wrote:—‘*The extreme 
heat of the weather during the last three or four weeks, in addi- 
tion to the required heat of my drying stoves, has so prostrated 
my workpeople that many are unable to endure it; some are ill, 
and others unable to work at a heat from 112 deg. to 120deg. in 
the shade. For their sakes I should have been glad of an altera- 
tion in the Factory Act, 1867, by which they could rest during the 
heat of the day and work in the cool of the evening; but this 
provision, it appears, is not provided for by the Act. I noticed in 
one of your late numbers that leave had been given to seme of the 
dockyard workmen to adopt this agreeable mode of working while 
the hot weather lasted, but as a dockyard is not a factory I sup- 
pose we must wait for an alteration in the law until the reformed 
Parliament of 1869 assembles.” The refusal of the Home Secretary 
to comply with the requests of the manufacturers in these parti- 
culars is very tantalising, and the opposite of humane. 














WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE IRON TRADE: Operations Checked by the Intense Heat : Some 
Branches Stopped for Want of Water: Inquiries Gradually 
becoming more Numerous: Prospect of Increased Business before 
Long: Prices not Improved : Unmistukable Signs of an Improve- 
ment : Large Exports to the United States : Anticipation of Orders 
from India: Shipments for the Russian Ports: Encouraging 
Advices from the Continent: Home Wages Gradually becoming 
more Numerous—THE TINPLATE TRADE: STEAM COAL TRADE: 
PROVINCIAL BANKING CORPORATION DIVIDEND : FoRTHCOMING 
DIVIDEND OF SovuTH Wales Wacon Company: GENERAL 
MEETING OF SOUTH WALES INSTITUTE OF ENGINEERS: NEWPORT 
Dry Dock Company: THE GWENDRAETH VALLEY Raitway. 

OPERATIONS at nearly all the ironworks have been checked during 
the past eight or ten days by the extreme heat, the men being 
un» hte to work little more than half time, and at several of the 
«st. blishments there is such a scarcity of water that some branches 
have had to be completely stopped. Inquiries are gradually 
becoming more numerous, and there is every prospect of a much 
larger amount of business being done before many weeks have 
elapsed. Prices, however, cannot be said to have improved, and, 
although in some cases orders are said to have been taken on easier 
terms, there are a few good contracts still in the market, and there 
are unmistakable signs of an improvement having set in. The 
exports to the United States continue tolerably large, but it is 
generally believed that the clearances for the month of July 
will not be so large as for the previous month, which 
were exceptionally large. At present there is great excite- 
ment among the two political parties in the States caused 
by the forthcoming election of president, and this will no doubt 
interfere with business generally, and the iron, among other 
trades, will suffer to some extent. Of late the orders from India 
have been small in comparison with what they have formerly been, 
but makers entertain a hope of receiving an accession by the next 
mail from that country. Rails are now being shipped at the local 
ports for the Russian markets, and engagements are a little more 
numerous than they have hitherto been during the present season, 
but it is quite clear that the exports will not come up to last year. 
From the Continent encouraging advices continue to be received, 
and the extension of railways in the several countries promise a 
considerable addition to the demand. In the home trade orders 
are gradually becoming more numerous, but there is an absence 
of those large quantities which are so essential to keep the works 
going with anything like regularity. Bars command about the 
usual sale, and show no change in quotation. The pig iron trade 
is reported as being in the same condition as last week. 

The tinplate trade is still greatly depressed, but the make is 
being restricted in accordance with the resolution passed at the 
last quarterly meeting, and stocks will soon become greatly reduced. 
Quotations for coke are firmer. 

Steam coal proprietors are doing an average amount of business, 
but there is nothing like activity being evinced in the shipments, 
the intense heat experienced making the labour of trimming ex- 
ceedingly laborious. The demand is principally from the East, to 
which large quantities are being sent, and the orders from French 
houses are fully up to the average. With the Northern and Baltic 
houses there is a limited amount of business being done, and there 
is no prospect of a speedy improvement taking place. To the Con- 
tinent there is a falling off in the quantity shipped, but it is pro- 
bable a favourable reaction will set in before many days have 
elapsed. For house qualities there is about an average demand at 
this season of the year, and the hands at several of the collieries 
are but indifferently employed. 

A dividend at the rate of 7} per cent. per annum free of income 
tax is announced by the Provincial Banking Corporation, Limited, 
which has several branches in this district. 











| Company, Limited, is expected to be at the rate of 12 per cent. per 
annum. 

The general meeting of the members of the South Wales 
Institute of Engineers will be held at the Town Hall, Newport, on 
Thursday next, at 12 o’clock. The discussion of Mr. G. Cope 
Pearce’s paper on ** Mechanical Ventilation,” will be resumed, The 
discussion of Mr. A. Bassett’s paper on *‘ Patent Fuel,” will be 
resumed. The paper on ** Davis’ Self-acting Steam Striker,” by 
Mr. D. Davies, will be discussed. The paper on ** Overwinding, 
and how to prevent it,” by Mr. W. Fairley, will be discussed. The 
paper on the ‘Assurance of Miners and Colliers,” by Mr. 
Christopher James, will be disenssed. The following papers will 
be read and discussed: —On ‘* King’s Patent for the Prevention of 
Accidents in Pits.” by Mr. John King (communicated through 
Mr. Thomas Evans). On the ‘‘ Brendon Hills ‘Spathose Iron Ore 
and Mines,’” by Mr. Morgan Morgan. 

The Bala and Dolgelly shareholders have determined to avail 
themselves of the powers contained in the Railways Extension of 
Time Act, 1867, and they have passed a resolution approving 
of an application to the Board of Trade for an extension of time to 
complete two branches. Additional capital to the extent of £30,000 
in shares, and £10,000 on mortgage, is to be raised so as to complete 
the undertaki The main line it appears has been inspected by 
an officer from the Board of Trade, and is expected to be opened 
for traflic in a few days. 

Arrangements are being made by the Government for putting 
Portland in direct. communication with the coal districts of South 
Wales, to facilitate the coaling of her Majesty’s ships. 

The ninth half-yearly meeting of the Newport Dry Dock 
Company has been held, and the report states that in consequence 
of the necessity of charging £1056 10s, in the half year against 
profit and loss, the account showed a loss, though not attributable 
to that particular period, of £734 12s. 4d. The directors, notwith- 
standing the past, express their opinion that the business of the 
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years it has suffered in common with all trading operations. Upon 
the arrival of the ship Crawshay Bailey, the directors confidently 
expect a profit upon her voyage sutlicient to pay a dividend of not 
leas than 5 per cent. for the year. 

The Burry Port Company have at last decided to make the line 


will be *‘ let out,” preparatory to commencing operations with the 
new railway. There is no richer mineral district in the Princi- 
pality than the Gwendraeth Valley, and none more in greater need 


Great Western and London and North-Western Railways will 
afiord ample means for conveying the coal to the London and other 
markets, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroorn: Waterworks : Shipbuilding on the Mersey—THe RIVERS 
POLLUTION CONMISSIONERS AT STOCKPORT—HUMBER IRONWORKS 
— MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RaAILWay: 
Rotherham Branch—NoxtuH-Eastern District: Shipbuilding 
on the Tees: Cleveland Water Company (Limited): The Cleve- 
land Iron Trade: The Coal Trade: Dock Accommodation at Mid- 
Weshorough —STaTe OF TRADE: South Yorkshire: Shefiteld, 

At the last meeting of the Liverpool Water Committee—as was 

hinted, we believe, last week—the engineer reported that as the 

Hilton House tunnel runs over an important coal bed which the 

owner is about to commence working, it will be necessary to 

replace the tunnel with pines, in order to prevent the possibility 
of a serious disaster. The sanction of Parliament would be 
required for the execution of the proposed works. The estimate 
of the cost of making an open cutting and laying a line of 4tin. 
pipe in place of the present tunnel, and filling over the top of the 
pipe, was £38,080. According toa return made to the House of 

Commons, on the motion of Mr. Candlish, M.P., the number of 

vessels built in Liverpool in 1867 was twenty-two, and their aggre- 
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wood, and three composite. Five wooden vessels of an aggregate 
of 341 tons were built at Runcorn. Liverpool stands fourth in 
the list in respect to shipbuilding tonnage for 1567, Glasgow being 
at the head with 52,865 tons. 

On Monday afternoon Col. Sir W. Denison and Dr. E. Frank- 
land, two of the commissioners for inquiring into the best means of 
remedying the pollution of rivers, visited Stockport in the prosecu- 
tion of their inquiries with respect to the Mersey and its 
tributaries. Mr. Alderman Hallam stated that the town was 


drainage. The flushing of the sewers was not attended to as it 
ought to be, and this was owing ina great measure to the fact 
of the waterworks not belonging to the town council, but toa 
private joint-stock company, the result being that the inhabitants 
had to pay very dearly for every gallon of water they used. 

A rumour which has obtained currency that the Humber Iron- 
works had been purchased by Mr. Bates, of Liverpool, is incorrect. 

The Rotherham branch of the Manchester, Sheffield, and 
Lincolnshire Railway is now completed, and will be ready for 
tratlic to-morrow, August Ist. 

Four launches took place from Tees yards last week. Messrs. 
Richardson and Duck, of Stockton, launched the Miranda, 245ft. 
in length, 32ft. broad, 19ft. depth of hold, and 1207 tons burthen. 
The vessel has engines of 90 horse-power with tubular boilers. She 
is built for Messrs Leatham Brothers, of Hull. Messrs. Pearse and 
Lockwood launched a vessel of similar dimensions for a Shields 
firm. Yesterday week another vessel was launched from Messrs, 

Richardson and Duck’s yard, her dimensions being—length, 51ft., 
9in.; extreme breadth, 10ft., Gin.; depth of hold, 6ft.; burthen, 
253 tons. Herengines are by Messrs. D. Joy and Co., Middles- 
borough, and she is designed to tug ships in Brazilian waters. A 
sister vessel was launched from the same yard on Saturday; both 
vessels are built to order for Messrs, Hett and Co., Liverpool. The 
shipments, foreign, of coal from Middlesborough in the first half of 
last year showed a decrease of 10,260 tons as compared with the 
corresponding period of 1867; in the shipments coastwise there 
was also a decrease of 17,777 tons. The Cleveland Water Company 
(Limited) has nearly completed its works for bringing water from 
the Lockwood and Swindale springs to Saltburn-by-the-Sea, a dis- 
tance of sixand a-half miles. The mains were laid by Messrs. W. 
J. Anderson and Brothers, of Middlesborough, and were supplied 
by Messrs. Boleckow and Vaughan (Limited), Messrs. Hopkins, 
Gilkes and Co. (Limited), and Messrs. Cochrane, Grove, and Co. 
The pipes cross some heavy ravines, and are not laid high level 
across, but continuously up and down precipitous embankments, 
the water gravitating the whole distance, 

The state of the furnaces in the Cleveland district is as follows: 
—In blast, cight-nine; out of blast, fifty-one. The rail makers of 
the Cleveland group are stated to be now better employed than for 
some time past, considerable shipments being in progress both for 
Russia and America. The bar iron and plate trade is, however, 
languid. The merchant bar mills are only working about half time, 
and prices are depressed. The shipment of pig both for foreign 
and coastwise are steady; the continental deliveries have been 
principally for the Baltic, Holland, and Belgium. The inland 
trade is considered dull, and stocks are rather increasing. The 
iron shipyards of the district are pretty well employed, and the 
large ironfounders are pushing forward contracts for both home 
and foreign waterworks. 

As regards other north-eastern topics, it may be observed that 
the demand for coal is no better, and that the pits throughout the 
entire coal district are working little more than half time. Messrs. 
Redhead and Softly, of South Shields, are putting engines into 
their clinker-built tugs, and Mr. Almond is putting engines into 





two; but the foreign demand for Tyne tugs is stated to have fallen 


up the Gwendraeth Valley, and on the 15th of August the canal | 


well sowered, but was in an indifferent state as regards house | 





company is a sound and profitable one, though for the last two | 


of railway accommodation; and when the line is completed the | 





gate burthen was 12,475 tons. Fifteen were of iron, four of | 
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off. Messrs. Denton Gray, and Co, have launched a screw steamer 
this week for Messrs. Appleby, Ropner, and Co., coal exporters, An 
influential deputation representing the Middlesborough Chamber of 
Commerce, the Town Council, and the Tees Conservancy Commis 
sioners, had an interview with the directors of the North-Eastern 
Railway at York on Friday on the question of increased dock 
accommodation at Middlesborough. Mr. Williams, of Bolckow and 
Vaughan’s, submitted a mass of statistics, showing that the pro- 
portion of Middlesborough iron which had to be sent to other parts 
for shipment was very great, and that it was increasing at a rapid 
rate. The trade, generally, he said, was languishing dreadfully 
for want of accommodation, and in the foundry trade it was found 
more advantageous to take Cleveland iron away to the Clyde, the 
Tyne, and elsewhere, at a cost of several shillings per ton for 
carriage, and there make castings, as ships could be obtained to 
take them away. The same state of things existed as regards rails 
wrought iron, and other branches of the trade. Other gentlemen 
(including Mr. Bolckow) having spoken, the chairman of the board 
of directors, Mr. H. 8, Thompson, said the directors could not 
resist the conviction that there was a greet need of increased dock 
accommodation, and they promised that at the next meeting of the 
shareholders in the North-Eastern Railway Company in August 
they would recommend that the work should be carried out ag 
speedily as possible. It was understood that about £90,000 would 
be expended in widening the entrance to the present dock at 
Middlesborough, and giving as much extra area and depth of water 
as could be obtained. 

There is little or no alteration to note in the iron and coal 
trades of the South Yorkshire district. There is a fair demand for 
rails and manufactured iron, but no improvement in the business 
doing in coal, although there has beena little more doing in steam 
qualities to Grimsby. 

Most of the heavy branches of Sheffield trade have been some. 
what more active, but the iron trade of the town and district hag 
not shown a proportionate improvement, although in some quar. 
ters some fair crders have come to hand, There is a fair demand 
for railway matérie/, and a larger trade has been done in steel rail. 
way rails than has recently been the case. No improvement js 
noted in the demand for steel for manufacturing purposes. The 
trade for all descriptions of tools is in a languid state. 





PRICES CURRENT OF METALS AND OILS, 






















































1868. 1867. 
Correr—Pritish—cake and tile,| £2 8. do £8. d}2 8d. £ 4, @, 
Per tON 2. -seeereeeceee |} 73 0 0.. 76 0 075 0 0..77 O46 
Best selected ° -- | 76 0 0.. 78 0 0/78 0 .. 80 @ 9 
Sheet .....+ ane sees | 73 0 0.. 80 O 0] 80 O 0.. 82 0 9 
sottoms $2 0 0.. 8 0 % 86 0 0... 8 0 9 
Australian, per ton .. -. »-| 77 @ 0.. 80 0 ¢; 80 O 0O.. 86 0 9 
Spanish Cake .....++2...+06 00c.. 0 0 072 0 OO. 0 0 @ 
Chili Bars........+ 63 0 9.. *8 10 0) 0 0. 6 09 
Do refined ingot see | 72 0 6... 73 19 $8 00.. 0 09 
YELLOW METAL, per lb. ...... ;} 00 6G} 0 0 v 07 6 0% 
1RON, pig in Scotland, ton...... | 2 12 10 cash | 213 1écash, 
Bar, Welsh, in London ...... 650 610 © 615 0. 700 
Wales. | 512 6.. 515 0] 6 0 0. 6 5 0 
Staffordshire..| 7 5 0 60 Gi F710 @. 0686 
Rail, in Wales.......-.....-| 510 0.. 6 0 6] 600.. 650 
Sheets, singles in London.. . 9 5 0. 0 0 i 9 0 6. 910 0 
Hoops, first quality .e...+++ | 8 5 0. 9 0 0 8&8 5 0.. 810 6 
Nailrods.....020 seevsees | 710 0.. 0 0 ¢] 710 0.. 000 
Swedish 917 6..10 5 010 5 0.. 1OW @ 
LEAD, Pig, Forei 136 5 0..18 7 619 5 O. 99086 
English, W.B. .. 21 5 0.. 0 n of 2115 0. 0 0 @ 
Other brands 19 0 0.. 0 6 0 191) 0.. 1915 0 
Sheet, milled..... -| 29 0 0.. 0 O Oo} 2015 0... 9 0 0 
Shot, patent. 2210 9..2215 «| 9 0 0. 9 00 
Red or minium.. 2015 9.. 0 ¢} 21 5 0. 000 
White, dry....... oi@ @ @.. 0 0 29 6 0.. 2910 0 
ground in oil... 26 0 0.. 0 0 28 0 0.. 30 0 0 
itharge, W.B. ..ceee ss @ 8.. 0 9325 0%. 9 6 0 
QUICKSILVER, per bot. ... 617 0.. o 6 617 0... 90900 
SPELTER, Silesian, perton ....| 19 15 ©.. 0021 00. 000 
English V & S .cccccceseeese | 1910 0.. 1915 0| 09 0 0. 0 OG 
ZINC, ditto sheet ....... 2510 0..26 9 "| 26 0 6. 0068 
STE Swedish faggot . oi © 5%. © 8 a 000. 0090 
ceccsecee eon | 1415 0..15 0 Of 0 0 0. 0 0 @ 
TIN, Banca, per cwt eee | 415 0.. © 0 vo} 412 0. 0080 
Straits, fine—cash . } 413 9%. 600470. 4710 
For arrival ... -| 413 0.. 41231) 4 8 6.. 0 0 0 
English blocks .. | 415 @.. 416 0} 411 0.. 0 0 9 
Bare wccoscccceses oe 416 0.. 417 612 0... 994 
Refined, in blocks ....--.. |} 417 0.. 418 ¢) 414 0.. 0 0 0 
TINPLATES, per bx of 225 sheets | 
IC COKE 2... ccceces secees 4630. 33 @-8 8S Ge 1 5 0 
IX ditto. 6 @. § 9 &2it DP Ge 38S 
IC charcoal 17 6. § 8 of 1 8 0. 1100 
IX ditto ...cenee |} 113 6.. 114 Oo} 114 0. 116 0 
COALS, best, | O17 6.. 013 6 O21 O.. 021 3 
CRONE ceccccsses -| O14 9.. 017 OF 019 6.. 020 9 
OILS, per tun, Seal, pale 126 0 0. 0 0 039 00. 000 
Brown .. 132 0 0.. 0 0 Oj 38 O 0... 34 0 0 
Sperm, body .....eee wee | 94 0 0.2 95 O 01105 O 0.,108 0 0 
Whale, South Sea, pale ......| 35 0 0.. 36 0 0/39 0 0.. 00 0 
BOE dicicetssctmn | Me 8 Oe 2 OES € S..9 92 
Brown --| 33 0 0.. © 0 0] 35 0 0.. 36 0 0 
E.I. Fish ... ace| 31 0 0.4. 0 0 0135 0 0.. 000 
Olive, Gallipoli . 63 0 0.. 0 0 064 0 0. 000 
Spanish ,...-«. .| 6210 0.. 65 0 0 62 0 0., 6210 0 
Palm .. -|40 0 0.. 0 0 0/40 5 0. 09 0 
Linseed .ococesscces .| 3010 0.. 0 O 0 39:10 O.. 3915 0 
Rapeseed, English pale .| 3310 0.. 34 0 0] 4t 0 0.. 0 0 0 
Brown ... 3110 0.. 9 0 0 39 0 0.. 0 0 9 
Foreign pale.. | 3> 0 0.. 3519 0] 42 0 0.. 43 0 0 
Brown vee | 32:0 0, 33 0 0} 39 0 0.. 40 0 0 
Ea6 cocces eee | 65 0 0, 67 O 0] 58 0 O,, 59 0 0 
Tallow ccccccsccccccs -| 37 0 0.. 0 0 0 36 O O.. 38 0 0 
PRICES CURRENT OF TIMBER. 
1863. 1867. 1868. 1867. 
er load — £02 «2/2 % £4 Perlond— 23,540 464 
eak «...eseeeeeee11 19 1310} 9 01010 | Yel. pine, per reduced O. 
Quebec, red pine .. 3 5 415| 3 0 410 | Canada, Ist quality 17 015 10 17 0 19 10 
yellow pine... 213 4 5| 215 4 0 Qnd do... 111091210 12 013 0 
St. John’s N.B.,,yel.. 0 0 0 06/ © 0 © O || Archangel,yellow.11 0123 0 11:10 12 10 
Quebec, oak, white.. 5 5 510| 5 5 6 0 | St. Petersburgyel. 10 012 6 101011 0 
birch...... 4 5 5 0] 310 410|| Finland ........ 7 0380) 8090 
elm 4 5 5/810 5 0 || Memel .......... 90 00 000 80 
Meme! ..... 0 0] 0 © O O || Gothenburg, yel... 8 0 910) 8101019 
Dautsic, oak ......4 0 6 0} 310 6 0|| white 8 09 0| 8090 
2 3 10 | 2 0 3 0 || Geffe, yellow...... 9 01010) 9 O11 0 
Memel, fir -3 4 5| 3 0 310||Soderhamn ...... 9 01010) 9 01010 
IMM weeee -3 0 8 3! 83 0 8 & | Christiania,perC. 
Swedish . 1.2 5 210/115 22 | I2ft.by3 by 9414 020 0) 16 092 0 
Masts, Queb ees . Lee - “ 7 . } pentane eae 
1, pine § 5 ec! ank, Dn 
JaFine0 0.001000 Ol] perdottin. ¢ °F 2 3 0161 6 
Lathwood,Dantz.fm. 610 710} 410 5 0 | Staves, per standard M, 
St, Peter’s 8 10 910) 610 7 10 || Quebec pip»...... 65 0 9 0 88 0M 0 


Deals, per C., 12ft. by 3ft. 9in, puncheon 24 02) 0 20 021 ¥ 
Quebec, wht.spruce 13 020 0/ 14109110 | crown 80 0 
StJohn whtapruce 13 10 15 10 |13 19 15 10 || town } 140.0 155 0 15001 








PRESENTATION. —Messrs. Barings, London, and Charles Attwood, 
have been pleased to present their late manager, Mr. William 
Thomas, of Tow Law, with £200, in recognition of his services in 
connection with the Weardale Iron and Coal Company (Limited), 
near Darlington. : 

SoutH KENSINGTON MusEUM.—Visitors during the week ending 
25th July, 1868 :—On Monday, Tuesday, and Saturday, free, from 
ten a.m. to ten p.m., 18,392; on Wednesday, Thursday, and 
Friday, admission, 6d., from ten a.m. till six p.m., 2336 ; National 
Portrait Exhibition, by payment, 1278, ; total, 22,006 ; average of 
corresponding week in former years, 10,798, Total from the 
opening of the museum, 7,580,259. ’ 

LONDON ASSOCIATION OF FoREMEN ENGINEERS.—At the ordi- 
nary monthly meeting of members of this institution to-morrow 
(Saturday), Mr. George F. Ansell will read a paper “*On the 
Manufacture of Sugar.” It is expected that on this occasion 
several new processes will be described, and many experiments 
exhibited illustrative of them. The chair will be taken at 
8 p.m., by Mr. Joseph Newton, of the Reyal Mint, presidert 
of the society. 
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Avuaust 7, 1868. 
oN THE FORM OF PROFILE TO BE ADOPTED 


IN LARGE MASONRY DAMS OF RESERVOIRS. 


As Dererminep BY M. Detocre, ENGINEER OF THE 
‘ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE. 
No, IV. 

2 Determination of the Profile of Equal Mesistance by an 
Approximate Method. 

The profile which would be adopted in practice divides 
itself, as We have seen, into three parts, The first part, 
CDBA, Fig. 13, has both its inner and outer faces 
vertical. The second part A BM N has a vertical face 
on the side next the water and a sloping face outside; the 
third part M NST has both faces sloped. 

We have seen how to determine the part CD BA; we 


FIC .13 
c_o 


FIG .14 
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need not return thereto. We shall suppose that below the 
horizontal plane B A the dam is divided into sections of 
equal height. The question will be to calculate the pro- 
jections as bb", Nn, x’ n" of the elements of the slope on 
the horizontal plane, below which serves as the base. 

Let us first see how any section A Bc’ b’ will be deter- 
mined by the part BAMN. The height of this section is 
known. We shall represent it by 1’. 

The problem will be at once solved by referring to the 
determination of the part MN BA of Fig. 14, which has 
been already developed. 

It will be sufficient in equations (23) and (24) to re- 
place the unknown height z by 4’, and we shall then obtain 
the following equations :— 

Axt?+2(Ab+8) v4+0(b2°+6p— 4be—pg H°=0 ) 
(2AK—H'*) x? + 20 (3A—2/') x + Gu A—48'—OAH3=0 (33) 
Placing as we did before 

( : 
fQ 


(32) 


s+bhi=o 


h+k=H 
These equations would be otherwise obtained directly by 
following the method pointed out for finding Equations 
(23) and (24). We would make use of the first or of the 


; b+er 
second, according as « were greater or less than = a 


The preceding formule will serve for the calculation of 
all the sections successively of the part BAMN of the 
profile (Fig. 13). After having determined each of them 
we must see if the pressure on the points « M of the inner 
face is below the limit R’; as soon as this limit is exceeded 
it is necessary to gig ig 
give a batter to Guo 
the two faces, and 
we pass to the 
determination of 7 
the last part mjciviin 
MNS T of the io '\F 
profile of Fig. 13. 

This problem has 
been solved already 
when determining 
the lower part of 
the profile of Fig. 17. 
The formule to be employed are equations (28), (29), (30), 
and (31), , ee eT 
9. M. de Sazilly, in the memoir published in 1853 in the 

Annales des ponts et chaussées” on the walls of storage 
reservoirs, has adopted a profile slightly different from 
that of Fig. 13 in the calculation of a wall whose form 
differs but slightly from that of equal resistance. This 









G18 engineer, instead of assuming the 
9 faces of the wall to be formed of 
eer successive inclined surfaces, takes 
*| Rees them as composed of a system of 
— vertical faces separated by steps or 
nee offsets, as shown in Fig. 18. 
; | The profile is calculated by the 
r sapeomeeness condition that the pressure at each 
of the re-entering angles of the 


{5 outer face when the reservoir is 
: ~~ full, and of the inner face when it 
is empty, shall be equal to the limit R’. 

The upper part CD BA of the profile is determined in 
precisely the same manner as in the case of the profile, 
Fig. 13. The width of the top a and the height AD= 2 
are fixed according to the case by equations (14) or (15)— 

(2° +a*x—at*rA=0 .... (14) 
6 Av?+dea%r—B3rAa°*=0... (15) 

To put these Equations into the form of those given by 
M. Sazilly they must be solved as regards a. Thus we get 
ye (35) and (36), which, with the exception of the 
<meenee of notation, are just the same as those given in 

eighth paragraph of that engineer's memoir. 


4x 


a= Ff 
A\— 2 


° (35) 


a=. f, 6A 


A—42 


The steps of the secona ” 
a by the method pa = pean fot 
a a N of Fig. (13). The following equations are 
(A — 2) (b+ 2) 242 (¢— bh) (b+ a)—OH+ 6u—6 be +382 n= 

h' (3A—4 hat + 2e(3a—4 h’) oie +épa— tame. 


on following formule are got by solving these equa- 


(36) 














—_ obi 

wiieekeh Ae, PP 

+ JA (ay @H—6(¢—ob + Fe R)\ (37) 
= vs X—W 


at (7 \*, 4¢*—AGe#—4H?) ag) 

— - +/(<) +? (3A—42%/) ° 
We should make use of the first or of the second of these 

according as we have 

hiect 9% 

ein De 

“= “3 <or> 1 (6 + z) 

eth’ & 
The third part M NST of the profile would be deter- 

mined by the process we have employed for the profile of 

Fig. 13. Equations (28), (29), (30), and (31), for this last 

profile will be replaced by the following :— 
aly+2a|acytala?+26aly+26alae+ba 




















|_no|+2h0| —h’ | +2b29|/—40h | —4be C_p pom | 
| | on | +2bh | +26 Hg (=? (9) 
| | --4¢ [+e 
| Shay +h aay+3h'a 2+ObhA y+G 26 +6 a) | 
| +353hAG+6hA9 —4h? 46609 —Si’'e —1a$ 
| 4 h262'—8 hh’S, —Sh5e —4¢* »>=0. (40) 
—Shh'—4h? —8h'e¢ \ 
—4h? | 7 
aA lytt+2alaey+al22*+2e¢ yt2bale+aly | 
—h' —2h’ —hW'\) +202 4¢ +6, >=0 (41) | 
—4bi’ +2bh' | —dtie! 
BSWay+Gh AcytSh ale +6rzey+Gbhactbrp' =0 (42) 
—4h2) —8h2| —4h2?| —8i'e —S8h'e| —4e* § = 


In making use of these equations it will be necessary | 
to follow the indications which we have given for those | 
relating to Fig. 13. We have calculated the profile of adam 
of fifty metres in height by means of the preceding 
formule. The details will be found with the application 
| which we have made of them in the third chapter of our 
memoir. 

10. The Conditions of Stability as Regards Sliding.— 
The profile of the dam having been calculated by the pre- 
ceding considerations, it is necessary to see if the dimen- 
sions are sufficient to prevent the wall sliding horizontally 
on any of its beds, or on the foundation. Denoting by H 
the depth of a course below the summit, the force which 
tends to produce sliding on this bed is equal to the hori- 
zontal component of the pressure of the water against the 
part of the inner face, which is situated above this course | 
and is given by the equation 


8 H? 


r=-;- 





The resistances which oppose the action of this force are 
the friction of the two beds which tend to slide on each | 
other and the cohesion of the masonry. The friction is | 
proportional to the weight of the superior portion of the | 
structure, and. the cohesion to the thickness of the wall. 
Representing by f the coefficient of the friction of the 
masonry, by y the force of cohesion per superficial unit, by 
s the surface of that part of the profile which is situated 
above the bed under consideration, and by } the thickness 
of the wall at this point, the resistance R, to friction will be 

R=sé'f+y6 


and we must have 





6 H* 


sSif+yb> 5 


i'f+7b 
é H? 
These ratios must hold true for all horizontal sections of 
the profile, giving to f and y values agreeing) with | 
the nature of the materials employed. They must also | 
hold true for the base of the foundations; f and y would 
then represent the coefficient suitable for the soil on which 
the structure is built. It will be convenient in practice, in 
order to be quite safe, that not only shall the ratio, | 
9 { 


~ 


2 l1.... (48 


> 


sSif+vb 
3 H? 
| be less than the value found for it in the case of existing | 
| reservoirs which have stood well. In the part of our | 
memoir devoted to the applications of our theories we shall | 
return to the use to be made of (43). The dimensions of | 
the profile to be adopted having been determined by the 
formule above established, and the conditions necessary to | 
prevent sliding having been satisfied, it remains to deter- | 
mine if the ground of the foundation is capable of sup- | 
porting the limiting pressure adopted for the masonry, and 
whether it be possible for the wall to slide on this soil. 
The questions had not to beconsidered in the case of the dams 
of the Upper Loire, for they were founded on the solid rock 
| of which the resistance to crushing exceeded that of the 
| masonry, and the tendency of the masonry to slide over it, | 
| was not greater than the same tendency between any two | 
contiguous beds in the structure. The precautions to | 
| take if the soil were less resistant, would be either to con- | 
solidate the ground by the means ordinarily employed for | 
the foundations of important works, or to diminish the | 
ressure on the ground by increasing the width of the 
ase of the profile. 
| 


be greater than unit T, but that it shall not | 








Cuapter II.—Tyre or Dam ror AporrTion In Narrow 
VALLEYs. 
1l. Dams Arranged in the Form of an Arch, 


In the first chapter of this memoir we did not inquire into 
the lengths of the dams of which we determined the other 
dimensions. The profiles which we have calculated can resist 
the thrust of the water for any length by virtue of their own 
weight merely. In places wherethe valleys to be dammed are 
narrow and of good ground, it is possible, by giving the dam 
the form of an arch, to transmit the pressure horizontally 
to the sides of the gorge, and we — to see if this 
e~rangement will allow of any reduction being made in the 
dimensions. It ic oasy to estimate the effect of transmitting 
the pressure laterally to the sides of the valley. Let us 
take the profile of Fig. 1 for example. It is subjected to 











| mitted laterally, 


| consideration. 


two forces, the weight P and the pressure F. When the 
wall is straight and of indefinite length these two forces 
FIG.1. 

D, 


give rise to a resultant, R; and to 
obtain stability we must be cer- 
tain that the point, E, where 
this resultant meets the founda- 
tion, shall be within the base 
A B, and at a sufficient distance 
from the outer angle B, for the 
pressure of this point must not 
exceed the limit R’. But on the 
other hand, when the wall is 
curved, the pressure F is trans- 
and is de- 
stroyed by the reactions of the 
ground, and does not combine 
with the weight P. It is 
= then that in some cases the thickness of the base can 

e reduced, but for the complete treatment of the question 
we must find, what thickness to give the dam in order that 
the masonry, which transmits the pressure horizontally 
shall at no point be subjected to a greater pressure than R’, 
Suppose that A’ E B, A” C B”, represent (Fig. 19) 
horizontal section, considered as at a depth, H, below the 
top, and that the lines V V, V’ V’ be the section of the sides of 


FIC.I9. ; 








iv 











the valley through the same horizontal plane. The pressure 
F, of the water at each point, E’, of the outer face, A’ E B, 
of the wall is normal to this curve. The determination of 
the thickness, C E, to be given to the wall is closely 
analogous to that for the stability of ordinary arches, only 
that the pressures on each voussoir, instead of bein 

parallel to each other and equal to the weight of such 
voussoir, are all normal to the outer curve A’ E B, and are 


| ali equal if the arch be supposed to be divided into equal 


voussoirs. 

The conditions render the problem more easy of solu- 
tion than that of an ordinary arch, and lead to an 
equation which gives the thickness at the key directly 
without tentation, We shall assume that the curve A’ E B’ 
is the arc of a circle, with the centre at O; and we shall 
suppose, as is commonly done in investigations con- 
cerning the stability of arches, the thickness CE at the 
key determined by the condition that the curve of 
pressures passing to the point G, situated at the third 
of this line, the pressure at the nearest end E shall be 
equal to R.! The curve of pressures in the case of equili- 


| brium should be strictly perpendicular to all the actions of 
| the pressure of the water on the arch which converge 


towards the centre O,and consequently this curve is a circle 
concentric with that which forms the outer curve. Then 
to have a stable structure we must have equilibrium in the 
half-arch EC L B’, between the reaction of the abatement 
at the point K (*), the pressures of the water at the 


| point E and the point B’, and reaction R of the half-arch 
| A'H 


EC. This condition of stability leads to the follow- 
ing equation :— 
= ML FoR x EN (44) 


which expresses that the sum of the moments of the actions 


' of the pressures of the water referred to the point K are 


equal to the reaction R referred to the same point. Let 
us put O E=p, O G = p’; let us represent by A the angle 
E O By, by «@ the variable angle formed by the direction of 
any joint C’ E’ with the radius O B’, and by w the pressure 
exerted by the water per superficial unit at the depth under 
The pressure of the water on an element 
E’ of the face A’ E B’ is represented by w d s, or by wpda. 
Since we have 
ds =p da 

The mement referred to the point K of the elementary 
pressure F is accordingly 

wpdaM' K=w/pp'sinada 
and consequently 


s MiF= fs => wpe’ sin.a da=wpp’ (1—cos. A) 
On the other hand : 
KN =p?’ (1 — cos, A,) 
and, in consequence, equation 44 becomes 
w pp’ (1 — cos. A) = Rp’ (1 — cos. A), 





whence, 
wp=R 
and as 
_ He 
o— 2 
R= Hed oe ¢ © @ @ (45) 





9 


The value of R once determined,’ the thickness EC=-+ 
is obtained at once. In fact the pressure on the joint E C 
at the point E, where it is most considerable, must be equal 
to the limiting pressure. This condition is expressed 
by formula :— 
2 P 
zsuy >> (10) 





* The part ofthe dam B’ L B’’ acts as an 


abutment ; it transmits to the rock 
the pressure which it receives from the arch. 





a 





} 
i 
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!the different implements. The last column gives the weight 


F A . x 
Here it will be enough to make u =. P=R,and we ; 
s mase & 3 P My per square yard of moved soil, not as an average result, 








though, but as the result of a single weighing, and therefore of 
very doubtful value. 






























































obtain i 
2R Description of implement. Total | Average | Cross sec-| Length | Time of | Draft to | Draft tocut ! see By 
~ maz width of | depth of | tloncat | of experi- | Indicator.| move im-| 1 sq. in. |‘ piso Of Weight per 
x | | implement. cultivation) through. | furrew. | ment. plement. cross section. me (8A4are yd, 
and replacing R by its value in (45) in. if “eer. | | Wb. | ~ | 
2 a 16 12 | | aut 12 | 1345 70 i 
r= H x p 6 Pe es (46) { 1. Howard's one-furrow deep plough d | a6 13 | 413 ws | 1635 73} 1 gg 919 
P i de | ( lt 123 no 2165 11° oe 
It is to be remarked that a mass of masonry suitably | iS | ne | | 4 “4 259 59 v4 10 
! s ; a a a as a wi 4 ent breasts .. se ee | d | 30 144 | bt 85 8882 89 ‘ 068 
built cannot resist like an arch when the thickness at the | 5. Snel se, 6S 94 } 102 | 115 3425 90 ae e 
key is too great in proportion to the radius. The present | atop aia iaa i a of | Bt 2 - ~ ie 
state of science with regard to the stability of arches does | * Howard's four-furrow plovgh «| ) | gy 3s | | 119 | 120 10°0 9 | 8% 
not enable us to fix the proportion with mathematical | 5. Fowler's five-furrow scarier .. | $ ai = gee SH} | gs { 
es é ° . ‘ s ( 4 . Ny 
precision; but we may regard it as certain, we think, that | |. , 7’ : 50 sh | | “s = te 
y reg ’ P . {a 5 } 93 120 12°0 
1 P /4¢\ 6. Fowler’s five-tine cultivator .. : | < 11°95 
the hypotheses which have led us to formula (46) could no | Ub 50 ih 12 120 7 119 . } 
longer hold true if the thickness at the key were to exceed | 7. Howard's four-tine cultivator .. | }% 7) ny | = jo room ae 10°5 1 
. . . “ye t ‘ - oi se 
a third of the radius. Let us take, then, for the limiting | | | 
Ls p F | 
ve c= ‘ ae . 36 5 216 25 2 5° | 8 
alue of x, wc 3 and calculate the corresponding value |< gins three-tine cultivator (a % | 6 | a 125 120 | 3189 1187 55 | 56) sat 
| db 36 | 6 216 131 120 3422 | #19386 «| | (5% 5 | 
of Hi. | 9. Howard's four-furrow digger { ; 4 ._ | = ssa a — “i a | a3 | | 432 
Formula (46) becomes eee nae {a 40 9 | 30 i01 120 | 6215 | 3533 | 98 be 
o Fre po ous owler's four-furrow digger... |} 5 40 9 | 360 107 120 60"2 3194 | esi } 93 | 603 
“= ‘ , fa 33 4 132 99 | 3819 } 2039 | 15°3 | " , 
3 i = Hayes’ five-tine cultivator .. ib os | «2 | ose +H 10 «|| 6495) 6| sass sag | 188 34 
o* = ~. ' 12. Fowler's nine-tine turning imple- a 7 3h 270 109 120 |) |=646°99 2335 | 86) ar = 
from it is deduced | ee wl oe bo : 370 231 4 poe ors | wosy | OS | 8S 
Da ° * P g 1 405 3 2 i} 33" 3° “2 i 
 - Xr eee. 13. Howard's nine-tino cultivator .. } ; o0 y+ 406 134 — | oe sao | 6 8 . } 891 
36 | 
. ° ° ! ihe A yigg tet goo cenit ‘initia 
" Taking mn ng and 6= $ as wehave done in our applica- We are indebted for this table to the kindness and the careful notes of our friend M, Eyth, C.E., of Brussels. 
1ons, We obtain ' 








H = 4, 47 | 
Whence we must conclude that for dams of a height Poza 
greater than 447 metres, we should be led to adopt a REBUILY. 
thickness at the key too great in proportion to the radius THE following is a translation of the statistical portion of Baron 
for the materials to be considered as acting like an arch (*) Hausman’s report to the Emperor, as recently published in the 
Moniteur. Dealing, as it does, with an expenditure on a single 
city equal to a tenth of the national debt of England, the whole 


DYNAMOMETRICAL PLOUGH TRIALS AT of which has been devoted to architectural and engineering im- 
LEICESTER provements, it will, we think, be of considerable interest to our 
THE dynamometrical trials of steam-ploughing instruments, | readers. The first tuble relates to the amount expended on 
which took plage on Monday and Tuesday, the 12th and 13th July, | improvements since 1853:— 
at Leicester, and of which we give the principal results in the ad- lst.—Streets and gente apes Le tmed eee nde. «n Anan 
pa ° ° ° i.e., within the cld barriers 799, Mee TOL 
joining list, were conducted in the following manner :— Becomes benny é.e, between the old 
One of Messrs, Clayton and Shuttleworth’s 10-horse power single and new barriers.. +. «+ ++ mn 
cylinder engines, working with an average pressure of 951b, to 1051b. 
during the experiments, was driving one of Messrs. Howard’s well- Total.. +2 e+ oe oe os 
known ploughing tackle, of the roundabout style, the different im- 
plements under trial being one after the other attached to the 
same rope and apparatus. 

_The field, of a hard sun-baked clay soil, mixed with gravel and 
flintstones, was not quite level, the lower parts being considerably 
lighter and freer from stones than the upper ones; the consequence 
was that some of the implements worked at a very varying depth, 
the Se portions being always found towards the lower end of | Various improvements:— 
the fiel 4 Churches, schools, hospitals, marke’s, im- 

Messrs. Amos’ ingenious stationary dynamometer for measuring provements ia streets and quays, 
the strain in a moving rope was placed on one side of the windlass, 6.000,0007. contributed towards the Ex- 
and the ploughing rope passed Ferm it. Thus the strain in the bibltiom, He, ++ 20 or oo oe 
ploughing rope was measured when the implement came up the | 
field. At the same time the back strain in the slack rope was 
measured by a simple spring dynamometer attached to the plough | 
and hind rope itself, and showing a pretty constant figure of from 
450 Ib. to 500 ib. 

The figuresdndicated by the stationary dynamometer give indi- 
rectly the foot-pounds required to move the implement through : gs thoes 
the length of field under consideration. To find the strain in the | of streets and roads in Paris is now 850 kilometres - 


BARON HAUSMAN’S REPORT ON PARIS 








85,366,796f. = 3,414,672 


854,400,224f. <= 235,176,109 








2nd.—Miscellancous expenses .6 os «+ 935,369,862f. <= 439,254,794 


This sum includes :— 
Payment of debts previous to 1853 .. «. 136,892,911f, 
Debts since 1853 «2 os oc cc ce oe 135,646,390. 


273,539,390 L>. 





707,330,561f. 








Total,as above, .. «. «+ 931,d59,S62F. 


Works Completed or in Progress. —All the contracts for improve- 
ments are calculated, so that ail the improvements will be com- 
pleted in 1870 at the latest. They are in a very advanced state. 
They include the following works:—New streets and roads, the 
total length of which is 90 kilometres = 56 miles (the total ee. 
= OL¢ mules); 


rope the figure has to be multiplied by a constant, and divided by | markets and other public buildings; waterworks (the water supply 


the distance the implement has travelled. The constant is found | was as follows in 1553): — 


: sg Pega Sabie metres. 
experimentally, and depends upon the elasticity of the principal Lao metres 


2 : aj neduct, 1090 cuhi2 metres in the twenty-four hour: 1,020 

steel spring of thedynamometer. It was fixed four years ago at the SS oleae ig , 600 
a : <. s . . . rene. ee - * “* - - - - * - 

Newcastle Show, and is not now quite correct # the spring during Ourcq canal. co ee co 105,990 


Old pumps at Chailiot and ont Notre Dame... «2 «2 «« 7,060 
ee oe 113,600 


the time has in any way altered its elasticity. But the relative 
strain the different implements required will still be correct, even 
if such an alteration should have taken place. as, 

Another small defect of the instrament was remarked, via, tho ‘ahead apiinaas ey 
occasional slipping of the rope over one of the pulleys which sets | The town waterworks now supply over 350,000 cubic metres = 
the whole counting apparatus of the dynamometer in motion. | 77,000,000 gallons, as under:— 
Still even that had not much to do with the final results, as the 


Total in twenty-four hours .. . 


Cubic metres. 


counting of the travel ceased at the same time with the counting of — signed 2 dla ink eat a a Pam ha Seales Bah” = 
the strain. les ae ee ee 2 600 
_ More serious was the slipping of the friction discs, whose speeds New pumps in the bed of the Seine .. .. se os ee 838,000 
indicated directly the foot-pounds given out by the engine. The Passy artesian well .- oo se oe | 


fault no doubt began with the second experiment of Howard’s 
four-tine cultivator, where it produced the startling result of indi- Ditto also in the Marne, feeding te Ourcy caval +. ++ .. 80,000 
cating a smaller draft by increased speed and greater depth of the , _Dhuisriveraqueduct «. «. s+ 4. ee ee ++ se ee 30,000 
implement. Finally, during the first experiment with Howard’s | 352,600 
ag ta digger, it — a = —s the pe 6 adjusted, (Or neatly 77,000,000 gallons.) 
leaving the experiments wi mith’s three-tine cultivator, which In addition to the above there will be shortly the Vanne aque- 
seems to have taken the least draft, of rather doubtful value, duct and two other artesian wells (Butte-aux-Cailles, place Hébert). 
With reference to the depth of work, it is well known how diffi- | Twelve new reservoirs have been built. 
cult this seemingly simple question can be answered, especially in In 1852 the town waterworks, supplying 112,600 cubic metres, 
a field like the one under trial, where one could see one implement the pipes being too small never delivered more than 80,000 cubic 
go 10in. to 12in. in the lower parts, and 4in, to 5in. in the upper | metres, From 1852 to 1867, 674,649 metres linear of pipes have 
parts of the same furrow. We tried to ascertain as much as pos- | been laid, with diameters from 0°40 metre to 1°10 metre (15in. to 
sible the average depth of each implement’s work, but have no 3ft. Gin.). The total length of the pipes is now 1380 kilometres = 
doubt that our endeavours in this respect will find very little fa- | 8554 miles. 
your with anybody specially interested in the matter, as the — Sewers. —In 1852 the total length of sewers in Paris, within the 
friends of a certain implement generally insist on taking the | old barriers was 107,430 metres linear = 66°61 miles, but the 
maximum, and its enemies the minimum depth, which can be largest of these sewers, excepting the “‘ Egout de Ceinture,” had 
found along a furrow. P | a height of 1°80 metres only (about 6ft.) and 1°30 metres=4ft. 3in. 
One should expect that the weight of ground moved per square | greatest width. In the suburban zone 165,560 metres linear = 
yard gives a fair measure for the work actually performed. Unfor- | 102} miles of new sewers have been constructed. Moreover, 8200 
tunately the weights given in the last column are the result of a | metres linear=5'l miles have been built outside Paris, discharging 
single weighing in each plot, and after seeing on a previous day in | the drainage of the town in the Seine at Asniéres and St. Denis. 
afield ploughed by the same implement at seemingly the same | A large number of old sewers have been rebuilt and widened. At 
depth, the weights of a square yard differ more than 40 per cent., | present the total length of sewers is 517,860 metres = 321°1 miles, 
we cannot but decline to give to this column any practical impor- including 176,169 metres of the largest section. Four new bridges 
tance in our calculations, : . | have been built, eleven have been restored, and the toll on the 
Each trial lasted two minutes (with a few exceptions), showing | Pont de Grenelle redeemed, freeing the traffic. 
that the average speed of the implements was from fifty yards|  yees.—There are now 95,577 trees in the public streets and 
to sixty yards per minute. avenues. 
The different columns of our list require some explanation:— Financial.—The total outlay from 1852 to 1867 has amounted 
The width of the implement ought to be the breadth cultivated at i 
one trip, but the latter is usually smaller by one tine or plough 
running more or less in the ploughed land. The actual section 
cut through is consequently 10 to 15 per cent. smaller than the 
theoretical figure given in the third column. Column 6 gives the 
length of furrow drawn during the time, given in column 7, which 
is the time of the actual experiments, The indicated figure of the 
dynamometer, given in column 8, has no practi value, and | 
serves only as a test of the subsequent calculations, In column 9 | 
pag ag 4 be moa in ed front rope, less the constant strain 
i To 789), or P ai i 
implement, whilst in the following sun cchuant eo aims _— in various districts for the service of thotown.. «. 
required to cut through a square inch of cross section of soil by About £18,630,000 = 465,775,195£ ‘ 
oe ea eae * ment of all wuihs contracte 
The annuities (a) include the pa: ayoar 1370, The municipality 
ities from 1858 to 1868 
out of the ordinary resources of the budget, but an agreement is 





New waterworks at St. Maur(Muirne river) .. 2. «2 «- 40,000 


1st.—Outlay on new streets and roads (grande Voirie) as 
bo’ <o «6 of ce o« oo GRE. 


MDOVA 2. oc ce ce ve oe 
2ud.— Miscellaneous, ditto .. eo cc co cco co co 981,960,852f, 





Total oc cc co co co co co co ov 1,865,770,086f, 
Out of this enormous amount 1,399,994,890F., or nearly £56,000,000, 
have been paid. The following sums have yet to be paid:— 
(a) Annuities of subsidies to companies having conces- : 
sions of contracts to execute the works .. .. «+ 453,033,005f 
(6) Balance of accounts to be paid for property bought oenensone 











(*) For heights less than 4°47 metres there would be an advantage 


arranging the wallas an arch, even in wide valleys, by constructing mor for, which will be completed before t 
mediate abutments; but we shall not stop to discuss this question, as the dams | Of Paris had bound itself to pay these annu 
constructed on the Upper Loire were all of considerable height. 





now concluded with the Crédit Foncier Company, by virtue of 
which that company will pay the greater part of the annuities (a), 
namely, 398,440,040f. in the space of the next sixty years; the 
town is to pay an interest of 5 per cent. on the subsidies advanced 
by the company, together with a commission of 0°J6 per cent 
The town may pay off its debts, if convenient, within the stipa- 
lated term of sixty years, saving the interest. 

In short, all the improvements will be paid either out of the 
ordinary income of the town or by loans. No tax has been levied 
to pay the expenditure, as the Emperor wished the taxes to be as 
light as possible in the metropolis. The municipal authorities will 
now have to give their attention to two questions; first, to see that 
all accounts with contractors be settled according to the terms of 
the agreement with the Crédit Foncier Company, and, second, to 
make arrangements for reducing rates and taxes and lowering the 
prices of house rents, 

Baron Hausman, inquiring whether the income of the town is 
likely to be sufficient to pay all debts incurred up to the present 
time, finds that the ordinary revenue of Faris has continually 
increased from 1852, The ordinary expenses have gone on increas- 
ing too, but in a smaller proportivn, as shown by the following 
figures :— 

Urdinary rece!pts. Ordinary expenses, 
1835 «2 00 oe IBA,TUNBATE. oe ce ce oe 77,312,735f. 
1836 eo co co co 341,689,966% cc co co co %S.076.3871, 
1857 eo cc co ce 155,643,293f. ce .2 co eco 81,970,323f 

The total amount of ordinary receipts since 1853, inclusive, is 
1,642,881,238f. = £65,715,249; that of the ordinary expenses, 
937,184,962f. = £37,487,398. 

By the agreement with the Crédit Foncier the capital of 
398,440,040f. is converted into an annuity of 21,574,387f. = 
£863,000 nearly, during the next sixty years. In addition to this 
amount, the town will have to pay before 1877 a sum of 
54,592.965F. = £2,181,000 nearly, to balance subsidy accounts, 
and 12,742.1907. as above (4) for property purchased by the town, 
together 67,535,155f., or 6,735,515f. per annum, with an annual 
mean interest of 1,683,378. 


5 total, 8,416,891f. = £337,00 
nearly. 


Thus the town will have to provide out of its available re- 
sources, and after paying ordinary expenses, for a total payment 
of 29,991,281f., or say 39,000,000f. = £1,20,000, But the 
available resources will exceed 58,000,000f. in 1869, and in 1870 
they will amount to 60,000,000. (£2,400,000). 

Therefore in 1870, after setting aside 30,000,000f. for the above 
payment, there will be a surplus of 30,000,000f., which can be 
employed as the Emperor shall please to direct. 

Remarks.—Baron Hausman congratulates himself in his report 
on the sucgess of his administration during the lasy fifteen years, 
and appears especially proud of his lordly streets (vires mayistrate). 








| There is but little engineering merit in these streets. But the new 
| waterworks (Passy, Dhuys, Vanne), will no doubt be considere@, 





hy engineers at least, as the greatest work achieved by the Préfet 
of the Seine and the engineers of his administration. Among the 
parks, squares, and public promenades, the west end of the Dois 
de Boulogne, the Park of the Buttes, Chaumont, and the Pau 
Morneaux are the most remarkable. Baron Hausman’s adminis- 
tration has provided no cheap lodgings for working men. Thereis 
no work in Paris similar to the Thames Embankment. 

Our readers will searcely expect us to venture an opinion on the 
financial question, but we cannot let this opportunity escape us 
without protesting in a general way against the system of drawing 
on the future (escompter l'avenir), which has been followed out by 
the superior functionaries, not only in the matter of Paris im- 
provements, but in the completion of the French railways and 
other works of public utility. Thus it appears from documents 
communicated during the recent debate on French railways in the 
Corps Legislatif, that there will be a tax on the dividends of 
French railways for many years to come in order to reimburse the 
sums advanced by the Government as subsidies or guarantees of 
interest. We should not like to see the French system introduced 
in our country. 








THE MANUFACTURE ofr MarnspRincs,—The prodigious increase 
in value that labour can give a raw material is often instanced in 
the spiral spring of a common watch. We always believed until 
lately that such springs, and the similar but larger ones used for 
musical boxes and clocks, were produced at Sheffield simply by 
rolling. It has, however, lately come under our notice that a con- 
siderable trade in finishing and tempering, and, indeed, manu- 
facturing such springs, is done in Clerkenwell. Inferior springs 
are drawn out between rollers in Sheffield, and the work of the 
London artisan simply consists in polishing these steel ribbons, 
giving them the familiar blue colour of the watch spring, te™- 
poring them, cutting them into the proper lengths, and wiv mg 
the finished lengths into the spirals. But the highest —_* 
springs—those developing the greatest resistance, and yet Pins 
up the least space—are wrought out by hand in a cold ot eater’s 
round wire. The operation very much resembles, 6? 7 on 
work. A very smooth and somewhat convex #7! 38 dat b . 
which the round wire is placed, in order 4v,°¢ — 7 al 
rather heavy hammer. The steel is ~vvessarily eT do oui 
times during the operation. The «ather rough edges of the rt “4 
thus formed are filed strais*® while being held between a sort 0 
very broad vice, ar? “2° whole is then polished by being drawn 
between a fu or pair of vertical clamps supplied with emery 
and ~ 16is then tempered and coloured blue by means of the 
heat of a gas flame. Only the very highest class, and therefore 
the most homogeneous steel, can stand the severe hammering 
without cracking, and this necessity for using only the very a 
material no doubt partly accounts for the very great superiority 0 
hammered steel springs. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. V. 


TRANSVERSE strain may be — as the on brought ad 
F > by a force tending to bend it transversely or perpendicu- 
— pl length. Itis not necessary that a body should be in 
a horizontal position, in order to undergo a strain of this nature, 
although from tke fact that it is usually explained with Fic4 
reference solely to beams and girders in a horizontal | 
position, many may naturally fall into that supposition. 
‘All long pillars similar to that represented in Fig. 1, when 
loaded, have a tendency to bend, and assume the position 
shown by the dotted line, demonstrating that, in addition 
to the crushing or compressive action of the _load, a 
transverse strain at right angles to the longitudinal axis 
of the pillar is also exerted. The same thing happens | 


See =o 


th struts inclined at any angle to the horizon, a 
ool for instance. If the rafter in Fig. 2 be loaded, 4 
it will tend to assume the position shown by the dotted line 
and it is with a view to prevent this, that all long rafters and 
struts are braced at intervals. This is the object 
of the introduction of the “collar,” or stay in 
timber roofs. It will be seen hereafter that 
although the “collar” is useful for preventing 
the bending of the rafters, yet it adds to the 
actual strain upon them. The transverse strain 
on the principal rafters of large roofs, can only be 
overcome by a skilful arrangement of bracing, 
which has led to the adoption of the comparatively 
modern iron trussed roofs, so many examples of 
which can now be seenin our warehouses, workshops, 
and railway stations. While the examples in Figs. 1 and 2 are 
sufficient to demonstrate that a transverse strain can be pro- 
duced on a pillar or beam when placed either upright or 
inclined at any angle to the horizon, yet its peculiar properties, 
and the calcula- Fic.3 0.4 
tions connected 
with it, are always 7 
investigated upon “77 
the assumption 77 Y 
that the body “™ W/ 
under its influence is in a horizontal position represented in 
Figs. 3 and 4, and would have a tendency, when subjected to its 
action, to bend in the direction of the dotted lines. Were this 
course not adopted the investigations relating to transverse 
strains would be complicated by those belonging to the action 
of the crushing strain, and it would be very difficult to separate 
accurately their combined effect. 

Before proceeding to the investigation of the numerous 
problems relating to the subject of transverse strain, let us first 
draw attention to ita bending action, and its effect upon the body 
under its influence. In scientific works, many of which are of a 
very abstruse character, this question, involving the exact de- 
termination of a variety of data of very little practical impor- 
tance, we meet with such terms as “neutral surface,” “ neutral 
point,” “neutral axis,” and “neutral line” of a body. These 
are generally briefly enunciated, and the student is either left to 
his own resources to discover what they really signify, or, as 
more frequently happens, he takes them for granted, and is con- 
sequently working in the dark in all his future operations into 
which they enter. In 
Fig. 5, let a solid rec- 
tangular beam be sup- 
posed to be bent under 
the action of .a trans- 
verse strain. Under 
these circumstances the 
particles of fibres situ- 
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B ated upon the upper or 

Pr convex portion of the 

Uy ref beam A, B, will be ex- 
Wide tended or lengthened, 


while those situated upon the lower concave part C, D, 
will be compressed or shortened. It will be at once mani- 
fest that there must be a line of demarcation or boundary 
somewhere about the centre of the beam, dividing the 
lengthened from the shortened fibres; and this line itself will 
represent the position of a layer of fibres which are neither 
lengthened nor shortened, but remain, so far as their length is 
concerned, quite unaffected by the strain. The exact position of 
this line, or of the layer of unaffected particles, is in some in- 
stances a work {of great labour to determine; but, fortunately, 
its approximate position in those form of beams and girders 
usually met with in practice can be ascertained with tolerable 
readiness and accurately enough for all working purposes. At 
present, in the case shown in Fig 5, we will assume it to be in 
the direction of the line E, F. _1f we imagine a horizontal plane 
to be drawn through the line E, F, so as to leave exposed a plan 
of the layer of invariable or unaffected fibres, then that plan 
represents the “neutral surface” of the beam, since it contains 
all the fibres unaltered in length. The 
line E, F is therefore the longitudinal 4 
elevation of the ,“neutral surface,” or’ [ 
= eg a the curve of the un- /77 
ecte res. we now make a cross ERR 
section of the beam at any point, we shall AC 
cut the “neutral surface,” and the inter- LY 
section will give us the line E, F, in Fig. 6, 
which is the “neutral axis” of the cross section A, B, C, D. 
It will be presently seen what a very great influence upon 
the strength of the beam is exercised by the position of 
Fic? the line E, F, in the cross section, and how 

M the arrangement of the material relative 
to it virtually determines the proper form 
to be adopted for girders, A vertical longi- 
tudinal plane drawn through the centre of 
the beam will intersect the neutral surface 
Pp and cut all the neutral axes in the point P, 

as in Fig. 7, which may be called the neutral 
point for any given section. 

Those of our readers who are familiar 
with working drawings will not fail to per- 
ceive that the relation between “neutral 
- surface,” “line of curve,” and “neutral 
D ‘Thy axis,” are those of plan, elevation, and sec- 
Fig. 8. Rnd gnngne represented to the same scale in 
right ain, or rather the load, is supposed to act at 
gat angles to ‘ha longitudinal axis of 
before and after bending v. —_ & Se tam, both 
speaking fulfil es place, It cannot, mathematically 

g, fulfil both these conan... but if the first ibe i 

the second will be sufficiently close 1. 41) 7. tical amen 
Without entering into any algebraical om. of a bj a 
be enough for us to state that when the above conde. = 
fulfilled upon the truth of Hooke’s law, the position of the 
neutral axis in any cross section of a beam will coincide 
= the position of the centre of gravity. Consequently, 

© neutral axis of all the cross sections, or the neutral 





























line of all square, circular, and rectangular beams, will pass 
| exactly through the centre, and the neutral line and the longi- 
| tudinal axis will coincide. With respect to the arrangement of 
| the particles about the neutral 
axis, the law is—no matter what 
the material may be—that each 
particle or each layer of fibres 
exerts a resistance against a trans- 
verse strain in direct proportion 
to its distance from that axis.* 
The conclusion to be naturally 
deduced from this fact is that 
all the material should be placed as far as possible from 
the neutral axis—a condition which, when carried out, gives 
rise to the ordinary flanged girder. If we take the solid 


FIC.8 





beam A, B, C, D, in Fig, 9, and transfer the material 
Fic.9 


near the centre to the top and 
bottom, we at once obtain a 
flanged girder, every layer of 
fibres on the flanges acting with 
nearly twice the amount of resist- 
ance in the solid beam. Since 
the fibres upon one-half the beam 
are in tension and the others in 
compression, it is evident that no 

layer can be acting with a 
leverage greater than half the depth of the beam. Galileo, 
who was one of the first to investigate the properties of 
transverse strain, fell into a fatal error in imagining that the 
neutral axis was situated, not at or near the centre, but at the 
lower edge of the beam. At the moment of fracture there is no 
doubt but that the neutral line shifts its position, and all that 
has been stated with regard to its coinciding with the centre of 
gravity only holds so far as the ordinary safe working strain is 
concerned. Moreover, the neutral axis will evidently not occupy 
the position of the centre of the body unless the resistances to 
extension and compression are identical, which is never the case. 
In some substances they do not differ very much, and in others 
they differ to a considerable extent—as in cast iron, for instance. 
The example given in Fig. 9, where the solid beam is converted 
into a flanged girder, must not be regarded as indicating the best 
method of effecting the conversion, but only as an illustration 
of the manner in which the arrangement of the material with 
reference to the neutral axis affects the strength of the construc- 
tion. At the same time, the first flanged girders were made after 
this pattern, with equal top and bottom flanges, and the correct 
mode of distributing the material in cast iron girders was not 
understood until the labours and experiments of the late Pro- 
fessor Hodgkinson discovered the true form in which the greatest 
amount of strength was obtained. 

The transverse strain upon a beam resulting from a weight 
placed upon it will evidently depend upon the position of the 
weight, since the whole of the theory of horizontal beams turns 
upon the principle of the lever. It will be well to explain this a 
little in detail, so that a sound and accurate idea of the principle 
may be obtained at starting. 

We will commence with a general case, and then proceed to 
particular examples. In Fig. 10 a beam is shown resting upon 
two supports, 

















A and B. A L c 

weight W is [ La 7 

placed = upon =z . bene fies 

the beam; how W ZZ), --—-- »----yYWY4 
is it supported, Y, ; Y 

and in what AZ ZY 'o Y B 
proportion do Y, Fic.i0 = V7 

the supports or ZZ; Z 


abutments contribute respectively towards sustaining it? Since 
the beam rests upon A and B, it is manifest that they together 
support the entire weight by their upward reaction. The term 
reaction is virtually the same as resistance, although it sometimes 
perplexes the beginner, who does not exactly perceive the neces- 
sity for employing it. Let us suppose for a moment that the 
weight W exercises a downward pressure upon the abutment A 
of 20 Ib, and that it is only able to bear 10 lb.; it 
will consequently yield, and the beam will come down. 
In other words, its reaction or resistance is not great 
enough. To ensure equilibrium, that is, to prevent the beam 
coming down as described, the vertical reaction of the supports 
must together equal the total weight, and each abutment must 
exert a reaction equal to the weight brought upon it. Any excess 
of resistance in the one support will not compensate for a defi- 
ciency in that of the other.* From the position of the 
weight, the near abutment A evidently receives a greater 
portion of its downward pressure than the far one B, 
and in accordance with the principle of the lever, the 
reaction of each is inversely as its distance from the weight, 
and since action and reaction are equal and opposite, the weight 
W is transferred to the two supports A and B in portions, in the 
inverse ratio of its distance from each, or in the proportion of the 
two segments a and 8, into which the weight divides the whole 
beam. For example, let W equal 20 tons, let a = 5ft. and b = 
10ft., then we have the following proportion :—Pressure on 
A : that on B:: 10: 5, or the pressure on A equal twice that on 
B. Consequently the total weight W of twenty tons is trans- 
ferred to the supports A and B, in portions equal respectively to 
13°33 and 6°66 tons. Having disposed of the pressure upon the 
supports, we have next to determine the effect of the weight upon 
the beam itself, or the moment of the strain. The term moment 
may be considered as signifying the force with which the strain 
tends to break the beam, but it must not be confounded with 
the term strain. The strain upon a beam and the moment of a 
strain are very different things, as will be explained when we 
treat of the method of calculating the strength of girders, and 
determining their relative areas and proportions. So far as the 
weight W is concerned, two cases in connection with its effect 
upon the beam present themselves. One is the action it may 
produce at any given point C, and the other the amount of 
strain it developes at the point D, where it is situated. 
To find the moment of the strain produced by the 
weight W upon the beam at the point C, we may com- 
mence by taking the reaction, or the pressure of the weight 
W upon either of the abutments A or B. As, however, there is 
no use in giving two methods when one will always suffice, and 
since one is much more complicated than the other, let it be 
borne in mind in working out this problem always to take the 
reaction of the support which is nearest to the point at which the 
moment of the strain is required. In other words, let the point 
always be situated between the weight and the abutment of which 
the upward pressure or vertical reaction is employed in the 
calculation. 

* Generally, if z= any particle situated at a distance y from the neutral 
axis, and x’ another particle at a distance y',then 7 = 2. Their respective 
moments win he + v y and 2x y. sd 

* Algebraically, if W be the total weight, P the pressure on the ab utment 


A 
and P’ that on B, R thereaction of A and R’ thatofB, then the cu uatiuus of 
equilibrium are that R = P,R’ = Pana (RB | BY) — (et r)=W. 











| at A should be used instead of that at B. 














Thus, were it required to find the moment of the strain upon 
the beam at a point situated between W and A, the reaction 
In the one case we 
confine our attention solely to the pressure at B, but in the 
other we should have to subtract that occasioned by W from 
that at A, and the calculation would be much more tedious. 

By the moment of any force is meant the product of the 
force in tons, lbs., or whatever may be the unit chosen, by its 
perpendicular or shortest distance from the point at which its 
effect is required. This will be exemp ified in the present in- 
stance. The vertical reaction at the abutment B is perpendicu- 
lar to the longitudinal axis of the beam, or, at any rate, it is 
sufficient to assume it to be so; thus, its moment is obtained by 
multiplying it by the distance from B toC. But the reaction at B 
is due to the pressure exercised by the weight W, and therefore 
the moment of the strain at C caused by W is equal to 
that pressure multiplied by the distance from B to the point C. 
In Fig. 10 let this distance be 3ft., then the moment of the 
strain at C, produced by the weight W, is given by the calcula- 
tion ene = 20 tons; or, since the re-action at B has 
been found equal to 6°66’ tons, we have its moment about 
C = 6°66’ x 3= 19°98 tons. To solve the second question, or 
what is the moment of strain at the point where the weight is 
placed, it is evident that the point C is shifted to O, and we 
may take the reaction of either pier and multiply it. by its 
respective distances from the weight; thus the reactions of the 
pier A is known to be equal to 13°33 tons, and, multiplying this 
by the segment a, the answer is, 13°33 x 5= 66°65, the moment 
of strain in tons where the weight is applied. Again, the reac- 
tion at the pier B is 6°66 tons, which, multiplied by the distance } 
= also 66°6 tons the amount of the strain. The short general 
rule for determining the moment of the strain at the point when 
a weight is applied is as follows :—“ Multiply the weight in tons 
by the rectangle under the segments into which the weight 
divides the beam, and divide the product by the length of the 
beam, all dimensions being in feet.” The calculation will stand 
20 x 5 x 10 - 

——y5 «= 666 tons. 

Another question of interest here presents itself. At what 
part of the beam should the weight be applied so that the 
moment of strain may be the greatest, or as it is commonly 
called, amaximum? This will manifestly take place when the 
product of the rectangle under the segments is also a maximum, 
that is when a is equal to }, and the product is a* or 4°. When 
this occurs the value of a or b becomes equal to that of half the 
span, equal to the square of the span divided by 4, so that by the 
rule we have already given we should have W multiplied by the 
square of the span and divided by the span. Reducing this frac- 
tion to its lowest terms we have thé moment of strain resulting 
from a weight at the centre obtained as follows :—“ Multiply the 
weight in tons by the span in feet, divide by 4, and the quotient 
is the moment of strain in- tons.”* In our example suppose 
20 tons to be placed at the centre, then the calculation is 


20 x 15 _75 tons, The same result can be deduced by the 


thus—moment of strain — 


principle of the lever, which governs all the strain upon horizon- 
tal beams. The weight W at the centre is transmitted in equal 
portion to the supports A and B, which react upon the beam, 


and a strain of 
leverage with which it acts is half the length of the beam since 
the weight is in the middle. If we multiply half the weight by 


half the span, we obtain, as before, the moment of strain equal 
to the weight multiplied by the span and divided by 4. 


is impressed upon it in consequence, and the 








THE SEA OF SARGASSO AS A SOURCE OF 
MANURE. 
(From Cosmos, July, 1868.) 

RETURNING from America to Europe, M. Jules Laverriére 
crossed that part of the ocean to the west of the Azores, which is 
known by the name of the Weedy Sea, orSeaof Varech. Immense 
quantities of floating vegetable matter, similar to those which so 
vividly struck the i ination of Christopher Columbus and his 
companions, floated alongside the ship. For several days the 
passengers continued to gaze with astonishment upon these, moving 

rairies, as Oviédo calls them, stretching to all points of the 

orizon, and carried hither and thither within the same latitudes 
by the combined action of the Gulf stream and the trade winds. 
Here was a neglected or rather unknown mine of wealth, which 
M. Laverriére has made it his business to open up, after having 
collected the necessary information. More recent researches 
made by Captain Leps, of the French Navy, have shown that the 
Sea of Sargasso is situated between the 17th and 38th deg. of 
north latitude, and between {the 30th and 84th deg. west 
longitude on the meridian of Paris. 

According to the map drawn by this officer the weeds seem to 
form in this sea two separate thickets. One, which may be called 
the American thicket, at a greater distance from the European 
continent, covers the space between the Antilles and Newfound- 
land; the other, which is comparatively nearer to us, extends to 
the west of, and beyond the Cape de Verd Islands, and 1 
northwards as far as across the Azores. These two masses occupy, 
according to Humboldt, a surface equal to six or seven times that 
of Germany—that is, about 370,000,000 of hectares. Of these two 
thickets the American is the most extensive, but the collection of 
green substance which constitutes it is more thinly scattered. In 
the Euro thicket, on the contrary, the mass is denser. From 
an area of about one square metre M. Laverriére collected a bed of 
twisted Varech fifteen centimetres thick, and weighing when fresh 
6 kilos. 300 grammes. Estimating the manure which might be 
collected at a mean quantity of 1 kilo. per square metre over the 
whole extent of the European mass, the following proximate 
results are obtained :— 

**The mass covers a surface of 20 deg. latitude and 15 deg. longi. 
tude, which, at this distance from the equator, is equivalent to 1300 
kilos. in breadth and 2000 kilos. in height, and consequently gives 
a superficies of 260,000,000 of hectares, capable of supplying 
2,600,000,000 tons of green marine manure, rding to the 

uantities generally used in East Lothian, viz., fifteen quintaux to 

e acre, the European mass of the Sea of Sargasso might furhish 
manure to fertilise from 800,000,000 to 900,000,000 of hectares. 
The efficaciousness of the Varech as a manure has been sufficiently 
proved, and wherever its use is possible the crops are abundant, 
and the land rises in value.” 

The analysis already made by M. Corinwinder seem to prove 
that the Varechs of the Sea of are as rich in fertilising 
matter as those used in England and Normandy. 








THE Manchest tastrophe is ther illustration vf the utter 
want of attention to means of speedy egress which our public 
buildings exhibit. 


* Mathematically, let W = weight 4 «ns, L = span in feet of beam, and 











6 
M = moment of strain, and 0, a8 before ; then M = WX Sx é 
4 2 
* Thus Wx 4X? strain Buta=b= 2. Therefore XL = 


"CE = moment of strain at contre. 
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COMPOSITE SHIPBUILDING—IMPROVED METHOD OF FASTENING. 
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Composite shipbuilding, offering as it does many advantagesand ; Thus the Quévy station was enlarged last year, and a definitive 


inducements to its general adoption, still possesses defects claiming 
serious attention. The great insecurity of the present method of 
bolting the outside skin or planking necessitates the introduction 


of additional ties, such as diagonal straps and stringers on the | 


frames, Xc., in order to strengthen the fabric, insure sufficient 
rigidity, and prevent as much as possible any working or straining 
of the structure. This, adding materially to the cost of the ship, 
does not prevent the frequent repairs required by this description 
of vessels, the common feature of these repairs being the weak- 
ness of the bolting. 

The plan I propose is for a more secure method of fastening the 
outside skin, by introducing through bolts driven and clenched on 
ings. To this endI would make the frames as Fig. 1 
> bars, and of stronger section than the present sc ‘ 
tely reversed or facing tegether, with an oak plank worked 
lupon the inside, the whole being temporarily secured together 









| sionnaire of a branch which terminates there. 


till the outer skin and ceiling are wrought, the ceiling to be of | 
hard wood, and laid the same as in vessels built of wood. By 
this means the bolts not coming in contact with the iron frames 







might be of copper or yellow metal as well as iron, and-even 
treenails could be used, and the single or double mode of fasten 
adopted as in wood ships. 

The expense incurred in the frames will be fully balanced by 


> 29 ; 
| considered to be so associated wit 


passenger station was constructed at Erquelinnes, where the 
company’s service effects a junction with the Central Belgian. A 
commencement has been made at Flémalle-Haute, on the Namur 
and Liége line, with works of some importance, in order to put 
that station in a state to receive the Li¢ge and Limbourg conces- 
The company 
introduced last year 3600 tons of steel rails and 5124 iron sleepers 
upon the Belgian lines, these new materials being laid down on 


| 


parts of the way where there are exceptional causes of deteriora- | 
tion at work, and where the rails and sleepers hitherto empioyed | 


have only lasted a short time. This has not been done without a 
rather considerable outlay; it remains to be seen whether the 
results obtained are beneficial from an economic point of view. 

We return to the South Austrian, Lombardy, and Central Italy 
Railway. In consequence of a convention concluded April 15t! 
1867, the company has undertaken the execution of certain wor 
at the port of Trieste, comprising a breakwater sheltering a 1: 
basin, certain moles and quays of debarkation, extensive platforms 
| for the deposit of goods, &c. The company has entered into 
arrangements with contractors for the execution of these works, 
with the exception of cer accessory parts of them which art 


















| Trieste station that they cannot yet be prudently undertaken. 


the curtailment of reversed bars, the outside ties above alluded | The rates at which the contracts actually adjudicated have been let 


to, &c., rendered needless by the additional strength and more 

secure method of fastening, a better ship being thus obtained 

without additional cost or sacrifice of interior capacity, nor re- 

quiring such frequent repairs. E. JACKSON. 
St. Peter's, Newcastle-on-Tyne. 











FOREIGN AND COLONIAL RAILWAYS. 


BESIDES an extension of the shelter for locomotives at Amiens | 
on the Northern of France Railway—to which reference has | 


already been made—the increase in the number of locomotives in 
use on the company’s lines obliged the management to construct 
last new year sheds at La Chapelle and St.!Pierre-les-Calais. Some 
accessory buildings of rather considerable extent have also been 
executed at La Chapelle as offices for employés, shelter for trucks, 
stables for horses employed in shunting, &c. Finally, the manage- 
ment completed last year the consolidation and fish-jointing of 
various coast lines, which for a distance of upwards of sixty miles 
had only four sleepers to each rail 18ft. in length, the rails not 


being united to each other by fish-joints. These lines, which lead | 


to Dunkirk and Calais, are now, like all the other parts of the 
network, exclusively composed of rails 26ft. in length, and weigh- 
ing 75lb. per yard, while all the rails are fish-jointed, and have 
everywhere seven sleepers to each length of 20ft. of rail. The 
company executed last year on the account and on behalf of the 
parties interested three important sidings. The first was carried 
out for the Flechinelle Colliery, the second for the Lievin Colliery, 
on the Pas-de-Calais Collieries line; and the third, for the manu- 
factory of MM. St. Fréres, terminating at the Hangest, on the 
line from Amiens to Boulogne. The directors also executed seven- 
teen other sidings of less extent, the number of siding junctions 
now existing on the Northern main system being thus increased 
to no less than 151. The plans of a line from Valenciennes to 
Aulnoye have been sent for some months to the Government, and 
on ofticial approval being given to them the works will be com- 
menced. The delay which has arisen is attributable probably to 
the intervention of the military authorities in the matter. To 
pass now to the company’s new network, we may note that the 
company’s line from Amiens to Tergnier was opened for traffic 
July 1st, 1567. The plants of a line from Laon to the frontier are 
approved, and the works have been commenced over the whole 
distance, with the exception of 93 miles from Laon. As regards 
this section the Minister of Public Works has suspended his 
decision as to the route, in order to examine the complaints of one 
cantonal town, the inhabitants of which desired that the station 
provided for their accommodation should be in their immediate 
neighbourhood; as, however, the 94 miles in question do not pre- 
sent at all heavy works, the execution of the whole line will not 
be retarded by this incident, amd it is expected to be completed 
before the close of next year. This summer has witnessed the open- 
ing of 3} miles uniting the Anor station to the Chimay line 
in Belgium; by this step in advance the company is enabled to 
give a partial satisfaction to the interests grouped round the 
industrial towns of Hirson and Fourmies. The works of the 
Aulnoye and Anor line are rather considerable; they are being 
prosecuted with activity, and it is expected that the traffic will 
be commenced in the course of next year. A line from Hirson to 
Charleville, which the Eastern of France is constructing, appears 
likely to be opened at nearly the same period, sv that the Aulnoye 
and Anor line will havea useful continuation. The route of a 
line from Senlis to Grépy has been approved by the Minister of 
Public Works, and the dixsctors expect to be shortly in a position 
to commence the works. Plans of the earthworks of the Beauvais 
and Gournay line have been addressed to the Minister of Public 
Works. This line and that from Senlis to Crépy, which have 
between them a development of 31} miles, are the ‘only portions 
of the new network which have not yet been commenced. The 


company has certain lines in North Belgium, and various works 
were prosecuted last year upon this portion of the undertaking, 


induces hopes that the company will secure a just remuneration 
for its expenditure; at the same time the principal advantage 
which the company has in view is the increase which, the port 
once executed, the company cannot fail to secure in the general 
traflic of the undertaking. The transport and immersion of the 
| rock which forms the basis of the principal work—the breakwater 
| have been commenced, aa well as the manufacture of blocks of 
artificial stone. By the terms of the convention of April, 1567, 
the port is to be executed in seven years, and the State provides 
| for the cost of the works—estimmted at £1,350,000—by means of 
| twelve annuities with interest at the rate of’5, per cent. per 
jannum, The first annuity matured in the course of the year 1807, 
and the company duly received the amount, and upon the whole 
the company does not expect td sustain any loss, but, on the con- 
trary, to realise some indisputable advantages from the works 
which it has undertaken. The company has also on hand a line 
from Kanizsa to Bares, which is intended to bring the system into 
communication with a very important colliery, the only one fur- 
nishing coal (properly so called) and lignites which exists in 
Austria, on the right bank of the Danube. The commencement 
of the works of the line was delayed in consequence of complaints 
and local difficulties which tended to cause the line to stop short at 
Kanizsa, instead of branching to Kereztur as the original plans 
proposed. The modified line would have been more costly, 
and it would have presented heavier slopes. The Hungarian 
Government finally admitted the justice of observations made 
on the subject by the company, and the works were com- 


before the close of this year, although the past winter was a 
severe one in the district. The earthworks are now in a very 
advanced state, ballast has been found in the immediate neighbour- 
hood of the line, and the laying of the permanent way has been 
actively pursued. The line present difficulties of construction 
at only one point. In this locality materials of construction 
cannot be obtained, nor can they be brought cheaply on the 
ground; it has been deemed advisable, then, to construct most of 
the works of art of wood. By this means it is hoped that 
difficulties met with on other lines of the network—and, among 
others, on the Agram and Karlstadt line—will be avoided. The 
use of wood has, at any rate, had the advantage of rendering the 
works both cheap and easy at the outset, and has allowed the 
period prescribed for their execution to be abridged. A good 
system of maintenance will, it is hoped, make the works now on 
hand last a long time, and in any case, when it becomes necessary 
to reconstruct them, the line will bring the requisite materials 
cheaply to the spot. A branch from Bares to Tunfkirchen is 


Tunfkirehen mines; and it will be completed at the same time as a 
line from Kanizsa to Bares. The Barcs station is intended to 
accommodate the two companies, and an arrangement has been 
concluded for the management of a common service in that 
station. The expenditure made in 1867 upon the Hungarian lines 
amounted to £115,548, and the outlay made previously to the close 
of 1866 having been £4,071,425, it follows that the total disburse- 
ments upon the group to December 31st, 1867, were £4,186,968. 
The Great Indian Peninsula Railway would appear to have 
surmounted the difficulties induced by the failure of the Mhow- 
kee-Mullee, and the unsatisfactory state of some of its other 
works; at any rate, the traffic returns show that a good business is 
being done. Mr. Rendel, who has reported on the works of the 
East Indian system, has estimated that as from January Ist, 1868, 
an expenditure of £3,697,000 will cover the cost of everything 
which the company hason hand and projected. This sum included 
£171,000, then required for the completion of the Jubbulpore line. 
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menced in August, 1867; the line is expected to be completed | 


being executed by a mixed company, owner of a great part of the | 
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POTH AND DECKENBACH’S WHEEL Hup 

THE two engravings which we extract from the Scientifig Amer; 
can, show a patent hub for securing the spokes in carriage wh, “ig 

On the outside of the sleeve, which is of two different > nee 
are cut differential screw threads, one engaging with one-half 
the hub and the other with the other half. On the outside end : 
scgewed, Each half of the hub is furnished 

il proj ns B, which, when Screwed 
ice for the spokes, holding them Very firmly, 
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with wedge-shaped 





The engravings present very plainly the peculiarities of the 
device. The rims may be made of good cast or malleable iron, or 
gun metal, The back band -that nearest the stock of the axle. 
tree—may be shrunk on the sleeve or threaded to screw on, as nay 
be desired. If required, the front band or cap may be dispensed 
with by casting that side of the hub long enough to cover the 
thread on the sleeve. The practical wheelwright will understand 
how the mortises should be tapered to give the proper dish to the 
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wheel, and he can have his patterns made according to his judgment. 
To drive the spokes it is necessary only to remove the caps from the 
finished hub and turn the box back two or three threads, enough to 
open the space from one-sixteenth to one-eighth of aninch, thendrive 
the spokes, with slips of leather on the tenons of the spokes, if 
desired. Then the parts of the hub may be screwed up bya 
wrench and the flanges will hold the spokes locked as though dove- 
tailed. If the parts of the hub are properly finished and the rim 
be true, the spokes and the rim of the wheel will also be true. 








SIEGE OPERATIONS AT CHATHAM, "3? 
Tue Royal Engineer establishment held its annual field day on 
Wednesday last, the 5th » programme was the work of 
a regular siege of a forti I ‘ound at the dis 
posal of the director f ip works for instructional 
purposes being essary that a good deal should 
be taken by granted. It was assumed 
that the fortifications of ( did not extend further to the 
westward than Prince Heury’s Bastion, and, that they consisted 
only of the works marked the illustration. The fortress 
was also strengthened by a system of countermines in front of 
St. Mary’s demi-bastion, and a stockade was erected so as to 
cover the sallyport near St. Mary’s barrier. The object of the 
display on Wednesday was not to train the young officers and 
men of the Corps of Engineers, but to ascertain exactly how 
much experience in such matters they had acquired during their 
stay at the establishment. An enemy, therefore, was suppo 
to have invested the place, and commenced operations by throw- 
ing up the works shown on our plan. It will be observed that 2 
considerable portion of these are only imaginary, and as such are 
shown by dotted lines, whereas the shaded portion was actually 






























| in existence, though in reality they were situated a great deal 


closer to Chatham fortress than would have been allowed in the 
case of an actual siege; but this, as we have already said, could 
not be avoided. 

For some weeks past the corps have been engaged in the follow- 
ing works, which were very creditably executed, roughly it is true, 
but still quite good enough for actual service if necessary:— 

A portion of a first parallel and approaches, executed by coll 
mon trench work; a screen battery, No. 1 on plan, for two guns, 
one a 64-pounder, and the other a 40-pounder breech-loading gut, 
both mounted on Clerk’s platforms. The magazine was an exc 
vation, capable of containing 380 rounds per gun, and hed 
shell recesses in the traverse and epaulments to hold an ajual 
number of shells ; a portion of a second parallel and approaches, 
executed by flying sap, but from want of sufficient gabions 
was removed prior to the operations; No. 2 on plan represe 
the position oi an indented sunken battery for three guns °° 
32-pounders and one 24-pounder. These guns were mom ed on 
common ground platforms, the magazine used here eng of the 
ordinary rectangular form. “ 

No. 3 on plan is a screen battery for +? mortars, one 13.in., 
and one 10-in,, both mounted = “/derson’s platforms. The 
magazine for this battery w~ uot at all like the one previously de- 
scribed, but it was oh+-*4e by mining, and made to contain 120 
metal-lined ~--» 2nd a large number of shells. No. 4 shows 

he riutt Of an elevated battery for two 24-pounder howitzers, 
bat it had only one traverse, and an epaulment on the 

In this battery the guns were placed 36ft. from centre to 
centre, and the parapet had the minimum thickness of 25ft., such 
as is now required to resist the heavy projectiles from a 600, 
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pounder or rifled ordnance in use. Royal and Cohorn mortars 
were mounted in the demi-parallel, which, as well asthe guns, 
were admirably manned by the Royal Artillery. 

A third parallel and zig-zags, executed by single sap, the end 
being left incomplete s0 as to show the tasks in a standing sap, 
runs through a 1edoubt supposed to have been captured from 
theenemy. In this work one 18-pounder and one 6-pounder gun 
were placed and worked during the day. 

Che Moncrieff carriage, already illustrated in Tar ENGINEER of 
5th June last, with its well-set-on gun, was supposed to be doing 





crater was, however, larger than we e 


ted to find, its | factories of Leicester, and it is found worth while to carry 


diameter being nearly 30ft., and its depth 11ft. In the pit thus | it on in preference to competing processes. 


formed a party of Engineers were able to take up a commanding | 


position at once. The attack on the place by escalade was well 
executed as far as the Corps was concerned—that is to say, the 
ladders and grapnels were used carefully and promptly, and the 
men seemed to know the use of these important imple- 
ments of attack well. We do not profess to give any opinion of 
the strategic movements of the troops, but this we do know— 
if the Russians had been asleep so long as to permit our gallant 


great damage to the besiegers from the fact that it could not be | soldiers to gain the summit of the Redan, we would not have 


silenced, and a kneeling sap, protected by Sergeant-Major Knight's 





been beaten back so rapidly as the attacking force were on 


Wednesday. The field telegraph, 
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musket-proof sap shield, was thrown up so as to give riflemen a 
chance to work towards the right flank of Prince Henry's bastion. 
These sap shields are excellent protection, and have another 
great advantage in war—facility of transport. We believe the 
authorities have resolved to adopt the pattern generally in the 
service of the nation. 

The advance by sap on the right of the demi-bastion was 
stopped owing to the ground being countermined. A circular 
Portion was made on the capital of the left demi-bastion, and 
from it a standing double sap pushed forward. A fourth parallel 
was made by single sap, but fear of the countermine prevented 
its being pushed far to the left. Ona storming night rifle pits, 
8 shown, could be used to push more to the left flank if re- 
quired. A double kneeling sap was also pushed on the capital 
+ 3 the redau, and a lodgment made on its left. The attack on 
Sate being supposed to be much harassed by the fire from 

he covered way, the advence on the left demi-bastion was con- 
tinued by double sap, and a trench cavalier thrown so as to 
sweep the covered way. From theleft ot this trench cavalier a single 
sap was pushed, from which, at some future period, a gallery of 
descent into the ditch for large bodies of troops will ba made. 

The attack was opened by the explosion of a globe of com- 
Pression exactly in front of the grand stand. The charge of 
powder was only 200 Ib., laid loosely, so as te prevent the pos- 
sibility of the débris being thrown towards the spectators, The 








under the management of Capt. 
Stodthert, R.E., was laid in a 
most complete manner and in 
excellent time, and we can speak 
from personal observation as to 
the efficient manipulation by the 
non-commissioned officers in 
i e charge. The field observatory 
was not used for si ing on 
this occasion, although it was 
erected; (in next week’s issue we 
propose to give an illustration of 
the structure). Bolton’s sys- 
tem of visual signals is the one 
used by the Government, and 
the arrangements for telegraphy 
were placed under the direction 
of Major Bolton, unattached, 
and Lieutenant Anderson, R.E. 
The flying bridge, a view of 
which we give, was thrown 
over the ditch at the spot 
shown on the plan. The 
construction of the bridge was 
entrusted to Lieutenant H.R.H. 
Prince Arthur, R.E., and we are 
pleased to have it in our power 
to say no young engineer could 
possibly have acquitted himself 
in better style. He worked as a 
man who took an interest in the 
matter. We were beside him 
during the time, and can assure 
the public that the young prince 


‘ 


f 


| bids fair to be a useful member of the profession to which he has 


attached himself. The flotilla came up St. Mary’s Creek and 
did the work allotted, but the torpedoes were not fired, from 
some defect in the insulated wire. The blowing up of the 
stockade was well executed by a small party of Engineers. 





‘THE LEICESTER SEWAGE EXPERIMENTS— 
SILLAR’S PROCESS. 

THERE have been so many unsuccessful experiments in 
deodorising sewage that it has been for some time an un- 
grateful task to record temporary promise, and final 
failure. One of the best of these processes was Wick- 
steed’s milk of lime process, for which large works were 
constructed at Leicester, and in the end having proved a 
commercial failure, they have been handed over to the 
corporation,§ by whom,’ however, they are still worked. 
Here the deodorising is to some extent carried on, but at 
a considerable expense, without any valuable return for 
refuse, and with some annoyance from the smell attendant 
upon the operation. Still, Wicksteed’s process to a great 
extent cleans the river Soar after its pollution by the 








Under these circumstances the field is still open— 
deodorisation has to be better and morecheaply effected ; but 
what is perhaps of no less importance is that, except in the 
limited form of liquid manure, the whole of the valuable 
agricultural elements now supplied by the town populations 
are lost. The proportion of fertilisable matter thus 
sacrificed by the application of the water-closet system in 
towns is perhaps to be estimated as —— to the pro- 
ductive stimulation of the growth of food for five millions 
of people, of which this metropolis contributes a large 
proportion. The water employed in the water-closet 
system is so polluted as to be incapable of further use for 
any other purpose than flushing the river channels. It is 
not surprising that under such circumstances Moule’s dry 
earth-closet system should receive very favourable atten- 
tion, and that the success which has attended its applica- 
tion in India should stimulate exertions here. 

The whole subject is indeed of great national impor- 
tance in both of its aspects—deodorisation and manure 
reclamation; and, discouraging as it is to pursue a course 
of experiment after twenty years’ disappointment, it is 
evident we must persevere till this failure of the engineer- 
ing and chemical skill of the country has been over- 
come. It is therefore with the view of encouraging 
laudable exertion that we think it desirable to give some 
account of the Leicester experiments of last week, though 
they are still incomplete. The process now being tested is 
one lately invented by Mr. R. G. Sillar, a merchant, and 
Mr. G. W. Wigner, a chemist, and which has lately had a 
favourable trial at Tottenham. The process, it has been 
stated, is founded on the purifications or lustrations per- 
formed by the Hebrews; but if we are not misinformed it 
has a nearer origin in the practical experience of the 
modern Chinese and the German sugar-bakers of White- 
chapel. It contains three known deodorisers and clarifiers 
—burnt bones or animal charcoal, blood, and clay—with 
alum, and three chemicals not disclosed, as the patent is not 
yet specified. This is the only mystery about the process, 
and this will be disclosed in the fulness of time, The 
local Board of Health at Tottenham has been put under 
injunction for befouling the river Lea with their sewage, 
and are trying every suggested process to remedy their con- 
dition. Sillar’s process was tried on the 16th of June on 
5000 gallons, and afterwards on 26,000 gallons of sewage, 
with alleged favourable results; but as the total produce 
was only 17s., and the estimated cost 7s. 2d., the experi- 
ment yields no economical data. 

In its apparent results of limpid water and solid resi- 
duum containing ammonia it was sufficient to stimulate 
the Royal Commissioners for inquiring into the pollution 
of rivers to authorise a further and larger trial at Leicester, 
but at the expense of the patentees, The trial is so far in- 
sufficient that the Commissioners only care abvut their 
own ialty—the purification of rivers and the preserva- 
tion of fish; while the not less important questions of agri- 
cultural economy and municipal expense will be regarded 
as subsidiary, except so far as the authorities of Leicester 
and their engineers may choose to deal with it. This is 
very much to be regretted, for the experiment is one in 
every respect unfair to the patentees, and it shows con- 
siderable confidence, or, as some would call it, foolhardiness, 
on their part to engage in it at their own expense. In the 
very first place it is to be noted that they engaged to do 
they knew not what. Ina great manufacturing town lik 
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Leicester the chemical constituents of the sewage vary 
from hour to hour as the periods arrive for the discharge 
of various noxious ingredients. The consequence was the 
patentees in their attacks on these unknown enemies had 
to shift their applications and vary the constituents of the 
composition, in some cases tentatively. If unfavourable 
and prejudiced observers had been present they would 
probably have reported much of the proceedings of Friday 
as a failure, for currents came down black with dye, or at 
another time mixed with soap, so as to set at defiance the 
small stream of chemical solution till the quantity and pro- 
portions had been to some degree adjusted. When the dye 
water was discomfited a supply of acid or soap would come 
on, and it really seemed as if the town authorities and the 
manufacturers were carrying on an insidious warfare 
against the patentees, 

The next point is that the works were not sufticiently 
divided for the experiment, and that the arrangements of 
the engineers to effect a separation were on Friday ever 
and anon breaking down and bringing the experiment to 
a standstill. It must be observed that the experiments 
now in question are not solely experiments on Sillar’s 
process, but rather experiments on the comparative effi- 
ciency for deodorisation of Sillar’s and Wicksteed’s pro- 
cesses; and we think the public will have great reason to 
complain if competent experiments are not made on Sillar’s 
process. It will be seen that, however favourable the 
results of the latter may appear, their real value in material 
points cannot be ascertained. 

As the works consist of two pumping engines, with two 
great tanks attached to each, one engine and appendages 
was appropriated to Wicksteed’s process, and the other 
engine and appendages to Sillar’s process. So far all was 
right, but the receiving tank had to be temporarily divided, 
and this was effected by a dam of bags of earth. As a 
matter of course the dam was breached on Friday, and the 
results of the two processes were mixed till the dam could 
be repaired. This must spoil the residuum, for we shall 
have lime residuum mixed with Sillar’s residuum to the 
deterioration of the latter, if it be true that Sillar’s resi- 
duum does preserve and contain the ammonia and phos- 
phoric acid. Accidents do not come alone, the clay with 
which the patentees were supplied unfortunately contains 
small gravel, which got into the pump valve and deranged 
the action of the pump. Friday was therefore treated as 
a lost day, and the time of experiment extended. Calcu- 
lations were made by the engineers and chemists on the 
spot very favourable to the new process, but of little real 
value as the basis of future operations. The material 
result was this, that the water flowing from Sillar’s side 
could be recognised from that coming from Wicksteed’s side. 

On Saturday the experiment was continued, but up to 
the time of our account still in an incomplete manner, 
and on Monday they went onagain. Under such circum- 
stances we think it of little value to give calculations, 
which are those of the patentees themselves or dependent 
on their data, because the patentees cannot yet give complete 
data, and for such materials we must wait till the paten- 
tees have desiccated the residuum, and Dr. Frankland and 
his assistant, Mr. Thorp, have worked out the report of the 
Royal Commission. We can only refer to some general 
results. It was manifest that the water discharged by 
Sillar’s process was cleaner than by Wicksteed’s process, 
and without being accompanied by the fetid emanations of 
the latter. One hardy member of the corporation drank 
with satisfaction and without sickness a tumbler of 
Sillar’s clarified water unredeemed by a dash of anything 
else, and some goldfish treated to a bath of Sillar’s element 
soon settled down to their accustomed style of swimming. 
The residuum is also apparently better than that by the 
other process. 

The engineering profession and the public have, we 
think, great reason to complain of the way these experi- 
ments have been treated. Certainly it may be compared 
to the application of a breaking strain to the process 
which it has successfully resisted; but as professional men, 
working for the English public, engineers want a favour- 
able test as well, on the main point, whether it will pay, and 
whether on the whole it will pay better than any other 
process or system. This we shall show the Leicester expe- 
riments will not exhibit conclusively, though so far as 
appears at present they have, by a severe test, shown the 
absolute practicability of Sillar’s process. The river Soar, 
besides other ingredients contributed by its factories, 
receives an estimated quantity of nine and a-half tons of 
soap per hour; but the most troublesome constituent is the 
dye cudbear, used in large quantities, and which blackens 
the bed and channel of the Soar persistently. Under such 
circumstances and such difficulties the patentees have, with- 
out preliminary essays, succeeded in deodorising and 
clarifying the water; and, as they maintain, at a gross 
—— of 8s. 7d. per 100,000 gallons of sewage treated, or 
a daily expense of £17 3s. per 4,000,000. Now this is the 
point—a gross expense of £6000 per annum for a popula- 
tion of 90,000. But what is the return? The patentees say 
it will yield a profit, and so it ought. The residuum, how- 
ever, cannot give a fair test, tor it has an unfair propor- 
tion of the non-productive composition, and it is mixed 
with the lime residuum, which may be regarded as next to 
worthless. The patentees claim a gross return of £50,000 
per annum, and upon this head we ought to obtain the data 
for the theoreticel maximum of chemical contents and 
receipts, and the practical commercial result to be obtained. 
For this, thanks to the Royal Commissioners, we must 
wait, 

If it be true that from the single town of Leicester agri- 
cultural materials to the value of £50,000 a year may be 
obtained, it is a matter of great economical importance. 
The result would give us at least two millions and a-half 
added to the national resources from the town population 
sewage. This is, however, only a view of the matter under 
one aspect, because if to our agriculture £2,500,000 or 
£3,000,000 of fertilising substances can be furnished, the gross 
returus from agriculture must be still greater. It is, in fact, 
by such positive additions to the national wealth, that the 
exertions of engineers have so materially increased the 
resources of the empire, 











NOTES FROM PARIS. 
(From our own Correspondent.) 

A First report has just appeared on the scientific works left by 
the late Léon Foucault. The appearance of this report is due to 
the expressed desire of the Emperor, and is drawn up by a special 
commission charged by the Minister of Public Instruction with the 
publication of the works of the late philosopher, and also with the 
important task of completing those inventions which he has left 
behind him. M. Léon Foucault possessed a very original mind, 
but he wanted the power which certain savans possess of putting 
himself well before the world; he was a thoughtful student, and 
not much of a writer, and but for the support of influential 
friends he would have fared badly indeed; as it was, his efforts in 
one direction, and that a very important one, were most seriously 
impeded by official jealousy or sheer enmity. ; 

The commission above referred to consists of Messieurs E. Rol- 
land, president; C. Wolf, Regnault, Ad. Martin, and I. Lissajous, 
secretary—names which supply a guarantee that the work will be 
thoroughly carried out. : 

The only complete writings found amongst M. Foucault’s papers 
refer to the speed regulators, to which he had devoted the last 
year of his life; these apparatus are at present protected by patent, 
and the family of M. Foucault have not yet determined whether 
they will throw them open to the public. 

The deceased has left a large number of apparatus and models, 
by will, to his friend Regnault, who forms part of the commission, 
and these, together with the manuscripts of M. Foucault, will, it is 
believed, greatly add to his reputation as an original thinker and 
inventor; where these fail to supply sufficient data, the commission 
depends on the aural communications of Messieurs Lissajous, 
Martin, Wolf, Eichens, Duboscq, all of whom have been associated 
with M. Foucault in his scientific labours, or engaged in carrying 
them into execution. we 

Amongst the inventions to be specified by the commission are 
the following:—The adjustment of the suspension of his pendulum 
for the elucidation of the earth’s rotation; the regulation of the 
gyroscope; his arrangement for obtaining a regular speed of 800 
revolutions per second, for his experiments on the velocity of 
light; a mercurial interruptor; methods of perfecting the surfaces 
of lenses, as adopted for the Paris Observatory, including his plan 
of producing perfect paralistic surfaces; his methods of measuring 
the refractive and dispersive powers of lenses, and of ascertaining 
the proper curves for the production of achromatism; and, lastly, 
the siderostat, which is being completed by M. Eichens from in- 
structions received from M. Foucault himself. wa 

As regards M. Foucault’s experiments in measuring the rapidity 
of light, which he was about to resume when death arrested his 
hand, the apparatus is all ready, with the exception of an impor- 
tant modification communicated by the deceased to Messieurs 
Martin and Lissajous, the object of which is to give to the phe- 
nomena more brilliancy, and at the same time more precision to 
the results. 

The commission, besides the completion and publication of M. 
Foucault’s works, undertakes to collect all his communications to 
the Institute, the Société Philomathique, to which will be added 
the manuscript notes of the author and drawings of all the appa- 
ratus, which are happily intact. f 

The regulator applied by M. Foucault to the electric lamp has 
been applied by M. Duboscq from rough sketches made by the 
former after the power of speech had almost entirely left him. 
This work of collecting and publishing the inventions and other 
labours of so original a genius as Foucault does infinite honour to 
the Emperor and his advisers. 

The submarine lamp, mentioned some time since in the columns 
of THE ENGINEER, is now described in the following terms by the 
inventors, MM. Léausé and Deuoyel:—‘‘ The task we have under- 
taken is the construction of a lamp carrying its own gas, burning 
in complete isolation, portable under water, and less costly than 
the submarine lamps already known, Such is the lamp which we 
have submitted to the Academy. It consists of a common mode- 
rator supplied with oxygen compressed to the extent of five 
atmospheres, and contained in a reservoir placed below the lamp; 
the gas passes through a tube to two rings pierced with a great 
number of fine holes; one of these rings is placed around the out- 
side of the wick and the other within it. The intensity of the 
light can be modified by means of two buttons, one of which raises 
or depresses the wick, while the other increases or diminishes the 
supply of gas from the reservoir.” The flame, we are told, is 
bright and very regular, and the lamp burns for about three- 
quarters of an hour. We are not informed how the products of 
combustion are got rid of. 

Picrate of potash has for many years been pointed out as a 
promising ingredient in the composition of guenses, and circum- 
stances have at last rendered it commercially available. M. Payen 
has made a communication on the subject to the Société 
d@’ Encouragement of Paris, in the name of M. Cleroitad, who has 
been engaged for seven years in the application of this salt to the 
making of powder, and within the same period M. Casselhaz, a 
manufacturing chemist, has succeeded, by improved methods of 
manufacture, in reducing the cost of picrate of potash to less than 
2s. per pound, 

The explosive quality of this salt would seem to allow of great 
improvement and modifications in gunpowder. The proportions 
of the materials which form ordinary power are nearly fixed, and 
an increase in projectile force is only to be obtained by superior 
care in the manufacture, greater compression, or by the mode of 
firing. The employment of picrates opens a wide field for experi- 
ment. They possess considerable detonating power, which may be 
increased by the addition of certain other substances, and thus a 
very rapid decomposition and great burstin; wer may be ob- 
tained, while, on the other hand, the effect of the picrates may be 
modified to any degree by inert substances, such as charcoal, so as 
to prolong the decomposition during the whole time that the 
charge is in the cannon, thus obtaining the largest amount of 
projectile force with the lowest bursting power. The projectile 
power may of course be modified by altering the proportion of the 
picrates employed; for artillery the amount is stated to be from 
8 per cent. to 14 per cent., and for small arms 20 per cent. The 
bursting force of hollow projectiles may be considerably augmented 
by the use of picrates, but the maximum is said to be obtained 
from employment of equal quantities of picrate and nitrate of 

otash. 

The effects of the new powder on the arms with which it is used 
have been carefully studied. It is found that in the open air and 
without compression it gives off cyanhydric acid and binoxide of 
nitrogen, while, when compressed in a closed space, such as the barrel 
of a gun, it only produces a mixture of nitrogen and oxygen, and of 
carbonate of potash mixed with charcoal. The employment of 
the picrates does away with the necessity for the use of sulphur, 
considerably diminishes the amount of smoke, and lessens the wear 
of the arms. The manufacture of the powder, which is carried 
on at Bourget, not far from Paris, is described by M. Payen as very 
simple. It consists in pounding the materials mixed with 6 per cent. 
to 14 per cent. of water for six to ten hours; after this operation the 
mass is submitted to a pressure of thirty to a hundred tons, and 
the cake thus formed is afterwards granulated and dried by the 
ordinary methods. The quality of the powder is modified to a 
— degree by the amount of compression to which it is sub- 
jected. 

The peculiar character of the powder prepared with the picrates 
seems to deserve the special attention of mining engineers. M. 
Payen added that the picrates produced remarkable coloured 
flames; equal parts of picrate of potash and of iron give a brilliant 
golden yellow; forty parts of picrate of ammonia and Sv ee of 
nitrate of baryta produce a fine blue-green colour; while fifty-four 
parts of picrate of ammonia and forty-five parts of nitrate of 
strontia give a fine red flame. s 

Messieurs Emile Erlanger and Beuter are the concessionaires of 
the proposed submarine telegraph between France and the United 


States; the communication is to be effected before September in 
the coming year. The starting point is to be Brest, and the cable 
is to touch the American shore at a spot between New York and 
Boston. 

The second great work for augmenting the supply of water to 
Paris, which has been undertaken by the existing Government, 
namely, the Canal of the Vanne, is now in course of execution, the 
works having been begun at various points of the route. The 
aqueduct will be composed generally of masonry lined with cement 
with a perfectly smooth surface, in some places underground and 
in others supported on arches; but in crossing certain streams and 
deep valleys iron syphons will be adopted. 

The Vanne has its source at Fontvanne, near Eslissac, at the 
verge of the chalky plains of Champagne, and at about nine miles 
from Troyes. The aqueduct will cross the valley and the river 
of Yonne, skirt the left bank of that stream and of the Seine, over 
the valley of the Loing, pass through the forest of Fontainebleau, 
cross the valley of the Bievre by means of an aqueduct, which will 
pass above that of Arcueil, and reach the plateau of Montrouge, 
where is A reservoir of two stages, like that at Menilmontant, and 
capable of containing 300,000 tons of water. The point of arrival 
at Montrouge is eighty metres above the level of the sea, so that 
the highest point on that side of the city can be supplied with 
water. The total length of the aqueduct will be about 109 miles, 
or a quarter longer than the conduit which now conveys the water 
of the Dhuys to the other grand reservoir mentioned above. These 
noble works reflect great honour on the Government, and are the 
greatest possible boon to the people of Paris, who have hitherto 
been miserably supplied with water; in many neighbourhoods water 
for domestic purposes is now laid on to all the floors of the houses, 
and it is to be hoped that the barbarous arrangement of carrying 
the supply of water up-stairs in pails will ere long become almost 
a curiosity; a more wasteful expenditure of human strength can 
scarcely be conceived. 

The Northern Railway of Belgium has introduced a happy 
novelty at its Bruxelles station, in the establishment of dressing 
rooms, very neatly fitted up, for the use of gentlemen and ladies 
without any charge. 


INDIAN NOTES. 

THE railway from Meerut to Umballa will probably be opened 
in January next. 

COLONEL Fraser’s system of lighthouses on the coasts of British 
Burmah is fast approaching completion. 

THERE is a probability of the East Indian Railway being ex- 
tended from Seharunpoor to Roorkee and Hurdwar. 

THE Government of India has authorised excavations in South 
Coorg for the purpose of searching for architectural remains. 

A GREAT terminal station on the Great Southern of India Rail. 
way is to be erected at Megapaltam at a cost of 91,518 rupees. 

THE military works at Fultah, Multah, and Diamond Harbour 
are now formed into a separate charge, called the Hooghly 
Detences Division, and placed under the superintendence of Lieu- 
tenant J. P. Steel, R.E. 

TWELVE girders have now been lifted into place on the bridge 
over the Beeas, thus completing 1200 out of the 2900ft. On the 
Sutlej seven pairs have been lifted, and the bridge over the Jumna 
is rapidly approaching completion. 

THE Government have sanctioned the expenditure of 6000 rupees 
in the construction of an embankment and deepening a channel 
in front of the north wall of the native jetty at Kurrachee. Mr, 
Price, the engineer, states that the object of these works is to pre- 
vent the channel being filled up with sand brought down from the 
Lyaree by the rain. 

A PLAN, now before the public at Calcutta for bridging the 
Hooghly, and one which seems to be held in favour, is that of 
having a floating or pontoon bridge with a roadway 50ft. wide, and 
a pathway of 5ft. for passengers on either side. It is estimated to 
cost ten lacs of rupees. The project has nothing to do with the 
railway bridge. 

Mr. BRERETON, C.E., the second chief provisionally appointed to 
the charge of the portion of the Great Indian Peninsula line 
from Bhosawul to Nagpoor and Jubbulpoor is now in Bombay 
collecting astaff. It is a singular fact connected with the manage- 
ment of this line compared with the East Indian, that when the 
former was managed by an Indian board of directors the latter 
had an agent, and much about the same time the systems changed; 
| the East Indian line was placed under a board and the Great 
Indian Peninsula Railway under an agent. Similarly with engi- 
neering control the East Indian line had up to a short time since 
as many as three chief engineers. 


Rat~way IMPROVEMENTS AND EXTENSIONS IN YORKSHIRE — 
OPENING OF New Lines.—Of late years the West Riding of 
Yorkshire has been greatly improved with respect to its railway 
traffic, and at no very distant period it will not be surpassed by 
any part of the country. On Saturday last the new branch of the 
Manchester, Sheffield, and Lincolnshire Railway to Rotherham was 
opened for traffic. The branch, which was commenced some three 
or four years ago, will prove a valuable addition to the company’s 
line, inasmuch as it will enable passengers to book direct to Man- 
chester, Hull, and other places on the main line without having to 
change stations in Sheffield, as heretofore. The branch was first 
cut to Tinsley, and afterwards it was carried to the Holmes, where 
it catches the Holmes Colliery, and then on to Rotherham. Fora 
considerable distance the rails are laid in the bed of the canal, 
for which purpose the stream is diverted from its original 
course. It is stated to be the intention of the company at 
no distant period to carry it on to Mexbrough, a place 
containing a population of about 6000 persons, and several 
large ironworks, an extensive colliery, besides glass houses 
and pottery works. This further extension would greatly reduce 
the distance between Sheffield and Doncaster, in addition to placing 
Barnsley and other towns in a position of reaching Rotherham, 
where a general quarter sessions is held, and which at present is 
difficult of access. Every facility has been made to ensure success. 
Although the line is only a short one, no less than fifteen trains per 
day are put down to leave Sheffield, and a similar number to leave 
Rotherham. On Sundays there are no fewer than seven trains, 
The fares charged are the same as the Midland line. Carriages of 
all classes have been attached to each train. Parties can leave 
Sheffield as late as 9.50 in the evening, and Rotherham at 10 p.m. 
Provision on a liberal scale has been made for goods traffic, of 
which there can be no doubt the company will take a share. 
Several other new lines are being cut in Yorkshire, one of which 
from the Westgate station to the Midland main line, was opened 
on the same day. The communication with the Lancashire and 
Yorkshire Company’s main line is also maintained, which places 
Wakefield in a good position so far as railway accommodation 
goes. Not only in regard to passenger traffic have great changes 
been effected, but also with regard to the conveyance of goods 
alterations have taken place. The Great Northern Railway, for 
whom Messrs. Pepper and Co. so long acted as agents, now provide 
their own men, horses, and drays, and: collect their own 600ds. 
On the other hand, Messrs. Pepper and Co. have reveived the 
appointment as agents to the Great Eastern and #¢ Manchester, 
Sheffield, and Lincolnshire Railway Companies, and are making 
every endeavour to push the traffic by the new route. <A very im- 
portant change with regard to the -vaveyance of fruit, new potatoes, 
&c., from Rotterdam to +e Yorkshire, Lancashire, and other 
markets, has been effected. Formerly the greater portion of the 
fruit imported trom Rotterdam and other places was landed at 
Hull, and from thence to Normanton for Wakefield, Manchester, 
Liverpool, and other markets. The freights are now landed at 
Grimsby, a much nearer port, and are sent by the West Riding and 
Grimsby to Wakefield and other towns, which they reach from 
eighteen to twenty-four hours earlier than under the old system. 
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RAILWAY MATTERS. 


Tue strongest feeling exists along the Brighton line at the enor- 
mous increase of fares just made. 

Tue surplus lands of the Metropolitan line are expected to pro- 
duce a total rental of £46,000 a year. 

A porTION of the Philadelphia, Wilmington, and Baltimore 

i is now being relaid with steel rails. 

THE Metropolitan Company will receive a net revenue this year 
from the Midland of from £12,000 to £14,000. 

Tue Midland dividend for the past half-year will be at the rate 
of 5 percent. per annum; that of the Great Northern at 4} per 
cent. per annum. 

A conTRACT for 3250 tons of rails with fastenings and 150 tons 
of dogspikes will, we are informed, be offered by the Dutch Govern- 
ment in September. 

Tue Metropolitan line will have complete communication with 
the railways on the south of the Thames by means of the curve to 
the Smithfield meat market, 

THe Great Eastern are thoroughly renewing their permanent 
way and rolling stock, and throwing the extraordinary outlay 
boldly and honestly on revenue. 

Ar the public meeting of shareholders of the Belfast and Northern 
Counties Railway £100 was voted as a subscription to the fund to 
purchase an annuity for Mrs. Dargan. 

THE Lancashire and Yorkshire goods station at Huddersfield, 
which was burnt down last year, was on Sunday again the centre 
of a fire which totally destroyed the goods warehouse, 

Tare Grand Trunk Railway of North Indiana has filed in the 
office of the Secretary of State of Indiana a certificate of an increase 
in its capital stock from 750,000 dols. to 2,000,000 dols, 

At the Surrey assizes on Tuesday a verdict for £2200 was 
obtained by @ militia officer against the Great Northern Railway 
Company for injuries he received in a collision near Hitchin in 
April last. He had been troubled with albuminaria ever since the 
accident, and there were signs of dropsy. 


ALREADY the exodus of lodgers near to the Brighton and the Chat- 
ham and Dover lines has commenced, and notices to quit houses in 
the district are pouring in. The 50 per cent. increase of fares 
therefore promises not to be much gain to the companies, The 
Times points out tramroads as the true cure of the monopoly. 

Tue works of the short Metropolitan Extension from Moorgate- 
street to Bishopsgate-street, will cost £100,000, making with the 
land £410,000; but as the surplus land will produce about 
£160,000, the actual costof the extension from Moorgate to Bishops- 
gate-street will be about £250,000. This portion will be opened for 
traffic about the end of 1869. 

On the 3rd of July the Midland Railway Company commenced 
running their trains from their junction at King’s-cross to Moor- 
gate-street, and from that date the Metropolitan Railway Company 
are entitled to the minimum rent for their line and stations, but 
the Midland traffic already shows a return of traffic more than the 
minimum provided in the agreement. 

Tue act of this session confirms the agreement of the Metropo- 
litan Company with the Midland Railway Company, and 
authorises the completion of the curve at Smithfield, required to 
give the railways south of the Thames direct access to the com- 
pany’s station beneath the new meat and poultry market, which 
the corporation expect to open before the close of the present year. 


Tae Stourbridge Railway Company have authorised the issue 
of additional ordinary shares to the amount of £13,000 in respect 
of the Stourbridge Railway proper, and £20,000 in respect of the 
Stourbridge Extension Railway. It is stated that the working 
of the line by the Great Western Railway Company is successful, 
and that the profits more than cover the guaranteed dividend to 
the Stourbridge Company. 


A SHORT time since a gang of robbers ran off with a locomotive 
and an express car, on a railroad in Indiana. When they attempted 
to open the car they were fired upon by the guards, and one of 
them dangerously wounded, the others running away. Three of 
them were subsequently captured, and while being conveyed 
to Seymour,a mob stopped the train, overpowered the guard, 
took out the robbers and hung them. 

THE Board of Trade declined to authorise the abandonment of 
the Tuntstall and Potteries loop lines, but an application for an 
extension of time was favourably received. Neither of the lines is 
yet contracted for, and the North Staffordshire directors do not 
propose to enter into any contract for making the Tunstall Branch 
and the Potteries Loop line under Acts of 1864 and 1865 respec- 
tively, without again consulting the shareholders. 


On the opening of the Metropolitan Western Extension the 
entire undertaking will, with the exception of the Eastern Exten- 
sion, be substantially complete, and in view of this the directors 
are of opinion that the first portion of the Eastern Extension as 
far as Bishopsgate-street should be proceeded with without delay, 
and that for this purpose the further powers of the company for 
raising money are to be brought into operation. 


THE Moniteur de la Flotte states that Rear Admiral Bourgeois 
and M. Delaroche-Poncié, hydrographical engineer of the first- 
class, have been designated to form part of a special commission 
charged with the task of examining a project for a submarine 
tunnel for a railway between France and England. That body, 
which will also comprise two inspectors-general of mines and of 

mts-et-chausseés, will be presided over by M. Combes, of the 
ormer scientific body. 


Very inadequate ideas are entertained of the amount of damage 
daily taking place along railways, the Midland especially, from 
fires caused by sparks from the engines of passing trains. A few 
days ago we passed four fields on fire near Bedford in spite of the 
watchful efforts of gangs of navvies placed along the line, in one 
case we saw assisted by a fire engine. One large field of wheat 
was in full blaze, shocks and all. From St. Petersburg the trains 
of the Nicholas line pass without interruption through a cloud of 
fire and smoke from burning forests and turf pits. Right and left 
the fire extends 200 versts in length. 


WE have to announce with deep regret the death of Mr. Martin 
Luther Pritchard. Mr. Pritchard was well known in commercial 
circles, and for many years was director and the deputy chairman 
of the South-Eastern Railway, and to his exertions while occupying 
that position much of its earlier and vigorous development was 
mainly due. As an authority upon railway matters he was much 
looked up to, and he entertained views upon railway policy some- 
what in advance of his times. In his later years, Mr. Pritchard 
experienced reverses of fortune, and we learn with regret that his 
family are not left well provided for in the unexpected loss which 
they have sustained, 


THE East London Company's engineers’ report states that the 
200 yards of covered way for completing the southern approach to 
the Thames Tunnel is making rapid progress, a large portion of 
the excavation having been opened and several lengths of the per- 
manent structure finished. The chief portions of the works 
ene be carried out under the agreement with the Surrey 

> see Decks Company, including the wharf wall and the 
8 fe for connecting the docks with the railway, are nearly com- 

The various junctions with the Brighton main line and 

Franch lines will take but » chort time to complete, all the 

Fo omer details having now been satisfactorily arranged 

tween the Brighton and East London Cumpanies. On the north 

side of the Thames, between the Tunnel and the Tondon Docks, 

a a a ie vy) sunk, nae concrete erected, and 
para made for connevting this portion o! ine wi 

other g this po the line with 





NOTES AND MEMORANDA. 


One thousand feet of ordinary illuminating gas can be readily 
compressed into a space of 10ft. 

PARAFFINE, it has been discovered, is an excellent preservative 
of fresco walls which are beginning to crumble with age. 

H. BauMHAUER says that oxidation is so rapid upon a perfectlY 


clean surface of potassium or sodium, that light is thereby ; 


evolved. 


Ice has two “ natural enemies,” warm air and water, but the | 


latter is by far the more deadly. Water at 40 deg. will melt ice 
with ten times the rapidity of air at 80 deg. 

THERE are six glass-works in Turin, three in Genoa, four in 
Milav, thirteen in Florence, eleven in Naples, and twenty in 
Venice. These fifty-seven works produce articles of the annual 
value of £410,000, 

Since 1848 the average production of the world in regard to 
precious metals has amounted to £40,090,000, but the proportions 
of gold and silver have been reversed ; fully two-thirds of the 
aggregate being gold. The treasure product of 1867 is slightly in- 
creased above this average. 

Art the last sitting of the French Academy of Sciences a letter 
was read from M. Le Verrier, announcing that thehundredth small 
planet between Mars and Jupiter was discovered on the 18th ult. 
at the branch observatory, Marseilles, by M. Coggia. The new 
planet is of the twelfth magnitude. 

WE learn that at Messrs. Cockerill and Co.’s works, at Seraing, 
Belgium, considerably more than two and a-half tons of wolfram 
ore are employed per month in the manufacture of steel, it being 
stated that the beneficial effect produced is fully equal to that 
resulting from the use of spiegeleisen and manganese. 


Tue following are the proportions of silver in European galena:— 
As far as we can ascertain, the galena the richest in silver is 
that of Vialard, France. It contains three-tenths of one per cent. 
The galena of Baden, Germany, contains one-seventh of one per 
cent. of silver, while that found in Puy de Dome, France, contains 
only one-fiftieth of one per cent. Metallic lead of commerce con- 
tains, usually, from one-twentieth to one-fortieth of one per cent. 
of silver. 

AN improved burner is thus described in the Mining Journal, 
This burner is formed of two or more eccentric rings, through 
which aeriform fluid or gas escapes, for the purpose of ignition. 
Each of these rings is formed internally with one or more sets or 
series of teeth or divisions, between which the aeriform fluid or 
gas is driven through the outlet, for the purpose of uniform distri- 
bution to such outlet, the said outlet being formed of a narrow 
annular groove. 

Dr. LunGE has published a method of making an excellent 
black varnish for ironwork. He distils gas-tar until ‘nearly all the 
volatile products are got rid of. He then stops the distillation 
and dissolves the residual pitch either in the heavier oils, or, if a 
very quickly drying varnish is required, in the light oils or naphtha. 
This varnish is, of course, the original tar minus the ammonia, 
water, carbolic acid, and other things which give it its disagreeable 
odour, and make it so long in drying. 

In France the greatest distance over which a telegraphic message 
can be transmitted is about 600 miles; in Prussia, about 500; in 
Belgium, about 160, and in Switzerland about 200 miles. The 
charge for a message of twenty words over the greatest distance in 
France is 1s. 8d.; in Prussia, 1s. 6d.; in Belgium, 5d.; and in 
Switzerland, 5d. In Great Britain 2s. is charged for the trans- 
mission of a message over 500 or 600 miles, and Is, 6d. for any 
message sent 160 or 200 miles, 

M. Srpor has communicated to the Academy of Sciences a paper 


**On the Artificial Production of Magnetic Oxide of Iron.” This 
he does by introducing a small platinum disc, filled with colcothar, 


into a porcelain tube, situated in a direction parallel to that of a | 


dipping needle. After keeping the tube at a temperature a little 
below a white heat for about an hour, the colcothar will be found 
transformed into a greyish metallic oxide, the particles of which 
are strongly agglometrated together. This mass possesses the 
property of polar magnetism. 

A STATEMENT in the Zimes to the effect that to Sir Frederick 
Trench and Mr. Martin, the painter, is due the “first conception of 
the Thames Embankment,” has elicited some correspondence. The 
credit has been claimed for William Paterson, the founder of the 
Bank of England, whose portrait, in the possesson of the Barber- 
Surgeons Company, represents him holding a scroll on which is in- 
cribed ‘Embankment of thenorth side of the Thames.” Sir Frederick 
M. Eden has also been put forward as a claimant to the honour, 
and extracts from a pamphlet by him, published in 1798, have been 
brought forward as proofs. In this pamphlet there are plans for 
docks, a new,Custom-house and a viaduct for Holborn-hill. 

To obviate the danger of poisoning by coloured sweetmeats, Dr. 
Artus shows how a beautiful green colour devoid of poisonous 
properties can be obtained, which appears moreover to be very 
economical. Five grains of saffron are shaken up with a quarter of 
an ounce of distilled water, and the mixture allowed to stand for 
twenty-four hours ; at the same time four grains of indigo carmine 
are shaken up with half an ounce of distilled water, and 
the mixture also allowed to stand for twenty-four hours. At the 
end of this time the two solutions are mixed together, which pro- 
duce a very fine green solution capable of colouring no less than 
5 lb. of sugar. 


THE year 1848, or the epoch of the gold discovery in California, 
may be selected for a general statement of the amount of precious 
metals available for the uses of currency and the arts. M. Cheva- 
lier estimates the amount as £1,700,000,000, of which one-third 
was gold. An eminent English authority, Mr. M. W. Newmarch, 
states the probable quantity held in Europe and America at 
that date to be £1,360,000,000, with a similar proportion of silver 
to gold. The difference between these estimates, or £340,000,000, 
may be accepted as a moderate statement of the quantities of gold 
and silver in those countries of Asia and elsewhere which have not 
been closely related to European and American commerce, 


M. ARsoN has sent to the French Academy of Sciences a second 
paper on his system of neutralising magnetic influences on board 
iron ships, and recommended experiments to be made on the iron 
advice-boats now constructing in the French harbours. As these 
boats are being built by sections nothing would be easier than to in- 
troduce plates of copper between them, and to use brass rivets, 
whereby the magnetic forces, neutralising each other, would cease 
to exercise any action on the needle. M.Treves wrote to say that 
he had communicated to the Minister of Marine a new plan for 
the construction of the mariner’s compass. The binnacle is to be 
of thick copper, and under each rose a thick horizontal plate of the 
same metal is to be placed, M. Treves having ascertained that 
copper exercises an influence on the needle by deadening its oscilla- 
tions. 


A Troy (New York) firm are engaged in the manufacture of paper 
boats for various purposes, under a patent granted by the United 
States and the English Patent-office. The boats consist of a 
light wooden frame supporting a paper skin and deck, the thick- 
ness of the paper skin cies suited to the object for which the 
boat is to be used. They have water and air-tight compartments 
at each end, giving them great buoyancy. The firm commenced 
with five hands a few months since, have now sixteen, and the de- 
mand for boats has rendered a large increase necessary. Their 
shop is 200ft. by 25ft., besides alarge building fordryingthe varnishes 
used, A 5-horse power engine furnishes the power requisite for 
their machinery. They have built this season and are completi 
over thirty racing boats, which have been sent to various parts 
the country, and they expect to be able to turn out an average 
of five per week. 


| , MISCELLANEA. 

THE great glass-works at Murano, near Venice, employ 5000 
| persons, 

A NEw line of steamers between Bremen and New Orleans will 
| be opened on the Ist of October. 

On Monday upwards of two miles of Sutton Coldfield parks, 
woods, and covers were reduced to ashes. 

Bora iron and wood shipbuilding on the northern rivers are 
| becoming comparatively brisk. Many yards are quite full. 

Mr. ZIMMERMAN, and a few gentlemen associated with him, have 
undertaken to stock the Susquehanna with the black bass of Ohio. 

AmoncG the peculiar manufactures of Venice is aventurine, the 
secret of which is said to be in the possession of a single manu- 
facturer. 

THE occupation of Alaska, or Russian America, by the United 
States, has speedily been followed by reports of rich gold 
discoveries. 

Ir has been decided by the War Department that the Millwall 
shield shall be fired at by a shot from the 12-in, gun at a range of 
seventy yards, 


A LeTrer from the Cimarron mines, in New Mexico, mention 
the discovery of remarkably rich gold diggings in the vicinity of 
taton Mountains. 

New experiments with sewage are in progress at Leicester, 
which it is said will bring a return in manure of £160 a day for an 
outlay of £17 3s. 

THE men in the gasworks at Philadelphia are on a strike, and 
the city is in danger of being left in darkness. The hands demand 
| an increase of 25 per cent. on former wages. 

Messrs. RIDGWAY AND BELLEROCHE have been appointed agents 
in England of M. Dorzee, of Bossu, Belgium, whose sugar ma- 
chinery we illustrated in THE ENGINEER of June 5th. 

Mr. W. BrincGes ADAMS proposes as a perfect road for the 
Thames Embankment to pave with flat-bottomed stones and 
ae joints upon a double and crossed floor of creosoted 
eals, 

Some progress has been made in the first steps for restoring 
Chester Cathedral, and it appears that the work has not been 
| begun a moment too soon. The subscription list has reached 
£26,000. 

THE directors of the London and South-Western Railway have 
resolved to recommend a dividend for the half-year ending the 
30th of June last at the rate of 4 per cent. per annum, carrying 
forward a balance of £11,108, 

SreaM corn-cutting machines have cut down enormous quanti- 
ties of wheat in the south of England during the last week. If it 
had not been for these machines a great delay would have been 
occasioned through want of labourers. 

A NEW lighthouse has been built at Coquimbo in Chile, the 
great copper port. The lighthouse is on the south side of the 
port on a point called Tortuga, between Coquimbo and Herradura, 
It has a revolving light. 

In Cherbourg Dockyard there exists an admirable economical 
kitchen, under the management of Sisters of Charity, where a work- 
man who has no means of cooking or bringing in provision with 
him can purchase a dinner on credit. 

THE boiler attached to the machinery of Bell’s Mill Coalpit, 
Hanley, the property of Earl Granville, exploded on Friday after- 
noon, causing a large amount of damage to property, but Leootiy 
attended with no immediate loss of life. 

Tue Berlin journals state that the population of that city is 
menaced with a serious strike, as the journeymen bakers, who 
number about 1900, have notified to their masters that they will 
cease working on the 30th if night employment is not abolished, 
and the number of hands increased 

Some velocipede amateurs of Marseilles are arranging a long 
journey with this new means of locomotion. The velocipedes are 
to start from Marseilles for Genoa, by Corniche. From Genoa 
they are to proceed to Turin and Susa, over Mont Cenis, and return 
to Marseilles by the Valley of the Rhone. 

Tue hackney carmen of Belfast are on strike, and their vehicles 
have been removed from the streets. The town council requii 
them to place the number of each car conspicuously on the back, 
not in small figures on the shaft, as at present, and the carmen 
refuse to ply until the order is rescinded. 

THE entire restoration of the cathedral of Notre Dame, Paris, 
commenced twenty years ago, is at this moment being terminated 
by fixing a railing all round it to protect the structure throughout 
its extent, and to give this magnificent building the appearance 
which it possessed when first erected in 1447. 

WE are informed that the American monitors Puritan, Ericsson, 
and Dictator, are perfect failures. The last-named one has, we 
understand, been offered by our sharp-witted Transatlantic 
cousins to the English Government, which undoubtedly proves 
the value placed upon it by the naval authorities of the United 
States. 

THE secretary to the Brighton West Pier Company states that, 
owing to the panic which took place on the pier on Sunday even- 
ing, the directors have caused a careful survey of the pier to be 
made; that not the slightest strain or displacement has been 
found; and that they confidently believe that the structure is in 
every way perfectly secure. 

ON Monday afternoon, during the siege operation, a temporary 
bridge thrown over a trench at Chatham gave way through the 
men upon it being imprudently directed to *‘mark time.” The 
men had fixed bayonets, and one was fatally transfixed in the 
fall, two others were most seriously wounded, and thirteen more 
sent to hospital with grave wounds. 





Tue great fire at the chemical works at Newcastle on Sunday 
morning is believed to have been spontaneous, It was principally 
confined to that part of the building in which the manufacture of 
sulphuric acid was carried on. Between two and three million 
pounds of the acid have been destroyed, or have flowed into the 
Tyne, killing the fish and polluting the water for miles around, 

A LETTER addressed by Sir Richard Glass, chairman of the 
Anglo-American Telegraph Company, to the secretary of the Stock 
Exchange, informs us that at half-past twelve o’clock on Monday 
the cable of 1866 was found to have failed at Valentia. Sir R. 
Glass promises a full report after the cable has been tested to dis- 
cover where the accident occurred. For the present the whole of 
the work devolves upon the cable of 1865, so fortunately picked 
up by the Great Eastern. 

Tue first Act of Parliament authorising the construction of 
street tramways on a scale sufficient to test their adaptability for 
the omnibus traffic of large towns and cities received the ro 
assent on Friday last. The Act empowers the company to 
down and work a line of tramway running from north to ncn | 
of the borpgugh of Liverpool, passing through crowded, and, 
in many instances, narrow streets, with a loop line in the centre 
of the town, enabling carriages using the tramway to reach the 
Exchange. 

Tue London, Brighton, ad South Coast Company's direct line 
from Brighton to Tunbridge-wells was opened on Monday for 
public traffic. The opening of this line will shorten the railway 
distance between those two places by about fifteen miles. The 
surrounding scenery is interesting, and a prominent feature in the 
line, which has occupied a lung time in its construction, is a 
viaduct between Rotherfield and Buxted about 75ft. high, having 
eleven spans, crossing a beautiful valley. A number of trains each 
way are announced to run —_ and the stations are Brighton, 
Falmer, Lewes, Barcombe, Isfield, Uckfield, Buxted, Rotherfield, 
Eridge, Groombridge, and Tunbridge-wells, 
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SHIPS LAPWING, BULLFINCH, SWALLOW, AND CURLEW. 


MESSRS. T. AND G. RENNIE, ENGINEERS. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


RAILROAD FROM ENGLAND TO INDIA. 

S1p,---I was much gratified and obliged by your kind insertion 
of my letter on this subject in THE ENGINEER of July 3rd last, the 
main object and purpose of which was to reiterate my statement 
made on a “proposed submarine tunnel”. across the Channel, 
between England and France, which I brought before the public 
and the Engineers’ Institute about eleven years since, when I was 
complimented for the principles demonstrated, but was assured 
my ideas of a ‘‘submarine tunnel” were premature, and a dozen 
years at least before the time of recognition. The rapid increase 
of passenger traffic and commercial interchange across the Channel 
shows the necessity of providing better means of transit and con- 
veyance between England and France, and this can only be per- 
manently and properly accomplished by ‘‘submarine tunnels and 
railroads” from Folkestone toCape Gris Nez, as I have detailed and 
described, and which have been copied and curtailed to one-third 
of my sectional plan by Mr. Remington, as I can prove by laying 
the respective alongside each other. . Remington 
considers that one line forward and one backward in a single- 








with double line of railway in each, will be imperatively necessary, 


which dises kingthips and principalities, and increases 
national debts and conflicting jealousies; whereas by hearty re- 
will throughout the Continent, 


especially if the raturally-anticipated “‘ continuous railroad from 
ciprocation of peace and good 
. _ d accrue, and be 


London to Bombay,” running through the Continent, is brought 


into practical ae. 
That the two kingdoms, England and India, should be speedily | trade, commerce, and general advan woul 
dispersed throughout the world for the benefit is = yi 
. Austin, C. 


and permanently connected for mutual advantages and benefits no 
one can doubt, and if capital and labour is ever to be profitably 
employed in securing and establishing the shortest and best route 
by continuous railroad, now is the time to go to work, by restor- 
ing the confidence which has-been lost by panics, but which must 
be restored quickly to those who really deserve such confidence and | 17th inst. in reference to railway communica‘ \ 
public patronage. and England. He states that in order to carry his grand project 

The next practical step is to select the best plans and designs— | partially into operation he has projected another temporary route 
come from whom they may-ewhere pure originality and proper | through Italy vid Brindisi, Otranto to Antioch, or some other port 
arrangements wili warrant such selections. in the Mediterranean near the Euphrates Valley. ; ; 

I have been surprised to hear that Mr. Sankey’s ideas had pre- | . This is the first time I have heard of Mr. Sankey’s Italian pro- 
ceded mine, but this was assumed, for I have explained to | ject to the Euphrates Valley. : 
Mr. Sankey that I had never directly nor indirectly had access I do not wish to say Iam the only projector of a nearer and 
to any designs or descriptions of his for a railroad from England | cheaper route to India, as there have beena great many, but Ihave 
to India, which, after all, is a natural suggestion that | projected a continuation to the Brindisi route, viz., by steamer 
must present itself in various ways and modes; but how to | from Brindisi to Iskenderoon, by the South of Greece, or by the 
do it properly and permanently is the main point at issue, and | Gulf of Corinth, where I cutting acanal to the “Gulf of 
rticularly in crossing the Channel, which should, if it be done, | Aigina, which would diminish the distance between Brindisi and 
= well, and as a lasting memento of the “‘ unity of England, | Iskenderoon, From Iskenderoon I epee aline of railway to 

of fellowship | Aleppo, and to Bussorah, from thence to Bombay by 


&5, St. George’s-road, Southwark, 
July 20th, 1868, 


Srm,—I have read Mr. Sankey’s letter in your number of the 
ication between India 
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tunnel arch is sufficient; but I, as a tical working engineer of 
thirty years’ hard experience, ‘contin ¢ that, aa ety and 


effective development of immense increasing traffic, three arches, 


France, and the continental nations,” in a great bon’ Bagdad r b 
and mutual co-operation. This may be considered Utopian by | steamer, traversing the whole distance from London to Bombay iu 
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less than half the time it now takes by the present route vi? 
Marseilles and Alexandria. 

By adopting the Iskenderoon route vid Brindisi we avoid com- 
plicity with various powers. The cost of a line overland to India 
which Mr. Sankey proposes will occupy years to construct at an 
enormous amount of capital, which he would find very difficult to 
raise even at a time when public confidence is stronger. If the 
Iskenderoon route were adopted, we have the whole line complete 
with the exception of the riilway from Iskenderoon to Bussorah, 
and the capital necessary to construct such a line would be very 
small in comparison to Mr. Sankey’s scheme, and yet I cannot say 
it is an easy matter to convince the public so as to persuade them 
to come forward with money. 

I do not by any means say but that Mr. Sankey’s scheme is an 
important one; it must and will ultimately become united with the 
one [have suggested at Aleppo, or farther east on the Euphrates 
Valley; but before he can realise the results of his undaunted 
efforts the state of securities will have to improve in Turkey. 

86, Queen-street, 22nd July, 1868. Joun TOUGH, 








ECONOMICAL STEAM HAMMERS. 

Str, Messrs. Glen and Ross’ letter in THE ENGINEER of the 
27th July is erroneous from beginning to end. 

Since the appearance of their first letter in Tae ENGINEER I 
have had access to some of their hammers of the most recent date, 
and I have ascertained that in order to admit steam to the top side 
of the piston at the boiler pressure they have had to abandon 
**Rigby’s patent valve,” and to substitute an ordinary piston 
valve, no steam whatever is retained in either end of the cylinder 
at each stroke, and consequently my hammer—or, as Messrs Glen 
and Ross object to the words ‘*my hammer,” I will say Messrs. 
Glen and Ross’ hammers, would, if titted with my valve, work 
with from 30 per cent. to 50 per cent. less steam than they now use. 

Messrs. Glen and Ross have evidently found that steam hammers 
must now be so constructed that a greater force can be applied to the 
top side of the piston for accelerating the blow than that due to 
the area of the piston rod, as in Rigby’s hammer, and this, no 
doubt, has suggested to them the idea that their hammer might be 
greatly improved both in point of economy, of steam, and effective- 
ness by the adoption of my valve. They may if they think well 
attempt this, but it will only enable me to give them more sub- 
stantial proof as to whether or not my patent is a valid one. 

Messrs. Glen and Ross say that in my hammer, as in Rigby’s, 
the steam on the upper side of the piston is discharged into the 
atmosphere at every stroke, but they purposely omit any mention 
of the fact that in my hammer—or, I willsay with my valve—when 
working double-acting, I pass a portion of the steam from the top 
to the underside of the piston before any discharge takes place 
from the top side into the atmosphere. This—as Messrs. Glen 
and Ross are quite aware, although they may not have the candour 
to admit it—cannot be accomplished by Rigby’s valve or by their 
own modification of it. 

The piston rod in Messrs. Glen and Ross’ hammer being one- 
fourth instead of one-half the area of the cylinder, as [I had 
assumed for example in my former letter, only makes their case 
worse, As the impetus given to the blow due to the area of the 
piston rod would be scarcely perceptible, the fact of their substi- 
tuting ordinary valves in place of Rigby’s, in order to make their 
hammers double-action, is sufficient proof of the truth of this 
assertion. 

I do not patent the general design of my hammer, as Messrs. 
Glen and Ross would imply, nor yet the thickness of the piston 
rod, as Rigby does; but 1 patent passing a portion of steam from 
the underside to the topside of the piston, and then from the top 
to the underside, with a variety of valves for carrying this prin- 
ciple into effect. 

Messrs. Glen and Ross should know that abuse is not argu- 
ment, and the personalities in which they think fit to indulge do 
not improve the unpleasant position in which they have evidently 
found themselves. Davin Davy. 

Park Ironworks, Sheffield, July 28th, 1868. 

_P.S.—Referring to Mr, Winton’s letter in your last impression, 
his statement that ‘‘Mr. Davy’s valve is ours” is too absurd to 
call for any reply. 

[We aa it is time that this correspondence should close,— 

iD. Li. __ 


ENGINEERS IN INDIA. 
Sm,—The life, duties, and habits of a civil engineer in India 


are, as may be supposed, very different from what he has been 
accustomed to at home. 


| of State, so long will discontent and mistrust prev: 
The object of this letter is not by any | 


means to deter engineers from seeking employment out there, but | 
to give them such general information as may be of service to | 


them, so as to plainly show what they may expect to experience 
when they select that country as the scene of their future profes- 
sional labours. 

No doubt many think at home that in the gorgeous and sunny 
East it is all gold and glitter, and that an engineer's daily visit to 
the works he has charge of is a kind of triumphal march or a very 
simple matter, and not what it generally is, a constant vexatious 
toil. Certainly, this perpetual vigilance and worry may tend in a 
great measure to keep him alive, but it does not by any means add 
tothe pleasures he had imagined would be his lot when he left 
England, or at all conduce to his happiness. 

On going out to India he must, doubtless, make up his mind to 
rough it a good deal, to endure many things which he knows little 
of at home, and to forego many pleasures to which he has been 
accustomed. He must be prepared for very often eight months of 
the year to live a solitary life away in the jungle, far from all 
civilising and cheering influences, so much so as to be greatly 
rejoiced to hear his own language spoken when a welcome fellow 
countryman may be travelling near him, and where, if it were not 
for the constant occupation, he would be apt to grow moody and 
depressed. 


THE ENGINEER 


' one who knew little of work in general: such as to be most careful 
not to be out in thesun aftercertain hours, and, perhaps, for only two 
or three hours during the whole day; these ideas, if they had been 
strictly attended to and carried out by every one, would have 
resulted in the completion of about 300 miles of railway only at 


the present time, instead of about 3000 now finished. Each man 
must evidently be guided by his own feelings, accordingly as he 
finds the climate suit him. f 

Certainly, the engineer must, as he soon finds out, conform him- 
self to certain rules of life, at any rate, during the first year of his 
career out there, to maintain health, and which counmon sense 
will generally soon suggest to him. Early rising, and a temperate 
rate of living, will tend much to promote health; keeping the head 
well covered, and wearing light woo/len clothing, will prevent many 
ailments, also being careful never to sleep in the night air orina 
draught, or to remainin wet clothes. Some of these matters should 
be particularly attended to and are of vital importance, as it is a 
country where often the strongest are struck dowa first, and with 
little notice, by the rapid stroke of the relentless hand of death, 
and where too many of our best and ablest engineers and contrac- 
tors have either perished at once out there or have returned home 
worn out to die. In these cases it has often been the over anxious 
mind which has worn out the body, or weakened it so that it has 
become an easy victim to disease. 

In an exhausting climate like India, and with the hard work, as 
it usually is, of an engineer, there are some kinds of what may be 
thought luxuries and comforts which are quite essential, and are 
absolute necessaries not easily dispensed with; such, for instance, 
as the number of servants one is required to keep, &e., and 
though some few may, in their mode of living, endeavour 
to preserve the strictest economy in fare and dress, yet a 
person with any respect for himself and his position will soon 
find out that certain appearances must be preserved. This being 
the case, and also owing to the late disastrous occurrences in the 
Indian financial market, the expenses of living, house rent, Xc., 
there have been about trebled during the last few years, and it can 
no doubt, be only owing to the present deplorable state of the pro 
fession at home that engineers at all have been induced to compete 
for the Indian Government appointments lately offered; as the 
scale of salaries proposed to be given are, even with the additional 
advantages of a pension given after a long service, extremely low 
for the arduous duties, combined also with the high theoretical 
attainments required of the candidates—the practical knowledge 
of construction, so essentially necessary for carrying out works, 
everywhere successfully and at a moderate cost, being hardly even 
asked for. W. TATE. 


— 











Srr,—In your issue of May 15th there is a letter signed 
**Junglee,” a good: letter in every respect, and well worthy {the 
attention of those for whose benefit it is intended. Let them 
pause before committing themselves to a life of exile such as your 
correspondent correctly and forcibly de 

India of to-day is so totally <litferent to India of the days of 
the old gentlemen at home now enjoying their otium sine 
dignitate, that the utmost disappointment must await those who 
trust to the glowing descriptions of their experience of life in 
India, 

My object now is to confirm more especially the concluding 
portion of your correspondent’s letter. It is notorious in India 
that civil engineers invariably superseded by military officers 
and it is the greatest exception for the former to be permitte 
rise to the higher appointments. 

Similarly in the Indian telegraph department. A number of 
highly educated gentlemen have just been brought out to India, 
after a special course of training in Eagland, under the belief that 
they were destined to officer a newly-formed department, whereas 
they now not only find themselves placed at the bottom of a large 
service, in which almost all the men above them are com- 
paratively young, but they have an immediate foretaste of 
what is in store f them in t admission to the depart- 
ment, a few weeks after their arrival, of an otticer of the Royal 
Engineers, who is posted many grades above them, though knowing 
nothing whatever of the duties which in his newposition he will be 
supposed to perforin. 

There can be no excuse for so grossa breach of faith; and so long as 
the Indian Government allow tue heads of civil departments to 
miscuously employ and unduly favour the military element to the 
injury of specially trained civilians appointed by the Secretary 
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ROADS 1N TURKEY, 

Srr,—The article that appeared in your last issue on ‘‘ Road 
Contracts in Turkey” states:—** The great and recognised want in 
Turkey is roads, and the Government has long since attempted to 
supply them, but its difficulties were the same as those of our 
Indian Government formerly. The central Government could not 
supply the necessary funds, there were no resources of local taxa- 
tion, and there was a deticviency of stalf to carry out even the 
works in hand. ur Government under these circumstances 
limited itself to the Grand Trunk road, and it was with great diffi- 
culty the task was accomplished.” So far from the Grand Trank 
road having been one of the earliest undertaken by the Indian 
Government, as seems to be implied in the article above quoted, I 
tind that the first road of any length, of which any record appears 
on the earlier reports of the military board, under which all public 
works in India were formerly carried out, is one of 124 miles in 


| length, extending from Chittagong to Daodkandy. This road is 


supposed to have been commenced in 1808 and completed about 


| the year 1810. 


Certainly, for two or three months he lives in one of the towns | 
to get shelter from the rains, but then he is generally obliged to | 


pay as much rent for that period, for any kind of a suitable abode, 
as would have been asked for it for the whole year. In picturing 


to ourselves the real life of the engineer in India as it often is, | 


when, after a weary day’s work, perhaps disgusted and enraged | 


with the trickery of the native workmen, with which he has to 
scontend perpetually, he retires to his lonely domicile, and, Robin- 
on Crusoe like, marvels greatly where the charms of solitude can 
possibly be—his only welcome, perhaps, being the barks and 
bounds of his joyous canine. Or, perhaps, he has been journeying 
along the hot, dusty, lonely roads, and on arriving at his journey’s 
end, choked with heat, dust, not altogether unmingled with wrath, 
he certainly is led to believe, by the long list the messman of the 
Traveller's Bungalow assures him can be laid before him, that he 
is now going to be comforted after his weary, jolting ride, but, 
alas, the inviti»g bill of fare too often subsides into the invariable 
spread eagle —Anglice, broiled fowl—and an unfortunate bird, which 
the weary traveller watches being chased and captured, in a few 
minutes appear again on a dish before him, accompanied by some 
tough unleavened cakes. When an engineer exerts himself to the 
fullest extent, and what may be more than is good for his health, he 
will often even then find himself outwitted by artful native workmen, 
and he also, perhaps, will find out too late that they generally 
have very curious ideas about workmanship in general, such as, 
for instance, setting a thin stone up on end on its edge, so as to 
give a fair look to the wall on the face, trusting to the excellence 
of the mortar to keep it together, and to prevent what would 
inevitably occur elsewhere, if the mortar usually used was not of 
the best kind, a collapse of the whole structure, 

He thus has constantly to prevent them from carrying out their 
own style of construction, to which they have been accustomed for 


The Juggernauth road, extending from the Old Benares road, at 
Jellalabad vid Midnapore to Pooree, a distance of 261 miles, was 
commenccd in 1811, and the portion from Pooree to Cuttack, 182 
miles in length, was completed in 1826. 

The Great Deccan road, extending from Telwarra Ghaut, between 
Jubbulpore on the Nerbudda and Mirzapore on the Ganges, 245 
miles in length was commenced in 1824, but it was not metalled 
until the year 1840. 

The Great Northern road, extending for a total distance of 900 
miles between Madras and Calcutta, was commenced about the 
year 1824. Between that date and the year 1845 the sum of 
£27,100 was laid out on the portion of the road south of Ulloor. 
It is not yet fully completed. 

The road from Poonah to Sholapore, 149 miles in length, was 
surveyed in 1835, and completed at a cost of £12,780. 

The Grand Trunk road was commenced about the year 1836. It 
extends from Calcutta to Peshawur, a total distance of 1423 miles. 

Thus it appears that several roads of great importance were in 
hand, and some of them completed before the Grand Trunk road 
was commenced (in 1836), at which date numerous lines of roads 


| in each of the three Presidencies were under construction, and 


comparatively large sums of money were annually devoted to their 
extension. So early as the year 1817 the necessity for commercial 
roads was recognised by the Court of Directors of the East Indian 
Company, and sanction was given for the expenditure of the sur- 
plus ferry funds on road-making, and convicts were directed to be 
employed on the roads when they could be spared. <A corps of 
pioneers was formed to make roads on the great military lines, but 
they, being without any aid from engineering skill, only caused a 
continued waste of money and a vast loss of labour. They were 
accordingly pronounced a failure, and in 1831 it was resolved that 
no further attempt should then be made to keep up the great lines 


| of road through the country. 


ages, and to insist upon that usual character of work required for | 


railway and other purposes. 


Thus, Sir, you will see that great lines of road existed in India 
long prior to the commencement of the Grand Trunk road. It is 
true that the Government lacked an engineering staff for their 


Some very absurd rules for advice were propounded some time | proper care, but there was not in India the same want of funds, 
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ago for the guidance of new comers to India, evidently by some ' or absence of resources of local taxation reported in your recent 
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article as being the case in Turkey. Neither did the Indian 
Government “limit itself to the Grand Trunk road.” 
Frep. Cas. DANVERS, 





India Office, July 29th, 1868. 





THE CONVERSION OF ELECTRICITY INTO HEAT OR MOTIVE 
FORCE, 

Sir, —Last week Mr. Desmond G. Fitzgerald startled your 
readers with the assurance that, “strange to say, there exists no 
proof whatever that the conversion of electricity into mechanical 
work or heat is possible, and there is no experiment upon record, 
so far as I am aware, in which even a probability can be shown of 
its having been effected.” This certainly gave me a bit of a shock 
at first, but I recovered myself on recollecting that the words— 
** strange to say”—can carry a good load behind them; besides, 
Mr. Fitzgerald had cunningly qualitied his second statement with 
the saving clause, ‘‘As far as I am aware.” So far, so good—a joke 
is always pleasant, and who is there not ready to unbend with the 
thermometer hard on 100 deg.? I read farther to the end of his 
letter, and found the same announcement shorn of all *‘ifs and 
ans.” This showed that my first impression was a right one, and 
that we were considering a weighty scientific doctrine in sober 
earnest. “If,” says Mr. Fitzgerald, “the principle of the con- 
vertibility of energy be true, then must the principle of the con- 
vertibility of electricity into work or heat be without foundation, 
This I am fully prepared to prove; but, in the first place, I shall 
be glad to know whether any one can be found seriously to defend, 
after due examination and without any mistake in terms, the 
principle of the convertibility of electricity into work or heat,” 
Chere! There can be no mistake now. ‘This is no uncertain 
sound, but the challenge that calls to battle. It is accepted, and 
now let us fall into position. 

Mr. Fitzgerald states that he has read “almost every paper” 
on the Correlation of Forces, and is familiar with the work of Mr. 
Grove on this subject. And yet, strange to say, Mr. Fitzgerald 
must have neglected to notice in this very book such sentences as, 
**Commencing with electricity as an initiating force, we get motion 


| produced by it in various forms; for instance, im the attraction and 


repulsion of bodies;” instances of its causing rotation and deflec- 
tion being also given. Again, in a compact little sentence, which 
sees written to be quoted, Mr. Grove says, ‘* Electricity directly 
produces /vat, as shown in the ignited wire, the electric spark, and 
the voltaic arc; in the latter the most intense heat with which we 
are acquainted —so intense, indeed, that it cannot be measured, as 
every sort of matter is dissipated by it.” 

This, I should think, would suffice. Since, however, Mr. Editor, 
I have expended somewhat of your space and my time in teaching 
Mr. Fitzgerald so elementary a lesson, you will perhaps allow 
me in the gentlest manner possible to recommend him to devote 
himself to a diligent and careful study of physical science, whereby 
alone a man can hope to avoid such tatal errors as the attempt to 
transmute lead into gold. GORILLARUM Rex. 

London, Ist August, 1868, 











ELECTRICITY—CAN IT BE CONVERTED INTO HEAT? 

Siz,—It is difficult to me to extract any exact meaning out of 
Mr. Fitzgerald’s strange note in your last; but, assuming that he 
denies that electricity can be converted into work or heat, his ex- 
planation of the motion of electro-magnetic engines, and of the 
heat attendant on friction therefrom, of the heat of the electric 
light, of the melting of a thin wire in the circiut, and of in- 
numerable similar phenomena, would probably be interesting, and 
would no doubt be original. F, A. PaGet. 

August Ist. 


THE CORLISS ENGINE, 

Sir,—As your columns seem to be open to the discussion of the 
merits or demerits of the Corliss valves and valve-gear, will youallow 
an old weekly subscriber to give some little information apposite to 
the discussion. Looking back a number of years I well remember 
many pet so-called improvements, consisting of complicated 
mechanism to effect what was already being done by more direct, 
simple, and economical means. So long as a little mystery could 
bemaintained, many capitalists and others, desirous of being before- 
hand with their compeers, would try the new and ingenious 
machine. We all know how when one goes in for an idea one 
does not care to give it up, even if it be costly, so long as it is a 
luxury in its way. 

It strikes me that the clamour just now made about the Corliss 
engine obtains a greater degree of attention than it otherwise 
would were it generally known that there is no monopoly for its 
manufacture in this country. True, certain engines are being 
tremendously puffed-—however in a manner too transparent to pass 
muster. These engines are styled Corliss engines with Inglis’ and 
Spencer's improvements, What these improvements are, as a 
reader of Tar ENGINEER I should like to know. Ido know that 
the Corliss engine—the American Corliss engine—took the gold 
medal at the Paris Exhibition. The so-called improved Corliss 
engine took, what ’—nothing! 

The leading feature of the Corliss engine is the valves—separate 
steam and exhaust valves, long known and used years ago, I 
believe, by Samuda onthe Thames. The character of valves used 
in the Corliss engine by Mr. Corliss, of the United States, is 
peculiar to all these engines by whomsoever made, and any person 
of sufficient knowledge is free to make and use these valves in the 
United Kingdom, with also the valve-gear patented and used in 
the States by Mr. Corliss. 

The question is: what is to be gained by the use of the very 
elaborate mechanism for working the Corliss valves? I have made 
numerous inquiries, and do not tind any Corliss engine doing duty 
with less than 34 Ib. to 3j lb. coal per indicated horse-power per 
hour. Of course I do not accept Mr. Spence’s account of the coal 
consumed for duty done by the engines of the Iduna. I find that 
the Corliss engines in the Royal Arsenal burn more than 3 lb. per 
indicated horse-power per hour. It is no answer to say that there 
is a saving of so much percent. For suppose an engine carries 
steam for seven-eighths of stroke, the highest initial pressure of 
steam, 30 Ib. per square inch, the consumption of fuel would 
be extravagant for the work done. But take out the oid cylinder 
and put down a new one, something larger; cut off at one- 
sixth the stroke, then the saving of fuel would be remarkable. 
This, however, can be done by any engine with slide 
valves; or instead of adopting a new cylinder increase 
the boiler pressure from 30 lb. to 43 Ib., balance your 
engine, and cut off earlier, till the average pressure is 
suitable for the resistance to be overcome. In either case the 
engine must be of sufficient strength to do the work with the 
increased shock caused by the greater initial pressure of steam on 
admission, Most readers of THe ENGINEER will be familiar with 
instances where advantage has been taken of the expansive power 
of steam, where formerly steam was carried the (practically) 
entire length of stroke. Those who have such recollections will 
at once see the principle on which the economy of the Corliss or 
any other engine rests. ‘There are engines consuming propor- 
tionally more fuel than, perhaps, a certain Corliss engine. On the 
other hand, there are hundreds of engines with all the simplicity of 
the ordinary valve gear, doing duty with proportionally less fuel 
than the Corliss engine. That the Corliss engine will be tried by 
some, no one questions. ‘That it will supersede, to any large 
extent, existing types of engines, those most competent to judge 
disbelieve, and predict a very shortlived popularity. It is already 
well-known that the catches require frequent filing up each time 
the valves need adjusting. The only claim to permanency put 
forth, so far as I can ascertain, is the length of time the valves 
work without the chambers being re-bored. This is all very good 
so far as it goes, but unfortunately the same may be said of any 
other valve-seat. We might just as well be told that the cylinder 

















does not need re-boring, so far as the fact of the valve-seats not 
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needing re-boring goes to prove the simplicity and durability of | 
the improved Corliss valve gear. : A na 
In my opinion the only advantage in the Corliss engine is the | 
direct steam passages. But this advantage is altogether out- | 
weighed by the increased first cost, waintenance, and liability to 
get out of order, giving constant annoyance and trouble by stopping | 
the work at the most critical moment, as said to be the case with 
the Corliss engines at Newcastle. It would be interesting if some 
of your readers were to calculate the percentage of steam saved by 
the direct steam passages. AN OLD WEEKLY SUBSCRIBER, 


[Our correspondent is wrong as to the awards to the Corliss en- 
gines—Messrs. Hicks obtained a silver medal, He also passes over 
the main advantages to be obtained from this valve and motion, 
viz., the ease with which it is regulatable. We are far from being 
advocates, under almost any circumstances, of so complicated a 
machine, and have seen the ordinary double slide as well regulated 
with far less clap-trap—but the Corliss should be accorded its due 
nevertheless,—ED, E 


COMPETITION PLANS.-—-THE WALWORTH 
ST. MARY, NEWINGTON, 


COMMON ESTATE, 


Sin,—As an unsuccessful competitor, I feel at some disadvantage 
in making any remarks on the decision lately arrived at by the 
Poor Law Guardians; but in justice to myself and a great number 
of my fellow competitors, I must protest against the utter incon- 
sistency and absurdity of that decision, and the injustice that is 
done to a body of gentlemen who have devoted much time and 
labour to the preparation of the plans which the result shows 
might just have well been spared. 

The facts are, that the three prizes offered by the guardians for 
the best plans have all been awarded to competitors who are con- 
nected with the parish. To this I could make no objection, if the 
plans selected were in accordance with the instructions of the 
guardians themselves, as prinved and circulated amongst the com- 
petitors, or that they possessed superior merit to those plans 
which have adhered to the instructions. 

On reference to the selected plans (especially the first and second 
prizes) it will be seen that they are entirely at variance with the 
instructions in several important particulars; whilst I and many 
of my professional brethren who sent in plans, imagining that the 
instructions were given bond fide, and that the points I allude to 
were of importance, have taken especial pains to adapt our designs 
to the supposed requirements of the guardians, 

It was distinctly stated that ‘‘the guardians require two good 
roads from 55ft. to O0ft. in width, to intersect the estate from 
west to east.” Two of the selected plans do not strictly comply 
with that part of the instructions. The one receiving first prize 
has the principal roads on one of his plans only 42ft., 45ft., and 
50ft. wide; and on the second plan only 50ft. 

The one receiving second prize has the principal road 
only 45ft. wide, and in other parts 50ft. wide (although 
marked in several places on his plan 55ft.); and the one 
receiving third prize hus interfered with the workhouse ground; 
but his general design is good, and is really the only one of the three 
deserving a prize. All the plans selected interfere with the stone- 
yard; the plan receiving second prize shuts up Boundary-lane, 
which has been a public road for twenty or thirty years. 

I can give you other instances, particularly with regard to the 
arrangements of the other roads and the building sites. 

The plans receiving tirst prize show the largest number of sites, 
but their frontages are only 15ft. to 16ft., and many of theirs are 
fronting the main roads, many are only L3ft wide (although stated 
by the authors in their report that none are intended to be less 
than 16ft.); likewise they also contain sites which are only 35ft., 
40ft., and 45ft. deep, aad are arranged quite regardless of uni- 
formity, ventilation, and sanitary arrangements, as required by 
the instructions. 

The plan receiving second prize has six courts from 15ft. to 20ft. 
wide, with sites 42ft. to 45ft. deep; also sites for houses fronting 
the main road not 40ft. deep. A lane SU0ft. long, 20ft. wide, with 
56 houses introduced which have no fore courts, and many 
measuring only SUft to 40ft. deep. So much for sanitary 
arrangements ! 

Pians of of A, C, and D all interfere with the workhouse 
buildings. 

So much for the selection, whilst several of the rejected plans 
have strictly complied with the instructions, and contain nearly 
as many sites with frontages of 18ft. to 20ft., and depths not less 
than 55ft. and GUft. 

I think that I have said enough to show the folly of a pro- 
fessional man, a stranger to the members of the board, attempting 
bond fide to compete under such circumstances, and to devote 
time and labour only to find himself stultified in such a decision 
as the one arrived at. 

lf the plans had all been sent in under mottoes, and had been 
examined and decided upon with the assistance of a professional 
man, as suggested both in the Bui/der and to the guardians them- 
selves, there would have been a very ditferent result; at any rate 
the unsuccessful competitors would, 1 am sure, have been better 
satisfied than they are likely to be. 

_It just comes to this—that the guardians have issued instruc- 
tions which they have not abided by in their decision, or they 
have so far altered their views as to put a number of gentlemen, 
whose time might have been much better employed, in an ex- 
tremely false position. 

_As the plans are to be open for inspection at the Walworth 
Vestry this week, I fearlessly refer the ratepayers of the parish 
or any professional gentlemen to the plans selected, and beg that 
they will compare them with the rejected ones, and the facts 
stated in this letter. 

If the guardians have decided in error of the measurements here 
referred to, let them in justice to the other competitors, and for 
the sake of future competition, re-examine and re-consider all the 
plans with professional aid, and a ‘‘true verdict give” according 
to merit. FREDERICK A KLEL, C.E., and Arch., 

110, Cannon-street, Author of plans marked **X, Y. Z. 





Tue Reportep ResicNation or Mr. E. J. Reep.—It was an- 
nounced in some of the journals of Saturday last that Mr. Keed 
had tendered the resignation of his office to the Government, and 
that he would contest the Pembroke boroughs at the approach- 
ing election. This latter statement was speedily contradicted by 
a counter announcement to the effect that the Admiralty had 
refused to accept Mr. Reed's resignation, We cannot but feel a 
certain amount of regret at the course which the Admiralty 
Board have thought fit to pursue in this matter. Mr. Reed’s 
success as Chief Constructor of the Navy, has been frequently 
questioned, but we have never heard a doubt expressed respecting 
the services which, from his great experience in Aduniralty 
matters, he might render the nation in another capacity. 

NAVAL APpoINnTMENTS.—Joseph B. Firth and Edward Irish, 
engineers, to the Cracker; John Murdock, first-class assistant 
engineer, to the Cracker; Thomas Jeans and James Brough, engi- 
neers, to’the Royal Oak: and John J. White, first-class assistant 
engineer, to the Frederick William. 


Tur Sourh YorKsHIRE Miners’ Mass MEETING.—The annual 
U, 35 meeting of the 8000 members of the South Yorkshire Miners’ 
nion has been fixed to take place in the grounds of S. Plimsoll, 
Esq., Whitley Wood Hall, near Sheffield. A huge procession will 
. formed in the Haymarket, Sheffield, and will be accompanied to 
the place of meeting by twenty brass bands, with flags, banners, &c, 
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THE PRIVATE BILLS OF THE SESSION. 


THE two great estates of the realm—the Lords and Commons 
—have now finished their labours, and the Third Estate—our 
gracious Sovereign—has affirmed their decisions in almost every 
case. A resumé of what has been done by the two Houses in 
relation to private bills may not be considered out of place. 

And first, as touching the amount of capital proposed to be 
raised by the petitioners for private bills in the session of 1868, 
it may be mentioned that it amounted in the aggregate to 
£25,207,356 in shares and loans, against £42,638,775 in 1867; 
£175,490,646 in 1866; and £126,441,708 in 1865. The bills 
brought before Parliament in the several years were, 228 in 1868; 
in 1867 there were 321 bills petitioned for; in 1866, the height | 
of the speculative tide, 634 bills; and in 1865 there were 595 
bills. Comparatively small although the amount of capital is, | 
proposed to be raised in the session just expired —£25,207,356— | 
it is considerably in excess of the amount embraced in the bills | 
which have been prosecuted by the promoters to an issue, and 
that have been sanctioned by Parliament. 
authorised to be raised by the bills which have received the 
sanction of both Houses and the royal assent in the late session 
amounts to £19,751,656, the smallest demand that has been 
made upon the resources of the kingdom for new projects for 
many years past. ; 

The most important bill of the session, as regards the creation 
of new capital, is that of the Midland Railway Company, the addi- 
tional powers granted to which includes the raising of £3,750,000 
shares, and £1,250,000 by loans, in all £5,000,000. The bill pro- 
vides for extension of time in the construction of certain works 
of the company in progress, and numerous other purposes. The 
Brighton Company has also obtained powers to raise additional 
capital, £1,000,000 by shares, and £333,333 by loans, and to 
abandon certain lines for which it had obtained powers, and fur- 
ther—not the least important power conferred—that of raising 
its fares, the new maximum rates to be 29d. per mile first-class 
express, and 2}d. second-class express; 2}d. first-class by ordinary 
trains, and 1$d. second-class, The Caledonian Railway Company 
has also obtained powers to raise £1,600,000 additional capital in 
shares and loans. The Gas Bills relating to the metropolis were 
next in importance, as regards capital proposed to be raised, and 
in other respects. The great question of Londun gas supply, 
which has occupied so much of the time and attention of Par- 
liamentary Committees for several sessions, like the kindred 
question of water supply, still remains unsettled. The 
Gas Light and Coke Company has obtained powers to 
raise £1,487,500 additional capital in shares and loans. 
Among the jmetropolitan gas bills petitioned for, but 
subsequently, after part hearing of the cases withdrawn, 
were the Imperial Gas Company’s Bill, one provision of which 
was to enable the company to raise £1,218,750 additional 
capital; the London Corporation Gas Bill, by which powers 
were asked to borrow half a million to be applied to the 
purchase and erection of works, and the supply of the city of 
London with gas; and the Amalgamation Bill by which the 
powers and privileges of the united companies would have been 
confirmed in perpetuity. Among the other bills relating to the 
metropolis, involving constructive and engineering works, are 
the Thames Embankment at Chelsea, capital £285,000, and the 
Thames Embankment, north and south, additional capital 
£1,250,000. The Chelsea Bill istoenablethe Metropolitan Board of 
Works to embank the river between the Royal Hospitaland Batter- 
sea Bridge, and to make a roadway and other works in connection, 
The North and South Embankment Bill provides for alterations 
in the streets communicating with the Embankment, gives 
effect to an arrangement with the South-Eastern  Rail- 
way Company with respect to the pier at Hungerford, 
grants relief as regards certain provisions relating to the 
Metropolitan District Railway, and amends the provisions of the 
Acts relating to the embankment of the south side of the 
Thames. It may not be inopportune to recall here a few facts 
respecting the principal embankment between Westminster and 
the Temple, now so far advanced towards completion. 
magnificent work, designed by Mr. J. W. Bazalgette, engineer to 
the Board of Works, was commenced in February, 1864. The 
granite wall, which forms the face of the embankment, is above 
1} miles in length, and encloses thirty acres of space, filled in with 
1,200,000 cubic yards of earth work. The wall averages above 
40ft. in height, and is for the greater part founded from 20ft. to 
30ft. below the bed of the river. In the principal wall and the 
inner underground works, 700,000 cubic feet of granite, 
80,000,000 of bricks, 1,000,000 cubic feet of concrete, and 
800,000 bushels of cement, have been consumed. The Em- 
bankment, as our readers have already been made aware, is 
now open from Westminster to Essex-street, Strand, for foot 
passengers, 

A new project, which has received the royai sanction in the 


late session—the Thames Subway Bill—is remarkable alike for | 
the originality and boldness of the design, and the smallness of | 


the estimated cost, £12,000. This scheme, engineered by Mr. 
Peter W. Barlow, C.E., F.R.S., is for a subway between Tower 
Hill and Southwark, about half a mile below London Bridge. 
We must defer till a future occasion further details concerning 
this novel mode of communication. 

Some progress has been made in the late session in a direction 
in which progress is greatly needed in almost all parts of the 
metropolis—provision of market accommodation. Companies 
have obtained Acts for the erection of markets at Kennington, 
capital £100,000, and in Lambeth, capital £75,000. The 
repeatedly revived project of the Board of Works for the im- 
provement of Park-lane is agained shelved, and the extravagant 
scheme for a boulevard from Westminster to Belgravia, which, 
from the character of the property that would have to be 
scheduled would involve a fabulous cost, has again dropped out 
of the list of bills without reading or committal. 

Street Tramway Bills can scarcely be considered a parliamen- 
tary novelty. If we mistake not every session of what may be 
called the defunet Parliament has been occupied with the con- 
sideration of such bills; or rather it would be more proper to 
say has been petitioned to consider them, which it has done, if at 
all, either in a perfunctory manner, or with an apparently 
hostile spirit, as if a foregone conclusion had been arrived at. In 
this session some progress has been made. A small Tramway Bill, 
Glastonbury and Street, capital £9300, has been passed, and also 
amuchmore important bill—the Liverpool Tramways Bill, capital 
£400,000, which received the royal assent on Friday last, the last 
day of the session. Itmay be remembered that at the commence- 
ment of the session there were petitions for three distinct bills 
for street tramways in London. Two of these bills disappeared 
at a very early stage. The promoters of the other bill, “ Metro- 
politan Tramways,” who had brought forward their bill in three 
successive sessions, persevered in their application, but Parlia- 
ment, in its unwisdom, adopted the extraordinary course, as 
applied to a private bill, of putting it back for six months, vir- 
tually rejecting the bill without hearing evidence. The same 
company promotes the Metropolitan and the Liverpool Tramway 


Bills, and will persevere, it may be hoped, in their application 


The additional capital | 


This | 


in respect to London. The Liverpool bill has been obtained 
now on the third successive application, and in the teeth 
of determined opposition on the part of the omnibus interest 
and of the London and North-Western Railway Company, which 
with questionable propriety, has applied the shareholders’ money 
in an attempt to prevent what is expected to prove a great im- 
provement in the street traffic of Liverpool. The project was 
supported by the corporation, and many of the principal inhabi- 
tants gave evidence in its favour. The scheme is on a sufficiently 
extensive scale to test fairly the advantages, or otherwise, of street 
tramways in large cities and towns. The principal line will run 
from north to south, passing through crowded streets, and will 


| have a loop in the centre of the town for access to the Exchange. 


It is to be hoped that the company may get to work as speedily 
as may be practicable, and the system have at last a fair trial. 

Of the private bills petitioned for 101 were railway bills, 
scarcely half of which involved works or the raising of capital. 
Twenty-five of these railway bills were abandoned by the pro- 
moters, lost on Standing Orders, or thrown out by the commit- 
tees. The remainder, most of them reported with more or less 
important amendments, passed third readings in both Houses, 
and received the royal assent. The remaining biils, more than 
half the whole number petitioned for, were, as usual, of a 
miscellaneous character, the most numerous being gas and 
water bills, and after these, harbour, dock, navigation, road, mar- 
ket, and improvement bills, with a residue of personal and 
other bills, not admitting of classification. 

Of 228 bills petitioned for 170 received the royal assent. 

The Electric Telegraphs Bill, although dealing largely with 
private bill interests, does not come into the category of private 
bills, or call for remark in this place. Some selections from 
the large mass of interesting and valuable evidence that has 
been placed upon the record may be given in a future number. 








Royat Acapemy or Scrences or Swepen.—On the 10th of 
June this distinguished body elected Professor Macquorn Rankine, 
of Glasgow University, one of its foreign members. 

Docks aT ALEXANDRIA.—In our recent article on the Alexandria 
Docks we omitted the name of Mr. Abernethy as one of the 
engineers in co-operation with Mr. McClean. There is a report 
that the Peninsular and Oriental Company propose a separate 
dock of their own, but we cannot find any authority for it. 

Batic AND DANUBE ConneEcTION.—It is announced that the 
Roumanian Government has conceded to the Chevalier de Offen- 
heim (? Oppenheim) very favourable terms for the extension of the 
Lemberg, Czernowitz, and Suczawa Railway across Roumania to 
Jassy, the capital of Moldavia. There is a line from Odessa to 
Kichinef in progress, and it is affirmed that a line will be granted 
from Jassy to Kichinef, so as to place Jassy in connection with 
OJessa, and thereby complete the connection between the Baltic 
and the Danube. Notwithstanding the precise terms of this 
announcement, we believe it refers in reality to one of the 
Oppenheim and Brassey operations. 

A List oF THE POLYTECHNIC INSTITUTIONS OF GERMANY AND 
Avustria.—There is no better means of exemplifying the poverty 
of this country in technical schools than by that of giving the 
following catalogue—a list, by the way, which shows that our 
worthy representatives abroad Lose not responded as fully as they 
ought to have done to Lord Stanley’s circular. In Prussia and 
the North German Confederation there are, in Berlin, the 
| Gewerbeinstitut, where Professor Reuleaux works, the Bauaca- 
| demie, and the Universitit. In Hanover, the Polytechnicum 
(Professor Karmarsch); at Aix-la-Chapelle, a newly instituted 
, Polytechnic; at Dresden, another institution of this kind; at 
| Freiberg, the well-known Bergacademie (mining college), amongst 
| the professors of which Herr Weisbach has attained the highest 
| reputation; in Cassel there is a hochere Gewerbeschule. Of Southern 

Germany, German Austria, and German “witzerland, Munich has 
a Polytechnic; Stuttgard (Wirtemberg) also, and in Carlsruhe 
(Baden), is the well-known Polytechnic Institution, once the seat 
of Professor Redtenbacher's labours, and now of those of Professor 
Grasshof. There is also a higher Polytechnic school in Brunswick. 
At Darmstadt (Hessen Darmstadt) a Polytechnic is now being 
| founded. At Zurich, in Switzerland, is the Institution taking the 
| same rank as to celebrity and importance as those at Carlsruhe 
and Hanover. Here are Professors Zeuner and Culmann. Lastly, 
| in Vienna an Imperial Polytechnic has been established many 
| years, as well as at Prague in Bohemia and Ofen in Hungary. 
|" Crysta, PaLack Special EXHIBITION. — Among the many 
attractions of this delightful place of popular resort, the Exhibition 
of Art Manufactures, which has been arranged during the week, 
| and is to remain open for a short time, is well worth special atten- 
| tion. In many instances the large number of objects presented in 
exhibitions is embarrassing and wearisome to the visitor, but it is 
otherwise in the present instance. The number of objects shown 
is comparatively small, but every object is worth inspection, and 
| the inspection of each is easily practicable. Messrs. Barnicott and 
Banfield, of the Crystal Palace, are the largest exhibitors, that 
firm having come into sion of a number of the choicest spe- 
cimens of fictile manufacture shown at the Paris Exposition. The 
| groups comprise majolica, porcelain, and Raffaelle ware, by Messrs. 
Minton, being either the specimens actually exhibited at Paris, for 
which a gold medal was awarded, or fac-similes. To these goods 
Messrs. Barnicott and Banfield, who exhibit them, have added an 
assemblage of exquisite paintings on porcelain, by Mr. George 
Eyre, and a collection of Limoges enamels, painted by Bolt, of 
Worcester; also some superb statuettes, full of grace, life, and 
expression, by Gill, of Paris. The shell dessert service, and the 
extensive variety of specimens of dessert services in other forms, 
are fine examples of excellence of workmanship in gold and colours 
on porcelain. The single plates, with their beautifully executed 
crests and monograms, and their delicate borders in dead and bur- 
nished gold, are worth, in some instances, about three guineas 
each. The crests and monograms in gold and colours, on glass, 
exhibited by the same firm, are also very fine, and a special feature 
in the exhibition. A fine collection of majolica ware, by Mr. 
George Jones, of Stoke-upon-Trent, furnishes an illustration of 
artistic skill and taste devoted toa popular purpose. The speci- 
mens include many articles applicable to the common uses as well 
as to the graces of every-day life, and are produced at prices so 
moderate as to bring this hitherto costly ware within the reach of 
almost all classes. ‘The staple articles of manufacture of the well- 
known firm of Joseph Cliff and Son—fire-bricks, retorts, drain-pipes, 
&c.—are scarcely such as to have encouraged the expectation of find- 
ing the firm in such company; they arerepresented there, neverthe- 
less, and much to their credit, in the highly artisticand varied collec- 
tions of terra-cotta ware and coloured tiles exhibited. Beauty of 
colour is not looked for in terra-cotta, but Messrs, Cliff have done 
all that seems possible in the way of beauty of form and detail in 
design, and exceilence of quality in the ware in which their designs 
are executed. The specimens consist of flower-pots and pans, 
vases, &c. In glass, Messrs. Pellatt and Co, exhibit a collection of 
specimens of engraved vessels, as furnished to the Prince of Wales, 
for which a medal was awarded at Paris. The designs of the 
engravings are very beautiful and the workmanship perfect, but 
unfortunately as much cannot be said for the material upon which 
the work has been lavished. It is perfectly pure and colourless, 
but shows a waviness in places that must be pronounced an imper- 
fection. Messrs. Radi and Co., of London and Venice, show a 
profusion o/ fine specimens of reproductions of old Venetian glass 
in vessels applicable to domestic and ornamental purposes. The 
exhibition includes a very interesting collection of the ordinary 
and characteristic majolica, earthen, and other ware at present 
manufactured and used in Northern and Southern Italy and tho 
Roman States. This collection has been made for the Technolo- 
gical Museum, by Dr, D, 8, Price, during a recent visit to Italy, 
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THE engines for each of these vessels are of the combined power 
of 160 horses, namely, two pairs of engines in each ship of 
80 nominal horse-power. sae | by Messrs. T. and G, 
Rennie, engineers, of Blackfriars, London, from the same models, 
The two first-named vessels have been tried at the measured miles, 
the Lapwing at Plymouth, the Bullfinch at Sheerness, on the 
Maplin mile. The Swallow is building at Portsmouth and the 
Curlew at Deptford. Each vessel is fitted with four 
32}in. diameter and 1ft. 4in. stroke; estimated number 
tions, 120 per minute; indicated horse-power required under con- 
tract, 720. One ordinary injection condenser is fitted to each 
pair of engines, with two air pumps. Each piston has two piston 
rods and a “return connecting rod;” the angular thrust is taken 
by a single central bearing. The starting gear of both engines is 
arranged so as to be under the control of one man. 
liers work outwards under each quarter, i 
The screw propellers of 
eee 
ers of the 
ing 7ft. 3in., and the pitch, 
le between 


They are all 


pro 
ng box in a brass tube. 





The screw 


1ift. 44in. Each ship has four boilers, with a stokeho! 


the two, with four furnaces of 6ft. Gin. 
breadth, and four furnaces of 6ft. Gin. in length 
breadth, The boilers are fitted with brass tubes and a telescopic 
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Where 
Nominal horse-power .. .. 


Load on safety valve .. «. 
Pressure of steam in boilers.. 
Length of vessel 
Beam of ditto.. .. os 
Draught of water forward .. 
Ditto aft 
Ditto mean se 
The vessel carries three guns 





and 2ft. in 


Admiralty mean speed .. oe 


ih a | 


———e 


ee 08 08 08 68 8 
oo 08 08 08 68 88 88 
oo ef 


Indicated horse-power—Port engine.. 
Ditto Starboard engine 


Total indicated horse-power 
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H.M. SHIPS LAPWING, BULLFINCH, SWALLOW, AND 


CURLEW. 
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fannel. The admirable steaming powers of these boilers are shown 
by the great indicated power obtained with a small surface of fire- 
grate and heating salle, the total fire-grate surface being 1124 
square feet, and the heating surface 3135 square feet, 


Particulars of Trial of H.M. Ship Lapwing. 


Engineers’ Deep load trial, 
contract trial. ready for sea. 
oe April 16,1868 .. July 16, 1868 
Plymouth } Do. 
Breakwater 7 
160 +. Do. 
oe 507 ee 4391 
497 oe 443 
1004 horses .. 882°1 horses 


ee 


; 


31 kb. ee Do. 

28 Ib. e+ 27°48 Ib. 

170ft. oe Do. 

29ft. «- Do. 

8ft. 10in. «+ 9ft. Sin. 

10ft. 2in. «+ 10ft. 4in. 
e+ Of. 1lin. 





i .M. Ship Bullfinch. 
wee S a ~~" contract trial. 
«+ Maplin mile 
« May 12,1868 





Where tried 1s os os oe oe oe ee 


When tried 1. os os os 
Nominal horse-power .. .. «+ «+ «+ «* se «oe 160 
Indicated horse-power of port engine and starboard engine 917 horses 
Pressure of steam in boilers .. «+ oe oe ce 261d, 
Draught of water, mean oo ce ce ee Oft. Gin. 
Ditto forward... «2 «+ «oe «8 oe oo Sft, 10in. 
Ditto aft ee cc c¢ ce eo eo 10ft. 2in. 
- 10°959 knots 


Admiralty mean speed.. 
N.B.—The vessel is of the 
It will be observed that although these engines have the usual 
sized boilers adopted by the Admiralty, and the cylinders of 
an ordinary size, not ——y made for using steam to a great 
, ge to develope a high power—the condensers being on the 
old injection plan, and no superheater provided—that the indi- 
cated power, com with the nominal power, is nearly equal to 
engines with all the modern . °< 71 of ex ion, surface 
condensing, and superheating. Thus, first trial of Lapwing 1004 
+ 160 = 6°27 turns, say 64; second trial, at deep load draught, 
882 + 160 = 5°51 turns, say 5}; trial of Bullfinch, - 
. These indicated powers are the mean of 
several cards taken during the six runs up and down the mile, 





9ft. Gin. 
ee set J me 
ers 
0836 knots «= .,.:10°847 knots. 


made continuously without throttling or other contrivances, 
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NOITICE, 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Enatneer having for some time 
~ been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounis in the hands of the eminent 
blic accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co, have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tuk Enat- 
NEER ts actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of tts circulation, our advertising 
friends themselves conclusive and satisfactory 
evidence, Of the un-English and unscrupulous, t h 
signally fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 


their own opinion. 
3, Moorgate-street, London, 
: 5th March, 1863. 

At the request of the Proprietors of THz ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadi!y, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. Quitter, Batt, anp Co, 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies, 

Dated 28th May, 1868. Quittrer, Baty, AND Co. 





—— 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 
PARIS.—M. Xavier, Rue de la Banque. 
BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 
MADRID.—D. Jose Avcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciadus 49 y 51. 





TO CORRESPONDENTS. 

*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

J.J. ?.—His address is 23, Great George-street 

L. N. V. R.—From the patentee at 391, Strand, London. 

G. J. (Norwich).—His address is Coventry. We have not Sorgotien you. 

wana is in progress. 

. A. (Birmingham).—A letter addressed to their works at Batterse 

a... a office is in Cannon-street, London. einige 
IVATE ENGINEER.—No, it would not invalidate your claim toa patent. We 
— not undertake to assist you as you propose in the latter part of your 

« W. AMD CO.—Messrs. Thwailesand Curbutt, of Bradford, have made horizontal 
steam hammers for Mr. Ramsbottom under his patent, and could probably 
supply such @ machine as you want. If your hammer requires to be very smail 
why not use one of De Bergue's rivetters, or some modification of it ? 

Xx. Y.—¥ ‘ou will find a good treatise on nautical astronomy in’ Brewster's ** Encyclo- 
pedia.” On Physical astronomy the following may suit you: —Sir John 
Herschel’s * Astronomy” and Panticoulant, ** Astronomie, Theorique 
basen Mrs. Somerville and Dr. Ansted have written books on physical 

y. 
H. A — The elephant boiler is inferior in simplicity and in princi, i 
principle to either o, 
the others which you mention; the seat of direct application of aang heat 
pressure. The 
wes which it offer 





Your 


ts in i too much confined and under too great a hydrost 
double-flued Cornish boiler is still uneg led 4 the ad roe 
- for stationary purposes. 

OUBLE SHOT.— We are afraid you will not experience any advantage in the use 
of the double shot, In the first place, you are wrong in one pee premises. 
= The shot at present used do not shear off from the cause you name, for the angle 

of impact is not great enough to allow of such a result being possible. If 

the shot were securely held by the point, as you suggest—which we doubt—the 
reaction would, theoretically, tend to break ti. But even in this case your 
modification would be open to the same evil, for the reaction would be communi- 
cated in infinitely less time through the molecules of the shut than would be occu. 
pied between the time of striking of the shot and the second blow of the bolt in- 
side. Therefore your shot would really be broken up before the movable bolt 
could strike its blow. If you refer to the numbers of THE ENGINEER for 
ae 4th, 1867, and following, you will find a «eries of articles by Mr. 
pane lh — -—~ ) yectories ha projectiles on striking solid 
. Youw u 
avembeaaie. Jind in them a great deal of information bearing on 
Letters relating to the advertisements and publishi: i 
n ing department of this are 
Ah nied Taya MR. GEORGE LEOPOLD RICHE + 
‘ions a 
7 Brand London Wo. addressed to the Editor of THE ENGINEER, 
& ENGINEER can be had, by order, from any newsagent in town or count 
: 4 , ry,and 
pte gy ratlway stations; or it can, ¢f preferred, be supplied direct from 
office on the following terms (paid in advance) :— 
Half-yearly (including double number) 15s. 9d. 
Vered Yearly (including two double numbers) £1 11s. 6d. 
is it be yeaa heyy od Of two shillings and sixpence per annum will 
made, is istered transmission abroad. 
Advertisements cannot be énserted ite 1 
> each week. The charge 
ings ; aflerwards, eightpence. The line averages eight words; blocks 

Gre charged the same rate for the space they fill, All single advertisements from 

the country must be accompanied by stamps in payment. 














On the Ist August, at H ae 

at Hornsey, JOHN ROBERTSON, thi: 
DAVISON, Esq., C.E., of Tofnell Park-road, to Sama’ iaeeee, ph ay 
viving daughter of the late AMEDEE DAVENES, Esq., of Crouch-end. 
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“ ENGINEERING INFLUENCE. 
was observed on Saturday by our acute contem- 
porary of that day, not only has a Parliament ended, but 
aie & period of English History. We have lived for 
th. y-six years under a certain phase and organisation of 
Pr eager system now passed away, ended for ever, 
an - be replaced by another. It is not our province to 
— er or to comment on the political or party faults or 
alllngs, virtues or exigencies, of that period; it is our 
usiness to aid and to record the ever obemane progress 
Science and invention in their constantly increasing and 











beneficent influence on the destinies of man. It is not for 
us to weigh the merits of theories in political economy, or 
to criticise the balance of influence which each section of 
society should ss. But there has been one marked 
and distinctly predominating feature in the régime which 
is past, the cloak of whose influence wil] descend with 
increased — to the altered constituencies whose reign 
will now begin; and this characteristic, this new feature 
of the last Parliament and augmenting power of the future, 
is one which belongs essentially to on whose interests 
are ours. For the first time in the history of government 
for the first time, in fact, in the world’s history the accom- 
plished facts of science-directed industry have framed for 
themselves, through the men whom they have made, a 
powerful and almost predominating position in the councils 
of the country and in the government of an empire on 
which the sun never sets. t the politician regard the 
reformed Parliament of 1832, its effect on our institutions, 
its care for our honour and advancement, as he may, he 
must be aware that with its first years there began to exist 
an element which had never before. been a recognised 
force in any nation, and which, ere the last years of 
that Parliament closed, had been directly or indirectly 
the cause of more important legislation than had been 
brought about by any of the traditional powers that be 
in the political world, During that period the greatest dis- 
coveries of science—at least those most potent in their in- 
fluence on societ; jave been made, and the men they 
have made have given~an entirely new life and new tone 
to the governing body .of the empire. Has not: society 
as great reason to congratulate itself on the birth within it 
of a new class of mental faculty and power,as it has to re- 
joice over the thousand material advances which have been 
at the same time the cause and the result of this new 
power in the state?) When the representative system of 
1832 sent up its first Parliament the constitution of that 
assembly, though differing in the relative numbers of the 
classes who formed it, did-not, bring in any distinct 
body of men representing a new order and power of 
thought. It was not long, however, before the influence 
of the great event of the century—the advent of railway 
communication—began to be felt, not, it is true, in the men 
whom it sent to Parliament, but in the new ideas it forced 
on the seated members. The indirect effects of the develop- 
ment of steam navigation, and of the initiation of steam 
land transport, which both date from the earlier years of 
the reformed Parliament, were, however, vastly more im- 
portant than even the direct influence which these 
stupendous strides in science produced. Their indirect in- 
fluences, extending through the immeasurable impetus 
they gave to arts and manufactures, reached up to the 
governing powers both of our own country and of others, 
and this influence was twofold, for whilst the enlargement 
of the nation’s ideas and the increase of its prosperity led 
men in power into new veins of thought, the change which 
it wrought in the basis of society itself, brought forward men 
for the representation of the ple whose antecedents 
ditfered materially from either the knights or burgesses 
who had heretofore com the:main strength of the Par- 
liamentary body. And here, in order fully to appreciate the 
change which has taken place, we must remember that a 
mere increase in the wealth of the nation tending to put 
forward a greater proportion of the old burgess class 
would never have effected the improvement in deliberative 
power, in desire for large-minded and open-handed justice, 
which is manifest to all. 

Weclaim thai this characteristic change flasbeen wrought 
in our Legislature by the influence within and without the 
House, of men whose minds-have been formed and 
strengthened whilst successfully carrying on the combat 
with matter bequeathed to them by such grand marshals 
in the army of progress as Smeaton, Watt, Arkwright, and 
Stephenson. It has not been necessary that every man to 
be successful, and therefore influential, in this new order of 
things should be himself an original inventor or a bright 
and shining light of science. Of such men there have ap- 
peared more than a full proportion during the last forty 
years, but their number and their talent would never 

ve wrought the practical amelioration in the tone of . the 
nation’s councils which has been brought about by the in- 
fusion that has taken | grove of men who have steadily 
wrought out success and opulence in undertakings which 
brought them constantly face to face with Nature's 
majesty, as disclosed from day to day in each new applica- 
tion of her beneficent provisions for man’s use. 


NEW BLACKFRIARS BRIDGE. 


Berore the end of the succeeding spring another main 
thoroughfare will connect the shores of Middlesex and 
Surrey, and another permanent shadow be cast upon the 
waters of the Thames, At present Westminster Bridge is 
the gem of the river, but its pretensions will be shortly 
disputed by the rival that is now rapidly approaching com- 
pletion. As might be expected, from the fact that both of 
these are iron structures, and present a general similarity, 
consequently, when viewed in an unprofessional light, a 
comparison between the two will form a favourite topic, and 
each will have its own admirers. Professionally speaking, 
there is no similarity whatever between the two designs; 
from the foundations to the parapets they differ essentially. 
The principle employed in getting in the foundations by 
caissons at Blackfriars is sut generis, and is not a mere 
modificatio or alteration of any other recognised method. 
That — at | asap = ad — lay — “4 od 
originality of principle, altho to some exten e 
system A yi soutien. Both timber and cast iron piles 
were and the mere substitution of cast iron plates 
and granite slabs for the ordinary sheeting piles, cannot be 

ed as involving an absolutely new system of con- 
struction. The piers themselves—by which we mean the 
solid concrete masonry and brickwork —are in both 
instances encased by a permanent coffer dam up to the 
level of a few feet below low-water mark. At West- 
minster this encasing is accomplished by a framework of 
cast iron, constituting a complete post-and-panel 





arrange- 
meent, while at Blackfriars same end is es EP 
" solid wrought iron case or box, The latter probably 





makes the best job, but it is a more tedious operation than 
the former plan. It is easy to see that any impediment 
that arrests the progress of any portion of a caisson proves 
an obstacle to the sinking of the whole of that i 
section. With piles it is very different. The partial 
stopping of one or two, or more, in consequence of meeting 
with a “hard spot,” does not affect the driving of the rest. 
Upon the other hand, when a caisson goes it sinks 
together, and « large area is enclosed at one single 
sinking. Upon the whole, we should certainly give the 
preference to the method employed by Mr. Page. 

The piers of the new structure will be larger and more 
massive than those of its predecessor, for two reasons, In 
the first place the spans of the arches are considerably 
larger, as a maximum 185ft. against 120ft. and the 
pier that would answer in the one would not do so in the 
other case. Again, the arches at Blackfriars are segmental 
in form, the radius of the curve being 270ft., and not of a 
flat elliptical shape, as erroneously stated by our contempo- 
rary, the Z'imes, in a recent article on the new bridge. A 
ag wed thrust is therefore generated by this form than 

y that adopted at Westminster, which is nota true arch, 
the ceutral portion being nearly flat and constracted of a 
wrought iron girder, while those parts near the springing 
are cast iron ribs. By this scientific treatment, not only is 
the ascent to the bridge very much lightened, but its pecu- 
liar architectural beauty, its thin crown, is produced. This 
combination of the horizontal girder and the arch is admi- 
rably adopted for all cases where architectural effect is 
desired, in addition to compliance with the ordinary exi- 
gencies of bridge construction. Besides the reasons we 
have already given for the increase in breadth, or in the 
face of the’piers of the Blackfriars Bridge, it must also be 
borne in mind that the engineer was not bound to any par- 
ticular design. He had not to ccnsult the style of any 
neighbouring building, or to désign the structure so 
as to harmonise with the external appearance of a 
national edifice. Insensible as we are considered to be 
to all attempts at wsthetical effect, we did re- 
cognise the necessity of so constructing Westminster 
Bridge that its appearance should be in some accordance 
with the architectural features that grace the palace of St. 
Stephen’s. Large spansand heavy piers were acknowledged 
to be out of place when contrasted with the slender shaft 
like facade of the Housesof Parliament. The marblecolumns, 
which are already cut and polished, t-vo of them being 
in position, will very much tend to lighten the appearance 
of the piers of the new bridge. From the piers we naturally 
rise to the arches. Alludingto these, ourcontemporary in the 
article wehavereferred to falls into the mistake so natural to 
non-professional men of confounding strength with size. 
Because the depth of the arches of the Blackfriars Bridge 
at the crown is 3ft. 10in., and that of those at Westminster 
a good deal less, it is not a necessary sequence that the 
latter should be “ more than twice as strong ” as the former. 
Were the span and load the same, the statement would 
hold good; but although we may assume the load, per 
foot run, to be the same, notwithstanding that engineers 
differ in their estimates upon this point, yet the other 
quantity in the calculation, the span, is very different. As 
this dimension is a direct function of the strain brought 
upon the arch, and consequently determines its sectional 
area, it is readily perceived that a span of 185ft. requires 
a depth of crown considerably exceeding that demanded 
by'a‘span of only 120ft, For the same reason a much 
greater proportion of cross bracing is required between the 
ribs of the new structure. This is one of the principal 
disadvantages attending the adoption of the arched rib 
type upon a large scale, for as the ribs individually have 
not the slightest inherent lateral rigidity, a large quantity 
of supplemental material is necessary to keep them 
in form, and brace the whole assemblage together. 
When the ribs are of wrought iron, this additional 
metal is especially needed. Heavy cast iron ribs 
possess a considerable amount of stiffness, due to their 
own weight, which is always greatly in excess of that in a 
wrought iron one, under similar conditions of span and 
loading. Although not intended to bear so heavy a rolling 
load as the Victoria Railway Bridge at Pimlico, yet the 
maximum span of the future Blackfriars Bridge is 10ft. 
more than that of the largest arch at Pimlico. If we do 
not mistake, the span of 185ft.Jis the largest example of a 
wrought iron arch, composed of separate ribs of the solid 
plate girder system. The flat appearance of the face of the 
urches will be relieved by ornamental bosses and a hand- 
some roll or bead of cast iron, forming a border, and 


running all round the girders. 

The manner in which the superstructure is constructed 
is the only point of similarity between the two stractures 
included in our present comparison. Mallet’s buckled 
plates will be used to span the distance between the cross 
beams, whilst they also answer the purpose of a 
complete framework of bracing over the whole of the 
bridge, and the roadway will be made up upon them in 
the ordinary manner. ‘These plates are bolted or rivetted 
down all round the four sides, which, although a judicious, 
is a perfectly unnecessary precaution, since they are 
quite capable of acting as beams, and supporting their 
load when rivetted at the two opposite ends only. 
In fact, they cannot be said to be made the most of when 
applied in the manner described, which is partly owing to 
the other duty performed by the cross oon a n = 
they rest. The parapet is the part upon which the 
pe er of Pe ame yo be bestowed. A small piece. has 
been put up, but it will require the gilding and “ picking 
out” in gold and colours to give it its true ap ce. 
As the two arches which are at present erected do not 
actually bear upon their beds, the setting of the whole 
of the parapets must be delayed until the centre arch is 
erected, and they are all brought to their proper bearings. 
Taken as a whole, we shall have every reason to be proud 
of our new national structure. If it does not present 
exactly the slender, light appearance of the approach to 
St. Stephen’s, it will amply compensate by the attractions 
it will in the shape of massive piers and abutments, 
noble columns of polished —, boldly-turned arches, 
accurate proportions, and delicacy of finish, It is in every 
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sense a larger bridge than its brother up the stream, and 
can therefore be well and suitably endowed, with a 
grandeur and dignity of design which would be out of 
place, and sit heavily upon its neighbour at Westminster. 


THE OFFICIAL REPORTS ON CONTINENTAL EDUCATION. 

So much has lately been written and spoken about 
technical education that the subject is almost nauseating. 
Commissions, Parliamentary arid other committees, have 
sat and reported, reported and sat, with much production of 
more or less waste paper, but with scarcely anything actually 
done. The ery about technical education, loud enough in all 
conscience a few months ago, is already dying away. 
Absorbed in furious contests for place, our statesmen dis- 
regard this thing as much as they have disregarded for 
years other refcrms, however close they may be to the 
sources of our material prosperity. As Carlyle says: 


— “Your sublime political constitutions and  con- 
trivances,” “your world’s wonder of a political mill, 
the envy of surrounding nations,” do “not yield 


you real meal—yield you only powder of millstones 
(called Hansard’s Debatings), and a detestable brown 
substance not unlike the grindings of dried horse-dung 
or prepared street mud, which, though sold under royal 
patent, and much recommended by the trade, is quite 
unfit for culinary purposes.” 

Next year’s history of the action of the Government in 
establishing anything systematic will, we fear, be also 
recounted by the single word/:—Nothing. We do not wish 
to convey the impression that we ignore the part that has 
already been performed by the science department in assist- 
ing the establishment of technical schools, such as those of 
Bristol and Preston. On the contrary, we are quite aware 
of their existence, but at the same time we do not consider 
that they are attempts worthy the name and resources 
of so great a people as ourselves. It is quite clear 
that any important action will have to proceed from private 
individuals—from such bodies of men as the Manchester 
manufacturers, who have collectively shown a noble example 
in the foundation of an engineer’s professorship at Owen's 
College, and one of whom has given a princely sum towards 
the encouragement of professional education. To those 
who thus understand that the community itself must put 
its shoulder to the wheel, and that it is useless to 
wait for Government action, we cannot do better than 
direct attention toa blue book lately issued at Hansard’s, 
and which atfords a means of obtaining an exact knowledge 
of the continental, and more especially the German system 
of technical education about which so much has lately 
been talked. At about this time last year Lord 
Stanley addressed a circular to her Majesty’s ministers 
abroad, requesting information as to “the system of 
technical and industrial education in foreign countries,” 
more especially for the information of the Royal Com- 
mission appointed to inquire into the matter. The inquiry 
embraced almost every imaginable point of the subject. 
Amongst the questions to be answered was that as to 


whether the institutions in question “receive any contri- | 


butions from public funds;” whether the instruction given 


is “ accompanied by participation in actual manufacturing 


works;” and whether any special education is “made | 


necessary for admission to the exercise of any particular 
trade or profession.” The answers from our representatives 


abroad to these, amongst a number of other questions, are | 


coutained in a clearly-printed Blue-book of nearly 600 pp., 
and out of this mass of, as may be expected, somewhat ill- 
digested matter may be obtained a fair notion of the 
special industrial institutions of all the continental 
countries except Russia. It is rathér surprising that some 
important establishments, such as that at Carlsruhe and at 
Freiberg, are iguored, and it is difficult to find reasons for 
these omissions except in the absolute negligence and 
ignorance of “her Majesty’s representatives abroad” and 
of the Foreign-oftice officials at home. 

The one characteristic feature of the engineering profes- 
sionas regardsits status and its mode of educational prepara- 
tion is obviously its novelty, or the fact that fifty years ago 
engineering as a profession was not in existence. Hence 
there is as yet no recognised mode of distinguishing 
the engineer from the mere pretender, as in the older, but 
not really more “learned” professions of law, physic, and 
divinity. Any one who knows the world would match as 
to learning, and certainly as to exact science, the average 
engineer against the average curate, or solicitor, or 
barrister, or surgeon. But each curate, solicitor, barrister, 
or surgeon is protected by various old-established rules 
and customs against the mere pretender to preaching, to 
law, to physicking, or to operating. And hence the repre- 
sentatives of law, physic, and divinity rank on the whole 
higherin society than thoseofengineering. In FranceGovern- 
ment work is certainly confined to engineers prepared in the 
Ecole Polytechnique, and latterly other schools; but no 
diplomas or certificates are required for private practice. 
Contrary to what is generally believed there is no law in 
Prussia requiring an attendance at a Polytechnic, or requir- 
ing a special diploma, for the exercise of the profession of 
an engineer. In other countries it is the same, the only 
exception being one similar in character to that obtaining in 
France. In Norway engineers in the Royal Navy must have 
passed through the school in order to rise to the highest 
grades of the service. The next truth to be learnt from 
the perusal of this book is another circumstance—the 
result of the growth of the profession and of its varied 
and daily expanding branches. The exact curriculum for an 
engineer's education is nowhere definitely settled—not 
even in Germany; and here again is another reason why 
the whole question should be taken up by the English 
profession. 

The most surprising thing to English notions is the 
extraordinary cheapness of even the very highest educa- 
tion in Germany. We read:—“ Polytechnic School at 
Hanover.—Fee for the single course of study per annum, 
three to sixteen thalers (9s. to £2 8s.).” There are of 
course other causes for this besides the relative cheapness 
of the living in Germany. In the first place, education is 
made a matter of State, and most of these institutions are 
more or less supported by the State, Then the numerous 





| tition, of attendance at the higher schools produce numerous 
| classes which enable each single student to attend the 
courses at a cheaper rate. With ourselves, on the con- 
trary, scientitic education will always be more expensive. 


obtains in education as in other things. It will take at 
least a generation to enable ourselves to draw upon such 


Germany. 
fessor, and in the institutions that will no doubt have to be 
formed it will be necessary to subdivide the subjects and 
the work toa greater extent than in Germany, 

Besides information on the particular question of techni- 





cation. It can scarcely be said that the civil engineer, the 
engine or machine maker, is not concerned in theeducation 
of the artisan. Consider what an assistance it would be 
in the engineering workshop if all workmen could read a 
drawing and set out work. It is wonderful how all but 
the highest classes of minds are indifferent to the more 
subtle and hidden causes of loss or sources of gain. 
disbelievers in the value of education to the workman we 
would recommend the perusal of areportfrom Mr. Burnley, 
from the Hague, who, after graphically describing the 
causes of the neglect of education in Holland, ends with 
the remark that “many vears must still elapse before the 
Dutch workman will be on a par with those of other coun- 
tries.” And he states that the education of the lower 
classes was there neglected from motives of policy held by 
the governing classes. Amongst the results are of course 
many different forms of pecuniary loss to the country, not 
the less felt because almost unseen. We may add, that to 
those promoting the combination of a museum of models 
with the Patent-oftiice library, we would recommend a peru- 
sal of the account given, p. 337, of the favourable results 
produced by the Museum of Industrial Products at 
the Royal Institution for Industry and Commerce at 
Stuttgart. 


EMBANKMENT OF THE RHINE, 


THAT our entire river system is scandalously neglected, 
that we have permitted our streams from their source to 
their embouchures to become channels of pollution, 
infection, and death, is patent to any one who has perused 
the report of the commissioners appointed to inquire into 
their present condition. Once clear, wholesome, and agree- 
able, their waters, through the agency of manufactories of 
every possible description, and human refuse of the most 
contaminating nature, have been converted into little else 
than liquid poison. A “crystal stream” is now simply a 
poetic license, and every river in England is as “the 
waters of Marah.” Norjis it in a sanitary point of view 
only that we have to reproach ourselves for the manner in 
which we have treated our natural watercourses. Their 
enormous power has either been but very crudely 
and imperfectly developed, or sutfered to lie completely 
dormant and inactive. The direct cause of this neglect 
is due undoubtedly to the success of steam as the 
great mechanical prime mover; but at the same time it 
cannot be said that our water power was ever adequately 
| utilised, or its resources rendered available, even previous 
| to the advent of its rival and supplanter. While our 
rivers and streams are permitted to remain iuactive for 
| good, they are not equally powerless for evil. It is always 
| a more difficult matter to restrain an idle servant than to 
keep him within due bounds when performing his allotted 
task. Following out the simile, the rivers being left to 
themselves, and no contrel exercised over them, there are 
occasions when the consequences of this neglect become 
seriously apparent, and we have to pay a heavy price for 
| the laissez faire sytem we indulgein. It was but last 
| year that the greater portion of a bridge near one of our 
large manufacturing towns was swept away by an unre- 
strained torrent, and scarcely a summer or autumn passes 
by without leaving behind it tangible evidences of the 
ravages committed by floods and inundations. Compared 
with the injury resulting from the overflowing of rivers 
on the Continent and abroad, the mischief occasioned in 
our own country from the same cause is almost insignifi- 
cant, viewed in one light alone; but it must be borne in 
mind that our land is infinitely more valuable than that of 
foreign countries, and that not only from the limited 
quantity of it, but also from the high rents paid for it, 
one acre of the latter may be worth a hundred of the 
former. It is excusable in a semi-civilised people to retire 
vanquished and terrified before the irresistible rush of a 
river that has burst or overflowed its natural boundaries, 
but it is not excusable for a people who have arrived at 
the very acme of civilisation, progress, and refinement, 
annually to yield up thousands of acres as a prey to inun- 
dation. In short, it is nothing else than voluntarily paying 
black mail to the god of the rivers. 

Originating in the mountains, the flood gathers volume 
and strength at every yard of its course, and tinally 
descends upon the plains, carrying ruin and devastation 
wherever its waters roll. Among the many continental 
rivers which periodically drench the adjacent lands, the 
Rhine occupies a prominent position, and to so alarming 
an extent have its depredations arrived that the authorities 





to put an end to its annual career of mischief. After 
leaving the hills this far-famed river debouches upon the 
fertile fields of the cantons of the Grisons and Saint Gall, 
which from time immemorial it has inundated at certain 
seasons without the slightest check or hindrance. The 
circumstances attending the course of the Rhine in this 
neighbourhood are rather singular, and present a strong 
contrast to the ordinary natural features of rivers and 


of the valley it runs upon the ridge or watershed of the 
district, and is therefore considerably higher than the 
adjoining lands. It resembles a canal upon an embank- 
ment rather than a river free to select its own path and 
choose the lowest ground. At present it is retained, when 
not swollen by storm-waters, by artificially-raised banks, 





The principle of accumulated work, of accumulated labour, 


| preparatory schools and the absolute necessity, dueto compe- | 


and a source of never-ending annoyance, anxiety, and 
expense to the inhabitants of the territory in their vicinity, 
To put an end to the existing state of affairs and to brin, 

the river into due subjection, is the object of the embank- 
ment works jointly undertaken by the Austrian and Swiss 
Governments. A certain similarity, varied according to 
local features, special engineering difficulties, and other 


| contingencies, must attend projects of this description, The 


a supply of masters and professors as is possible in | 
Very special faculties are required in a pro- | 


principal points to be attended to are the improvement of 
the course of the river, the deepening of its bed,’ removal 


| : " . : 
of shoals, and the insurance of an uniformity of gradient 


cal education, there are also here reports on primary edu- | 
| bed. 


To| 


in Switzerland are engaged in the execution of large works, | 


and direction. In the scheme to which we refer an 
average uniform width of 400ft. is to constitute the new 
channel of the river, thereby increasing the velocity of the 
current and producing a greater amount of scour along the 
The bed will thus gradually be deepened, and the 
absolute section of the river, or its capacity, be augmented, 
which would certainly relieve the banks from con- 
siderable pressure. At the same time the increased 
velocity imparted to the stream would act in some degree 
against the banks, if it did nothing worse than eat them 
away slowly. 

Besides this work of establishing a uniformity of water- 
way, two large elbows in the river are to be removed near 
its junction with the Lake of Constance. By making two 
new channels in the direction of the chords of these elbows 
the saving in distance will be nearly three leagues—a very 
considerable advantage, not to mention that also obtained 
by substituting a straight reach for a devious and winding 
course. When this work is executed the inhabitants of a 
couple of villages at present situated upon the left bank of 
the river, will find themselves and their dwellings upon the 
right bank. The principle of the construction of the 
embankment is simple, but possessing some features of 
novelty. ‘Two parallel banks are erected upon each 
side of the river, the outer one, or that nearest 
the water, being pitched with stones of large size, and 
carried up to a height of 2ft. above high-water mark. The 
inner bank is of earth, and is placed about 300ft. in the 
rear of the former, so as to protect the neighbouring lands in 
the event of the water making a breach in the outer defence, 

The real difficulty to be overcomeat home with respect to 
embanking rivers that are liable to periodical floods, is the 
want of union among the different proprietors of the land 
situated upon their banks. It is of not the slightest use 
for one or two landowners to carry out protective measures, 
without the concurrence and co-operation of their neigh- 
bours. To effect any real good, to accomplish any tangible 
result, our rivers, with reference to their inundations, must 
be treated systematically. It is at the present time 
impossible to apply town sewage to many lands otherwise 
exceedingly well situated and adapted for the process, 
owing to the fact that they are always more or less water- 
logged by the imperfect and inefficient manner in which 
the rivers are kept within bounds, 


THE RAILWAY, 

Some interest is felt about the proposed Honduras Railway, 
and a strong desire is felt to know the present position of the 
enterprise. The line was among those projected as a canal or 
road in the speculative era of 1825, and has been constantly 
brought forward at each successive epoch. On the last occasion, 
we believe about ten years ago, it was strongly supported by 
Messrs. Brewn, Shipley, and Co., of Laverpool, and the Govern- 
ment felt sufticient interest to allow Captain Staunton, R.E., to 
go there and report. His report was unfavourable. 

The project was renewed and taken up by one of the contract 
Smith, Knight, and Co., and on their falling into 
difficulties it was dropped. This is the undertaking now 
revived. The State of Honduras feels naturally a constant 
interest in an enterprise which will give life to the country; and 
the success of the Panama Railway—the best paying railway in 
the world—naturally stimulates exertions from without. The 
State has authorised a loan for the execution of the railway, the 
loan to be to the extent of £2,000,000; but only one million has 
been issued through the medium of the great firm of Messrs. 
Bischoffsheim and Co., of London, Paris, and Amsterdam. 
Whether the loan was taken by the public is matter of contro- 
versy, but it has been well quoted on the Paris and London 
Exchanges, and is now at a premium on the issue price, so that it 
is considered some portion has been put out, and that the Messrs. 
Bischoffsheim mean to go on. The agents of the Republic have 
been seeking to issue the remainder of the loan, but the heavy 
state of Messrs. Bischoffsheim’s loan has kept them back. 
Messrs. Bischoffsheim hold the amount of their loan in hand. 

The contract having been given to Mr. MacCandlish, who has 
for some time been connected with the undertaking, that 
gentleman and assistants went out to examine the line proposed 
for the railway, and the mahogany and other forests given as a 
security for the loan. They have lately returned, and it has 
been published that their opinions are favourable; but the reports 
of the young gentlemen employed in examining the mahogany 
forests have not been circulated, so that there is some hesitation 
among the public. ; 

The railway is intended to proceed across the republic of 
Honduras, from the Atlantic to the Pacific Ocean, through a 
country thinly peopled, but of great natural productiveness. 
In time the local receipts of the line might become consider- 
able, but the real dependence of the undertaking is in the 
establishment of a line of transit which would take part of the 
Panama traffic, and effect very large saving of time in the 
voyage to California and all the northern countries of the Pacific. 


HONDURAS 
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SUPPOSED TRADES’ UNION INTIMIDATION. ; 
We have recently published, without comment, letters which 
have been received by several London engineering firms 


' signed by some body calling itself the “General Secret 


Committee,” and conveying a vague and senseless threat to those 
to whom they were addressed. The tone of these letters gave 
ample proof that they had never emanated from any respectable 


| co-operative body, and we have since been asked by the Council 


streams, Instead of selecting for its bed the lowest part | 


of the Amalgamated Society of Engineers, on their own part, and 
on that of the other trade organisations throughout the kingdom, 
to give publicity to the fact that none of those bodies have any 
knowledge of the writer or writers of these letters. Contemptible 
in themselves, they would have required no further notice from 
us were it not for the fact that sentiments have at times been 
uttered by members of co-operative societies which the good 
sense of the vast majority has at once repudiated, consequently 
it was just possible that this absurdity also might have been 


imperfect in construction, continually subject to bursting, | concocted by some such small and misguided section, and we now 
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willingly record the repudiation of it not alone by the respect- 
able and right-thinking majority, but by the entire system of 
trade union societies. 
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Earthquakes and Volcanoes: their History, Phenomena, and 
Probable Causes. By Munco Ponton, F.R.S.E, London: 
T. Nelson and Sons. 

Tue author of this book has supplied a public want by 

gathering together within the limits of one volume a great 

mass of facts relating to earthquakes and volcanoes, as 
witnessed all over the world, and in all ages. As the 
main features of such disturbances are more or less known 
to all readers, there is no necessity for us to call much 
attention to the descriptive part of the book. It is enough 
to say that the whole is clearly and concisely written, 
and that the principal phenomena are illustrated by 
woodcuts. Among the more curious of the cuts is one 
which we give below of the subterranean fish, which 
are sometimes ejected from the sides of mountains, when 
an eruption bursts the walls of their dark abodes. These 
interesting creatures have been christened Pymelodes 

Cyclopum, which is a name of absorbing interest to the 

naturalist, though, like the little girl in Punch, other 
ple may be disposed to ask why such a very little fish 

should have such a very long name. ‘The progress of 
science, which is synonymous with the progress of the 
human race, demands a constant enlargement of the lan- 
guage, but such additions are often made unnecessarily, 
and are bars to rapid education. If the intelligent 
animal now before us, with its monkey face and moustache, 
had been called the “ Earthquake Fish,” it would have been 
much better for all practical purposes. Professor Tyndall 
owes most of his popularity to his faculty of divesting 
scientitic subjects of unnecessary “shop” language, and 
putting them in plain English; and his papers read before 
the Royal Society are models worthy the imitation of 
scientific men of the old-fashioned pedagogue class, 





Mr. Ponton, however, did not christen the Pymelodes 
Cyclopum, a large number of which species was ejected 
from subterranean lakes during an earthquake in the 
vicinity of the voleano of Tunguragua, in South America, 
February 4th, 1797. He says that the “usual volcanic 
phenomena of the mountain were suspended; there were no 
ejections from its crater which gave forth less vapour than 
usual; but in the ground at its base there were opened 
enormous fissures, whence there issued immense volumes 
of water, and of a sort of fetid mud called by the natives 
Moya. These streams overflowed and devastated the 
country to a wide extent all round. So great was the flood 
poured forth that in some of the neighbouring valleys, 
1000ft. in breadth, the water rose toa height of G600ft. 
The mud accumulated in vast masses in the hollows, and 
several places ba:red the river courses, so forming large 
lakes, which remained for upwards of eight days, owing 
to the inability of the waters to remove the obstructing 
barriers. ‘These floods of water and mud were discharged 
from the interior of the mountain, the mud being probably 
composed of the sulphureons dust and ashes of the volcano, 
blended with water. What was strangest of all, these 
floods contained immense quantities of dead fishes of a 
peculiar species. There can be no doubt that these fishes 
must have been bred in subterranean lakes in the lower 
parts of the interior of the mountain, at some distance 
from the focus of its volcanic fires.” 

In 1691 a mud and water eruption took place from the 
volcano of Imbaburu, in South America, and so great was 
the quantity of Pymelodes Cyclopum thrown out that a 
fever which ensued was ascribed to their pestilential 
effluvia. On the 19th June, 1698, the cone of Carguairazo 
fell in, and a great eruption of mud containing dead fishes 
followed. 

Leaving the descriptive part of the book for those pages 
wherein our author deals with principles, he gives the 
following interesting table, compiled by Mr. Mallet, showing 
the number of registered earthquakes during different 
periods: — 

















. . . Dis- No, of 
Tim zarthquakes, . 
ime of Earthquakes Total astrous. years. 
Those recorded before A.D. 1. ss os 4 1700 
Thence to end of ninth century .. .. 15 900 
Thence to end of fifteenth century . 44 600 
Thence to end of eighteenth century .. 100 | 300 
PHOT Ts ks xe 0s oO 53) | 50 
216 _- 








_ From the above records Mr. Ponton tries to show that 
in recent times these great disturbances have been growing 
more and more numerous and violent, and that imperfect 
registration in olden times is not enough to account for the 
above figures. Although speculations of this kind must 
to a great extent guesswork, the conclusions by Sir 
Roderick Murchison, from geological evidence, and by Sir 
William Thomson, from other data, that earth disturbances 
were much more violent in past ages than at present, seem 
to us to have the balance of probability greatly in their 
favour. i j 
The last chapter in the book is the most interesting of 
the whole, and among other things it speaks of the attempts 
which have been made to establish a connection between 
earthquakes and the movements of the sun and moon, on 
the supposition that these have a tendency to set up tides 
in the supposed central molten fiery mass of the earth. 
Some little success has attended these attempts to show 
that upheavals and depressions have been caused by the 
tidal waves thus produced. About the best paper extant 
upon the probable condition of the interior of the globe is 
one by Sir William Thomson “On the Rigidity of the 
Earth,” recently published in the appendix to the first 





volume of Thomson and Tait’s “Natural Philosophy.” 
Mr. Ponton should examine this paper, which gives a con- 
siderable amount of evidence that the centre of the earth 
is hard and rigid, and not in a molten state,falso that the 
underground heat does not penetrate the mass of the 
whole earth, but only occupies a moderate space between 
the centre and the circumference. 

The facts collected by Mr. Ponton show very conclu- 
sively that there is scarcely a spot upon the whole habi- 
table globe which has not at one time or other been more 
or less visited by earthquakes. That there is a very large 
amount of heat below the surface of the earth is certain, 
and now that the British Association has taken up this 
subject, we may get more extensive and reliable evidence 
than is now extant as to the real increase of temperature at 
different depths in different localities. There is not so much 
danger as many suppose from the possible access of water 
from the seas above to the fires below, for “at great depths 
under very heavy pressure,” says Mr. Ponton, “ water will 
retain its liquid form when raised to a red or even white 
heat;” moreover, under great pressures solids acquire the 
properties to a large extent of liquids. 





The Variation and Deviation of the Compass Rectified, by Azi- 
muth and Altitude Tables, de. de.; and a Treatise 
Magnetism, and the Deviations of the Compass in our Ships, 
é&e, By Paut Cameron. London: PhilipandSon. 1868. 


on 


Ir our practical men would only more frequently take pen in 
hand, progress in the practical applications of science would 
be much accelerated. On the important question of compass 
deviation we, as a rule, only hear the utterances of 
theory. The author of the work before us is a well known 
compass maker and adjuster on the Clyde; and he was one of 
the first to bring forward an instrument whereby, a clear 
sky being present, the errors of the compass could be 
easily ascertained by observations. We rather differ from 
him as to his views on magnetism, and as to the position 
he has taken in a system of compensating compasses by 
means of only one magnet ; but his book contains, as it 
should from one of so much experience, several important 
observations. Mr. Cameron thus adduces excellent reasons 
for the belief that extreme deviations are not solely due 
to the position in which the whole hull! of an iron ship is 
built but also very considerably to the direction in which 
the separate ribs and plates are sheared, bent, or twisted, 
and punched; or in which, for instance, the heavier forgings, 
such as the stern-post, have been wrought. He ‘cites the 
instance of two ships being built under the same shed, of 
the same build, and in the same direction ; and yet, when 
the compasses of both were adjusted, the deviations in one 
were double those in the other. ‘This observation is of 
great practical importance, as the machine tools may be 
erected in any position in a yard, while the building slip 
must be placed in a given position dependent on the run 
of the water. 

With regard to formulz for finding the deviations from 
three or four observations, he very properly remarks that 
if the deviations were of a symmetrical form a formula 
might be useful ; but there are few cases where the devia- 
tions are aiike on both sides of the ship. In many ships 
there is actually a difference equal to one point. The same 
objection is also applicable, to a great extent, to compen- 
sating magnets; and yet, with all the difficulties and 
dangers attendant on compensation by magnets for, at 
any rate, large deviations, antagonistic magnets are indis- 
pensable. ‘The deviations are, in fact, so considerable 
that in many courses it would be impossible to 
assume a true course. Hence, after many years of 
resistance to Dr. Airy’s plan, the Admiralty have 
found themselves obliged to adopt it for at least the 
steering compasses in ironclads such the Warrior, 
and others. The author makes the observation, which 
we fully believe, that many ships have been led astray by 
the large chain boxes which are placed near the compass 
for the purpose of correcting the quadrantal deviations 
by means of the magnetism induced in the soft chain by 
the earth. A blow would have an influence on the chain 
boxes, or the state of magnetic saturation of the needles 
would have more or less inductive action on the chain ; 
and this action would again be more or less affected by the 
mechanical state of the suspension of the card itself. The 
more the whole question is considered the more difficult 
it appears ; and we can imagine no greater benefit to a sea- 
faring iron shipbuilding nation like our own, than the 
restoration of the mariner’s compass to its old position as 
the indispensable sailor’s guide at night, in fogs, or when 
near a coast. As is observed in a late number of the 
Nautical Magazine, probably “no other invention would 
so much excite the gratitude and admiration of men of all 
nations—aye, and women too, for many now dress in 
widow’s weeds because the compass of an iron ship has 
fatally misled those who trusted to its correctness !” 
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THE MEETING OF THE INSTITUTION 
MECHANICAL ENGINEERS. 

Ovr reports and comments on the Leeds meeting of last week 
brought us almost down to the termination of its actual 
business. On Thursday afternoon the members, by invitation, 
visited the Lowmoor Works and Mr. Firth’s collieries, as we have 
already intimated, and were in both cases hospitably entertained. 
The Lowmoor Works are interesting, both as an antiquity in 
the iron trade and as a living emblem of active progress. The 
collieries were endowed with a special attraction of their own in 
the coal cutting machines, to which Messrs. Firth, and especially 
Mr. Firth, jun., have devoted much attention. 
machine, which has only lately been got to work, did 
not come up to our anticipations in performance; but 
the old pick machine astonished every one by undercutting 
five yards of coal 3ft. Gin. wide in seven and a-half minutes ! 
and it continued to work almost at the same 
throughout the trial. The following day, and the last of the 
meeting, was devoted to one of the most thoroughly enjoyable 
excursions in which it has ever been our good fortune to join. 
A special train was in attendance at nine o’clock, and, on the in- 
vitation of the local members, about 150 of their fellow 
members started for Scarborough; an hour at York gave usa 
view of the grand old minster, to which we passed by Page's 
fine single span iron bridge. Arriving early at Scarborough, we 
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had ample time to explore and enjoy this most attractive 
watering-place, and in the evening were entertained by our 
brethren of Yorkshire in a manner which does equal honour to 
their taste and their hospitality, and proved to ali present that 
the ménage of the Grand Hotel is second to none in Europe. 
Our train awaited us at nine o'clock, giving ample time for taking 
the northern and southerntrainsfrom York; and thus terminated 
one of those réunions which will ever be remembered with 
pleasure by all who participated in it. We are happy to be the 
medium of conveying the thanks of our fellow members to the 
hon. local secretaries, Messrs. W. H. Marchall and Fernie. 





NEW AUSTRIAN TARIFF FOR MACHINERY AND 
METALS. 


In a despatch from Mr. Louis Mallet to the Foreign-office, pre« 
sented to Parliament a few days since, there is a schedule of the 
new rates of charge on articles imported into the Austrian Empire 
from the United Kingdom. Speaking of the recent treaty be- 
tween Austria and Prussia Mr. Mallet says that the most favoured 
nation clause of the Anglo-Austrian Treaty of 1865 will give to 
England all the advantages which had been proposed at that time, 
but which were not fully carried out. 

Comparative Statement showing the Reductions in the Import Duties 
in Austria on the Principal Articles of British Export which 

have resulted directly or indirectly from the Treaty of 1865. 





Rates of duty, per 




















centner, 
Description of articles. | 1868,t 
1865. |1867.*| from 
| June | 
} 
METALS Fl. kr |Fi. kr.| Fl. kr. 
1. Lead, rough, in pigs, &c. also old and type metal.. | 0 75 | 0 75 | 0 75 
S ROReOe us ae bs ve ee Ot ee oe Oo we lS ISD IS 
Sheets, pipes, bullets, shot, &. .. oe ee ee | 350] 2 50 | 2 50 
Printing type and stereotype plates .. eo of | 3 0} 2 50 | 2 50 
Iron and steel:— 
Pig, old, broken, refuse, &c. .. «2 .. o2 os «2 | 042/040) 025 
Wrought (hammered or rolled), in unshaped bars, | | 
and and luwpiron.. .. «+ eo «2 eo o¢ eo« | 210) 1 50) 1 25 
Rails for railways .. .. s+ oe oo» oo ee oe | 250) 1 50/ 1 25 
Kaw, cement, cast and refined steel, unshaped.. .. 2 50/ 1 50/1 25 
Roughly forged parts of machines and wagons, pro- | 
vided that each separate part weighs 501lb.{ and | 
above a 66 ee os oe oe ee el ee 1 25 
Wrought iron pipes .. 2. 2. oe o8 of of of | 9 | 125 
Iron and steel bars,shaped .. «2 «+ «2 «+ oF | 4 175 
Angle iron .. we cc oo © ee oo i? 175 
Te as os 60 Ge os 46 Os «© se os es lee 175 
Ploughshare iron 4. «. «2 o2 ee oe - | 35 } 175 
Auchors, and anchor and ships’ chains.. .. «. .. | 34 1 75 
Iron sheets, black or dressed .. «2 «ce of of oe 3 S | 2 0 
Steel sheets, rough unpolished) «2 «- of «- « | 3! }2 0 
iron and steel plates, rough (unpolished) .. .. .. 35 | 2 0 
os he a ” SD, | 2 0 
Iron sheets and plates, polished, varnished, tinned, , | 
GN E.«s « ce et cc ce oo oo oo 18 O18 O14 @ 
Iron wire, ditto, ditto, ditto .. .. «+ e+ e- « /4 90}/4 0/4 0 
Steel sheets or plates, ground or polishe 40);4 0/4 0 
Sie Wi WOUNREE os 4c sc te so ae 20 00 1 8 8 40/40 
Castings, rough, coarse (castings from the mould), | 
such as kettles, stoves, plates, pipes, &c.§ oo oft © 075/075 
Zinc :— 
Plates, sheets, and bars oo oc co cc co cf | 8 0] 1 50) 0S 
Wires and pipes; -also castings of zinc, rough, plain, | 
or combined with wood, or bar or sheet iron... .. | 2 50/ 2 50/} 1 50 
Tin—bars, es, sheets, cr wire; also pipes and | 
castings, ro plain, or combined with wood, or bar j 
orsheet iron .. os co sc co of of of of | 3 013 50/3 @ 
Copper, brass, nickel, packfong, tombac, and other un- 
specified common metals and mixed metals—bars, | | 
plates, sheets, and wire; also coarse casting~, as belis | | 
and pipes (each weighing above 10 1b.\|), or other ob- | | 
jects (each weighing above 251b.)9 .. oe «« «© 6 O14 0/3 0 
Machinery :—- | 
Machines and parts of machines not otherwise speci- 
fied, according to the weight of the predominating | | 
material — | | 
MBSR GT WOE co 0s ce te oe ce ce oo | 8 O18 O18 8 
Made ofcastiron .. oe ee of of of of | 2 £0) 2 50/ 1 33 
Made of wrought iron or steel.. oo | 4 O14 O13 @ 
- |750\|750'4 0 





Made of other common unspecitl 


* Reduced rates granted on application to Minister of Finance, 
+ Fixed rates, 
t Reduced from 100 Ib, to 50 Ib. from June Ist, 
$ Limit of weight abolished from June Ist, 1363 
considerable reduction of duty on many articles, 
Limit of weight reduced from 25 1b. from June Ist, 1868. 
{ Ditto, ditto, from 100 ib., ditto. 
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Since September last the following reductions have been made: 

Steel, raw, in blocks or cast pieces, from 1 fl. 25kr. per centner 
to 75kr.; iron castings, &c., from 75kr. to 60kr.; railway 
carriages, from 300 fi. each to 10 per cent. ad valorem; scythes, 
&c., from 4 fl. per centner to 2 fl. per centner. 





THe LONDON ASSOCIATION OF FOREMEN ENGINEERS. — The 
ordinary monthly meeting of members of this Institution took 
place on Saturday last at the George Hotel, Aldermanbury, City. 
Mr. J. Newton, of the Mint, president, occupied the chair, and 
the attendance was very numerous indeed. After the minutes of 
the preceding sitting had been read and confirmed, Mr. Harris 
(Messrs, ; Turton and Sons) and Mr, Jas. Picking (Messrs. Meux 
and Co.), were elected respectively as honorary and ordinary asso- 
ciates. The chairman then referred in very feeling terms to the 
sudden death on the Wednesday previous, by sunstroke, of Mr. 
George Clark, late foreman of moulders for Messrs. Maudslay, 
Sons, and Field, and to whose bereaved family the first payment 
from the newly-formed Widows’ and Orphans’ Fund would be im- 
mediately made. Mr. Clark, although a young man, had been a 
very active and useful member of the Association, and his prema- 
ture decease was matter of regret to all who knewhim. Some 
other subjects of minor importance having been discussed, Mr. J. 
F. Ansell proceeded to read a paper ‘‘On Sugar Manufacture.” 
This comprised a very elaborate treatise on the question, and it 
was illustrated by many experiments of an instructive and inte- 
resting character. Every point in reference to the various pro- 
cesses and substances employed in the production of sugar was 
carefully indicated, and some suggestions for improvement in the 
former were offered. ‘The paper was listened to throughout with 
the greatest attention, and at its conclusion a discussion of 
much practical interest arose. This was shared in by Messrs, 
Keyte, Tooth, Dick, Pearsall, Briggs, Edmonds, the chairman, 
and others; but to Mr. Pearsall must be awarded the greatest 
amount of credit. This gentleman was evidently at home in his 
subject, and he introduced facts and statistics which demonstrated 
the necessity for renewed activity and vigilance on the part of 
English sugar refiners and manufacturers in order to stem the 
tide of foreign rivalry, and to save the home markets from further 
depreciation. New appliances, mechanical and scientific, and 
great energy in their employment, were needed if the manufacture 
of sugar in this country was to be preserved. He (Mr. Pearsall) 
trusted that the members of the Association would devote at- 
tention to these matters. Mr. R. Tooth also made some excellent 
observations to the sameend, In putting the vote of thanks 
to Mr. Ansell (proposed and seconded by Mr. W. Smith and 
Mr. J. Gibbon), the chairman complimented that gentleman on 
the excellent paper he had given his fellow associates, and having 
announced for the September sitting a paper by Mr. Joseph 
Stone, “ On the Manufacture of Iron,” closed the proceedings, 
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ON RAILWAY FERRIES.* 
By EmmLe Hartwicu. 

THE great cost and difficulty of building railway bridges over 
large rivers, as well as the inconvenience and drawbacks in a stra- 
a point of view, have necessitated the construction of railway 

erries. 

Before describing the one across the Rhine for the Rheinischen 
Eisenbahn, the author considers it advisable to give a short account 
of similar structures already executed elsewhere. 

As far as is known to him, the oldest railway ferry is that across 
the Firth of Forth, near Edinburgh, from Granton to Burnt 
Island. The goods wagons are here conveyed across on largesteamers 
from one shore to the other. They are moved along inclined 
planes on each side by ropes passing over a drum worked bya 
stationary engine. A fuller description of this, as well as that on 
the same railway over the Tay, is to be found in the Trans. Inst. 

.E., vol, xx. 

At the time it was decided to construct a railway ferry across the 
Rhine, between Homberg and Ruhrort, a plan similar to the above 
was first projected, but something of a more provisional character 
was carried out, consisting of two inclines of one in twelve, over 
which a locomotive, with a rope attached, drew three wagons at a 
time, on and off decked barges, which were conveyed across the 
stream by a steam tug. The incompleteness of this required some 
better arrangement, and one by which the wagons were raised and 
lowered from the rails to the boat and vice versa by hydraulic 
power on the system introduced by Armstrong, was adopted. This 
ferry and the temporary one are both described by the engineer 
Weishaupt in the Zeitschrift fiir Bauwesen for 1857. 

Not long ago a ferry similar to that at Edinburgh was con- 
structed across the Elbe at Lauenburg, which is described in vol. 
xii, part I. of the Zeitschrift des Architekten-und Ingenicur- 
Vereins fiir das Kénigreich Hannover. 

The project of a line joining the Dutch-Rhenish and Rhenish 
Railways necessitated the construction of a railway ferry across the 
Rhine at Griethausen, not far from Cleve, and the question arose 
on which system it should be carried out. 

The author had opportunities of observing the working of the 
Edinburgh ferry, and was unwilling to adopt this, as the carrying 
power is limited. 

The one at Homberg answers its conditions satisfactorily, and 
for twelve years has been regularly worked, but the original cost 
and its maintenance appear very high. According to the description 
above referred to, deducting rails, turntables, switches, dockwork, 
&c., the cost amounted to 332,000 thalers = £49,800. 

To work it a steamer of 200-horse power was necessary, and on 
each shore an engine of 30-horse-power with complicated hydraulic 
apparatus in very costly towers, for raising and lowering the wagons, 
had to be erected. The greatest amount of work done by one 
boat during twelve hours cannot be taken at more than 150 wagons. 
For carrying timber and similar goods the inclined planes have 
still to be used. Passengers are never conveyed across. 

The chain ferries which the author found constructed across the 
estuaries at Devonport (near Plymouth), Portsmouth, and South- 
ampton, for the ordinary traffic, under particularly difficult circum- 
stances, being exposed to strong currents and heavy seas, and for 
many years have fully answered the purpose, induced him to 
apply the same system to railway ferries. A description of these, 
executed by Mr. Rendel at Plymouth, is to be found in vol. ii. 
Trans. Ins. C.E., 1838, published by John Weale, London. 

A 30-horse power engine placed in the centre of a boat 55ft. 
long and 45ft. wide, with a long passage on each side, works two 
chain wheels provided with suitable hollows to receive the links of 
a lin. chain. The chains are stretched from shore to shore, 
weighted at the ends with counterweights of 120 cwt., moving in 
shafts erected for the purpose, work over the chain wheels. By 
the turning of these wheels, on which the chains rest with a con- 
siderable weight, being firmly held in the hollows, arapid and easy 
movement of the boat is produced. 

The width of the estuary at Plymouth is at flood 2550ft., and at 
ebb 2110ft., the difference between highest and lowest water about 
18ft.; the ebb and flood tides flow at the rate of 430ft. per minute, 
and the greatest depth of water at flood is 96ft. The direction of 
the ferry isat right angles to the channel. The inclined planes on 
either side have a gradient of 1in 14, and the connection between 
them and the boat is made by flaps attached to the bolt, raised and 
lowered by the engine. The crossing at flood is done in seven 
minutes, at ebb in eight minutes, and only in very rare cases 
during particularly heavy storms is the communication broken. 
The ferry at Portsmouth consists of an iron boat of slightly larger 
dimensions. At the Saltash Bridge, as well as at Southampton 
and other places, ferries on exactly the same principle are in ex- 
istence with only the chain and the roadway. 

Stephenson designed a railway ferry across the Nile on just this 
plan. The different heights of water were allowed for by raising 
or lowering a platform fixed on the boat, worked by sixteen screw 
jacks turned by manual power. Mr. Sopwith has given a de- 
scription of this in vol. xvii. of the Trans. Inst., C.E. Before 
adopting this system for a railway ferry at Griethausen it was 
decided to make some experiments on the Rhine, and for this pur- 
pose an ordinary jin. chain was laid across the stream at Coblenz, 
and tension produced by a weight of 80 ewt. at eachend. An 
8-horse power engine was set up on an ordinary river barge, about 
100ft. long, which moved a drum over the side for the jin. chain. 
The crossings were regularly made in seven minutes, and with a 
second boat of the same dimensions fastened on in ten to twelve 
minutes. 

This system applied to ferry-boats has this advantage over 
paddle wheels and screws, that the pull being direct, and the 
whole weight being thrown into it, the effect is produced with a 
comparative less amount of power; besides, the crossing is per- 
formed ina straighter line. The boat can at any time be brought 
to a standstill without the aid of anchors or other appliances, 
and the landing and embarking take place at the same spots. 

After the observations in England and the experiments at 
Coblenz the use of this system was determined upon. Two flat 
iron barges or pontoons were built, each 148ft. long and 20ft. wide, 
2}ft. deep to the water-tight deck, and rails laid thereon. A 
separate boat carrying a 30-horse power engine to work the chain 
wheels on each side served to propel both barges together. They 
were connected horizontally, and were intended to unload at the 
same time on to two lines of way on the shore. 

It was soon proved that a uniform movement of the two barges 
was not to be attained with an engine on a separate boat in the 
centre, and that it was necessary to bring the motive power on the 
barges themselves, 

The various inconveniences of the very heavy chains led to the 
conclusion that it would be preferable to introduce wire ropes in 
their place. One driving rope (treibseil) of lesser power, and one 
strong guiding rope (fiihrungseil), anchored at several points to 
keep the boat in its course, were laid. In this way two barges 
have been working at Griethausen since the spring of 1865. The 
time occupied in making the passage is seven minutes; eight 
minutes are consumed in bringing the wagons from the station on 
the one side to their place in the other station; so that in fifteen 
minutes six goods and five passenger wagons are transported from 
one station to the other. After this satisfactory result it was 
determined to profit by the experience thus gained, and construct 
a railway ferry on the Osterath and Essen Railway on the same 
plan. This construction is so clearly illustrated in the drawings, 
which are described and lettered, that it will be necessary 
only to lay before the reader the general arrangements and the 
motives which determined a few of the different parts. 

Upon the Osterath and Essen Railway has devolved the task of 
uniting the whole network of railways on the left bank of the 
Rhine with the numerous coal mines on the right side of the river 
not far from Essen, as wdll as the large ironworks there; so for 


* Abstracted from a work published by Ernst and Korn, Berlin, 





this ferry a considerable heavy traffic had to be allowed for. The 
Rhenish Railway Company were refused permission, on strategical 
grounds, to erect a bridge over the river at this point, and the only 
course left open to them was to construct a railway ferry, which, 
however good in itself as a means of communication, can never be 
equal to a bridge. 

The stream is at this point 160 rods (1978ft. English) wide, 
the difference between highest and lowest water level about 25ft., 
and the velocity of the stream varies from 34ft. to 7ft. per second, 
according to the height of the water. On the left side the level of 
the station was determined by the height of the dyke. The right 
shore is 6ft. higher than high-water mark, so the station had to 
be at least as high as this. The following points determined the 
gradients of the inclined planes :—The length of the pontoons, 
which were to carry eight of the new goods wagons of the Rhenish 

Railway, each 20ft. long, was thus fixed at 160ft. As coal would 
form the principal item of traffic, provision had to be made for 
full wagons, eight of which would weigh 2400 ewt., and as they 
were intended to be pulled on and off by locomotives the inclines 
were fixed the same as at Griethausen—l in 48. 

he distance between the lines at Griethausen, in consequence 
of the contemplated connection of two pontoons with one boat, 
was determined at 36ft.; but when each pontoon was worked 
separately it was found too narrow, so that for Rheinhausen the 
space between the lines was fixed at 72ft. Five such lines of 
chains were projected, so that the ferry could be worked with five 
pontoons. 

After the first three inclines had been carried out, 60ft. was found 
quite sufficient, so that on the ground purchased for the purpose six 
lines with six pontoons could be set to work. Each pontoon had 
an engine of about 25-horse power. Two wire ropes L, L, Z, Z (plan) 
for each pontoon are laid at right angles to the stream from high- 
water mark on the incline on the one shore to a corresponding 
point on the opposite side, a distance of about 4000ft., and serve 
for moving and guiding the pontoons. The up streamone,L, L, jin. 
in diameter, is for guiding the pontoon and preventing it getting 
out of line. Each end passes overrollers, andis weighted with counter- 
weight hanging in a well, Fig. 11, causing a tension of 300 cwt. on 
the rope. At every ten rods (124ft. English) in the stream the rope is 
attached to anchor chains (shown in plan); these are fixed to piles, 
cut off below the level of the ground. The down stream rope, Z, Z, 
26ft distant from the other, and only 1jin. thick, serves, as will be 
presently described, to propel the boat, and its ends are fixed in a 
similar way, but only strained to 80 cwt. The pontoons are 160ft. 
long and 25ft. wide; but one is now being built 200ft. long, to 
carry ten goods wagons and six or seven passenger wagons. The 
details of construction of the pontoons, which are comprised of 
longitudinal girders with cross lattices, will be seen from the 
drawings. The bottom and sides to water line are covered with 
fin., the parts above with jin. sheet iron. To facilitate the passage 
of wagons between the rails on the pontoon and the inclined plane 
the least possible height was given to the pontoons, but they were 
rather higher than those at Griethausen, viz., 3ft. Gin. from the 
bottom to the deck. The height being so small a water-tight deck 
was necessary to avoid danger when very heavily laden. At 
Griethausen the decks are of deal, but here of iron plate.* 
Fig.3 is an end view of the pontoon; Figs. 1 and 2 show the 
general arrangement of the ferry. To connect the rails of 
the pontoon with those of the incline a sort of wagon was 
constructed, the details and description of which are given in 
Figs. 4, 5, 6,7, 8. To makeit as short as possible it had an incline 
of 1 in 12, eased off at the pontoon end tol in 24, and where it 
joins the inclined planes to 1 in 16. This wagon has four axles, 
with wheels corresponding to the height, and raised somewhat by 
counterweights, which give slightly on the wheels of the carriages 
coming on. At the further end of the wagon is a spring buffer to 
receive the shock when the pontoon comes against it. At the 
same moment short movable rails attached to the wagon fall into 
funnel-shaped places on the pontoon for their reception, and a 
strong stirrup /, also attached tothe pontoon, is guided into a hook 
on the wagon, so that when the pontoon and the wagon come into 
contact they become firmly connected. Just in front of the front 
wheels is a strong axle carrying two rollers r, 7, which rest against a 
projection on the under side of the end of the pontoon, so that no 
tipping can take place when wagons are pushed on and off. The 
arriving pontoon pushes the wagon so far before it that it remains 
resting against the rollers even when empty; while at starting the 
pontoon draws the wagon so far with it that the returning one 
with the heaviest load finds it standing in place ready to receive 
it. These manipulations allow of easy regulation in practice. 
The guiding rope causes the pontoon always to arrive accurately 
on the wagon. This is somewhat assisted by an arrangement of 
rollers attached to the side of the wagon acting upon the guiding 
rope, which keep it in its place; this is clearly shown in 
the drawings. When thefwagon and the pontoon are firmly 
fixed and no movement observable, passenger wagons, in which 
the passengers remain in their places, are brought on and off 
with the most complete safety. Although the junction wagon, as 
well as the pontoons, are made so strong that locomotives can be 
carried on them, it is not advisable that six-wheeled engines 
should go on the pontoons without extra precautions having been 
taken to ensure safety. In order to provide the wagons being 
taken on and off by lacomotives without the assistance of ropes 
two specially constructed wagons are attached to the locomotive; 
they always remain connected with the engine used for the 
purpose, and cover the junction wagon in order that the locomo- 
tive should not get beyond the inclined planes. When four- 
wheeled locomotives are used these special wagons are not wanted. 
Empty engines, with or without tender, are easily carried across. 
To prevent wagons being pushed over the ends of the pontoons strong 
buffers /, /, Fig. 3, firmly fixed and capable of sustaining severe thrusts, 
are provided at each end. They can be, however, lowered out of 
the way of wagons comiug on or off, as shown in the drawings. 
The twin engine serves to put the pontoons in motion. It works 
an Sft. drum through cog and tooth wheels, over which, and 
another similar drum, the Ijin. rope, loaded with 80 cwt., is 
passed once round. With this tension a single coil over the one 
drum is sufficient for safe working, and the wear from friction is 
not considerable. More pulling power than is absolutely neces- 
sary has been provided in order to meet contingencies, and to be 
able, if necessary, to draw a second pontoon should an extra one 
have to be attached. The power for moving the boat is thus 
obtained in a very simple and judicious manner. <A far greater 
difficulty lay in counteracting the effect of a strong stream working 
against the side of so long a boat, tending to force it out of its 
course, and providing a passive resistance to ensure the passage 
being accomplished in the shortest distance, 

At the chain ferries at Plymouth and Portsmouth the tension on 
the chains was sufficient with the great depth of water, notwith- 
standing the velocity of the strong currents at ebb and flood, to 
take off the effect of the stream acting against the side of the boat, 
only 55ft. long flat, and prevent its getting out ofline. The depth of 
water and length and weight of chain, after having been taken up 
by the boat floating 60ft. or 90ft. above, produce so great a tension 
that the tendency is always to return to the spot in which it was 
originally placed, and remains it in a straight line, to retain it in 
which the weights at the end assist considerably, 

By ashallow very irregular river bed, where the chains or rope, 
as at Griethausen, are held only 5ft. from the ground in the 
middle of the stream, greater depths occurring at the sides, the 
first trip of the ferry-boat, by the strong action of the current, 
drags the chain or rope, if no anchor chains have been provided, 
from its position, and, when once embedded in the sand, no weights 
at the ends would be able to bring them up stream again, and it 
could only be done by raising it from the river bed. 

It must be remembered that the strain is much greater in 
shallow than in deep water, and that in front of the 160ft. long 


* The four pontoons for Rheinhausen were constructed by the Colnischen 
Maschinen Bau Anstalt. 





boat the strain is very great, which in greater depths would 
scarcely be remarked. At the next passage the boat is in g 
position even lower down the stream, and the distance increases 
at each crossing. The working is only possible when the chain or 
rope is fixed at certain intervals, the portion between the anchorg 
acting independently of the rest, so that at each anchor, after 
passing over the roller, the chain returns to its proper position, 
The distance between the anchors depends on the depth of water 
and force of the current, and must be practically determined for 
each locality, but it is always advisable not to place them too far 
apart. The ljin. guiding rope is laid over the pulley shown in 
Figs. 10 and 12, and the anchor chains are fixed to piles or anchor 
screws 222ft. above the first leading rope. The junction of the anchor 
chain with the leading rope is made by the very strong hooks 
shown in Fig. 9, which take hold of the flanges of the guidi 
rollers, over which they pass with the rope. The considerable 
weight of the rope tends to prevent the danger of its springing out 
of the guiding roller. In this way the effect of the current is 
counteracted, and the passage made safely and quickly. The wear 
of the guiding rope, caused by its own weight and the force of the 
current, can be very much reduced by covering the rollers with 
soft metal easily renewed. Particular attention must be bestowed 
on the manufacture of the rope.* All the other arrangements 
such as straining machines, Fig. 11, sheaths for the rope lying 
on the ground, Fig. 13, and the connections where the anchor 
chains cross the ropes, are to be clearly understood from the 
drawings. : 

Although the power is sufficient to allow the passage being done 
in a very short time, high speed so increases the wear of the rope 
that in general a velocity of 6ft. per second is not exceeded, 

After having mentioned that these ferries are constructed at 
right angles to the stream, it may be remarked that they may be 
carried out at any angle, though the author considers the disad. 
vantages are greater than the advantages to be gained by adopting 
any other than a right angle. 

It is advisable to lay the ropes rather slack in the water, as the 
anchor chains, at their connection with the hooks, are so con. 
structed that they can be lengthened or shortened at pleasure; it 
is very easy to adjust them afterwards. 

At the shores the position of the anchors must fix the rope just 
in the line of the inclines, so that the pontoon does not arrive in a 
slanting position. . 

Twenty minutes, the time allowed in the timetables for the 
passage of passenger trains, is found, under all circumstances, 
sufficient at Griethausen. 

At Rheinhausen, where the traftic is heavy, it is found that a 
pontoon in twelve hours can work 144, say 150, wagons in each 
direction, and that one locomotive on each shore is enough, when 
kept constantly at work, to do the shunting of two pontoons, 

Provision having been made for five pontoons it will be seen that 
the ferry is capable of carrying a very large traffic. 

High water and storms cause no interruption, and the same may 
be said of moderate quantities of floating ice. The constant 
vibration and tension on the ropes prevent ground ice forming on 
them, and the insides of the pontoons can be kept free from ice by 
jets of steam. The inclined planes cutting into the shores pro- 
vide at all heights of the water protection to the boats during the 
breaking up of the ice. 

For each pontoon the service consists of one steersman, two 
sailors, the engineman, and stoker. The consumption of coal is 
very moderate, and the maintenance of the pontoons, Xc., is very 
trifling. 

‘As to the cost of maintenance of the ropes and the roller cover 
ing no satisfactory data have yet been arrived at. the expense 
incurred during the one year and a quarter it has been at work 
has been so little that it hardly requires being noticed. 

Considering that with one pontoon quite as much can be done 
as with the 200-horse power steamer and the yey hydraulic 
apparatus at Ruhrort, it must be admitted that it admirably 
answers the purpose for which it was intended, although it is the 
first upon which passengers are conveyed across in passenger 
carriages. ! a 

In estimating the cost of such a ferry the expenses incurred in 
laying rails, &c., to the banks of the river cannot be reckoned as 
part of the cost of the ferry; they are accessories, such as high 
banks on each side of a fixed bridge, and form part of the railway 
proper. 

As this work had to be carried out at a time when the water was 
exceedingly high the piles were cut off, and the trussing and struts 
of the inclines were done by divers; this would have been con- 
siderably less hal the water been lower. 

At Griethausen it was executed when the water was at the 
lowest known level, so there it was a far simpler and less costly 
operation. 

As one locomotive on each shore serves two inclined planes and 
the whole shunting at the station of three hundred wagons on and 
off two pontoons in twelve hours, the working expense is not high, 
Certain it is that such a ferry could not be built under more 
unfavourable circumstances than at the above two places; weaker 
currents and less difference in the water level would render the 
construction far easier. 

After having worked out many similar projects for various and 
principally confined positions, where very long flat inclines could not 
be used, the author finds the system admits of many modifications, 
and may be made to suit as many different localities. 

P, prow of the ferry-boat; a, guiding pulley of guiding rope; 
b, tie rod; ¢c, gear for paying out anchor; d, anchor windlass; 
e, captain’s deck; f, movable buffer; y, funnel for fixing in junction 
rails; h, catch for coupling ferry-boat and landing wagon; k, con- 
trivance for running the ferry-boat on to the rollers of the landing 
wagon; m, guiding pulley of propelling rope; n, gratings; A, land- 
ing wagon; 0, movable tongues; p, tie rods of longitudinal girders; 
q, axles with cast iron wheels; q', axles with wrought iron wheels; 
r, axles with rollers for running-on of the ferry-boat; s, break; 
t, buffers, x, junction rails between ferry-boat and landing wagon; 
u, contrivance for self-acting tongues, and for unfastening the 
catch h; v, pulleys for fixing position of the guiding rope on land- 
ing wagon; L, guiding rope; », pulleys for carrying the guiding 
rope in the trenches, placed about 120ft. apart; similar contrivances 
were made for propelling rope; 7, propelling or driving rope; 
E, inclined planes, gradients 1 in 48. 








Sout KENSINGTON MusEumM.—Visitors during the week ending 
Ist August, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 17,055; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 2571; National 
Portrait Exhibition (by payment), 1435; total, 21,061. Average 
of corresponding week in former years, 11,409. Total from the 
opening of the Museum, 7,601,320. ; 

AREQuIPA Rattway.--We had announced the re-appointment 
of M. Alexandre de Mahieu as engineer-in-chief of the Arequipa 
Railway, and now the Peruvian mail brings the news of his un- 
timely death as one of the last victims of yellow fever which has 
so severely scourged Lima. M. de Mahieu was a Belgian by birth, 
and became engineer of the Arequipa Railway. Dissensions taking 
place he was removed, and he then gave great satisfaction during the 
late revolution in Peru by a feat which consisted in transporting @ 
3001b. Blakely gun for the siege of Arequipa sixty miles from the 
coast across a most difficult country, broken and barren, and as bad a 
bit of ground as is to be found inPeru. M. de Mahieu was appointed 
engineer to the Government, and was engaged in improving the 
fortifications of Callao, and, as we have said, was restored to his 
post on the Arequipa Railway. Great praise is bestowed on Mr. 
Meiggs, the contractor of the railway. As we have stated, he has @ 
large force of labourers, 1000 in number, mostly Chilians, on 
account of the depression in the copper mining interest, and it is 
now reported he has fifteen miles ready for the permanent way. _ 











* All the ropes, both for Greithausen and Rheinhausen, were particularly 
well made by Messrs. Felton and Guilleaume, of Cologne, 
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manufacture of tin and terne plates.”"—3rd April, 1868. 

1143. FRANCIS HASTINGS GREENSTREET, Pattingham, near Wolverhampton, 
Staffordshire, ‘‘ Improvements in targets, arrows, darts, and other projec- 
tiles, more especially adapted for indoor use and amusement.” 

1152. JAMES DUNBAR, Vicarage-road, Camberwell, and RICHARD NICHOLSON, 
Dulwich, Surrey, * Improvements in the construction and arrangement of 
machinery or apparatus for supplying coal, cannel, or other substances to 
retorts or ovens, and for withdrawing the same after distillation, also im- 
provements in retorts, retort chambers, mouthpieces, doors, covers, or lids.” 








“Improvements in stench- 


Improvements in drying 














| 1154. CHARLES HENRY GARDNER, West Harding-street, Londor, and JOSEPH 


! 
2214. JOHN BASTOW, Shepherd's bush, London, ** Improvements in bMeaching | 


or whitening textile fabrics, yarns, and threads made from flax, cotton, or 
other vegetable fibrous materials.” 





2215, EDMUND FREDERICK KITTOE, Maryland Point, Stratford, Essex, ‘*Im- | 





provements in fish slices or cooking 
other articles being cooked.” 

2216. JOHN BOOTH, Kingston-upon-Hull, 
ing bones, grain, and other materials.” 


slices for turning over or lifting fish or 


“Improvements in mills for grind- 


2217. JAMES COPE, New North-street, Finsbury, London, and JAMES BRAD- | 


BROOK, Shrubland-road, }alston, Middlesex, “ Improvements in apparatus 
to be used in bookbinding.” 

2218, THOMAS WOOD, Manchester, ‘‘ Improvements in the construction of rail- 
way carriages, and in the method of coupling the same, as also in the method 
of and apparatus for signalling between passengers, guards, and engine 
drivers of trains and officials and others at stations and other places.” 

2222. WALTER PAYTON, Sewardstone-road, Victoria Park, London, “ Improve- 
ments in breech-loading fire-arms.” 

2226, HENRY LAWRENCE, Durham, ‘ Improvements in movin 
—l4th July. 1868, 

2232, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in lamps.”—A communication from Marie Chausy, Paris 

2234. THOMAS COOK, Paragon Works, Pitt-street, Old Kent-road, London, 
“Certain improvements in presses for the expression of oil and other fluids.” 
15th July, 1868. 

2236. JAMES LAIRD MACFARLANE, Upper Iloll way, Middlesex, “ Improve- 
ments in shirt fronts.” 

2242, JOHN CARTER RAMSDEN, Bradford, Yorkshire, “ Improvements in the 
mechanism or apparatus of looms for producing a certain class of fancy 
fabrics.” —16th July, 1868. 





g furnace bars.” 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications 

2340. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, ‘A new or improved process for separating the zinc from the argen- 
tiferous alloys obtained in the separation of silver from argentiferousiead by 
means of zinc, and improvements in the furnaces employed for that par- 
jose oa communication from Hilarion Roux, Marseilles, France.—25th 

'Y, 1868. 

2368. WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery-lane, Lon- 
don, ‘‘ Improvements in glue, and in the mode of and apparatus for manu- 
facturing the same, the said improvements being also applicable to the manu- 
facture of gelatine and other material.”—A communication from Christian 
Wahl, Chicago, Cook, Illinois, U.S.—28th July, 1868. 





Patents on which the Stamp Duty of £50 has been Paid. 

1964. EPHRAIM SABEL, Moorgate-street, London, ‘‘ Manufacture of iron and 
steel.”—A communication.— 2°th July, 1865. 

1902. FREDERICK AUGUSTUS ABEL, Royal Arsenal, Woolwich, Kent, “‘ Com- 

, Pounds for waterproofing and insulating purposes.” — 29¢h July, 1865. 

a7. JOHN LAWSON and EDWARD GERRARD FITTON, Leeds, Yorkshire, 

Preparing machinery for flax, tow, jute, and other fibrous materials.” — 

3lst July, 1865. 

1980. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Refining petro- 
leum and other hydrocarbon oils.”—A communication —3ls¢ July, 1865. 

2138. GEORGE HOWARD, Berners-street, Oxford-street, London, ‘* Ornament- 


rem and other surfaces of buildings.”—A communication.—18¢h August, 


2034, HUBERT CYRILLE BAUDET, Rue St. Appoline, Paris, ‘ Keyed musical 
ent.” —5th August, 1865. 
Patent on which the Stamp Duty of £100 has been Paid. 


1884, Sy yaad AMOS, The Grove, Southwark, and JOHN FRANCIS, 
jarries, near Bangor, North W: “ Machinery for dress- 
ing slates.” —27t July, 1861, _ sad 





| 1336, JOSEPH ROGEE 


BICKERTON, Oldham, Lancashire, “ Improvements in lithographic, zinco- 
graphic, and typographic printing machines.” 

1155. MARC ANTOINE FRANCOIS MENNONS, Rue de la Chaussée d’Antin, 
Paris, “Improvements in apparatus for the transmission and reception of 
typographic or autographic telegrams.”—A communication from Henry Cook, 
Florence. 

1159 CHARLES DESNOS, Chancery-lane, London, “ Improvements in the per- 
manent way of railways."—A communication from Charles Ferdinand 
Zorés, Boulevart St. Martin, Paris. 

1161. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in bathing shoes."—A communication from Louis Desiré Jeandron-Ferry, 
soulevart Beaumarchais, Paris.—6th April, 868. 

1193. JOHN PLEWS, Koeedale-villa, Grove-road, Hounslow, Middlesex, “ Im- 
provements in steam engines.”—9¢h April, 1848. 

1212, SAMUEL WHITMORE HUNTINGTON, Augusta, Kennebec, Maine, U.S., 
“A new and useful mode of preparing or veneering paper, cloth, jeather, 
&o."—tth April, 1864. 

JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in saw handles, and in securing the same to saw blades” —A communication 
from Charles White Hubbard, Pittsburgh, Alleghany, Pennsylvania, U.S.— 
14th April, 1868. 

1263. ASTLEY FPASTON PRICE, Lincoln’s-inn-fields, and JAMES ALFRED 
WANELYN, Finsbury-circus, London, ** Improvements in the preparation and 
use of angsthetics.”—!7th April, 1863. 

8, Baxter-road, Islington, London, “ Improvements in the 
preparation and utilisation of certain vegetable and bituminous products.”— 
23rd Apri!, 1868. 

1471. WILLIAM BEALE Taunton, Somersetshire, “ Improvements in step and 
other ladders." —5th May, 1868. 

1584. NATHANIEL BASEVI, San Remo, Belgrave-road, Torquay, Devonshire, 
“ Improvements in projectiles.".—A communication from Charles Edward 
Basevi, lacobadad, East Indies.— 14th May, 1868. 

1630. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 
“Improvements in the preparation of anhydrous chlorid2s by means of sul- 
phides or their elements.”—A communication from Paul Curie, Bordeaux, 
France.—19th May, 1868. 

1777. ORGE TOMLINSON BOUSPIELD, Loughborough Park, Brixton, 
3 Improvements in plating spoons and other articles with a coating 
of metal.”—A communication from Marshall Forbes, West Meriden, Conncc- 
ticut, U.S.—29/h May, 1868. 

1900. CHARLES KOBERT EDWARD GRUBB, Bow-lane, London, “‘ An improved 
manufacture of match box.”—10¢h June, 1868. 

2048. Rev. HENRY HIGHTON, Sussex-square, Brighton, Sussex, “ Improve- 
ments in the manufacture of artificial stone or slate, and in colouring the 
same.”— 25th June, 1868. 

2109. HENRY HENSON HENSON, Parliament-street, Westminster, London, 
“Improvements in the construction of railway wagons and trucks.”—2nd 
July, i868. 

2213. JAMES TAYLOR and JAMES MATHEW HENRY TAYLOR, Britannia 
Works, Birkenhead, Cheshire, ‘‘ Improvements in the method of and ma- 
chinery or apparatus for propelling ships or vessels.” 

2218. THOMAS WOOD, Manchester, “ improvements in the construction of 
railway carriages, and in the method of coupling the same, as also in the 
method of and apparatus for signalling between passengers, guards, and 
engine drivers of trains and officials and others at stations and other places,’’ 
4th July, 1868. 

2286. TOBIAS KOHN, Hartford, Connecticut, U.S., ‘* Machinery for cleansing 
and finishing silk, worsted, and other threads.”—2Ist Ju'y, 1868. 

2340. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘A new or improved process for separating the zinc from the argen- 
tiferous alloys obtained in the sep i of silver from argentiferous 
lead by means of zinc, and improvements in the furnaces employed 
for that purpose."—A communication from Hilarion Roux, Marseilles, 
France.— 25th July, 1868. 








































All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date, 
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List of Specifications Published during the week ending 
1st August, 1863. 

2745*, 4d; 2871, Is. 6d.; 8192, 1s. 6d.; 3333, 2s. 10d.; 3846, 10d.; 3385, 

387, 10d.; 3428, Sd.; 3429, Sd.; 3430, § 2, 6d.; 3439, 

10d. sd; 3457, 10d.; 3464, . 3471, 64.3 

, 10d.; 3491, ; 3500, Sd.: 2508, 10d.; 3521, 

5 3641, 4d.; 3644, 4d.; 3648, 

; 3654, 4d.; 3656, 4d.; 3658, 4d.; 

; 3671, 4d.; 3675, 4d.; 3678, 4d.; 

-; 3687, 4d.; 3688, Is. 4d.; 3691, 4d.; 
; 3696,4d.; 23, 4d.; 33, 4d. 
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*,* Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specifications. 

; ications will be forwarded by post from the Patent-office on receipt 
of price and postage. Sums exceeding 53. must be remitted by 
or, made payable at the Uost-office, 5, High Holborn, to Mr. 
ft, Her Majesty’s Patent cillce, Southampton-buildings, Chan- 
oa. 









cery-lane, Li 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty's Commissioners of Patents 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

195. Rt. CARLING, Manchester, and T. CARLING, Bolton, *‘ Lubricating the in- 
terior frictional surfaces of steam or other motive power cylinders.”—Dated 
20th January, 1468. 

This invention is designed for the purpose of conducting the lubricant thrown 
or injected into vertical steam or other cylinders on to the frictional surfaces 
thereof, and the improvements consist in arranging or applying a disc or plate 
of metal to cover the whole area of the top of the cylinder. This disc encircles 
the piston rod, s0 as to leave a slight space between it and the rod or flange, 


| which is formed on the disc by which it is secured to the cylinder cover; from 


this point round the piston rod the ring is slight)y inclined outwards towards its 


| periphery, the edge being slightly turned up, forming a surface to be in contact 


with the sides of the cylinder. At the angle formed by the turning up of the 


| edges, small perforations or slots are provided, and the upper surface of the 
| disc may also be provided with annular ridges or undulations, so that when the 
' lubricant is injected into the cylinder from the o!l cup, it falls upon the upper 


surface of the inclined disc, down which it flows and constantly percolates 


| through the perforation on to the frictiona! surface of the cylinder, whereby an 


equal distribution of the lubricant is effected over the entire frictional surface of 
the cylinder.—Not proceeded with. 
199. A. M. CLARK, Chancery-lane, London, ‘ Steam boilers."—-A communica 
tion. —Dated 20th January, 1868. 
This invention is not described apart from the drawings. 
201. J. PARSONS, Birmingham, *‘ Double-barrelied breech-loading fire-arms."”— 
Dated 20th January, 1868. 
The patentee claims constructing the projection or lump situated underneath 
and between the double barrel by welding on each of the barrels, and on one 


| side thereof, a piece of iron or steel, or half lump, and connecting the pieces or 





half lumps together by brazing or soft soldering, or screwing or rivetting, or 
constructing the projection or lump by welding a single plate or lump of the 
required size on one of the barrels, which single plate or lump, when the other 
barrel is connected to it, occupies the proper place between the barrels, sub- 
stantially as described and illustrated. 
204. J. F. SPENCER, Sunderland, ‘* Steam boilers."—Dated 21st January, 1868. 
This invention refers to boilers in which vertical water tubes are partially or 
entirely used. The First of these improvements consists of the combination of 
vertical water tubes with horizontal flame tubes in the same boiler, in such a 
manner that the fame from the furnace can either traverse among the water 
tubes and through the flame tubes simultaneously, or, if preferred, the flame 
from the furnace can traverse each set of tubes successively. The Second im- 
provemeut consists of two tiers or sets of vertical water tubes in the same 
boiler, and of such different diameters that the lower set or tier of tubes can be 
passed through the tubes above them in the case of renewal or repair. By this 
arrangement an efficient boiler is formed suitable for high pressure.— Not pro- 


| ceeded with. 


205, J. SPENCER, Sunderland, ‘‘ Working the valves of steam and other engines.” 
—Dated 21st January, 1#68. 

In January, 1865, the inventor procured a provisional protection (No. 82) for 
certain improvements in the valve gear of steam and other engines, Among 
these improvements was the attaching the piston of a small cylinder in which 
a pressure of steam, air, gas, or water is introduced to the spindle or lever of 
the admission valves when worked by escapement gear, so that such valves are 
closed by such pressure, instead of by weights or springs. The present inven- 
tion consists of an improved arrangement in which one side of the piston in the 
pressure cylinder just referred to is placed in commuasication with the vacuum 
formed by an air pump, or by any other means, the other side of such piston 
being in communication with the atmosphere or other pressure. In the im- 
proved arrangement just referred to a piston working in an air-tight cylinder 
is connected to the slide valve of a steam engine for the purpose of closing the 
induction or steam ports (the exhaust or eduction ports being worked by sepa- 
ra‘e rods and gear), and the pressure on such piston required to move the slide 
valve and close the steam port is obtained by forming a vacuum on one sidé of 
such piston, and using the atmospheric “r other pressure on the opposite side of 
the piston ; such vacuum can be obtained either by a pipe attached to a con- 
denser or vacuum chamber, or by the aid of the ordinary mechanical means for 
obtaining a vacuum, euch as an air pump.—Not proceeded with, 

215. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Furnaces."—A communica- 
tion.— Dated 21st January, 1568. 

This invention consists in providing puddling and other furnaces with q 
detached metallic *‘ clamp” furnished with a water chamber, also in providia, 
the furnace with a metallic fire chamber neck or throat, and stack or chimney, 
such fire chamber, neck and stack, or chimney also forming water chambers, 
217. W. E. NEWTON, Chancery-lane, London, “‘ Rotary steam and other engines.’ 

—4A communication —Dated 2\st January, 1868. 

This invention consists, First, in acombination with a revolving wheel or 
hollow ring or cylinder working in contact with a fixed outer ring of curved 
steam pipes or arms adapted to the wheel, the latter being divided iato buckets 
orchan:bers, which divis‘ons constitute pistons for operation in counection 
with revolving or other abutments, and the wheel being furtber furnished with 
bonnetted or other suitable side escapes for the steam as it is exhausted 
from or works its way through the engine, whereby the latter is impelled not 
only by direct action of the steam on the pistons, but also as it floats through 
the steam arms or pipes, buckets, and from or out of the side escapes or outlets 
by its action as in the case of a simple emission engine or Barker's mill or 
wheel. The invention also consists in the employment, with such an arrange- 
ment of oppositely arranged or curved steam pipes or arms to the wheel with 
valves for controlling the inlets and outlets to the bucket on opposite sides of 
the pistons, so as to facilitate or effect the reversal of the engine, Aiso the in- 
vention consists in a combination with such valves of pistons working in 
cylinders that are in communication with opposite or reverse steam supply pipes 
or passages to the engine in order to effect the action of the valves by steam 
force or pressure, according as the impelling fluid is let into one or the’ other 
of the supply pipes or passages to revolve, the engine in opposite directions as 
required. Likewise the invention consists in a combination of valves with the 
pistons by means of a linked connection, so as to secure a joint action of such 
valves. And, furthermore, the invention embraces an outside stationary ex- 
haust steam jacket or jackets adapted to the buckets for operation in combi- 
nation with them and their side escapes and outer stationary ring or cylinder, 
so that, while a boxed-in character is given to the buckets, and the latter are 
kept warm from the outside by the exhaust steam, the same are relieved from 
unequal or side friction though working in contact with the jackets. Not pro- 
ceeded with. 

220. A. B. BROWN, Wandsworth-road, near London, “Actuating the valves of 
engines worked by steam.”—Dated 21st January, 186s, 

The patentee claims, First, actuating valves of engines worked by steam or 
other fluid by connecting such valves to a rod carrying two piston: cf different 
areas, the ateam or fluid being allowed constantly to act on the smaller area, 
whilst the larger area is alternately acted on by steam, and open to the outlet 
or exhaust, the admission of steam to act on the larger area being effected 
through a port leading from the cylinder of the engine near to one of its ends, 
as described. Secondly, he claims the employment of a momentary leak of 
steam to prevent the sliding or reciprocating valve from being again at once 
shifted back at the time when it has just been shifted by steam having passed 
from the cylinder of the engine to act on the larger area piston, and when, if 
there were not such a leak, the valve would be shifted by reason cf the port 
through which steam had previously passed from the cylinder, being then 
momentarily open to the exhaust. Thirdly, he claims governing the opening of 
the cylinder to the outlet or exhaust by a valve actuated by a tappet or small 
piston as described. 

246, G. ALLIBON, Worcester, and A. MAMBRE, Baker-street, London, “ Steam 
boilers.” —Dated 23rd January, 1868. 

This invention has for its object more especially the ensuring of the thorough 
circulation of water in marine and other steam boilers, and the rapid boiling 
off of the steam from the several water spaces of boilers, constructed accord- 
ing to the invention, combined with the thorough utilisation of the products 
of combustion, and simpl city in the construction of the several parts of such 
boilers. The details of the invention are voluminous. 

248. M. TILDESLEY and J. BIRD, Willenhall, Stafford, ‘‘ Furnaces, &c."— 
Dated 23rd January, 1868. 
This invention has for its object the construction of furnaces, stoves, and fire- 
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places generally in such a manner that the air may come in contact with the 
fire, and a draught may be created upon all sides of the fire and at the bottom, 
the top alone being closed, by which construction the patentces obtain perfect 
smoke-consuming fires, The details of the invention are voluminous. 





Class 32.—TRANSPORT. 

Including aia and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 

154. C. D, ABEL, Southampton-buildings, Chancery-lane, London, “ Movable 

switches."—A communication.—Datd \6th January, 1868. 

This invention comprises, among other features, the following :—One part of 
the invention has for its object to do away with the usual fixed points and 
guard rails at the first point of intersection of two converging lines of rails, 
and consists in substituting therefor a movable point or switch arranged in the 
following manner :—At some distance to one side of the point at which the 
inner rails of the two lines would intersect they are stopped short, and at that 
point is hinged a switch d of two rails, each forming the con- 
tinuation of one of the fixed rails up to the point of intersection. The two 
rails on the other side of the point of intersection are also stopped short just 
before they actually intersect, and the movable point of thedouble switch which 
just reaches up to the ends of these rails is capable of moving from the one 
rail to the other, according as a train requires to travel along the one or the 
other of the two lines, The motion of the double switch may be effected either 
by hand levers, in a similar manner to ordinary switches, and one and the 
same lever may be made to operate simultaneously by rods and bell cranks; 
both this crossing switch and the ordinary switch at the point, where the two 





shedding motions for fancy looms for weaving patterns of any number of picks 
to the round, which consist of a framework, in which are mounted a number of 
metallic rods or plates attached at the top to each of the cords from the top- 
jacks, and at the bottom toeach of the similar cords from the treadles, upon 
each of which rods or plates a double hook is mounted, such hooks being Sesen 
by means of suitable levers alternately, or according to whether the shafts are 
to rise or fall, on to one or other of two knives which open and close, or reci- 
procate by means of a single cam-plate of suitable form and pitch, such actuat- 
ing levers being worked by chains of suitable construction disposed on a chain- 
barrel or roller geared to the cam-plate, and the improvements consist in a 
simple method of gearing the chain-barrel before mentioned to the cam-plate 
direct, without the use of an intermediate shaft and bevel wheels, by means of 
a star wheel keyed upon the chain-barrel shaft, which gears at right angles 
into a catch wheel mounted upon the cam-plate shaft, which revolves in double 
bearings to ensure steadiness; and in the use of weights attached to, or forming 
part of, the actuating levers for the purpose of ensuring their action ; and in a 
novel construction of chain as applied to the purpose for working the actuating 
levers before mentioned, upon which pegs may be fixed according tothe pattern. 
144. J. TOLSON, and J. BULROYD, Dalton, York, ‘Mule spinning machinery.” — 
Dated 16th January, 1868. 

The particular purpose to which this invention has reference is what is gene- 
rally known as the process of jacking up in the spinning of woollen yarns, and 
these improvements have particular reference to what are known as “Tatham's 
&. A. mules.” In this invention, by jacking up from the drawing up scrolls, 
the inventors dispense with much of the gearing which is now in use for the 
purpose by means of certain friction gearing.—Not with, 

145. R. a Manchester, “ Manufacture of piled fabrics.”—Dated 16th 
eee 1868. 
the application and use of china grass, either alone or 





lines converge into one, when this is the case. Another part of the i i 
has reference to the middle point of intersection of a crossing of two lines of 
rails situated between the first and last points of intersection. In this case 
also the actual intersection of the rails is done away with, for which purpose in 
one arrangement the converging rails are stopped short at a certain distance on 
each side of where the point of intersection would occur, and switch rails turn- 
ing on a point in the middle of their length (which point corresponds in posi- 
tion with the said point of intersection) are placed between such ends of the 
rails, and are so actuated by pedals moved by the wheels of passing trains (in a 
similar manner to that described with to the first part of the inven- 
tion) that, according as the train is running upon the one line of rails or the 
other, the switch rails are turned so as to connect the stopped-short ends of 
that line, and thus to establish the continuity thereof.— Not proceeded with. 
160. H. C. LOBNITZ and A. BUQUET, Renfrew, “ Apparatus for propellin 
ships, &c.”—Dated \7th January, 1868. a ” ° r 
This invention relates to the propelling of vessels designed more particularly 
for navigating shallow waters, and where a chain or chains may be laid, 
wherehy the vessels may work themselves along. And the invention consists 
principally in combining with the steam machinery arranged for acting on the 
chain or chains, paddlewheel or other suitable of 
acting independently of any fixed chain), such. propelling ; apparatus being dis- 
= wholly, or nearly so, within the contour of the vessel.—Not proceeded 








172, J. MILLWARD, Birmingh “* Machinery for 
—A communication. — Dated 18th January, 1868, 

This invention consists in the construction and application to vessels of pro- 
pelling machinery in which the paddlewheels, screws, or other propellers are 
worked or set in motion by water-power. For this pu: the necessary head 
or pressure of water may be raised or produced artificially by steam, animal, 
or other power, or by the condensation of steam in an elevated receiver fitted 
with suitable ports and valves, and being stored either in accumulators, such 
as are used by hydraulic cranes, or in raised tanks, is applied to the water- 
power wheel or motor of any suitable known construction by which the pro- 
peller or propellers are driven, or the propelling wheels may themselves be 
made to combine the characteristics of paddlewheels and water-power wheels 
of any suitable known construction, and be driven by the weight or pressure 
of water applied direct. This invention further consists in constructing such 
water-power wheels or combined propelling and water-power wheels wiih 
hinged or reversible buckets or floats, or other equivalent expedients, so that 
they can be made to turn either backward or forward, or stopped at will, while 
the apparatus by which the head or pressure of the water is maintained may 
be in continuons operation. 

187. G. 8. FISHER, Southampton-buildings, Chancery-lane, London, “ Links or 
couplings for harness, &c.”— Dated \8th January, 1868. 

This invention consists partly in the peculiar mode of constructing links or 
rings with a split or opening which allows such links or rings to be conveniently 
connected or disconnected with other links or couplings, but will not allow 
them to become accidentally detached or removed from the same. The said 
invention also consists partly in the combination of a split or divided link or 
ring with a tongue or catch to form a buckle for securing the link upon the 
reins or other parts of horses’ harness, or to straps and bands for other purposes. 
—Not proceeded with, 


propelling ships and vessels.” 








Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
ent. Manufacturing, Printing, Dyeing, and Dressing 


126. {T.SaGan | ‘and T. RICHMOND, Burnley, “ Looms.”—Dated 14th January, 


This invention consists, First, iu the use of thin metallic Plates instead of 
catches to work and hold the ratchet wheel of the ‘‘ taking-up ” motion, which 
plates are also applicable to the ratchet whee! of the “ letting-off” motion. 
Secondly, in an improved taking-up motion with a single positive taking up 
roller. Thirdly, incertain improved modes of constructing the weft fork and 
the grid or grate into which it works; and, Lastly, in an improved self-regu- 
lating letting-off motion, being a modification of or an improvement upon the 
letting off motion for which letters patent were granted to the present paten- 
tees the 4th July, 1866 (No1775). The invention is not fully described apart 
from the drawings. 

134. tS cece and C. CATLOW, Burnley, “ Looms.”—Dated 16th January, 


This invention consists, First, of the improved construction and arrange- 
ment of apparatus for *‘ letting-off” or delivering yarn from the beam of looms, 
which the inventors effect as follows:—On a cross shaft near the back of the 
loom they place a cranked lever, one arm of which supports the bearer or 
vibrator, and to which a setor regulating screw for the purpose hereinafter 
mentioned is attached ; the other arm of the lever extends along the side frame 
of the loom to an eccentric on the crank shaft. A second crank lever is secured 
on the cross shaft, and works loosely thereon, one arm of which is opposite and 
near the arm of the first mentioned lever carrying the bearer or vibrator; the 
otber arm extends over the ratchet wheel. To this arm is attached a 
spiral or blade spring, on the other end of which is a screw and wing nut (sup- 
ported by a bracket attached to a cross rail) for the purpose of keeping a pro- 
jection on the said lever in contact with the teeth of the ratchet wheel. The 
action of the loom is as follows :—When the eccentric is at its greatest lift or 
throw, the lever rests thereon, and the whole is firm for the beat up on the 
eccentric moving, the tension or drag of the warp on the bearer or vibrator 

as h i d) tothe crank arm of this lever depresses 
the said lever and bearer or vibrator, and thus brings the head of the set or 
regulating screw in contact with the crank arm of the lever connected with the 
ratchet wheel, causing the said lever to move on its shaft, and thus raise the 
projection thereon clear of the teeth, the beam giving off the yarn, the eccen- 
tric instantly raising the lever and bearer ready for the next beat of the stay. 





. The Second part of the invention relates to a means of regulating the shedding, 


which the inventors effect by means of straps or chains, working against guide 
pulleys attached to the treadies, and to the “‘ jacks” as the straps or chains are 
attached to the treadles nearer or further from the fulcrum on which the said 
treadles work, the shed is increased or decreased.—Not proceeded with. 


137. J. PARKER, Glasgow, ‘‘ Textile fabrics.”—Dated 15th January, 1868. 

This invention relates to a new mode of arranging the pattern on cloths from 
which articles of apparel that are gored when made up are manufactured, the 
object heing to prevent the occurrence of that waste of cloth which takes 
place when gored articles of clothing are cut from cloth as manu- 


claims 
in conlination with other fibrous materials, for the pile of fabrics called union 
pile fabrics, as described. 
147. H. B. and A. MUL Hoxton,“ Material for the manufacture or orna- 
mentation of bonnets, &c.”—Dated \6th January, 1868. 

This invention consists in the manufacture of a silk or satin fabric of the 
form and colour desired provided with a backing of one or more thicknesses of 
paper or parchment to give it the required stiffness and durability. The silk 
or satin fabric 1s caused to adhere to: the backing by meansof glue or other ad- 

esive This the inventors ornament by 
embossing and perforating in suitable designs, according to the purpose to 
which it is to be applied.—Not proceeded with. 
157. J BATCHELOR, and J. SMITH, Kidderminster, “ Power loom for weaving 
Brussels carpets.”—Dated \7th January, 1863. 

This invention is not described apart from the drawings.—Not proceeded 

with. 
159. J. MOORHOUSE, ee. ** Machinery known as cone drawing, employed 
ia drawing or ‘00l.”— Dated \7th January, 1868. 
such hi Son been made with gills or fallers, which were 
employed to comb or gill the wood in its passage through the machine from 
the back to the front drawing roliers. Now the inventor finds that by dis- 
pensing with these gills or fallers, and placing the back and front drawing 
rollers nearer together, much better drawing is effected on the wool, and a 
greater quantity produced.—Not proceeded wit 
165. J. CROSSLEY, Halifax, ‘‘ Washing printed and parti-coloured yarns.”— 
Dated \ith January, 1868. 

The patentee claims washing printed yarns by placing them on an open- 
work surface and directing a stream of water through the yarns and through 
the said openwork surfaces, so as to carry away the colour from the darker 
paris of the yarn without bringing it in contact with the lighter parts, as 
described. 

173. T. B. KAY and F. HAMILTON, Bolion-le-Moors, “ Carding engines.”— 
—Dated 18th January, 1868. 

This invention relates to a former patent granted to the present patentees, 
dated 27th February, 1867 (No. 542), and consists, First, in combining a 
spring or springs with the lifter against which the top of the flat presses when 
in position for stripping, instead of apply ing a spring to the upper rim of the 
revolving box, by which ion and ar the spring may be 
employed, and is available not only for steadying the flat when in the said 
position, but also for pressing upon the top of the flat when in its place upon 
the bend of the carding engine, and thereby rendering more certain its com- 
plete return thereto, and its perfect contact with such bend; Secondly, the 
improvements consist in so arranging the stripping-box that it will oscillate 
upon the stripping-comb shaft during the turning over, ascent, and descent of 
the flat, whereby it is caused to follow the strippings more closely, and a more 
complete deposit thereof in the said box is secured ; Thirdly, the improvements 
consist in arranging, driving, and effecting the vibration of the stripping-comb 
so that agreater number of beats or vibrations may be obtained in a given 
space of time, and a simplification of mechanism effected, which may be 
obtained by employing the driving band of the stripping apparatus to actuate a 
puiley or disc on which is a stud or pin sliding in a slot of a vibrating lever, 
which is fixed on the comb shaft, and causes its vibration. — Not proceeded with. 


177. ps Sates Huddersfield, “ Twining jennies."—Dated 18th Junuary, 











ny invention consists in the application of spirally-grooved pins or studs 
placed on the *‘ list board,” or near to the trough of twining jennies, at or 
opposite each end or thread as it issues from the feed-roliers, The threads or 
yarns are turned around the pins by the attendant as many times as he may 
think proper, and they slide in the spiral groove which smoothes the yarn, and, 
being turned around two or three times, the pins or studs may be used as sub- 
stitutes for the slides for holding the threads during the putting up of the 
carriage, or when winding the yarn on the spindle.— Not proceeded with. 

178. H. KERSHAW, Laister Dyke, near Bradford, “ Apparatus employed in 
spinning worsted, &c.’’—Dattd \8th January, 1868. 

The patentee claims the application of hooked or other projections or cutting 
or separating surfaces to the delivery rollers of spinning frames, acting in 
manner and for the purpose substantially as stated. 

180. H. A. BONNEVILLE, Sackville-street, Piccadilly, London, ** Ribbon looms.” 
—A communication.—Dated 18th January, 1868. 

This invention relates to the substitution, in order to figure or emboss 
ribbons, for the batten said to be with pinions used up to the bg day, pa 
the batten said to be with hooks capable of d 
embossment, or otherwise work with several shuttles, whilst Sova, like the 
ordinary hook batten, only one sliding rod, a single row of hooks, and a single 
puppet.—Not proceeded with. 

181, H. A. BONNEVILLE, Sackville-s'reet, Piccadilly, London, “ Ribbon looms.” 
—A communication.— Dated \8th January, 1868. 
This invention is not described apart from the drawings, 








Class 4.—AGRICULTURE. 
Including Agricultural os + gee Implements, Flour 
, &e. 


218. H. BRINSMEAD, Ipswich, ‘‘ Thrashing machines.”—Dated 2\st January, 
1868 


This invention consists, First, in i of thrashi h 
and bruising the straw, and chobbing wheat, or removing the awn from — 
by the use of two or more cylinders and concaves at one and the same opera- 
tion. Secondly, in the application and combination with the above thrashing 
and chopping cylinders and concaves of a sct of riddles for effecting the separa- 
tion of the grain from the chopped straw and chaff. Thirdly, of a fan elevator 
for raising the chopped straw and chaff to the stack, such fan elevator also 
creating the necessary current of air for separating the chaff from the corn. 
Fourthly, in b the and dressing apparatus, with 
the elevator so as to form together « one portable and compact machine, and 
mounting the same upon a suitable carriage of two or more wheels, The 
details of the invention are voluminous. 

228. 8. BENNETT, Dalston, London,“ Apparatus to facilitate the drying of grain, 
&c.”—Dated 22nd January, 1868. 

For this purpose the p ploys a close ch in which a number of 
fluted, corrugated, or roughened plates are hung upon axes or centres of 
motion, such plates being supported at a slight inclination from the horizontal, 
and in position one above another, with adjacent plates inclined in opposite 














factured. In weaving the cloth the pattern apparatus of the loom is so 
arranged that the central part of the cloth constituting a complete gore has the 
pattern produced on it complete, so that the gore may be used in the front part 
of a skirt without a central seam, and the two side pieces which constitute the 
two half gores have only half the pattern on them, so that when the central 
complete gore is cut out it is only ow to invert the side pieces when they 
unite with, and continue the pattern of, the complete gore. To facilitate 
correct cutting of the cloth, the line by which the cloth is to be cut is indicated 
by printed marks.—ot proceeded with, 

and W. G. POLLARD, * gaaenal “ Knitted reversible gailers 
.”"—Dated 15th January, 1868. 

The patentees claim, First, the manufacture of knitted reversible gaiters and 
bootakins for children, and mitts or armlets for ladies and gentlemen or children, 
of ribbed work from end to end of the article, and the wider parts being formed, 
ae introduction of a second thread or threads, of rib and tuck work, or 

artly of plain and tuck rib work, and the narrower parts of double rib or plain 
Fibbed knitted work, as described. Secondly, the manufacture of the knitted 
articles described upon circular knitting machinery arranged with two sets of 
needles in a circle not exceeding three and three-quarters in diameter, at or 
near the point where the work is knocked over, as described. 


141. T. TRAVIS, W. H. PRINCE and J. TOMLINSON, Rochdale, “ Machinery for 
and sm yarn and thread.”. —Dated 16th January, 1868. 
The patentees claim the improved mac! machinery 
yarn or thread by friction, and particularly causing the friction 


—_ bobbi be 
caps, or ins to be turned round 
by'the drag of the yarn or thread, 


143. J. J. ASHWORTH, Manchester, ‘* Looms.” —Dated 16th January, 1 
This invention relates to improvements applicable to those rertptio 





to each other. These plates are connected together in two or more 
sets by links or connecting rods, pin jointed thereto and operated by cranks, 
eccentrics, or cams carried by a shaft to which rotary motion is given in any 
suitable manner, the plates being thereby raised at one end and then suddenly 
dropped, so that the matters thereon shall be thrown somewhat into the air, 
and gradually caused to fall from one plate on to the plate next below, and so 
on until they arrived at the bottom ot the d@: chamber, when they are re- 
moved by an endless chain and plates or by other suitable means. 





Class 5.—BUILDING. 
ities ~ and Tile —_o Bricks, Tiles, Drain Pipes, 
House Fittings, Warming, Ventilating, cde. 

237. W. oan Salford, “ Heating buildings, &c.”—Dated 23rd January, 1868. 

These improvements ous in taking or receiving the steam from the 
boiler or steam generator into the first length of pipe, and continuing such 
piping to any required length throughout the building, and returning the steam 
to the boiler by introducing the last length or other extremity into the boiler 
below the water line. <A tap or valve is applied at the entrance pipe to control 
the admission of steam, and another is provided at the termination or exit, 
near where the pipe enters the boiler, by which tap water is withdrawn from 
the heating pipes, and by such combined means the constant circulation of the 

steam is effected, SE ASE ee es er Gee 
239. H. Popes, Sou: ** Gas stoves.”— Dated 23rd January, 1868. 

The patentee claims, First, 80 fitting or gas stoves in which air 
is employed to convey the —a that the products of combustion and‘heated air 
therewith are prevented from mixing with the air in the apartment or place to 


be heated when the air to support combustion and to be heated is wholly or 
nearly altogether supplied from the open air, or from some source outside the 





said apartment or place to be heated or warmed. Secondly, so fitting or con. 
structing gas stoves in which water or other ligaid, or both water or other liquid 
and air, is or are the agent or agents to convey the heat that the products of 
combustion and heated air therewith are prevented from mixing with the air 
in the Eo peng or place to be heated, when the air to support com! 

and to be heated is wholly or nearly altogether supplied from the open air, or 
from some source outside the said apartment or place to be heated or poy 
Thirdly, the particular constructions and arrangements of parts of thi 

reveral gas stoves for heating purposes, all as described and iMlustvated i A the 
drawings. 


241. J. C. SANDERS, Birmingham, “ Door, shutters, and bell knobs.”"—Dateq 
23rd J , 1868. 

A mould of metal or other suitable material is prepared of the shape or form 
which it is desired the exterior of the knob or other article shall and 
glass, either coloured or colourless, is poured therein in a molten state. Any 
desired pattern is then impressed upon the upper surface of the molten glass 
whilst the latter is in the mould by means of suitable stamps or dies. When 
cold and harc the glass is removed from the mould, the etges trimmed, ang 
such portions of the impressed pattern as it is desired shall be of a different 
colour or colours from the rest of the glass are painted. The glass is then 
placed in a metallic mounting in the manner well understood by persons con. 
nected with the manufacture of such articles, the effect of brilliancy being 
given to the pattern by placing metallic foil or other suitable burnished or 
polished material of any desired colour or colours between the glass and the 
metallic back or mounting. 

269. > C. M. PRINCE, 7rafalgar-square, Charing Cross, London, ** Bell pull.” — 
communication. — Dated 25th January, 1868. 

This invention relates to a new or improved construction of bell pull, the 
object of which is to facilitate the pull against the action of the bell spring by 
converting the ordinary horizontal action of the handle into a downward lever 
action.—Not proceeded with, 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Saeeate, Im. 
plements of War or for Defence, Gun Carriages, &c. 
264. C. E. BROOMAN, Fleet-street, London, “ Breech-loading fire-arms.”—4 
communication.— Dated 25th January, 1868. 

This invention relates, First, to i ts in the hanism of breech. 
loading needle guns; and, Secondly, to the manufacture or preparation of a 
priming for the cartridges of these guns.—Not proceeded with. We cannot here 
give space to the details of the invention. 

266. T. ROBINSON, Widnes, “‘ Construction of fortifications.” —Dated 25th Janu. 
68. 








ary, 1868. 

This invention consists in forming or constructing fortifications or defences 
on land of large heavy masses of iron or steel, cast, that is to say, allowed to 
solidify from the molten state in the position where required.— Not proceeded 
with, 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

65. B, J. HeyYwoop, Loraine-road, Holloway, “ Coffee roaster."—Dated 7th 

January, 1868. 

The object here is to facilitate the roasting of coffee by bringing the opera. 
tion under inspection, so that the operator may with certainty determine when 
the roasting is complete. ‘This he effects by the use of a glass vessel or retort 
for containing the coffee in which it is submitted to the heat of a spirit lamp.— 





Class 8.—-CHEMICAL. 


Sntetee ete Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 


139. J. HEAD, Newport Rolling Mills, near Middlesbro’, “* Furnaces for puddling 
tron or steel.” — Dated \5th January, 1868. 

Thia invention relates to furnaces where two or more regenerators are 
applied to each furnace to receive alternately the waste heat of the products 
of combustion, and to restore such heat to that part of the furnace where 
ignition and combustion commence. The invention consists in introducing a 
jet or jets of steam into any part of the flues or passages leading from the place 
where ignition and combustion begin to the extreme outlet or outlets of the 
said flues or passages where the waste gases are discharged into the atmo- 
sphere, the jet or jets being caused to act or blow in the direction opposite or 
nearly so to that taken by the products of combustion when passing forward to 
their outlets. There is much detail included in the specification.—Not pro- 
ceeded with, 

164. H. AITKEN, Falkirk, “ Improvements in treating iron ores or tronstones 
~ the Purpose of effecting economy tn the odtaining tron and other products 
erefrom.”—Dated 17th January, 1868. 

This invention, which relates to an improved mode of treating iron ores or 
iron stones, but more particularly those claeses which have carbon or carbo- 
naceous matter combined with them, consists in coking or carbonising the fron 
ores or ironstones in any convenient kind of retort, kiln, oven, or other distil- 
latory apparatus, so that the volatile matters may be driven off and used or 
preserved for use, whilst more or less of the carbon is left mixed or combined 
with the oxides, or other combinations of iron in the product. During the 
process of coking or carbonising the iron ore or ironstone alr may be admitted, 
and after the volatile matters have been driven off it may be found advan- 
tageous to admit more air foratime. At this stage also of the process steam 
or water may be thrown in to facilitate the separation of the sulphur from the 
coked or carbonised iron ore or ironstone, and shortly afterwards the distillatory 
apparatus is closed and cooled down and drawn. The volatile matters as they 
are produced may be used at once for heating the distiliatory apparatus, or 
the condensible part of them; tar, oil, &., may be collected in condensing 
vessels and preserved for after use. The retorts or other distillatory apparatus 
may te placed vertically or horizontally, or at any angle. 

186. J. CARR, Clapham, and C. Lucor, Drummond-road, Surrey, “ Manu- 
Sacture of meat and other biscuits.” —Dated January, 7th 1868. 

The patentee claims the manufacture, substantially as described, of meat and 
other biscuits by first baking such of "the ingredients as require to be baked, 
and reducing them to powder, and then mixing them with extract of mest or 
other ingredients that might be injured by the heat of an oven ; then consoli- 
dating the mixed ingredients by placing them in suitable moulds, and sub- 
mitting them to a confined ard concentrated pressure such as — applied 
by ordinary rolling machinery used in the manufacture of biscui 





Class 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 

130. L. M. BECKER, Basinghall-street, London, ‘* Mode of laying, supporting, and 
maintaining the wires used for electric telegraph and other wires.""—Dated 15th 
January, 1868. 

This invention has for its object improvements in the mode of laying, sup- 
porting, and maintaining the wire or wires used for electric telegraph or other 
purposes, by the i) or exh jon of air or other bodies, or by the 
combination of the same, by means of which the wire or wires are rapidly 
fed, passed, or withdrawn. 








Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads, 
57. H. SMYTH, Little Trinity-lane, London, “ Umbrellas, parasols, and sun- 
shades.”. —Dated ith January, 1868. 
This invention is not described apart from the drawings. 
58. W. AVERY, Redditch, ‘‘ Needle-cases.”— Dated 7th January, 1868. 

The patentee claims making cases for holding packets of needles from two 
blanks or pieces, or from one blank or piece of thin sheet brass, or other thin 
sheet metal or alloy, the said blank or blanks being made into a flat case, sub- 
stantially in the manner described and illustrated in the drawings. 

59. G. DAVIES, Lincoln’s-inn, London, “ Combining wrought and cast iron.” — 
A communication.— Dated 7th January, 1868. 

me invention relates to improvements in the mode of uniting or combining 
wrought iron or steel with cast iron, or other cast metal, for the purpose of 
constructing ordnance, armour plates, railway wheels, rails, and chairs, or for 
any other such application wherein great tensile ome durability, and 
lightness are required. A skeleton web or ft is first cons of 
annealed or tempered wrought iron or steel rods, wire or r wire <a, or a com- 
bination thereof, in a form corresponding with the form of the article to be 
made, the said rods, wire, or rope, or combination thereof, being so twisted, 

interlaced, or otherwise (accord: according to the use for which the article is 
intended) that a tensile and net a transverse strain shall be brought to bear 
upon it. The skeleton or framework is then washed with a solution of sal- 
ammoniac or other mixture ordinarily used in cleaning metal, and then immersed 
in a molten bath of about two parts of nickel to ten parts of tin (or any other 
suitable easily fused metal or alloy), 0 as to coat the same all over with the 
said metal or alloy. The skeleton or frame work so prepared and coated is 
now laid in the mould, and the molten cast iron or other metal or alloy of 
metals is poured therein, and thus a complete union of the wrought and cast 
metals is bp the mould in sucha perfect manner that all the tensile 

and elasticity of the wrought iron or metal fibres and all the rigid- 
ity and durability of the cast metal are re and an increased s' 
and durability of both is the result.—WNot proceeded with. 
60. A by Nottingham, “ Mangles.”—Dated 7th Jenuary, 1868. 
the patentee employs a roller supported in bearings at one end of a 
frame; around the roller is a sheet of canvas, or other material, which can be 
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unwound from it. To the opposite end of the frame is fixed 
ens board, which board extends from end to end of the frame, 
‘and can be caused to press against the under side of the 
ler above mentioned. The epd of the spring board also carries a roller, 
= ich resses against the side of the roller around which the canvas is wound. 
while the canvas is unwound from the roller it lies along the top of the spring 
ba 4 and whilst the canvas is thus extended over the board, the clothes or 
— irticles are spread out upon it; the roller is then turned to wind up the 
pence the spring board being at the same time caused to press up towards the 
— The board is caused to press up towards the roller by short arms or 


wound 8! 
ne end 0 
pea passes below, 


—_ is whi : ide to side of the frame below the 
sniries on an axis which passes from si B ; 

coca Te enis axis has attached to one of its ends a long lever arm, by which it 

esr turned in a direction to cause the short arms or eccentrics to press 


can either be 


ainst the underside of the board or ina direction to move these arms or 
against th 


yentrics away from it, when it is desired that the board shall no longer pre-s 
pein the roller around which the sheet of canvas is wound. The lever arm 
tained in either one or other position by being sprung into notches, 
which the canvas is wound has a toothed wheel upon it, 
an itermediate wheel geared with a pinion, which can be 
vad by a hand or fly-wheel; this pinion can be made either fast or loose 
pana ‘ ‘fly-whecl by means of a sliding clutch, which is pressed in to gear by a 
es ver, but which is drawn out of gear during the time the spring board 
, aie against the roller. This is effected by causing the long lever 
— ‘the axis below the s} board to act upon the spring lever of the 
= mat such a Manner a3 to itch out of gear whenever the lever 
pos turned into a position to spring board from pressure. By 
— at ngement, when the sp not in action, the sheet of canvas 
— a erely pulling on its y unwound from the roller, as the 
pen will then turn freely, it bet: ected from the hand or 
h turt The us unwound will also 
3 the canvas 

3s has been 


against 
can be re! 
The roller aroun 
which wheel is by 




















pr 
er 
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fly-ewheel whi it. ) 
remain drawn out tightly, so as t 
roller will not continue to turn 





drawn off from it. 





61. J. L. NORTON, Ludgate-hill, L r EY, Salford, 
* paratus for indicating and recording fluct of the pressures and 
r liquids and Nuids.”— Dated 7th January, 18t 


neratures OF J * 

For recording the pressures of steam or other fluid a gauge may be em- 
which indicates the pressure by a revoiv pointer, and tne patentees 
transmit motion from the axis of the pointer by a wheel or pinion fixed there- 
on to a rack capable « f sliding endwise to and fro. : The rack carries at one 
end a pencil, the point of which bears against the circumference of a drum, the 
axis of which is parallel with the line of movement of the Tack. A revolving 
motion is transmitted to the axis of the drum by clockw ork in the ordinary 
manner. If an ordinary Bourdon pressure gauge be employed, in which the 
end of the bent tube gives motion to a lever carrying & quadrant which gears 
with and gives motion to a pinion on a central pivot, the pivot is carried 
through the back of the case, and a wheel is fixed on it as large in circum- 
ference as the length of the drum, or ofthe paper of the drum, if paper be 
used for receiving the indications. This wheel works to and fro with the 
varying pressures, and, actuating the rack, the pencil at the end of the rack will 
trace a line on the drum which can be read when the paperis removed. If air 
be exhausted from the tube of ‘the gauge, the pressure of the atmosphere, or 
what is termed vacuum, wi ! be indicated, 3 making the same instrument 
with a slight alteration of the rack into a self-recording barometer or of a 
vacuum created for mechanical purposes. 
62. G. Warsop, ¥ jham, ** Washing 
Here the paten employs a hollow | 
zular form, and havi in one of its side 


which it can be c luid tight, and throug 








ployed 

















vachines.”— Dated 7th January, 1868, 
T case, by preference of a rectan- 


fitted with a cover by 








an opening 










box, as is usual: This box he 





articles to be washed are introcuced into 
mount n horizontal axis, so that it ¢ e caused to revolve or oscillate 
therein , however, of fixing the axes at the centre of each end of 
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72. C. PONTIPEX, Balls’s F ssing wort from 
pent hops.’— Dated 8t 
patentee claims, ion, and combina- 
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“ Ap- } 


s opening the clothes or other | 


of tallow cups into wh wed to enter and condense, the water 
thereby pri y its own gravity to the bott the cup, the | 
tallow, being fic gravity, floating upon the wat i trickling 
down a pa into the cylinder or other vessel ibr Now, this 
inventi h avalve s passage 
which lea r or other vessel 














pressure of x 
, and is formed with a spindle projecting 
the cup. is introduced into such cup at the top in 
'y manner hy means of a funnel-shaped hopper having a hole com- 
municating with interior of the tallow cup, into which hole is fitted a screw 
provided with a suitable handle for the purpose of securely tightening a valve 
formed on the upper end of the screw against its seating formed in the feeding 
hopper. Theend of such screw is caused, when screwed home, to impinge 
against the end of the spindle of the valve seated in the passage hereinbefore 
described, and thus to open a communication between the interior of the 
tallow cup and the cylinder or other vessel to be lubricated. It is found 
advantageous to have a small passage formed through the screw, one end of 
ch terminates at the valve seating, and the other communicating with the 
or of the tallow cup for the purpose of allowing any steam to escape 
liy when it becomes necessary to open the tallow cup to supply more 
w, and the water may be removed from the tallow cup by means of a valve 
at the bottom, or a small cock may be used for the purpose; Secondly, this 
invention reigtes to improvements in tallow cups for lubricating the cylinders of 
condensing engines, which consist in the use and application of a doubie valve 
seated in a passage leading from an open topped tallow cup to a condensing 
cylinder, and so arranged that when the steam pressure is in the cylinder the 
top valve is closed, and the bottom one communicating with the interior of the 
tallow cup is open, but when a vacuum is formed in such cylinder the top valve 
is caused to open and the bottom to close, and thus the tallow which has 
gathered between the valves is sucked into the cylinder, the throw of the valves 
being regulated by a screw, the head of which is situated within the body of the 
tallow cup.— Vot procceded with, 

74. G. W. BACON, ‘Strand, London, *‘ Apparatus for gymnastic purposes.” — 

Dated 8th January, 1868. 

This invention consists of several improvements in the details of gymnastic 
apparatus, and comprises, among other features, the following :—First, the 
inventor passes the screw hooks which enter a joist or beam in the ceiling of 
the room through discs or roses of india-rubber, which are held in their places 
by their elasticity. Secondly, he makes the links passing over these hooks of 
& metallic rod bent into a triangle, the ends meeting in the centre of the base, 
which is fastened into the strap. Thirdly, he uses metallic armlets nearly oval 
in form, with a cross-bar and wooden roller or handle below the centre. The 
lower part of the oval is made to turn on the crossbar. He also uses armlets 
made of ropes passed through tubes of the proper shape, and also armlets 
made of tubular webbing containing pieces of wood to keep them in proper 
form. Fourthly, he uses an india-rubber strap, looped at each end and held 
on rollers by these elastic loops, so as to cross from one armlet to the other to 
decrease the strain of certain exercises. He also uses this elastic strap sepa- 
Tately by means of handles turned small! near one end for the loops, Fitthly, 
he raises and lowers the parts of the apparatus by slice fastenings.— Nol pro- 
ceeded with, 

75. R. GIRDWOOD, Edinburgh, “ Bags for transmitting samples or materials by 
post or otherwise.” — Dated 8th January, 1868. 

This invention consists in making the bag of paper or other suitable 
material with narrow covering folds along one. end and one side in pasting or 
cementing the end fold completely across, in pasting or cementing the side 
fold from the closed end to within a short distance of the other end, and in 
making two folds di at the open end in such a way that the point 
formed by the first.of the folds can be inserted and held under 


two diagonal fi 
the unpasted part of the side fold. 


115, M. A. HaMILToNn, Southampton-buildings, Chancery-lane, London, “ Device 
for holding pens, penciis, papers, &c.”—Dated 13th January, 1868. 

This invention relates to a device wherein the pens, pencils, or other articles 

are held between the coils of a spiral spring, and the invention consists, chiefly, 
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in the peculiar mode of connecting the spring with a frame or back, whereby the 

spring is securely held in its position on the frame, while the coils of the spring | 

are free to grasp any object placed between them.— Not proceeded with. | 

118. W. FrrtH, Viewforth, Edinburgh, “ Valves made from india-rubber, &c."— 
Dated 13th January, 1868. 

The patentee claime, First, the construction of valves out of blocks of india- 
rubber in the modes described under the first head of the invention, such valves 
being capable of forming fluid or gas-tight joints by contact, and being applied 
without extraneous fastening, a3 described. Secondly, the construction of 
valves from cylindrical blocks of india-rubber with cuts inthem to form open- 
ings for the passage of fluid or gas, as described under the second head, such 
valves also forming fluid or gas-tight joints by contact, as described. Thirdly, 
the construction of valves similar to those last referred to out of different forms 
of india-rubber blocks, as described. Fourthly, the construction of valves in | 
a series of hard and soft rubber rings, or india-rubber and metal rings with cuts 
in or between them fo form openings, as described under the fourth head of the | 
invention, And, lastly, the construction of valves in a series of hard and 
rings, either bound tc rer at intervals with openings betwee 
combined so as to admit of being moved wholly from each other to suitable dis- 
tances as required, in order to provide outlets for fluid or gas between such 
rings all round, as described with reference to the last head of the invention. 

77. 8. BENJAMIN, Lancaster-road, Bayswater, “ Receptacles for coin, &c."—A 
communication, — Dated 8th January, 1368. 

This invention relates to receptacles for coin or other valuables, and it has 
for its object to prevent the felonious abstraction of their contents, and 
to give notice of surreptitious attempts. The invention consists in certain 
mechanical arrangements applied to or combined with such receptacles for the 
said purposes. ‘The receptacle is provided with a number of movable blocks or 
pieces operated by keys, slides, or finger pieces (one to each block), and on 
each block rests a bar or rod (hereinafter for convenience of description called 
a ‘‘bit’) raised and lowered by the motion of the blocks. When raised these 
bits age in a socket and fasten the receptacle. According to the posi f 
the blocks some will raise their bits and others depress them when actuated by 
their respective keys or slides. Therefore, when some of the blocks are d 
I 1 so that their bits will be raised, and others so that their bits 
ou cannot be performed by 
one who dves not know which slides to actuate. The action of endeavour- 
ing to pull open the receptacle when the proper bits are not depressed causes a 
tongue on an arm raised by the Lits to strike a bell or gong or sound an alarm. 
—Not proceeded with. 

78. W. E. Kenwortur, Leeds, “Purifying drains and sewers.”—Dated 8th 
January, 1868. 

This invention relates to means of purifying drains and sewers by extracting 
and burning all the noxious gases therein contained. This result is accom- 
plished by connecting pipes to the drains or sewers, which pipes are placed in 
communication with the furnaces of steam boilers suitably disposed. In this 
manner the gases are drawn up through the pipes from the drains and sewers 
by the furnace draught, whereby to effect their entire combustion in the said 
furnace, but should any of the gases still remain, they will be at once absorbed 
or taken up by the carbon or flue dust contained in the fues around such 
boilers.—Not proceeded with. 

84. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Cutters 
Jor forming wood mouldings."—A communication.—Dated 8th January, 
1868. 

his invention is not described apart from the drawings. 

S. G. ARCHIBALD, Edinburgh, ** Mode of preparing tablets, paper, ond other 
surfaces for receiving writing.” —Dated 9th January, 1868. 

The patentee claims the mode described of preparing tablets, paper, and other 
surfaces for receiving writing by producing thereon raised parallel lines. 

92. J. LEWTAS, Manchester, **‘ Apparatus for holding and releasing the cords of 
Venetian and other blinds.” —Dated 10th January, 1864. 

For holding and releasing the double cord of a Venetian blind of the ordinary 
width the patentee attac to the top rail a small frame having a static 
rod or wire for carrying three pulleys, and another rod or wire for carrying 
two levers or catche The double cord for raising or lowering the blind passes 

ver two of the pulleys, and ov er the two lever: ver the third pulley is 
passed a single cord connected to a cranked w: f , 
on the levers. When the sin gle cord is loose t z 
either direction, and raise or lower the bi and when the single cord 
pulled, the levers are turned so that their ends press the double cord against 
top of the frame, thereby cifectually holding the cord and preventing any 
change of the blind. When the blind has to be rai or lowered the dou 
cord is pulled to for removing the pressure, and then 
dom is given to 
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, to the manufacture of boots and shoes, ar 
1e¢el of a composition of gutta-percha or 








able material. A rand of le 
the portion of the heel formed of gutta-percha or other suitable materia! is 
thereon in any suitable manner; the rand is then brought over, and the 
portion of the heel built up of leather in the usual way, or the rand may be 
turned over the gutta-percha heel, and the whole fastened to the seat by any 





fix 





ther is pinned or tacked round the heel, after which } 


suitable adhesive composition, by which means the patentee obtains a much | 


lighter and cheaper beel than has been heretofore produced. Secondly, he forms 
in the side, or other convenient part of the boot or shoe, an elastic fastening, 
in which are placed the button holes. Thirdly, the above fastening may be 
applied to gaiters or leggings, or elastic button holes may be inserted in the 
leather or othef suitable material, thereby forming a very easy and simple 
fastening. 

95, J. FAWCETT, Kirton Lindsay, ‘‘Manufacture of cattle food."—Dated 16 

January, 1368. 

This invention relates to the preparation of a food for cattle from what is 
known as brewer's and distiller’s grains, malt coombs or malt dust. The grains 
are taken in the moist state, and are dried by the application of heat from fire 
or steam applied in open kilns, cylinders, or otherwise. The grains when thus 
dried are ground into meal, and when the rough meal has been steamed it will 
























pressure. re vegetable, meals, chaff, or chopped hay may 
added to the mixture.— ot proceeded wi: 
97. G. DAVrEs, Serle-street, Lincoln’s.inn, London, “Self-suppluing pen.”"—A 
communication.— Dated 10th January, 1868. 
The fundamenta! principle of this invention con 
a phy sical effect, whereby a tube plunged into the wa 


be 






ts in the application of 
ter, and then withdrawn 


and c losed hermetically, is caused to retain in suspension, all the liquid intro- | 


duced which can only escape in proportion as air is allowed to enter. To obtain 
this effect the inventor employs an arrangement of valves which admits of the 
spontaneous introduction of air in a very small quantity, an essential condition, 
in order to allow only a very smal! quantity of ink to escape at a time. The 
introduction of the air presses out the ink with force, and to regulate and coun- 
teract this effect the inventor employs a particular arrangement which causes 
the ink to pass in a circuitous route through openings arranged in such a man- 
ner as to offer a resistance to its exit.— Not proceeded with. 
98. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Apparatus 
Sor sewing the backs of books."—A communicaiion.— Dated 10th January, 
1868. 

This invention is not described apart from the drawings. 

99, H. COCHRANE, Middlesborough-on-Tees, “ Apparatus for making moulds for 
hollow and other castings.” —January 7th, 1868. 

This invention consists mainly in so arranging such machinery that a series 
of mechanical rammers are made to actin succession upon the sand in the 
mould box, a certain quantity or such sand being filled in after the action of 
each rammer or set of rammers, and the first rammer or set of rammers being 
formed with the acting surface , corresponding in configuration more or less 
with the pattern to be moulded, while in the following rammers or sets of 
rammers, the form of the ‘acting surfaces approaches more and more to 
that of a plane or flat service as the filling in of the sand proceeds. Another 
part of the invention has reference to the testing or proving or pipes, cylinders, 
and such like hollow, open-ended castings. 

102. A. BUDENBERG, Manchester, “Steam hammers."—A communi-ation.— 
Dated 11th Jannary, 1868. 

The object here is to avoid injury to the piston and piston rod by the violent 
vibration or concussion produced at the instant of the hammer-head effecting 
its blow. For this purpose, whilst the steam may act in a cylinder direct on 
the ram or plunger forming the striking weight, to which the hammer-head or 
striking face is attached for effecting the blow, the ram with the hammer-head 
or face is lifted by the steam acting on piston in a separate cylinder, and the 
piston rod of this piston is connected to the ram by a kind of bail joint, or joint 
admitting of play. India-rubber, or other elastic substance, is applied in the 
connecting parts to reduce the force of the shock. The end of the ram acted on 
by the steam is made tight by packing or otherwise. The passes for the steam 
to act on the ram or plunger for the blow, and on the piston for the lift, are 
connected by lever and links to be worked together. 

104, J. and W. Hirst, Halifar, “ Machinery to be employed in the manufac- 
ture of clog soles and patien boards.”—Dated 11th January, 1868. 

Here a block from which to manufacture a sole or a patten board is received 
and held securely by means of a clampor vice attached toa table or stand, 
over which is caused to passa revolving cutter; the travelling cutter and its 
shaft and bearings are supported by and work on small pulleys or wheels. One 
part of the tramway or race on which the wheels run is removable and curvi- 
linear in form, to act as a cam or tappet—that is, its surface is uneven, so as 
to cause the cutter to rise and fall whilst passing along the block, and thus 
cut the block to the form of the inside of the sole, The block is now turned 
over and secured as before, and the cam or tappet removed from the race, and 
another of a form to give the necessary rising and falling motion to the cutter 
is substituted for cutting the outside of the sole, and the same operation and 
change of cam or tappet is employed in cutting the edges of the soles. The 
heel and toe of the sole is rounded by an operative working the same by hand 
against a revolving cutter, after which the stock knife is used to remove the 















the sole being passed by the operative against a circular cutter working on an 
upright spindle. — Not proceeded with. 





THE IRON, COAL, AND GENERAL LlRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
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tinued Complaints: Hard upon Workpeople. 






ent in the trade of this 
w weeks ago is now so perceptible. There are 
ng received either on home or foreign account 
The absence of specifications in certain 
instances is not much felt as would be the case if the weather 
were not so unfavourable as it now is to all operations at the iron- 
works. The tenacity with which the men stick to their work when 
they have once begun issomething marvellous, and displays powers of 
endurance almost incredible. There is sheer need for money to 
be earned and taken home in respect of most of the families, and 
hence in great part the intense application. But there is a local reason 
which has something to do with it scarcely calling so loudly for 
approbation. Next week is the great Black Country holiday for 
certainly the first half of the time. On Tuesday and Wednesda 
in the week the Wolverhampton races are held, and tens o' 
thousands of the operatives for many miles round will be upon the 
course, and conspicuous amongst them the ironworkers. . So general 
has that holiday now become in this district that the race week is 
selected by employers for making alterations and repairs, and by 
the canal companies for drawing-off between certain locks likewise, 
There will therefore be very little work done next week also,{what- 
ever may be the demand. Owing to the very partial extent to 
which the works can be kept on, the profits at the low prevailing 
range of prices are inconsiderable. Indeed, profits are scarcely ob- 
tainable. The expectations of the future are, however, so satis- 
factory that on most hands there is a cheerful feeling, and, as was 
shown last week, there will be two new firms in the iron trade 
here. Mr. Samuel Hingley will leave—if need be—the firm of 
Messrs. Noah Hingley and Sons, upon commencing the Corbyns 
Hall Works, which were left in the hands of Mr. Henry 
Sparrow. Then a joint-stock company will start the Birch- 
hills Works, which were closed more than two years ago upon 
the failure of Mr. John Jones. Those works form part of the 
property purchased under Mr. Jones’ bankruptcy by a party 
of Manchester capitalists, who are dividing it out in lots and letting 
it, with every prospect of considerable profit to themselves, A 
number of skilled operatives, some of them hitherto occupying the 
position uf managers and engineers, have formed themselves into 
a joint-stock! company, and having taken the Birch-hills Works, 
are about to enter upon and carry them on, themselves engaging 
to a large extent in the direction of the ordinary manipulation. 
Because of the experience of the men who have taken the matter 
up, with their thrift and the strong personal interest the tenants will 
have in the concern, there is reason to conclude that if trade should 
improve to the extent anticipated the venture will by and by prove 
a tolerable success, 

From East Worcestershire the report is that notwithstanding 
the intense heat of the weather the mills and forges west of that 
town have been kept in fair operation, and the men have continued 
at their work with scarcely any intermission; their powers of 
endurance have been wonderful. The demand at the principal 
works continues good, especially for small sizes, such, for instance, 
as horseshoe iron, tire iron, and best, and treble best. For chains 
and rivets there is a fair demand, also for strips and guide iron. 
For tinplates of large sizes the mills are dojng but little, orders 
for this particular class of iron are, and have been for some past, 
very short, and the men have been, comparatively speaking, badly 
off. There is an improvement in the pig market, and certain 
parties who hold largely are effecting some tolerably good sales at 
rates rather an advance of those offered at quarter day. A good 
many puddlers and other ironworkers are still out of work, but as 
the Corbyns Hall and Brockmoor Ironworks will be in gear in a 
few days, employment will be found them. he coal trade 
still remains inactive, but as the season advances the demand 
will improve. Some of the ironstone and thin coal men had 
given notice for a rise of 3d. per day. They considered that 
to be dropped, as they were some time ago, 6d. per day, the same as 
the thick coal colliers, was too much, as (with a few exceptional 
instances) when a drop took place their wages were usually reduced 
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| one-half of the colliers, therefore they considered they should have 





wood forming the arch of the sole in the face of the heel. The rabbet or 
groove to which the welting and uppers are secured is formed by the edge of 


been lowered 3d. per day instead of 6d., hence the notice referred 
to; but things have changed in this matter, foreign ores are coming 
into the district at rates which interfere very much with the sale 
of home productions, and unless the expense of raising is consider- 
ably lessened, we cannot compete with other districts. If the men 
attain their end in this instance, the result will be that the pits 
will not do half work. As it is, they are kept pretty fully on, the 
masters not refusing to stock largely of ironstone under existing 
circumstances. It is not at all probable that the masters will con- 
cede to the wishes of the men, who will act wisely in avoiding a 
“*strike” at this particular time for the advance of wages, when 
so many furnaces in the district are still out of blast, and it is hard 
to say when they will be relinquished, the trade having become so 
unprofitable. 

Sinkings at the Hednesford Colliery, in the Cannock Chase dis- 
trict have been successful in uncovering the deep coal over many 
thousand acres. One seam is 8ft. thick and lies ata depth of . 
283 yards, and the other is 6ft. Gin. thick at a depth of 305 yards. 
The discovery is the more gratifying because of the want of success 
in connection with the sinkings of Mr. J. 8. Davies, near to Hales 
Owen, and of Mr. Pell, at Wassel Grove, Hagley. 

The Board of Trade returns for June, as will be seen by the fol- 
lowing tabulated statement, show a slight decrease in the exports 
of metals :— 




















MONTH OF JUNE. SIX MONTHS. 
Tron. 1867. 1868. 1867. 1868. 
Pig and puddied .. - oe £150,158 10£145,344 .. £857,426 .. £728,069 
Bar, angle, &c. .. «2 «- 201,839 .. 193,405 .. 1,030,364 .. 1,042,339 
tailroad ee ee ce ee 5 ee 595,282 .. 2,095,281 .. 2,314,262 
Wit® «co oc cc ce oo -- 33,489 .. 176,630 .. 173,814 
Telegraphic wire,, .. «- 59,119 .. 20,614 .. 226,837 .. 70,909 
Castings eo ce ee 71,963 .. 61,539 .. 312121 .. 328,970 
Hoops, sheets, &c. .. «+ 158,092 .. 142,677 .. 796,527 .. 733,023 
Wrought of all sorts .. .. 182,893 .. 193,170 .. 1,052,257 .. 1,021,982 
Old iron om os 06 oc Se’ os Bee oo 93,228 .. 139,542 
Steel, unwrought.. .. «- £6,685 .. 77,723 .. 549,379 .. 430,846 


These exports, it will be seen, fall somewhat short of the corre- 
sponding month of last year, and the comparative returns for the 
six months corresponding of last year bear out the complaints of 
general slackness in this most important class of exports. In June, 
1867, the total under this head was £1,428,506, as against £1,395, 543 
in June this year, while the total for the first six months of last 
year was £7,191,050, as against £6,988,656 of this year. This fall- 
ing off is general in all descriptions of metals. In pig and puddled 
iron Prussia has proved a good customer this year. As regards 
railroad iron the increase in that article is solely due to the United 
States, which has taken 36,000 tons, as against 10,000 tons in the 
month of June, 1867. The country which exhibits the greatest 
decline is India, which falls from 19,000 tons to 6600. In general 








112 


wrought descriptions Russia more than 
but the United States supply falls off. ode. 

During the past week the hardware trades of Birmingham and 
South Staffordshire have somewhat improved, more especially in 
the latter part of the district. The slight increase in business is 
both on tS and home account. The makers of shelf and 
builders’ ironmongery received a few orders from Australia by a 
recently-arrived mail, and in reference to the East Indies there is 
rather more than a shade of improvement. More orders have been 
received from Canada. With the United States the trade is sus- 
tained, and some few inquiries are in hand for Mexico. Mediter- 





maintains a good demand, 





ranean, Italian, and other neighbouring markets are slack. 
Encouraging reports have been received from the north, and the 
London a is reported as improved. 


In Birmingham the change upon the condition of trade as last 
reported has not been very marked. Upon the whole, manufac- 
turers have little to complain of, as a large number of them have a 
sufficient number of orders on their books to keep their works in 
full operation. In some branches inactivity is felt, and some 
manufacturers complain of their inability to obtain orders; but 
these cases are in a decided minority, and, speaking generally, 
trade must be described as improved when compared with its con- 
dition some few months back. As to particular branches, a fair 
amount is being done in the metal trades, but the orders for edge- 
tools are not numerous, and the same remark will apply to builders’ 
ironmongery. Tinplate workers are doing an average amount, and 
orders for metallic bedsteads are tolerably numerous. The fancy 

remain much as last described. 

In Wolverhampton galvanised iron is in greater request, and so 
also are tinned goods, the latter chiefly for exportation. The 
makers of tinned and japanned ware have moderate employment. 
Cut nails and washers are more active than was the case some 
weeks ago, and the ironfounders are experiencing an improvement 
for hollow ware and machine castings. In the lock, latch, and 
fire-proof safe factories more regular work is afforded the artizans, 
although these trades have not been very short of orders for some 
wee! We learn that Mr. Richard Lees, of Wolverhampton, has 
withdrawn from the firms of Perry, Son, and Co., and W. Lees 
and Sons. 

The j s and ti 
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trays and waiters of the cheaper qualities. 
buckets, and baths are improved in request. 

At Wednesbury the houses engaged in the railway rolling stock 
and permanent way line keep fairly occupied, chiefly upon home 
orders. 


workers of Bilston are busier for 
Wrought iron pipes, 





Tat, 
3 3 


At Willenhall an improvement is noticeable in the principal 

branches of the lock trade. Brass and iron padlocks are being sent 

to South America and the colonies, and those made upon Bramah’s 
¢ are in greater request for the East Indies. 

At Dudley and in the surrounding district some good orders 
have been received from the Admiralty for nails, chains, and 
anchors. It is stated that one house in this trade has just been 
swindled by a “long firm” to the extent of several hundred 

unds. Manufacturers should therefore exercise extreme caution 
just now in executing orders for comparative strangers. The 
dispute in the nail trade continues, but hopes are entertained in 
some quarters of an early settlement of the question. 

The Admiralty orders mentioned above may to some extent be 
traceable to the success of a Dudley manufacturer in the chain 
trade (Mr. T. P. Jones) at Liverpool. From Mr. Jones’ works the 
mooring cables for the Mersey landing stages have been supplied, 
and they bear not only the Admiralty tests but some links as much 
as 75 per cent. above that proof. 

The vigour with which the Factories’ Act is being worked in this 
district is giving rise to a continuance of the complaints noticed 
last week. Before the Act came into operation (it is being re- 
marked) in all factories or forges where strong fire hvats are, the 
workers could in extremely hot weather, like the present, work in 
the cool of the morning or evening, and remain quiescent during 
the heat of the day. Not so at present, by the inexorable Factory 
Act they must abide and work from six to six should prostration 
or death ensue. 

On Tuesday thecomplaints against Mr. James Rawley, a japanner 
of Bilston, for having young persons in his employ whose names 
he had not entered upon the Factory Register, was settled by the 
stipendiary suggesting that the inspector should consent to the 
expenses only being paid, and Mr, Rawley agreeing to carry out the 
Act in future, 


WALES AND THE ADJOINING COUNTIES 
( From our own Correspondent. ) 

THE Iron TRADE: Reduction in the Make owing to a Scarcity of 
Water at Several of the Establishments: The Better Feeling 
Referred to nm Previous Reports fully Sustained: Harvest Pros- 
pects in this District : Increase of Inquiries from the Eastern 
Markets: Makers Deterred from Entering into Engagements 
by the Low Prices Offered : Large Shipments at the Local Ports 
Chiefly for the United States: Probability of a Good Autumn 
Trade with the United States: Shipment of Rails for the Russian 
Ports: Hopes of a Large Trade with the Muscovite Empire this 
Season Abandoned : Home Buyers Purchasing Cautiously—T HE 
TINPLATE TRADE—StTEAM CoaL TRADE— MEETING oF SouTH 
WaALEs INSTITUTE OF ENGINEERS—SERIOUS EXPLOSION AT PLY- 
MOUTH WoORKS—OPENING OF THE BRECON AND MERTHYR 
Raitway Extension TO MERTHYR. 

‘THERE has been a reduction in the make of iron at several of the 

leading establishments in the district owing to the scarcity of water, 

and the showers of rain that have fallen during the week have not 
inany way tended to increase the supply. It is satisfactory to 
find that the better feeling which lately sprung up in the iron 
trade, and to which reference has been made in previous reports, is 
fully sustained, and the probability of the harvest being above the 
average not only in this country but in foreign wheat growing dis- 
tricts generally, will no doubt tend to strengthen that feeling. It 
is well known that when there is a plentiful harvest it has a bene- 
ficial effect on commercial transactions generally. And the iron 
trade with other branches of commerce experience a degree of 
activity and prosperity unknown in times of a bad harvest through- 
out the country. Inquiries for the eastern markets are more nume- 
rous than they have been of late, but owing to the low quotations 
offered makers have declined to enter into any fresh engagements, 
as indications are not wanting of an improvement setting on before 
long, and although prices have not actually increased, greater firm- 
ness is being evinced than has been the case for several weeks past. 
Large shipments of rails continue to be made at the local ports, 
chiefly for the United States, from which advices are considered 
favourable as to future requirements, and makers now entertain 
strong hopes of doing a favourable amount of business with that 
side of the Atlantic during the autumn months. A few ship- 
ments of rails are being made for the Russian ports, but 
ironmasters have now abandoned the hope entertained at 
the commencement of the season of an amount of business 
being transacted with the Muscovite empire equal if not 
in excess of that transacted during the season of 1867, which was 
unusually large. Orders from the Continent have not increased to 
any material extent, but advices give hope of a large addition to 
the demand by the extension of railways in various parts of the 

Continent. In addition to the shipments now being made, 

vessels are wanted to convey iron to Taganrog, Woolfville, Phila- 

delphia,gNew York, New Orleans, London, Hamburgh, Cron- 
stadt, and Baltimore, Rotterdam, Rhode Island, Constantinople, 

Naples, Aarhus, and Aalborg, and two or three freights will shortly 

be in the market for the Russian ports. Home buyers have not as 

yet given out contracts for any considerable quantities, although 
they are evincing greater freedom in entering into transactions 
than they have done for many months past. Stocks in the hands 
of the railway companies are known to be exceedingly small, yet 








they continue to purchase with a great deal of caution, but there 
is a fair prospect of a gradual improvement being experienced. 
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Bars command an average sale, and there is a slight improvement 
in the demand for pigs of the best brands. 

Tinplate makers are better placed for orders for coke qualities, 
and quotations have a tendency to harden. 

Some improvement has taken place in the steam coal trade 
during the past week, a favourable wind having set in for the 
arrival of vessels at the local ports, and merchants and shippers do 
not experience such difficulty of obtaining vessels of suitable 
tonnage as they have done for some few weeks past. From the 
mail packet stations inquiries are more numerous than they have 
been since the termination of the Abyssinian expedition, and as 
the companies’ stocks have become somewhat reduced, hopes are 
entertained of trade with that quarter shortly resuming its accus- 
tomed activity and vigour. French houses are once more pur- 
chasing large quantities, and to the Continent and Mediterranean 
ports about an average quantity is being sent. Owing to ascarcity 
of water several of the collieries, more especially those worked 
on the balance plan, are at a standstill, and unless a fall of rain 
takes — in the course of a week or ten days, the result will be 
something serious to the working classes. The resources of the 
district, however, are such that of late the “‘ output” has been 
more than sufficient to meet the demand, consequently stocks 
have somewhat increased, but the reaction which has now set in 
will no doubt speedily reduce the same. ‘There is a better inquiry 
for house qualities, but the quantity shipped coastwise is barely 
up to the average. 

The general ting of s of the South Wales Institute 
of Engineers was held at Newport on Thursday, when several 
important papers were read and discussed, a report of which will 
appear in THE ENGINEER of next week. 

On Monday evening a serious explosion of gas took place in the 
Original Mine Pit, Plymouth Works, Merthyr, just as the men 
were leaving their work. One of the hauliers left a team of trams 
in such a position as to keep one of the air-doors open, which 
impeded the regular current of air, anda slight quantity of gas 
accumulated near the bottom of the shaft. A er came out 
with a naked light, and set this on fire, but he had the presence of 
mind to fall on the ground, and escaped with a slight injury. A 
haulier was badly burnt, and a boy slightly burnt about the face 
and hands. One horse was killed, and three others severely burnt. 
Very little injury was done to the works, not even an air-door was 
displaced, and by the following morning the men were enabled to 
pursue their usual avocations. 

Mr. David Jones, a local railway engineer of some repute, owing 
to his long connection with Mr. Crawshay Bailey, M.P., is, it 
» going out to superintend the construction of the New 
Road, an important branch of the Atlantic and Great 

We generally to promote the coal traffic on the 
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appears. 
Lisbon 
Western Railway, an 
latter system. 

The remaining portion of the Brecon and Merthyr Railway has 
been opened for passenger tratlic. The line forms the nearest 
route from some of the principal collieries in South Wales into 
Breconshire, and is likely to have a large through traffic. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LivenPoo.L: Lime-street Station of the London and North-Western 
Railway: West India and Pacific Steamship Company: Mersey 
Docks and Harbour Board—State oF TRADE: Leeds: South 
Yorkshire— VALUE OF LAND AT SALFORD—INSTITUTION OF 
MECHANICAL ENGINEERS — MANCHESTER, SHEFFIELD, 
LINCOLNSHIRE RAILWAY—PIER AT MORECAMBE—MANCHESTER 
ASSOCIATION FOR THE PREVENTION OF STEAM BoILer EX- 
PLOSIONS—NORTH-EASTERN District—The Tyne: Progress at 
Shields: Cleveland Iron Trade, &c.—OPENING OF THE MAN- 
CHESTER, SHEFFIELD, AND LINCOLNSHIRE RalLWay TO 
ROTHERHAM — THE RIVERS POLLUTION COMMISSIONERS AT 
PRESTON—SEWAGE OF GLASGOW. 

A FINE hotel, which is now in course of construction for the 

London and North-Western Railway Company, in connection with 

the Lime-street station at Liverpool, will, when completed, be one 

of the largest establishments of the kind in the country.» A new 








Lime-street station by Messrs. G. Thomson and Co. The roof is 
214ft. wide, and 75it. from the level of the rails to the apex. It 
will be supported by eleven principals 35ft. apart. A foot-bridge 
from Hotham-street to Gloucester-street will be carried across the 
station at an elevation of 40ft. below the extreme height of the 
new roof; this bridge will be of lattice ironwork, and it will be 
8ft. in width and 10ft. in height on each side, and - at the top. 
Its length will be 220ft., and it will be nearly level. The report 
of the West India and Pacific Steamship Company (Limited), pre- 
sented to the half-yearly general meeting on Monday, recommended 
a dividend at the rate of 6 per cent. per annum, payable August 
12th. The company’s fleet was stated to have been kept well 
employed; the steamers American, Californian, and West Indian, 
which were engaged in the Abyssinian transport service, are paid 
off at Bombay, and the American has been again chartered to trade 
in the East for a term on satisfactory conditions. At the last 
meeting of the Mersey Docks and Harbour Board it was stated 
that the machinery of the new corn warehouses at the Waterloo 
Dock was so far advanced as to be nearly ready for use. 

The Leeds Chamber of Commerce, reporting upon the iron, 
machine, engine, and tool trades of that town and district, 
observes :—‘** The ironmakers have experienced little improvement 
in the demand for iron, and the trade, on the whole, is much the 
same aslast month. Some of the machine makers are busier, and 
on the whole the trade may be said to be busier, but still far from 
good. There is no change in the engine tool trade. The same 
may be said of the locomotive and railway nianufactures, The 
cut nail trade is not so brisk.” 

There has been little alteration in the iron and coal trades of the 
South Yorkshire district. A fair demand prevails for rails and 
plates, and a moderately good business is being done in Bessemer 
rails, tires, axles, &c. In coal there is little improvement to be 
noticed, although a fair business has been done in steam coal 
with Grimsby. 

An inquiry was held at the Salford Town Hall last week before 
Mr. Aston, sheriff's assessor, to assess the value of 33,9344 yards of 
land in Liverpool-street, required by the corporation for the exten- 
sion of the gas station, Regent-road. The claim made was for a 
shilling per yard and twenty years’ purchase, being £33,934 10s. ; 
but after a witness had been called, whose estimate of the value was 
£27,000, terms were come to for £18,000. 

In the first half of this year the ,Manchester, Sheffield, and 
Lincolnshire Railway Company only sent 319,000 tons of coal 
from South Yorkshire to London, as compared with 377,000 tons 
in the corresponding period of 1867. The loss of iron traflic on the 
past half-year also amounted to 18,126 tons, as 
compared with the corresponding six ths of 1867. 

A new pier is about to be constructed at Morecambe. The 
length will be 950ft., and the general width 20ft.; at the entrance 
the width will be 40ft. At the pier-head—which will be 130ft. 
long and 40ft. in width—there will be refreshment and retiring 
rooms, and facilities to enable visitors to get on board boats or 
_ The cost of the pier is estimated at from £9000 to 

At the last meeting of the Manchester Association for the Pre- 
vention of Steam Boiler Explosions, the chief engineer (Mr. L. E. 
Fletcher) presented his report, which was mainly occupied with 
recent experiments at Wigan for securing economy of fuel and 
the prevention of smoke. The report continued :—‘“‘ Five explo- 
sions have occurred during the past month, by which one person 
has been killed and fourteen others injured. Not one of the 
boilers in question was under the inspection of this Association. 


system during the 








The fragments of four of the exploded boilers have been specially 
exanrined by officers of the Association, and I am provided with 


minute particulars. There was nothing at all mysterious in the 
cause of these explosions, but they all arose from simpie causes 80 
frequently reported in other cases, one of them being due to 
collapse of the furnace tubes through overheating of the plates 
consequent on shortness of water, and two others to extended 
corrosion, one of the boilers being seated on a mid-feather wall,” 

The iron trade of the Tyne has improved a little. It is stated 
that Messrs. Palmer and Co. (Limited) are now working up 2800. 
tons of ironstone per week in their blast furnaces at Jarrow, At 
North Shields the Gas Company is extending its mains to Culler. 
coats and Whitley, while the Waterworks Company is pushing on 
extensive operations. The River Tyne Commissioners are dredg. 
ing away a part of the Low Light Sands. The works of the pro. 
posed Redheugh Bridge over the Tyne are progressing; Mr. Walter 
— 2 contractor for the masonry, has nearly completed the 
foundations for the pier on the Gateshead side; a nt 
has also been made on the north side. The Tyne Steam Shipping 
Company has declared an interim dividend of 5 per cent. per 
annum for the half-year ending June 30. The Reverside, one of 
the largest sailing ships ever loaded in the Tees, is taking on board 
&@ very e cargo of rails for Russia. 

The number of furnaces in blast in the Cleveland district ig 
eighty-nine, while there are fifty-one out of blast. The foundries 
are doing more in general castings. There is also a firmer tone in 
the local iron trade. The inland trade is certainly more active; 
the deliveries coastwise are large, and makers’ stocks are not in. 
creasing to any extent. There are large deliveries of rails, which 
are expected to continue until the close of the navigation for 
Russia. The plate mills are stated to be scarcely so busy. 

Passenger traflic was commenced on Saturday over the new ling 
carried out by the Manchester, Sheffield, and Lincolnshire Railway, 
from Sheffield to Rotherham. 

On Saturday two of the Rivers Pollution Commissioners, Colonel 
Sir W. Denison and Dr. E. Frankland, had an interview with the 
mayor and corporation of Preston with reference to the river 
Ribble. The commissioners left a number of questions for the 
saga of their being answered, and they intimated that ona 
uture occasion they would re-visit the town and take evidence. 

Messrs. Bazalgette and Bateman, who were appointed some time 
since to inquire into the best means of cleansing the Clyde and 
removing the sewage, have delivered their report to the Glasgow 
town council. It is understood that Messrs. Bazalgette and Bate- 
man recommend the conveyance of the sewage from Glasgow ta 
the sandy regions on the Ayrshire coast. Some of the sewage is 
proposed to be utilised in the reclamation of waste land, and tho 
remainder will be discharged into the sea. 


PRICES CURRENT OF METALS AND OILS, 
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roof of very large dimensions is now being constructed over the | QUICKSILVER, per bot. ....++.. 

































| 1868. 1807. 
Coprer—British—cake andtile,| £ 8. do £86. 4d|2 86d. £ 8. d, 
per ton | 73 0 0..75 0 0/75 0 0.76 O00 
Best selected 760 0..77 0 0) 77 0 «79 80 
Sheet ....++ «- 78 0 0.. 80 0 0|'79 0 0... 81 90 
Bottoms....---eee- 82 0 0.. 83 0 0} 85 0 6. 00 0 
Australian, per ton . | 7710 0.. 80 0 0) 80 0 0.. 85 © 0 
Spanish Cake ... }72 0 0. 00070 0 0.00086 
Chili Bars.......... ..| 63 0 0.. 6810 0/6810 0. 0 0 0 
Do refined ingot ......... 72 0 0.. 7210 9 78 0 0.. 0 0 06 
YELLOW METAL, per lb. ...... 00 6 0 07} 0 O07 0 0 7 
IRON, pig in Scotland, ton...... 212 8 cash. 213 lecash. 
Bar, Welsh, in London ...... 6 5 0.. 610 615 0.. 70 6 
Wales........ 612 6.. 615 0} 600... 65 0 
Staffordshire..| 7 5 0.. 0 0 0} 710 0.. 0 00 
Rail, in Wales ...... «+ «eee 510 0.. 600 600.. 6 50 
Sheets, singles in London.. .. 950... 000 9 50... 910 0 
Hoops, first quality ........ 850.. 00 0; 8 5 0.. 810 @ 
Nagilrods.. 2. cee cecesecscees 710 0.. 000) 710 0. 0 O08 
Swedish... ...-cecesers sesese 917 6.. 10 5 0} 10 5 0O.. 1010 @ 
LEAD, Pig, Foreign, perton....| 18 5 0..18 7 6 19 5 0. 09 0 06 
English, W.B. ... --|/ 21 5 0.. 0 0 0} 2110 0.. 0 00 
Other brands 19 0 0.. 0 0 0 1910 0.. 1915 0 
Sheet, milled. 20 0 0.. 0 0 0 2015 0.. 0 0 0 
Shot, patent... 2210 0.. 2215 0/2910 0. 090 0 
Red or minium. 2015 0.. 0 0 0) #.060ClOe CO 
White, dry..... 27 0 0.. 28 0 0 29 0 0.. 2910 0 
ground in oil. 26 0 0.. 29 0 0 28 0 0.. 30 0 @ 
Litharge, W.B. ..ccscccceee| 24 0 @.. 0 0 0) 25 0 0.. 09 9 0 
617 0.. 0 0 0} 617 0... 0900 
SPELTER, Silesian, per ton ....| 20 0 0.. 20 5 0 2010 0.. 2017 6 
English V & S.cccccccsseese| 1915 0.. 0 0 0] 0 0 O.. 0 0 & 
ZINC, ditto sheet .....seeee00..| 2510 0.. 26 0 0/26 0 0.. 0 0 @ 
STEEL, Swedish faggot ........, 9 00.. 00, 000. 000 
EOS ccccccccccccoccccccccce | 1695 0.. 168 0G 89 6 6. 9 8 8 
TIN, Banca, per cwt.......+ ecw} 415 0.. 0 0 Of 412 0... 0 0 0 
Straits, fine—cash .....0++0 412 9%. 000 4 610%. 000 
For arrival ...... Cerccees 41210... 413 0) 48 0. 4 8 & 
English blocks .......eeesee 415 0... 416 0} 410 0.. 411 6 
Bars .cccsccccccccs 416 0.. 417 O} 411 0. 412 0 
Refined, in blocks .. 417 0.. 418 6} 414 0.. 000 
TINPLATES, per bx of 225 
IC coke . 120. 13 0 13 6. 160 
IX ditto. 180.19 0} 1 9 6. 112 C 
IC charco: 176.1890 19 0. I3 0 
IX ditto .. 113 6.6. 114 OF} tt 0... 117 0 
COALS, best, per ton 017 6... 019 OF} O21 3.. 02) 6 
Othe? SOTtS cesscccssecs cove 04 6.. 017 3} 019 6... 020 9 
OILS, per tun, Seal, pale ....../ 36 0 0.. 9 0 0) 39 00. 00 0 
BE sevensevesseceesesot 6 8. 8 0 ER 6 A. OC OC 
Sperm, Wccescosscccccecs | OO 6 Oc 9 8 OO 8 C.. 6 0 
Whale, South Sea, pale ......| 35 0 0.. 36 0 0:39 0 0.. 0 0 0 
Yellow ccoccccccccccccces | 36 0 0. 0 0 O38 0 0.. 0 0 O 
Brown ...csssececessceee | 38.0 0.. 0 0 035 0 0...36 0 0 
B.L. Fidh .ccecccccccccoce | SI 0 Oe 0 8 OH 6 6.. 8 0 O 
Olive, Gallipoli ............| 68 0 0.. 0 0 0) 64 0 0.. 0 0 0 
Spanish ....-cscsecesoes oe | 63 0 0.. 65 O 0} 62 0 0.. 6210 0 
Palm ceoccccscccccceces ecoee| 40 0 :0.. 00040 00.. 09 0 
Linseed .ccccccccccccccces e-| 3010 0.. 0 0 0:39 0 0.4. 0 0 O 
Rapeseed, English oon ts 0 6.. €OC EH 8 O.. @ 6 8 
eee 3110 0.. 0 0 0 39 0 0.. 0 0 0 
3510 0.. 0 0 0) 42 0 0.. 43 0 0 
32 0 0., 32 10 0) 39:10 0.. 40 0 0 
65 0 0.. 67 0 0) 58 O O.. 5Y 0 0 
37 0 0.. 0 0 0 36 0 0., 33 0 O 
PRICES CURRENT OF TIMBER. 

1863. | 1867. || 1868. 1867, 
er lond— £s2 8/2 & £ 4, | Perload— 24n,46464 
Teak «..ceeeceeeeedl 19 12310] 9 01010 | Yel. pine, per reduced C. 

Quebec, red pine .. 3 5 415] 3 0 410 || Canada, Ist quality 17 01810 17 019 19 
yellow pine.. 213 4 5) 215 40 Qnd do... 11101210 12 O18 9 
St. John’s N.B,yel.. 0 0 0 0] 0 0 O 0 || Archangel,yellow.11 0123 v Il 101210 
Quebec,oak,white.. 5 5 510| 5 5 6 0 || St. Petersburgyel. 10 012 ¢ 101011 0 
birch...... 4 5 5 0|] 310 410|| Finland ........ 70806) 836990 
elm ...... 315 5 5| 310 5 0 || Memel ......... 00 9006 0008 
Memel.........++5 0 0 0 0| 0 0 O 0 || Gothenburg, yel.. 8 0 910; 8101010 
Dantaic, oak «40 6 0] 310 6 0} white 8 0 9 0 8090 
. -2 0 310] 2 0 3 0||Gefie, yellow...... 9 01010) 9 O1l @ 
Memel, fir . . 3 C@ 6 5] 3 0 810||Soderhamn ...... 9 01010) 9 010 0 
eseveseescesee 9 O 3 3B] 8 O 3 5 || Christiania,perC. 
Bwedish .....+.0. 3 5 — 115 7 2° age adi 9%$14 020 0) 16 022 0 
Masts, rd.pine 5 0 10; 60 7) in, yel eee 
peed 1 060;506 0| Deck plank, Dnt 015 1 3} 015 1 4 
rd. pineO 0 0 0] 0 0 O 0O|| per 40ft. 3in.. 
Lath Dantafm. 610 710] 410 5 0 || Staves, per standard M, ji 
St, Peter’s 8 10 910] 610 7 10 || Quebec pip>.....- 65 0 0 0] 8 9 90 
Boe gee So 198. «ge _. EES | puncheon 94 02) 0) 20 0 21 0 
uebec, wht.spruce crown ly Eo ) 
SeJons whtapeuce 13 20 25 10 113 10 15 10 | mown } 140.0155 01150 0 180 0 











Tue ScrentIFIO WonDER.—Have you seen it? It magnifies 
32,000 times, Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham.—[ADVT. ] 


YESTERAY morning, shortly after three o’clock, a fire broke out 
in the London, Brighton, and South Coast Railway station at 
London Bridge. The company’s engine was at once got realy for 
work, but there were not sufficient persons on the spot to man it, 
and nothing could be done until the arrival of the London Salv age 
Corps from Southwark-bridge-road and Watling-street, Ot her 
engines subsequently arrived, and the fire was' subdued. 
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ON THE FORM OF PROFILE TO BE ADOPTED 
IN LARGE MASONRY DAMS OF RESERVOIRS. 


As Derermixep By M. Detocre, ENGINEER OF THE 
‘ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE. 
No. V. 
12.—Maximum Width of Doe to be Adopted in Narrow 
‘alleys. 

In the above case of very = ol gorges, the retaining 
walls are, as it were, encastré between the rocks which form 
the sides, and we may reduce the thickness which we 
should have to give them, had they to withstand the 

ressure of the water by their own weight merely. 

. It is clear that it will never be necessary to give the 
walls of a reservoir a greater thickness than the width of 
the valley at the height in question, so long as the thrust 
is not so great as to give rise to pressures exceeding the 
crushing limit. 








"2 


Let VV'VV' (Fig. 20) be the section of the sides of a 


valley through a horizontal plane. Let A BC D be the 
horizontal section of the wall, having a thickness D B equal 
to the width A B of the valley at the height under con- 
sideration. Suppose we draw the diagonals A D, C B of 
the square ABCD. A dam which should consist in plan 
of the triangles AO B,C OD would suffice to resist the 
ressure of the water; in fact the thrust at each point 

ing directed perpendicularly to the surface pressed, it 
appears that all the forces such as F’FF” pressing on the 
face AB would meet the rock between the point D 
and the point B, and their action thus destroyed. 
same applies to the forces acting against AO. 

In practice we must fill the triangle AOB with 
masonry to support the upper part of the dam, which, 
with a greater width of valley, shall have been constructed 
to resist the water by its wei 
the square A BC D will plain] give as good resistance as 
that formed by the two triangles AOC, BOD. The part 
AOB will act asa wedge by transmitting the pressures 
exerted on the face A B perpendicularly to the diagonals 
AO and OB. 
sure on the face AB are decomposed into two forces P’ 


and P”, normal to the diagonals AO and O B, which pro- | 
duce on these faces the same action as that exercised by | 


the direct pressure of the water in the case where the 
triangle A O B is supposed removed. 

We see by the preceding that a wall of the same thick- 
ness as the width of the valley to be dammed will transmit 
the horizontal forces arising from the pressure of the water 
directly to the sides, and will run no chance of being over- 


turned. But that the stability of the structure be assured | 
as a the strength of the materials, it is necessary ; 


that the thrust of the water shall not at any point give 
rise to pressures greater than the limit R’. 

It is easy to determine the height the dam may have 
without exceeding this limit. The pressure exerted per 
superficial unit on the face AB is represented by H 8. 
This pressure gives rise to two forces perpendicular to the 
diagonals C B, A D at the surface of the rock, which is cut 
into steps parallel to these diagonals, and of which the 
value 18 

H 

Vv 
For stability to obtain we must have this pressure at least 
equal to R’ =A 9, and consequently have 


9 


~ 


Hd mA Ps 
v2 
whence, 
H= ; Vv 2 ; 
and, admitting, as we have done, that we have 
= 30, 6= 3, 
we obtain 
H= 84°852. 


Hence, we conclude that if the height of a dam does not 

exceed 84'852 metres it is not necessary to give it a greater 

thickness than the width of the valley to resist the water. 

As dams never attain this height we may conclude from 

the preceding that generally a dam will be always safe if 

= a thickness at every point equal to the width of the 
ey. 


13.—Determination of the Profile to be Adopted for a 
Valley of which the Cross Section is given. 

If we wish, then, to apply to a valley of determinate 
width a profile calculated according to the considera- 
tions given in Chapter I., we may reduce the thick- 
ness as soon as it is equal to the width of the valley. 
The height, from which the thickness should no longer 

calculated according to the methods of Chapter L., 
can be determined by the simplest geometrical con- 
struction. It will be enough to erect on the right line, 
0’ 0, Fig. 21, the perpendiculars OB’, A’B’, AB, C’ D, 
CD, the widths of the dam considered at different heights, 
and also the widths OS, M’M, N’N, P'P, Q'Q, &e., of 


The | 


ght; but the dam formed by | 
| The solution will be found, as in Chapter I., by express- 


The resultant P of the actions of the pres- | 


the valley, to join the extremities of the first set of per- 
pendiculars B” B’ B D’ D, and also to draw a line through 
the extremities S M N P, &c., of the second set. The dis- 
tance TT” from the point T, where these two lines inter- 
sect, to the top of the dam, will indicate the height sought. 
By preserving from the heicht T T’ downwards the thick- 
ness T'T” equal to the width of the valley at this point, 
we may be sure that the wall will be capable of resisting 
the pressure of the water. It will even have an excess of 
thickness at the lower part, for the width of the valley 
decreases downwards, and it is enough if the thickness be 
equal to it, But it is not enough that the pressure of the 


' FIC, 2. 








water which tends to overturn the wall shall be destroyed 
by the resistance of the rock; it is also necessary that the 
vertical forces which continue to be transmitted to the 
foundations shall at no point produce pressures greater 
than the limit R’. The consideration will lead to a batter 
being given to the wall from the point T, but it will be 
less than in the case where the wall resists by its weight, 
because the force F, being destroyed by the lateral resist- 
| ance of the abutments, will have no tendency to cause E, 

the point of application of the vertical force on the 
| base, to approach the outer angle A’, as is the case in the 
| profiles studied in Chapter L, Fig. 17, for example. The 





dimensions to be given to the lower part of the profile 
| will be found by the following considerations :—Let M N 
| (Fig. 23) be the horizontal plan at the height under con- 
| sideration; let M N = b, M H= VX’; lets’ be the weight 
| of CD MN the upper part of the dam, and #’ § the weight 
of the water resting on the sloped inner surface M B; let 
a be the distance of the centre of gravity of the past 
| CDMN from the point M, and 8 the distance to the 
point N from the vertical resultant of the weight of the 
masonry and of the water on the face M B. We take, 
for the unknown quantities B’ H = y, L A’ 


=— Z 


ing the pressure at points A’ and B’ per superficial unit, 
according as the reservoir is full or empty, as equal to the 
limit R’. The expressions for the problem are as before, 
(9) and (10) :— 

3u\P _ 


9 3— 2 —_= i 
2( ty (9) 
2P_ , 
| 3 oF =A . « (10) 


| 
| In which P, 7, and w must be replaced by their values in 
| terms of the data of this question. 

If we first consider the reservoir as full we have 


Posy spe bvyy 2, My (24+), 


or putting, for shortness, 
s+e89t+bh=° 
and 
2h+h=H 


P= . loe¢War y(t +H 6) | 


and 
eA’ K=2r+LkE 
The value of L K is found by expressing that moment 
of the total weight P referred to the point N, is equal to 
the sum of the vertical forces of which it iscomposed. We 
thus obtain by putting 
6? i 


($+ 96)B+ —- =e 
__ (2h'+3h'S) y?+-6(h'+ H6)xy+-4h'x?+66(h'’ +H'9)y+126'2+12 pu" 
. 62 +h ae+y) K+HS) 
This value of was well as those of P and of 7 =/+a+y 
being introduced into (9) and (10) give the following equa- 
tions:— 


” 





2a) y°+4a | cy+2a | 22+46a | y+46a | e+2ae 
—H's| +2H’ +2bH'@ | —4bh’ |-+12 4" = 0 (48) 
—2h | —2h’ +2bh’' | +4¢’ —8¢'b = 
—fe’ 

















QhA| y?-+Gh'a |ry-+4h'a'x?+Gbh'aly+12a'ex+120"a 
+3H'9a | +6H’ba |—2h? |[4+6bH'29—8h'e’ |—8e’ 
—4H’i'é | —4H'h'6 \—-8e'h’ =0 (49) 
—-2H6? | 4h | |-SHlte’ 

—2h'? | 
The first or the second of these two equations will be 
bixrt+y. It 


remains to show that the pressure per superficial unit at the 
int B’, when the reservoir is empty is equal to the limit 
. The equations which express this condition inno way 

differ from those established in chapter I, as follows :— 


used according as w is greater or less than 
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If we combine one of these equations with (48) or (49) 
we get the unknown quantities x and y. In choosing the 





equations care will be taken to follow the indications given 
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in Chapter I. Having determined the lower part of the 
profile M N BY A’ by the preceding conditions we may be 
certain that the pressures per superficial unit at the points 
A’ and B’ will be equal to the limit R’ whether the reservoir 
be full or empty, and at the same time that the pressures 
at the corresponding poiuts a’ and U of the same horizontal 
section will be within this limit. ’ 

The masonry may be diminished, as we have seen in the 
determination of the profiles of Chapter I., by dividing the 
surface M N B’ A’ into a number of zones, such as M N, 
m' n', m” n'', &e., calculating the lengths, m’ h’, m" h”,U' x’, 


ter, 
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i'n", &c., (Fig. 23 *), by the condition that the pressures 
at the poiuts m’ n’, m” x” are equal to the limit adopted. 
The preceding formulz will serve for the solution of this 
question; it will do to suppose that H’ instead of M H be 
equal to the height M /’ of the sections. In case the upper 
part of the protile may have been calculated for the em- 
ployment of steps with horizontal and vertical faces, it 
would be convenient to employ the same system in the 
lower part of the profile (Fig 25“). The calculations are 
made in quite the same way asthose we have just canes os 
always denoting by w and y the offset of the water and of 
the inner steps respectively. Equations (48), (49), (30), and 
(31) are replaced by the following :— 
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ELEMENTARY PAPERS ON CONSTRUCTION, 
No. VI. 
In our last article we considered the action of a single weight in 
all the various effects it was capable of producing upon a beam. 
We determined the reactions of the supports, the moment of 
strain at any point along the beam at the place where the weight 
was supported, and the point at which the weight should be 
placed to produce the greatest possible moment of strain. The 
two most important results to be remembered are that the 


-greatest strain is produced upon a beam by a weight when it is 


situated at the centre, and when a weight is placed at any point, 
the strain it produces is greater at that point than any other. 
This can bereadily 
shown. In Fig. 1 
let the weight W 


oc aw 








divide the beam ——>>-— 
into the segments 77//}¢--<---~ 
aand 6, Nowwe/ UU, 

know that the ~~ 


strain at any point C, will be equal to the reaction of the abut- 
ment A multiplied by the distance between it and the point C. 
As this distance increases so will the strain, but it attains its 
greatest value when it equals the distance the weight is from A, 
that is, when it equals the segmenta. Consequently the greatest 
strain produced by the weight W is at the point where it is 
applied. Having investigated all the cases relating to the strains 
induced by a single weight, let us now consider what will be the 
effect of two. We will then determine the solution of the 
general problem where a beam is loaded with any number of 
weights, which will naturally bring us to the most useful and 
practical question concerning beams, viz., that in which they are 
loaded with weights uniformly distributed. This latter is the 
condition under which all girders and bridges are placed, and is 
that possessing most interest, professionally speaking. At the 
same time it would not have answered the end we have in view, 
to have plunged in medias res all at once, without some pre- 
liminary elucidation of the general principles governing the laws 
of strain, and their inseparable connection with their relative 
position upon 
the girder or 
beam. In Fig. 2 
let the beam be 
Zloaded . with 


’, the 
first dividing it 
into 

and d. 


Fic 2 











a 
be required to determine the total strain exercised by the 
weights at the point C. There are two methods of proceeding 
in this instance. We may either take the separate moment of 
strain produced by each weight at C, and then add them 
together for the total moment, or we may take the resultant of 
the two weights, and proceed upon the supposition that only one 


and 6, and the second into those of ¢ 


weight equal to that resultant was placed upon the beam. It 
will be seen that whatever method may be selected the final 
result will be the same. To commence with the first, the weight 
W;; it produces a strain upon the point C equal to its reaction at 
the support B multiplied by the distance from BtoC. Similarly 
for the weight W’. As an example let W=20 tons, W’=10 tons, 
a=5, b=10, c=5,d=10. The reaction of W at B is 6°6 tons, 
and the moment of strain at C, 6°6 x 3=19°8 tons. The reaction 
of W' at B is also 66 tons, and consequently it gives another 
strain at C=19°8 tons; therefore, the whole moment of strain 
at the point C equals 39°6 tons. It is easy to perceive that since 
the value given to W is exactly half that of W, while its distance 
from B is exactly double that of W, therefore the reaction at B 
and moment of strain at C will be equal. 

The other method consists in first finding the position of the 
resultant of the two weights W and W’ on the beam, and then 
proceeding as before. Thisis a common problem in determining 





centres of gravity, which are all based upon what is known as 











the “resolution of forces.” Manifestly the two weights W and 
W’ may be regarded as two forces acting upon the beam, and it 








is required to find where Fic.3 , 

their resultant should be w___ x Aye w 
: ~ r 

placed in order to equal 

their combined effect. | | 

Suppose its position to 


be represented by that of 

R in Fig. 3, where the R 

length of the line equals the distance between the weights in Fig. 2. 
As the weights are unequal it is clear that the resultant will divide 
the line into two unequal segments. Make these equal to x and y 
respectively. To find the position of R we have the following 
proportion:—x:y::W" W; but as the distance between the 
weights on the whole length of the line is 5ft., the proportion 
becomes—zx : (5— x) :: 10:20, from which we obtain 20 «=10 


: 5 - 
(5— 2), or 2x=5—zx. Solving forx we have x “—= 1°66. That 


is, the position of the resultant or sum of the two weights is 
1°66ft. from the weight W, and its actual position on the beam is 
therefore 6°66ft. from the abutment A, and, consequently, 
&34ft. from B. The position being known it is easy to deter- 
mine the strain at C. The value of the resultant is thirty tons, 
and its reaction at B, multiplied by the distance from B to C, 
will give the moment of strain. The calculation will therefore 
stand aS — 


< 


39°6 tons, the same result found by the 


other method. Our readers will, of course, choose for them- 
selves which method they prefer, but to thoroughly understand 
the subject they should make themselves acquainted with both. 
lt is not often that a beam is loaded in this manner with two 
weights, but one remarkable instance occurred at the raising of 
the Britannia tubes, which is sufticient to prove to young engi- 
neers that they can never know when an unusual problem may 
be presented to them to solve. If they only devote their study 
to the ordinary calculations, and the getting up by rote of the 
hackneyed and frequently inapplicable formule given in pocket- 
books they will find themselves at a loss when a question arises 
which demands a sound and accurate knowledge of the principles 
and rules upon which the strength of beams under every possible 
circumstances and conditions of loading is required. The example 
of a beam being subjected to a pair of weights as just described 
occurred in the crosshead of the presses employed to raise the mag- 
Fic ¢ nificent tubes now span- 

E ning the Straits of Menai. 
As it is very illustrative 





briefly from the well- 
i known author, Mr. Edwin 
i Clark. The case, as put 
in “The Britanniaand Con- 
way Tubular Bridges,” 
is shown in Fig. 4, where 





Q 


1O—}-/ 
© 


A, B represents a beam loaded similarly to the crosshead | 


by two weights W and W’, the moment of the strain 
at the centre being required. Since AC=C E=ED=DB, the 
span of the beam may be made equal to 4, each «f these sub- 
divisions being equal to unity. The weights W and W’ each 
equal 450 tons, and the moment of the strain they exercise at 
any point, such as, in this instance, the centre of the beam, is 


equal to their reaction at the abutment situated beyond the | 


point, multiplied by the distance between that abutment 
and the point. Thus the portion of W transferred to 
the support B, or its reaction, there is evidently one- 
quarter of its amount, which is equal to 1125. This, multi- 
plied by the distance E B, equal to 2, gives the moment of strain 


equal to 225 tons. The same effect is produced by the action of | 


the weight W’, and therefore the total strain at E F is 450 tons. 
It may, perhaps, be well to point out that the answer can be 
obtained equally accurately by taking the reaction at the other 
support for each weight. Thus the reaction of W at A is 337°5 
tons, which, multiplied by the distance A E, equal to 2, would 


give a moment of strain at E equal to 675 tons, but from this | 
must be deducted the weight at W, multiplied by the distance | 


C E, which is 450 x 1, and 675 — 450=225 tons. By taking 
the reaction of W’ at the support B and proceeding in the same 
manner, we shall obtain another strain of 225 tons, making the 
total, as before, 450 tons. Again, as E F is the position of the 


resultant of the two weights W and W’ equal together to 900 tons, | 


it might be expected that in accordance with the example given 

above, the strain upon the centre fuund by those means would 

equal that already determined. The calculation by our rule for 

900 x4 
4 


a central strain would be = 900 tons, or exactly double 


that found by taking the action of each weight singly. There 
are evidently here some points to be attended to. In the first 
place the method of finding the strain at any point C in Fig. 2, 
by using the resultant of the two weights W and W’, will not 
hold when the point is situated between the weights, as in Fig. 4, 
whether that point be at the centre or elsewhere. Unless the 
two weights are both situated upon the same side of the point of 
strain they cannot be accurately represented by a single resul- 
tant, since it is necessary that the reaction of both abutments or 
supports enter into the calculation, which cannot be done with a 
single weight. 

To place this matter clearly before our readers, let it be re- 
quired to find the strain upon the centre of the beam AB in 
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Fig. 5, where four equal weights are placed at equal distances 
apart upon the half CB. Let each weight equal ten tons, and 
let the whole beam be 50ft. in length. In this case we may 
assume the resultant of forty tons to act at the centre of 
gravity E at a distance of 12°5ft. from the abutment B. To find 
the moment of strain at the centre we take the reaction of A and 
multiply it by AC, thus:—10 x 25 250 tons; or working 
from B (30 x 25) — (40 x 12°5) = 250 tons. In order to show 
once more, beside the instancein Fig. 4, where this method is falla- 
cious, let the strain be required at the point F, 16ft. from B, 
from the action of the same four weights. Proceeding similarly 
from the support A, we have the calculation stand (10 x 34) = 
340 tons. Now we will ascertain the correct strain which will 
be composed of the separate action of the weight W, situated 
upon the side of the point F, and that of the three others, W', 
W?, W3, situated upon the other. The action of the weights 
W', W2, W*, may be reduced to a single resultant acting 
at their centre of gravity, since they are placed upon the 
same side of the point F. This position is at H, at a dis- 
tance of 7'°5ft. from the abutment B; consequently the 
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calculation for the moment of the strain produced at F by the 
three weights will be the reaction of thirty tons, at A, multiplied 
by A F, equal to (4°5 x 34) = 153 tons, or from B= (25'5 x 16) 
— (30 x 85) = 153 tons. The moment of strain also due from 
the one weight W, situated 20ft. trom the abutment B, will be 
expressed by (4 x 34) = 96 tons, and the whole moment of 
strain at the point F, due to the action of the four weights, will 
be equal to 249 tons, instead of 340 tons, as found by the 
erroneous method. To prevent the possibility of mistake, it 
would therefore be prudent to adhere to the general method of 
taking the action of each weight singly, and then adding them 
together for the total moment of strain. If anumber of weights 
be upon each side of a point at which the strain is to be deter- 
mined, the position of the resultant of all the weights that lie 
upon separate sides may be ascertained, and the problem treated 
as if there were only two weights upon the beam, one upon each 
side of the point. This is virtually the manner in which the last 
question has been treated.* Instead of finding the resultant of 
all the four weights, W, W', W?, W3, in Fig. 5. their separate 
action might be taken and then the sum would give the total 
moment of strain at the centre It is easy to perceive that the 
calculation would be simply an aggregation of a series, multiplied 
by the common quantity of half the length of the beam, and 
consisting of the sums of the reactions at the support A into the 
length A—C. The strain would be expressed thus :—25 (443 
+2+1)=10 x 25=250 tons as before. 

The subject of the effects of single weights upon a beam may 
be considered to have been fully elucidated, and we may pass on 
to the more important question of the number of weights be- 
coming so increased as to constitute what is termed a uniformly 
distributed load, where a beam is supposed to be loaded with a 
certain weight per foot run. This condition is manifestly only 
an extension of the case where a beam is completely loaded with 
any given number of weights. But it will be seen that there are 
some peculiar features attending the uniform distribution of a load 
which do notbelongtosingleweights. Referring to Fig 4, it will be 
observed that the moment of the strain produced at the centre of 
the beam by two weights together equal to 900 tons, and situated 
at equal distances between the centre and the ends of the beam, 
was exactly half that produced when the whole 900 tons were 
placed at the centre. This deserves especial consideration, for 
upon it is based the relation that exists between a number of 
weights uniformly distributed over a beam and the same number 
of weights placed at the centre. From an inspection of the 
figures it is clear that from their position the two weights of 
450 tons may be each regarded as the resultant of a 
number of weights uniformly distributed over each half 
of the beam, and a cling at their centre of gravity. Consequently, 
to all intents and purposes the beam in Fig. 4 may regarded as 
uniformly loaded with a distributed weight of 900 tons, and pro- 
ducing under these conditions a moment of strain at the centre 
equal to 450 tons. We therefore can deduce from this example 
what will be more fully explained hereafter, and which gives the 
ratio of the moments of strain produced at the centre of a 
beam by a weight distributed uniformly over it, and that weight 
collected at the centre. This proportion may be expressed thus, 








—the moment of strain, or the actual strain at the centre of | 
a beam produced by any number of weights uniformly distri- | 
buted over it, is exactly one-half that which would be produced | 


if the total amount of the separate weights were collected at the 
centre. For example, a load of 100 tons situated at the centre 
of a beam 20ft. in length would, by the rules we have already 
given, produce a moment of strain equal to 
100 x 20 K 
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But if this weight were spread uniformly over the beam, that is, 
at the rate of five tons per foot run, the moment of strain at the 
centre would only be 259 tons. We shall proceed to the proof 
of this in our next article, and also examine into the laws which 
govern the strains upon cantilevers or beams, which are fixed 
at one endonly. Except as corbels these are not very frequently 
employed, but it is necessary for the young engineer to be tho- 
roughly acquainted with the method of calculating theirstrength, 
as many subordinate parts of machinery are in reality canti- 
levers, although not necessarily in a horizontal position. 


FORMULX® FOR CALCULATING THE LOAD THAT 
A GIVEN LOCOMOTIVE CAN DRAW. 


Tue following formule are extracted by our contemporary, 
| Le Moniteur Scientifique, of Paris, from a memoir which obtained 
| the Perdonnet prize at the Paris Society of Civil Engineers last 
year. 

The programme gave the following amongst other problems 
to be solved:—“ To find by experiment a practical formula for 
calculating the load that could be drawn by a locomotive of 
given form and dimensions.” The following was the solution 
offered :— 

Let P represent the gross load in tons which a locomotive can 
draw on a line of which the profile is known and with the 
velocity represented by V; 7 the speed of the load, P per ton; P” 
the weight in tons of locomotive and tender, 7’ the resistance of 
the weight P’ per ton, the locomotive and the tender being con- 
sidered as carriages, S the heating surface of the engine, N the 
available horse-power by unity of the heating surface, P’ the 
adhering power of the engine, that is to say, the weight reposing 
on the points of contact of the driving wheels and the rails, m 
the coefficient of adherence of the locomotive. The resistance 
to be overcome will be represented by 

Pr+Pr 
V being the speed in metres per second, the work to be done is 
(Pr + Pr) V, 


and we should have 
ret Proves xu fe . ss so @D 
and in order to avoid sliding we should have in addition 
Tete eee sw ss 
By means of these two formulz the load that a locomotive can 
draw is easily obtained. They serve also to resolve the inverse 
problem, which is of more common occurrence in practice, 
namely, to determine the principal elements of a locomotive 
which shall be capable of drawing a gross load P at the speed V 
on a line of known profile. In the equation 1 an approximate 
value is first given to P’, and the value of S is afterwards 
deduced from it; the equation 2 gives the value of P". If the 
terms of the two equations can be made to agree the problem 
has been completely resolved. 





* Mathematically to find moments of strain at centre of beam C D and 
at F, let R = the resultant of the four weights acting at & and L. the span of 


the beam; then M= —>—"* For that at F, let R/ = resultant of three 


weights acting at H, and we have 
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SOUTH WALES INSTITUTE OF ENGINEERS, 


THE general meeting was held at the Town Hall, Newport, on 
Thursday, the 6st inst., Mr. R. Bedlington, president, in the chair 
and the following members being also present :—Messrs. M. Bates’ 
W. Bevan, E. Brigden, T, Forster Brown, J. Brogden, T. Curnew. 
T. Ellis, jun., Christopher James, John James, Benjamin Jones, 
David Joseph. C. Kirby, M. Morgan, Jas. Murphy, G. C. Pearce 
E. Richards, D. Thomas, J. H. Edge (Edge and Son), J. James, ke 

The President expressed regret that owing to engagements og 
assize and other business, a number of members were unable to be 
be present. This, however, had not been known in time t§ 
acquaint distant members of an alteration in the day of meeting, 
and so they had been compelled to abide by the first arrangement, 

Mr. Brigden, secretary, read the minutes of the former meeting, 
which were confirmec. 

Mr. W. T. Lewis was nominated vice-president, and Mr. John 
Cox was nominated for re-election. Messrs. C. James, D. Joseph, 
D. Thomas, H. M. Maynard, and W. Richards were nominated for 
re-election as members of the council, and Mr. Truron was nomi. 
nated in the place of Mr. W. T. Lewis, nominated vice-president; 
Mr. Brigden was reappointed secretary. 

Mr. J. Murphy objected on principle to the re-election of officers 
time after time, which excluded gentlemen who were well qualified 
from holding office. 

The President said the matter had been considered by the 
council, whose object was to have the several districts represented 
at the board. It was open to any member to nominate gentlemen 
for office. 

New MEMBERS. 

Mr. David Evans, colliery manager, Cwmbach Colliery, Aber- 
dare; Mr. J. Simpson, colliery manager, Khoes Llantrissent 
Colliery, Caerphilly; Mr. Joseph Kay, mineral agent, Blaenavon; 
Mr. Herbert Rake, marine engineer, Newport; Mr. Evan Daniel, 
C.E., Christina-street, Swansea; Mr. W. H. M. Phillips, mineral 
agent, Edgehill Mines, Mitchel Dean; Mr. David Davis, colliery 
proprietor, Maes-y-ffynon, Aberdare; Mr. William Gray, colliery 
manager, Taibach; Mr. Wm. Bailey, engineer, Frampton Cotterell, 
Graduate: Mr. J. M. Johnson, miuing engineer, Cinderford, 

PRESIDENT’S ADDRESS. 

The President said he had to thank them for the high honour 
they had done him in electing him president of the South Wales 
Institute of Engineers, an honour which he fully appreciated, and 
which he would do his utmost to deserve. They would be glad to 
know the Institute was progressing both as regarded numbers and 
funds. The number of members was at the highest point it had 
ever reached, while their funds had reached a fair amount, and he 
hoped they would soon be in the position of having £1000 in hand, 
when it would be for the members generally to say what they 
would do with that amount. He, for one, would consider it well 
laid out in building some central building which would serve as a 
place of meeting, and also as a museum of geological specimens of 
all kinds; but that was a matter which would come on in due 
course. The Institute was founded in October, 1857, and during 
the ten years he thought a fair amount of work had been done, 
A great number of papers had been read on a variety of subjects, 
and they had been thoroughly discussed. They had had papers on 
the South Wales district generally, and some parts had been 
especially described, as the port of Cardiff and the Aberdare coal- 
field, the port of Newport and its coalfield, the Caerphilly district, 
the Tillery coal seams, and the deep measures of South Wales, 
But it would be desirable to have papers on the Llantrissent, 
Rhondda, and Neath districts, and there might be other matters 
which required treatment, on all which they desired papers, 
Naturally they had paid attention to their own district, but they 
had been anxious for all the information they could get on other 
districts in England. Accordingly they had had papers on mining 
in Lancashire, on the districts of Leicestershire, South Stafford. 
shire, East Worcestershire; the thin seams of Somersetshire had 
been described; they had had a paper ona portion of the Somerset- 
shire coalfield, and one on the copper sandstone of Alderley Edge, 
in Cheshire. They had also had some papers in respect to Scot- 
land and Ireland, so that other districts had received attention as 
well as theirown. But they would find that some of the members 
had given them but little aid in the way of papers, and he put it 
to their conscience whether they had done their duty by the 
Institute in not doing so. They would remember that some little 
time ago there was a panic in the country as to the duration of the 
coalficlds, when it was thought that they were rapidly coming to 
anend. Several papers had then been prepared as to the duration 
of the coal in this country, and an attempt had heen made to get 
the probable duration of the South Wales coal-field. He believed 
there was diversity of opinion on that subject, and he invited 
further papers. Having coal in enormous quantities, as he 
doubted not they had, it was important that it should be worked 
on the best system. They had had papers on the long work 
system, and the single and double-stall system, and if any member 
thought those subjects had not been properly discussed they would 
be glad of further papers. Long work had made great progress in 
this district, far more so than he should have supposed likely in so 
short atime. The principal inducement to carry out that system 
was that they produced a large amount of marketable coal from a 
given area, in the best condition, and they had great improvements 
in ventilation. But the system had its disadvantages as well, and 
they wished further information from gentlemen who had adopted 
the system. They had had no complete paper on sinking pits, but 
they had had a paper on the difficulties encountered through sink- 
ing through a bed of quicksand, and the tubbing of shafts, and he 
asked the members whether in their wells they had adopted tub- 
bing as much as was desirable? Then they had had a paper on the 
sinking of shafts by machinery, by a gentleman who had great 
experience in the sinking of wells for water. Of course the dia- 
meter of those was not very great, but he understood that in 
France and Belgium the system had been applied to shafts of con- 
siderable diameter. He asked for further information. One of 
the difficulties connected with mining had been what to do with 
the small coal. They had now before the Institute a paper on 
patent fuel, and he thought their closest attention would be re- 
quired to see if small coal could not be used in the production of 
patent fuel. But it would be necessary for the manufacture to 
carried on very economically, or the price of the fuel would nearly 
approach that of large coal. Machinery for winding and pumping 
had been treated, as also the subject of underground traction; but 
he conceived that further information was required. He thought 
it wouid be essential for them to pay greater attention to under- 
ground traction by machinery, the question of superseding horse 
labour being of growing importance, owing to the increasing mag- 
nitude of the collieries. Whether the machinery should consist of 
tail ropes, endless ropes, or endless chains, was of course a subject 
of debate, and he invited information. Then a very important 
question was that of coal-cutting by machinery, in which he did 
not think they had yet been successful. There were a variety 
of machines which would do a given work, but they must con- 
sider that that work has hitherto been principally what was 
called the holing of coal, which was but a small portion of the 
collier’s work. A very important question in connection with the 
winding had been the application of a powerful brake, and they 
had had two papers, but further information was desirable, the 
subject being of vast importance. He was sorry to see by the 
Blue-books, published annually in the shape of the inspectors 
report, that there were a great number of cases of over-wind- 
ing in England, but he was happy to say that Wales had been 
pretty free hitherto from such accidents. Then, owing perhaps to 
the great depths to which the pits reached, and the great pressure 
causing a great amount of gas to exude from the veins, and making 
the collieries more explosive, ventilation was one of the most 
important subjects to which they could apply themselves. It was 
therefore proper to have before them the question of ery 
as applied to ventilation. This had been done in a paper on 
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mechanical ventilation, which had for several times been discussed, 
and would be still further discussed. They were told that the 
furnace was to be superseded by mechanical ventilation. If that 
were so, they should go fully into the merits of the various modes 
of ventilation, as Guibal’s fan, which was before them in Mr. 
Pearce’s paper. He hoped also they would have brought forward 
Lemiele’s, Sturve’s aerometer, and Nixon’s ventilator, and that 
they would have valuable information, and that without preju- 
dice the members would be prepared to adopt the best mode. An 
important paper, which had evoked considerable discussion, had 
been contributed bya member on the subject of accidents in mines. 
It had been stated that South Wales had a greater amount of 
accidents than they had for the same amount of work in the north 
of England. He thought it desirable to re-open the subject, be- 
cause he did not consider that a calculation should be based on 
the number of tons per accident, but the percentage of lives lost 
according to the number of men employed. Curiously enough 
they had had only one paper on the subject of safety lamps, and 
further information was iavited. The question of the best result 
to be derived from the use of the coal needed ventilation, because, 
as they were’told by chemists, they did not now gain the best results 
from the fuel used. The subject had not been lost sight of by the 
Institute; but he thought they would agree with him that there 
was not sufficient economy displayed in the use of coal in Wales, 
and therefore it was desirable the subject should be further treated. 
Their engineers should, too, he thought, give attention to the form 
of boiler, and the better consumption of smoke. Passing from 
collieries to ironworks, they had had but very few papers upon 
that important manufacture, and that was very curious, consider- 
ing the number of ironworks represented in that Institute. They 
had had three papers on the blast furnace. In connection with 
that it was well known that in the north of England the altitude 
of the furnace had of late years been made much greater than in 
Wales; and one of the ironmasters in the Lancashire district had in- 
formed him that they derived great benefit from theincreased height 
that there was yreat economy inthe consumption of fuel. If that were 
the case they invited additional information. Then they had had 
papers on the rolling of iron and on the blooming mill. They had 
also had papers on the manufacture of steel, but as there were 
extensive works in the district, the members generally would be 
glad if gentlemen connected with the works would furnish papers 
on the manufacture of steel in Wales. They had also had papers 
on tinpletes and on the structure of iron, and some others of less 
importance. The beautiful structure, Crumlin Viaduct, had been 
ably described by Mr. Maynard, who had also supplied a paper on 
multiple drilling as applied to the drilling of the plates used at 
that bridge. The consumption of bricks had been great at the 
ironworks, and they bad had papers on the manufacture of bricks. 
One advocated the utilisation of ironstone tips, which had been 
used for the manufacture of common bricks. Another paper 
advocated the manufacture of stone bricks. Attempts had been 
made to utilise furnace slags, but hitherto not with much success. 
Although railways were the principal means for the transit of their 
minerals they had not, it was curious to say, had a single paper 
thereon. The nearest approach was a paper on the manufacture 
of railway wheels, and it would be gratifying to known if there 
were any suggestions of improvement in railways. So desirous 
had the members been that there should not be anything in the 
way of refuse not utilised, that it had been suggested that iron 
pyrites or coal brasses should be used, and a paper had been 
written on the subject. When he mentioned that only one paper 
had been contributed on any remarkable appearance in collieries 
he stated a very remarkable fact. One paper had been given them 
informing them of a metalliferous vein of lead passing through a 
coal-bed; but he thought gentlemen were not so unobservant 
underground but that they might have further papers on that 
topic. Well, as he had stated they had increased in numbers, but 
they had also to lament the death of three members during the 
past year, viz., Mr. Jno. Williams (Letty Shenkin), Mr. Gould 
(Cinderford), and Mr. W. Moyle (formerly engineer of the 
Rhymney Ironworks). In conclusion the president referred to 
some slight changes in the mode of conducting business and sat 
down amid applause. 

Mr. J. Murphy eulogised the address of the president, and ex- 
pressed himself pleased with the suggestion of a building for the 
purposes of the Institute. He expressed his willingness to lay 
before the meeting the plan of a tram on an improved principle, as 
he thought, for carrying coal underground. He aimed at reducing 
the weight of the trams, which he believed would result in profit, 
and he thought also that Mr. Brogden had an idea of writing a 
paper on the subject. Mr. Murphy then suggested that in future 
they should give honorary premiums of books to writers of papers, 
and he trusted that would in future engage the attention of the 
committee. 





MECHANICAL VENTILATION. 

The discussion of Mr. G. C. Pearce’s paper ‘‘On Mechanical 
Ventilation ” was then resumed. 

Mr. Bates proceeded to answer the question put at the last meet- 
ing as to the distance the air sonal at the Gethin pit, where 
Guibal’s fan was used. They had six different splits, the total 
distance of the whole giving an average for each of 3430 yards, 
through which the wind travelled. Another question had been 
asked as to the quantity of wind that travelled in the workings of 
the mine compared with the quantity that went through the fan. 
When they had 100,800 cubic feet of air passing through the fan 
there were in the main returns 95,988ft., and passing through the 
six splits 77,268ft. Other experiments had been tried with similar 
results, Mr, Bassett had inquired how much per hour the quan- 
tity of wind was reduced for a certain number of hours after the 
machine stopped. He had measured for six consecutive hours, 
The first hour after the fan had stopped they had 21,120 cubic 
feet, the second hour 17,280ft., and at that figure it continued to 
the end of the sixth hour, and he consequently attributed that 
17,280ft. to natural ventilation. At the next meeting Mr. Lewis 
would probably be able to give them the result of experiments as 
to the temperature of the upcast and downcast shafts. During 
the experiments they had burned seven tons of coal in twenty-four 
hours. six of small, and one ton of large coal. Taking the first 
ne 100,800 cubic feet, that gave 8545 cubic feet per pound 
of coal. 

The President said the first point was to get a machine which 
would give the largest amount of ventilation; and then would 
come, secondly, the question of economy. He thought mechanical 
ventilation was the cheapest, because they could use less coal and 
of commoner quality than was required for the furnace; but he 
thought they would not adopt mechanical ventilation unless they 
got a vastly increased amount of air. 

Mr. Bates said the results of their experiments with the fan were 
now before the Institute, and it was for some gentleman to furnish 
them with furnace experiments, and compare the two. 

The President remarked that when Mr. Bates had previously 
stated that the machine produced 100,000 to 120,000 cubic feet per 
minute, he was met by the question—‘ Well, that is a large 
amount, but it is not better than the furnaces are doing; and we 
want to know how far that air has to travel before we can know if 
par machine is doing good work—whether it travels one or two 

es? 

Mr. Bates held that it made no difference; he gave them the re- 
sult of the resistance whether it were long or short. If it were a 
short distance, and they had a high water gauge, it told against 
themselves, because very likely they had bad windways. But if 
they measured the total resistance by the water gauge in both in- 
stances, he could not see that it mattered about the distance. 

Mr. Brogden thought that it was important that the registers 
should be taken on the same basis, that they might be correctly 
compared, because he found it difficult to compare the returns of 
various gentlemen. The information would be much more valuable 
if it embraced not only the quantity of coal and the economic 
value, but the height of the shaft, the pressure of the water-gauge 
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at the bottom, and other things which necessarily affected the | be necessary to adopt it to a certain extent where the others 


working of the fan. 
the fan as being more economical than the furnace. 
important pot was that gentlemen should give the size of the 
blade, upon which ventilation much depended, 


. “ta ° | 
The President said he thought Mr. Wilkinson would be able to 


give some valuable information—the result of experiments with 
the fan at Lower Dytfryn—at the next meeting. 

Mr. M. Morgan inquired what was the power given out by the 
engine to produce 100,800 cubic feet ? 

Mr. Bates said, in the experiments to which he had just re- 
ferred, with forty-six revolutions of the fan there were 12 lb. of 
steam on the piston, which made the horse-power of the engine 
37°80 or nearly 38°, with that they got 100,800 cubic feet. The 
water gauge was an inch and a-half, the horse-power in the air 
23°82, which gave a decimal percentage of useful quality of 63. 

Mr. Morgan thought, as to the 17,000 cubic feet which Mr. 
Bates put down to natural ventilation, it would be very satisfactory 
if the natural ventilation were tested before the fan were set to 
work, 

The President remarked that the important point was to know 
whether colliers would have ample time to escape supposing the 
machine stopped. That was why it had been deemed necessary to 
make experiments as to the result of a stoppage. A great many 
who adopted the furnace were afraid of the effect of a sudden 
stoppage of the machinery; whereas, with the furnace, if the fire 
were put out, they would have a heated column for several hours. 

In reply to some remarks by Mr. Morgan, 

The President said one of the advantages of the fan over Strave’s 
ventilator was its continuous action, It did not depend upon up- 
and-down strokes such as Mr. Morgan had jiels but the fan 
ran equally throughout the time, and so gave equal ventilation 
throughout. 

Mr. Morgan did not dispute that. He had only meant to say 
that with Struve’s ventilator at Risea, which he had seen at the 
time of the explosion, was of an impulsive character in conse- 
quence of its reciprocal motion. 

After some further remarks the discussion was adjourned. 


Patent Fue. 

The President said the next business was the resumption of the 
discussion on Mr, Bassett’s paper ‘‘ On Patent Fuel.” Mr. Bassett 
was unable to be present. 

Mr. Brogden thought that to compare the relative merits of 
different processes they should have the results given by engines 
from patent fuel manufactured by Barker’s process and that 
manufactured by other means, and a comparative statement of the 
results of that manufactured from the steam coal of the district 
and that manufactured from the bituminous coal, He had made 
inquiries in districts of France where patent fuel was made, and 
he found that that which was intended for locomotive purposes 
was usually made with pitch, and so on, thereby at once preclud- 
ing its use for household purposes. The bituminous coal was 
acknowledged to be more suitable for household purposes, and 
Barker’s patent in London had been applied more to that perhaps 
than anything else, and perhaps for household purposes it might 
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In their case they had found the advantage of | could not be applied. A knowledge of the relative cost of manu- 
But another | facture would be also interesting. 


™ 


he President: Have you adopted any particular mode of manu- 
facture ? 

Mr. Brogden answered in the negative. They were now discuss- 
ing the question as to which was best. They had manufactured 
some under Barker’s patent, and he had stated several difficulties 
to Mr. Bassett, who thought they could be got rid of, such as the 
influence of the weather on exportation; and, as they had always 
understood yet, Mr. Barker’s did not answer so well as the others 
under exposure to weather. 

The President: What do you allude to? 

Mr. Brogden: I am not speaking of patents, but the usual 
manner of manufacture at Swansea—the pitch process, ir. 
Bassett thinks it can be made to do so, 

The discussion was then adjourned. 

ASSURANCE OF COLLIERS AND MINERs, 

Mr. Christopher James’ paper on the insurance of the lives of 
colliers and miners urged an important subject on the considera- 
tion of the Institution and of the public generally. The writer 
stated that the men themselves are aware of the advantages of 
such combinations, which is proved by the support given to benefit 
societies and clubs; and these, if based upon correct data and 
honestly administered, are of vast good; but they are liable to the 
objections—Firstly, of being based upon unsound calculations of 
risk; secondly, that they only provide against the illness of the man, 
not for the support of his widow; and thirdly, that they are 
utterly incapable of affording adequate relief to the sufferers from 
a serious accident. He then asks why the men, assisted by coal- 
owners, should not contribute to a common fund, suggesting as a 
nucleus for it the ‘“‘Surplus of the Hartley Explosion Relief 





Fund,” which, as will be remembered, was divided between the 


| different mining districts of England, to be used as seemed best 


to local committees. In several districts this remains untouched, 
that of South Wales being among the number. 

He considered that such an association should have for its 
principal objects:—(1) A guarantee sufficient to induce the men to 
contribute to it voluntarily; (2) the obtaining contributions from 
the employers and landlords in proportion to the magnitude of 
their works or the number of the men engaged in them, but in such a 
way that no misapprehension should arise in the minds either of 
the workmen or the public as to their being in any way personally 
liable for the support of widows, or for any larger sum than their 
usual quota. There should also be provision for receiving contri- 


| butions or bequests from charitable persons, which the writer has 


little doubt would be often made were the association properly 
formed; (3) simple and inexpensive machinery for the collection 
and payment of money. To be entitled to full confidence the 
association should—(1) Be managed by a committee elected at 
general meetings of masters, men, and donors to a certain amount; 
(2) should be based upon the calculations of risk made from the 
fullest data obtainable; and (3) should consist of a sufficiently 


| large number of members to be able to bear among themselves the 


costs of the most fatal accident, 


the number of Fatal 


Accidents and Lives Lost, the Quantity of Coal Raised, and the Proportion of Accidents and Lives Lost to the number of Persons 


employed and the Tons of Coal Raised. 
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The President thought that in such a district as this practical 


men should be able to agree upon some plan of assurance. He 
thought if some plan were agreed upon it would go a long way 
towards its enforcement by Act of Parliament. He believed what 


Mr. James advocated was that there should be committees for 
certain districts, and that so much per ton should be charged upon 
the coal raised, and so much in the pound deducted from the 
wages of the men to supply a fund for the various districts. 

Mr. James thought it the most advisable plan that the burden 
should be distributed between landlords, colliery proprietors, and 
workmen. The mode in which such assurance should be effected 
it was very difficult to determine. 

The President: They were aware that there was a sick and 
doctor’s fund at most of the various ironworks and collieries. 
Could not these be extended so as to form a fund for assurance? 
In large accidents there was a considerable amount contributed, 
but they were now speaking of single accidents, or where two or 
three lives were lost. 

Mr. James believed it could be done, but it would be difficult; 
and he was of opinion that the burden, to give adequate relief, 
would be heavier than was generally thought. 

Mr. Brogden, looking at the subject as a master, said it became 
a question how men who had invested large sums in works could 
assure themselves as well as the men. ‘The interests of the two 
could never be severed. The writer of the paper admitted that 
men engaged in hazardous callings were paid higher wages, and to 
that extent the workman was enabled to lay by a certain sum, to 
which the employer contributed directly or indirectly, One 
difficulty was the possibility of causing jealousy on the 

sart of the workmen, because his experience was that jealousy 
hid arise when masters placed themselves in a@ position to 
handle the funds of the men; whereas they would find 
over and over again from the ‘Trades’ Commission that 
when the men had the operation of their own societies that 
jealousy was to some extent modified. If they had an assurance 
society he thought it should be a speculation apart from the 


were adjourned. Specimens of the ore and diagrams, Xc., illus- 
trating the other subjects brought before the meeting, weve 
exhibited. 








THE TowER SuBWAY.—A company has been introduced called 
the Tower Subway Company, with a proposed capital of £12,000, 
in shares of £10 each, to establish under the Thames a subway be- 
tween Tower-hill and Southwark for the conveyance of passengers 
and parcels. It is incorporated by Act of Parliament, and the 
mode of communication authorised is a line of street rails, on 
which an omnibus carriage will travel each way, and be brought to 
the surface by hydraulic lifts, the journey from the top 
of one shaft to that of the other occupying about three 
minutes. The work can be completed in eight months, and it is 
said that “‘the small amount of the estimates attracted the atten- 
tion of the Committee of the House of Lords, who examined 
several witnesses closely on the subject, and were then convinced 
that it could be executed within the share capital and borrowing 
powers of the company, together £16,000.” According to state- 
ments of the engineer, Mr. P. W. Barlow, jun., numerous borings 
have m made in and near the line of the tunnel, all of which 
indicate thatit will be everywhere deep in the solid Londonclay, and 
that no water is at all likely to be met with. Moreover, any 
injury from the river will be prevented by the subway being made 
in cast iron and air-tight, so that the air process may be applied, 
making it practically into a diving-bell, as has been done with per- 
fect success in sinking river cylinders, to a depth of 90ft. The 

uisite omnibus carriage will be constructed of stce! plates, and 
the rails will likewise be of steel, *‘ great attention being paid in 
each case to extreme accuracy, in order that a smoothness of 
motion hitherto unattained may be arrived at.” With regard to 
probable revenue it is added :—‘**It is expected that an average of 
six passengers per journey may be assumed from 6 a.m. to 11 p.m. 
This, at 2d. per head on 289 journeys daily, will yield per annum 








government of the masters, and if the gentlemen who advocated 
some organisation would place it on that ground and have their 
own officers, and do it on a large scale, it might answer; but he 
questioned if gentlemen connected with works on a large scale 
would be permitted to manage the funds without great jealousy on 
the part of the men—a result which they ought carefully to avoid. 

The discussion was then adjourned. 

Papers were then read:— Mr. John King (communicated 
through Mr. Thomas Evans), “* On King’s Patent for the Preven- 
tion of Accidents in Pits;” by Mr. Morgan Moi “On the 
Brendon Hills Spathose Iron and Mines,” e discussions 


£5274; expenses, ny ee at 6 per cent. on the deben- 
tures, £1400; netrevenue, £3874—or sufficient to give 32 per cent. on 
, the share capitalon passenger trafficalone, exclusive of revenue from 
parcels. Five hundred out of the 1200 shares have been already 
| taken, and the directors, to give further confidence in the under- 
| taking, guarantee a minimum dividend of 4 per cent, for fifteen 
| years on those remaining to be issued, for which purpose they 
| have placed in trust and lodged with the bankers of the company 
securities of ample value, the guarantee continuing until 8 per 
cent. on the capital is realised out of the net revenue of the under- 
taking.” — Times.—[We published a letter from Mr. Barlow on this 
subject on 6th December, 1867,—Eb. E.] 
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MACHINE FOR SEWING 





THE accompanying illustration represents a novel application of 
the sewing machine to the manufacture of portable thatch, and 
patented by Mr. G. O. Gooday, of Chelmsford. Although this 
machine is designed for the production of a kind of matting or 
thatch, it may, with a trifling alteration, be also made useful in 
the construction of sacks or other articles of coarse work. The 
straw is laid evenly upon the table, at each side of which travelling 
spiked bands are fitted, and between which the ends of the 
material are pressed. As the straw or stuff is moved forward by 
the travelling bands it passes under the needles, and is so bound 
or stitched together, the ends being afterwards trimmed. At each 
end of the table are fixed upright standards supporting the need'e- 
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the way, are movable, and can be fixed in various positions on the 
shaft as the work may require. These eccentrics carry the needles, 
which work through a transverse slot in the table, and are fitted 
with guides adjustable upon a transverse carrier. The lower 
needles are also fitted upon a transverse bar, their number and 
position being of course regulated by the number and position of 
the upper needles, The illustration shows perfectly the way in 
which the motion is communicated to the various parts. A 
machine constructed on the multiple needle plan may have one or 
more of the needles so arranged as to slide or travel laterally either 
by hand or by a self-acting mechanism, and thus regular or 
irregular lines of a waved or curved form may be produced without 


shaft. Upon this shaft are fixed two or more eccentrics, which, by | moving the material itself, 








M. JEAN LARGER’S ARRANGEMENT OF THE TURBINE. 
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THE vertical section of a high pressure turbine, which we give 





| valves, each raised by a lever and 
screw with a hand-wheel outside 

the casing. The footstep is carried 
| on a wrought iron lever adjustable 
| by a nut and screw, which is raised 
' to a height clear of the outfall, so 
| as to be always accessible. We 
' doubt the strength of this lever as 
shown in the drawings, but it can 
of course be proportioned to the 
weight of shafting it has to carry. 
M. Larger has fixed several of these 
turbines in Alsace and Les Vosges, 
and justly claims for them the 
merit of solidity and durability 
which their perfectly self-contained 
and symmetrical design may reason- 
ably be expected to secure. 


FOREIGN AND COLONIAL 
RAILWAYS. 

ACCORDING to an officialdocument 
the progressachieved in thedevelop- 
ment of railways in Russia has 
been as follows:—Lines in working, 
4332 verstes (a verste is something 
between the half and five-eighths of 
a mile, English). Of these, 1069 
verstes belong to the State, viz., 604 
verstes St. Petersburg and Moscow, 
92 verstes Moscow and Koursk 
(Moscow and Serpuchow section), 
66 verstes Gruschewka to the Don, 
207 verstes Balta and Odessa, and 
100 verstes Helsingfors and Tawas- 
tehus. The Warsaw and Vienna 
line and branches, 325  verstes, 
belong to the State, but are leased 
toa company. The following are 
private lines carried out with a 
State guarantee of interest :—St. 
Petersburg and Warsaw, with 
branch to the Prussian frontier, 
1206 verstes; Moscow and Nijni- 
Novgorod, 410 verstes; Moscow and 
Kjasan, 196 verstes; Rjasan and 
Koslow, 197 verstes; Riga and 
Dunaburg, 204 verstes; Dunaburg 
and Witebsk, 243 verstes; Volga to 
the Don, 73 verstes; Krasnoje Selo 
branch of the Peterhof line, 13 
verstes ; Warsaw and Bromberg, 
131 verstes ; Lodz, 26 verstes; 
Praga and Lukow branch of the 
Warsaw and Terespol, 110 verstes; 
total, 2809 verstes. The follow- 
ing are private lines carried out 
without a State guarantee of inter- 
est :—St. Petersburg to Zarskoje 
Selo, 25 verstes; St. Petersburg 
to Peterhof, 38 verstes ; Moscow 
and Jaroslaw, 66 verstes ; total, 129 verstes. The whole extent 





above, is from the carefully perfected designs of M. Jean Larger, | of railway in operation in Russia would thus appear to be, as 


whose works are situated at Felleringen (Haut-Rhin). Though em- | before indicated, 4332 verstes, or 2886} miles. 


bodying no essential novelty, the details of the valves, of the 
method of supporting and lubricating the footstep, and the general 
proportions of the machines, are well worthy of attention by our 
own makers, some of whom might profitably follow portions of M. 
Larger’s design. The engraving scarcely needs description. The 
annular opening a‘ the top of the guides is closed by six segmental 


Of this network 
913 verstes are constructed with a double line of rails; the works 
are constructed for a double line on 2834 verstes, buta second line 
th not laid; and 485 verstes have been established with only a single 
e. 
The Franco-Austrian Railway Company executed last year 
various works upor its northern lines of more or less importance. 


= = —= | 
The “suppression” of old fortifications at Prague enabled the 





impress 2 fresh activity on works for the 
transformation of the station in that city; other works were also 
undertaken at Prague in connection with the workshops and the 
traction service. Works for the extension of the Olmutz station, 
the urgency of which would not admit of delay, were undertaken 
in the course of 1867, and will be continued in concert with the 
North Austrian Railway Company, and at the joint expense of 
both undertakings. A new station for passengers and goods wag 
established last year at Velim, between Kolin and Podiebrad; and 
terminal lines were laid at various stations to an aggregate extent 
of four and a-half miles, Between Bubenc and Kralup, a distance 
of about fourteen miles, a double line was established last year in 
consequence of the development of traffic of every description in the 
neighbourhood of Prague. A diversion of the line, in order to 
avoid the Triebitz tunnel, was completed in 1867, the new line 
which extends altogether over nearly four miles being opened for 
traffic November 6th. In consequence of recent military events, 
it was found necessary to reconstruct last year iron bridges to an 
aggregate extent of 650ft.; heavier rails were also laid down over 
about seven miles of line. So much for the company’s northern 
line. On the south-eastern line the traffic made great —— last 
year, and it was found necessary to provide additional accommo. 
dation at almost all the stations. Two very large warehouses 
were constructed at the Pesth station, and sixty-four sheds were 
erected at twenty-eight other stations for the shelter of cereals, 
while terminal lines were laid down to an aggregate extent of five 
and a-half miles. In 1866 five arches of a viaduct over the March 
were destroyed, and they will be replaced by two metallic spans; 
the work of reconstruction, commenced in 1867, will be shortly 
completed. The laying of a second line of rails between Alberti. 
Irsa and Czegled was commenced last year. The permanence of 
the grain traffic in the latter months of each year, and the progress 
of the general traffic in Hungary, especially in the neighbourhood 
of Pesth, have also induced the administration to proceed with 
the execution of a second line between Waitzen and Czegled. 
Heavier rails were laid down upon the south-eastern line last year 
for a distance of 8} miles. On the Neu-Szony and Steyerdorf lines, 
the works executed last year were only of secondary importance; 
the Bruck station was, however, enlarged, in consequence of the 
establishment of a camp in the neighbourhood of that town. New 
rails were supplied to the system last year to the extent of 
7509 tons, of which the largest quantity was supplied by the com- 
pany’s own works; the total consumption of rails for maintenance 
and new works amounted to 8413 tons in 1867. The expenditure 
made on capital account on the lines of the old network amounted 
last year to the following sums :— Northern line, £96,957; South- 
Eastern line, £34,613; Neu-Szony line, £6378; and Steyerdorf 
line, £524; total, £138,472. Notwithstanding an affluence of foreign 
trucks on the company’s lines last year, the administration was 
obliged to give out new orders for plant in order to keep the 
rolling stock on a level with the requirements of the traffic. The 
directors were also obliged to increase the number of the com- 
pany’s engines last year, and to transfer to the old network loco- 
motives ordered beforehand for the supplementary network. The 
rolling stock received, upon the whole, last year the following 
additions:—Eleven locomotives for goods trains (one of which was 
for the Steyerdorf line), costing £41,877; 408 covered goods trucks, 
£79,209; and machinery for workshops, £711. 

At the commencement of last year, the South Italian Railway 
Company had in working 688} miles, viz., on its Adriatic lines, 
5574 miles; on its Tyrrhenian lines 53} miles; and on its Lombar- 
dian lines, 774 miles. The supplementary works executed on these 
lines were not of muchimportance. They comprised, however, the 
substitution of an iron bridge, with a span of 26ft. 8in., for a 
wooden bridge of the same length over the Sajio torrent; repairs 
and defensive works to bridges over the Savena, the Sillaro, the 
Idice, the Santerno, the Macciocche, and the Rubicone; extension 
of buildings at the Forli goods’ station, and approaches to the 
Bologna and Ternoli stations; construction of a building for six 
engines in the Bologna station, and reconstruction ofa part of the 
Rimini workshops; provision of reservoirs at Mirandolaand Fasano; 
construction of buildings for restaurants at Falconara and Brindisi, 
&c. The management was also obliged to reconstruct a wooden 
bridge over the Cerano of 53ft. opening, and to make good some 
other works of less extent carried away by a storm which broke 
out near Mutignano in September, 1867. In connection with this 
last disaster, it may be mentioned that, thanks to the activity dis- 
played by the company’s engineers and by the traffic oo 
dent, the works of reconstruction undertaken were carried out ina 
very short time, and the necessity of breaking bulk, as regards 
passengers and goods, only lasted twenty days. On the 
Tyrrhenian lines the only work of importance prosecuted 
last year was the consolidation of the Salerno tunnel, which 
will now be soon completed. As regards lines still in 
course of construction, it may be observed that the works of the 
line from Foggia to Benevent and Naples, 1234 miles in length, 
were continued with a tolerable amount of activity all through 
1867. A section from Foggia to Bovino, 203 miles in length, was 
opened for traffic, January 27th, 1867, and another from Naples to 
Caserte, 21§ miles long, was brought into operation May 7th, 1867. 

We believe we are correct in asserting that the report just issued 
for 1867, by Mr. Juland Danvers, on Indian railways, shows that 
every shilling of capital expended upon those undertakings for the 
last ten years is now yielding a substantial 5 per cent. This is shown 
by the fact that the deficit which had to be made good by the 
Indian Government in respect to its guarantee in 1867 was 
about £700,000, while in 1857 it stood at about the same figure. 
That the deficit should have remained stationary while interest 
has been made good upon an additional capital of no less than 
£55,000,000—for that goodly sum was expended in the develop- 
ment of Indian railways during the ten years ending 1867—isa 
truly remarkable and satisfactory result. It remains to be proved, 
however, whether the extensions upon which the Indian Govern- 
ment seems now disposed to enter will be equally productive, 
since all the great arterial lines are now pretty well completed. 
There are still, however, a great many minor lines which would 
prove a great public accommodation in India, and contribute to 
the prosperity and good government of that vast dependency. The 
completion of main lines will also greatly cheapen the transport of 
materials required in the construction of extensions, while 
probably the necessary capital would be forthcoming even if the 
guarantee were reduced to 44 per cent. instead of the5 per cent. paid 
hitherto. With cheapness of construction and moderation of 
guarantee, the loss even on extensions would probably not be ex- 
cessive, while a compensation would be found in the gradu 
growth of revenue on the main lines, to which the extensions 
would act as feeders. At any rate, Sir Stafford Northcote, the 
present Secretary of State for India in Council, seems to incline to 
these conclusions, 
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TuE whole of the materials of the Indo-European Telegraph in 
Persia, comprising 11,000 iron posts, 33,400 insulators, an 900 
miles of wire of, large section, have already been shipped at St. 
Petersburg. 

NAvaL APPOINTMENTS. — Charles M. Collins and Herbert 
Woolley, chief engineers, to the Northumberland, when commis- 
sioned; George Rock, chief engineer, to the Indus, for the Captain; 
Robert J. Weymes, chief engineer, to the Indus, for the Tamar; 
John B. Stevens, W. R. Davey, and Matthew M’Intyre, engineers, 
to the Northumberland, when commissioned; Thomas Haywood, 
Peter Samson, and William Savage, first-class assist.-engineers, to 
the Northumberland, when commissioned; and Henry J. Soper, 
second-class assist.-engineer, to the Northumberland, when com- 
missioned; Joseph Mears, engineer, for special charge, to the 
Victory, for the Sprightly; George Thompson, engineer, to the 
Jumna; Henry J. Hall and William T. Bray, first-class assistant 
engineers, to the Jumna; and Ferdinand J. Fairclough, first-class 





assistant engineer, to the Cracker. 
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GOODMAN’S STONEBREAKER. 
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Ovr engraving above gives a perspective view of this machine, 
the invention of Mr. G. H. Goodman, of Marshall-street, London- 
road, which our readers will at once recognise as belonging to the 
large and increasing family of crushers and grinders; the only 


& 





wonder is that the whole solid crust of the earth has not long ago 
been catawompously cleaved up by these very vicious animals, 
assisted by their near relations the rock borers. One would look 
with a kind of shudder on the wholesale destruction of rocks, 
such as we saw the other day at the Bardon Hill Quarries, where 
a powerful machine of Messrs. Ellis and Everard’s own design has 





WASHING MACHINES 


AN extremely elegant machine 
was exhibited last year in a sepa- 
rate building in the French de- 
partment of the Parc atthe Champ 
de Mars, devoted altogether to ma- 
chinery auxillary to the manufac- 
ture of textile fabrics, designed for 
continually agitating in water or 
other liquid hanks or coils of 
worsted, cotton, linen, or other 
thread, so as tocleanse these with- 
out any rubbing or friction, ex- 
cept that between the liquid and 
the hank, and without any chance 
of tangling the latter. 

_ The machine we refer to was de- 
signed to produce an alternate 
movement closely resembling that 
of the human hand and arm when 
holding such a hank at one point 
of its ring, and zwashing the hank 
forward and backward in the 
liquid, and at every movement 
changing the position of the point 
of the ring held in the hand, so 
that new portions of the hank 
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been crushing up the hardest granite at the rate of 30,000 tons a 
year for the last twenty years, were it not that we are, on the 
other hand, reassured by the rapid spread of Ransomes’ stone, and 
the fact that bricks have been a mundane institution at least since 
the Israelites worked for Pharaoh. 

But to return to Mr. Goodman and our engraving. He uses two 
jaws, the working faces of which are segmental and serrated; these 
he mounts so that each shaft pivots on a point close to the lower 
edge of its grinding face; from this point the castings return hori- 
zontally to the axes of the large gear, shown in the engraving; on 
these axes are forged eccentric pins of very short stroke, which 
work in slots in the crushing blocks, and give them the required 
approaching and receding movement. It is claimed for this ma- 
chine that the surfaces have a grinding action in addition to or 
instead of a simple reciprocating or crushing action, and to a cer- 
tain extent they ave; the lower portions of the jaws, which come 
almost in line with the pivot and eccentric are actually perform- 
ing part of a circle in each stroke of the machine, but the upper 
portions have a motion so nearly reciprocal that in practice it must 
just amount to that action, and nothing else. 

The rollers shown in dotted lines may be added for finer crushing 
if desired. 

We forbear from passing any opinion on the merits or demerits 
of Mr. Goodman’s stone crusher. We have not had an opportunity 
of seeing it at work. 


FOR HANKS OF WOOLLEN OR COTTON THREAD. 

















should be constantly immersed and 
emerged. : 











On examining together the two 
figures adjoining, viz., the sec- 





tional side elevation and plan, the 
general construction of this machine 
will be readily understood. Upon 











each of thesix horizontal spools, F to 
F5, ahank is thrown so ae hang 
down loosely and dip into the 
water, or soap and water, in the 
tank below these. 

The spools, free at one end, are 
by their axes suspended in a rock- 
ing frame, to which an alternative 
motion is given by the connecting 
rod and crank K,M. This pro- 
duces the zwash forwards and 























backwards. 

By means of a cord or round 
belt which passes over and under 
the pulleys seen in elevation, and 
over and under those in the centre 
between the spools, a slow con- 
tinuous motion of rotation is given 
to each spool. The middle pulley 
seen above the Is in elevation 
is placed in a forked end at the 




















bottom of a vertical freely sliding 
rod moving in guide sockets—the 


























1 push is given to the 
e, tends to lift this 


upper end of which at L, is loaded 


with a moderate weight. When the forward 
rocking frame—the cord being stretched a lit 


weight and for the instant to keep the s 
soon as the backward motion occurs 


Is relatively still, but as 
e weight again descends 


bringing the middle pulley into the position shown in the figure, 

and thus suddenly pulling round each of the spools through a small 
, angle—by the pallies of the cord—from the circumference of the 
| pulley H, viewed as a momentary fixed point. Three motions are 
thus given to the hanks, the zwash, the slow rotation, and the in- 
termittent rapid change of the part actually immersed. There is 
great simplicity and elegance in thearrangement. The other parts 
of the machine in the framing, driving shaft, and pulleys, water 
cistern, and valve apparatus for emptying, &c., are obvious from 
the illustrations. 
| There was another machine, an attendant upon this, a mangle 
| intended to squeeze the washing liquid from the hanks when 

finished. 








ARRANGEMENT OF ENGINES AND BOILERS OF 
THE STEAMSHIP MARY AUGUSTA. 

We illustrate on page 125 the general arrangement of the 
engines and boilers Pi the steamship Mary Augusta, constructed 
by Messrs. J. and W. Dudgeon. The longitudinal sectional ele- 
vation shows the hull, engine bearers, boilers, superheaters, 
funnels, and waste steam pipes between the latter. 

The supply steam pipe for the engines is connected aft of the 
superheater, and leads from thence in a straight line for a certain 
length; from that it branches down at right angles, and is con- 
| tinued at the required depth horizontally with the branch pipes 
| for each slide-valve casing. The feed and bilge pump pipes are 
| also shown in position, but unconnected with their respective details. 
A portion of the screw shaft at the thrust-block end is also 
shown, with the bearer for the support of the block. Directly 
over this is the engine-room ladder and the line of foot-plate; 
forward from thence, at the aft end of the boiler, is the second 
| ladder, extending from the deck to the stoking-room, and at the 

opposite extremity, forward of this room, is another ladder of pre- 

cisely the same size. At the fore and aft ends of the boilers the 
cowls or ventilating pipes are fixed, as shown, and around the 
| superheaters is the air casing and weather plating. 
The plan shows at once the relation of the details to each 
| other, The main steam pipe runs aft almost in the 
centre of the hull, with the branch pipes projecting port and 
starboard, as required. On each side of these are the screw 
| shafts, and beyond them the sea injection and bilge pipes, also 
the condenser discharge pipes. Forward of the latter are the 
feed pipes, situated port and starboard in their connection with 
the engines, and meeting centrally where joined to the boilers. 
At the foot side of the plan is the donkey engine and its con- 
tions, also the sea-water cocks and discharge pipe belonging to 
th: Jonkey: situated port and starboard at the aft end of the 
| boilers are the blow-out pipes, and between them the main feed 
| piping, as already referred to. 

The hatchways in the deck are shown in dotted lines in this 
view, also the cowls. The square portion lettered A, B, C, and D, 
is the deck surface to be left open to receive the boilers. 

The transverse section at engines,” shows also the main steam 
pipe, with one branch, one injection pipe and sea cock, bilge dis- 
charge and condenser discharge pipes, coal bunkers, as marked in 
plan with dotted lines, screw shafting and the propellers in 
dotted outline. 

Above this is the ‘transverse section at boilers.” Here is 
shown the vertical length of the main steam pipe, surface and 
bottom, blow-off and out piping, with their sea cocks to correspond. 
At the side of the hull is the donkey engine and its piping. The 
boiler fittings are nearly all shown in position, together with 
the smoke-box and fire-box doors in outline. 

This illustration, although not complete as far as the entire 
detail is concerned, shows correctly the position of the main por- 
tions, and is indeed a fac-simile of the working drawing—to a 
reduced scale, 





LETTERS TO THE EDITOR. 


| (We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





| WATER-WHEELS FOR INTERMITTENT WORKS, 

Str,—In your leading article in last week’s ENGINEER on 
| ** Water-wheels for Intermittent Work” you make a statement to 
| the effect that turbines are not suitable for driving rolling mills. 
As this statement may lead to misapprehension we wish to make 
a few remarks on the subject. We have within the last few years 
erected in this country a number of turbines for driving rolling 
mills, having a collective power of upwards of 800-horse power, 
nearly all of which have replaced ordinary water-wheels on falls 
from 4ft. to 30ft., and they have proved superior to ordinary 
water-wheels in every respect. 

The principal objection you seem to urge against turbines is that 
they do not admit of a ready means of increasing their power 
when required by a sudden strain on the rolls. Now the power of 
a turbine, if provided with an efficient adjustment, can be increased 
much more rapidly than with any ordinary water-wheels, even if 
provided with a eee sluice for filling the buckets at the bottom 
part of the wheel as you propose, which is, however, a very 
wasteful plan of utilising the water. The power of a turbine can 
be increased three or four times or more, if desirable, almost 
instantly, by opening the ports through which the water is guided 
to the wheel, while with an ordinary water-wheel it would take a 
considerable time todoso, as the buckets cannot fill faster than they 
move past the sluice gate, which is slow at the best. The turbine 
must of course be large enough to take the extra supply of water, 
and must not work up to its full power when the rolls are doing 
no work, 

For variable streams, where the supply of water is insufficient 
during part of the year for driving the rolls, and where, therefore, 
recourse must be taken to steam power, a water-wheel should 
never be applied, as it will never work well when coupled with a 
steam engine, causing constant repairs, while nothing can surpass the 
steadiness with which a turbine works in combination with a 
steam engine. Buta turbine has other advantages which recom- 
mend it for rolling mills as well as for other work :— 

1. Its first cost is considerably less than that of an ordinary 
water-wheel. 

2. It requires a great deal less foundation. 

3. It works at a higher speed, and therefore requires little or 
no gearing for getting up speed; and what is required is much 
lighter than with water-wheels. 

4, Well-constructed turbines give always a better effect than 
ordinary water-wheels, particularly on low falls, where the power 
is frequently double that of ordinary wheels. 

5. Turbines may be constructed so as not to suffer any loss in 
efficiency by back water. 

6. They only cause a small fraction of the expense caused by 
water-wheels for keeping them in repair, the turbine wheel being 
cast in one piece, without any bolts, &c., that might shake loose, 
and no parts being liable to derangement. 

THE NortH Moor Founpry CoMPAany. 

Oldham, August 5th, 1868. 





THE SIEGE OPERATIONS AT CHATHAM. 

Str,—The siege operations which came off at Chatham on the 
5th inst., and for which there has been so much laborious 
preparation, were very flat. The 20,000 or 30,000 spectators 
privileged and unprivileged, appeared to be much disappointed. 
They of course expected more noise, more smoke, and much more 
rapidity of movement. Many were disposed to think that the 
sham fight had been divided into two acts, and that the fight had 
been put off to some other day. 

To any one at all acquainted with the subject it appears very 
evident that the science of fortification is as much in a transition 
state as it was at the period of the invention of gunpowder and 
cast iron shot, 
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in the bastion and polygonal systems, were adapted to and regu- 
lated by the range of old Brown Bess and the smooth-bored 
howitzer. For flanking defence these weapons are now for ever 
thrown into the shade, and to practise the operations of a siege 
oblivious of this fact appears very absurd. 

The whole of the recent siege operations at Chatham prove the 
confusion resulting from the transition state not only of the science 
of fortification, but of the whole science of offensive and defensive 
warfare. 

To take the single illustration of the escalading operations at 
Prince Henry’s Bastion. The party left the third parallel with 
shouldered ladders—by the way, very heavy, clumsy articles—at a 
considerable distance beyond the foot of the glacis, crossed the 
glacis to the counterscarp, descended into the ditch, moved their 
ladders across the ditch, and ascended the escarp and mounted 
the slopes of the rampart, 
time than would have enabled a mere handful of defenders, with 
the improved weapons securely placed behind the rampart, to put 
hors de combat ten times the number of the party carrying the 
ladders and their protecting skirmishers. 

This shows that the system is completely out of joint in conse- 
quence of the great improvement in guns, gunnery, and small 
arms, and the attempts made to improve fortifications have proved 
little better than gigantic failures. 

The siege operations against a fortress, even of the old type, 
armed with the new artillery, must break ground probably at 
about two miles from the fortress, instead of 600 yards; and should 
the new guns be placed in turrets or in such a manner that they 
cannot be dismounted by the besiegers, it will be difficult for a 
siege to be successfully carried out at all if the defenders are well 
supplied with provisions and war material, 

Civil and mechanical engineers have recently done much to 
improve guns and small arms; military engineers had now better 


turn theirattention toimproving the existing systems of fortification 
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These operations would occupy more | 
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or to devise something entirely new, so as to bring the system up | 


to a level with the recent improvement in guns, &c. 
The War-oflice, however, has a very ingenious mode of depriving 
the country of t} 
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ra i to make him brevet-major in the 
army. revet rank then goes on until by the time he arrives at 
ther major-general, he is lost to the corps of Royal Engineers, 
so that the more talent an officer displays the sooner he is got rid 
of 1 engineer officer. 


\iajor-General Simmons, who is at present the director of the 
Chatham establishment, and who is in the prime of life, and well 
adapted from his experience at home and abroad to conduct the 
duties of the establishment, must soon leave, for no other reason 
than that he has got « few red feathers stuck into his hat. 
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ELECTRICITY—CAN IT BE CONVERTED INTO WORK OR HEAT? 

Str,—Neither in your columns, nor elsewhere, among electri- 
cians, have I yet found anyone ‘*able seriously to defend, after 
due examination and without any mistake in terms, the principle 
of the convertibility of electricity into work or heat.” Nor have I 
yet been referred to any experiment ‘‘in which even a probability 
can be shown of such a conversion having been effected.” 

My ‘“‘ strange” letter has not, however, been barren of results, 
since it has directed to this subject the attention of Mr. F. A. Paget, 
and also of severalother men of sound scientific attainments, whose 
ultimate judgment must decide, at least pro tem., upon the question 
at issue. And, moreover, it has caught, as in a trap, a fine nonde- 
script specimen of the genus gorilla, which I do not intend shall 
escape; as the individual is an interesting study from several points 
of view, and especially in relation to the question which will 
naturally be asked when I have proved the conversion of electricity 
into heat or work to be as impossible as the transmutation “ of lead 
into gold, or of antimony into foot-pounds.” How is it that such 
a mistake should have been allowed to become prevalent, and 
should have remained uncorrected by the highest recognised 
scientific authorities—even by the very men who have mainly 
supplied the means and data to prove that the conversion of elec- 
tricity into heat or work is merely a gratuitous assumption ? 

Hitherto I have been able to find no better foundation for this 
assumption than the following, which is in substance the only 
‘“‘argument” I have ever known to be used in support of it:— 
“The passage of electricity through an appreciable resistance pro- 
duces heat; eryo, this heat results from the conversion of elec- 
tricity. If not, where can the heat come from ?” 

Here we have an example of a syllogism in which the major 
premiss is undeniable, but in which the minor is defective, being 
replaced by a question which is falsely assumed to be unanswerable. 
The remark of the Quaker:—‘'Sir, you tell me a falsehood, and 
then you ask me a question!” would be applicable in this case. 
The question proposed can readily be answered, and the answer 
disproves the conclusion. 

I do not purpose, however, to answer this question in the present 
communication, for I am not yet perhaps justified in assuming that 
a somewhat better case cannot be made out in support of the above 
conclusion; and it will be interesting, first, to examine some of 
the consequences of this conclusion, and, secondly, to show, by 
means of a simple experimental example, that heat or work may 
be produced by the passage of a current, without any conversion of 
electricity taking place. [ shall commence the work of demolition, 
but shall not yet enter upon that of reconstruction. Before so 
doing I may have something tangible to combat—an adversary at 
least ‘*more worthy of my steel” than Gorillarum Rex, so happily 
unconscious at the present moment of having “rushed in” to 
exhibit his mountebank presumption, where, some few years ago, 
Mr. W. R. Grove himself might well have “ feared to tread.” 

ist. To begin, therefore :--If the heat evolved during the passage 
of electricity through a conductor result from the conversion of 
electricity, then—either the whole or a portion of a given quan- 
tity of electricity passing in a given time a section at one extre- 
mity of a wire must be lost by conversion before reaching the other 
extremity of the wire; and it must be impossible to cause electricity 
to pass from one conductor to another, through a resistance, with- 
out converting some portion of the electricity into heat or work. 
Consequently, if we assume that in the circuit of a battery 
electricity passes, through an external resistance, from the positive 
to the negative pole, the galvanometric indication of the quantity 
of electricity passing must be near the negative pole either ni/, or 
less than near the positive pole. On the other hand, if we adopt 
the obsolete and untenable *‘ double fluid” hypothesis, the galvano- 
metric indication must necessarily be Jess towards the centre of the 
**reduced length” of the external resistance than elsewhere; but 
we know that in an insulated circuit, excepting where derivations 
occur, the galvanometric indication is at every point the same. 

Further, since we know that if a given length of cable che sed 
to a given electrostatic tension be connected with a second sii ilar 
length of cable (forming a condenser of equal inductive capacity), 
the tension will be exactly halved, the fundamental electrical law 














T=Q R, or T= P- (T being tension, Q quantity, Rk inductive 


resistance, and C the converse of the latter, or inductive capacity) 
must—if there be any conversion of the electricity passing through 





the wire resistances—be erroneous, R 
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R= =~, which, with the above, constitute the basis of electro- 


Again, the expressions Q = 
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staties, must also in this case be erroneous. 
Further, the heat generated by the conversion of electricity 
should, other things being equal, be simply proportionate to the 
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Joule, and to every experimental result, the heat evolved is pro- 
portionate to the square of the quantity of electricity passing in a 
given time through a given resistance. So that, as we cannot 
admit that the effect varies as the square of the cause, if the pria- 
ciple of the convertibility of electricity into heat be true, Joule’s 
law and every experimental result in confirmation of it must be 
wrong. 

Further, if the heat evolved in a cireuit of given conductive 
resistance results from the conversion of electricity, and is propor- 
tionate to the quantity of electricity passing in a given time, this 
heat cxnnot be proportionate to the quantity of zine consumed in 
the battery (which, in the absence of iocal action, is, with a given 
resistance, precisely as the square of the intensity ef current). 
But, according to the principle of the conservation of energy, the 
heat due to the oxidation of a given quantity of zinc in the battery, 
and not rendered sensible at the spot where the chemical action 
takes place, must be evolved at other portions of the circuit, or 
become converted into work. i 

Further, if electricity be convertible into heat and work, it must 
have a thermal and a mechanical equivalent. But no such 
equivalent has ever been given, and it is simply impossible that 
it should be given; for, as is shown by the law of Joule 


(?@R6=E19= 4 §) the same quantity of electricity passing 
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through conductors of the same resistance, but not in the same 
time, may in one case scorch and rend a tree with the terrific 
energy of the lightning flash, or fuse a solid bar of iron, and in 
another case be capable only of raising the temperature of a gramme 
of water by a fraction of a deg. Centigrade, 

But I am going on like the naval officer with his fifty reasons 
for not firing a salute, the first of which—viz., that he had no 
powder—was deemed amply sufficient for the purpose in view. I 
could, if necessary, repeat fifty times the reductio ad absurdum of 
the principle of the convertibility of electricity into heat or work, 
but I will not uselessly oceupy your space in so doing. It will 
suffice for the present clearly to show that heat or work may be 
produced experimentally by the passage of electricity without any 
conversion of the latter taking place. 

Referring to the diagram below, the apparatus required for the 
experiment consists of a con lenser c, of considerable capacity, « 
second condenser c’, so contrived that when the handle /: is noved 
to the position 4’, one set of plates may be removed from 
proximity to the second set of plates, a thermo-electric pile P con- 
stituling, with the galvanometer G, the differential thermometer 
of Nobili and Melloni, a flat spiral of thin platinum wire arranged 
upon a dise of wood W, so as to be conveniently brought into 
proximity to one of the faces of the thermo pile and an electro- 
meter E, The arrangement of the apparatus will be understood 
from the figure. Every portion of it, with the exception of the 
condenser plates connected to earth at EE, and the differential 
ther carefully insulated from earth—say, by 
means of glass rods of which the lower extremities are contained 
within narrow cylindrical vessels of glass or lead, partly filled with 
strong sulphuric acid. 

To determine any appreciable loss of ele 
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take place during the following experiments owing to defective 
insulation, place the movable handle of C’ in the position / and 





charge the wire connecting C and C’ to a given tension by means 
of a battery or an electrical machine. By means of the electro- 
meter E note the fall of tension in one minute. Again charge the 
wire to t tension as before, and immediately place the 
handle in i W’; then note the fall of tension in one 
minute, he fall of tension in the first instance be from t tot’, 


Then ‘—* +t ©) will 









and in the second instance from ¢ to t’. 


be a sufficiently close approximation to h, the loss of tension 
during the following experiment if their duration in each case be 





As 
one minute. . 
Experiment I.—Place the spiral arranged upon W in close 
proxisuity to one of the faces of P, charge the wire as in the first 
instance, and, by means of /, cause one set of plates of the con- 





denser C’ to revolve rapidly, but with an equable motion, about 


the axis to which they are attached. 





A succession of currents, alternately in opposite directions, will 
then pass between C and C’.. The wire spiral upon W will become 


heated, and a thermo-electric current from P will in consequence 
produce a deflection upon the galvanometer G. Note that this 
deflection rapidly increases as the velocity of rotation is aug- 
mented. . 
At the end of one minute place the handle in the position 
h, and note the tension upon E. If the experiment has been per- 
formed with sufficient care, the loss of tension, if appreciable, will 
be that only which has been ascertained as due to leakage through 
defective insulation. In other words, the charge ng will 
be the same as though the electricity had remain ,0lly in a 
static condition, and as though no heat, consequently, had been 
evolved during its passage through the spiral of platinum wire. 
Instead of taking one minute as the period of time for the expe- 
riment, we may, in sin anner, take a period of ten or of 
twenty minutes. In all cases, the loss of « appre- 
ciable, will be that which is due to leakag f it heat 
is here produced by the passage of elect y without auy conver- 
sion of this imponderable body. And there is no limit to the 
quantity of heat which may tus, without loss, be produced by 
means of a given charge of electricity. In this case, I may observe, 
the heat evolved is the equivalent of the work performed in moving 
the handle h, and results from the conversion of animal energy, 
i.e., from the oxidation of organised matter. In the next experi- 
ment the work performed results from a similar conversion. — 
Experiment I[.--Remove W and P, and insert, anywhere in the 
conductive portion of the mixed circuit, the galvanometer G, 
charge the wire as before, and suddenly move / to the position /’. 
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The galvanometer needle will be deflected. In similar manner 
move h’ to the position /, the needle will be deflected in the oppo- 
site direction. It may be ascertained, as above, that this 
mechanical effect may be made to take place any number of times 
without any loss of aestlatey by ‘‘ conversion.” 

N.B.—In the construction of the condenser C’, in the diagram, 
the movable metallic plates may, with advantage, be balanced 
upon their axis of rotation by means of plates of ebonite in the 
position shown by the dotted lines, Desmonp G. FITZGERALD. 





THE CURLISS ENGINE. 
Sim,—My attention has been directed to a letter in your last 
number. The writer professes to give some facts concerning 


Corliss engines with Inglis and Spencer’s improvements. I think 
an anonymous communication on a matter of this kind is hardly 
worth notice, but one or two statements might possibly be taken 
for truth by some people if not corrected. Will you allow me 
then, to state that there is no foundation whatever for what is 
there said about its being well-known that the catches and gear of 
these engines give annoyance and trouble by stopping the work at 


The component parts and the dimensions of these parts, both | quantity of electricity in action, But according to the law of | the most critical moment, and instanced by some Corliss engines 
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at Newcastle. None of these Corliss engines have ever been set 
to work at Newcastle, The only one in that neighbourhood is q 
24in. cylinder engine started about three years ago at the Walker 
Alkali Works on the Tyne. As far as I know it never gave any 
trouble; the last time I heard about it it was giving great satisfac. 
tion, and doing the work with half the coal required by the engine 
they had before. Asa matter of fact, it is known that the 
catches, properly hardened, will wear for years without repair, 
and when worn out can be replaced at a cost of about four shillings 
for each engine. 

In answer to the statements about the consumption of coal by 
the Corliss engines erected at the Woolwich Arsenal, I give below 
the results, carefully noted, by order of the authorities at Wool- 
wich, of a month’s working at every-day work; the coal used was 


accurately weighed each day, and the amount sct dowu inclu! 
all used for getting up steam and banking fives : 
Pair of Horizontal Corliss Engines, by Messrs. Hick, Hargreaves 


é€ Geg 


and Co., Fitted with Inglis and Spencer's Patent 4 3 
MM. 


Cylinders 24in. diameter, Stroke 4ft. Revolt 





ms per minute 
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I have no note of the performance of these engines later than 
Wednesday, July Ist. On that day the average indicated horse- 
power was 206°01 steam pressure in boilers (ordinary two-flue class), 
45 1b.; total coal consumed, 5152 lb., equal to 2°5 lb, per indicated 
horse-power per hour. 

It would appear that a certain amount of pr : 
some people against this valve gear, account of its appar 
complication, although I cannot remember of any instance whe 
objection on that point has been made by parties who have given 
the engine atrial. <A large number of these Corliss engines are 
now working in this country, and I have never heard any complaint 
about complication from the engine-mer who have them in charge, 
and if there was any objectionable complication these are the men 
to find it out. 

On the contrary, I am vi 
known to me and to others who really 
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ry frequentl sured of the fact—long 


know what the gear is —that 
»-called simple expansion 






compared with any other syste 
gear in common use this gear is not more subject to wear, and has 
less strain on its parts. ‘The valves are easier to get at for exami- 





nation or removal, and require less power to work them, and ar 
easier adjusted, The gear can also be taken apart, put together, or 
adjusted, with as great, or greater case, by an unskilled man. 1 hat 
it effects a perfect distribution of the steam and regulation of the 
engine dves not appear to be denied. 

These are facts which can be proved by reference to eng 
work in almost every part of the kingdom, and it is no ans r 
anonymous letter-writters or others to try ridicule by the use of 
slang terms, and suppose that that will pass for argument or 
reasoning. I am often surprised as well as amused with the clap- 
trap nonsense sometimes spoken, and printed, too, about the 
wonderful complication of this Corliss valve gear. ' 

In steam machinery I am quite sensible of the importance of 
cheapness, provided we can have with it efficiency. As regards 
first cost, a steam engine is something like a watch —it can be had 
at almost any price; but it depends altogether on circumstances, 
and what it is required to do, whether it is best to use a cheap 
got-up engine or one of more perfect construction. If a man 
wanted a gun only to burn powder a “‘ Brown Bess” would suit 
his purpose quite as well as the more complicated and costly 
breech-loader of the present day. A, 4 

The manufacturers and millowners of this country are, I think, 
quite able to estimate at its true value the importance of employ- 
ing steam machinery of the most perfect principle and construc- 
tion to give the maximum regularity of speed with the minimum 
consumption of coal; but the question as to which is the best 
engine will always remain to a great extent a matter of opinion, 
and I do not propose to discuss it. WILLIAM INGLIS. 

97, Bridge-street, Manchester, August 12th, 1868, 
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THE AERONAUTICAL EXHIBITION. 

$1r,—I have noticed that since the late exhibition of objects of 
an aeronautical character at the Crystal Palace, the subject of 
aerial locomotion has been taken up by several of your corre- 
spondents. : : 

Though, perhaps, mechanical knowledge at the present day is 
not equal to the contriving of a flying machine, it appears to me 
that there is no reason why it should not be ultimately accom- 
plished, ; 

If a machine were made with two large vanes or screws set in 
opposite directions, and geared so that they 
would work in opposite directions about the 
- spindle A, B, they would act one as a ful- 
crum for the other, and would both have @ 
tendency to rise in the air, The screws 
might be carried on horizontal arms mae to 
slide in grooves in the spindle, and, when a 
sufficient elevation had been attained by 
working the screws, the arms might be 
moved until they acquired the position 0 
an inclined disc, the inclination being in the 
direction of the locality which it is desired 

A to reach, and the machine would descend 

in that direction, If one operation was 8 
not sufficient it might be repeated. 
small balloon, attached to the machine 
so as to render the specific gravity of 
the whole but little greater than that PP 
of the atmosphere, would also be of £ 
assistance if there was not much wind ; 
and if the machine was made on a large . 
scale a pair of the screws set horizontally would steer it, and per- 
haps do away with the slanting descent. : 

Lima Villa, August 10th, 1868, CHARLES LEAN, jun. 

[The plan of using superimposed reversed screws has long —_ 
experimented on by Vict. Dupont d’Amecourt, and several suc 
screws were shown by him at Sydenham, but the results were not 

E. 


satisfactory.—ED. 











Aveust 14, 1868. 


lh & 


119 





whl 


ees. 











RAILWAY MATTERS. 
THE proposed dividend of the Furness Railway Company is at 
the rate of 8 per cent. per annum, 


Tue line between Bedford and Moorgate-street was opened for 
suburban and local passenger traffic on Monday, the 13th of July. 

TE Michigan Southern Railroad Company have purchased the 
sleeping coaches which have heretofore been run on the road, and 
will hereafter operate them themselves. 

THE directors of the Staines, Wokingham, and Woking Railway 
have resolved to recommend a dividend at the rate of 3 per 
cent. per annum for the half-year ended the 30th June last. 

Tue railway passenger-tax is rapidly approaching half a million. 
In the financial year, 1866-7, it produced £471,631; in the year 
1867-8 it has advanced to £486,142. The tax is not levied on Irish 
railway companies, 

RAILWAY materials to the amount of 333,329 tons were last 
year sent out from this country to India at a cost of £3,827,420. 
The whole expenditure in this country during the year was 
about £4,000,000, In India it was about £3,000,000, 

Tue report of the directors of the Maryport and Carlisle Rail- 
way states that the directors recommend a dividend on the 
ordinary shares at the rate of 7) per cent. per annum, and on the 
preference shares according to their respective guarantees, 

THe length of railways open in India was increased during 
the last year to 3943 miles by the completion of 319 miles. There 
are 165 miles now in course of construction, and various proposals 
for extending the railway system are under consideration. 

Tut locomotive stock of the Indian railways was last year 
increased by 151 engines to 786 in all. The passenger carriages, 
which on the Ist of May, 1867, amounted to 1973, now number 2733; 
and 2043 trucks and wagons have been added to the former stock 
of 16,162. 

Witu respect to the Settle and Carlisle Railway, the Midland 
directors huve had several interviews with the directors of the 
London and North-Western Railway Company; negotiations are 
stili pending, though not so far advanced as to enable them to lay 
any definite result before the shareholders, 

On Saturday night, shortly after eleven o'clock, an accident 
occurred on the railway bridge at Blackfriars. A train proceeding 
to Ludgate-hill came into collision with some empty carriages. 
Several of the third-class passengers in the foremost compartments 
sustained contusions, and two or three were severely injured. 

THE new Act for the regulation of railways provides that—‘All 
railway companies, except the Metropolitan Railway Company, 
shall from and after the ist of October next, in eve y passenger 
train where there are more carriages than one of each class, provide 
smoking compartments for each class of passengers, unless 
exempted by the Board of Trade.” 


A COMPENSATION case tried on Wednesday at the Ipswich 
assizes had a curious result. A commercial traveller brought an 
action against the Great Northern Company to recover damages for 
injuries sustained in a recent coliision. He claimed £1,500, and 
the company offered £1000, The plaintiff was not satisfied, and 
on appealing to a jury was awarded £750, 

Messrs. BARLOW AND LIDDELL report that the Bedford and 
London Railway is in good working order, and nearly finished; 
that a sufficient portion of the station might be ready to receive 
the through passenger traffic in the month of September next; 
aud that the canal basin and the remainder of the coal drops will 
be ready for traffic about the same time. 

Mr. IT. HuGues, M.P. for Lambeth, writes to the papers in con 

ation of the increase of railway fares in and about the metro- 

So far,” he says, *“‘from thinking the rise in fares a 
necessity, J believe it to be a mistake, financially as well as in other 
ways, aud that cheaper fares and better accommodation would pay 
the companies far better in South London.” 





Mr. KiktTLty reports that the Midland rolling stock is in good 
working order, and that during the half-year ending the 30th of 
June the renewals of locomotive stock have been ten engines, 
thirty-nine carriages, fifteen brake vans, seven horse-boxes, three 
carriage trucks, two Post-office tenders and vans, and 249 wagons, 
the entire cost of which had been charged to revenue. 

A NEW territory, called Wyoming, has been organised by Act of 
Congress, and the President has appointed officers to govern it. 
It is a detachment from Western Dakota, Utah and Idaho contri- 
buting a little to its formation. The Union Pacific Railroad 
crosses its southern border, and here villages are springing into 


existence, and the habits of civilised communities beginning to be 


introduced. 

Mr. Cross_ey reports that the Midland line, works, and stations 
have been kept in a good state of repair, that forty-four miles of 
permanent way have been relaid during the half-year, on fourteen 
miles of which the strength of the rails had been much increased, 
and that the length of railway maintained has been 820 miles, 
being thirty miles more than in 1867. The entire cost has been 
c.wiged to revenue, 


Ir is stated in some of the Brighton papers that an effort is 
about to be made to promote a new line of railway between that 
town and the metropolis. The town council are said to be in 
favour of the plan, and several of the leading landowners along 
the route have promised to co-operate. The movement has been, 
of course, stimulated by the recent raising of fares on the London, 
Erighton, and South Coast line. 


Ir was reported at the recent meeting of the Solway Junction 
Company that the viaduct, which has been extended GUOft., is 
a solid and permanent structure. The portion of the embankment on 
the English side of the Solway is making very rapid progress. 
There is no reason to doubt but that the arrangements made with 
the contractors for the completion of the line by the Ist of Feb- 
ruary next will be carried out in their integrity. 


A WRITER in the Zimes says: —‘‘Since the railway fares have 
been raised many gentlemen have travelled third-class. The rail- 
way people, however, with great ingenuity, manage to pay us out 
in this way: they incommode the few who have paid for first-class 
tickets and accommodation by introducing into their first-class 
carriages the ordinary holders of third-class tickets, who smoke, 
spit, swear, and make themselves generally disagreeable.” 

THE negociations of the North-British directors for creating the 
Glasgow and Coatbridge Railway a separate undertaking have been 
brought to a successful issue. It was with great confidence that 
the beard recommended the Glasgow and Coatbridge undertaking 
to the shareholders as a line which would not only be remunerative 
to the shareholders, but go far to strengthen and consolidate the 
company’s system in a district where the mineral traffic was 
reckoned by millions of tons, 

THE impolicy of raising fares upon railways, especially upon 
those on which a large part of the traffic is pleasure traffic, has 


just been shown in the returns of the South-Eastern and Brighton | 


lines for the past week. The former presents an increase of little 
more than £100, and the latter an actual decrease of nearly £300. 
And this has happened in spite of the so-termed ‘‘ natural growth 
of traffic” on which the chairmen of both companies have placed 
80 much reliance in their official speeches. 

THE case of Thatcher v. the Cambrian Railway Company was 
tried at Wells assizes on Thursday. The plaintiff in this case was 
& commercial traveller, travelling for a house at Sheffield, and in 
April last, while a passenger on the defendants’ railway, met with 
4 serious injury in consequence of a collision near the Welchpool 
station, The company admitted the negligence, and the question 
was simply the t of comy tion to be paid. The learned 
counsel having consulted together, it was agreed to take a verdict 
or the plaintiff for £1750. 











| NOTES AND MEMORANDA. 


Mr. Brown1nc has observed several faint markings on the planet | 


Venus resembling the grey plains on the moon. These markings 
seem to be studded with white spots of various sizes. 

MELTED alum mixed with burr stone reduced to the consistency 
of sand is the cement used for filling holes in burr stones. If the 
holes are large, coarse pieces of burr stones may be used at first, 

| finishing with the finer material. 

THE Revue des Deux Mondes says that the wine drunk by the 
lower classes is not wine, but a mixture, the basis of which is 
sugar; that even in France French brandy is scarcely known, and 

| that while more than 200,000 casks of Madeira are sold, only 1000 
are made, 

Mr. Huaerns has succeeded in showing that the nebulz are not 
approaching the earth or receding from it at a rate which is 
appreciable by his instruments, but he finds that Sirius—the only 
fixed star which he has had time to examine satisfactorily—is ap- 

| proaching the solar system at the rate of nearly 29} miles per 
second, 
| SIMPLE tar water, we are told, may be employed for dyeing silk 
and wool, what is called a gris cendre, or ash grey colour. The stuff 
is first mordanted with weak perchloride of iron, by soaking in 
the solution for some hours. It is then drained and passed 
through the bath of tar water. The oxyphenate of iron, which is 
thus precipitated on the fabric, gives a very solid colour. 
— great eclipse of August 17 will be well watched. 
the 
Tennant, there is to be one under the charge of Mr. Pogson, the 
Government astronomer at Madras; another has been sent out by 
France, under M. Jansen; and there is also to be a Prussian expedi- 
tion. Mr. Huggins has sent out to Mr. Pogson a spectroscope and 
| apparatus for observing polarisation. 


| In the report upon the Universal Exhibition of Paris, prepared by 
M. Neumann, in the name of the Austrian Commission, it is shown 
that the telegraphic lines of the whole world have a total length of 
47,255 geographical miles, There are in Europe 8000 telegraph 
offices, and 4000 in the other continents. No less than 1,300,020 
hundredweights of metal have been used for the conducting wires, 
and the expense of establishing all the lines are estimated at 
nearly £8,400, 000. 

THE conversion of pigiron into malleable by the “ puddling’ 
process was commenced in Scotland about forty years ago, when ® 
number of workmen from England and Wales were brought int® 
Lanarkshire for the purpose of instructing the Scotch ironworkers 
The first attempts, however, to establish this branch of trade was 


Besides 
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not successful, and it was not until 1836 that it was fairly started. , 


There are now nearly 400 puddling furnaces and 50 rolling mills in 
operation, which, in 1867, produced 143,000 tons of malleable iron, 
valued at £1,006, 600, 

WE read in the “ Bulletin de la Societé Industrielle,” of Mul- 
house, of a very simple way of making a fireproof flooring ap- 
plicable to warehouses and granaries. It consists in first spreading 
upon the planks a layer of clay about an inch in thickness, and 
running upon this a layer of asphalte about half an inch thick. 
Numerous experiments, we are told, have proved the efficacy of 
this as a protection against the spread of fire, and it has been 
adopted in all the corn stores of the Gencral Omnibus Company 
of Paris. 

A NEW niethod of preparing magnesium has been devised by M. 

teichert. He takes 1000 grammes of the anhydrous double 
chloride of magresium and potassium, pulverises it and mixes it 
with 100 grammes of finely-powdered fluor spar; this mixture is 
fused with 100 grammes of sodium. The compound prepared for use 
oc in the mineral kingdom as carnallite. White pieces of this 
mineral are available, and require no previous treatment; coloured 
fragments must be dissolved in water, the impurities allowed to 
settle, and the lixivium evaporated. 





ACCORDING to Customs returns recently published, 40,942 vessels 
were registered in the British Empire in 1867, requiring 346,606 
men, and representing a total of 7,277,098 tons. An epitome of 
these figures indicates that of these vessels 27,918 belonged to the 
United Kingdom, 855 to the Channel Islands, and 12.169 to 
British plantations. A total of 2180 new vessels were built and 
registered during the year, 1305 of which helonged to the United 
Kingdom, 23 to the Channel Islands, and 852 to British Planta- 
tions. A total of 32,756,112 entered inwards and cleared outwards 
in the United Kingdom. Those entered inwards represented 
11,197,865 tons British, and 5,140,952 tons foreign, and those 
cleared outwards 11,172,205 British and 5,245,090 foreign. 

Tue extraction of oils by means of bisulphide of carbon is now 
carried on at Moabit, near Berlin, upon a very large scale. In the 
manufactory of M. Heyl 2570 kilogrammes of oil, of sufficiently 
good quality to be employed in lubricating machinery, are manu- 
factured daily. Colza and linseed are the materialschiefly operated 
upon, and the residues serve to feed cattle. The seeds are first 
crashed and dried by heating. For the daily fabrication of 2570 
kilogrammes of oil orly six men are required. Analysis hasshown 
the residues to contain only 2 per cent. of oil and 7 per cent. of 
water, while the residues of the ordinary pressure process contain 
9 per cent. of oil and 15 per cent. of water. In the extraction of 
the oil 7000 kilogrammes of bisulphide of carbon are used daily, 
and the amount lost is 28 kilogrammes. 


Mr. Hucerys has subjected Brorsen’s comet to spectroscopic 
| analysis. The spectrum consists of three bright bands, somewhat 
| resembling those seen by Donati in the spectrum of the comet 
which bears his name. ‘The length of the band shows that they 
are not due to the stellar nucleus of the comet alone, but are pro- 
duced by the light of the coma, or at least of its brighter portions, 
In one of the bands Mr. Huggins could occasionally detect two 
bright lines shorter than the band, and therefore presumably 
due to the nucleus alone. This view of their origin was confirmed 
| by the circumstances that they were not visible when the middle of 
the comet was not on the slit, whereas the nebulus band on which 
they were projected continued visible so long as any part of the 
comet, except its extreme margin, was upon the slit. A very faint 
continuous spectrum was also visible. The brightest band was found 
to lie nearly in the same position as the brightest line of the nebulz, 
which is coincident with the double line in the spectram of 
nitrogen. 

Kress has continued an investigation, begun some years ago by 
Dufour, on some of the phenomena of retarded ebullition. The 
experiments have an interest for mechanics and engineers, inas- 
much as they may throw light on the causes of some boiler explo- 
sions which have appeared inexplicable. The experiments were 
made in a retort connected with an air-puinp, the water having 
previously been boiled several times to get rid of air in solution. 
| After connection with the pump the water is again brought to the 
boiling point, and then the heat is withdrawn and the pump set to 
| work. 


sary to pump to caution, as at that point the ebullition is likely to 
be violently reproduced. But that stage being passed, it was 
found possible to get a perfect vacuam, and allow the temperature 
of the water to sink to 86 deg., or 104 deg. Fah., without any 
ebullition. At this low temperature and pressure, however, 
violent ebullition can be set up by some means; among these Krebs 
mentions two which he thinks may afford explanations of some 
explosions. One is a sudden application of heat, the other isa 
shaking of the liquid. The latter seems unlikely to be realised in 
| a large boiler, but the former, we think, may happen when, for 
example, after a fire has been banked for some time, and the 
temperature and pressure allowed to fall, a violent stir has been 
given to the fuel, and a torrent of flame sent through the flues; 
and we rather think explosions have really occurred under such 
circumstances, 


expeditions sent out under Lieut. Herschel and Major , 


When a vacuuin of Llin. was obtained, and the tempera- | 
ture of the water had fallen to 167 deg. Fah., it was found neces- | 


MISCELLANEA. 

THERE will be another concession of prices for dispatches over 
the Atlantic cable after the lst of September. 

TuERE are thirty-eight colonial-built and seventy-three foreign- 
built vessels registered in the United Kingdom. 

THERE are twenty-two alabaster quarries at and near Volterra, 
which yield annually about 500 tons of alabaster, 

ANOTHER party of emigrants, numbering 128 persons, has been 
send out from East London by the emigration fund. 

THe Whitwood and Methley,collieries, worked on the co-operative 

' principle, have just divided a large sum amongst their men. 

Tue connection of Mobile Bay with the Mississippi River, vid 
Bayou Manchac, is being agitated by the citizens of Mobile. 

A concession for laying a telegraph cable from the Spanish 
Antilles to the coast of Mexico has been granted to Senor José 
Caceres. 

SHarTs are sunk on the Osmund Mountain in Sweden for the 
| working of certain petroleum springs which have been dis- 
covered. 

THE piling along the last remaining portion of the Thames em- 
bankment is making most rapid progress, and will apparently be 
complete in a few days. 

Tne Runcorn new waterworks are able to pump 800,900 gallons 
a day, and to sell a large quantity to the Duke of Bridgewater's 
trustees at £5 a day. 

THERE are at present only three entrances to the Thames em- 
bankment, namely, Villiers-street, Waterloo Bridge, and Essex- 
street. The remainder will, however, be shortly thrown open. 
| <A roraL of 900 timber and 357 iron vessels were registered as 
| new ships during the last year, representing additions to our 
| merchant navy amounting respectively to 145,880, and 166,334 
| tons. , 

AUTHENTIC accounts have reached us from Queensland, to the 

| effect that the newly-discovered goldfields at Gympie Creek, the 

Canning Downs,and several other places, are yielding abun- 
tly. 


| Tae yield of marble from the famous Carrara quarries for the 
years 1863-4-5 amounted to 126,928 tons, producing annually 
about £40,000. The quarries now give employment to 2238 
| persons. 

| THe King’s Cross market, which is expected to meet a want 
long felt by a large population in the north of London, was opened 
|on Friday by Mr. Thomas Chambers, one of the members for 
Marylebone. ; 

In the port of London, Customs’ duties amounting to £10,819,711 
were collected in 1867, an increase of £269,648 over the amount 
collected in 1866. In Liverpool the amount in 1867 was £3,040,501, 
an increase of £172,900. 

Tue great crater of Kilanea, Sandwich Islands, for many years 
inactive, has again become a thing of life. The glare of its fires 
can be distinctly seen from Hilo, a distance of forty miles, No 
damage is yet reported. 

CuTTinG beans in the daytime was found to shell them so much 
that on the farms of Messrs. Howard, of Bedford, their reaping ma- 
chine was last week kept going throughout the night, and no 
mishap whatever has occurred, 

THERE were last year 1151 vessels sold or transferred in the 
United Kingdom, 842 were wrecked (of which 800 were sailing 
and forty-two steam vessels), aud 117 vessels of various kinds were 
broken up, representing a total of 27,088 tons. 

Durine the last year 34,427 British and 24,511 foreign vessels 
entered inwards, representing respectively 11,197,865 and 5, 140,952 
tons, and a total of 33,502 British and 24,847 foreign vessels cleared 
outwards, representing 11,172,205 and 5,245,090 tons. 

THE cables for the new suspension bridge at Niagara Falls have 
been completed, and will be stretched across the river and placed 
upon the towers during this week. It is expected that the bridge 
will be opened to the public about the 15th of October. 

Ir is a remarkable fact that whereas prolonged strikes formerly 
kept now and again occurring at Messrs. Briggs” pit, no disruption 
of the kind has occurred since the adoption of the present co-opera- 
tive system, although both advances and reductions have been 
made. 

A company has been introduced, called the Tower Subway 
Company, with a proposed capital of £12,000, in shares of £10 
each, to establish under the Thames a Subway between Tower- 
hill and Southwark for the conveyance of passengers and parcels. 

SEVERAL patents have been recently taken out in Australia for 
the preservation of Australian meat for exportation, and various 
establishments of this kind have commenced operations, and are 
reported to be rapidly extending their business with the mother 
country, and with Hamburgh. 

HUNTING, as a matter of commerce, is largely pursued in the 
Russian province of Archangel, The following is the average 
annual capture of various animals :—400,000 squirrels, 22,000 
ermines, 40,000 hares, 3000 white or sky-blue foxes, 200 large 
wolves, ‘75 ditto smaller breed, and 260 bears. 

THE Regent's canal is so much affected by the drought, that the 
company have employed Messrs Easton and Amos and Mr. Henry 
Sykes, of Kennet Wharf, in pumping back the water over their 
nine lowest locks, and these firms are employing nine large centri- 
fugal pumps driven by portable engines for this p 

DvRING the last five years 6U6 timber and seventy iron sailing 
vessels were built in England, and forty-four timber and 120 
iron steam vessels, and the total number of vessels in the United 

| Kingdom and British possessions are as foliows;— 1521 timb 
and 138 iron vessels, sixty-nine timber, and 235 iron steam vessels. 

Tue coral fishery by Italian, and especially Neapolitan vessels 
on the Sardinian coasts, has been exceedingly successful this 
season. A bank was lately discovered the richness of which will 
compensate for the losses of the early period of the year. Within 
twenty-four hours a few boats got up rough coral to the value of 
20,000f., and some pieces Of extraordinary size were obtained. 

We lately mentioned the discovery of a seam of coal at Chanda, 
by Captain Smith, the Deputy Commissioner of that place. Chanda 
is eighty-five miles south of Nagpore, and seventy miles from the 
nearest station on the Great Indian Peninsula line, with good roads 
| leading to it. The Central dudia Times says it is now quite cer- 

tain that under the whole sandstone area in this district, which is 
computed at about 600 square miles, coal may be found in any 
quantity. 

On the 31st of December, 1867, there were registered in England, 
7522 sailing and 858 steam vessels of and under fifty tons, and 
12,416 sailing and 11,360 steam vessels above fifty tons burden ; in 
Scotland, 1007 sailing and 138 steam vessels of the former class, 
and 1935 sailing and 363 steam vessels of the latter class ; and in 
Ireland 971 sailing and fifty-two steam vessels under fifty tons, and 
1046 sailing and 150 steam vessels above fifty tons. 

A TERRIBLE colliery accident has occurred in Belgium. At 
eleven o'clock on Thursday night there was an explesion of fire- 
damp in the pit called Sainte Henriette, at Jemappes, where 300 
workinen are employed. Forty-seven dead bodies were dug out on 
Friday morning ; four men are seriously burnt and two others less 
seriously. The other workmen engaged in the pit at the time of 
the accident have since been extricated uninjured. 

WILLIAM and Simon Reno, Brothers, the reputed leaders of the 
gang of desperadoes who have been robbing American express trains, 
are in the New Albany (Indiana) gaol for safe-keeping. They had a 
preliminary examination at i m, Scott County, Kentucky, 
on the charge of robbing the Adams express, at Marshfield, on the 

| Jefferson Railroad, a short time ago. The proof was so strong 
| against them that each was held to bail in the sum of 63,000 dols., 
and they were sent to New Albany for safe-keeping. 
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—_ NOTICE, 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Enoixeer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co, have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tue Enat- 
NEER is actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
yacter, Or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signa'ly fruitless, attempts constantly made to injure this 
journa!, our readers generally will have already formed 
their own opinion, 


3, Moorgate-street, London, 
5th March, 1868. 

At the request of the a a a of THe ENGINEER news- 
per we have examined the books kept in their office, and 
find that the bon& fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 

100 copies weekly. QuiLtTer, Bau, AnD Co. 


POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 
Dated 28th May, 1868. QvILTER, BALL, AND Co. 


—_s— = a 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. --Messrs, A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers, 

8T. PETERSBUKG.—M. B. M. Wotrr, Bookseller, 

MADRID.—D. Josz ALcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 


—— E> 





TO CORRESPONDENTS. 
*," Wecannot undertake to return drawings or manuscripts, and 


must therefore request our correspondents to copies, 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

H. T. 8S. (Malvern).— We will answer nert week. 

— «Cornwall).—** Essential Elements of Practical Mechanics,” by Oliver 

wrne. 

L. H. (Carlisle). The Modern Practice of Boiler Engineering,’ 
Bourne, 8v0, 2s., published by Messrs. Spon, London 

G. 0. G.— We cannot gire vou an opinion. It is manifestly a question for counsel; 
and although we would gladly help you if possible, we cannot break our rule. 

ENGINEER (Highbridge).— You can answer your question yourself by * the rule of 
three” :—As 3ft. \hin. : 10st. Shin, :: 32 to speed of second shaft, and so on 
till you get to No. 5. 7 

AN AMATEUR (Cardiff).—‘‘ Campin'’s Practice of Hand-turning,” a book for 
beginners, 6s., Spon, London. Afterwards, “ On Lathes and Turning,” by 
Northeott, (Longmans and Co.,) a more advanced work, 

E. C. (Portsea).—The cubical contents of your cylinder = 9 X B°1416ft., i.e., 
the length multiplied by the sectional area, which for 2ft. is 81416. Its capa- 
city ts therefore 28°2744 cubic feet. 

J. H.—If C = quantity of water in cubic feet discharged over each Soot of sill, 
H = height in feet of surface of water when still above sill, and h = height of 
surface of water if measured in inches, then C = 214 B® = 5°15 Vv. In 
gauging the waste-board must have a thin edge. The height must be measured 
Jrom the top of the sill or waste-board to the surface of the water where tt is 
atrest. The waste-board must have a free over-fall, 

J. H. (Albert-street, S.E.).—We should prefer to use turbines in the case you 
describe. With \25ft. wide by 5ft. deep of water falling loft. you have some 
thousands of horse-power, so that you will only need to give the height of fall 
and power you require to a turbine maker, stating that the quantity is un- 
limited, and you will get what you want. You do not state what was to be the 
height of fall in the thrie cases you ask us to compare; any or all of the esti- 
mates may therefore be right. 

WILLIAM HETHERINGTON.—Your question may be reduced to the following 
algebraic form :—Let N equal number of gallons required to be stored in the 
reservoir, A the area of the bottom, A‘ that of the top of the reservoir, and D the 
depth wanted, By the nature of the problem, if the sides were plumb, the 
depth would be 15 625ft., ence N = (A X D), or 1000 = 64 X 150625. But 
the sides slope at a quarter to one, and the general formula for the question is 


N= (* + *) x D. In this equation N and A’ are known, and it is re- 

quired to find the value of D. A‘ is known, for since the length of the sides of the 

bottom is 8, that of the top is (s+ =) and, consequently, A’ = (8+ )?. 

The calculation therefore stands— ‘ 
1000 = 644+(8+2) x D. 


by John 





2 
Reducing to the form of an equation, we find D* 4- 32D? + 512 D = 8000. 
Solving for the value of D, we find it to equal 9°05ft., or, practically, 9ft. If 
thas value be substituted in the above equation the proof will be apparent, This 
ts the depth at which the reservoir will just hold the \000 cubic feet of water, 
and it must of course in practice be made a little deeper. 





MEETING NEXT WEEK. 

SOCIETY OF ENGINEERS.—The Society will visit the Patent Concrete Stone 
Works, East Greenwich, and the Thames Ironworks, Blackwall, on Friday, the 
Mth of August, M and A i to meet in front of the railway 
Station, Blackwall, at 11.30 a.m. Visit to the Concrete Stone Works, East 
pemeage > at twelve o'clock; visit to the Thames Ironworks, Blackwall, at 

© clock. 








Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ali other 
ap a oe to be addressed to the Editor of THE ENGINEER, 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 158. 9d. 
early (including two double numbers) £1 \\s. 6d. 

Tf credit be taken, an extra of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 











BIRTEH., 
ot Trevandrum, Travancore, East Indies, on the 20th June, the wife of 
OMAS MASTERMAN HARDY JOHNSTON, Esq., M. Inst, C.E., engineer-in- 
chief to the Travancore Government, of a daughter. 
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IRRIGATION IN INDIA, 


Iw certain situations a canal may answer the purposes of 
both irrigation and navigation, but it cannot be assumed 
that it will under all circumstances fulfil these conditions 
with equal fidelity. A little reflection will point out that 
at periodical intervals one of them must become subor- 
dinate to the other. At the time of a severe drought an 
enormous quantity of water will be subtracted from the 
canal, which cannot fail, if only for a few days, to interfere 
with its navigable capabilities. Taking for granted that 
the irrigating powers of the canal must invariably be first 
exercised, that the parched fields and the famine-threat- 
ened districts must be relieved at all hazards, it is easy to 
perceive that a temporary stoppage of traffic might fre- 
quently take place. A stoppage of traffic is synonymous 
with a loss of profits to those working the canal, and if 
their intereste are not identical with those concerned in the 
irrigating arrangements, much trouble, vexation, and dis- 
pute will arise. There is a strong analogy here between 
the double operation involved in working a canal both for 
navigation and irrigation and in working a heavy goods and 
passenger traffic upon the same line of railway. One 
species of traffic interferes with the other: goods trains 
must shunt and get out of the road in the best way they 
can to allow boat trains and limited mails to go by, and if 
for one accident that happened jt was known how many 
others were barely avoided, an insurance ticket would be 
the inseparable companion of every one that was pur- 
chased for a journey. 

It has been long felt that canals for the purpose of irri- 
gation are urgently needed in India. We may for the 
present omit the fact that navigable canals are also greatly 
wanted. There isa difference in the urgency of the two 
wants. Navigable canals can be replaced by railways and 
roads; canals of irrigationcannot. The former is a matter 
of expediency, relative economy, and financial speculation; 
the latter is a question of life and death. Upon. several 
occasions these vital considerations, concerning not merely 
the welfare, but the lives of our vast Indian population, 
have been prominently brought before the public by 
Mr. Login, C.E., who is well calculated, from an expe- 
rience of over twenty years passed in the north-western 
provinces of Hindustan, to speak practically upon this im- 
portant topic. : 

From the fact that no less than three papers upon irriga- 
tion works were read before the Institution of Civil 
Engineers upon the same night, it is patent that the sub- 
ject has engaged much professional attention. In all 
countries which are visited at intervals by periodical terms 
of excessive drought, provision was made by their ancient 
rulers for meeting the contingencies attendant upon the 
emergency, and for avoiding those wholesale calamities 
which frequently depopulate entire districts. There is pro- 
bably no country more rich in relics of the hydraulic engi- 
neering of bygone days than our great Oriental depen- 
dency—no land more fruitful in warnings of the past, or 
more significant in delineating the dangers impending in 
the future. Whether since the establishment of “ British 
rule in India” thes2 ancient works have been neglected, or 
whether plans of irrigation which suited the times of the 
Aurungzebes and the Abdallahs are not adapted to the 
Hindoos of the nineteenth century, it is not our province to 
determine; it is sufficient for us to know that works of this 
nature were in those days considered of paramount import- 
ance. And surely,if those potentates who valued human 
life as absolutely nothing, recognised their necessity, we 
who regard the conservation of it as the swmmum bonum of 
all human exertion are bound, @ fortiori, to arrive at the 
same conclusion. Although an irrigating and navigable 
canal are very often combined in one and the same channel, 
yet that they are distinct and separate examples may be 
gathered from theinstance of the GangesCanal. ‘The projector 
of this extensive scheme, Sir Proby Cautley, we learn from 
our authority, always maintained that the original inten- 
tion in starting the work was to make it a canal of irriga- 
tion and not of navigation. How far it might be possible 
to construct the canal so as to answer in the first instance 
the pressing want of irrigation, and subsequently, by 
additional expenditure, the purpose ‘of navigation, is a 
question for consideration. One thing is clear, that the 
Government is bound to meet the first demand, but not 
necessarily the second. It is part of its duty to preserve 
tue lives of the population committed to its charge, and to 
avert from them those dangers and perils, incidental to the 
fury of the elements, which they themselves cannot control, 
avoid, or provide against. On the other hand, where roads 
and railways exist, the authorities cannot be fairly called 
wpon to construct navigable canals. Were there no routes 
of intercommunication, no roads of any description opened 
up in the country, the demand would assume another 
phase, but while the authorities would act justly in giving 
every facility to private, enterprise, every inducement to 
the outlay of private capital, they cannot be fairly called 
upon to place themselves in the position of companies, 
engineers, and contractors. It must not be understood from 
the above remarks that we advocate the exclusion of private 
enterprise and capital in the construction of works of irri- 
gation. On the contrary, this would be a matter of simple 
arrangement and convenience. Any company which con- 
sidered that a canal of irrigation in any particular district 
would be likely to prove a remunerative concern, should 
be allowed special facilities for carrying the project into 
execution. \Vhat we would be understood to mean is that 
the onus of providing irrigation work lies with the Govern- 
ment and not with private individ 

Irrigation works would fulfil but a small portion of their 
mission were they confined solely to the providing of water 
when it was urgently needed. They ~- another and 
more importaut duty to perform ‘in confining within their 
channels the swollen streams and the rising torrents. 
Quite as much, if not more, mischief and loss is occasioned 
by too great than by too small a quantity of water. The 





late floods in Orissa and Bengal have been attended with 
a considerable amount of local damage. From Cuttack 
advices have been sent to Calcutta that the whole delta of 
Brahminee and Byturnee is submerged, and that the low 
country about Kendra is one sheet of water. The 
embankment of Brahminee is breached in several places, 
and the flood has risen to a height of 18in. above the 
highest known level. Many villages, together with the grain 
and cattle, have been swept away by the rush of waters, 
and many lives lost in the general inundation. In the 
province of Balasore similar though not so serious losses 
have also been sustained, so that it becomes imperative that 
works of protection and defence against the violence of 
rivers unrestrained and torrents unchecked, should be as 
speedily undertaken as those of distribution and supply. 

It should be borne in mind that those very waters 
which carry ruin and desolation in their path—which 
blast alike the fruits of the soil and the hopes of the 
husbandman—could be gathered together, imprisoned, and 
preserved in storage grounds and reservoirs until the time 
for their utilisation was at hand. They should no longer 
be permitted to ravage the fields and ruin the crops they 
ought to feed and preserve; they should no longer be 
sutfered as masters when they ought to be servants. It is 
true that the undertaking of irrigation works in India 
upon a scale worthy of their value and commensurate with 
the importance of their nature is no trifling enterprise 
Capital, labour skilled and unskilled, materials, enginee1s, 
and contractors will be required in corresponding numbers 
and proportions, but of all these we have abundance and 
to spare. For the young engineer India is at present the 
only field that is open. At home the members of the pro- 
fession are literally treading upon one another's heels, and 
the operations of capitalists and contractors are reduced to 
the narrowest limits. The employment that was once so 
plentiful at home must be sought for abroad. Our task 
here is accomplished, and our duty is to carry into other 
lands those blessings that have attended the exercise of 
professional skill, the expenditure of capital, and the em- 
ployment of labour in our native country. ‘The work laid 
out for the Indian engineer is not to be accomplished in a 
day. Many years will elapse before tangible benefits can 
arise from it in the shape of pecuniary returns; but it has 
to be carried out at whatever risk, and should it not be 
completed in our time it is to be hoped that posterity will 
do us justice and admit that finis coronat opem. 


FOREIGN CONCESSIONS, 

To induce men to invest a large amount of capital, even 
with prospect of quick repayment, in any proposed under- 
taking or scheme, some tangible and decided advantages 
must be ultimately secured to them. Compared with the 
inducements held out by foreign Governments to those 
who are willing to undertake the construction of a railway 
system, or the erection of large hydraulic or other engineer- 
ing works, those presenting themselves at home must 
appear almost insignificant. Beyond an interest in the 
future welfare and prosperity of the project he may be en- 
gaged in, owing to the possession, as part payment, of a 
certain number of shares, or of so much stock, the con- 
tractor for any work here has little or nothing to do with 
the eventual success or failure of the scheme. He may rid 
himself entirely of all connection with his work when once 
done by getting the shares that he has, taken off his hands. 
It must be confessed that the monopoly we once possessed 
with respect not merely to engineering matters, but to 
various and numerous branches of mechanical and maau- 
facturing industry, is fast passing away from us, The iron 
and shipbuilding trades have deserted us, or, at any rate, 
have abandoned the metropolis, in search of some other 
spot in the empire more congenial to their present exis- 
tence and more favourable to their future progress. The 
ring of the anvil is no longer heard on the shores of the 
Thames, the hammer has ceased to fall and the beam to 
rise, the once busy workshops are silent and empty, and 
the incessant hum of human voices is no longer borne on 
the receding tide. Railway enterprise at home is at an end, 
and the capitalist must turn his eyes abroad and seek an 
investment in that quarter. But he will no longer find the 
field unoccupied; foreign engineers have become more prac- 
tical since the days of Stephenson and Locke. They no 
longer fall into the anomalous absurdity of calculatin 
the expense of additional “leads” by a strict aaimentied 
solution. Although still somewhat given to algebra and 
the calculus, they have nevertheless acquired, by their long 
and frequeut acquaintance with their English brethren, 
some of that thoroughly practical knowledge which enables 
a man to estimate at a glance the contents of cuttings and 
embankments, and make a very close guess at the rate per 
mile at which a line may be made. 

There is a vast difference between a contractor— 
whether as an individual or as a firm or company—and a 
concessionaire. The former has his limits strictly defined, 
and it may be said that they are restricted within the same 
“lines of deviation” that mark the boundaries of the 
parliamentary plans. Beyond them he has no jurisdiction, 
save by private acquisition. No adjacent territory is con- 
ceded to him, no mines or quarries become his by virtue of 
his position. Sometimes there are special clauses inserted 
in the specification and intended to meet contingencies of 
this nature, but they usually do little more than accord 
permission for temporary occupation and use. Contrast 
this position with that of a concessionaire, and we shall at 
once perceive the superior value of the latter. A conces- 
sion has recently been granted to a Belgian company for 
the construction of a railway system in Greece. e are 
not at present concerned with the policy of the step, or we 
should question the advantage of making railways in a 
country which has literally no roads or thoroughfares of 
intercommunication. The fallacy of this method of pro- 
ceeding has been proved, not only in India but elsewhere. 
Those who advocate the construction of railways where no 
no roads or feeders exist, simply because they have proved 
so successful at home, and have contributed so efficiently to 
the internal propechy and commerce of the country, forget 
altogether that there is no analogy between the condition 
of England and a country similar to Greece. They are 
oblivious of the fact that when railways were first intro- 
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duced into our own country our road communication was 
completed. We did not want a line from London to 
Birmingham because we could not get from the one place 
to the other by any other means, but we wanted a means 
of accomplishing the journey in less time. In semi- 
barbarous countries, time, so far as the transit of goods 

ud passengers is regarded, is not of very great importance, 
and the question there is not to get from one place to another 
as quickly as possible, but to effect the journey at all. For 
this purpose roads should be first constructed and not rail- 
ways. 

To return to our subject. The lines included in the 
concession bring the cape of Sunium into communication 
with the existing line at Belgrade, and by a branch con- 
nect Greece with Brindisi, which, from its favourable 
geographical position, is unquestionably destined to be the 
great port of Eastern Europe. They also put en rapport 
the principal towns in the Peloponnesus, their total length 
amounting to nearly 500 miles. The extent of the con- 
cession being known let us now inquire into the conditions 
attached toit. In the first place there is no term of years 
included; the concession is in perpetuity, the Govern- 
ment reserving to itself the power of purchasing the line 
and works, if it chooses, at the expiration of twenty years 
after their completion. No interest is guaranteed. This 
will probably to many seem a disadvantageous arrange- 
ment, but other compensating equivalents are accorded. 
All the necessary land is bestowed upon the company 
gratis, with permission to take from the Crown forests as 
niuch timber as may be required, which will be no small 
quantity, as all the bridges will, in the first instance, be 
built of wood ; besides, all materials, such as rails, rolling 
stock, or plant, to be employed upon the works will be 
permitted to enter the couutry duty free. These may be 
considered as the general conditions, but there are others 
of a special, and, in many points of view, of a far more 
valuable and permanent nature to be mentioned. The 
concessionaires have the right of working all mines, 
quarries, rivers, and forests not already opened up for a 
distance of twelve miles upon each side of the line, and in 
addition are granted 30,000 acres of land on the sole condi- 
tion of keeping it in proper cultivation. ‘The company will 
be entitled to a preferential dividend of 10 per cent. upon 
the total amount expended, and any surplus will be shared 
between it and the Government. The survey and prepara- 
tion of the plans are supposed to occupy about a year and 
a-half, and seven years is the term allotted for the con- 
struction of the works. 

Such is a brief outline of a project, which evidently 
bears upon its face the desire of the Government, not 
merely to lay out a main artery of intercommunication, 
but to open up this splendid but neglected country. 
As to whether the means selected are the best for accom- 
plishing the result, we have already expressed doubts, but 
the motive remains good nevertheless. Not only in 
Greece, but in Corsica, Sardinia, and Sicily, there is an 
enormous amount of mineral wealta locked up, owing to 
the fact that there are at present no possible means of 
effecting its removal. The inhabitants of countries com- 
paratively so primitive are not gifted with that irresistible 
desire for aggrandisement, wealth, and possession which 
characterises the Anglo-Saxon. It never occurs to them to 
make even an effort to possess the riches at their disposal, 
aud it remains for the stranger and invader to reap what 
the Aborigines are not able to gather. Until English 
capital and English enterprise assume a wider range than 
they have hitherto done these imperfectly explored and 
undeveloped countries will continue to be as they now are 
—mere depositories of buried treasure. 


RIVER AND CANAL TOWAGE. 


Ir is somewhat singular that although the first success- 
ful efforts for the application of steam power to locomo- 
tion were made on rivers and canals, nearly half a 
century elapsed before steam was made commercially 
available to any great extent on canal systems or canalised 
rivers. The mighty force brought to light in the last 
century has been applied during the present, with how 
great success we all know, to the purposes of locomotion, 
both by land and sea, and on most of the great rivers of 
the werld; but in narrow waters till quite lately the horse 
has been found more than able to compete with steam 
propelled vessels, whether paddle or screw, and has 
survived the trial and failure of various contrivances to 
adapt steam power to canals, otherwise than by the use of 
either of these propelling agents. The postponement of 
the general adoption of steam power on canals and small 
rivers has not, as is well-known, been due to any inherent 
impossibility of propelling a boat by steam power in any 
water, however narrow, but mainly to the fact, that where 
the section of the boat necessarily takes up a very large 
proportion of the section of the canal, propellers acting 
directly on the water are at an enormous disadvantage 
through working in the rapid stream, which must pass 
towards the stern of the boat, and consequently so great a 
proportion of the power is wasted as completely to 
neutralise the advantage of employing a prime mover 
many tinies cheaper than that of animal power. Further, 
it is almost essential for realising the economy of steam 
power that the work should be done rather faster than by 
the haulage of horses, in order that the capital involved in 
engines and boats may be made more productive, * Here, 
however, a new loss of power is met with, arising from the 
wave pushed forward by a boat moving with even a very 
slight increase of speed, so that in anything like narrow 
canals the screw, though it is employed on some, is working 
at a manifest disadvantage. On the Grand Junction, the 
Forth and Clyde, and the Grand Canal in Ireland, after 
repeated failures, very tolerable success has been attained, 
and a positive economy has been shown to result from the 
employment of screw towing vessels, which, we believe, 
are now used for most of the company’s own traffic on the 
Grand Junction and Grand Canals, whilst the Forth and 
Clyde, a wider navigation, employs steam power almost 
exclusively, The washing of the Soke by the wave from 


the screw has not been found to be so serious an obstacle as 
had been anticipated, though we probably have not yet 





sufficient experience on this subject. It seems, however’ 
as if all that can be done has now been done to perfect 
direct towage by screw boats on canals, and yet no very 
transcendent results have been obtained, and it is very 
doubtful if the use of the screw for this purpose will be- 
come general, 

Although themediumand even smallernavigablerivers have 
generally the advantage of being so much wider than arti- 
ticial systems of navigation that the difficulty of the wave 
ahead and the contracted stream almost disappear, they 
bring tleir own special drawbacks, consisting either of 
rapid stream or frequent locks, and in both cases a fluctua- 
tion of the water level and variations in the course of the 
deep water channel, so that there has been quite as much 
difficulty in the introduction of steam as an economical 
power on small navigable and canalised rivers as of canals 
themselves. Probably the first considerable success in this 
department of mechanical engineering was attained in 
France about twenty-tive years ago, when, in addition to 
the enormously long and narrow passenger Steamers 
which toiled up the Rhone, hardly competing with that 
vile conveyance, the diligence of those days, luggage boats 
were introduced, which, besides their paddles, were fitted 
with a heavy cast iron wheel working in a well in the 
centre of the vessel. This wheel, driven by a raotion geared 
down from the engine, was allowed to rise and fall in slotted 
bearings, so that it could rest with its whole weight on the 
gravelly bottom of the shallows, in passing which only, it 
was or is (for we believe these boats still ply) employed. 
Strong projections on the circumference take into the gravel, 
and thus the boat is worked over difficult places with 
a kind of crawling motion. Whether this contrivance gave 
rise to the first experiments in chain towage or not we are 
unable to say. The chain, however, as at first applied, 
was eminently unsuccessful either for the canal or river. 
The plan then adopted was not that of laying a continuous 
chain in the bed of the navigation and hauling on it, but 
of employing a pair of heavy endless chains passing over 
spars fore and aft of the boat, one chain on each side. 
The engine was applied to haul these chains over pulleys 
on the forward spars, the slack passing out over the after 
ones and lying on the ground beneath the boat. This was 
expected to give what we may call a continually moving 
fixed point, but unfortunately it could not be relied upon 
for any considerable haulage, and the boat was unwieldy 
and unmanageable in the slightest current. The next 
notable application was that of the continuous chain laid 
in the bed of the upper waters of the Seine, a system which 
we fully described and illustrated on page 136, vol. xxiii. 
This system is still in full and successful operation above 
Paris for about fifty miles, and on the lower Seine as far 
as Conflens; but it has totally failed asa commercial specu- 
lation between there and Rouen and below Rouen, for 
these parts of the river are sufliciently wide and deep to be 
advantageously navigated by paddle steamers, of which a 
large fleet, principally stern wheel boats, are employed. 

The most recent applications—and we are inclined 
to think the most promising for the future—are those of 
Messrs. Aveling and Porter's traction engines, to take the 
place of the horse, for direct haulage from the bank, and 
of the wire rope and Fowler's clip drum pulley, as a sub- 
stitute for the chain now being introduced in Belgium by 
Baron O. de Mesnil and M. Evth. Although the 
employment of traction engines on canals has Jong been 
contemplated, and some experiments with imperfect 
engines were made several years ago, it was only last 
autumn that the first practical application of this mode of 
haulage was effected on the canal between Dunkerque 
and St. Omer, the engines employed being those of 
Messrs. Aveling and Porter, supplied by M. A. Huet, of 
Paris, and worked by a French contractor, M. de Carfort, 
the same system being also adopted on the Caen ship 
canal, under the direction of M. Geraldi, Jngénieur des 
Ponts et Chausées. In both cases the speed has been 
limited to about three miles an hour, and excellent 
economic results have been obtained. 

On the Caen Canal, and also on that from Dunkerque to 
St. Omer, the 8-horse engines are regularly working with 
haulage loads amounting to from five to 700 tons, which 
they take at about three miles an hour with great ease. 
The system of hauling with the continuous rope and clip 
drum has the advantage over the traction engine plan of 
requiring no towing path, but against this must be set off 
the cost and wear and tear of the rope, and its deteriora- 
tion from being immersed. We understand that this is a 
not inconsiderable item where the water is shallow, but 
that with a greater depth than 6ft. the amount of corrosion 
is exceedingly small, as at that depth hydrostatic pressure 
almost frees water of the air which it contains largely near 
the surface. There can be little doubt of the superiority 
of the rope over the chain as now employed for direct 
haulage. The weight of the chain alone is a serious draw- 
back, and the arrangements for winding it on and paying 
it off are necessarily vastly more complicated and heavier 
than the beautifully simple drum which can be employed 
for the rope. 


PUBLIC WORKS IN TURKEY 

THE great news in Constantinople and in London is that 
Mr. Brassey hastaken up the Scutari, Bagdad, and Bussorah 
Railway, the Honourable Randolph Stewart having 
arrived at Constantinople, accompanied by Mr. Brassey’s 
agent. We believe this is merely a statement to amuse the 
public, and that Mr. Brassey has nothing to do with the 
matter, and very likely no intention of engaging in it. What 
is true is that Mr. Stewart is in Constantinople, strongly 
backed by influence, and that Mr, MacCandlish is with him. 
The foundation for the rest is, we suppose, that Mr. Mac- 
Candlish was Peto, Betts, and Crampton’s engineer on the 
Varna, and that he had some connexion with Wallachian 
undertakings in which Mr. Brassey is reported to be 
engaged, Mr. MacCandlish, who is now a contractor, has 
taken the contract for the Honduras Railway, and may 
naturally look after a Turkish railway contract without 
committing Mr. Brassey. As yet nothing has been done 
under the Bussorah concession, the twelvemonths’ term of 
the Government is approaching, other parties are disposed 





to nibble, and Mr. Stewart and his partners want the usual 
renewal and additional terms. With the influence they 
possess it is likely they will get some prolongation, so 
this affair will hang over for some time. Either Mr. Brassey 
or Mr. MacCandlish will find some trouble to work this ling 
at present, as the Ottoman guarantee is only equivalent to 
£7000 per mile in cash, a small provision for crossing the 
Taurus and some of the mountain ranges, or even for mak- 
ing the much-boasted Euphrates Valley section, belonging 
to Capt. Stewart’s concession, but which some people for 
their own purposes are representing as an independent con- 
cern, With a guarantee of 5 per cent. from the Indian Govern. 
ment, and a grant of the landalong the line. ‘The Ottoman 
Government have granted nothing of the kind, nor the 
Indian either. 

The Vander Elst concession is likewise very slack. After 
an abortive attempt to begin, and the purchase, for a few 
hundred pounds, of old plaut of Peto, Betts, and Crampton, 
the sinews of war are found to be altogether wanting, 
The parties are at sixes and sevens. Vander Elst, after 
trying this market, is said to have formed a new com- 
bination, and the Hungarian Ministry having abandoned 
him, M. Foucas, a former concessionaire of the Adrianople 
line, has gone to Pesth to arrange a combination with the 
Hungarians. 

As to the old or English Railway companies, except 
the Cassaba they are in a deplorable mess. The Cassaba 
Company is getting on; its securities are rising in this mar- 
ket, and matters are being arranged to place the extension 
capital, Still circumstances are not quite ripe for this, 
The 8 per cent. debentures are being taken by the public 
at last at ninety, but this only nets the company eighty- 
tive, which is at a rate above 9 per cent. ; and although 
the Government guarantee is liberal, and the Turks sure 
to pay up for their favourite company, 9 per cent. is a 
high rate for an extension line. ‘They will do better to 
wait till they can place their securities at 8 per cent. 

The Cassaba Company had the wit to keep out of the 
protest of the defaulting English companies. For once the 
Turks have been roused to say something for themselves, 
and they have published an official exposure of the dealings 
of the companies with them which constitute a thorough 
vindication for the Government, and a imenace for the 
companies, Which are put in mind that they have exposed 
their concessions to forfeiture. 

The companies go on muddling and patching up. The 
manager of the Smyrna and Aidin has revived a project 
or a short branch to Boojah, under which the inhabitants 
ff the place are invited to subscribe a subvention of one 
third of the capital, the manager and his friends supplying 
the remainder of the capital for their own profit. The 
beard would do well to discounteuance this project, aud 
invite the inhabitants to subscribe the whole amount in 
shares, which they are likely to do. ‘The Varna Company 
are making exertions to improve their rolling stock, 
with the prospect of a good harvest before them, but their 
present stock and permauent way are much complained of, 

The Smyrna Quay project has likewise brokeu through 
after a considerabie amount of capital was locally sub- 
scribed, and the French contractor has retired. 

Various projects are talked of at Constantinople and 
elsewhere, but it is not necessary at this moment to refer 
to them in detail. 

One curious feature is the arrival of a steam thrashing 
machine at Jeddah, on the {Red Sea, the port of the Holy 
Cities of Mecca and Medina. 

In Wallachia a good bit of work is being done, the bridges 
are well forward, and the railway works getting on, but 
they cannot be opened this year. 


PARIS. 

THE voluminous report of Baron Haussmann, statistical 
portions of which we reproduced last week, seems not to 
have attracted the amount of attention in fiuancial circles 
which might have been expected for so important a 
document. This is perhaps because, to use a City article 
phrase, its figures have already been discounted and its 
facts largely drawn upon. No retailing of such facts and 
figures can however produce anything like the effect that 
they do when presented en masse, as they have just been 
by the great Prefect of the Seine, who tells us not only 
how many kilometres of streets and boulevards, how many 
acres of gardens and squares he has made, how many 
trees he has planted, and how many million yards of 
sewers and water-pipes he has laid down, but what it has 
all cost, or is to cost, in the present and the future. These 
two last items of information are given with an almost 
ostentatious accuracy of detail, and in every shape in 
which it was possible to present them except the right 
one, 7.e., that particular form in which the practical man 
of the present, and the householder, whether of the 
present or the future, will bave to regard them. ; 

The great report to which we allude, and which 
occupies three pages of the Moniteur, may be condensed 
into the simple statement of the fact that Paris has 
been transformed into the most beautiful city in 
in the world at a cost practically equal to a seventh of the 
English national debt, aud that, consequently, the inha- 
bitants of that city must hereafter pay tor this one item 
alone in the proportion of nearly double the taxation which 
in England covers the entire debt of the country. This 
view of the case presents itself at once. The sum expended 
on municipal improvements by the city of Paris during 
the last eighteen years amounts to about £80,000,000 ster- 
ling, or a tenth of our national debt. But as this sum has 
been or is to be borrowed on security less permanent than 
that of national revenue the interest at which it is obtained 
amounts to rather more than five instead of rather more 
than three per cent., and the burden on the taxpayers 
will therefore somewhat exceed a seventh of that which 
our £800,000,000 costs us, although the actual capital 
raised is, as we have said, only a tenth, Were 
the population of Paris about a seventh of that of 
the United Kingdom it is evident that the tax for 
the improvement of Paris would be equal, man for man, 
with that which we are obliged to impose for the payment 
of the interest on the heaviest, but at the same time most 
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productive, national debt in the world. But the ane 
tion of Paris is in reality about a fourteenth that of Great 
Britain and Ireland. Consequently, each Parisian, inde- 
pendently of contributing his quota té the ordinary ex- 
penditure on Imperial account, must just pay double for 
the charge of his municipal debt what we do for the in- 
terest on our national debt. All the considerations of in- 
crease or decrease in the revenues of the city of Paris 
must be completely put aside in an honest calculation of 
the actual effect of the expenditure which has been 
sanctioned and in a great part made, because that income, 
depending, as it does, wholly on arbitrary imrposts, 
becomes merely a means of adjusting and collecting the 
revenue, which must, one way or other, be obtained. 
So much for the debit side of the account. What have 
we to credit? An immense extent of admirably ex- 
ecuted surface work, an almost sufficient system of 
arterial drainage, the finest system of lighting in the 
world, and an abundant and conveniently-disposed 
water supply, and we may add that in the execution 
of all these works the most consummate skill has 
been brought to bear, securing, as far as human means 
can, perfection. But in no case have great engineer- 
ing works been required or undertaken. There 
was no mighty river to bridge, no viaducts have been 
needed to connect previously isolated sections of the city, 
and no contralisation of the railway system has even been 
thought of. A city already, endowed by nature and art 
with most exceptional advantages, has been brought to the 
highest pitch of perfection in all that concerns ornamental 
arrangement, and will continue to be unequalled as long as 
fundsare found forthe maintenance of itsstreets and gardens; 
but no imperishable work has been bequeathed to posterity, 
no great monument to mark the grand constructive genius 
which belongs to modern France has been left for the con- 
templatiou of the cultivated New Zealander of futurity, 
and it must be remembered that the street architecture 
itself, though inspired and directed by Baron Haussmann’s 
Government, has not been provided for out of the funds 
whose payment he bequeaths as his legacy to the future 
generations of France. This street architecture, that is 
the houses and palaces which form the real beauty of 
Paris, have cost a sum which perhaps falls little if at all 
short of that expended by the city on its magnificent 
avenues and parks, and the interest of this sum forms 
another and a separate burden in the shape of increased 
rents, which must be borne in perpetuity by the Parisians 
and their visitors. It is true that to a certain extent the 
contract with the Credit Foncier Company, whilst it has 
for its main object the postponement of existing obliga- 
tions, also includes a sinking fund, but the tenor of the 
arrangement, extending as it does over sixty years, is almost 
tantamount toa perpetual charge. 


FOREIGN CONTEMPORARY PUBLICATIONS. 
A pressure of other matter has prevented our continuing to 
notice our foreign contemporaries for the last two weeks, and 
we consequently find an arrear of articles so numerous that we 
can do little more than advise our readers of what may interest 
them of some of them Amongst the essays in the Royal 
Vienna Scientific Academy Report, vol. lvi., are the following :— 
‘On the Cost of the Construction of the Railways from Berlin 
and Oranienburg to Neubrandenburg and Neu-Ruppin,” p. 187; 
“On the Concession for the Railway from Gennep to Goch, 
Uedem, Marienbaum, Xanten, and Wesel,” p. 187; “On the 
Extension of the Thorn and Posen Railway to Marienwerder,” 
p. 187; ‘On the Progress of the Works of the New Goods 
Station at Stettin,” p. 188; “On the Progress of the Viaduct 
over the Oder at Stettin,” p. 188; “On the Progress of the 
Halle and Vienenburg Railway,” p. 188; “On the Construction 
of the proposed South Thuringia Railway between Erfurt, 
Arnstadt, Ilmenau, Sub], Grimmenthal, Rudolstadt, and Saalfeld,” 
p. 188; “‘ On the Construction of the Venlo and Hamburg Rail- 
way,” p. 189; “On the Recent Sinkings of the Earth at Essen, 
Rhenish Prussia,” p. 189; “On the Construction of a Tunnel 
between Erdorf and Wilsecker on the Eifel Branch of the Rhine 
tailway,” p. 190; “On the proposed Extension of the Crown 
Prince Rudolph Railway of Austria from Villach to Trieste,” p. 
190 (Centralblatt); **On the Consumption of Rails on the Rail- 
ways of Austria,” p. 190; “‘ On the Extension of the Railways of 
Germany and Austria during the Year 1867,” p. 191; “On the 
Construction of the Railway Ferry across the Lake of Constance 
between Romanshorn and Friedrichshafen,” p. 192; “ Deserip- 
tion of the Iron Railway Bridge over the Po at Mezzana,” p, 192 
(/bid ; “On the Concession for the Construction of the Adria- 
nople Railway,” p. 192. 

Following these we may place from Dingler’s Polytechnisches 
Journal, vol. 188 :—Berthelot: “A New Thermometer for Indi- 
cating Temperatures above the Boiling Point of Mercury,” p. 257 
(Annales de Chimic et de Physique (4), vol. xiii., p. 144); Gondolo: 
“A Modification of Boussingault’s Process for Obtaining Oxygen 
from the Air by means of Baryta,” p. 822 (Comptes Rendus, vol. 
Ixvi., p. 488). 

Poggendorff's Annalen der Physik, vol. cxxxiii.:—E. Gerland : 
“On the Electro-motive Force developed by the Action of Water 
on Certain Metals,” p. 513; G. Krebs: “ Experiments on Ebulli- 
tion,” p. 673. (See also “‘ Notes and Memoranda” page.) 

Comptes Rendus, vol. Ixvi.:—Arcon: “ On the Causes of the 
Deviation of the Compass of Iron Ships, and on some Improve- 
ments in the Construction of Ships Calculated to Obviate such 
Deviations,” p. 1139; H. Fizeau: “Second Memoir on the Ex- 
pansion of Solids by Heat,” part IL, p. 1072; Jamin, Amaury, 
and Descamps: “ On the Compressibility of Liquids,” p. 1104. 

H. Buff: “On the Effect of the Rotation of the Earth on the 
Direction of the Wind,” p. 121. 

Annales de Chimie et de Physique, June, 1868:—A. and P. 
Dupré: “Seventh Memoir on the Mechanical Theory of Heat; 
Verification of the Fundamental Theory of Capillarity. Laws of 
Attraction at very small Distances. Energy of Chemical Com- 
bination.” (Travail chimique). (Conclusion). p. 129. 

Archives des Sciences—Arthur Achard : “On the Extension of 
the Second Principle of the Mechanical Theory of Heat,” p. 89. 

Carré: “ On the Barometric Condenser,” p. 631; Tresca: “On 
the same Subject,” p. 631; Pérignon: “Remarks on the Three- 
Cylinder Combined High and Low Pressure Engines built for 
the Friedland,” p. 632; “On the English Marine 
Engines shown at the Paris Exhibition, 1867,” p. 633; Le Brun: 
“On the Slide Valves of the Engines of H.M.S. Sappho,” p. 635; 
Pérignon: “On the Marine Engines at the Paris Exhibition, 
1867,” p. 642; ———- “On Messrs. J, and G. Rennie’s and John 
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Paris Exhibition,” p. 643; H. Mathieu: “On P. Martin’s Method 
of Manufacturing Cast Steel,” p. 656; Rouyer: “On De Courval’s 
Improvements in Forest Culture,” p. 663; E. Flachat: ‘ On the 
samme Subject,” p. 665; De Dion: “Remarks on Renaudot’s 
Paper* on the Theory of Girders,” p. 674; E. Flachat: “On the 
same Subject,” p. 675; Tardieu: “On the Expansion of Iron 
Bridge Piers,” p. 684; Tresca: “On the same Subject,” p. 684; 
H. Peligot: “ Biographical Notice of B. Fourneyron,” p. 820. 

Bulletin de la Société d’ Encouragement (2)|.—Debray : “On A. 
Perrot’s Furnace Heated with Illuminating Gas,” p. 141; C. de 
Freycinet: “ Report to the Minister of Agriculture on the Utiii- 
sation of Sewage in London,” p. 159 (Annales des Mines, 1867). 

Payen: “ Report on Hugon’s Apparatus for the Preservation 
of Wood by Superficial Charring, and for the Disaggregation of 
Rocks by the Action of Heat,” p. 193; D. Bievez: “A new 
Furnace for Annealing Window Glass,” p. 207. 

Génie Industriel, vol, xxxv.—M. A. Starke: “ On a Steam Engine 
with Moving Cylinder and Fixed Piston,” p. 296 (Civilingenicur, 
1867, p. 371); Vandenbrande and Co,: “An Improved Handle 
for Actuating Railway Points,” p. 306; Turgan: “On Japy 
Brothers and Co.’s Watch and Clock and Ironmongery Works at 
Beaucourt, Haut-Rhin,” p, 326 (Extract from the Author's Work, 
“ Les Grandes Usines de France.”) 

In the July number of the proceedings of the French Société 
des Ingeniéurs Civils we find the following observations by M. 
Frellot, in reply to the arguments used by M. Tresca at a previous 
meeting against the principle of Penrice’s rock boring machine, 
we contess we are fully of M. Tresca’s opinion in this case, but 
give almost in extenso the defence of the Penrice machine asmade 
before the Society: — 

“MM. Tresca and Maldaut object that the machine acts on the 
whole section of the gallery in pulverising the rock. This objec- 
tion is however groundless: the disposition of the cutting head 
formed of concentric lines of chisel-shaped cutters spaced in 
ateps retreating from the centre, is intended to avoid this useless 
action by making splits whose size depends at once on the free 
space left between the lines of knives, the angle at which these 
knives are forged and the greater or less tendency of the rock to 
split. If this last is easily done the spaces between the knives 
should be greater and the angle open and vice versd. The most 
#ivantageous space and angle for any given rock are those which 
give the greatest splits for the same penetration on sharp edges. 
This penetration, which represents the quantity of rock more or 
less pulverised, should be the least possible, and thus the angle 
would be of great service as a wedge in splitting. All the ex- 
periments hitherto made, whether on the mountain limestone of 
Vaugirard or in England on hard sandstone, justify this mode of 
action of the new borer. It is sufficient to see it work to be 
convinced that it acts by abrading and disintegrating the rock by 
pieces. 

We cannot agree with M. Moldaut’s opinion that it would 
be necessary in working granite to change the disposition of the 
cutters so as to obtain a complete pulverisation. Granite has a 
natural tendency to split. Of course one must be satisfied with 
smaller splits and the lines of cutters must be approached till 
the distance between them is thirty millimetres instead of fifty- 
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railway. Moreover, in the first system the expense for mining 
powder is saved. 

It is therefore not proved that the use of the new borer will 
be more costly than the system of working by gunpowder. The 
cost price per metre in this sort of work ef the tunnel is but a 
minor point in the question, for the paramount consideration is 
the rate of progress. It will almost always be more advan- 
tageous to complete ten metres a day, even at a greater cost, than 
to accomplish the une metre ata cost ten times less. The question 
for consideration is, I think, less the cost price than the modus 
operandi of this borer, and its claims to rapidity in working. In 
this respect the following results have been obtained in the 
mountain limestone at Vaugirard. The trials lasted each day 
five, six, nine, and fifteen minutes. The progress made, as 
reported each hour, constantly increased in proportion as the 
rollers approached the face of the quarry from 0°75 metre to 
2°00 metres, and even reached 2°64 metres (trial of Ist July). 
The machine has now entered the tunnel which it has made; 
the rollers have there a firmer support, the strokes have become 
more effectual, the oscillations of the machine have diminished, 
and the concussion, which at first extended all over the face of 
the quarry, his nearly disappeared. The cutters, after an 
advance of 3°50 metres, show no sign of deterioration, and we 
hope to be able to maintain a mean rate of progress of two 
metres per hour.” 

[When any boring machine at almost any cost can accomplish 
regularly 6ft. 6in. an hour tubing the whole size of a mine 
level or a railway tunnel in tolerably hard rock, we may count 
on having entered on a new era in engineering.—Ep. E. | 


GOODS ENGINES FOR THE GREAT NORTHERN 
RAILWAY COMPANY. 

THESE engines were constructed by Messrs. John Fowler and 
Co., at their works, Leeds, from the design of P. Stirling, Esq., of 
Doncaster, engineer to the company. The cylinders are i7in. dia- 
meter, with a stroke of 24in. ‘I'he six coupled wheels are 5ft. lin. 
diameter. The total wheel base of the engine is 15ft. Gin. The 
boiler and fire-box casing are made of the best Yorkshire plates, 
jin. thick. The barrel of the boiler is telescopic, 10ft. long by 
4ft. Ojin. diameter at the largest part. The longitudinal joints 
are double rivetted. The working pressure is 1301b. The boiler 
contains 206 brass tubes, lin. diameter outside, placed in vertical 
rows 2gin. centre to centre. The boiler is fed by two No. 10 injec- 
tors through copper pipes and brass valve boxes, The heating 
surface in fire-box is 94}ft., and in tubes 985}ft., total heating sur- 
face 1079} superficial feet. ‘The frames are each formed out of one 
plate Jjin. thick, and are placed 4{t. jin. apart. A cast iron 
drag plate is bolted between the frames at the trailing end, to give 
additional weight to the trailing wheels. The axle boxes are of 
brass, and the horn blocks steel, having cast steel adjusting 
wedges. The springs are of the best hammered spring steel, the 
trailing springs consist of six volute springs, placed in two wrought 
iron troughs, the upper one being secured to the frames, and the 
lower one resting on the axle boxes. A cab to protect the engine- 





| men from the weather is placed over the foot-plate, having plate 
| glass sliding windows at sides and ends. The total weight of 


six millimetres, but even in this case only a thirtieth part of the | 


whole surface will be touched. 

Captain Beaumont and Locock’s machine, spoken of by M. 
Tresca, has all the disadvantages resulting from the use of 
powder; its action is not continuous, the central bit and the fifty 
jumpers which surround its disc pulverise a larger quantity of 
matter than is done by the successive penetrations of the Penrice 
machine for a like advance. The ring of rock which the central 
charge is to disintegrate is never c mpletely detached, which 
renders a good deal of manual labour necessary after each explo- 
sion; and we cannot understand how the quantity of large frag 
ments are removed across the machine and its accessories, by 
which the gallery is completely filled. M. Tresca objects that, as 
the new borer pulverises the rock on the whole worked surface 
so much power is necessary to work it as to prevent its use being 
economical. 

To understand the importance of this objection let us compare 
the work of this machine under the conditions in which it is 
used at Vaugirard, with those necessary in the Sommeiller system 
at the Mont Cenis, for the progress of eight jumpers used in 
piercing the tunnel. In a former communication to the society 
we assumed a nominal pressure of four atmospheres and a rate 
of 400 strokes a minute for an advance of 0°05 metres; and these 
conditions are about those which suited the former cutting head, 
weighing 2500 kilos. But the present cutting head weighs 
four tons, and with a pressure of five atmospheres we could only 
obtain 320 strokes a minute for a mean advance of 0°025 metres. 
The given figures consequently modify themselves as follows :— 








Impulsive force on the jumper piston eo ee ee ee 11,290 kilos. 
Vis viva, or effective work of the blow .. .. «2 .«. 48 co 
Total work resulting from the action of the motive fluid 

in the two cylinders... .. «2 o8 «+ «se oe oo 29HL.P. 


Use of steam :— 
Volume of steam necessary per second, increase! 25 





per cent, so = o8 «0 vo ee oe oe 69084 metre 
Weight nec ry perhour .. 2 co cc cc eco 780 kilos. 
Heating surtace of the boiler, abou «+ ee ef ee SY metres 


Use of compressed air :— 
Volume of air compressed at five atmospheres per 
second, increased 5 percent. .. «.. «. ° 0 
Power necessary fur the compression of the volume of 
free air ee ee ce ce ee co ce co os G00 LP. 
Motive power in the proporticn of a coefficient of 0°70 112°7 ILP. 
At Mont Cenis:— 
Volume of compressed air at six atmospheres neces- 
sary per second for the working of eight jumpers.. 0°025 metre 
Power necessary for the compression of the volume of 
esas ce cc ce ce co we oe wo co co SI ELP, 
Motive power in the proportion of a coefficient of 0°70 63 H.P. 


0°071 metre 


The Penrice borer working with compressed air, under the 
conditions of pressure, speed, and stroke applied at the Vaugirard 
trials, would require nearly double the motive power necessary 
for the working of M. Sommeiller’s eight jumpers. It must not, 
however, be forgotten that the use of powder necessitates con- 
siderable ventilation, and greatly augments the quantity of com- 
pressed air, and consequently the motive power necessary, as 
soon as the depth of the tunnel passes 800 to 1000 metres, 
Under these circumstances the first cost would not be much 
greater with the new borer; the working expenses would seem, 
on the contrary, to be considerably reduced. In fact, on one 
side we have a solid massive machine, which can, without difli- 
culty, be made more solid, and proportionately mere durable, 
working continuously, requiring for its management only an 
engineer and a couple of hands for removing the spoil, and for its 
maintenance only repairs similar to those of an ordinary loco- 
motive, and for the cutting head the renewal of the biunted 
cutters; on the other hand, an intermittent action, a considerable 
staff, slight, delicate parts, exercising a proportionately more 
energetic action, of which it can transmit but a smail part 
on a long and thin borer, and which quickly deteriorates; 
continual expenditure for maintenance, which is so great that 
the workshops assume the proportions of those of an important 


* Annales des Ponts et Chaussées, May, 1866, p. 311. 


| made great progress. 


engine in working trim is 32 tons 1l ewt. The tender holds 2000 
galions of water, and is carried on six wheels, 3ft. Zin, diameter. 


THE BRITISH ASSOCIATION, 

THE arrangements of the British Association for the Advance- 
ment of Scieuce in connection with its Norwich meeting have now 
The first general meeting will be held in a 
building known as the * Drill Hail,” erected for the local volun- 


| teers, on Wednesday, the 19th inst., when the Duke of Buccleuch 





will resign the chair, and Dr. Hooker, the president of the year, 
will assume the presidency and deliver an address. The sectional 
meetings will be held on Thursday, August 20th; Friday, 
August, 2lst; Saturday, August 22nd; Monday, August, 24th; 
and Tuesday, August 25th. The various sections will hold their 
meetings as follows:—Mathematical and Physical Science, Lady- 
lane Lecture-room (president, Professor Tyndall); Chemical 
Science, Chapel-in-the-Field School (president, Professor Frank- 
land); Geology, Mr. Noverre’s room (president, Mr. R. A. C. 
Gooawin Austen); Biology, the Friends’ Meeting (president, the 
Rev. J. M. Berkeley); Geography and Ethnology, St. 
Peter's Hall (president, Captain Richards); Economie Science 
and Statistics, in the Museum (Mr. 8. Brown, president 
of the Society of Actuaries); and Mechanical Science, Free Library 
(president, Mr. G. P. Bidder, C.E.). On Thursday evening, 
August 20, a soirée will be held in St. Andrew's Hall, and oa the 
following evening a discourse will be delivered in the Drill Hall by 
the Kev. J. Ferguson, F.R.S., ‘‘On the Archeology of Early 
Buddhist Monuments.” On the Monday evening a discourse will 
be delivered in the Drill Hall by Mr. W. W. Odling, “*On Reverse 
Chemical Actions;” and on the Tuesday evening there will be 
another sowée in St. Andrew's Hall. The concluding general 
meeting will be held in the Drill Hall on Wednesday, August 20. 

On Monday last a town meeting was held at Brighton for the 
purpose of inviting the british Association to hold its 1869 
meeting at that place. The invitation is a joint one from the 
county of Sussex and borough of Brighton. ‘The county invitation 
was decided upon at a meeting held on Saturday, convened and 
presided over by the Earl of Chichester, lord-lieutenant of the 
county. The town meeting was presided over by the mayor, and 
was influentially attended. Both wembers for the borough were 
present, and spoke in favour of inviting the Association. A reso- 
lution to that effect was passed, and a deputation, committee, and 
secretaries were elected. 





Tue ScrieENTIFIC WONDER.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham,—[ADVT.] 

Tae Law on SpeciaAL Trains FOR PrizericuTers.—After 
the lst of April next any railway company that shall know. 
ingly let for hire or otherwise provide any special train for the 
purpose of conveying parties to or to be present at any prize fight, 
or who shall stop any ordinary trains to convenience or accommo. 
date any parties attending a prize fight at any place not an 
ordinary station on their line, shall be liable to a penalty, to be 
recovered in a summary way before two justices of the county in 
which such prize fight shail be held or shall be attempted to be 
held, of such sum not exceeding £500, and not less than £200, as 
such justices shall determine. 

THE INCREASE IN RAILWAY Fares.—An indignation meeting has 
been held at Penge, under the chairmanship ot Mr. Tom Hood, to 
take steps toward shaping the grievances of railway passengers under 
the recent increase of fares in London into practica: action. Resola- 
tions were passed pledging the meeting to use the southern railways 
as little as possibie, to travel third-class only, to encourage and 
assist in the establishment of omnibuses, the formation of a local 
committee to act in concert with the local committees now forming, 
and then to have a series of aggregate meetings. A copy of the 
proceedings was ordered to be seat to each of th theru railway 
companies. The meeting w«s numerously attended by some of the 
most influential inhabitants, as also by the working classes, and 
the meeting pledged itself not to support any candidate for the 
pew Parliament unless he was prepared to deal with the question 
of the railways and to support an independent line from London 
to Brighton. One gentleman offered £1000 as a start in taking up 
shares. The meeting was characterised by much earnestness, 
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ROGERS’ 


VisrTors to the late Aéronau- 
tical Exhibition at the Crystal 
Palace were frequently attracted 
to the ingenious and effective 
apparatus for life-saving purposes 
which was exhibited and experi- 
mented with in the grounds of 
the palace. The inventor is Mr. 
J. B. Rogers, of 70, St. Andrew's - 
road, Hastings, and the invention 
consists of a tri-fluke hinged or 
folding anchor, so constructed 
that it can be fired from a mor- 
tar, or by a rocket or other similar 
apparatus. In practice, however, 
Mr. Rogers uses a mortar which 
in fact forms part of the appara- 
tus. Attached to the anchor is a 
block so made as to prevent it 
becoming choked in beds of sea 
mud. It will also allow knots or 
wind kinks in the rope to pass 
freely. By the aid of this block a 
rove rope or double whip can be 
fired out, the two ends of which 
being in hand, a hawser or larger 
rope can be afterwards passed 
out. The whole apparatus for 
land service, including mortar, 
ropes, windlass, anchors, blocks, 
&c., is arranged for conveyance 
in a carriage 6ft. long and 4ft. 
Yin. wide. For sea service it re- 
quires much lessspace. The com- 
pact arrangement for transport 
for land service is shown in Fig. 1 
of our engraving, Its use here is 
for the purpose of launching life- 
boats, or throwing lines over ships 
in distress. It will be seen to 
consist of a mortar, pin, or cord 
boxes, windlass, anchors, grap- 
nels, blocks, and other require- 
ments, all of which are compactly 
stowed for transport. ig. 2 
shows the apparatus ready for 
use. A‘is the mortar, B, the 


LIFE-SAVING APPARATUS. 


FIGs 





anchor in the mouth of the 
mortar, with two lines attached 
and ready for use in the pin boxes 








C, C. Wooden caps or sabots D, D, are placed in the mortar be- , round rope is thus realy for service, and alifeboat can be launched 


hind the anchor to protect it against any injurious effects from the 
wder. Eis agrapnel for throwing over a ship in distress, and 
a metal box which contains powder, sabots, and friction tubes, 


- — 





&e. Gis the frame of the carriage, and H the windlass, which, 
having multiplying gear, winds in the whip line rapidly to pass 
out a hawser which would be delivered from the boxI. A strong 





| by aid from the shore without that exertion to which the crew is 


subject in ordinary. The wheels and shafts are shown detached at 
J, and are by a very simple contrivance made to act as a lever and 
carriage. We have shown separately the anchor with block 
attached and the two lines, and from this view is seen the grip of 
the anchor and the working of the rove rope by the aid of the block. 
For use on shipboard the apparatus is much simplified, consisting 
only of the mortar, A, the anchor B, and the pin boxes for lines 
shown in Fig. 1. It is satisfactory to be able to add that Mr. 
Rogers thoroughly demonstrated the practical efficiency of his 
apparatus at the Crystal Palace, that the committee of Shipwrecked 
Mariners’ Society awarded him the £50 offered by that society for 
the best mode of communication with a ship on shore or between 
two vessels atsea. We trust that the matter will be taken up 
publicly as being the best known means of rendering aid to sea- 
men and ships in distress. 





DESIGN FOR 


A STARTING 


HANDLE, 


BY MR. V. DE MICHELE, M. E., NEWCASTLE.ON-TYNE. 


Tuis illustration represents per- 
haps the simplest and most prac- 
tical method of combining ascrew fj 
motion with the ordinary revers- } 
ing handle that has yet been sug- H 
gested. The engravings speak 
for themselves and require no ex- 
planation. As will be seen from 
them the handle works altogether 
independently of the screw, using 
its threads as notches in the same 
manner as is done in the arrange- i 
ment now applied to some of 
Messrs. Stephenson's engines. Mr. 
de Michele’s plan has, however, 
the advantage of having the screw 
arrangement placed below close to 
the frame of the engine, and in 
fact on the centre of motion of 
the lever therefore; in this design 
the handle is as clear for ordinary 
rapid action as in the case of the 
simple lever. The use of the 
double conical screw is dispensed 
with, the worm wheel, a much 
easier and cheaper piece of work 
to get up, taking its place. Fix- 
ing this wheel at the lower extre- 
mity of the lever, besides leaving 
the upper end clear of an encum- 
brance which must be more or 
less in the driver’s way, also gives 
a better chance for mounting the 
working parts steadily and with- 
out unnecessary framework. The 
regulation of the valves also by 
screw or handle is more accurate, 
in consequence of the pitch of the 
worm wheel being finer than can 
be given to the double cone screw. 

Altogether we regard this de- 
sign, which Mr. de Michele has 
been at great pains to work out, 
assisted by Mr. Carrington, of 
Sunderland, and Mr. G. Bailey, 
of York, as a practical addition 
to that steady improvement in 
the minor details of locomotives 
which is ever going on notwith- 
standing the immense amount of 
thought and attention already 
devoted to their construction. 

We may add that Mr. de Mi- 
chele, who is a pupil at Messrs. 
Stephenson and Co.’s works, has not 
ing handle, but offers it as a usef 

ely say as a thoroughly mechanical idea, 
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tented his combined start- 
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Sour KEnsIncTon MusgzuM.—Visitors during the week ending 


improvement, and we may | 8th August, 1868:—On Monday, Tuesday, and Saturday, free, from 


10 a.m, to 10 p.m., 19,660; on Wednesday, Thursday, and Friday, 


GIBRALTAR SANITARY WORKS. 

Some expensive sanitary works for the garrison and town 
of Gibraltar were “begun last year, and have now made 
considerable progress, It is pretty well known that this 
narrow town is densely peopled, and it surprised no one to 
hear that the military authorities had neglected its sanitary 
arrangements, so that in case of a siege there would be an 
enemy within to co-operate with the enemy without. Asa 
matter of course a military engineer was appointed to 
devise a remedy, and our readers will expect that his plan 
was after the prescriptive fashion, behind the knowledge of 
the day, and introducing whimwhams as novelties. He 
proposed to flush the sewers with salt water, and as if that 
was not enough the sea water was to be taken from the 
point of sewage discharge. 

This would have been put in hand, if luckily the 
Mediterranean Barrack and Hospital Commission had not 
arrived and placed the matter under the consideration of 
Mr. W. P. Roberts, who provided a more rational plan, 
which the Government are now carrying out. The works 
were let by tender and undertaken by Messrs. Kygan and 
Co., a tirm which had carried on a considerable contract in 
the Mediterranean. The works include a main outfall, 
which is carried as far as possible from the town; secondly, 
the connection of the town drains and the construction of 
three intercepting sewers; thirdly, provision of fresh water 
for flushing ; and, fourthly, the erection, at considerable 
heights above the town, of tive ventilating shafts. 

Much of the work is of course in the famous Rock of 
Gibraltar, and the ventilating shafts form a notable feature. 
The works going on up to the present time are those of the 
heaviest character and greatest necessity, namely, those 
connected with the main outfall. They are chietly tunnelling 
—in which Messrs. Kygan have had extensive experience— 
in hard limestone rock, requiring blasting at every foot. 
‘The gallery was started with several shafts worked both 
ways, and it is lined with a strong egg-shaped culvert, to 
be used also as a subway, and admitting a man for cleans- 
ing and repairs. At the point where the tunnelling reaches 
the bay an iron cylinder, 120ft. long by 4ft. diameter, is to 
be laid across to the breakwater, and the piping is to be 
carried far into the bay to a point where an eddy in the 
tide will distribute and carry off the sewage refuse. 

The part already executed is about 4000ft. long, and 
nothing now remains but to place the iron continuation. 
The town drainage works are now to be taken in hand. 
At present the house drainage is in a very bad state, the 
result of military muddling and neglect. 

Mr. Roberts has found out a source of water supply, a 
material benefit on the bare Rock, where water is deficient. 
At the bottom of the Rock is a soak or “ inundation” of 
water, which is occasionally brackish, but for eight months 
of the year fresh. This is to be pumped up by steam from 
pumps working in the casemate ead and thence dis- 
tributed to three large tanks, one of 20,000 gallons, and two 
of 10,000 gallons. Besides supplying water for house drains 
and flushing purposes, the civil engineers have provided 
that the apparatus shall render military service by supply- 
ing 100 plugs throughout the town with hose to put out 
fire, and able to throw water 100ft. high. This is a valu- 
able accessory in days when shells can be more liberally 
supplied to a besieged garrison. : 

uring the progress of the several works, various soak- 
ages have been found, estimated to yield 1400 gallons per 
hour. It has always been suspected that, in the fissures of 
the Rock, water strata were to be found, and appearances 
at present confirm this. ‘he rain is not soaked up by the 
surface but runs into these fissures, and is conveyed sooner 
or later to the sea. One consideration in a garrison is that 
the services of donkeys and water-carriers will be dispensed 
with, and that there will be a freer supply of water, 80 
needful in a siege. 

The shafts will be most valuable by ventilating ‘the 
sewers and securing the houses from mephitic emanations. 
In the present condition of the town this will afford a 
purer atmosphere in hot streets now affected by close smells 
and uncleanly habits. 

The funds are provided by a town loan bearing 6 per 
cent. per annum interest, assessed on what is called the 
town, and so it is partially, so far as there are houses, but 
as it is assessed on the Government buildings likewise, and 
to a great extent, it really constitutes a loan guaranteed by 
the Government, and is one of the ingenious devices of red 
tape, when otherwise the whole might have been discharged 
in a relatively short space of time by better and more 
direct financial arrangement. 








THe Science AND ART DEPARTMENT.—The following are the 
results of the examinations of the works in drawing, paint 
ing, and modelling, executed in schools of art, night 
classes, and schools for the labouring poor. The results of 
the recent examinations by the Science and Art Department 
of the drawings executed in the years 1867-8 are as follow: 
—As respects schools for the children of ,the labouring poor, 
788 schools were examined, being an increase of 200 on the number 
examined in 1867; 87,300 exercises worked by 58,000 children were 
examined, being an increase in the year of 17,300 exercises and 
15,106 children. As respects schools of art and night classes, the 
number examined in 1868 was 204, being 38 more than in 1867 ; 
8500 students worked 16,700 exercises, an increase during the year 
of 1700 students, and 4200 worked papers. 152 of these schools 
and classes sent up for examination 51,000 drawings, executed by 
8000 students in the ordinary course of the year’s study, an increase 
of 24 schools, 19,000 works, and 1500 students. In 1867, out of 
44 candidates examined for the 3rd grade, or art teacher’s certificate, 
15 were successful. In February, 1868, 62 candidates were examined, 
and 25 succeeded in passing the required examinations. Finally, 
the results show a total increase in twelve months of 240 schoo 
examined, 18,306 candidates, and 40,500 works and exercises. 
In 1867, the number of persons receiving instruction in drawing 
from teachers holding drawing certificates granted by the Science 





and ment was:—In public and other schools, 79,411 ; 


in provincial schools of art, 14,639; in metropolitan district schools 
of art (including those im connection with the National Art Training 






































School), 2702; students in training for masters and national scholars 
at South Kensington, 44; schoolmasters and pupil teachers, 1651; 
in night classes for instruction in drawing, 2553; in private schools, 
grammar schools, &c., 4529,—Total, 105,529, 


admission 6d., from 10 a.m. till 6 p.m., i776; National Portrait 
ae ae 4 ‘payment, et ae 25,387. Average of corre- 

nding week in former 0,506; total from the opening of 
the museum, 7,626,707. 9°” | 





THE purification of the Thames from Greenwich downwards is 
now engaging the attention of the Board of Works. 
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THE BRITISH ASSOCIATION AT NORWICH. 
Next Wednesday the twenty-eighth annual meeting of the 
British Association will begin at Norwich, under the presidency 
of Mr. Joseph Dalton Hooker, F.R.S., director of the Royal 
Gardens at Kew. Norwich contains about 80,000 inhabitants, 
it is a large, well built, and clean city, standing upon ground 
more hilly and picturesque than the general average of the 
county of Norfolk. The city is intensely ecclesiastical in cha- 
racter, full of churches in all directions; in fact there are no less 
than thirty-nine, and nearly as many chapels, in spite of which 
extensive accommodation the streets last Sunday evening during 
the hours of service were full of people promenading in all direc- 
tions. The manufacture of shoes is carried on to a large extent 
in Norwich, and there are several minor branches of industry, 
though the casual observer would scarcely class Norwich as a 
manufacturing town, because the ecclesiastical features so 
strongly predominate, and the factories are few. 

Visitors to Norwich from the metropolis who have time to 
spare have the choice of another route than that by the Eastern 
Counties Railway, a line which has not the best of accommo- 
dation, and which runs through a flat and very uninteresting dis- 
trict. Steamships run three times a week from London Bridge 
to Yarmouth, the latter place being within an hour's ride of 
Norwich by rail. Of the boats plying between London and 
Yarmouth some are built for the carriage of goods and passen- 
gers, and some for passengers only. We know nothing about 
the former, but on board the latter the accommodation is good, 
and provisions of all kinds are supplied at moderate rates. 
Sometimes these boats are unpleasantly overcrowded, and when 
this is the case, especially in rough weather, the comfort of the 
paasengers is entirely destroyed. The trip from London to 
Yarmouth averages about eleven hours in length; the vessels 
keep in sight of land nearly the whole distance, and here and 
there some picturesque views are seen, though, as a rule, the 
coast is flat. After passing through Yarmouth Roads, with its 
crowded shipping, there are two or three miles of awkward river 
navigation before Yarmouth is reached, and the passengers land 
at a quay in the centre of the town. 

The arrangements for the reception of the Association at 
Norwich are very complete, the committee having a large choice 
of public rooms, and having taken plenty of time to mature 
their plans. The reception room is at the Masonic Hall, an old- 
fashioned building of red brick, with plenty of space inside for all 
purposes. Section A, Mathematical and Physical Science, under 
the presidency of Professor Tyndall, will sit in Lady-lane Lecture- 
room, within two minutes walk of the reception room. Section 
B, Chemical Science, under the presidency of Professor Frank- 
land, F.R.S., will sit in a large school-room, at the back of Chapel- 
in-the-Fields Church, within three minutes’ walk of the reception 
room. Section C, Geology, under the presidency of Mr. R. A. C. 
Goodwin Austen, F.R.S., will sit in a large private hall belonging 
to Mr. Noverre; this placeismuch used for dancing purposes and for 
public meetings. and is close to the reception room. Section D, 
Biology, under the presidency of the Rev. J. M. Berkeley, 
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M.A., will sit in the Friends’ Meeting House, about 
five minutes’ walk from the reception room. Section E, 
Geography and Ethnology, will sit in St. Peters’ Hall, 





directly opposite the reception room, and under the presidency 
of Captain Richards, F.R.S., hydrographer to the Royal Navy. 
Section F, Economic Science and Statistics, will sit in one of the 
rooms of the museum, where the members can contemplate the | 
beauties of stuffed birds in cases round the wall, when the papers 
read are of a dreary character. This place, and that of section G, | 
are about seven minutes’ walk from the reception room, and near | 
the post-office. Section G, Mechanical Science, under the presi- | 
dency of Mr. G. Bidder, C.E., will sit in a large room above the 
free library. The papers read before the Geographical Society, 
being more of an entertaining than of a scientific character; this 
section is always well filled, and will be especially so on this 
occasion, because much relating to the Abyssinian expedition | 
will be brought forward. If pressure upon the accommodation 
provided is felt anywhere, we expect it will be in this, and in 
the Physical Science sections. The mechanical section has more 
room than it had at Dundee—in fact, much more than twice as 
much as it requires. 

About the best feature of the Association this year is a lecture 
by Professor Huxley to the working men of Norwich, “On 
Chalk,” which is all the more interesting because Norwich is in 
a chalk district, and flint has been largely used in the construc- 
tion of some its old public buildings. On Wednesday evening 
next the president of the Association will deliver his inaugural 
address in the Drill Hall. On Thursday evening there will be 
a soirée in St. Andrew's Hall, the finest hall in the town. On 
Friday evening there will be a lecture in the Drill Hall, by Mr. 
J. Ferguson, F.R.S., “On the Archeology of Early Buddhist 
Monuments.” On Monday, August 21th, Dr. Odling, F.R,S., 
will lecture “On Reverse Chemical Actions,” and on Tuesday 
there will be another soirée in St. Andrew’s Hall. 

The excursions, all of which are fixed for Thursday, August 
27th, will be to Cromer, Lynn, Hunstanton, Walsingham, Holk- 
ham, and Yarmouth. Mr. R, J. H. Harvey, M.P., and Lady 
Henrietta Harvey, have invited all the members of the British 
Association to a déjeuner at Crown Point, on Saturday next, and 
will send two steamers to convey them from Norwich. As this 
is an invitation to about 2000 guests, we believe it is a stretch of 
hospitality exceeding any that has ever before been offered to the 
British Association. 

Muny of the manufacturers of Norwich will throw open their 
works under the following published restrictions:—‘“ It is to be 
understood that only such parts of the manufactories will be 
shown as may be convenient to the proprietors, and it is to be 
hoped that no gentlemen in the same line of business will seek 
admittance, except by special invitation or permission.” As already 
stated, the principal trade of Norwich is in shoes, and from the 
Norfolk Herald we get the following statistics:—‘‘ The hand- 
machines now in use are chiefly those of Thomas, Howe, or 
Singer. There are about 400 of these in warehouses, and 
200 in private houses, daily at work. There are also several 





large American machines for sewing soles to uppers; 
and in three factories steam power has been applied to 


these machines, so that soles and uppers may be joined 
at the rate of a pair per minute. By means of 
tnachines a pair of boots can be cut out, fitted, sewn together 
and finished in an hour. ‘Three operators are required 
for each machine—two fitters and one machinist. Suppose 
500 machines to be daily at work, each will produce two 
dozen pairs daily, or a total of a thousand dozen pairs of 
uppers daily. By the use of an American machine the soles may 
be attached to the uppers at the rate of one pair per minute, or 
600 pairs daily. When trade is good about 6000 men, 
women, and children are employed in the manufacture either 
in the warehouses or in their own homes. The operatives may 
be divided into one-third men, one-third women, and one-third 
children. They will produce, by the aid of machines, one 
thousand dozen pairs of boots and shoes daily; the number will ' 








therefore be six thousand dozen weekly, and, taking the average 
price at 40s. per dozen, the weekly value would be £12,000. 
| Supposing the trade to continue brisk for fifty weeks in the year, 
the annual value would be £600,000.” 

Taking the trade of Norwich all the way through, there 
is evidence that the town is declining rather than rising. 
The surrounding country has becume notorious for its agri- 
cultural gangs, with their members worked to the limits of 
human endurance for a few pence per day—often only fourpence. 
The vice, immorality, and early deaths following in the wake of 
these gangs, are already well-known through the discussions in 
Parliament, but the Act passed in consequence is too weak to do 
much good. The average pay all the year round of agricultural 
labourers in Norfolk is about nine shillings per week, out of 
which they have to pay rent and keep their wives and families. 
The cottages are such that the whole family often has to sleep 
in one room. The degradation and ignorance of the labourers 
themselves alone prevent them from emigrating, yet the 
knowledge is spreading among them that a better life is 





; open to them in the Midland districts of England, and a 


still better in the United States of America, so, as 
shown by the census returns, the agricultural labourers are 
now pouring out of Norfolk. At the present time the exodus is 


—————., 








of agricultural labourers is a guinea a week. Among 
foreigners of note who intend to be present this year at the 
British Association are Padre Secchi, of Rome, Professor 
Vambéiry, M. Lartet, Dr. Broca, Colonel Moulinie, Baron and 
Baroness Miidler, M. Favre, Dr, Karl Kock, of Berlin, and Baroy 
Waltershaussen, of Gottingen. Among those members of the 
Association who have been removed by death, and whose loss wil] 
be felt by all the members of the learned societies of Landon, is 
Mr. John Crawfurd, F.R.S., President of the Ethnological 
Society. His likeness is now exhibiting in some of the shop 
windows, among those who are to be present, but this kindly 
and aged member of the Association will never more be seen on 
its platforms. Sir David Brewster is another member of note 
who has been removed by death. 

There is no daily newspaper in Norwich, but a great many are 
published weekly. Some of these will come out daily during the 
visit of the Association, but they will have hard work to excel 


| the style in which Mr. John Leng, of the Dundee Advertiser, 


pretty rapid, and instances can be pointed out of one or two | 


labourers, who have left, writing to their old companions and 
emptying the greater part of a village in a year or two. If 
among the clergy of Norwich a Canon Girdlestone can be found 
there is plenty of good work for him to do among the agricul- 
tural labourers outside the city. In the statistical section of the 
British Association there are plenty of men who are likely to 
bring up papers on this subject. In Lancashire the average pay 


ENGINEERS IN INDIA. 


WE are glad to see that the covenanted civil engineers attached | 


to the Public Works Department are up against the injustice of 
being compelled to accept lower salary than military officers 


reported the meetings at Dundee. So well was this done last 
year that it drew forth special commendation from many of the 
leading men connected with the British Association. Taking the 
preparations at Norwich all the way through, they seem to be 
very perfect, and to have been made with much care and fore. 
thought. The local secretaries are the Rev. Hinds Howe!l (who 
already is much in attendance at the reception-roum to aid visi- 
tors), the Rev. Joseph Crompton, and Mr. Donald Dalrymple, 
The list relating to lodging accommodation is out. Many of the 
hotel keepers refuse to publish any terms at all, and the average 


| ef the charges in the list is higher than at Dundee; but, as was 


the case last year, prices in the end are likely to fall to very near 
their natural level. 


adoption by all concerned. We give it a prominent place with 
pleasure :—** To his Excellency the Right Honourable Sir John Laird 
Mair Lawrence, Bart., G.C.B., KSI, &e. de., Viceroy and 
Governor-General of India in Council. —The petition of the under- 


) signed, Executive Engineers of the Public Works Department, 


serving in capacities precisely similar, without having responsibility | 


a whit greater. We see as little reason for the existing anomaly 
as they do, and cordially approve of the ‘measures they have 
adopted to secure a consideration of their claims. We iefieve 
Sir John Lawrence will not be inattentive to their remonstrance. 
The following is a'copy of the petition the proposers suggest for 


Table of Salaries of Officers of the Public Works Department. 


humbly showeth, that your petitioners are civilians and executive 
engineers of the Public Works Department, that many of them 
are in charge of military works and stations, that they receive less 
salary than military officers do when holding the same charges, 
and that military officers in every grade draw more pay than they 
do, as will be seen from the following table: 





















| Junior i 
— Lieutenant eee Major Captain, | Captain Lieutenant, Lieut., | 
Departmental rank. | yp'p cy | Colonel, pp ata suloune S, anc leeadt corse E.,and| Staff Civilians Remarks. 
local army jstat corps. Major, local army.| jlocalarmy. corps. 
| local army. | { 
ee —— | Se ee 
E | | | | The proportion of the several ele- 
Executive Engineers :— | | ments composing the depart- 
Ist Grade 1493 | 1250 143: 1240 173 | 974 935 825 900 want ares — 
ond ,, 1143 900 1082 900 1040 874 835 725 750 jB Engimeer .. «2 <«- ee IJ2) 
ards, — | 1750 932 750 890 | 750 | = 735 Gas | eng [M Artillery .. w- so we 65 
} } . . 
4th ,, 993 | 600 782 600 740 =| 600 635 aes | mao fee Cue we G 
| | jLocala .e .. oe oo oo 212 


Civilians... «e «os «2 eo 268 





** Your petitioners humbly pray that your Excellency in Council | department. 
pray.” —Delhi Gazette. 


will be pleased to fix consolidated salaries for all the grades in this 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grant: and Dates of Provisional Protection for Six Months. 

1100. ARTHUR MCNUTT WIER and MARSHALL ARTHUR WIER, E'm Lodge, 
Newton-road, Bayswater, London, ** Improvements in pneuma’ic apparatus 
e:nployed in transmitting motive power for signalling and int.cating or for 
other purposes.”"—Ist April, 1858. 

1223 GEORGE EDMUND DONISTHORPE, Leeda, Yorkshire, ** [Improvements in 
apparatus for getting coal and other minerals,"—13th April, i858. 

1783. SIR iVOR BEeRTIs GUEST, Bart., Canford Manor, Wimbvrue, ‘* Improved 
apparatus for cutting or trimining the edges of lawns or grass plots.”—20th 
May. 1868. 






1853. MARTIN RAE, Up Hall, Lialithgowshire, N.B., ‘‘ Improvements in | 


lamp3.”—6th June, 1858. 

2005. VICTOR DE STAINS, Shepperton Villas, N., London, ‘‘ Improvements in 
the construction, propulsion, and guidance of boats or other vessels.”—22nd 
June, 185%. 

2010. EDWARD BROWN WILSON, Stockton-on-Tees, “ Improvements in fur- 
naces.”—24th June, 1863. 

2095. JOHN HENRY BANKS, Brook-street, Knutsford, Cheshire, “‘ An improved 
method of constructing buildings, such as mission churches, chapels, schools, 
or any other buildings where economy of cost is an object; and for an 
improved ventilator which may be used in the construction of the buildings 
generally.” 

4098. GEORGE ALDER, Newcastle-on-Tyne, Northumberland, ‘‘ Improvements 
in screw propellers for propelling vessels." —30¢h June, 1868. 

2141. GEORGE SLATER, Lamb’s-passage, London, “ Au improved machine for 





plaiting or doubling strips or sheets of cloth, paper, and other materials.”— | 


4th July, 1858. 

2164. JOSEPH HOLT, Brooke-street, Upper Clapton, and Geon 
COPONET, Ked Lion-street, Clerkenwell, London, ‘*‘ Improvemen 
machines,”—8th July, 1863. 

2179. HENRY HARRISON DOTY, Bury-street, London, ** Improvements in 
lamps for signalling and telegravhing at sea and on railways, lighting ships, 
docks, railway carriages, and other 4im'lar parposes.” —9th July, | 868. 

2185. WLLLIAM LECKIE GRAHAM WRIGHT, Glasgow, Lanarkshire, N.B., 
**Improvements in rotatory engines and pumps, applicable to meters for 
measuring fluids.” —1(th July, 1863. 

2205. ADAM OLDHAM, Southport, Lancashire, “ An improvement in the means 
of hanging and adjusting pictures, frames, and other articles of a like 
nature.” —i3th July, 1858 

2212. JOSEPH CHRISTOPHER LEAVER, Queen-street-place, Upper Thamnes- 
street, in the city of London, ‘* Lauprovements in the construction of railway 
sleepers.’ 

2219. WRIGHT SHAW, Clayton, Lancashire, “Certain improvements in looms 
for weaving.” 

2220. WILLARD BRIGHAM FARWELL, New York, U.S., “An improved 
method of and apparatus for heating railway carriages.” 

2221. CHARLES JOHN GALLOWAY and CHARLES HERBERT HOLT, Manchester, 
“‘ Improvements in operating piston valves of steam engines.” 

2223. JOHN THOMPSON, Aldersgate-street, and JAMES GEORGE INGRAM, Wilmer- 
gardens, Hoxton, *‘ improve nents in caps for feeding bottles for infants and 
invalids.” 

2225. LOUIS HANNART and NICOLAS ALPHONSE AUBERTIN, Kinz-strect, 
Cheaps de, London, * Iinprovements in the manufacture of printers’ type, 
numerals, and other characters and devices or ‘designs capable of being 
printed from.’ —14th July, 1365. 

2227. ALFRED TAYLOR, Birmingham, ‘* Certain improvements in spring studs 
applicable for uniting and securing tosether wristbands, shirt and dress 
fronts, collars, and other articles or parts of dress.” 

2228. CHARLES DE BERGUE, Strand, Westminster, and JOHN COOPs HADDAN, 
Vincent-square, Westminster, ‘‘{mprovements in strung rooms and in 


SPARCIATE 
ts ia printing 











sa . 

2229. WILLIAM HOLLINGWORTH and HENRY HALSTEAD, Bradford, Yorkshire, 
“ Improved means or apparatus for regulating the amount of gas supplied 
to street and other lamps to render it unnecessary to shut off and relight the 
the same.” 

2231. ROBERT CHAMBERLAIN, Barton-street, Eaton-square, London, “ A new 
or improved tooi or chisel for mortising machines.”—A communication from 
Otis Adams and James Hatch, San Francisco, Califoraia. 

2233. JOHN BONNALL, Graotham, Lincolnshire, “ Improvements in drills for 
distributing coru, seed, manure, and water.” 

2235, WILLIAM TURNER, Blackburn, Lancashire, “‘ Certain improvements in 
buckets to be employed in air pumps and other pumps.’’ —15th July, 1868. 
2237. ROBERT WHISTON, Clifton-terrace, Chapel Ash, Wolverhampton, staf- 
fordshire, ‘‘ An improved safety window and window-sash lock fastener.” 
2238. IIENRY WILLIAM RIPLEY aud THOMAS SHACKLETON, Bradford, York- 
shire, “ Lmprovements in machinery or apparatus for winding warps or 

threads of cotton, wool, or other fibrous substances.” 


And your petitioners, as in duty bound, will ever 


2239. RUBIN BERSON, Edgware-road, London, ‘‘A new apparatus for the 
rapid boiling by means of charcoal fire, and for a self-acting bellows for 
aérating the same.” 

2240. THOMAS FITZGERALD WINTOUR, of Gillies-street, Carlton-road, Lon- 
don, “ [mprovements in apparatus for ventjlatiog, principally intended to 
be used for ventilating rooms or apartments in houses or other builiings.” 

2241. DANIEL RUSSELL, Camberwell, Surrey, ‘‘ Improvements in the masting 
of ships and vessels.” 

2243. WILLIAM ROBERT LAKE, Southanp‘on-bulldings, Chancery-lane, 
don, “ An improved implement for cutting hay, atraw, and other tb- 
Stances."—A communication f.om Ge Smith Fisher, Buffalo, New 
York, U 3. 

2244. WILLIAM Rose 
don, * Improvements in links or couplings for harness and ot p 
A communication from George Smith Fisher, Buffalo, New York, U.S. 

2245. SAMUEL DAVIS, Strand, London, *‘ Improvements in apparatus for clip- 
ping horses, sheep, or ot avimals, or the wool or air from the skins of 
animals.”—(6th July, 1+63. 

2246. GEORGE MOULTON, Manchester, “Improvements in pentagrapt 
engraving machines employed in the engraving of cylindrical or other surfaces.” 

2248. EDWARD FUNNELL, [asi-sireet, Brighton, Sussex, “ improvements in 
signal ing on railways.” 

2249. CECIL PERCIVAL STONE, Gloucester-street, Dorset-square, London, 
“‘[mprovemen's in the construction of vessels of war.” 

2250. ANN WOOLLAN, Ladbroke-terrace, Noiting-hil', Middlesex, “ A new or 
improved fastener or protector for securing watches, purses, an! other similar 
articles, $0 as to prevent robbery from the person.” 

2251. JOHN DUGUID, jun., Glasgow, Lanarkshire, N.B., 
the manufacture of paper and in the means employed ther 

2252. WILLIAM JOHN COCKBURN MUIR, Westninster, ‘* Improvements in the 
construction of the perminent way of railways.” 

2253. CHARLES JOHN GALLOWAY and CHARLES HERBERT HOLT. Manchester, 
* Improvements in boilers for generating steam, and in apparatus connected 
therewith for heating the feed water. 

2254. WILLIAM EADES and WILLIAM THOMAS EADES, Birmingham, Warwick- 
shire, *‘ Improvements in apparatus for obtaining an! communicating motive 
power, specially applicable for lifting weights.’ 

2255. ALEXANDER BROWNE, King William-street, 
liquid meters.’—A communication from Ifeary Ge 
France. 

2255. JOHN ROBERTS, King William-street, City, ‘‘Improvements in tho 
construction of vessels or chambers for cooling and preserving edibles and 
liquids, and tor other cooling purposes.” 

2257. SOLOMON DEACON, Alma-street, Hoxton, Middlesex, “ An improved 
fastening, espec ally -pplicable as a sash fastening.” 

2253. ROBERT MELDRUM, Pittormie, Cupar, Fife, N 
machinery or apparatus for raising and dischargin 
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2259. EOWARD ALFRED COWPER, Great George-street, Westminster, “ A new 


or improved glass ornanent, applicable to lace and other fabrics, and the 
instruments or apparatus employed in the production of the same.”—lith 
July, 1363. 

2260 DAVID SOWDEN and REUBEN CALVERT STEPHENSON, Bradford, York- 
shire, ** [provements in shuttles employed in looms fur weaving.” —A com- 
munication from Thomas Hatch, Lawrenve, Massachusetts, 0.5. 

2261. DANIZL WEBSTER, Southport Gasworks, Lancashire, ** Cer 
ments in the manufacture of gas, and in apparatus connected th 

2262. THOMAS KENDRICK, Birmingham, and SIMEON !AVIES, Dudley, 
Worcestershire, “‘{mprovemeats in fire-irons, part of which invention is 
applicable to fen lers, to stove grates, and other fire-places.” 

22643. CUTHBERT GREENWOOD JOHNSON, North Yorkshire [ronworka, Stock- 
ton-on-fees, ** Improvements in kilns and apparatus for drying aad vurning 
bricks and other articles.” 

2264. JOSEPH GILL, Halfway-street, near Eltham, Kent, “ Improvements in 
engines for obiaining motive power.” 

2265, JOHN THOMAS, Newcastle-upon-Tyne, “ Improvements in furnaces for 
smelting and meiting.”’ 
2267. FREDERIC CHOME-S3TEINBACH, Brussels, Belzium, “ An improved joint 

for metallic pipes for conveying fluids and liquids,” 

2258. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “‘(mprovements in propelling machinery tor canal boats and other 
vessels.”—A communication from Frederick R. Pike, New York, U.S.—18th 
July, 1868. 

2269. [THOMAS BONELL, Newcastle, Staffordshire, “Improvements in slide 
valves of steam engines.” 

2270, HENRY BERNOULLI BARLOW, Manchester, “ Improvements in ma- 
chinery for preparing, spinning, and doubling cotton and other fibrous sub- 
stances.”—A communication from Eugéne Huret and Francois Louis 
Debruyn, Paris. 

2271. THOMAS WOOD GRAY, Margaret-street, Limeh “ Imp ts in 
lightning conductors.” 

2272. WILLIAM WINTER, Leeds, Yorkshire, “‘ Improvements in sewing 
machines.” 
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aes ford-street, London, “ Improvements 
ILLIAM JOHN CUNNINGHAM, Ox b> % 
= A or apparatus for raising and lowering window blinds, curtains, and 
other articles.” 
2974, EDWARD BEANES, C 
ments in brewinz.” wi jf wie : 
9276. o CHARLES POLLOCK WILCOX, Mold, Flintshire, “ An improved counting 
” 
chine avd nnmerical rec ore : : ; = ‘ 
2977. THOMAS GOODWIN GREEN, Church Gres'ey Pottery, Derbyshire, * Im- 
rovements in the preparation or manufacture of a composition intended 
“ be used in the the manufacture of earthenware, porcelain, or vitreous 


h 


d, Berkshire, “ Improve- 





les, near M tA. 


les : : es 
oi. TAUCHLAN ROSE, Leith, Edinburgh, N.B., “ An improved aérated liquid 
tificial champagne. 
oan pears mane. Richmond, Yorkshire, “ An improved method of and 
apparatus tor obtaining panoramic pic tures by means of photography. 
2281, CHARLES HODGSON, ha chmond, Surrey, ‘* Improved means of and appa- 
porting loads.” 
oat ILLIAM HENRY BATES, ALFRED MASON ATES, and HvuGH FAULKNER, 
Leicester, ** Improvements in the manufacture of flexible tubes or hose.”* 
2283. ALFRED HOMFRAY, Witley Lodge, Halesowen, Worcestershire, “* !m- 
a provements in reparating coal, cokes, and breezes from bats and other 
impurities, and in machinery or apparatus to be employed for that purpose, 
which improvements and machinery or apparatus may be applied to the 
separation of various other substances.” . s ; 
2284. CHARLES WEEKES, Great George-street, Westminster, “ Improvements 
in the application of tron for building purposes, and in the means of 
connecting the same, particularly applicable to fortifications.”"~ 20th July, 






9935. FITZOWEN GREEN, Arzyll-terrace, Waterford-road, Falham, Middlesex, 
** Improvements in lamps for burning benzine and other volatile oils and 
spirits, aleo applicsble for burning non-volatile ols. ‘ 

2287. THEODORE DESCHAMPS, Rue de Choiseul, Paris, “ An improved fasten- 
ing for zioves " Z - : 

9989. ALPHONSE ABRAHAM WILLE, Woodside Cottage, 
ford, Essex, 
feathers.” : es 

9292. ALEXANDER MELVILLE CLARK, Chancery-lane, London, Improve- 
ments in apparatus for feeding steam boilers and I quid or fluid reservoirs, 
partly applicable to pumps.”—A communication trom Charles Frangois 
Thibault, Boulevart St Martin, Paris. —2!st July, 1868. : 

2193. THOMAS GIBB, Jerrow-on-Tyne, Durham, “ Improvements in the treat- 
ment of metallic ores and com pc unds.” ‘ 
2294. GEORGE MARTIN, Toadsmoor Rock Mille, near Stroud, Gloucestershire, 

** Improvements in the Manufacture Of extract wool, and in the process and 
apparatus employed in destroying the vegetable material in mixed fabrics, 
which apparatus is applicable for other purposes.” 

2295, CHARLES WILLIAM BRADSHAW, Stubbington, Hants, *‘ Improvements 
in coupling hose for steam and fre engines, gas and water pipes, hydrants, 
and other similar purposes.” : 

2297, SAMPSON LANGDALE, Newcastle-upon-Tyne, “ Improvements in the 
preparauicn of artificial manures.”” 

2299. WILLIAM TIGHE HAMILTON, 
machine.” 

9302. LovIs DULAC, Lille, Le Nord, France, ** Improvements in drying 
and beating all kinds of threads, and in combining ay paratus for that 

urpose.” i 

2303. SIBNEY HOPTON HADLEY, Bartram Park, Iiampstead, Middlesex, 
“ Improvements in decorticating wheat, and apparatus to be used for decor- 
ticating wheat and other grain.” 

2304, THOMAS ARTHUR WARD and HENRY WHALE, Newington-causeway, 
Surrey, “ Improvements in racket bats.” 

9305 CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
breech-loading fire-arms."—A communication from Friederich von Martini, 
Frauenfeld, Switz-riand. - 

9308. HENRY FRANCIS HAMBLETON, Clarges-street, Piccadilly, London, ** Im- 
provements in the manufacture of ls mated armcur plates and otber 
forgings composed of sheets or bars of iron or steel welded to one another by 
rolling.” 

2309, WILLIAM DENNIS, Aldermanbury, London “Improvements in letter 
boxes, letter pillars, and euch like depositori 22nd July, 1468 

2311. ADAM BUCHAN, Hazlehead, near Aberdeen, N.L., ** Jmprovements in 
the construction of ploughs.” 

9313, WILLIAM GILBERT, Birmingham, 

2314, PETER PEAKSON, Leeds, Yorkshire, 
treatment an‘ preparation of cocoa.” 

2315. THOMAS HART, Blackburn, Lancashire, “‘ Improvements in machinery 
employed in the manufacture of banding cords or twine from cotton, hemp, 
flax or other fibrous matertals.” 

2317. WILLIAM SAMUEL HARRISON, Commercial-road, Peckham, Surrey, 
** Improvements in the construction of clocks or other timekeepers, and in 
the method of and apparatus for regulating and setting them by the aid of 
electricity.” : 

23/9. JAMES PURDEY, Oxford-street, London, ‘* Improvements in fire-arms,” 

9320. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ improvements 
in rotary steam engines.”—A communication trom Jean Vander Hielakk-r, 
Pontoise, France. 

2321. JOHN KILNER, Wakefield, Yorkshire, “An improved method of and 
apparstus for manofacturing glass.” 

2322, JOSEPH SYKES BROMHEAD, Victoria-road, London, and JOSEPH WHIT- 
MEE, St. Jolin-street, Clerkenwell, London, ‘* Improvements in dry gas regu- 
lators.” 23rd July. 1868. 

2325. FREDERICK HAHN DANCHELL, Horwith, near Bolton, Lancashire, “ Cer- 
tain improvements in the mode of utilising fuel” 

2327. WILLIAM ROBERT LAKE, Southampton buildings, Chancery-lane, Lon- 
don, “ Improvements in teeth for machines for picking or separating cotton, 
wool, and other fibres." —A communication trom Robert Wilde and Charles 
Schofield, Philadelphia, Pennsylvania, U.S. 

2329. GERMAIN ADOLPHE THIBIERGE, Versailles, France, “ Improvements in 
preserving animal and vegetable substances, 
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“ Improvements in lockets.” 


“Certain improvements in the 















2331. THOMAS WRIGLEY and WALTER EDWARD YATES, Manchester, “ Im- 
provements in looms for weaving.” 
2333. BENJAMIN GEORGE GEORGE, Hatton-garden, London, “ Improved 






’ zing printed work.”—24th July, 1868. 
2337. JAMES STE Glasgow, Lanarkshire, N.B., ‘‘ Improvements in cask 
washing apparatus.”—25th July, 1363. 


Inventions Protcied tor Six Months by the Deposit of 
Complete Specifications. 

2434. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in binding for skirts."—A communication from Thomas de 
Forest, Birmingham, Connecticut, U.S.—ist August, 1868. 

2440. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and improved process for preserving meat, and the apparatus connected 
therewith.”—A communication from Wilhelm Wisemann, Bonn, Prussia.— 
4th Augnst, 1368. 


Patents on which the Stamp Duty of £50 has been Paid. 


2042. ABRAHAM FOLLETT OSLER, Birmingham, *‘ Lamps for burning parafiin 
oil and other volatile oils.”—7th August, 1865. 

2105. JOHN FREDERICK BOETIUS, Smethwick, ** Furnaces for the manufacture 
of glass, iron, &c.”-——15th August, 1865. 

2190. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Skates.”—25th 
August, 1865, 

2044. WILLIAM POLLOCK and JOHN STOBO, Leven Bank Works, Dumbarton, 
N.B., * Washing yarns.”—-7th August, 1865. 

2198, EDMUND DORMAN HODGSON, Paper-buildiogs, Temple, ‘‘ Locks.”— 26th 
August, 1865 

2062. HENR¥ CARTWRIGHT, Dean Broseley, Salop, ‘Steam engines.”—9ih 
August, 1865. 

2073, JoHN INGHAM, HENRY INGHAM, and JAMES BROADLEY, Halifax, York- 
shire, ‘‘ Looms for weaving.”—10th August, 1865. 

2074. CHAUNCEY ORRIN CROSBY, New Haven, Connecticut, U.S., “ Needles.” 
—10th August, 1865 

2178. WILLIAM EDWARD NEWTON, Chancery-lane, Loadon, “ Well-sinking 
tubes,” —24th August, 1865. 











Patent on which the Stamp Duty of £100 has been Paid. 
1994. HENRY WILDE, Manchester, “ Electro-magnetic telegraphs, &c.”—10th 


August. 1861. 

1987. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Machinery for 
sewing.” —9th August, 1%6), 

1976, ALFRED VINCENT NEWTON, Chancery-lane, London, ** Sewing machines.” 
—B8ih August, 1861. 

1977. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Single-thread 
sewing machines.”—8ih August, i861. 





Wotices of intention to Proceed with Patents 

1039, WILLIAM SAMUEL PAGE and RICHARD East, Nine Elms Wharf, Nine 
Elms, Surrey, “ Improved mechanical arrang plicable to steam 
boilers and the cylinders of steam and other motive power engines for pre- 
venting the priming thereof, and for lubricating the pistons and cylinders of 
engines.”"—26:h March, 1868. 

1047, ISAAC BATES and JOHN TAYLOR, Dukinfield, Cheshire, “ An apparatus 
for cleaning the flues of boilers and boiler seatings.” 

1053. PATRICK ADIE, Pall Mall, London, ‘Improvements in means and 
apparatus for shearing sheep and clipping horses and other « nimals.” 

106!. HENRY HUGHES, Bristol, Gloucestershire, and CHARLES JONES, 
Wolverhampton, Staffordshire, ‘‘Improvements in locks and keys.”—27th 


March, 1868. 
1064, HENRY GEORGE WARREN and SAMUEL STUCKEY, Deptford, Kent, and 





“Improvements in bleaching or extracting the colour from ' 





PHILIP FROvD, Greenwich, Kent, ‘Improvements in revolving iron shutters.” 

—28th March, 1868. 
1072. OLIVER ORMROD, Eagley, near Bolton, L 
hi tus for ning bleach 


in 








or app ig ‘ 
and cops of yarns and thread, woven fabrics, and other articles.” 


» “8 
dyeing, and scouring hanks | 


| 


1073. CARL FRIEDRICH CLAUS, Middlesborough-on-Tees, Yorkshire, “ Improve- | 


ments in the manufacture of iron.” 


1074. CARL FRIEDRICH CLAUS, Middlesborough-on-Tees, Yorkshire, “* Improve- 


ments in the manufacture of malleable tron, and in the process of reheating 
the same for the purpose of rolling or hammering it.” 

1084, JAMES WALKER and JOHN WHARRIE, Glasgow, N.B., “‘ Improvements 
in apparatas for the manufacture or cast iron pipes and similar articles.”— 
20th March, 1868. 

1049. JAMES SINCLAIR, Stirling, N.B., “ Improvements in screw propellers.”— 
3lst March, 166%. 

109%, HENRY HARRISON DOTY, Bury-street, London, and GEORGE GRAVELEY, 
Alfred-street, Bow, Middlesex, “ Improvements in the means or apparatus 
for producing the more complete combustion of gas, paraffin, aad other liquid 
hydrocarbons,” 

1100. ARTHUR MCNUTT WIER and MARSHALL ARTHUR WIER, Elm Lodge, 
Newton-road, Bayswater, London, ** Improvements in pneumatic apparatus 
employed in transmitting motive power tor signalling and indicating, or for 
other purposes.” 

1105, JAMES NORRIS and THOMAS QUARM, Great Russell-street, Bloomsbury, 
London, ** Improvements in cooking apparatus.” 

1107. GEORGE KYNOCH and WILLIAM WHITEHILL, Birmingham, “ Improve- 
vents in cartri¢ges.” 

1108. ILLIAM CLISSOLD, Dudbridge Works, near Stroud, Gloucestershire, 
“ Improvements in belt fastenings, which improvements are also applicable 
to the uniting of parts of harness.”—Ist Aprii, 1868. 

1113. EDMUND LEAHY, Cardington-street, Euston-square, London, “ An im- 
proved movable railway fur ordinary carriages.” 

1115. ANDREW JACKSON and JOHN HARTLEY, Manchester, “ Improvements 
in braiding machines.” 

1116. HENRY LAFONE and JAMES NICHOLAS, Liverpool, ‘‘ Improvements in 
the mode of and means or furnaces for burning petroleum and other like 
liquids.” 

uit. JOHN GALLEMORE DALE and EDWARD MILNER, Warrington, Lanca- 
shire, “ An improved method of prod white pig ts frou lead.” 

1119, JOHN NAPIER, Glasgow, Lanarkshire, N.B , “ Improvements in appa- 
ratus for steering ships and vessels.”—2nd April, 1868. 

1122, AUGUSTUS DE METZ, Wolverhampton, Staffordshire, ‘*‘ Improvements in 
commodes or vessels to be used as water-closets, expectorating utensils, or 
for other purposes.” 

1125. JOHN WALLACE, Glasgow, Lanarkshire, N.B., “ Improvements in appa- 
ratus for digging potatoes.” 

1127. JOHN HARWOOD, Blackburn, Lancashire, ‘‘ Improvements in sewing 
machines.” 

1131. JEROME VALENTINE JONES and GEORGE JAMES 
mingham, “Improvements in the ure of oF 
tubes.” 

1134. JOHN GARRETT TONGUE, Southampton- buildings, Chancery-lane, London, 
* improvements in lamps or apparatus for lighting or illuminating purposes.” 
—A communication from Casimir Rakowski, Paris.—3rd April, 1468. 

1141. ALFRED ILLINGWORTH and HENRY ILLINGWOLTH, Bradford, Yorkshire, 
** Improvements in means or apparatas employed in folding worsted or other 
yarns.” 

1142. FRANCOIS ANTOINE EDMOND GUIRONNET D£ MASSAS8, Hoxton, Middle- 
sex, “ Improvements in machinery for cleaning cotton seeds,” 

1144. RICHARD Nass, Peckwater-street, Kentish Town-road, London, “ Im- 
provements in locks and latches.” 

1147. DUNCAN CAMPBELL MCIVOR, Asknish Loch Gair House, Argyll, N.B., 
“ Improvements in propelling ships, and in the means or apparatus employed 
therefor.” 

1148. JOHN GRIFFITHS, Chesterfield, Derbyshire, and JOSHUA JEAVONS, 
Sheflicid, Yorkshire, “* Improvements in the manufacture of piles of iron or 
steel, or of iron and steel. for the manufacture of rails, axles, angles, tires, 
shafts, and other articles.”"—4th April, S68. 

1149. HENRY BRYCESON, JOHN BRYCESON, ard THOMAS HONOR MORTEX, 
Stanhope-street, Euston-road, London, ‘‘ Improvements in the construction 
of orga.s and in the application of electricity thereto.” 

1151. EUGENE HAY, Lombard-street, London, “Improvements in means or 
apparatus for measuring and indicating the passage or flow of liquids.”— 
A communication from Claude Marie Bathias, Rue Montmartre, Paris. 

1157. JaMES RADCLIFFE, Consett Ironworks, Durham, *‘ Improvements in 
processes and means employed in the manufacture of iron and steel.” 

1158. JOHN PERRY, Rathdowney Brewery, Queen’s County, “ Improvements 
in packing bottles and similar articles, and in cases or holders therefor.”—6th 
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April, 1868. 

1175, JOHN ARMSTRONG, Clifton, West land, ‘“ Improv its in 
harrows.” 

1177. DENNY LANE, Cork, Ireland, ‘‘ Imp 1 in the fact of 
floor and other clota or coverings for floors and in covering floors.”—7ih 


April, ist3 

1194. JAMES RAE, Sydenham, Kent, and GEORGE MILLER, Glasgow, Lanark- 
shire, N.B, * [mprovements in the construction of railway wheels, and in 
the axles and bearings for the same.” 

1195. ALFRED HENRY STILL, Kirkborough House, Cork, Ireland, and DENNY 
LANE, South Mali, Cork, Ireland, “ Improvements in the manufacture of 
gas.” 

1196. WILLIAM BURNET ROBINS, South Molton-street, Oxford-street, London, 
“ Improvements in garden engines and other similar hand pumps for throw- 
ing jets of water.’ 

{197. JAMES HEYWOOD WH!TEHEAD, Royal George Mills, near Manchester, 
“Improvement in apparatus for removing soot from the surfaces of heating 
tubes.” 

1200. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* Improvements 
in fire-aris and in cartridges for the same.”—A communication from Hiram 
Berdan. New York, U.S.—9th April, 1865. 

1254. GEORGE DOMINICUS KITTO# and PETER BROTHERHOOD, Compton-street, 
London, ** improved apparatus for refrigerating or cooling worts and other 
liquids, &c.”"—17th April, 1868. 

130). JOHN HENRY JOHNSON, Lincoln’s- nn-fidlds, London, “ An improved 
mode or method of correcting the deviations of the mariner’s compass in 
iron ships.” -A communication from Louis Frangois Alexandre Arson, Paris. 
—2ist April, 1868 

1321, ROBERT FRANCIS FAIRLIE, Gracechurch-street, London, “ Improvements 
in railway carriages and wagons, and in the means of coupling them together 
to form trains.”—22nd April, | 868. 

1330. JOHN SCOFFERN, New North-street, Finsbury, London, “ Improvements 
in sheathing ships’ bottoms and other surfaces exposed to the action of sea 
water.”—27th April, 1868. 

1600, WILLIAM SMITH and GEORGE BROWNE SMITH, Kennington Park-road, 
~urrey, “ improvements in dry and wet gas meters.”—15th May, 1868. - 
1753, HENRY BAILEY and FREDERICK BAILEY, East Retford, Nottingham- 
shire, “ An improvement in the manufacture of valves for the passage of 

air, water, or any other liquid or flaid.”—vzsth May, 1863. 

2065. PAUL RAPSEY HODGE, Adam-street, Adelphi, London, “ Improvements 
in and application of the use of hydrocarbonaceous fluids in combination with 
highly attenuated or superheated steam for the purpose of smelting, melting, 
reheating, and working of metals, glass, porcelain, or calcareous materials.” 

27th June, 1868. 

2232, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
lamps.”—A communication from Madam Marie Chausy, Paris.—15th July, 
18ti8, 

2245, SAMUEL DAVIS, Strand, London, ‘‘ Improvementsin apparatus for clip- 
ping horses, sheep or other animals, or the wool or hair from the skins of 
animals.” —16th July, 1868. 

2259. EDWARD ALFRED COWPER, Great George-street, Westminster, ‘* A new 
or improved glass ornament, applicable to lace and other fabrics, and the 
instruments or apparatus employed in the production of the same."—17th 
July, 1868. 

2261. DANIEL WEBSTER, Southport Gasworks, Lancashire, ‘‘ Certain improve- 
ments in the manuiacture of gas and in apparatus connected therewith ,”— 
18th July, i858, 

2434. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in bindings for skirts."—A communication from Thomas De 
Forest, Birmingh C i U.S.—Ist August, 1868. 











All persons having an interest in opposing any one o: such appiicatcons 
should leave particulars in writing of their objectious to such applicacion at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
8th August, 1863. 

$302, 2s. Sd.; 3824, 2s. 4d.; 3381, 4s. 4d.; 3443, 3s ; 3465, 8d.; 3468, 1s. 64.; 
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8533, 1s. Gd.; 3554, 10d.; 3558, 10d.; 8563, 10d.; 8700, 4d.; 3705, 4d.; 3707, 
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4d.; 35, 4d.; 36, 4d. 










*,* Specifications will be forwarded by post from the Patent-office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specifications. 

*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-office Order, made pafable at the (ost-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Paten: office, Southampton-buildings, Chan- 
cery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Class 1 PRIME MOVERS. 
Including Fired Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


| 230. R. NEEDHAM, Dukinfield, Cheshire, “ Valves of steam engines.”—Date 





22nd January, 1868. 

This invention has for its object improvements in rotating or oscillating valves 
of steam engines, and consists in making such valves according to the follow- 
ing description. The valve consists of two hollow conical plugs or antifrietion 
cones (ihat Is, cones having a peculiar curve) working in corresponding seats, 
and the bases of these cones are in opposite directions, thus rendering the valve 
a perfect equilibrium, These cones are made separately, but are connected 
together by means of a rod or shaft, the connection being made so that each 
valve may work up to its seat independently of the other, but that the two 
may rotate simultaneously. The valve thus arranged works in a chamber, 
and each of the cones is provided with a partition which divides it into two 
compartments, the one icating with the chamber and the other with 
an outlet leasing into the exhaust pipe, and radial openings are formed in the 
cones, which during the rotation of the valve alternately coincide with the 
passage leading into the cylinder, Tne inventor makes the openings which 
admit the steam to the cylinder of a peculiar form, so that the steam shall be 
at first admitted through a very smal! aperture which gradually increases in 
size as the valve rotates, thus admitting more and more steam until the vaive 
is fully open, then. instead of closing, gradually closes so as to shat off all the 
steam at once. This is accomplished by making the opening of such a form 
that the shut off site is parallel to the axis of the valve, and the inlet or 
leading side more or less inclined thereto. The steam is admitted into the 
chamber with which one of the compartments in each of the cones commant- 
cates, and the valve being properly arranged is rotated by means of suitable 
mechanism from the crank shaft.of the engine, each part of the cylinder being 
thus opened alternately to the steam and exhaust pipes. —Not proceeded with. 
300. A. C. PILLINER and J. C, HULL, Newport, ‘‘ Machinery for obtaining motiv 

power.” — Dated 18th January, 1863. 

This invention consists in the construction of a casing in the form of two 
parallel cylinders placed side by side, and opening the one into the other, and 
enclosed by covers at the ends. At the point of contact of the two cylinders 
is a fixed roller or other fulcrum on which a partition is able both to rock and 
reciprocate or slide. This partition is of peculiar form, it has at each end a 
cylindrical head, and a stem connects them. Passing through the end cover 
of one of the cylinders is an axis with a crank arm upon it carrying a crank 
pin, which is embraced by a bearing in one of the cylindrical heads of the par- 
tition, and concentric with it. The radius of the crank arm added to the 
radius of the cylindrical head of the partition will always be in contact with 
the casing on the side towards which the crank is standing, and, as the crank 
travels round, this line of contact will also travel round within the cas'ng. 
Radial packing strips furnished with springs or other packings are fitted into 
the cylindrical head,so that the steam or fluid may not be able to pass the 
line of contact. The covers at either end of the casing fit closely to the double 
headed rocking partition. The head at the end of the rocking partition oppo- 
site to the crank, or on the other side of the fulcrum in a similar way, is always 
in contact with the casing, and the line of contact travels round within it in a 
similar manner. It wiil, however, be found that either the head of the parti- 
tion or the casing will require to differ somewhat from the cylindrical form. 
The inlet and outlet passages are formed in the casing at the junctions of the 
two cylinters, and on opposite sides of the rocking partition, or in one or both 
covers, The partition thus constantly divides the casing into two parts, in one 
of which is the inlet and in the other the outlet, so that as the fluid cannot 
pass from one to the other without the partition being moved, the fluid, if 
under pressure, gives this motion to the partition. and so drives the crank axis; 
or, if the axis be driven, the apparatus will draw fluid in at one passage and 
expel it by the other. 

323. H. ALAND, Richard-street, Roupell-street, Lambeth, “ Rotary blowing fans 
for producing blast for furnaces, &c.” —Dated 30th January, 1868. 

This invention consists in the formation of a space between the sides of the 
fan discs and outer casing laterally on each side, also in the introduction of a 
conical ring round the periphery of the inlet openings, so as to direct a given 
pressure of air or gas from the discharge side to the supply. Keference to the 
drawings is necessary for a full description of the invention. 

325. W. HARTNELL and 8. GUTHRIE, Lincolnshire, “ Improvements in or appli- 
cable to steam and other motive engines, and to engines or apparatus for rais« 
tng and forcing fluids or feeding steam boilers.” —Dated 30th January, \868. 

First, this invention relates to an improved arrangement and c mbination of 
the parts of sicam or oiher motive engines where the cranks are formed 
between the bearings of the crank shaft, the object being to secure strength 
and lightness; and the improvements consist, mainly, in connecting the cylin- 
der or cylinders with the bearings, or with castings or brackets in which the 
bearings of the crank shaft are formed by bars of malleable metal of suitable 
section passing in a direct \ine from the axis of the cylinter or cylinders to the 
crank axle, te said malleable bars, in combination with cross bars or plates, 
forming the sole framing of the engine, so that for horizontal engines the usual 
base plate is dispensed with. For condensing engines the said malleavie bars 
are extended past the cylinders, so as tu carry the condenser. In single- 
cylinder engines the condenser may be placed parallel with and opposite to the 
steam cylinder. Secondly, the invention relates to portable engines combined 
with boilers, and consists in forming the engine as described under the first 
head of the invention, and in attaching it to the horizontal or vertical boiler at 
either end, leaving the other end free to slide in or on a bracket secured to the 
boiler, by which arrangement the boiler is free to expand and contract, and is 
not subjected to the working strains of the engine, the construction of the 
engine being such that it is complete in itself, and can be readily removed and 
worked independenily of the boiler. Thirdly, the invention relates to arrange- 
ments of eccentrics for working the valves of steam and other motive engines, 
which can be readily adjusted, elther by hand or by self-acting or other 
mechanism, to suit any required degree of expansive working of the steam (the 
lead of the valve being practically constant), and which can bs reversed topro- 
duce forward or backward motion. The improveme:ts consist in arranging the 
eccentric for each valve (where two are required), so that it can be moved 
round upon the shaft backward or forward, its movements being guided by a 
die on a bolt secured in a plate or part fixed upon the crank shaft, which die 
works in a slot in an eccentric of such curve as will vary the eccentricity, so as 
to give a constant lead to the valve in every position of the eccentric. When 
the eccentric is to be adjusted while it is in motion a disc or plate is emp oyed, 
which is free to rotate upon the crank shaft, and this plate is connected with 
the eccentric, so as to make it rotate, but allows its eccentricity to be altered 
by the pin above referred to. The disc or plate may be turned backward or 
forward by screw inclines moved endways upon the crank shaft, or by other 
suitable means. This part of the invention also consists in other arrangements 
of eccentrics, and in otner modes of changing their position to obtain various 
degrees of expansive working. Fourthly, the improvements relate to means 
for governing the speed of engines, and consist in certain arrangements and 

bi ions of hanism which may be used separate from, but they prefer 
to combine it with, the fly wheel. The said mechanism consists of two or 
more weights upon levers which can move to and fro radially in a plane at a 
right angle to the axis of rotation, the said weights being connected so as to 
have simultaneous movement inwards and outwards. The centrifugal force 
of the said weights is counterbalanced by springs. The movements of the 
we ghts arising from the varying speeds of rotation will be conveyed by suitable 
mechanism, so as to regulate throttle or other valves or valve gear, or it will be 
conveyed to mechanism on the axis of the fly-whee!. Fifthiy, the improve- 
ments relate to the construction of pistons and rods, and consist in casting the 
piston upon a malleable metai rod, and afterwards turning and tnishing the 
same, by this means dispensing with the ordinary arrangements and work 
necessary for securing the piston to the rod, Sixthly, the invention relates to 
engines or apparatus for raising and forcing fluids, and for feeding steam botlers 
with water, and consists in combining two apparatus upon the principle of 
certain rotary engines, pumps, or blowers, namely tuose formed by two rotating 
wheels which have teeth, vanes, or pistons, that gear or work one into or 
against the other, such wheels being enclosed in a case, in which they are 
fitted as close as possible. They connect two engines or apparatus of the class 
above described together directly or by wheelwork, and convey steam to one 
of them, and connect the feed water to the other, the exhaust steam being con- 
densed and mixed with the feed water if desired. Thus one app«ratus acts as 
Senge and the other as the pump to raise or force the water or feed steam 

iler, 








Class 2.—- TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

196, J. WOODLEY, Send, Surrey, ‘‘ Apparatus for communicating or signalling in 

railway trains.” —Dated 20th January, i868. 

The object of this invention is to construct apparatus by means of which the 
passengers can both sound a bell or alaram in the guard’s van, or in proximity 
to the engine driver, and act upon a disc to indicate to the guard or driver the 
particular c*rriage or compartment from which the signal has been sent. The 
apparatus mainly consists of a frame fitted to the top of each compartment, 
which frame carries an indicating disc, and has apertares through which a cord 
leading to the guard's van or the engine is carried.— Not proceeded with, 

200. J. H. JOHNSON, Lincoln’s-inn fields, London, “ Ships for containing oils, dc. 

—A communication.—Dated 20th January, 1868. 

This invention consists in providing the hulls of ships ard other vessels with 
a special compartment for containing oils and burning fluics, and in protecting 
the same with water contained in a water chamber situate betwen two decks. 
The oil compartment is provided with pipes for supplying and discharging the 
oils and burning fluids, and for supplying the com t with water or air 
for the purpose either of raising the oils by hydrostatic or pnovmatic pressure, or 
for supplying water to be used as water ballast. 
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233. T. W. Gray, Limehouse, “Lightning conductors.”—Dated 22nd January, 


This invention consists in the application of a system of lightning conductors 
to ships or vessels of the composite build of wood and iron, and —— 
ships or vessels of iron with wood masts. By preference, the inventor wo! 
fit both of the above mentioned class of vessels on the system for which a 
patent was granted to him on the 16th April, 1867, entitled, “ Improvements in 
Sir W. Snow Harris's lightning conductors for ships, vessels, buildings, and 
other structures,” viz , fic.umy piates or strips of metal from higher masts to 
lower masthead, and from thence overboard by means of tabular conductors 
down riggin,, * described. In cases where the above mentioned system may 
not be deemed advisable, the lower masts, topmasts, and higher masts are 
fitted, as is well known, with plates or strips of metal, and connected to the 
hull of the vessel. In the case of a composite vessel by fitting strips or plates 
of metal, by preference, on wood or other non-conducting materials or otherwise, 
over iron beams of vessel or under side of wood deck, and thence to the ships’ 
side, with through metal bolts to the copper outside, and connected from the 
heel of the lower mast fitted in a similar manner, but in any case so that the 
shall have an entirely distinct line of cond quite independ of any 

and where removed from a'l contact with the same. 


2 
— 





In the case of iron 
vessels with wooden masts by plates or strips of metal taken from the bottom 
of masts on deck along the upper side of the wood deck t» the ship’s side, and 
thence overboard. This system is more especially adapted to vessels with 
tabernacle masts, or where the mast stops at the upper deck.—Not 


: 


251. W. J. JENNINS, Little Bower, Northampton, “‘ Permanent way of railways” 
Dated 24th January, 1868. 

This invention consists, First, in a peculiar kind of chair or chairs by which 
the rail is secured and maintained in position, bringing both cheeks of the chair 
close up to the sides of the rail, and making them fit accurately to it. This im- 
proved chair is formed of two or more parts, the bottom or base being in all 
cases in one piece. This is made witha groove, into which the parts which 
carry the movable cheeks of the chair slide. The bottom of the casting, of 
which the cheek forms a part, is made to fit into this groove, and to extend 
under the rail. This part of the chair is kept in position by means of a round 
screw bolt or bolts of the required dimensions. The bolt or bolts to he bevelled 

from the top to the required length downwards, in order to act 


the cheeks of the chairs a lining when necessary, so as to insure the greatest 
adhesive power on the rail. For ordinary chairs only one sliding cheek is re- 
, cheek being cast in one place with the base, but in applying 
the invention to chairs used in the construction of points and crossings he uses 
two or more sliding cheeks, and he uses either of two varieties of construction 
of the screw bolt, the conical head being common to both. 

296. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ An im- 

P t—A 7 led 28th January, 1868. 

This invention relates to a novel construction of a pavement for streets and 
other thoroughfares, the material for which comprise wood, asphaltum, and 
sand, and the invention in a pecu'iar mode of combining the several 
parts together, viz , laying a foundation of asphaltum surmounted by a layer or 
bed of sand, on which are laid blocks of wood, having dovetailed grooves for 

of the asphaltum, which is poured while in a fiuid state into the said 
grooves, whereby the blocks of wood are locked or securely keyed together, the 
whole forming a substantial noiseless roadway, impervious to the elements and 
easily repaired. 
309. S. B. Seer anes. BECKETT, Manchester, “ Velocipedes.”—Dated 29th 


, 1868. 

This invention consists, First, in the application of a ring or plate of metal on 
one or both sides of the wheels, to which ring or plate ig attached the crank 
pin. In some cases the inventors make the nave of the wheels of metal en- 
larged so as to atmit of the crank pin being affixed to the nave. Secondly, 
in applying springs made of a form to give elasticity to the carriage vertically, 
and so as not to alter materially the po itions or the crank pin in relation to 
the connecting rod pin when in action. Thirdly, in the application of a hollow 
bash or tube to the swivel wheel which, with a bolt passing through it, allows 
the pillar and stirrups to be securely fastened together. Fourthly, in making 
the stirrups for the feet of metal, with a boss or projection through which the 





wool and wool waste, in order to clear !t of thistles and other vegetable sub- 
stances; also of a peculiar mode of disintegrating or separating cotton from 
woollen fabrics. In carrying out this invention the raw wool is to be first deprived 
of its grease and well rinsed in running water, after which it is to be dried. 
When dried the wool is immersed in a bath composed of, say, 220 gallons of 
water, and from one and three-quarters to three and one quarter ounces of 


PA ci, 


liquid ja, with a quantity of sulphuric acid, of a strength of 
sixty-six degrees to raise the density of the bath from at least three and one- 
half degrees to six degrees at the most; or instead of using sulphuric acid, 
sufficient muriatic acid may be used to raise the bath two degrees. The sul- 
phuric and muriatic acids may he replaced by nitric, citric, oxalic, or’ chlohydric 
acids, The quantities employed may vary according to the specific strength of 
each, and the quality or fineness of the wool. The specification comprises 
much detail. 

320. B. DOBSON, W. SLATER, and R. HALLIWELL, Bolton, “‘ Machines for 

spinning and doubling.” —Dated 30th January, 1868. 

This invention consists, First, in certain improvements in the machinery de- 
scribed in the specification of letters patent granted on the 30th day of Sep- 
tember 1867 (No, 2747) to the aforesaid B. Dobson and R. Halliwell. In the 
said specification an arangement of machinery was described for driving the 
spindles of mules; now the present invention consists in an improved mode of 
driving the said spindles, Another part of the invention consists in supporting 
the long lever on an adjustable fulcram stud fitting in slots in the long lever, 
and in the bracket which supports it. The last part of the invention consists in 
regulating the application of the brake for checking the inward run of the 
carriage by means of the rod of the drawing up strap fork, and to which the 
break is connected. 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl » Impl 
Mills, &c. 
226. W. THOMPSON, and T. STATHER, Kingston-upon-Hull,“ Mills for grinding 
or crushing.” — Dated 22nd January, 1868. 

This invention relates to miils in which the material to be operated upon is 
supplied to a cirenlar casing or drum in which beaters are fitted, the beaters 
having a rapid rotary motion imparted to them, so as to grind or crush the 
material against the inside of the drum or against a living ring in thedram, 
the drum or the ring being serrated or plain internally. The patentees make 
the discharge aperture at the lower part of the drum instead of at the upper, 
and they cover the apperture with wire screens or perforated plates, so that by 
having screens or plates with different sized meshes or perforations, the grind- 
ing or crushing may be regulated to any required degree of fineness or rough- 
ness; for grinding bark, for instance, they employ plates with perforations of, 
say, ljin., and less as required, while, for grinding a material very fine, wire 
screens with, say, forty meshes or more to the inch may be employed. For 
grinding grain the spindle or shaft of the beaters in the drum passes through 
the lower part of the feed hopper, and is made with a screw to feed the grain 
into the drum, or pins to agitate the grain and make it enter the drum in a 
regular manner; at the side of the drum, opposite the hopper, is a spout to 
admit a current of air to keep the mill cool, and this spout may be used when 
required to feed larger substances, such as bones, into the d'um. 

279. W. E. RENDLE, Welbeck-sireet, Cavendish-squarz, London, “ Protecting 
Sruit trees, &c. &c.”— Dated 27th January, 1863. 

This invention consists, First, in employing a bination of earth 
and glass in forming cases or frames for protecting fruit trees, vegetables, and 
other plants. The cases or frames are formed in sections or lengths which can 
be put together end to end; each section is composed of two parallel sides which 
are held or formed together at a dis'ance apart from one another; one of the 
sides is made higher than the other, so that the slabs or sheets of glass which 
are to cover over the top of the frames may be inclined downwards to allow 
the sun to shine into the interior of the case, and to permit rain to ran off 
freely. The sheets of glass which are to cover over the top of the frames or 
cases are made to slide into grooves at the top of the sides of the frame. The 
invention comprises various other features. 

289. W. A. GIBBS. Gilwell Park, Essex, “‘ Apparatus for drying wheat, dc.”— 
Dated 28th January, \868. 
This imvention applies, First, to the drying of sheaves, and for this purpose 


ts, Flour 














bolt of the swivel wheel is The stirrups may be set to any 
angle, and secured by the bolt and nut of the swivel wheel. Fifthly, in placing 
the spindles which connect the upper rail ‘o the seat of the carriage at an angle 
t herewith, so as to give addititional length and breadth between the rails of the 
carriage without increasing the length or breadth of the seat.—WNot proceeded 


and 8. A. VARLEY, Roman-road, Holloway, 
ication.” — Daeed 29th January, 1868. 
two previous patents granted to the present 


315. S. M. MARTIN, Pinner, 
“ Electrical train 


This invention relates to 


patentees dated 5th April, 1866 (No. 966), and 30th July, 1867 (No. 2207), and | 


consists, First, of improvements in the construction of the electrical coupling 
ropes connecting vehicle and vehicle. Secondly, in an arrangement for indi- 
cating to the engine driver and guards whenever a train or a vehicle breaks 
away. Thirdly, in the construction of alarms, and in parts of the apparatus 
connected therewith. Fourthly, in the construction of apparatus to be placed in 
the carriages to enable the ng to i with the guards and 
driver. Fifthly, in the construction of cells for galvanic batteries for 
the same, and applicable to other purposes. Sixthly, in the construction of 
galvanic batteries and tools by means of which they may be more easily re- 
newed. Seventhly, in a method of generating electricity by mechanicat force. 
The details of the invention are voluminous. 
316. W. E. NEWTON, Chancery-lane, London, “ Self-acting brakes for 
carriages.” — A communication.— Dated 29th January, 1848. 

Here the pole of the carriage is allowed to have two or three inches play, so 
that when the horses are pulled up, they will force the pole back. The pole 
communicates with a traverse rod by means of a connecting rod, and the 
brakes are fastened to the traverse rod. When the pole is forced back, it acts 
immediately on the connecting rod, which forces back the traverse rod. and 
causes the brakes to bear against the peripheries of the wheels. This brake or 
brakes may be applied with a few modifications to two wheeled carriages. If 





it be desired to prevent the brake from acting on the wheels, the pole may be | 


stopped from sliding backwards and forwards by means of a catch that can he 
raised or lowered by means of a winch handle acting upon a rod screwed at its 
lower extremity. By turning this rod, a nut working on the screwed end is 


made to rise or fall, and through a jointed lever attached to the catch raises or | 


lowers it as required. This catch, by taking on to a shoulder at the rear end of 
the pole, will prevent it from moving backward. The brakes may be kept 


from contact with the wheels when not in action by means of a strong adjust- | 


able spring attached to the pole. This may also be done in a variety of other 
ways.—Not proceeded with. 


Class 3—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing and Dressing 





, &C. 
194, M. ROBINSON, Accrington, “ Expanding and contracting combs or reeds.” —~ 
Dated 2th January, 1868. ed 
This invention relates to that description of combs or reeds in which the 
dents are placed between the coils of coiled springs, and consists in placing the 
dents between the coils by improved self-acting mechanism. — Not proceeded 


240. G. KIRK and W. MILLER, Huddersfield, “ Se!f-acting mules and billies Sor 
and doubling wool, &c.”—Dated 23rd January, 1868. 

An extension of time for completing this patent having been petitioned for, 
the documents referring to the invention cannot at present be seen. 

242. W. BOTTOMLEY, Bramley, near Leeds, ‘‘ Milling machinery.”— Dated 23rd 
January, 1868. 

The First object of this invention is to prevent cloths being “‘ nipped” by the 
“ tongue,” and thus damaged during the process of milling. The inventor in- 
troduces an independent driving shaft through the machine having its bearings 
on the fra rk and in i 
drives such roller shaft 
wheel upon it (the roller shaft), the relative sizes and speeds, so as to 
give the customary speeds usual to milling rollers.— Not proceeded with. 

243. J. GOULDING, Bradford, “ Looms.”—Dated 23rd January, 1868. 

This invention refers especially to looms used for the weaving of figured 
fabrics upon either plain or ground, and ly termed swivel looms, 
The object in view is to simplify the construction and arrangement of the swivels 
or shuttles, as well as to admit of the use of a greater number of colours or 
shades than is possible in existing systems.— Not with. 

262. J. and T. A. BOYD, Glasgow, ‘‘ Winding machines, &c.""—Dated 25th 
January, 1868. " 

Telates to winding machines and to pirns or yarn holders and 
shuttles, and comprises amongst other things various improved contrivances for 
obtaining varying motions in such machines, which contrivances are applicable 
for obtaining similar motions in other machines.—Not proceeded with. 

288, H. A. BONNEVILLE, Sackville-street, Piccadilly, London, ** Ribbon looms.”—~ 
A communication.— Dated 28th January, 1868. 

This invention relates to an improvement in the battens of looms capable of 
weaving several double pieces of velvet at the same time, and consists in 
adding to the two ordinary straight shuttles two circular shuttles by means of 
which figuring or embossing is obtained. This batten is not ascensional, and 
the two circular shuttles are placed one above the straight upper shuttle, and 
the other below the straight lower shuttle, and the hanism which 
them is combined with that of the straight shuttles, so that the upper circular 








shuttle passes in the upper opening of the warp at the same time as the straight | 


upper shuttle, and the lower circular shuttle passes in the lower 0; of the 
warp at the same time as the straight lower shuttle. — 


318. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘* Disintegrating, scouri 
and cleansing raw wool, &c.”—A communication.—Dated 2918 Jaman 


1868. 
This inyentio consists, essentially, of a peculiar mode of treating raw 


P ity to the lower roller shaft, and he | d 
by a pinion upon the driving shaft geared into a toothed | 


the p forces hot or dry airinto covered chambers. A number of tubes 
project in the chamber, and he places sheaves on these tubes so that the air is 
forced through their heads. Secondly, the invention applies to the drying of 
vegetable products, such as leaves or roots For this purpose he places the 
objects to be dried in cylindrical segments mounted on an axis which is made 
to revolve slowly inachamber. The sides of the segments are made of porous 
material, and hot or dry air being forced into the chamber plays upon the 
matters cont«ined fn the segments. He prefers to use a rotating brush adjusted 
80 as to keep the exterior segments clear from the clogging of the grated roots, 
fac.litating the rapid working of the hanism or 

| 295. T. CORBETT, Shrewsbury, *‘ Machinery for cleaning and separating grain, 

é&c.” — Dated 23th January, 1868. 

In machines for cleaning and separating grain the meshes of the screen often 
become clogged by the fixing of the grain therein, and the object ot this inven- 
tion is principally to prevent the clogging of the screen. This the patentee 
effects by means of endless bands situated underneath and parallel to the 
screen. These endless bands travel over rollers, to one of which a rotary 
motion is given by suitable gearing connecting it with the principal shaft of 
the machine. To the outer side of the endless bands « brush is fixed, the brush 
having a length equal to the width of the screen, and being situated transversely 
to the screen. When the machine is in action the brush is carried slowly under- 
neath the whole surface of the screea, and by pressing on the under side of the 
ecreen raising out of its meshes any grains that may have become fixed therein. 
312, G. THORNTON, Chesterfield, Straw elevators to take straw from thrashing 

machines.” —Dated 29th January, \858. 

This invention consists, rrincipally, in attaching the straw elevator to the 
delivery end of the thrashing machine by means of a circular plate and stud, 
instead of mounting it upon a separate carriage, as hitherto practised. —Not 
proceeded with, 

314. C. RILEY, Whetstone, ‘ Combined thrashing machine frame.”—Duted 29th 
January, 1868. 

An extension of time for filing the final specification of this invention having 

| been granted, the documents relating tothe invention cannot at present be seen. 











Class 5—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
| and House Fittings, Warming, Ventilating, &c. 
| 274. A. MIDDLEMIST, Hull, “ Apparatus for increasing, regulating, and con- 
| trolling the heat and draught tn stoves, &c.”— Dated 2ith January, 1868. 
| This invention consists in the adaptation to the back part of the range, 
stove, or fireplace of a rectangular or other formed box or case, provided with 
a damper or valve to be ployed in i with the grate, stove, or 
otherwise, so as to regulate the passage of the air, heat, and smoke within the 
| chimney, and accelerate or diminish the draught to or from the fire by means of 
| a mouth or opening: The apparatus whereby this is effected may be formed 
of wrought or cast iron or other material, and fitted or adapted to any or all of 
the various descriptions of grates or stoves at present in use ; or new grates or 








socket which carries the anvil of central-fire cartridges in one plece of metal, 
which is bent into a form resembling the letter M in cross section, the middig 
of such letter forming the anvil, And the invention consists, Lastly, in the 
general combination of the parts above referred to. 





Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instry,. 
ments, Lamps, Manufacture of Dress, &c. 

203. E. THOMAS Aberdare, ‘* Miners’ safety lamps.” — Dated 2\st January, 1868, 
This invention consists in the construction of the ordinary mines’ safety 

lamp, 80 as to enable petroleum and other mineral oils to be consumed therein, 

thereby producing an increased light to the miner when using the same, and con. 

siderably lessening the danger of explosions ;when the lamp is used in mines 

where gas exists.—Not proceeded with. 

232. C. S. Barker, Regent's Park, London, “ Organs.”— Dated 22nd January, 

1 


This invention refers, First, to certain improved arrangements of combined 
electric and p it in their app jon to the organ with a view 
of suppressing which, in the ordinary method of building, con. 
nects the keys with the pallets of the sound boards, by which means the con. 
struction of large organs is considerably simplified, and the frequent derange. 
ment of the action avoided, great facilities being also afforded tur placing the 
key boards at any required distance from the instrument, and alight and uniform 
touch is secured. §& dly, to an imp d method of effecting by the aid of 
electric ts th jon of coupling of two or more key boards. Thirdly, 
to an improved method of applying electro-magnetic agency as a substitute for 
mechanical transmission in the draw stop actions. Fourthly, to the application 
of an electro-pneumatic combination for the purpose of fopening or closing the 
large valves which admit or intercept at the pleasure of the player the wind of 
certain wind chests. Fifthly, to certain dispositions having for their obdject to 
suspend automaticaily the action of the electrical battery when the organ is not 
in use, and thereby to diminish the expenditure of metals and chemical 
substances 
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therein employed. 
244. H. J. DICKINSON, Gray’s-inn-road, London, “ Billiard tables.” —Dated 23rd 
January, 1868. 


For this purpose the patentee dispenses with the under frame work usually 
employed to give strength and solidity to billiard tables, in order to avoid the 
interference of these parts with the knees when the table is to be used asa 
dining table; and he employs in place thereof a wood frame of two or three 
or more inches thick, strengthened with iron bars screwed thereto, and with the 
edge of such iron bars ina vertical direction to give firmer support to the slate or 
other bed, or the under frame may be set back under for large sizes of tabies. The 
frame for the cushions may be formed deeper and with increased strength, and 
this frame, when the table is used for dining purposes, will serve as the frieze of 
it, the top being formed by leaves laid on and slightly overhanging the cushion 
frame, as has hertofore been employed. The legs are of depth adapted to the 
lowest elevation of the surface of the table for diaing or such like purposes, and 
at each end of the under framing the patentee applies, by hinge or such likc 
joints, a frame or tressel with a screw or screws to turn in nuts in such frame , 
and having each a foot adapted when the frame is turned down to rest on the 
floor, such frame with its parts being of strength sufficient to bear the weightof 
the end of the table. 





Class 8—-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


192 T.'G. F. DOLBY, Clapham, “‘ Feeding bottles.” —Dated 20th January, 1868, 

This inventiou consists in placing a conical or othershaped valve of vulcanised 
india-rubber, or other elastic and fiexible material, in the cap, neck, top, or 
other convenient part of the bottle admitting pheric air and 7 ting 
the food from escaping, or a valve may be applied to the top or bottom, or any 
part of the tube through which the food passes to the child's mouth, thereby 
preventing the passing of the child’s breath into the bo.tle. The patentee finds 
that the best mode of attaching the valve is to affix the same at the bottom 
of the glass or other tube in the bottle conducting the fluid to the child's 
mouth, 

212. W. J. COLMAN, St. Mary-at-Hill, London, “ Manufacture of beer and 
wine finings.”— Dated 21st January, 1868. 

This invention relates to a previous patent granted to the present patentee, 
dated 22nd March, 1865 (No. 799), and consists in a su.table arrangement of 
vats connected together by descending shoots or pipes, in the lower ones of 
which horizontal arms or stirrers are fitted, and caused to revolve freely 
within the same through the medium of steam or other motive power ma- 
chinery. ° 
219. G. T. BOUSFIELD, Brirton, “ Improvements in liberating the colouring 

matter of madder and similar vegetable substances from the ligneous matter 
or cellulose with which it is combined in the plant,”"—A communicatioa.— 
Dated 2\st Jan wary, 1868, 

The object of this invention is to liberate the colouring matter of the madder 
root or similar plant from the lignecus matter, so that, practicaly, the whole 
amount of colouring matter of the plant may be utilised. The invention is 
based upon the fact that cellulose becomes soluble when in the presence of 
cupric oxide with ammonia, and the first part of the invention consists of a 

pound process posed of two op 4 which are, First, the solution of 
the cellulose of the plant by the action of cupric oxide with ammonia; 
Secondly, the separation of the copper from the colouring matter that has been 
set free from the cellul by the p ding operation. The invention consists, 
further, of the combination of the said two operations with the separation of 
the sugary matter of the plant from it. We cannot here quote the details of 
the invention.—Not proceeded with, 
221. F. L H. DANCHELL, Horwich, Lancashire,“ Preparing, shaping, and dry- 

ing peat, dc.""—Dated 2ind January. 1868. 

This invention consists, First, in the general arrang t of the y 
for macerating or preparing the peat or other substance for forming it into 
square, cylindrical, or spherical blocks, and delivering the same on to boards or 
troughs, on which they are either left to dry, or which are employed as means 
for conveying them to the drying ground ; also in the general arrangement of a 
drying shed, under which the peat or other substance is exposed to the draughts 
ofair. We cannot here quote the details of the invention. —WNot proceeded with, 
225. C. E. BROOMAN, Fieet-street, London, “ Mode of producing a colouring 

matter.”—A communication.— Dated 22nd January 1368. 

Tne patentee claims the employment of the products of, or derived trom the 
distillation of, naphthylamine at an elevated temperature other than naphthy- 
lamine, in conjunction with protonttrate of mercury and with naphthylamine, 
for the purpose of obtaining a red colouring matter therefrom. 


227. C. E. BROOMAN, Fleet-street, London, “ Brtracting colouring matter 
m madder.”—A communication.—Dated 2tnd January, 1364. 

This invention relates to the extraction of colouring matter from 
madder flowers, of madder alizavine, or other substances obtalu:d or de- 
rived from madder, and consists in subjecting the same to the solvent action of 
, and of the heavy olls derived from the distillation of coal in con- 
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stoves may be so constructed as to have the invention combined th . 
329. W. E. NEWTON, Chancery-lane, London, “ Window sun blinds.”—A com- 
munication, — Dated 30th January, 1868, 

This i ion is not d apart from the drawings, 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 


| plements of War or for Coast Defence, Gun Carriages, dc. 
285. p.. TRANTER, Birmingham, “ Fire-arms and cartridges.”—Dated 23th 
1 


to improvements in breech-loading revolvers, as 
Pp of a patent granted to the present patentee 
August 16th, 1856 (No. 1913). and consists in applying the double-action lock 
contained therein to a breech-loading revolver in order to fire a central-fire 
cartridge. For this purpose the hammer is made to strike against a striking 
pin working centraliy with the cartridge in a hole formed in the frame of the 
pistol, aud with a guide and spring fixed in the latter. The striking part of the 
hammer is hollowed out, and the lock of the pistol adjusted so that the 
hammer when at half-cock forms a safety cover for the striking pin. The 
plunger of the extractor (similar to that described in the specification of a patent 
granted to the present patentee July 27th, 1863, No. 1862) is made to work ina 
straight line, either by having a square groove formed in it, or by having two 
segments of the circle of the plunger cut away through its whole length. A 
corresponding projection for the groove, or a groove for the rib, as the case 
may be, is formed in the frame of the pistol. The invention is intended, 
Secondly, to provide for the extracting rod lying along underneath the barrel 
when not in use for convenience of carriage. For this purpose a tubular 
guide for the rod with a tailpiece is fixed to the front of the pistol frame in 
such a manner as to admit of its being turned on a pivot when the rod is 
required to be used, thereby bringing the guide opposite the chamber for 
extracting the cartridge therefrom. When the guide is returned to its position 
ready for carriage it serves as a stop for the centre rod or axis of the revolving 
| chamber. A spring is fixed on the tailpiece of the guide. the end of which 
spring is inserted in a cavity formed in the side of the tubular guide, and by 
pressing slightly on the rod prevents it from leaving the guide, and causes it to 
pass along the same with a steady action. A snap spring may also be added 
to retsin the guide in any required position. The invention consists, Thirdly, 
in forming a hole, slot, or neck in the solid shield formed in the body or frame 
of the pistol, and adapted and applying a bolt to work through the same in 
order to fix the chamber in any required position. . This bolt may be made to 
slide or to move on a pin or axis suitably fixed on the frame. The invention 
consists, Fourthly, in forming the lifter which turns the revolving chamber with 
a hollow on the inner side for carrying the spring, which causes the lifter and 
catch to actin combination. The invention consists, Fifthly, in forming the 





fanuary, 1868. 
This invention relates, First, 
sine ta the ‘feast 








junction with a mineral, and such, for example, as hydrochloric acid. Ze 
257. T. L. G. BELL, Plaistow, ** Preparing oxide of iron for purifying gas."— 
Dated 24th January, 1868. : 

The patentee obviates various difficulties by freshty precipitating a certain 
quantity of iron through the of a native or natural peroxide, and 
80 gets ready and perfect action, at first combined with great lasting quality 
and lowered cost of production. 

259. J. MASON, Sunderland, ** Composition to be used as fuel for household pur- 
poses.” —Dated 15th January, 1668. 

By the proper admixture of small coals, and what is known by the name of 
duff, together with either pitch or tar, a compositon is formed which is then 
tightly pressed into oval and jround blocks, or into various shapes.—Vot pro- 
ceeded with, 





345. H. M. RAGLAND, Fish-street-hill, London, “ Tanning hides and skins.”—A 
communication. — Dated 23rd January, 1368. 
The action of mustard seed forms the distinguishing feature in this new pro- 
cess of tanning. 





Class 9.—ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS 
Including all Specifications not found under the preceding heads, 
110. W. D. YouNG, Edinburgh, “ Wedging and fastening fences, dc.”—Dated 

11th January, 1868. 
Here the wedge, in place of being made to act on one side only of the bars 
which have to be secured, has two wedging or securing sides, which simal- 
act both vertically and horizontally npon the bars passing through 
the holes into which they are secured.— Not proceeded with. 7 
111. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Pipes for smoking.” —A 
communication.—Dated \\th January, 1868. 

The patentee claims the manufacture of pipes from a composition of pul- 
verised charcoal, carbon, or peat, in combination with pulverised residuum of 
cannel coal or other analogous compound, substantially in the manner and 
for the purposes described. 

113. G. IRELAND, Handsworth, Staffordshire, *‘Cruet frames, &c.”—Dated 
th J , 1868. 

The oaumane claims, First, making the feet of cruet frames out of the 
same piece of sheet metal as the base, so as to avoid the necessity for soldering 
the feet to the base ; Secondly, making the handles of the frames by arranging 


lanes; Thirdly, making stems or supports of the handles 
ranging the parte of which the stems or supports are composed in two, three, 
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Aucust 14, 1868. 
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or more vertical planes, all substantially as described and illustrated in the 
drawings. 


114, T. 8. ELLIN, Sheffield, “‘ Self-securing skate.'~A communication.—Dated 
11th January, 1868. 

This skate is made entirely of metal, and is rendered self-securing by means 
of adjusting sole and heel clips. The runner is formed with three risers or 
posts, one at the fore end, one at the heel, and one under the ball of the foot be- 
tween them. Inverted T-shaped slots are cut out to receive grooved headed 
screw buttons; the grooves in the heads ofthese buttons are made slightly 
wider than the thickness of the runner to enable them to be inserted in the 
slots before mentioned. These buttons are the media for securing the runner 
to the toe, sole, and heel-bearing plates, to which they are fixed. There is 
much other detail. 

119. C. A. WATKINS, Greek cireet, Soho, London, ‘* Manufacture of ties for 
inting and other brushes.” — Dated 13th January, 1868. 

Here the inventor manufactures the ties in the following manner:—On a 
conical chuck or mould turned to the required dimensions, and slightly greased, 
he winds string or other suitable material until the proper length is obtained ; 
the string is then fastened by loops or knots in the usual way; the two ends 
are passed under the first turn and left sufficiently long to project beyond the 
binding of the brush for which it is intended, for the purpose of securing them 
to the handle, or other convenient part thereof. The string is next coated with 
glue, varnish, or other adhesive material, allowed to dry, aud removed from 
the mould; it is now ready for use, and may be slipped on the brush at any 
time it is required. The string may be wound on the mould by hand, or by 
causing the mould to revolve on an ordinary lathe mandril.—Not proceeded 


with. 
123. E. W. Lewis, Langham-place, London, “ Spirit level,” communication. 
—Dated \4th January, 1863, 
The object here is to construct a spirit level in such a manner that it will 
show either a base, perpendicular, or any degree between the base an‘ per- 
ndicular, at the option of the operator. In constructing a spiral level ac- 
cording to this invention the inventor places on, or fixed in any suitable way to 
the base iine in a perpendicular position, a circular dial marked with the de- 
grees of the circle. Behind this dial plate is affixed a circular piece of glass, 
through which the movements of the spirit are distinctly seen showing the angles 
or degrees. The degrees on the dial plate being marked from right to left, and 
from left to right, commencing at 0, and running to 90, are so placed that the 
level is found when the spirit marks 0, and when it marks 90, the perpendicular 
is shown. The intermediate degrees or angles are found when the spirit marks 
between either of those points. The cavity between the glass is partly filled 
with spirits of wine, or any other suitable liquid.—_Not proceeded with, 
124. A. COWLING and W. TAYLOR, Shefield, “ Ornamentation of tape measure 
cases.” —Dated 14th January, 1868. 

This invention relates to improvements in the construction or ornamentation 
of cases to contain tape measures, wherein the measure is coiled or wound on 
a spindle contained in a circular box or case. The inventors propose to pierce 
or stamp out orifices or spaces in the sides of the cases of any form required, 
and to apply underneath such spaces a disc of leather, or other tabric, 
embossed, coloured, or plain, or any other material forming with the spaces an 
ornamental surface to the case. The material is secured within the pierced 
portion of the case by a solid metal disc champfered or burred to the pierced 
disc.--Not proceeded with. 

127. A. B. BOYER, Paris, *‘ Aerial cradles.”— Dated 15th January, 1868. 

This invention is not described apart from the drawings. 

129. W. E. GEDGE, Wellington-street, Strand, London, “ The substitution of thin 
fuxible and movable blades or cutters of sheet steel in lieu of rigid blades or 
culters in planing hines.” \ Dated ist January, 


1868. 

The basis of this invention is the substitution of a thin cutting blade, which 
alone does the work, wears, and is replaced in lieu of the thick cutters hitherto 
used, thereby reducing the cost of manufacture, and keeping in repair and 
rendering the setting or sharpening much easier and more rapid than in the 
case of ordimary cutters. 

132. J. LANG, Paisley, Renfrew, “ Printing of music.”—Dated 15th January, 
868 


This invention has for its object the printing of music in an improved 
manner, and which is more particularly adapted for vocal purposes in connec- 
tion with what is known as the sol-fa or (movable “do” system. Singers 
accustomed to that system find it a great ience, duci to 
accuracy, to have the ordinary printed notes indicating absolute pitch, accom- 
panied by letters or other suitable marks indicating the names of such notes 
according to such system. This a double indication of each note, 
and the present invention consists in effecting such double indication by apply- 
ing letters or other suitable marks within the ordinary notes, or within any 
suitable forms of printed notes that may be substituted for the ordinary ones. 
150. W. BETTS, Wharf-road, City-road, London, “* Manufacture of a material 

to be used in the production of capsules, &c.""—Dated \6th January, 1868. 

This invention consists in the manufacture of material to be used in the pro- 
duction of capsules, and for other purposes where thin flexible metallic sheets 
are employed, by applying and combining by the aid of pressure a layer or 
thickness of combined lead and tin to or with the surface of lead stabs, which 
are afterwards rolled or otherwise reduced to the thickness desired. 

151. J. G. ROLLINS, Old Swan-lane, London,‘ Baskets for containing fruit.” 
A communication.— Dated 16th January, 1868. 

Here the sides of the basket are formed of one strip of thin wood, or other 
suitable material, provided with suitable slits or perforations for ventilation, 
and for supporting the bottom, which may be of any suitable material, and is 
provided with corners or projections to take into suitable slits or perforations 
formed in the sides. When the corners or projections are inserted in the slits 
or perforations formed in the sides, the parts are suitably retained in position 
by means of clips, or other suitable means. 


153. G. E. READING, Birmingham, *‘ Busk fasteners.”—Dated \6th January, 











1868. 

This invention consists in the following construction of busk fasteners:—The 
busks are to be used in pairs, as now generally adopted, and to one (hereinafter 
termed the first), the patentee attaches catch plates, that is, plates of metal 
secured to the said busk, which portion is turned over or otherwise formed into 
a catch or hook to receive the corresponding part of another similar catch, 
which is secured on the other busk hereafter mentioned as the “ second” busk. 
In order to secure the pair of busks together, the catch plates of the first men- 
tioned busk are provided with springs, which press on the catchers of the 
second mentioned busk when engaged with the catches of the first men- 
ttoned busk, and securely hold both sets of catch plates together. 
One or more of the above mentioned catch plates is or are to be provided with 
& stop or stops, so as to securely keep the catches from shifting out of position. 
158. R. HEATHFIELD, Birmingham, “ Machinery for the manufacture of nails 

and tacks.” — A communication.—Dated \7th January, 1868. 

Here the strip of iron or metal from which the neils or tacks are to be made 
is fed into the machine against a stop. The piece of metal to be made into a 
nail or tack is cut off from the end of the strip by a fixed cutter and a mov- 
able cutter having motion in a vertical plane. The movable cutter consists 
of two parts of unequal size, and having different ranges of motion. During 
the cutting off of the piece from the end of the strip the two parts of the mov- 
able cutter move ly, and , virtually, one cutting tool. 
After the cutting off of the piece of metal the larger part of the cutter ceases 
to descend, but the smaller part continues to descend, and by its motion effects 
the carrying of the cut off piece to the gripping dies, and its delivery into the 
said dies for the purpose of being headed. This is effected in the following 
manner :—Under the smaller part of the movable cutter is a spring arm, and 
the cut off piece of metal on its separation from the strip is held at the end to 
be headed between the end of the said smaller part of the movable cutter and 
the said spring arm, and on the descent of the said smaller part of the movable 
cutter is carried down between the gripping dies, By the closing of the said 
dies the cut off piece is held firmly for the heading process. Before the ap- 
proach of the heading punch, the smaller part of the movable catter rises, and 
the spring arm retires from the path of the heading punch by a horizontal 
motion, when the heading punch advances and heads and completes the nail or 
tack, On the retiring of the heading punch and opening of the gripping dies, 
the nail or tack is forced from the machine by a knocker-off. The motions of 
the several parts described are all or mostly effected by cams on the principal 
shaft of the machine. 








162. J. HOSKING, jun., Gateshead-on-Tyne, “ Impr ts in the drilling 
of instruments nsed in drilling, boring, tunneling, &c.""—Dated \7th 
January, 1868. 


b } 
This invention consists in arranging the cutters upon the cutting head in a 
curved line or lines, such curved line or lines not being circles or portions of 
circles having the centre of the cutting head for their centre. The form of the 
cutting head is, by preference, hemi-spherical, spheri-conical, or so otherwise 
egg-ended,” as that in longitudinal section, the lines of the face of the cutting 
head will be curved lines. But the form of the cutting head may be varied, 
The form preferred, however, is spheri-conical, with the cutters arranged in 
Spiral or helical curved lines, the curve or curves commencing at the circum- 
nce, and winding with more or less pitch towards the contre the number of 
lines of cutters, the proximity of such lines, and of the separate cutters to each 
other being adapted to the nature of the material to be operated upon. The 
cutters may either be formed of separate chisels or cutting edges, or made 3olid 
by being formed upon the cutting head itself, as being more applicable to boring 
instruments of a small diameter. 
163. J. YOUNG, Stewarton, Ayrshire, “ Improvements in washing.”—Dated 
January, 1868, . - - - 
In place of constructing washing machines with an outer case containing a 
ribbed washing basket or frame, the washing liquid communicating and filling 
the space between the washing basket and outer case to the same level in both, 
= heretofore, the ribs having spaces between them, the use of the euter casing 
pay noe with, and the basket is formed with the ribs placed close together, 
joints between the ribs heing water-tight, so that no more washing liquid ia 
necessary than that which is placed in the basket or vessel itself. The water- 
tight basket or vessel may or may not be provided with a valve, cock, or other 
bmg for drawing off the liquid when neccesary. The washing action is pro- 
uced by the employment of a vibrating reciprocating or revolving frame, 





slab, or plate, the underside of which carries the clothes over or across the ribs 

which constitute the basket.— Not proceeded with. 

166, J. M. NAPrERS, York-road, Lambeth, “ Apparatus for cutting and 
dressing metals, dc.” —Dated \7th January, 1868. 

The patentee claims, First, the application or use of edge tools (of the kind 
shown and described), with means or to give rotation or axial 
motion to the cutting edge of such tools, substantially in the manner shown 
and described. Secondly, forming or furnishing circular edge tools (of the kind 
shown and described) with a spindle or axis to which the tool is either fixed, 


or with which it is formed in one piece, such axis or spindle being provided 
with bearing parts for the spindle to tarn upon, substantially as shown and 
described. 


168, N. H. ROLFE, Hull, ‘‘ Machinery for cutting laths.”—Dated Lith January, 
1868 


This invention relates to the manufacture of laths used for building and other 
purposes from continuous sheets of wood (as produced in scaleboard and veneer- 
cutting machines), into strips of the desired width to form the laths. The im- 
provements consist in incising the logs of timber at given distances as they 
revolve in the veneer-cutting . For this the inventor mounts 
a self-acting drum or roller over the logs of timber in the machine, the said 
roller being provided with a series of longitudinal projecting knives or cutters 
disposed radially thereon an inch or more apart, which are brought to bear on 
the wood in motion, so as to produce lateral incisions on its periphery at the 
desired depth and distance apart before it approaches the cutting knife of the 
mach which then severs the wood in the form of the lath or strip sultable 
for the purpose desired.—Not proceeded with. 

169. W. R. LAKE, Southampton-buildings, Chancery-lane, London, *‘ Treating 
wood veneer.” —A communication.— Dated 17th January, 1868. 

An extension of time for completing this patent having been petitioned for, 
the documents relating to the invention cannot at present be seen. 

175. B. T. Moore, Isleworth, Middlesex, “‘ Apparatus for protecting water 
pipes from injury by frost.” — Dated 18th January, 1868. 

This invention has reference to the application to service pipes for supplying 
water to houses or other buildings, either by means of cisterns or tanks, or 
otherwise, of an apparatus consisting mainly of a cock, valve, or plug, so 
arranged that when frost occurs such cock, valve, or plug shall automatically 
close the communication between the main and the service pipe, and shall at 
the same time effect a communication between the latter and an open branch 
pipe, so as to allow the water contained at the time in the service pipe to escape 
therefrom. — Not proceeded with. 

182, A. BOCHKOLTZ, Vienna, “‘ Mechanical arrangement to be used in con- 
nection with self acting valves.” — Dated \8th January, 1868. 

This invention is not described apart from the drawings. 

183. T. J. HEYwoop, Holloway, London, “ Manufacture of pencil-cases.”— 
Dated \8th January, 1868. 

This invention has reference to a previous ‘patent granted to the present 
inventor, dated 2nd June, 1856 (No. 1301). The present invention allows of 
the friction maintained between the lead and the case being materially 
diminished. To this end the inventor proposes to provide means for sustaining 
the pressure put on the point cf the lead when in use other than the friction 
caused by the contact of the lead with the case. Thus he fits in the case (in 
rear of the inserted lead) a plunger, which carries a spring that will press 
against the sides of the bore of the case, or nip a rod pendent from the top of 
the case, and will tend to retain the plunger in the desired position. Behind 
this plunger he inserts a loose propeller which, when jerked into contact with 
the rear end of the plunger, will drive it forward, causing it to advance the lead 
as required.— Not proceeded with. 


191. J. DAVIES, Smethwick, near Birmingham, “ Machinery for shaping malle- 
able materials.”— Dated 20th January, 1868. 

The patentee claims, First, the lusive use and application of a shell or 
die, combined with a roller, fur shaping or forming malleable materials of vary- 
ing diameters in their lengths. Secondly, the improved self-acting or other 
feed motion for supplying the blanks to the shaping machine, and the applica- 
tion of shears for cutting the bar to the proper length for the blanks. ‘Thirdly, 
the application of rollers and mandril combined for bending and shaping or 
forming malleable materials, as described. Fourthly, the combined action of 
the mandril and one roller for shaping or forming objects or figures on one side 
between the mandril and one roller, as described. Fifthly, the mode of using 
two rollers without a mandril, and imparting to them vibrating motion for 
shaping or forming malleable materials, as described. Sixthly, the mode of 
shaping or forming malleable materials by working a mandril parallel toa 
stationary or fixed surface having the shape or form of the object planed or 
engraved thereon, the mandril being adjustable by one roller pressing it to its 
work, or the two surfaces may receive motion in contrary each 
other. Lastly, the imp d app descri for the of the 
roliers and dies employed in shaping or forming malleable materials, anc par- 
ticularly the method of transmitting the various motions to the tool or tools 
and the boring apparatus. 

193. W. FirtH, Viewforth, Edinburgh, “ Application of vulcanised or unvul- 
canised india-rubber in the construction of pumps, enemas, &c."’"—Dated 20th 
January, 1868. 

This invention relates, First, to the use of one or more actuating hollow 
balls or shells made of india-rubber, either with or without one or more 
reservoir, balls, or shells made of the same material, the said balls being used to 
form the instruments without any cementation or other extraneous fastenings 
to the other parts of the instruments. §& diy, to the emp of suitably 
cut and grooved valves made of india-rubber, the said valves being applicable 
for use in such instruments or otherwise independently applied; Thirdly, to the 
employment of a tube or tubes, within or without which the valves may be 
placed, and over which tubes the balls are to be placed; Fourthly, the valves 
or modifications thereof may be used without the use of such tubes, and valves 
hitherto in use may be used with such tubes; Fifthly, the employment of the 
elasticity of india-rubber as a self-fitting agent to retain the balls and valves 
miade thereof for such instruments in the positions in which they may be placed, 
and to form, with the other parts of the instruments, fluid and gas-tight joints 
— Not proceeded wi 


without jon or other fi ng with, 


202. A. V. NEWTON, Chancery-lane, London, ** Sewing machines.”—A com- 
munication.— Dated 20th January, 1868. 

The patentee claims the combinauion and arrangement of the needle-bar, 
cam block, and cap of the bracket arm, so that the cam block and cap operate 
as slide and guide for the needle bar, substantially as set forth ; also the com- 
bination of the needle carrier and needle clamp and eye guide adjustable 
laterally to the track of the needle, substantially as set forth; also the turning 
wire thread tension d, as di bed, in it with a pressure 
spring to hold the thread from slacking on the said tension, substantially as set 
forth ; also the arrangement for driving the shuttle, as set forth ; also the com- 
bination of the shuttle perforated with tension eyes with a pressure spring to 
hold the shuttle thread from slackening in the said eye, substantially as set 
forth ; also the forked clamp arrang described ; the binati of 
the bed-plate stand and double-centred hinges, substantially as set forth ; 
Lastly, the arrangements described for imparting an axial motion to feed wheels 
of sewing machines, and to other instruments requiring the like motion. 


206. C. W. BROWN, Upper Lewisham-road, New Cross, “ Truncheons weed by 
police, &c.”— Dated 2\st January, 1868. 

This invention consists in constructiag the handle of the truncheon in the 
following manner: Instead of passing a piece of leather or other material 
through the solid wood of the handle of the truncheon the inventor affixes a 
metal socket on the bottom of the handle, and adjusts a swivel socket piece to 
the bottcm of such socket, and to the flanged part of such swivel piece he con- 
nects the ends of the leather or other material which is to be passed around a 
person’s wrist. By this the t h be turned round 
without tightening the leather that passes round the wrist by reason of the 
truncheon turning in the aforesaid swivel socket piece, to which the leather or 
other material is fixed.— Not with. 


207. J. L. DAVIES, Manchester, “‘ Securing corks or stoppers in botiles, dc." — 
A communication.— Dated 2\st January, 1868. 

These improvements consist in the novel employment and use of a fastener 
permanently attached to the bottle, and consisting of a strong wire or plate 
bent or formed so as to extend down the sides of the cork and the bottle, the 
middle portion against which the top of the cork presses being waved or 
zigzag in form, and the two extremities of the wire or plate are turned out- 
wards, at right angles, to form pivots or hinges which fit into eyelets or rings 
formed in a separate wire encircling the bottle neck.—Not proceeded with, 


208. C. R. HAVELL, Reading, ** Water-heating apparatus."—Dated 2\st 
January, 1863. 

This invention consists in submerging a heating stove or apparatus in the 
— itself, instead of applying the heat externally as usual.—Not proceeded 
with. 

210. L. N. LE GRAS, Wardour-street, Suho, London, ** Churns.”"—Dated 21st 
January, \868. 

This invention relates to those churns in which an up and down motion in a 
cylinder is imparted to a perforated plate immersed in the milk or cream, a tube 
provided with a valve leading up from the plate to the top of the cylinder. 
These improvements consist, First, in forming this tabe with a number of per- 
forations, and in closing it altogether by a partition, or otherwise, at a conve- 
nient distance from the perforated plate, the portion of the tube between the 
partition and the top of the cylinder not being perforated ; in the down stroke 
of the perforated plate and tube some of the milk or cream rushes uo the tube, 
and is discharged through its perforations against the sides of the cylinder, 
while in the up stroke air enters the tube through the perforations. The im- 
) consist, ndly, in the employment of two perfurated plates 
instead of one, the two plates being connected together by a cylinder 80 as to 
form a sort of box ; the perforations in one plate are connected to those in the 
other by tubes. The main tube passes through the middle of both plates. The 
inventor prefers the two plates when cream is acted upon ; for milk he prefers a 
single plate. The improvements consist, Thirdly, in the employment of a plug 
in the lower end of the tube, such plug being perforated at the bottom. The 
improvements consist, Fourthly, in fitting a spring between the bottom of the 
cylinder and the peffurated plate or plates to assist the upward movement of 
the plates and tube. The inventor also prefers to make the perfurations in the 


























plates, tube, and plug, of about one-third of an inch in diameter.—Not pro- 
ceeded with. 


214, J. H. JOHNSON, Léncoln's-inn-fields, London, “Apparatus for indicating the 
relative ions and movements of certain of the heavenly bodies.’”—A com 
municalion.— Dated \st January, 1868. 
This Jon is not described apart from the drawings. 
216. W. DAVIS, Gainford, Durham, “ Fastening bags made of paper, &c.”— 
Dated 21st J , 1868. 
The patentee provides the neck of the bag with a flap having a tuck or tongue 
with arms projecting laterally; this tuck he divides longitudinally in its centre 
the dissection extending beyond the neck of the tuck, and to near the top of the 
flap. A transverse slot equal in length to the width of the neck of the tuck, and 
in a line with its projecting arms, being cut in the body of the bag, each divi- 
sion of the tuck being separately inserted therein, or withdrawn therefrom, with 
the greatest facility, while the projection of the arms beyond the slot gives to 
the tuck a firm holding power. 











THE IRON, COAL, AND GENERAL LRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
IMPROVED DEMAND FOR Iron: Larger Quantity Made: Home 


Merchants’ Inquiries : Requirements on Indian Account: North 
and South America, the Mediterranean, the Colonies : Great In- 
quiry for Baling Hoops—Prices : Improved—Pic Inon : More 
Doing: Norta Country Products: Better Prices--IRoN AND Coa 
AND NAIL TRADES ABOUT DuDLEY: Better Condition : Two Works 
Re-starting Coat: Less Inactivity—IRoN STONE TRADE: 
Quietude—THE THREATENED COLLIERS’ STRIKE : Temporary Ad- 
justment —HARDWARES : The General Demand : Railway and other 

Orders—BIRMINGHAM AND THE SURROUNDING LocaLitigs: 7'he 

Branches : Proposed Change in Firms—TueE NatLers’ STRIKE: 

Threatened Extension—Joint-Stock Companies: Their Divi- 

dends—EXPERIMENTS WITH BOILERS : Expected Success. 

More iron has been made in ,this district in the past nine days 
than has been turned out in a similar time for some months past. 
And this is the case, notwithstanding the Wolverhampton races of 
Tuesday and Wednesday. The suspension of operations to a large 
extent consequent upon the recent excessive heat of the weather 
caused specifications to accumulate on most hands. In addition 
to this there has been a better demand for most descriptions of 
iron where makers would take low prices. Home merchants are 
ordering with a little nearer approach to freedom than has been 
observed lately. This shows a growing consumption at the small 
manufactories and at the smithies. The boiler-makers, too, and 
the — and bridge builders are less inactive, and the demand 
for sheets, strips, aud hoops increases. Sheets of the thin gauges 
used in the tinplate making are more in request than the heavier 
samples— the tinplate makers generally being in receipt of a better 
demand. Hoops and strips, which have been well inquired for 
some time, are even more so now. Chiefly from London houses 
there come requests for quotations for hoops, which are 
intended to be used, mostly in baling cotton, chiefly in India. 
Firms also that have a g standing in the Indian market are 
well employed upon plates for that of the world, where many 
of them will be used in the building of aqueducts. Northern 
America is quiet, but slightly more is doing with South America, 
with the West Coast, with the Mediterranean ports, and with 
most of the British colonies. 

Prices have not yet much improved, but there is not now a 
downward tendency in any of the departments of the finished iron 
trade. Some makers who were selling at little else than a loss 
are now beginning slightly to recoup themselves. When the 
improved demand is seen as clearly at the establishments where 
pretty nearly list rates are to, then prices generally 
will go up a little, and a fair trade will have setin. This desirable 
condition of affairs is not believed by many to be remote. 

Pig iron of all kinds partakes of the favourable change, and for 
the less valuable descriptions more money, to the extent, perhaps, 
of 1s. 3d. a ton, is being got in a few of the sales now occurring. A 
fair amount of both good and also inferior kinds, made out of this 
district, is now coming in; and towards the end of the quarter a 
tolerably brisk trade is looked for. Some time will, however, 
it is feared elapse before the demand will be such as to justify 
the blowing-in again of the furnaces which were put out in this 
district when the demand omneneay fell off. 

The coal trade is less languid now than it has been. 

From Dudley and the East Worcestershire district the report is 
as follows:—There are increasing signs of activity in the iron 
trade, and but for the heat of the weather the small mills and 
forges would be kept in active operation. The demand for hoops, 
sheets, bars, and other kinds of merchant iron is of a comparativel: 
satisfactory nature, and there is every prospect of a good fall 
trade. An abundant harvest of the cereal crops, which are well 
secured, cannot fail to impart an impetus to the trade, and though 
the large plate mills have not of late been doing much work, we 
have reason to expect that this portion of the trade will share in 
the improvement. There are more inquiries after pig iron, and 
prices are stiffening, holders refusing to sell except at improved 
rates. The Corbyns Hall and Brockmoor Ironworks have com- 
menced operations, and others in the district will be set on in 
a short time, so that the face of the district will present a 
more cheering character than it has worn for some time past. 
The coal trade has during the week somewhat improved, 
and the pits have been kept rather more fully at work. Large 
quantities of Leicestershire, Derbyshire, Warwickshire and Cannock 
Chase coal find their way into the Midland districts, which some- 
what affects the sale of the thick coal of South Staffordshire and 
East Worcestershire, but since the reduction of ls. per ton the 
demand for this has improved, and will be further increased as the 
season advances. The ironstone workers-and thin coal miners, who 
gave notice a fortnight ago for an advance of 3d. per day, have 
agreed to see the result of next quarter day’s meeting of the iron- 
masters before insisting upon their claim. In this they have acted 
wisely, for if trade improves to an extent that will warrant the 
masters giving the advance asked for, they will do it at once. The 
demand for gubbin and white ironstone is not so brisk as it was, 
and prices may be said to range from 13s. to 15s. per ton in its raw 
state of 2640 lb. to the ton. 

Generally s ing, the improvement lately noticed in the hard- 
ware trades of Birmingham and South Staffordshire is sustained. 
The amount of work done during the past week has not, however, 
been large in South Staffordshire in coi uence of the Wolver- 
hampton races—a holiday in whick the whole district participates, 
and which prevented the shops being opened until, in most cases, 
Thursday morning. Manufacturers have a fair quantity of orders, 
except in one or two branches, and stocks do not accumulate very 
fast. Home and foreign markets are alike customers. In the 
agricultural districts trade is flat, and will, it is expected, continue 
so until after the harvest. The northern counties are taking fair 
quantities of builders’ ironmongery, but the orders frgm the west 
are not numerous. A moderate but steady foreign business, 
marked by an absence of the fluctuations recently so frequent, is 
being transacted. A tolerable Canadian trade is experienced, but 
on account of the United States the orders in hand are about the 
average. Encouraging information has been received of the trade 
in Australiaand New Zealand, but with South America and Jaimuica 
little is being done. A few orders have been received from Sweden 
and Norway, and from Italy the prospects of a better trade are 
— more favourable than last reported. 

n 





irmingham manufacturers have not much to complain of. 
Factors give out a few orders, but shopkeepers still request merely 
sufficient to meet immediate requirements. 

The new Australian tariff, which is a considerable reduction on 
several branches of product, is expected to favourably influence 
the trade. As to particular branches we have to report thata 
better demand is experienced for railway ironwork both for hom: 
and foreign markets. A moderate number of orders are in faad 





for girders, rails, nuts, spikes, and screw bolts, and further orders 
are in anticipation. The tinplate workers have a sufficieni »umber 
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of demands to keep the works in fair operation. The brass 
founders are moderately supplied with orders, but some of the 
electroplaters experience a slack demand. Steel and edge- 
tools are tolerably inquired for. For foundry work the orders are 
more numerous. The fancy trades are rather slack, and for 
metallic bedsteads there is a fair inquiry. 

In Wolverhampton the jap s and electroplaters have an 
improving demand, and tinplate workers are better employed, 
mostly on shipping orders. In the lock trade brass and cabinet 
locks are reported better, but for the fine plate branch the inquiry is 
not so active. A reduction in the rate of wages has been pro 
and is causing considerable disturbance amongst the workpeople. 
Both brass and iron foundry ware is steadier. — ee 

At Bilston the demand for trays and waiters is improved, 
chiefly in the painted branches. Best trays only command a 
slack inquiry. A better trade is experienced in the other staple 
industries ‘of the town and neighbourhood. , oat 

The Willenhall lock trade is slightly better in the principal de- 

rtments. Currycombs and bolts are in fair request. The 
Locksmiths of New Invention and Short Heath also experienced 
little improvement. ; , : 

At Wednesbury and West Bromwich there is !an improved de- 
mand for gas and water tubes, fittings, and railway ironwork. 
The Patent Shaft and Axle-Tree Company at the former place 
have just issued what must be considered a satisfactory a 
to the shareholders. Their works are now pretty well supplied 
with orders. The Crown Tube Works at Wednesbury, now carried 
on by Messrs. Russell and Co., are, it is rumoured, to be converted 
into a joint-stock company. : Nee Y 

The chain, cable, and anchor works in the Dudley district are in 
rather better operation, and fire-iron makers are better employed. 
The wrought nailers in the neighbourhood continue on strike, and 
it is said that the movement will extend to Bromsgrove and 
Dudley, places which have yet taken no part in the dispute. 

The Patent Shaft and Axle-tree Company have made a net profit 
on the year of £54,759. To this there must be added £10,492 
balance from last year. From this total of £65,252 they place 
£25,000 to the reserved and depreciation fund, declare a dividend 
of 15 per cent. per annum, and carry £6125 to next account. The 
reserve and depreciation having now reached to £140,000, half of that 
amount is to be placed to the credit of the estate account, leaving 
the former at £70,000. The directors intimate that they shall make 
a further call on the second issue of capital on the Ist of next 
January. fn 

The Midland Wagon Company have declared a dividend of 15 
per cent., and the Metropolitan Railway Carriage and Wagon Com- 

y will declare a dividend of 10 per cent., both per annum. The 
Gceatnnstes Rolling Stock Company have just paid a dividend 
of 12per cent., a profit which is expected to permanent if it 
should not advance. : ies 

Some experiments are now being made in this district which, it 
is expected, will result in proving that under certain conditions the 
much-used circular boiler may be made to pepnens nearer to the 
Cornish in heating capabilities than has yet been thought ible, 
We hope to be able to give the results when they are ripe for pub- 
lication. 











WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

Tue Iron TRADE: Orders Delayed Owing to the Reduction in the 
Make: Favourable Change of the Weather, and Hands more 
Regularly Employed : The Improved Tone Gradually Strengthen- 
ing: Anticipation of a Revival on a Substantial Basis: In- 
creased Conjidence in Commercial Operations by the Early 
Harvest: Increasing Demand for nls: Sufficient Orders 
Expected to keep the Rail Mills Tolerably Well Employed During 
the Year : Heavy Shipments to the United States: Clearances to 
the Russian Ports: Improved Demand from the Continent : 
Home Buyers Gradually Increasing their Purchases—Tue Trv- 
PLATE TRADE—THE STEAM COAL TRADE: A Collier Fined for 
Smoking in the Navigation Colliery: Visit of Sir Ivor and 
Lady Guest to Dowlais— THe GLAMORGAN IRON AND CoaL 
Company: Alleged Fraudulent Representation—TRADE OF THE 
SouTH WALES Ports. 


ORDERS have been delayed to some slight extent owing to the 
reduction in the make of iron at several of the establishments in 





the district through the intense heat, but during the past week a 
change has taken place in the weather, which will enable 
operations to be carried on with more regularity, and already the | 
hands have commenced working a ter number of hours. The, 
improved tone to which reference has been made of late is gra- } 
dually strengthening, and the general impression of ironmasters is 
that the trade is on the eve of a revival on a substantial basis. 
The harvest in the country is more than half housed in excellent 
condition, a state of things at so early a period of the year un- 
known in the present century. The prospect of an abundant 
harvest in this country and in all other wheat producing districts, 
coupled with the fact of a much greater breadth of land sown than 
heretofore, has already given increased fid in cial 
operations, and buyers on both home and foreign account are giving 
out orders much more freely than was the case three months ago. 
It is well known that stocks in buyers’ hands are now at a very low 
ebb, and they are beginning to evince some anxiety in replenishing 
before prices advance, which it is believed will be the case before 
many weeks have elapsed. The demand for rails is said to be in- 
creasing, and those competent to form an opinion believe there 
is every probability of a supply of orders being obtained from 
home buyers, and for exportation sufficient to keep the rail mills 
tolerably well employed up to the end of the year. Several 
American contracts are now being executed, and the shipments to 
the United States from the local ports are heavy. Last month 
the quantity of iron exported to the United States amounted to 
9469 tons, and it is anticipated that the exports for the present 
month will be equal if not in excess of those for the month of 
July. Clearances are also being made for the Russian ports, but 
for no very large quantities, and the season is now too far advanced 
for a large amount of business to be transacted with the Muscovite 
empire during the present year, The exports last month to the 
Russian ports amounted to 2475 tons, being a considerable decrease 
as compared with the corresponding period of last year. The 
demand from the Continent has slightly improved, but the con- 
tracts offered are, as a rule, for small quantities. On home account 
buyers are gradually increasing their purchases, and there is a 
probability of the hopes of an improvement setting in being 
speedily realised. For pig iron of the best brands there is a slight 
increase in the demand, and prices are gradually improving. 

For tinplates makers continue to receive an increased number of 
orders for ,coke qualities, and the tone of the trade generally is 
more cheerful than it has been of late. 

The steam coal trade has again assumed something like a satis- 
factory position, and at one or two of the local ports several vessels 
of large dimensions are about being laden with coal for the mail 
packet stations, to which places the largest quantities are being 
shipped. There is an average amount of business being done with 
the Mediterranean ports and the principal states of South America. 
There is a slight decrease in the number of inquiries from France, 
and this to some extent is the case with other continental markets. 
At the collieries the ‘‘ output” continues rather large, but as ship- 
ments are being rapidly made there is no probability of stocks 
increasing to any extent. The house coal trade at present is in a 
very depressed state. 

Notwithstanding the frightful explosions that have taken place 
in some of the collieries in South Wales, parties are occasionally 
met with who appear altogether heedless of the value of their 
own lives and those of their fellow workmen. On Tuesday a 
collie: named John Rogers was charged before the Aberdare magis- 











trates vith smoking in the Navigation colliery. Mr. Linton prose- 
cuted, ard pointed out the gravity of the offence, endangering as 


it did the lives of so many people, and consequently calling for 
the severest punishment. The pit in which the offence was com- 
mitted was one of the deepest in the valley, and believed to be one 
of the most — For the sake of satisfying the defendant’s 
fellow workmen he was fined the full penalty of 40s., or in default 
a Sod days’ imprisonment. 

Sir Ivor and Lady Cornelia Guest are expected to visit Dowlais 
on Wednesday, and every pre’ tion has been made to give 
them a suitable reception. ball is to take place in the 
Drill Hall on Thursday night, at which G. S. Clark, Esq. 
(the a of Sir Ivor Guest’s extensive ironworks at Dowlais), 
and Mrs. Clark have invited about four hundred guests to meet 
Sir Ivor and his bride. The arrangements m are such as 
leave no doubt as to the ball passing off with the greatest ecldt. 

The case of Tate v. Marshall has been heard at the Guildford 
Assizes before Mr. Baron Martin and a special jury. It was an 
action for fraudulent Se payee in the prospectus of a joint- 
stock company, by which the plaintiff alleged that he had been 
induced to take shares, and so lost his —., The a? 
question was the ee Iron and Company. k.. 
original proprietor rinci) romoter appeared to have 
been the defendant M lh ey however, did not 
appear on the youre, to which other names, including the 
name of a partner of the plaintiff, were attached. The representa- 
tions of the prospectus were, as usual, singularly persuasive. A 
mine, it was stated, had been obtained capable of producing 
7,000,000 tons of coal, at the rate of 93,000 tons a year, or one 
hundred tons per day. It was said also to contain iron, and a 
dividend of 10 per cent. was said to be guaranteed for some years. 
The ‘‘plant” alone was said to be worth £48,000. The case for 
the plaintiff was that these representations were all as delusive as 
they were seductive; that the plant had only cost the projector 
£820; that the mine never produced one hundred tons a day, and 
had no such capability as represented; and that the statements of 
profits were entirely deceptive; and, according to the plaintiff's 
story, he had taken shares on the faith of these re tations. 
At the close, however, of the plaintiff’s case the learned judge 
declared his opinion to be that there was no case as against the 
defendant, and therefore he directed a nonsuit, 

The following are the trade returns of the local ports for the 
past month and the corresponding month of last year :— 


EXPORTS OF COAL, 


July, 1868, Jaly, 1867. 
Tons. Tons. 
Cardiff .. oe cc oo co 210,280 .. oe co co co 160,766 
Meowport .o co co co co 20462 wo co oo co o- 94,087 
Bwansesn oc co ce co co 55,910 we we co oo ce 44,441 


Lianelly .. se oe of eo 12,982 .. os oe cf of 17,274 


July, 1868. July, 1867. 
Tons. - Tons. 
Cardiff 1c co oo c@ +2 99,780 2. ao oo oe +e 86,465 


Wewport .. .. cc cc co G9,672 we co co ce coc 81,010 
Swansesn .. oe co co co 31,089 2. oc «2 ce oo 82.820 
SE is cs, eo, ae os, ee we we ee 
rm en centre Ce tans ion, Cardiff 7629 tons iron and 
4474 re t fuel, and Swansea 2134 tons iron and 6564 tons 
patent f The principal shipments of iron were to the United 
States and_ Russia. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

RIVERS’ POLLUTION CoMMISSION: Visit to Chorley—RIVER CLYDE 
Trust: Revenue and Works—THE PEEL PARK, SALFORD—StTaTE 
OF TRADE: Sheffield: South Yorkshire Corron MILis at 
Botton — MANCHESTER INSTITUTION OF ENGINEERS — ScaR- 
BOROUGH HakBOUR IMPROVEMENTS — THE IRON TRADE IN 
NORTHAMPTONSHIRE—COAL TRAFFIC ON THE GREAT NORTHERN 
RalLwAY—THE CLEVELAND IRON TRADE—OPENING OF THE 
ALBERT PaRK AT MIDDLESBOROUGH—NORTH-EASTERN TOPICS: 
The Manufacture of Steel : Tees Conservancy Commission. 

Yesterpay (Tharsday) week the Rivers’ Pollution Commissioners 
—Colonel Sir W. Denison, Dr. Frankland, and Mr. J. C. Morton— 
paid a preliminary visit to Chorley. Mr. Thom, an extensive 
calico printer, gave it as his opinion that the pollution of the river 
was mainly attributable to the impounding of the water of the 
district by the Liverpool corporation; this was the greatest evil. 
Sir W. Denison expressed his surprise that the Liverpool corpora- 
tion had been allowed to have the water. The clerk to the 
Chorley commissioners stated that Chorley had ~~ an adequate 
supply of water for domestic p' ; and Mr. Thom reiterated 
his conviction that the rivers of neighbourhood did not receive 
their full compensation. The rivers in Manchester were par- 
ticularly adverted to as being in a filthy condition. The Commis- 
sioners afte: 's inspected the streams in the district. 

The revenue of the River Clyde trustees continues to increase, 
having amounted in July to £11,365, as compared with £10,433 in 
July, 1867. The bill moted by the trustees for powers to 
construct a graving dock, a dock at Stobcross, &c., and to raise 
further sums of money not exceeding in the whole £600,000, has 
received the royal assent without experiencing any material 
alterations. The parliamentary inquiry on the subject appears, 
however, to have been attended with considerable expense. 

It is proposed to add five acres to Peel Park, Salford. The cost 
of the land will be about £2500. 

Trade, upon the whole, is considered to have slightly improved 
at Sheffield. The heavy branches show some activity; the most 
active are those engaged in the railway trade, good orders having 
been lately received for axles, tires, and springs, while the demand 
for railway rails is also somewhat above theaverage. The armour- 
plate trade is fairly active, but the general iron trade of the town 
and district is languid. The demand for steel for general home 
manufacturing purposes is not very satisfactory, and the export 
steel trade remains depressed. The old staple trades of Sheffield 
display little activity. 

A tolerably good demand has been experienced in the South 
Yorkshire district for rails, sheets, and plates, while some of the 
local foundries are pretty well supplied with orders for cast iron 
tubing and other colliery matériel. The steelworks of the South 
Yorkshire district are kept fairly employed. There has been some 
improvement in the demand for steam coal for Hull and Grimsby. 
The furnaces on the Lincolnshire side of the Trent are taking in a 
fair quantity of hard coal as well as coke from South Yorkshire. 

Several mills are either in course of construction, being filled 
with machinery, or just upon the point of running at Bolton. 
Gilnow old mill, belonging to Messrs. Arrowsmith and Bennett, is 
being re-filled with machinery, and preparations are also making 
for the re-erection of Gilnow new mill, belonging to Messrs. Arrow- 
smith and Co., which was recently burnt down. This mill, it is 
said, will be fireproof, and will be fitted with self-acting mules. 
Messrs. Cannon Brothers have begun to run eight pairs of mules 
in their new mill off Derby-street, the sod of which was cut not quite 
twelve months since. Messrs, Haslam and Sons’ mill at the Victory, 
which was destroyed some months since, has now been entirely re- 
built, and is also said to be fireproof. Messrs. Wolfenden and 
Son have commenced the erection of a new mill off Chorley Old- 
road; Mr. A. L. Briggs and Mr. W. Young have machinery run- 
ning at their new mills off Derby-street; at Brownlow Fold Messrs. 
Harwood and Sons are erecting a new mill; in Great Lever, Messrs. 
Walmsley and Harwood have nearly completed the filling of a new 
mill with machinery; and Messrs. Ainsworth have alsoa new will 
in course of erection in the same township. 

The first annual meeting of the Manchester Institution of 
Engineers was held on Friday at the Town Hall. Mr. G. Peel 
occupied the chair, and stated that during the year the Institution 
had held seven sessional meetings, at which valuable rs had 
been read and interesting discussions had taken place. ere had 
also been a fair attendance of the members, and the association 








now numbered eighty-three members, fourteen associates, and 
three graduates. In the evening the members dined ee at 
the Albion Hotel, Mr. G. Peel presiding. Mr. W. Fairbairn, 
in respondi to the “Institution of Qivil Engineers of 
England,” said he had been a member of that body from 
the days of Telford to the mt time. “There was another 
institution established by Smeaton of which he was 
quite sure whether Brindley was a yi a or not, but 
which Jessop, John Rennie, and Telford were in association; 
it was rather a club than an institution, and if any lemen 
were desirous of knowing the particulars of its history, a 
be gleaned at the ene my London, where there were 
documents relating to the club from 1775 to the —— period, 
Subsequently the chairman proposed the health of Mr. Fairbai n, 
who, he said, had dane more to instruct the profession in tho use 
of wrought and cast iron than any other man in the kingdom, in 
confirmation of which he referred to the experiments on in 
connection with the Conway and Britannia tubes. Mr. Fairbairn 
resgontet. and proposed ‘‘Success to the Manchester Institution 
of Engineers.” 


ated Sacer tes “plaug fromm ‘engineers for the” propocd 
recei wenty- ) rom ¢ or ti 

extension of the harbour. The general proposal is to wate new 
pier to the west of the present western pier, the latter end the 
island pier to be removed. 

It is stated that some additional blast furnaces are about to be 
erected at Wellingborough, Northamptonshire. 

The coal traffic of the Great Northern Railway fell off in the 
first half of this year to the extent of 165,722 tons—that is, the 
coal traffic on the system to the me i Some ~~ 
may have been found for this falling off in the growth of the coal 
traffic on the system generally. 

The number of furnaces in blast in the Cleveland district is 
eighty-nine, and there are fifty-one out of blast. The tone of the 
trade of the Cleveland group is about the same as for some time 
past; in the finished iron le a slightly better tone has prevailed, 
and « few additional contracts for rails are Makers’ 
stocks of pig iron decreased in July to the extent of about 2000 tons, 

On Tw if Prince Arthur formally opened the new Albert 
Park at Middlesborough, presented to the town by Mr. H. W. F, 
Bolckow, principal of the firm of Messrs. Bolckow and Vaughan, 
ironmasters. The cost of the ground, which is upwards of seventy 
acres in extent, was £15,000; and a further sum of £3000 has been 
e ded by the donor in forming and ornamenting the park. 

e manufacture of steel is now added to the great iron industry 
of the Cleveland district by the introduction of the Martin process 
at the works of Messrs. B. Samuelson and Co. The single ) aoe 
as yet erected at their works is capable of producing about eight 
tons of steel per day. At present Messrs. Samuelson are confining 
their operations to the manufacture of ingots of very soft steel, its 

recise a or degree of ay ser + within + ~ control 

uring the o tion. From ingots produce rolling 

lates for boilers and other purposes. At the last meeting of the 

ees Conservancy Commission it was stated that 58,500 tons of 
material had been dredged during the past month in Middles- 
borough Reach; about 1000 tons of slag hag Sees deposited at the 
breakwater, being 1000 tons less than the amount for the previous 
month. The addition made to the extent of the breakwater 
during the month had been 86ft., as compared with 127ft. for the 
previous month. 


PRICES CURRENT OF = AND OILS, 
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CoprpER—British—cake and tile,| £ s. d. £54. di 2 8. d. a & 
Per tOM .....-cweesecers 73 0 0.. 74 0 7% 0 0..77 06 
Best selected ........++.. ~{7%00.. 0 0 730 79 @@ 
Ghaet 22.200 covcccveccs coce 78 0 0.. 80 0 80 0 0.88 8 @ 
Bottoms... ses scccvccvccccoss 80 8 @.. 81 0 5 0 0. 000 
A ton. 77 0 0..80 0 © 0.. 85 0 0 
Spanish Cake .... 72 00.. 0 0 7200. 9080 
Chili Bars......... 67 10 0.. 68 0 69 0 @. 0900 
Do refined ingot 7i io 0.. 72 0 7% 00... 000 
YELLOW METAL, per lb. -| 0 0 @& O06 0907 ae 3 
IRON, pig in Scotland, ton......}| 2 12 4 casb. 213 1é cash. 
Bar, ,in London ...... 6 5 0.. 610 61 0... 700 
Wales........ §15 0.. 517 600.650 
Staffordshire. . 5 0.. 0 0 710 0.. 000 
Rall, in Wales..............| 510 0.. 6 0 600... 650 
Sheets, singles in London....| 9 5 0.. 0 0 95 0.. 910 © 
Hoops, first quality ........ 85 0.. 0 0 8 5 0.. 810 8 
Naflrods.......... oo] 7 5 0.. 710 710 0.. 000 
917 6.. 10 0 10 5 0.. 1010 ® 
> v.. mF 9 50.000 
5 0.. 0 0 7110 0.. 060 
7 6..19 0 1910 0.. 1915 0 
0 0.. 0 0 2015 0.. 0 0 0 
10 0.. 22 15 3 00. 00 0 
6 0.. 0 0 um 00. 06000 
0 0.. 2% 0 29 0 0.. 2910 0 
0 0.. 29 0 28 0 0.. 30 0 0 
00... 00 3 00... 0600 
17 0.. 0 0 617 0.. 000 
© 0.. 20 2 2015 0.. 2017 6 
5 0... 60 000. 000 
0 0.. 2519 200... 006686 
6 0.. 00 000.. 000 
5 0.15 6 15 5 0.. 1519 6 
15 0.. 0 0 42 0.. 000 
1210.. 0 0 460.000 
13 0.. 41310 4 543.. 4 610 
15 @.. 416 410 0.. 4h @ 
rs 16 0.. 417 4it 0.. 412 9 
Refined, in blocks ........ 417 60.. 48 44 06.. 06 00 
0%. 13 136. 1460 
0... 19 219 6. Lig 0 
6.. 1 8 iso. i 0 
6.. 114 115 0.. 117 0 
6.. 019 021 9. 02) 6 
Other Sorts ....000.. veoose| 016 0.. 018 016 0.. 020 6 
OILS, per tun, Seal, pale ..... -|/36 00.. 0 0 400 0..41 00 
BrOWN .ococcsevesvesecss 3. 00.. 0 0 350 0.. 000 
coveevecvccccece 99 0 0.. 9 0 0103 0 0.105 0 0 
Whale, South Sea, pale . 0 0.. 3% 0 39 0 0.. 40 0 0 
WW cece 00. 00 3 00.. 000 
Brown .... 00... 00 35 0 0..36 0 0 
E.I. Fish .. 00.00 300. 000 
Olive, Gallipoli 0 0.. 00 64 00.. 0600 
Spanish .... 0 0.. 6 0 6210 0..63 0 0 
Palm ..... 00.. 00 000. 0006 
Linseed ...0-cccvcccvecees 3015 0.. 0 0 3810 0. 0 0 0 
. 3400... 0 0 4010 0.. 000 
BIOWR cccccccccccccncces 3110 0., 32 0 38 00.. 0 0 6 
Foreign pale seeeee 3510 0.. 36 0 42 0 0.. 43 0 0 
PHOWE cocvecvecevecces 32 0 0.. 3210 0 39 0 0.. 3910 0 
Lard ceccccccccccccves eocee| 65 0 0.. 67 O 57 0 0., 58 0 0 
Tallow cecovesss ecvcvececccs 37 0 0. 0 0 3% 0 0.. 838 0 0 
PRICES CURRENT Of TIMBER. 
1863. | 1887 1868. 1867. 
er lead 4 ae Por tand - ean 48684 
Teak = ....00+00++-31 19 1919 | 9 01010 © Tol. pitie, per reducet 0. 
Quebec, red pine .. 8 5 415| 8 0 410 | Onumls, It qaulity 17 01820 17 01910 
yellow pine... 218 45/215 40) Qt do... 11 1912 10, 12 OB & 
Bt. Jown’sN.U,yel.. 0 0 0 0] 0 wv O © || Archangel,yellow Li 0 1a “| 11 10 19 10 
Quebec,oak, white... 5 0 519] 5 5 6 6 | Xt Petersburg yel.. 1 013 ¢/ 10 1011 0 
bire - 4 0 415/310 610 || Pintaod 1... 7 09 8 0] BO DY 
4 415] 319 5 0 | Meme! .......... 090 00 00 0 0 
aS © 01 0 0 © ©) Gothenburg, yel.. 8 0 919) 8191030 
ot 51 310 60) white 8 » ¥ 0} 8O 9 0 
3 315) 20 3 O | Gefe, yellow...... 9 0101) 9 On O 
@ 4 5!| 3 0 310 ||Soderhamo ...... 9 01010) 9 01010 
ae + Bi 8 0 8 5& | Coristinnia,perd 
2 28) 115 22 | itt. bys by 9$ 11 013 of 0 0.00 
6o0|;|607 + } in. yellow .... 
| I a ea 
Hd eo 
. 710} 410 5 0 || Scaves, per standard M 
St. Peter's 8 0 9 0| 610 7 10 || Quebec pio....... 61) % 0] 75 08) O 
Deals. per C., 12f. b: >. sete 1] (puncheon 31 023 0) 19 Ow 0 
Quebec, whtspruce 13 0 io jo |} crown \ 
ScJoun whtapruce 13 20 26 20 {18 10 15 10 || neeee_ 4 185.9 180 » [1900280 @ 














Unper the Act of 1866 the Public Works Loan Commissioners 
have agreed to advance £68,500 for the building of labourers 
cottages in different suburbs of London. 
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FORM OF PROFILE TO BE ADOPTED 
- TARGE MASONRY DAMS OF RESERVOIRS. 
As Derermivep BY M. Detocre, ENGINEER OF THE 
ADMINISTRATION OF THE Ponts ET CHAUSSEES, FRANCE. 
No. VI. 

Cu APTER IIL—APPLicaTION OF THE THEORY TO THE 
CALCULATION OF THE PROFILES OF Various Dams. 
14. Values to be Given to the Different Quantities which 

E enter into tke Calculations. 
In accordance with the instructions of the chief engi- 
M. Graeff, we applied the theoretical considerations 
just developed to the profile of a dam of 
fifty metres in height and of indefinite length, and to a 
rofile of the same height intended to bar the valley of the 
Furens at a point where it is only seven metres wide at the 
pottom. In the calculation of these profiles we have taken 
the density of water as = 1000, and that of the masonry as 
2000, so that 3’ = 2000, 3= 1000, 6=}. We then chose 
six kilogrammes per square centimetre as the limit R, say 
60,000 kilogrammes per square metre, so that in the calcu- 
lations R’ = 60,000 and A = 30. 


neer, 
which we have 














40.69 





(eas Race 


The dams of the Upper Loire are constructed of b’ock in | of the bed joints on each other, or of the whole structure are within the limiting one. 





B’ n’ B, we supposed its height of twenty-four metres 
divided into two equal parts, and had recourse to equations 
29 and 31 to determine the widths m’ n’ and A’ B’ suc- 
cessively. : 

The profile constructed thus contains no pressures reach- 
ing to the limit adopted, except at the sections m n A B, 
m'n', A’ B’. In all other sections the pressures are within 
the limit, as may be seen in Table A in columns 11 and 12 
containing the pressures when the dam would be empty at 
every two metres from the summit. It will be remarked 
that the pressures at the upper part are far from attaining 
the limit; this is not astonishing if we remember that the 
thickness of the theoretical profile is n7/ at the top, while we 
have adopted a thickness of five metres. We have drawn the 
curves when full and empty on profile No. 25. ZX X X 
is the curve when the reservoir is full, and Z Y Y Y that 
when it is empty. The abscisse,as X m, Y n of these 


curves, which are, in fact, the values of w in expressions 1 | 
and 2, which give the pressures, have been entered in 
| 


columns 9 and 10 of Table A. 
The profile under our consideration being safe as regards 


| crushing, we must now see if it is safe from sliding, either 


790°CS 














FIC.28 







| until the pressures resulting from them are equal to six 
| kilogrammes per square centimetre. Table B, —— 
in the same form as that relating to Fig. 25, gives that 
is interesting concerning Fig. 26. It will be remarked 
| that the maximum value to be given to the coefficient of 
| friction, so as to satisfy the conditions of equilibrium 
| is equal to 0°7324, a lower value than the limit belonging 
to the masonry. 
17.—Comparison of the Profiles Calculated. The Profile 
Sor Adoption. 
There is no need to insist on the advantages to be 
| derived from the profiles, which differ but little from that 
of equal resistance. In fact, it is quite clear that any 
dam which should have been calculated in such a way as 
to have the pressures at certain points greatly less than 
| the maximum limit, might with more careful arrangement 
| have been given smaller dimensions without losing in 
strength. ‘The profiles of Figs. 25 and 26 differ but 
slightly from that of equal resistance. The first has the pres- 
| sures reaching the limit only at the sections mn A B, m' n’ 
' A B’, and the second at all the réentraut angles of the 
steps. At all other points of both profiles the pressures 
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It remains to compare these 


course masonry, consisting of granite and basalt and mor- | on its foundation. We have seen in No. 10 of the first | two profiles. As regards resistance to crushing they are 


tar of hydraulic lime from Theil. 
support more than six kilogrammes per square centimetre, | 
and we were quite safe in adopting thislimit. The walls at | 
Bosmeleac and at Glomel, on the Nantes and Brest Canal, 
consisting of no better material, support a greater pressure 
at some points, and yet are in excellent preservation, 


15. Profile with Battered Faces Suitable for Dams Fifty 
Metres High. _ 

We first determined two profiles, applicable to valleys of 
great width, using the calculation developed in No. 7 of 
the first part of this memoir. See Figs. 24 and 25, For | 


A. FIG 24, A.FIG.25 
SAI. ° 
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| 
| or for the limit, 





the first we began by determining by means of equations 
(16) and (18), the height C A, down to which the inner face 
might be kept vertical, and the corresponding width A B. 
Then assuming that the dam below this would have two 

inclined faces, A A’ B B,, we determined the dimensions of | 


this part by formule (28) and (30). The dam so designed 


has the pressures per superficial unit at the points A BA’B, | 
equal’ to six kilogrammes per square centimetres, but | 
within this limit for every horizontal section, suchas m 2, | 
otherthan A Bor A B’. Thus the pressure at the point 7 in | 
the horizontal plane passing through the middle C A is only | 
1kilogramme 79 per square centimetres, 


The profile of Fig. 25 is constructed to realise the utmost | 


economy. We conceived each of the parts C D B A, 


Similar masonry can | part of the memoir that to be safe from sliding we must nearly equal; and also in resistance to sliding. 


have at each joint 
of{sefr+yvb 


a)> 
( 


)=1. ; 


stf+yb 
6 H* 


9 


(43 


| In this equation f represents the coeflicient of friction 


of the masonry, y the coefficient of cohesion of the masonry 
per superficial unit, 7 the width of the profile at the bed 
under consideration, and s the surface of the part situated 
above such bed. 

Neglecting the cohesion of the masonry, and so taking a 
more unfavourable case, equation (43) becomes 


23¥f_ _>H? 
pH "Say 


We have entered in column 8 of Table A the value of 


this ratio, which is, in fact, that of the thrust to the vertical | 


pressure. It appears that the maximum value which it 
attains to is 0°7304. But the figure 0°76 is usually 
admitted for the value of the coefficient 7, Hence we may 
conclude that our profile Fig. 25 is safe from sliding, even 
if we neglect the force of cohesion of the mortar. 


16.—Profile of Equal Resistance Calculated by the Approxi- 
mate Method for a Wall of Fifty Metres High. 

The principles developed in No. 8 of the first part of 
this memoir on the determination of a profile, differing but 
little from that of equal resistance, have been applied to a 
dam of fifty metres high. The upper part CD BA of 
the profile (Fig. 26) has been determined by means of 
equation (36); the remainder of the dam is supposed to be 
divided in sets of a constant height of two metres. 
The steps included between the plane BA and c’ c” 
in the portion where the profile is vertical at the 
side of the water have been calculated by means of 
formule (37) and (38), taking care, in choosing the 
equation required for each step, to be guided by the 
indications given in the first chapter. The lower part 
has been calculated by equations (39), (40), (41), and (42). 
But as these calculations are very laborious, it will be 
advantageous, as soon as a sufficient number of steps have 


A B A’ B’ into which the profile is necessarily divided as | been determined, to get approximately the form of the 


itself into two. 


The dimensions of the part C O m n were | curves passing through their réentrant angles, to calculate 


determined by means of equation 22 of No. 7, in which | the offsets 7 and y by tentation, taking for the first 
the height is 12°00. Having calculated the width m x we | approximate values those which result from the intersec- 
Sought the dimensions of the part m x A B by using | tion of these curves produced with the horizontal planes 
¢quations 17 and 19, To construct the lower part A m’ A’, | forming the bases of the steps, and modifying these values 


In the 
| first the maximum value to be given to the coefficient of 
| friction of the masonry is 0°7304, and it is 0°7324 in the 
| second. Either of these profiles indifferently may be taken if 

no other question were to arise. But there are other con- 
| ditions still which must not be lost sight of in an important 


)| work. They are the suitable adaptation of the forms to 


| the materials at hand, the cost and the effect produced in 
| an artistic point of view. The materials procurable in the 
Upper Loire were principally granites, porphyries, and 
basalts, stones which for the most part resist every kind 
of dressing, and with which it is especially difficult to 
produce faces coursed with horizontal joints. But 
the profile of Fig. 26 absolutely requires that the 
faces shall be so arranged, and regard being had 
to the offset of the step it was almost a_necessit 

to cover them with stones as long as the widt 

of such offset. On the other hand, the faces of the profile, 
Fig. 25, could be executed very easily with materials 
difficult to dress, by making use of random joints, the only 
practisable method with most kinds of As re- 
gards cost, profile 25 is still that which shows the most 
advantages. Its area is 995°30 metres, and that of 26 
is 1028°75 metres. The surface of the faces is 119°70 
square metres per lineal metre in the first, and 152715 in 
the second. ‘Taking 12fr. for the metre for breasting, 
and 20fr. for the face work, the cost of the first 
would be 12,230°88f. the lineal metre, and 12,710°16fr. for 
the second, giving a difference of 479°28fr. in favour of the 
first. This saving would in reality be still greater; because 
we have assumed the same price for the face work in both 
cases, while that of. 26 would certainly cost con- 
siderably more. As regards effect, we are convinced that 
the faces of No. 25 would have a more monumental ap- 
pearance than the steps of No. 26. The preceding con- 
siderations induce us to prefer profile No. 25 with inclined 
faces, which we should propose if we had to construct a 
great dam. 

Before quitting the subject, we must examine certain 
objections which | ae been made to a system analogous 
to that we have described in a. memoir on the same 
subject published by M. Sazilly. According to this 
engineer, the principal inconveniences arising from the 
polygonal contour would be, the following:— : 

1, The sharp angles formed by the horizontal sections of 
the wall and the faces place these under the most un- 
favourable conditions for supporting their load. 

2. The flat slope of the outer face would favour the 
growth of parasitic plants, which are always destructive. 
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which being of unpleasing appearance, would be attended | 
with some difficulty in practice. 

The last of these objections is not applicable to protile | 
No. 25, as the outer face has only four changes of inclina- 
tion, of which only the first would be sensible to the eye. 
The second inconvenience would be more true of the 
horizontal steps of Fig. 26. It is true that M. Sazilly 
proposes to cover them with a coat of pitch. It would be 
easier and cheaper to prevent all vegetation on the faces of 
Fig. 25 by executing the face jomts carefully, and by 
always keeping them in good repair. The first objection, 
which is certainly the most serious, is of less importance in 
our profile than in that to which it applies. In fact, this 
latter is composed of a polygonal contour, concave as 
respects the flat faces n B, B x’, n’ B’ of profile 25; 
and consequently the sides of this polygon make with the 
horizontal at each point smaller angles than those which 
occur in our profile; and however this may be, the incon- 
venience may always be avoided by making the beds of 
the masonry normal to the face. Such an arrangement 
would certainly be better than rectangular steps, the 
angles of which are liable to be crushed off by the weight 
along the lines joining their réentrant angles. 


18.—Profile of a Dam of Fifty Metres High for the Furens 
Reservoir. 

We have now to give an account of the applica- 
tion which we have made of the principles developed in 
the second chapter to a dam for the valley of the Furens. 
At the point chosen for the construction of this reservoir 
the valley is only seven metres wide at the bottom, as 
shown at Fig. 22. This fact admits of the width of the 
dam being reduced at the bottom, as we have seen in 
No. 12. ° 

In order to determine the point at which, the profile 
having attained the width of the valley, the horizontal 
thrust is destroyed by the resistance of the rock, we have | 
applied successively to profiles Nos. 25 and 26, the construc- | 
tion poiuted out in No. 13, and shown it in Fig. 21. The | 





at the heights O M’, O N’, O P’, &c., above the bottom. 
The lines O B’, A’ B’, A B, C’ D’, CD, are equal to the 
widths of the profile of Fig. 25 at the heights O K, OA, 
O B,OC, OC, the lines a’ U, b” a”, &e., represent the 
widths of the profile of Fig. 26. The construction shows 
that the width of the dam attains the width of the valley 
at a height above the foundation included between fourteen 
and fifteen metres for profile No. 25, aud between fifteen 
and 16 metres for No. 26. To avoid fractions we have 
taken fourteen metres for the first and fifteen for the 
second, ‘The lower part of the Furens dam was calculated 
according to the indications given in the second 
chapter (No. 13), and the two profiles 27 and 28 
were thus obtained. The width of profile No. 27 at 
the base was obtained by equations 48 and 30, from which 
were deduced the values of A’p = y and B’g= 2. The 
steps of profile No. 28 were calculated by means of 
formule 50 and 41. These two profiles are precisely 
similar to those of Figs. 25 and 26 up to the plane m’ x’, 
and all the elements required to calculate their strength 
will be found in Tables A. and B. Table C. contains the 
same elements for the lower parts, only that as the 
horizontal component is destroyed by the direct resistance 


of the rock, sliding of one course on another is 
impossible. It will be remarked that the curves of full 


pressure, ZX X X, turn back on meeting the plane mn’. 
There is nothing surprising in this when we remember 
that it is at this plane that the horizontal component 
begins to be completely destroyed, but in reality this 
reflex point would not exist, because on approaching the 
plane m'n’, before being completely destroyed, the pres- 
sure would be lessened, and the curve of pressures would 
approach the inuer face, and assume the form shown by the 
dotted line. 

All the reasons which led us to prefer profile No. 25 to 
No. 26 hold good in causing us to adopt No. 27 in prefer- 
ence to No. 28. The contents of the masonry is 
894 metres °34 centimetres, instead of 945 metres *40 centi- 
metres in the second. The surfaces of the faces are 





3. The execution of a wall with a polygonal contour, | the vertical line 0 0’, are equal to the widths of the valley | 50 grammes, and, taking the same prices for the mason: 


as before, the cost per lineal metre of the profiles would 
be 11,003f. and 11,680f. There would therefore be a 
saving of 677f. in favour of the first, and this saving would 
in reality be still greater on account of the difference which 
would necessarily be in the price of the face work. 

We consider therefore the profile represented in Fig. 27 
as the most advantageous. 

On comparing the cost per lineal metre of profile 
No, 27 with No, 25 we find that the second exceeds the 
first by 1228f. It thus appears that the narrowness of the 
Furens Valley allows of a saving of one-tenth without 
impairing the efficiency of the dam. This saving would be 
still greater on most of the other affluents of the Upper 
Loire, which Kave still steeper banks, 
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THE LONDON AND SOUTH-WESTERN ENGINE 
AND CARRIAGE WORKS AT NINE ELMS. 

Iv the railway world Mr. J. H. Beattie, engineer-in-chief of the 
South-Western Railway, is favourably known for the important 
improvements he has effected in the locomotive engine. We | 
have had an opportunity during the week of inspecting a | 
number of engines in course of construction at the South- 
Western Company’s works at Nine Elms, by which we would | 
have been impressed if we had not been aware of the fact 
previously, that Mr. William George Beattie is following | 
worthily in his father’s footsteps in the further important im- | 
provements he is effecting in the vital parts of the locomotive. | 
Tn an early number we propose to give an illustrated description | 
of the new modifications introduced in these engines, and mean- 
time, as introductory, subjoin a few particulars concerning the | 
reconstructed and enlarged works of the company, which claim 
attention as the most recently completed establishment for the 
prosecution of this important branch of industry—the manu- 
facture and repair of railway rolling stock. 

The workshops and yards, which comprise an area of above 
twenty-three acres, lie to the south-east of the main line. The 
goods yards and warehouses—which occupy a still larger area— 
are situated on the opposite side of the line, and extend down 
to the river, with which the company has direct connection by 
its own wharves, fitted with cranes for loading and unloading. 
The engine and carriage works, in the numerous, compactly 
arranged blocks of building, have an aggregate of above seven 
acres of roofed-in space, viz., four and a-half acres for the loco- 
motive, and two and three-quarters acres for the carriage depart- 
ments. The yard occupies an irregularly shaped plot of 
land, about 750 yards long by about 200 yards wide. Thirty- 
eight lines of rails cross abreast under the roofs of the principal 
shops, and in the spaces between them or past the sides, all of 
these lines having communication with each other, and with the 
main line by traversers or by turn-tables. 

A first impression likely to be taken by a visitor on entering 
the yard is, that not a shilling has been expended upon the 
works with a view to architectural effect. The buildings, of 
brick with stone facings, are thoroughly substantial, plain in 
style, but far from being unsightly. The walls of the shops, 
where they are to the open, are for the greater part furnished 
with ranges of side lights by uniform tiers of windows with 
flat segmental lintels. The whole of the shops have numerous 
large roof lights, the glass having an aggregate surface nearly 
equal to the slating. The cardinal merit of the design of the 
works is only to be discovered by ma‘:ing the tour, and noticing 
the successive processes and the arrangements and contrivances 





for minimising time and labour in their prosecution, in the 
studied relation between the work to be done and the means 
and localities employed and appointed for doing it. There is 
communication between the msia line -~d the works near the 


little erection in the Wan@sworth-road dignite? by the name of | 


the “ Royal Station,” nich is only put in requisitior when royal 
personages use the ‘ine, but the principal connection is at the 
opposite end of the yard. From the junction with the main 
line at that end eleven lines diverge, of which two run one on 
each side of the: two coal stages of 370ft. long, close to the main 
line, from whica the running engines receive their supplies of 
fuel. Water columns are conveniently placed at the ends of the 
coal stages from which the tenders are charged. Passing inwards 
from the coal s:ages, and appropriately nearest to the main line, 
are the first ranges of covered buildings—the three running 
sheds 300ft. kng by 140ft. wide—which have seven lines 
of rails across,:nd are capable of containing fifty engines and 
tenders. The sheds are furnished with four travelling hoists, 
worked by hand, and have sufficient head room for lifting engines 
when necessary for repairs. Between the lines of rails are ranges 
of covered wells from which water is obtained for washing out the 
engines. At each end of the running shed there are two water 
tanks, each capable of containing 26,000 gallons. Under the 
water tanks stores of oil, brake blocks, and other necessaries for 
daily working, are conveniently stowed in readiness for current 
wants. At each end of the sheds there are two 40ft. turntables, 
for reversing engines and tenders, into which all the lines con- 
verge. Two lines of rail between the steam shed and the main 
body of the building are used as shunting lines for all vehicles 
brought in for repairs. One of these lines communicates with 
the three traverser roads which run transversely to the shops and 
yard, and thus furnishes means of communication with the par- 
ticular engine or carriage shop, or other locality desired to be 
reached. Two of the transverse roads have steam traversers by 
Messrs. Thos. Dunn and Co., of Manchester. The locomotive 
department has fifteen lines of covered rails, and the carriage 
department twelve lines. Two lines of rails intervene 
between the running sheds and the principal block of 
building. This block contains a large number of shops and store 
rooms conveniently situated in relation to each other and to their 
respective uses, These include two erecting shops and a machine 
shop, each 300ft. long by 57ft. 8in. wide. The erecting shops have 
six lines of rails and pits, and are equal to the accommodation of 
sixty engines for erection or repair. The average number of 
engines under repair at one time is about forty-five. Each 
erecting shop is furnished with two 25-ton overhead travelling 
cranes, by Messrs. Wren and Hopkinson, of Manchester. They 
are worked by a cord motion, the speed of the cord being about 





| s000%t. per minute. One of these erecting shops, in the centre 
| of the building, is in line with the millwrights’ shop, 40ft. long, 
and the boiler repair shop 160ft. long, and each of the same 
gauge in width as the erecting shop, 57ft. 3in. By the overhead 
cranes there is communication from one end to the other of this 
| 509ft. range, and boilers, wheels, or other work, are transferred 
from one point to another with the greatest facility. The 
coppersmiths’ shop, 40ft. long, and the tender repair shop, 160ft 
long, are in line with the other erecting shops, and occupy 
together one of the outer sides of the main block of building. 
The coppersmiths’ shop has fixed and movable fires, with pits 
and furnaces for remelting white metal and running the bear- 
ings. The tender shop has space, on three lines of rails, for the 
accommodation of twenty-one tenders. The spring repairing 
and testing is carried on at the end of this shop, where is 
situated the spring furnace and spring testing machine. 
The tender shop is also furnished with an overhead travelling 
crane, worked by the cord motion, and with drill and shearing 
machines. [he millwrights’ shop is supplied with two power- 
ful hydraulic presses, each carried by a vertical hydraulic ram 
worked by the water service. By simple action upon the water 
supply the presses are raised or lowered with the utmost ease, so 
as to suit the various sizes of wheels. The presses are also 
served by two parallel cranes and two swing cranes worked by 
hand. 

The boiler shop, which has space for ten boilers, has one plate 
furnace constructed to consume its own smoke, and along the 
side of the shop two sets of rolls, a plate-edge planing machine, 
three shearing and punching machines, a circular shearing 
machine for splasher plates, a radial drill, and a fixed vertical 
drill, all worked from the same line of shafting that gives the 
driving motion to the overhead cranes. Parallel to the boiler 
shop is the wheel shop, where the tires are fitted and fixed or 
removed. This shop has two tire furnaces, in which the flues 
are so constructed as to secure nearly complete smoke com- 
bustion. The three fires, with pits, in the shop for welding tires, 
are falling into disuse since the introduction by the makers of tires 
of any size, rolled solid. The tires are supplied somewhat smaller 
in diameter than required, and the exact dimensions are obtained 
by rolling them out upon a powerful rolling mill, from which 
they are taken of the size required for the lathe, and nearly per- 
fectly circular. The rolling mill is a notable machine, the great 
power and ingenious construction and principles of which cannot 
be adequately apprehended without examination of the contents 
of the spacious covered pit which contains the gearing of the 
machine. The pit is about 13ft. to the foundations, below the 
floor of the bed-plate of the mill. The tire furnaces and rolling 
mill are served by a swing crane worked by cord motion. The 











449336 _ 


Cle eErsete sass 


<a 








Avucust 21, 1868. 


THE BNGINEER 


133 








Pueeae 
tires are all secured by Mr. Beattie’s tire fastening, which is now 
go extensively used, and which, as is well known, consists of a 
continuous projecting or dovetail lip round the wheel and tire, 
which is attached by screws or dovetailed clips. The 
wheel-turning occupies three 7ft. lathes, two 6ft. lathes, and 
four 4ft. lathes, arratiged round the shop, the shaft 
and countershafts being carried by light wrought iron 
girders projecting out from the wall, and attached _to 
cast iron columns placed between the lathes. The driving 
power in the wheel, lathe, and boiler shops is com- 
municated direct to the shafting by a vertical double-cylinder 
high-pressure engine, in the manner introduced by Messrs. 
Beyer, Peacock, and Co., of Manchester, and the supply of steam 
conveyed from a boiler placed at a short distance from the engine. 
On both sides of the shop the wheel lathes are served by tra- 
velling cranes worked by the cord motion. They run on a single 
rail, and are guided at the top between two parallel walls. In 
addition to the lathes in the wheel shop, there are two auxiliaries, 
one 7ft., the other 6ft., placed at the end of the erecting shop, in 
convenient proximity to the ranning shed. These lathes are used 
for turning up the whee s of engines which may be undergoing 








slight repairs. In line with the wheel lathe shop isa machine 
shop, 300ft. long by 57ft. 3in. wide, furnished with fitters benches 
and racks, for motion work under repair, arranged along the side | 
nearest to the erecting shop; the shaping, drilling, and slotting 
machines extend along the opposite side wall, the slide lathes for | 
iron and brass turning, and the screwing machines are ranged 


wrought iron pillars. It is lofty, well ventilated, and well 
lighted, and is furnished with shearing and punching machines. 
The bolt making hearths occupy the north end of the smithery, 
A further range of shops, in line with the smiths’ shop, includes 
the dispensing and other store rooms, time keeper's office, brass 
foundry, and lamp repairing shops, which complete the accommo- 
dation provided for the locomotive department. 

An object aimed ot in designing the works, and which is 
attained in actual practice, appears to have been that the work 
should pass from the forge to the machines, next to the fitters, 
and from them to the erecting shops, or to the running sheds, 
with as little movement and handling as possible. The cord 
driven travelling and overhead cranes, fitted by Messrs. Wren, 
Hopkinson, and Co., the traversers—special. features—and the 
small tramway, are all found most useful in diminishing labour 
and cost and increasing production. 

We next proceed to the inspection of the carriage department 
works, which occupy two ranges of buildings parallel to the 
locomotive workshops, and on the side of the yard furthest from 
the main line. The carriage machine shop, 134ft. by 57ft. 3in., 
is the central length of a block which has the locomotive 
smithery on one side and the saw mill on the other. The 
middle of the shop has a range of lathes, and along the side 
walls shaping tools, drills, and screwing machines. The line 
shaft is carried in a manner similar to that in the locomotive 
machin« shop, on cast iron columns placed along the centre of 
the space. Part of the shop is occupied by a hydraulic wheel 


along the centre of this shop. These tools are all driven by a! press, and fitters’ benches are placed across one end for 
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ntral line of ing, carried on a row of cast iron columns, 
15ft. apart, and connected with a direct acting vertical double 
ylinder engine, similar to that which supplies power to the wheel 
lathe shop. The counter shafting is carriedon brackets attached 
to the cast iron columns, and at the side walls on cast iron 
brackets. Parallel to the machine shop last referred to there isa 
smallershop, 200ft. long by 57ft. 3in. wide, containing additional 
lotting, plaving, and shaping machines. The machines for fitting 
up the cylinders are conveniently placed alongside of each other, 
or closely adjoining, with a view to the successive processes 
through which the work has to pass. From the lathe where the 
projecting faces are turned, the casting passes to the boring 
machine close at hand, where it is chucked by the turned surfaces 
and bored; thence it passes to the planing machine, where it is 
fixed on coned centres and planed on the flanges and faces, and has 
also the guide of the valve spindle bored out. It is then lifted to 
the radial drill, and passes afterwards to the fitting bench, 
where it is completed and passed on into the store; the succes 
sive processes having been conducted without crowding or con- 
fusion upon a very smali area. All the movements are effected 
by a travelling crane, somewhat similar to those in the wheel 
lathe shop, which serves all the he avy ma hines of the shop. 
The long machine shop before mentioned has also a crane of the 
same description, extending between the heavier machines; 
the fitting and ma 1 provided, in addition, with 
2ft. Gin. gauge ways, which extend into the erecting shops, and 
to the stores, at al of heav y articies, 
noticed as favour- 
’ ps, the duplex key- 
srooving machine, the double shaping machiues, 
with 16it. bed, the duplex axle turning lathe, the new radial 
drills, and the slotting machines of the last make. At the end of 
the shorter machine shop is thegrinde y, containing two 7ft. grind- 
stones, two glaziers, and a machine for surfacing and polishing 
slide-bars, In this last machine a reciprocating horizontal motion 
is given to the slide-bars, fixed on a carrier, and a transverse 
motion is given to the small revolving grindstone. The shafting 
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in the machine shop and the adjoining grindery is carried on cast | 
| carried on cast iron brackets suspended from the overhead 
| girders of the upper floor; the countershafts are carried by cast 


iron pillars, in a similar manner to that in the long machine 
shop, and each of the planing machines have their driving fast 
and loose pulleys carried out to a position vertically below the 
line shaft, from which they are driven by twisted leather straps. 
The line shafting bearings are fitted throughout with lubricators, 
and each length of shafting, 15ft. long, has two bearings on each 
side of the couplings, which are bolted together, one end of each 
shaft projecting « short distance into the next coupling. The 
main shafting throughout the works is of Beasemer steel 34in. in 
diameter. By the arrangement of the shafting on the cast iron 
columns the roofs, which are of iron throughout, are saved from 
strain, and the shafting and roof kept quite independent of each 
other, 

Next to the wheel lathe shop, and between it and the smiths’ 
shop and forge, is a space occupied by five lines of wheel roads, 


| flush with the barrel, and not very deep. 


which are served by one of the steam traversers at one end and 


by a hand traverser at the other. It is intended to provide an 
overhead traverser for these lines to facilitate the handling of 
wheels and tires. 

The smiths’ shop, 200ft. long by 57ft. 3in. wide, contains 
thirty hearths, and has four small 13 ewt. steam hammers for the 
use of the smiths, with a 25 cwt. hammer for the forge. 
side the forge and alongside the steam traverser there is a 
powerful steam shears served by a hand crane, and immediately 
a joining it a scrap cleaning machine, which makes capital work | 
by churning the charges of the cylinder, delivering them per- 
fectly clean and free from caked rust. From the cleaner the 
Scrap passes to the inside of the building, and is piled ready to be 
passed in‘) cne or other of the three air furnaces. Asa rule, 
and as far as practicable, such forgings as crossheads, rods, 
knees, &c., are shaped in block dies and tools, and passed direct 
tothe machines. The forge is served by three swing cranes on 
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the repair uf brake work. Alongside of the carriage machine 


is the saw mill shop, 194ft. long by 57ft. 3in. wide. It 
contains seven circular and vertical saws, planing and boring 
machines, and turning lathes, all driven from the line shafting of 
the machine shup. Two cross shafts, in underground pits, are 
driven from a heavy intermediate countershaft by powerful 
twisted straps, and belting is led right and left of each cross 
shaft to the saws, by which arrangement overhead shafting is 
dispensed with. In line with the carriage machine and saw 
mill shops there are two wagon repairing shops, joined side to 
side. They are 253ft. long by 57ft. 3in. wide, and have each 
three lines of rails, and working room for sixty wagons; benches 
are arranged along the outer side of each shop, which has side 
lights in addition to the roof lights. The four workshops last 
referred to are served by the two steam traversers and by a band 
traverser; this provision greatly facilitates the supply of timber 
to the saws and its removal, after preparation, to the wagon 
shop, as also the supply of ironwork from the forge to the 
machine shop, and from the machine to the wagon-building 
shop. Break vans are repaired over two long pits provided for 
the purpose, outside and adjacent to the wagon shops. The 
principal yard space for the accommodation of vehicles laid up 
for a time or undergoing slight repair is bounded on one of its 
sides by the block of two carriage-repairing shops, the twelve 
lines of rails in the yard being served by a traverser at each end. 
These carriage shops, each 218ft. 6in. long by 57ft. 3in. wide, 
are in line with the locomotive erectixg shops, and are two-storey 
buildings. The ground floor, which has six lines of rails, is 
devoted to the repair of the under frames of carriages, to turning 
up the wheels, renewing axle-boxes, springs, &c. The 
carriage bodies are lifted, by means of two hoists, to 
the upper floor, and are there repaired, trimmed, and 
painted. In line again with the carriage-repairing shops, 
and with a traverser passing between them but forming 
part of the same continuous block of building, are two wheel 
lathe shops, each 133ft. long by 57ft. 3in. wide, with four lines 
of rails. These shops have eight four-wheel lathes ranged under 
the side windows of the shops, and driven from line shafts 


iron brackets attached to the walls. The shafting is driven by a 
direct-acting vertical double-cylinder engine. The boiler which 
supplies the engine is of the same pattern as the other three 
boilers in the locomotive and carriage departments, and is a 
modification of the ordinary locomotive boiler. The barrel is 
13ft. long by 4ft. 6in. diameter, and the fire-box 7ft. by 4ft. 6in., 
Below the boilers, 
which are well protected with clothing, a water pit extends, and 
by a simple arrangement the fire-bars can be lowered and the 
fire dropped or cleaned. Two brick arches are thrown in the 
fire-box constructed with a design to consume the smoke, which 
is very thoroughly accomplished. The upper floor of the carriage 
shops is carried on strong wrought iron girders placed at 15ft. 
between centres. <A portion of the upper floor of this block is 
occupied as the offices of the locomotive and carriage depart- 
ments, and by the pattern loft and trimmers’ benches. 

Among the most useful tools in the carriage shop that we noticed 
was a triplex nut tapping machine with three vertical spindles. By 
this machine a stout lad can easily turn out eight gross of jin. 
nuts per day, for which he is paid 3d. per gross, and earns a 
better wage than an adult Dorsetshire labourer. The machine 
will tap nuts up to 1jin. diameter. It has a small pump worked 
from the top spindle, by which the oil is kept in circulation, 
returning to around of duty only ended by its consumption. 
Next to the nut tapping machine is a screwing machine, used to 
screw 1 fin. draw bar ends, as well as ordinary-sized bolts. These 
machines are both by Messrs. Smith and Coventry, of Manchester. 

As asafeguard in case of fire the carriage repairing and painting 
shops are fitted with Mr. Beattie’s fire apparatus, by which water 
can be conveyed from the fire main through large pipes and 
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distributed through a series of 3in. gutter pipes, perforated 
with }-in. holes at about 9in. apart. These pipes extend along 
the whole length of the building, and the discharge of water can 
be directed upon any part by means of valves placed within 
reach of the ground. The painting shop is effectively warmed 
in winter by hot-water pipes: placed between the joists and pro- 
tected by gratings, The waste heat.of the engine boiler is used 
to heat the water, and a rapid circulation can be maintained by 
the employment of a steam pump, Thé benches for fitting axle- 
boxes are situated between the wheel lathe shops, which are also 
furnished with a hydraulic press on the principle before referred 
to, for fixing the wheels upon the axles or detaching them, as 
may be required. Alongside of the wheel lathe shops, and first 
within the outer wall of the block of buildings, are the engine- 
house, shops for repairs of light ironwork, of springs, and for 
cleaning axle-boxes. &c. 

We reserve till the conclusion a few general and special notes 
made in the course of the tour, and will now only allude, more 
in the way of mere catalogue than more amply and worthily, to 
the further accommodation provided at Nine Elms for the wants 
of the company in relation to the daily working of its rolling 
stock. About 150ft. from the main block of buildings, and near 
Wandsworth-road, are the store buildings for materials in con- 
stant requisition by the locomotive and carriage departments. 
The lower portion of the building is stored with bar iron, plate 
iron, cylinders, and cther materials and articles required for the 
construction and repair of rolling stock. The upper part of the 
building contains brasswork, such as boiler mountings, lamps, 
and all the fittings in use in the carriage department. The 
general stores have an easy communication with all the work- 
shops by rails and turntables laid down for the purpose. Oppo- 
site the general stores, and completely isolated, are the oil and 
the old material stores, and behind these again the signal, and 
the wheelwrights’ shop for the repair of the company’s road 
vans, used for the collection and the delivery of goods. This 
shop 18 furnished with a smiths’ hearth, a spring furnace, and a 
tire furnace, suitable for the description of work required to be 
done. The timber shed, 170ft. long by 150ft. wide, is situated 
about 100ft. from the stores, and is well covered in, and contains 
the timber supplied for the construction and repairs of the 
carriages, wagons, and trucks made or repaired at the works. 
The timber store has direct railway communication with the 
saw mill shop. The coalyard is on the opposite side of the main 
line. It has ten coke ovens, of which three only are in constant 
use for the supply of the workshops. In the same detached 
corner there is a small range of shops, which include an engine 
brick-making maehine, and a pair of powerful edge runners, The 
fire-bricks and slabs used in the locomotive engines and the 
furnaces of the works are manufactured in this locality. 

Iu conclusion we gather up and dispose very summarily of the 
stray notes not absorbed in the brief description we have 
attempted to give of these works. Concerning the admirably- 
constructed boilers which supply the power to the works, it 
might have been noted that they are well-stayed, and of nine- 
sixteenths plates. The fire-brick lining is so arranged as to give 
excellent advantages in getting up steam quickly. The governors 
of the vertical engines employed are also very effective. 

A notable feature in the arrangements of the Nine Elms works 
is presented in the number, quality, capabilities, and situations 
of the cranes and crabs, fixed and travelling, for lifting and 
moving heavy weights. The duplex lathes employed in the 
wheel-turning shop differ little, if at all, from those introduced 
by Mr. Beattie about twenty years ago, and which are now in 
common use. All the wheels of the engines and brake vans on 
the South-Western line are now furnished with steel tires, and it 
is intended to apply them to carriage wheels also. The tires are 
now obtained solid without welding, which is found to be a 
great advantage, both in the saving of labour and in the 
superiority of the work. The sizes of engine wheels made at 
Nine Elms are of 5ft. diameter for goods engines, 6ft. the most 
useful fur general work, and 7ft. for express, passenger, and mail 
engines. This great size is exceeded by the engines on the 
Caledonian line, which are 7ft. 6in., and by those on the Bristol 
and Exeter, which are 8ft. 6in. diameter. In those cases, how- 
ever, the wheels are single, whereas they are coupled in the case 
of the South-Western engines. 

In the wagon shop, redolent of English oak, a number of coal 
trucks were in various stages of manufacture, that were novel in 
the particular of having spring buffers and spring draw bars. 
The extra cost of these fittings is more than saved, we believe, in 
the diminished tear and wear caused by the violent shocks to 
which wagons with dead buffers are subject, and the breakage of 
hooks and couplings. This mode of construction is also neces- 
sary in the case of a southern railway from the fact that the 


| wagons may be occasionally put to other uses than the transport 


| of minerals—crystal, china, and stoneware for instance. The coal 











traffic of the South-Western, which is considerable, consists 
chiefly, as may be supposed, of transshipments for consumption 
in the districts traversed by the company. Its supplies a:e, for 
the greater part, from South Wales, from the north vid the 
London and North-Western to Willesden Junction, and a small 
portion of sea-borne cval delivered from the river at the Com- 
pany’s wharf at Nine Elms. It need not be said that the coal is 
less likely to sustain injury by carriage in wagons with spring 
buffers and draw bars. The wagons are in other respects, in the 
strength of their oak framing and of the ironwork, of excellent 
pattern, and likely to justify by their durability their extra first 
cost. 

It will have been noticed that almost all the shops are on a 
gauge of 57ft. 8in. wide. This result was arrived at from a 
calculation of the working room necessary for a certain number 
of lines of rails—four as a maximum—and for uniformity and 
compactness in the other buildings. The shop walls throughout 
are 16ft. high, from the floor to the tie rods, excepting the range 
which includes the boiler, coppersmith, and erecting shops, which 
are 26ft. high. The roofs, very light in appearance, are all of 
iron, and abundantly supplied with large surfaces of glass. The 
warming of the premises we have already referred to, and may 
here mention that, as we noticed, in this weather, when the idea 
of warming almost causes sickness, the apparatus employed is 
available, and is actually used for blowing cool air into the shops 
through numerous openings from which the plugs had been 
unscrewed. 

It only remains to say that the arrangement of the buildings, 
the power, the tools, the lines, traversers, turntables, and points, 
or, in a word, the whole design was provided by Mr. Joseph 
Beattie, engineer in chief of the South-Western Railway, and 
carried out ander his personal superintendence, assisted in the 
design, as well as the execution, by his son, Mr. William George 
Beattie. 


— 





THE GAZETTE.—The following appeared in the Gazette of Friday 
last:—To be Ordinary Members of the Civil Division of the Third- 
Class, or Companions of the Most Honourable Order of the Bath, 
viz:—Edward James Reed, Esq., Chief Constructor of the Navy; 
George Gregory Bardin, Esq., R.N., Inspector of i Afloat, 
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A PICTORIAL HISTORY OF PARIS. 


the monuments of Paris, or furnished more instruction and | 
amusement. The ancient history and archeology of the city are | 
now being compiled, under the superintendence of the Prefect of 
the Seine, on a most extensive scale, and are to be further illus- 


sion, 


a literary point of view, for Jean Goujon decorated it with the ; 
works of his delicate chisel, and at a later period Madame de | 


A further supply of water is obtained from the Artesian well | three gallons per second, which represents the total required to 
of Passy, which furnishes from 9000 to 10,000 cubic metres of | make good the expenditure by the cascades, and for the water 
Few subjects have occupied more pens than the history and | water in twenty-four hours. 


work than the rectangular, which is only adopted when large 
trees interfere with the plan. These tanks are shown in 


Sevigny collected there the élite of France around the altar of | Fig. 1. 


her genius. 


The rectangular cisterns measure from four to six metres 


What the Prefect and the municipal council of Paris are doing | in length, one to two metres in width, and two to three 


for times past, M. A. Alphaud is doing for the work of his o 

head and hand—the public parks, gardens, and walks of the city. 
The title of the work is Les Promenades de Paris, Bois de 

Boulogne and de Vincennes, Parks, Squares and Boulevards,* 


Toquote M. Alphaud’s own words, 
the publication is not only an illus- 
trated description of the promenades 
of the city of Paris and of the archi- 
tectural works which decorate them, 
but a complete treatise, theoretical 
as well as practical, of the art of 
public gardening, a special and to a 
great extent modern division of orna- 
mental horticulture. 

The plan of the work is large and 
full; it includes not only all the pic- 
torial effects, but all the practical de- 
tails of the execution of the various 
works, as well as their maintenance, 
including, amongst other things, plan- 
tations, kiosques, ornamental water 
fountains, apparatus for lighting, 
sewers, conduits, apparatus for irri- 
gation and methods of keeping all in 
repair and good order. 

For the benefit of other municipal 
authorities, the cost of each work is 
set forth in detail with dimensions, 
pictorial representations, and mecha- 
nical sections and details, and this is 
the case not only with respect to the 
boulevards, parks, and gardens, but 
also as regards roads, streets, lakes, 
grottos, lodges, cafés restaurants and 
other constructions in the prome- 
nades. 

In addition to this, the main sub- 
jeet matter of the work, it is to in- 
clude a complete description, with 
details, of the park and garden of 
the Exhibition of last year, planned 
and executed by M. Alphaud, and a 
chapter on the admirably arranged 
establishment at Passy, which sup- 
plies all the public promenades and 
gardens of Paris with flowers. 

We have now before us the greater portion of the former half 
of the work, naturally devoted to the principal promenade of 
Paris, the Bois de Boulogne, and from this we propose to give, as 
a specimen of the work, an account of the water supply of the 
park, and of the means of drainage, irrigation, &c. 


The entire area of the Bois de Boulogne is stated to be rather | 


more than 2000 acres, of which nearly half is wood, a quarter 
grass, one-eighth roads, with more than seventy acres of water. 


The lakes, with the crnamental canals which are supplied from | 


Fic, 2. 
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the overflow of the former, have a total contents of 198,500 tons 
of water, and the maximum expenditure of the cascades is 3500 
tons per hour. 


_ The supply of such a mass of water is not a small matter, espe- | 
cially when we add toit the quantity necessary for irrigation | 


in the climate of Paris, where grass is nearly all raised from seed 


and only kept alive by continual watering ; it must also be men- | 


tioned that a considerable portion of the park lies high, and for 
these portions, as well as for the cascades, high service is re- 
quired, 


Fic. 3. 





The water of the Seine is far tco valuable for such purposes as | 
those indicated—it was necessary therefore to go to other sources. | 

The water, brought by canal from the Ourcgq, is received in a | 
reservoir at Monceaux, a mile or more from the Bois ; this reser- | 
voir being about 23ft. higher than the level of the great lake in 
the Bois, a conduit capable of supplying 18,000 tons per twenty- 
four hours was constructed. This supply suffices not only for | 
the lake and all the waterfalls and rivulets dependent on it, but 
also for the irrigation of all the lower portions of the Bois. e 
water of the Seine, raised by the pumps at Chaillot, is only used 
for the watering of the higher levels of the Bois. 


" * Published in Paris by J. Rothschild, and in London by RB. Hardwicke. 








wn | metres in depth, arched at the top, and, like the circular ones, 


are provided with 2 trapped hole, which serves, first, to withdraw 
| the centreings, and afterwards to clean out the cisterns, if they 
| become choked with refuse carried down by the water; the floor 
is left uncovered, and barbicans are left in the foot-walls to aid 


Fic. 1. 
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the escape of the water. These cisterns are placed either under 
the footpaths or in the roadway of side alleys, so as not to inter- 
fere with the grass or the flower beds. The water is conveyed 
to the cisterns by means of drainpipes of 4in. exterior diameter, 
the first joint being embedded in a mouthpiece of Portland 
cement, shown in the engraving. These mouthpieces are nearly 
20in. in length; they are cast in wooden moulds, and cost 2f. 90c. 
per metre. 
Fic, 4, 





| The system of conduits is very elaborate, as they are required 
| not only to supply the lakes, but also for the irrigation of every 
| part of the Bois; there is of necessity a conduit at the side of 

each of the carriage-ways. The pressure in these conduits varies 
| from fifteen to thirty metres in different parts of the Bois. 
| The whole of the water of the Artesian well already referred to 
| 


| Fig, 6. 


The profile of the Bois being pretty level the rain water 
formerly lay a considerable time before being entirely absorbed; to | metres, falling to eight metres at the highest points. The 
have remedied this by means of sewers would have cost about | supply of the lakes in the lower portic.* of the Bois, as well ag 
| £160,000, so the plan was adopted of constructing a number of | the irrigation of the roads and grass of those parts, is derived 
| tanks, at intervals, on an average, of 200 metres, and capable | from the Ourcq already referred to. 
trated by the opening of a great civic museum in a fine old man- | of containing from ten to twenty cubic metres of water each. 
the Hétel Carnavali, already famous in an artistic as well as These tanks are generally circular in form and crowned by a/| of the Ourcq are completely independent of each other, and the 
truncated cone, a form which, of course, requires less mason’s | pressures within the conduits are very different; but in case of a 





| of the grass, roads, and pathways of the higher portions of the 
| wood, The pressure within these conduits is generally fifteen 


These two services of the waters of the Seine and of the canat 


| want of supply in the latter a certain number of stop-cocks are 
| provided for conveying the water of the Seine into the conduits 
of the Oureq, 

The old conduit pipes are of cast iron, but the new ones are of 
sheet iron and bitumen (system Chameroy). Each branch pipe 
is connected with the main by means of a valve, as shown in 
Figs. 2 and 3. 

The plugs, to which the hose for watering the roads and grasg 
| plots are attached, are shown in Fig. 5. When open, as shown 
‘in the upper portion of the engraving, two square tap-heads and 
a tube, with a screw to receive the 
hose, are visible. One of these stop 
cocks only is used in the ordina: 
way. The object of the second ig 
in case of derangement of the former, 
and to empty the cavity of the plug 
or hydrant in frosty weather. On 
the grass the hose is screwed on to 
anordinary stop-cock fixed in a small 
mass of masonry covered with turf, 
(See Fig. 4.) 

Such stop-cocks should, however, 
only be applied to branch pipes which 
may be emptied in the winter. 

lt may be mentioned here that the 
screws used correspond with those of 
the apparatus of the firemen, so that 
one may be applied to the other in 

case of fire. 

The watering is now performed 
entirely by 
means of long 

hose with a 
copper branch, 
the latter be- 
ing provided 
with a stop- 
cock, so that 
the delivery of 
the water may 
be arrested in- 
stantly, with- 
out having to 
turn off at the 
plug. The 
hose is gener- 
ally twelve 
metres long 
and Zin. in dia- 
meter; it is § 
constructed § 
either of lea- | 

ther, vulcanised india-rubber, or canvas; the § 
first and second costing from 6s. to 6s. 8d. § 

per yard, and the last only 10d. or 11d. The f 
screw connecting pieces, which are made of 
gun metal, cost about 6s. The leather hose, 
losing the oily matters fromits pores,through 4 
| the pressure of the water, soon becomes brit- 
| tle, but it lasts on an average two years; 
the rubber is light and has no other fault 
| but that of wearing out in twelve months, 
while the canvas hose soon cuts to pieces 
on the gravel. <A system of mounting such 
tubes on small trucks so as to keep them 
from trailing on the ground, and conse- 
quently making them lighter to handle and 
more durable, was tried for a long time, but 
this has been superseded by a very simple 
| and inexpensive invention, that of tubes 
made of sheet iron, lined with lead and 
bitumen, and connected together by means 
of leather joint pieces, the whole being 
mounted on small wooden trucks, as shown 
in Fig. 6, with the details in Fig. 7. 

Scale—Fig. 6, 0°015; Fig. 7, 0°10. 
| The cost of this apparatus complete, with the single exception 

of the branch, is only 70f., or 5f. 20c. per metre, and it will last 
on the average four years, while the old hose on trucks cost 127f., 
or nearly double. 

The cost of that now in use is made up as follows:—Eleven 
metres of iron 
tubes, 19f.25c.; 
leather junc- 
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tion pieces, 25f. 
60c.; ten trucks 
20f.; ligatures, 
5£. 15c.; total, 
70f. 
The appara- 
tus in use at the 
present mo- 
ment in Paris 
consists of five 
tubes, each 
about 6ft. long, 
and a_ shorter 
one to which 
the branch is 
attached, 80 
that only five 
trucks are re 








quired; the 
trucks also in 
practice consist 
of a piece of 


plain wood, a 





is conveyed to the lakes by means of a conduit which termiuates 
in a double orifice at the head of the highest cascade. The other 
conduits present some complication. The first was laid down in 
1854, before a complete system had been decided on, and this 
has been since supplemented by new ones; old and new toge- 
ther, however, are capable of supplying rather more than fifty- 





little more than 
a foot inlength, 
the tube being 
bolted on to the upper side and the runners fixed to the lower. As 
regards the connection of the joints, this is made s ometimes with 
brass flanges, but a joint which answers equally well, and is much 
cheaper and lighter, is that made with copper wire; for the 
branch joint, however, brass flanges aye always used, as the 
branch itself is removed and carried away when not in use, while 
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eaten 
the tubes are simply folded together, fastened with a piece of 
cord, and left in any convenient corner. 

Itis found in practice that a man cannot manage an apparatus 
of this kind, which is more than about 40ft. long; but for 
watering grass, in which case the hose is left stationary in one 
place for some time and then moved to another; several 
tus are, if necessary, screwed on to each other. 

The effects of these tubes or hose have been carefully studied. 
The following isa table of results with a twelve metre apparatus, 
the inner diameter of the nozzi<c of the branch being 0°012 metres, 
or rather less ,than half an inch, and the branch itself being held 
at an angle of 45 deg.:— 








} 

Pressure at the | Quantity of water Extent of the —— hedly my 
surface. given per second. | jet. gican ie ak de. 
Metres. Litres. Metres. Litres. 

8 0°90 10 1°80 
12 1°25 12 2°40 
15 140 14 2°75 
20 1°60 5 310 
25 1°80 15 3°40 
30 1°90 15 3°60 
35 $00 16 3°80 
46 2°10 16 400 





These results, it is stated, are averages, for some apparatus 
give superior or difterent results although all the conditions 
appear the same. Experience shows that with the same amount 
of pressure in the pipesthe extent of the jet is enormously reduced 

thelengthening of the hose. Ofcoursethe diameter of thenozzle 
of the branch depends on the pressure within the tubes, but it was 
thought necessary to have an uniform model for the Bois, and 
0°012 metres was adopted as distributing the water most advan- 
tageously with a pressure of eight to fifteen metres. 

An apparatus twelve metres long, with a branch one metre in 
length, and giving an average jet of twelve metres, being effective 
over a radius of twenty-five metres. The plugs or hydrants are 

laced at intervals of thirty metres on roads, twenty metres 
wide and forty metres apart in narrower roads, when they are 
al] on one side of the road. 

Formeriy the Bois de Boulogne, like all other roads in and 
about Paris, was watered by means of carts which held one ton 
of water. It required twenty-four tons to water the Avenue de 
l'Impératrice properly, the road round the lakes, and some few 
others; the whole of the roads in the Bois, as they now stand, 
would require ninety tons of water, which would cost, men, 
horses, and carts included, 13f. per ton, or 200,000f. (£8400) for 
the sixsummer months. The new system of watering by hose 
costs for the whole of the Bois but 55,000f., or little more than 
a quarter of the expense under the old system. In this esti- 
mate, however, no account is taken either of the cost of the 
water itself, or of the capital expended for its conveyance. 
Finally, it is remarked, as regards the Bois de Boulogne, that 
the cost is, in fact, little more than that of the maintenance of 
the apparatus in repair, or about £250 a year, the work being 
done by the body of men called cantonniers, who have little else 
to do during the summer months. 

M. Alphaud gives, however, under this head information of a 
more general kind, and which may be available as the basis of 
calculation for any other place than Paris. A water cart drawn 
by one horse, in cases where the hydrants are 400 metres 

will water 1300 metres an hour over a width of 
four and a-half metres—that is to to say, a cart will water about 
6000 square metres, using in the operation three tons of water. 
But in a place like the Bois it was found that the cart should 
pass over every spot once in the hour, and this gives, with an 
average of seven hours’ effective work, an expediture of three 
and a-half litres, or more than seven pints per day per square 
metre. The cost of labour, cart and horse, is given at about 10f. 
per day, so that the actual expense per ton and per square metre 
stands thus zq},, = 0°00165f. 

In calculating the cost of watering by means of hose and 
branch, the hydrants or plugs must necessarily be much more 
numerous, the intervals between them being in the case of water- 
ing by cart 400 metres, while in the case of the hose the intervals 
are on an average only thirty-five metres. The total length of 
the roads to be watered in the Bois de Boulogne is 53,000 metres, 
and the number of hydrants 1500, whereas under the old 
system 132 would have sufficed, a difference of 1380 hydrants, 
costing £4 each, or 4s. a year for interest, and, in addition, 4s. 
for repairs, &c. The latter is contracted for at the following 
rate, namely,—eight centimes per metre, or about three-farthings 
ayard run of conduit, and 4s. per hydrant. 

A hundred and twenty men are required for the watering the 
540,000 square metres of road in the Bois; in five hours a man 
waters 4500 metres of road three times over, besides watering 
the side paths once, which the carts of course did not touch. 
The cost is given as follows :— 


Francs, 
Interest and maintenance of hydrants .. oe 13,800 
Cost and repair of hose, &c... .. «2 oc ce ce eco 6200 
Wages of 120 men athalf aday forsix months .. .. 35,000 





Total oo se oe co cc ce oe oe 55,000 
The surface watered being, in round numbers, 600,000 square 
metre, and the average number of days 180, the cost per square 
metre and per day is 
550,000 
180 x 600,000 
showing a great economy as compared with the expense of 
watering by cart. 

_ The hose and branch dispenses, making allowance for interrup- 
tions caused by traffic and by moving the apparatus, a litre of 
water per second, or 18,000 litres in five hours; the quantity is 
therefore about the same as that dispensed by cart, only it is 
effected in five instead of seven hours. 

Previous to the general adoption of the hose and branch, 
experiments were tried with small handcarts containing a quarter 
of a ton, and drawn by two men, but these were found to cost 
more than the old carts. 

Another method of keeping roads and pathways in order, 
namely, by the application of deliquescent salts, is highly in- 
teresting from its novelty. The salts used are chloride of 
magnesium or of calcium, the latter salt not existing in com- 
merce, but large quantities have been used, it having been 
obtained from the residue of the manufacture of carbonate of 
Boda at a cost of 15f. the 100 kilogrammes; it may, however, be 
produced for less than a third of that rate. The salt is well 
calcined, in order to make it lose as little of its water as pos- 
sible, and then coarsely pulverised; it is sprinkled over the road 
by hand. The effects of this deliquescent salt, as com 
With those of water, are not uniform; in the case of roads with 
much traffic the salt is twice as dear as water, because of the 
a ty of cc + renewal, but in side paths and roads with 
little traffic the salt is found far more economical. The use of 


= 0°00051, 








quescent salts has this great advantage, namely, that it does 
not interfere in any way with the circulation, and maintains the 
pathways clear of dust or mud, while of course in places where 
here is no grass to be watered the whole of the cost of water 
pipes and hydrants would be saved. 








The surface of grass which has to be watered with Seine 
water in the Bois de Boulogne is about 250 acres, and the 
quantity of water required to keep it in good condition averages 
ten litres, or more than two gallons per square metre, every 
third day. To water this surface in the same manner as the 
roads would require more than a hundred hose working ten 
hours a day, and this would entail a very heavy cost. But as 
the grass does not require to be treated with the same 
regularity as the roads the system adopted is to place a branch 
on a stand at an angle of 45 deg., and allow it to play over the 
grass for a certain time, when it is removed to another spot; in 
this way one man can manage ten apparatus. Another and a 
very effective system has been in use some time for the grass 
plots. The apparatus used is in general appearance the same as 
that already described, but the end, instead of being furnished 
with a branch, is plugged; each branch of tubing has two holes 
in it pierced at an angle of 45 deg., and the waterspouts forth in a 
jet of spray. This effect is greatly enhanced by the holes being 
left rough, and also by the wind, which causes the water to fall 
in the most divided form possible. With an apparatus thirty 
metres long a man can easily water 1500 square metres per hour, 
moving the hose three times. Of course the quantity of water 
depends on the force in the conduits and the length of the tubes. 
With a pressure of 22 metres and hose 320 metres long the 
quantity of water per metre and per minute is nearly two litres. 
The hydrants in the grass are placed about fifty metres apart, 
and the wheels of their trucks are of wood, in order net to cut 
the grass. The total amount of water taken from the Seine for 
the purposes of the Bois never exceeds 240 litres, or about fifty- 
four gallons per second. 

The natural meadows by the side of the Seine form about 400 
acres, but the soil here is alluvial, and therefore irrigation is 
only necessary in very hot weather, whereas the soil upon which 
the artificial grass is planted is nearly all sand, and the greatest 
care is required to keep the turf in order. 


The total cost of the arrangements of conduits and pipes for | 


the supply of water to the Bois and the avenues leading to it is 
given at 1,520,000f., or £60,800; the number of stop-cocks is 
385, and of hydrants 1600; and the length of the conduit is 
66,200 metres. It results from these figures that the cost of 
the whole has amounted to 22f. 97c., or about 18s. 5d. per 
metre. 

The work is in large folio, on thick paper, and elaborately 
illustrated by woodcuts and lithography. There are in addition 
some admirably executed chromolithographs, folio size, of exotic 
plants which have been adopted by the Paris gardener for orna- 
mental purposes; but we shall doubtless have to return to this 
monumental history of municipal works. It is only under a 
Government like that of France that such gigantic works are 
ever likely to be carried out, and no other conditions would be 
likely to supply such a sumptuous publication as that before us. 








THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


THE great annual meeting of this association commenced on 
Wednesday at Norwich. The present meeting is the thirty-eighth 
held by the Association, and we believe we are correct in stating 
that this is the first time that Norwich has been selected as the 
scene of the gathering. The proceedings are always opened by 
business transactions of the Committee, and we accordingly pub- 
lish below a copy of their report. 

On the motion of Mr. Griffiths, M.A., the following resolution 
was agreed to:— 

“* That the members in the following list to be constituted with 
the president and vice-presidents of the meeting, the past 
presidents of former years, the trustees, the general and assistant 
general secretaries, a committee of recommendations, to be read 
and approved:—the presidents of the Sections, Professor Stokes, 
Mr. Gassiott, Professor H. Smith, Professor Williamson, Professor 
Odling, Mr. Warrington Smith, Mr. George Busk, Professor 
Huxley, Dr. Richardson, Captain Douglas G alton, Sir Charles 
Nicholson, Bart., Mr. W. Newmarch, and Professor Rankine,” 

ELECTION OF SECTIONAL OFFICERS, 
The following Sectional Officers were then appointed:— 

A.—Mathematical and Physical Science.—President, Professor 
Tyndall, LL.D., F.R.S., &c. Vice-presidents, Admiral Manners, 
F.R.A.S., president of the Royal Astronomical Seciety; Professor 
H. J. Stephen Smith, F.R.S.; Rev. Canon Heaviside; Professor 
Stokes, F.R.S.; Dr. Temple Chevallier, F.R.A.S.; Professor Price, 
F.R.S.; Professor Willis, F.R.S.; T. P. Gassiott, F.R.S.; and 
Rev. C. Pritchard, F.R.S. Secretaries, Professor G. C. Foster, 
M.A.; R. B. Hayward, M.A.; Rev. R. Harley, F.R.S.; and Rev. 
— Blacklock. 

B.—Chemical Science.— President, Professor Frankland, F. R.S.; 
Vice-Presidents, Professor W. A. Miller, D.C.L., Warren De La 
Rue, F.R.S., Professor Odling, F.R.S., Professor Roscoe, F-R.S., 
Professor Williamson, F.R.S., Sir B. Bronie, Bart.. F.R.S., Dr. 
Gladstone, F.R.S., and Professor Liveing ; Secretaries, Dr. Crum 
Brown, F.R.S.E., F.C.S., Dr. Russell, F.C.S., F. Sutton, F.C.S. 

C. — Geology. — President, R. A. C. Godwin-Austen, F.R.S., 
F.G.S. Vice-Presidents, Professor Huxley, F.K.S.; Professor 
Harkness, F.R.S.; Sir Charles Lyell, Bart., F.R.S.; John Evans, 
Esq., F.R.S.; Professor Phillips, F.R.S.; Warington Smyth, 
F.R.S. ; and R. J. Fitch, Esq., F.G.8. Secretaries, W. Pengelly, 
F.R.S.; Rev. H. H. Winwood, M.A., F.G.S. 

D.—Biology.— President, the Rev. J. M. Berkeley, M.A., F.R.S. 
Vice-Presidents, W. H. Flower, F.R.S.; E. B. Tylor, F.R.S.; 
Professor Balfour, F.R.S.; Professor Rolleston, F.R.S.; Professor 
Turner, F.R.S.; Professor Humphey, F.R.S.; Professor Newton, 
G. Busk, Esq., F.R.S. Secretaries, Dr. M. Foster; H. L. Stain- 
ton, F.R.S.; Rev. H. B. Tristram, M.A., F.R.S.; Dr. E. Perceval 
Wright, F.L.S.; Professor Lawson; and Mr. Firth. 

E.—Geology and Ethnology.—President, Capt. Richards, F.R.S., 
Hydrographer to the Royal Navy. Vice-Presidents, Sir Henry 
Rawlinson, Bart., F.R.S. ; Sir Arthur Phayre ; Sir Charles Nichol- 
son, Bart.; Admiral Ommaney; Sir F. L. M‘Clintock; Sir 
Walter Elliot. Secretaries, H. W. Bates, Assistant-Secretary of 
Geographical Society ; Clements R. Markham, F.R.G.S. ; Thomas 
Wright, M.A. 

F.— Economic Science and Statistics.—President, Samuel Brown, 
F.8.S., F.R.G.S., President of the Instituteof Actuaries. Vice- 
Presidents, Sir Willoughby Jones, Bart. ; Sir 8. Bignold; Sir J. 
Bowring, F.R.S. ; Dr. Farr, F.R.S.; W. Newmarch, F.R.S. ; Pro- 
fessor Rogers, M.A.; R. J. H. Harvey, Esq., M.P. Secretaries, 
ge Leone Levi, F.S.A.; Edmund Macrory, M.A.; Rev. W. 
C. Davie. 

G.—Mechanical Scvence.—President, G. Bidder, C.E. Vice- 
Presidents, C. Hutton Gregory, President of the Institution of 
Civil Engineers ; J. Whitworth, D.C.L., F.R.S.; J. F. Bateman, 
F.R.S.; W. Fairbairn, F.R.S.; Professor Rankine, F.R.S.; 
James Nasmyth, F.R.S.; General Lefroy, F.R.S.; C. Vignoles, 
F.R.S.; Admiral Belcher, K.C.B. Secretaries, P. Le Neve Foster, 
M.A.; J. F. Iselin, M.A.; Lieut.-Col. Manby; W. Smith, C.E, 


REPORT OF THE COUNCIL FOR THE YEAR 1867-8, 


The council have received reports from the general treasurer, 
and from the Kew committee at each of their meetings, and their 
reports for the past year will be laid before the general committee. 

Owing to the death of Lord Wrottesley, the chairman and most 
active member of the Parliamentary Committee, no report of this 
committee is presented this year. 

At their meeting on March 14th, Mr. F. Galton, general secretary, 
informed the council that considerations of health precluded him, 








to his sincere regret, from continuing to hold office. The council, 
in accordance with their previous practice, appointed a committee, 
consisting of the general secretaries and the gentlemen who had 
formerly filled that office, for the purpose of reporting a recou- 
mendation to the council of a successor to Mr. Galton. From this 
committee the council received the following report: —‘‘ Resolved 
that Dr. T. Thomson, F.R.S., &c., be recommended as highly 
qualified for election as c+ “14 secretary of the Association.” 
The council recommend that Dr. T. Th be now elected joint- 
general secretary. 

At the last meeting of the Association the general committee 
referred to the council a resolution relating to the administration 
of the natural history collections of the British Museum, in which 
it was recommended to press on the Government the importance 
of transferring the control of these collections from the board of 
trustees to a single officer of Government responsible to Parlia- 
ment. After deliberating on the report of a committee specially 

ppointed to i the question the council sent a deputation 
a. urge on the Government the desirability of making the proposed 
changes. 

Professor Martins, of Montpellier, and Professor Mannheim, of 
Paris, who attended the ting of the Association at Dundee, 
have been elected corresponding members by the council. 

The annual report of the Association for last year has been 
issued in an improved form and at an earlier date than usual. It 
is hoped that with the co-operation of the authors of reports it 
may in future be published at a still earlier period, and thereby 
its utility much increased. 

Owing to the modifications made at the Birmingham meeting, in 
the arrang ts of Section D, the council have had under con- 
sideration the advisability of omitting the word ‘‘ ethnology” in 
the designation of Section E. They recommend that a resolution 
to this effect be passed by the general committee. 

The council have been informed that invitations for 1869 will be 
——- by deputations from Exeter, Liverpool, Edinburgh, and 

righton, and an invitation for the following year by a deputation 
from Bradford. 

The committee of the Kew submitted to the 
Council of the British Associati t of their proceed- 
ings during the past year, of which we give the following abstract. 

The Meteorological-office, to which allusion was made in the 
last report, continues in operation, Kew being the central obser- 
vatory, as arranged by the Meteorological Committee ——— by 
the Council of the Royal Society. In consequence of this arrange- 
ment there has been during the past year a considerable access of 
work to the Kew Observatory, and the duties undertaken by that 
establishment may, as in the last report, for clearness’ sake, be 
again considered under the two following heads :—(a) The work 
done by the Kew Observatory under the direction of the British 
Association. () That done at Kew as the central observatory of 
the Meteorological Committee. 


(a) Work Done By KEW OBSERVATORY UNDER THE DIRECTION 
OF THE BRITISH ASSOCIATION. 

Ll. New Instruments for Colaba Observatory.—The chairman of 
the Kew Committee, shortly after the meeting at Dundee, re- 
ceived a communication from Mr. Chambers, the superintendent 
of the Colaba Observatory, Bombay, requesting the support of the 
Kew Committee in his application to the India Board for a supply 
of relf-recording magnetographs and other instruments required for 
his observatory. This was ultimately brought before the Council 
of the British Association ; and in consequence of the steps taken 
Sir Stafford Northcote, in a letter to General Sabine, dated 30th 
January, 1868, sanctioned the supply of new instruments for the 
observatory at Bombay. 

2. Magnetic Work.—The usual monthly absolute determinations 
of the magnetic elements continue to be made by Mr. Whipple, 
magnetic assistant; and the self-recording magnetographs are in 
constant operation as heretofore, also under Mr. Whipple, who has 
displayed much care and ability in the discharge of his duties. The 
photographic department, connected with the self-recording instru- 
ments, is under the charge of Mr. Page, assisted by Mr. Forster, 
both of whom discharge their duties very satisfactorily. An 
arrang' t ted with the instrumental clock for shutting 
off the light every two hours, and thereby increasing the accuracy 
of the time-scale, originally devised by Mr. Beckley, in connection 
with the self-recording meteorological instruments, has been 
adapted to the Kew, and also to the Mauritius and Bombay self- 
recording magnetographs, and the time-scale of the Kew magneto- 
graphs has been made the same as those of the other instruments. 
It was proposed in the last report that the task of tabulating and 
reducing the magnetic curves produced at Kew subsequently to 
January, 1865, should be performed by the staff at Kew working 
under the direction of Mr. Stewart. In accordance with this 
resolution 787 curves, being those of the declination from Feb uary, 
1865, to April, 1867, have been measured for every hour, and the 
process of reduction of these measurements is well advanced. 

3. Meteorological Work.—The meteorological work of the obser- 
vatory continues in the charge of Mr. Baker, who executes his 
duties very satisfactorily. Since the Dundee meeting seventy- 
eight barometers have been verified, and seventy-one are at 

resent in hand; 1139 thermometers have likewise been verified, and 
ourteen standard thermometers have been constructed for the 
thermographs of the Meteorological Committee. Thirty-two 
thermograph thermometers have likewise been tested, twenty-four 
of these being for the Meteorological Committee and eight for 
opticians. The experiments made on aneroids at Kew, by the 
request and at the expense of the Meteorological Committee, have 
formed the subject of a communication recently made to the Royal 
Society by that body. 

4. Photoheliograph.—The Kew heliograph, in charge of Mr. 
De la Rue, continues to be worked in a satisfactory manner. 
During the past year 224 negatives have been taken on 140 days. 
Ninety pictures of the pagoda in Kew Gardens have likewise been 
taken, in the hope of being able, by this means, to determine 
accurately the angular diameter of the sun. Since the last meet- 
ing of the Association a series of solar researches, in continuation 
of the second series, has been published (the expense of printing 
having been defrayed by Mr. De la Rue), entitled, ‘* Researches on 
Solar Physics. Appendix to second series.—On the Distribution 
in Heliographic Latitudes of the Sun-spots observed by Carring- 
ton; by Messrs. De la Rue, Stewart, and Loewy.” The measure- 
ments of the Kew pictures for the year 1864 are approaching com- 
pletion; when complete they will be communica‘ to the Royal 
Society. It is intended to work up rapidly the back years, pre- 
paratory to a final discussion. 

6. Miscellaneous Work.—The time and attention of the obser- 
vatory staff have been so much absorbed during the last year with 
the regular work of the observatory, that little or no progress has 
been made in miscellaneous experiments. 


(B) Work Done at Kew AS THE CENTRAL OBSERVATORY OF 
THE METEOROLOGICAL COMMITTEE. 

Arrangement, Verification, and Erection of Self-recording Instru- 
ments.—In the last report of this committee a short account was 
given of the principles of construction of the system of self- 
recording meteorological instruments arranged at Kew, comprising 
the thermograph, barograph, and anemograph. A more detailed 
account has since been given by the Meteorological Committee in 
their report to Parliament for the year 1867, and it is therefore 
unnecessary to enter here into the subject. 

Verification of Records.—It has already been mentioned that the 
competency of the observers at the various stations to undertake 
the charge of the self-recording instruments was secured by a 
course of instruction at Kew, where they became acquainted with 
the principles of construction of the various instruments, with the 
ae | ic process necessary to obtain curves, and with the 
system of tabulation. In addition to this, the instruments were 
erected at the various stations by Mr. Beckley, and each observer 
was thus well started. It isnot, however, enough, in a project of 
this nature, to secure a good inning ; it is, moreover, indis- 
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pensable to see that the standard of excellence is maintained. For 
this purpose it is proposed by the Meteorological Committee that 
Mr. Stewart should personally visit all the observatories every 
year, in addition to which, some one of the Kew assistants might 
occasionally visit some station, with a specific object in view. Mr. 
Stewart has already visited Stonyhurst, Glasgow, and Aberdeen ; 
and, in addition to the preliminary visit to the various stations 
made by Mr. Beckley, Mr. Whipple has visited Falmouth. 

Work done at Kew at one of the Observatories of the Meteorological 
Committee.—This consists in keeping the barograph, thermograph, 
aud anemograph furnished by the Meteorological Committee in 
constant operation. The barograph is erected in the room which 
contains the magnetographs, and which has a very small range of 
temperature. The outer part of the thermograph is attached to 
the north side of the observatory, towards the west, while the 
anemograph has been erected above the centre of the dome so as 
not to interfere with the photoheliograph. For the first two of 
these instruments traces in duplicate are obtained, one set being 
sent to the Meteorological-office and one retained at Kew; as 
regards the anemograph, the original records are sent while a copy 
of these on tracing-paper is retained. The tabulations from the 
curves of the Kew instruments, and the examination of the results 
forwarded to Kew from the outlying observatories, so far as this 
last is not personally done by Mr. Stewart, are performed in a very 
satisfactory manner by Messrs. Whipple, Baker, and Page. 

The popular business of the Association really commenced with 
the President’s address, which was delivered by Dr. Hooker, to whom 
the Duke of Buccleuch has resigned the Presidential chair. The 
following is the address :— 

My Lords, Ladies, and Gentlemen, 

Thirty years will to-morrow have elapsed since I first attended a 
meeting of the British Association ; it was the one which opened 
at Newcastle on the 20th of August, 1838. On that occasion, the 
council of the Association resolved to recommend to her Majesty’s 
Government the dispatch of an expedition to the Antarctic regions, 
under the command ef Captain James Rep ; and it was from New- 
castle that 1 wrote to my friends, announcing my resolve to ac- 
company it, in whatever capacity I could obtain a situation 
amongst its officers, It was thus that my scientific career was first 
shaped ; and it is to this expedition, which was one of the very 
earliest results of the labours of the British Association, that I am 
indebted for the honour you have conferred upon me, in placing 
me in your president’s chair. 

If I now look back with pride to those immediately following 
years when I bad a share, however small, in the discovery of the 
Antarctic Continent, the Southern Magnetic Poles, the Polar 
Barrier, and the Ice-clad Volcanoes of Niterie Land, I do so also 
with other and far different feelings. Thirty years, as statisticians 
tell us, represent the average duration of a human life; I need not 
say, that as measured by the records of this British Association, a 
human lifetime is far shorter than this ; for of the fourteen officers 
who presided over us in 1838 but two remain, your former presi- 
dent and devoted adherent for thirty-five years, Sir Roderick Mur- 
chison, who delivered the opening address on that occasion, and 
whose health, I regret to add, prevents his attendance at this meet- 
ing, and your faithful and ever-green secretary, Professor Phillips, 
upon whose presence here I congratulate both you and him. 

Again, looking back beyond thirty years ago, in the pages of 
your ** Records” I find those to have been halcyon years for presi- 
dents, when the preparation and delivery of the addresses devolved 
upon the treasurer, secretary, or other officers than the president, 
and that, in fact, presidential addresses date from the firs meet- 
ing after that at Newcastle. Of late years these ad ire»-es have 
been regarded, if not as the whole duty of the president, certainly 
as his highest. For your sakes, as well as for my own, I wish this 
were not so, both because there are amongst your officers so many 
men far more competent than J am, and because I believe that the 
responsibility which the preparation of these addresses entails 
limits disadvantageously year choice of presidents. The impression 
is very prevalent that the address should either be a scientitic 
tour de force, philosophical and popular, or a resumé of the 
progress of one or more important branches of science; and 
this view of the duty has greatly embarrassed me, inasmuch 
as I am unable to fulfil either of these requirements. On 
various occasions during the last half-year I have essayed 
to fulfil the wishes of my botanical friends, that I should 
either discuss the phenomena of the vegetable kingdom in their 
relation to collateral sciences, or sketch the rise and progress 
of scientific botany during the present century, or a portion of it; 
but every such essay has been quickly frustrated by the pressure 
of official duties. Such themes require much research, much 
thought, and, above all, some continuous leisure, during which the 
whole mind may be concentrated on the method of treatment, as 
well as upon the material to be treated of; and this leisure was 
incompatible with the discharge of my duties as administrator of 
a large public department, entailing a ceaseless correspondence 
with the Government offices, and with botanical establishments all 
over the globe. And I do not ask your indulgence for myself 
alone, for there are at this meeting official men of scientific attain- 
ments who have accepted the presidentships of sections, but who, 
on leaving their posts to do your bidding, drag a lengthening chain 
of correspondence after them, and sacrifice no short portion of those 
brief holidays which are allowed to public officers. After all, it is 
deeds, not words, that we want from them; and I am proud to find 
our sections presided over by men who have won their spurs in 
their respective sciences, and who will wear them in the chairs 
they occupy, and use them too, if needs must. 

For my own part I propose to offer you some remarks upon 
several matters to which the attention of your council was directed 
when at Dundee—and then upon some of the great advances that 
have been made in botany during the last few years—-this will 
infallibly drag me into Darwinism; after which I shall allude to 
some matters connected with that dawning science, the ‘* Early 
History of Mankind,” a theme which will be a distinguishing 
collateral feature of the Norwich Association. If in all this I 
disappoint you, it will be my solace to hope that I may thereby 
break the fall of some future president, who, like myself, may 
have all the will, but not the time, adequately to meet your great 
expectations. 

Before commencing, however, I must attend to a circumstance 
which cannot but be uppermost in the minds of all habitual 
attendants at these annual gatherings—it is, that but for a severe 
accident, there would have been present here to-night the oldest 
surviving, and, indeed, the first but two of the Presidents of the 
British Association, my geological friends will understand to whom 
T allude, as that rock of science in whom age and the heat and 
shocks of scientific controversy have wrought no metamorphosis, 
and developed no cleavage planes—a man of whum both Norwich 
and the Association are proud-—your canon, our father, Sedgwick. 

My first duty as president is the pleasant one of introducing to 
you the members of the International Congress of Pre-historic 
Archzology, who under the presidency of Sir John Lubbock, him- 
self a master of this branch of knowledge, opens the third session 
to-morrow in this city. The researches which specially occupy the 
attention of the congress are perhaps the most fascinating that 
ever engaged the faculties of man, and pursued as they now 
are in a scientific spirit, and in due subjection to scien- 
tific methods, they will command all the sympathy, and their 
meetings will receive all the support, that my fellow members of 
the British Association can afford to them. And there is one way 
in particular by which we can show our goodwill and give our 
support, and it is so simple that I hope no one will neglect it, and 
that is, that we shall all call at their official residence at the free 
library, inscribe our names in their books, and obtain cards for 
their meetings. 

The next subject which I have to bring officially before you will 
interest the members of the congress no less than ourselves, and 
relates to the action of a committee which your council appointed, 
to represent to the Secretary of State for India ‘‘ the great and 
urgent importance of adopting active measures to obtain reports on 





| the physical form, manners, and customs of the indigenous popu- 
| lations of India, and especially of those tribes which are still in 
the habit of erecting Megalithic monuments.” 

Upon consideration the committee decided that it would be 
better, in the first instance, to direct the attention of the Secretary 
of State to the last mentioned tribes only, both because the whole 
inquiry was so vast, and because systematic efforts are now being 
made by the Indian Government to obtain photographs and histo- 
ries of the native Indian tribes. Their efforts are, as re_ards the 
photographs obtained in India, eminently successful, which renders 
it all the more disappointing that the descriptive matter appended 
to them in this country, and which is happily anonymous, is most 
discreditable to the authority under which it is issued.* 

It will, no doubt, surprise many here to be told that there exists 
within 300 miles of the British capital of India a tribe of semi- 
savages who habitually erect dolmens, menhies, cysts, and crom- 
lechs, almost as gigantic in their proportions, and very similar in 
appearance and construction to the so-called Druidical remains of 
Western Europe; and what is still more curious, though described 
and figured nearly a quarter of a century ago by Col. Yule, the 
eminent oriental geographer, except by Sir John Lubbock they are 
scarcely alluded to in the modern literature of prehistoric monu- 
ments. Inthe ‘‘ Bengal Asiatic Journal” for 1844 you will find 
Col. Yule’s description of the Khasia people of East Bengal, an 
Indo-Chinese race, whe keep cattle but drink no milk, estimate 
distances traversed by the mouthfuls of pawn chewed ex route, and 
amongst whom the marriage-tie is so loose that the son commonly 
forgets his father, when the sister’s son inherits property and rank. 
Dr. Thomson and I dwelt for some months amongst the Khasia 
people—now eighteen years ago—and found Col. Yule’s account to 
be correct in all particulars. The undulatory eminences of the 
country, some 4000ft. to 6000ft. above the level of the sea, are dotted 
with groups of huge unpolished square pillars, and tabular slabs, 
supported on three or four rude piers. 

In one spot, buried in a sand grove, we found a nearly complete 
circle of menhies, the tallest of which was 30ft. out of the ground, 
6ft. broad, and 2ft. Sin. thick; and in front of each was a dolmen 
or cromlech of proportionately gigantic pieces of rock, whilst the 
largest slab hitherto measured is 32ft. high, 15ft. broad, and 2/t. 
thick. 

Several that we saw had been very recently erected, and we were 
informed that every year some are put up, but not in the rainy 
season, which we spent in the country. The method of removing 
the blocks is by cutting grooves, along which fires are lit, and into 
which, when heated, cold water is run, which causes the rock to 
fissure along the groove; the lever and rope are the only 
mechanical aids used in transporting and erecting the blocks, The 
objects of their erection are various—sepulture, marking spots 
where public events had occurred, &c. It is a curious fact that 
the Khasian word for stone, *‘ Man,” as commonly occurs in the 
names of their villages and places as that of Man, Maen, and Men 
does in those of Brittany, Wales, Cornwall, &c.; thus Mansmai 
signifies in Khasia the Stone of Oath, Mamloo the Stone of Salt, 
Mauflong the Grassy Stone, and just as in Wales Pen men maur 
signities the Hill of the Big Stone, and in Brittany a Macuhir is a 
Standing Stone, and a Dolmen a Table Stone, Xc. 

At the date of Colonel Yule’s, of my visit to these people, 
our intercourse with them was limited, and not always friendly; 
we were ignorant of their language, and they themselves far from 
communicative. Of late, however, the country has been more 
opened up, and the establishment of a British cantonment amongst 
them renders it all the more important that the inquiry into their 
origin, language, beliefs, customs, &c., should be followed up 
without delay. This will now be done, thanks to your representa- 
tions, and I cannot doubt but that it will throw great light upon 
that obscure and important branch of prehistoric archeology, the 
Megalithiac monuments of Western Europe. 

The council of the Association, upon the recommendation of the 
Biological Section, appointed a committee to report upon the sub- 
ject of the Government of the Natural History Collections of the 
British Museum, which resulted in a deputation, who represented 
to the Prime Minister, in the name of the council, that it was 
desirable that these collections be placed under the control of a 
single officer, who should be directly responsible to a Minister of 
the Crown; and that this opinion was shared by an overwhelming 
majority of British naturalists. The reasons stated were, that 
there appeared no reason why the national collections of natural 
history should be administered in a way different from that which 
was found applicable to the Royal Gardens and botanical collec- 
tions at Kew, the Museum of Practical Geology, and the Royal 
Observatory at Greenwich, and that the interposition of any board 
or committee between the superintendent of the collections and 
the Government must interfere with the responsibility of the 
superintendent and the efficient control of the Minister. 

It was not for the first time that this subject had been brought 
before her Majesty’s Government, and, indeed, before the selfsame 
Prime Minister ; for ten years previously a few naturalists, con- 
sisting of Messrs. Bentham, Bush, Darwin, Huxley, Dr. Carpenter, 
and myself, together with the late Professors Lindley, Henslow, 
Harvey, and Henfrey, presenteda memorial to Mr. Disraeli, then, as 
now, a Minister, embodying precisely the same views as to 
the government of the natural history department of the British 
Museum, together with a scheme for the administration of the 
whole metropolitan natural history collection—geological and 
botanical; and I have only to add, regarding this document, that 
the surviving memorialists have not, during the ten intervening 
years, found reason to alter the views therein expressed on any 
vital point. 

Of the objections to the present system of government by 
trustees, some of the most grave have been stated by Mr. Andrew 
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Dundee, to which I would only add that though the zoological 
collections are the finest in the world, and the geological and 
paleontological of prodigious extent and value, there are of the 
forty-five trustees only three who have any special knowledge 
whatsoever of the branches of science these collections illustrate; 
that since Sir Joseph Banks’ death, nearly half a century ago, no 
botanist has ever been appointed a trustee, though the Banksian, 
Herbarium, and Botanical Library, then amongst the most valuable 
in Europe, were left by their owner to the nation; and, in fine, 
that the interests of botany have by the trustees been greatly 
neglected, 

Muchas has been written upon the uses of museums, I believe 
that the subject is still far from being exhausted, for in the present 
state of education in this country these appear to me to afford 
the only means of efficiently teaching to schools the elements of 
zoology and physiology. I say in the present state of education, 
because I believe it will be many years before we have school- 
masters and mistresses trained to teach these subjects; and many 
more years before either provincial or private schools will be sup- 
plied with such illustrative specimens as are essential for the 
teacher’s purposes. 

Confining myself to the consideration of provincial and local 
museums, and their requirements for educational purposes; each 
should contain a series of specimens illustrating the principal and 
some of the lesser divisions of the animal and vegetable kingdom, 
so disposed in well lighted cases as that an inquiring observer 
might learn therefrom the principles upon which animals and 
plants are classified, the relations of their organs to one another 
and to those of their allies, the functions of those organs, and 
other matters relating to their habits, uses, and place in the 
economy of nature. Such an arrangement has not been carried 
out in any museum known to me, though partially attained in that 
at Ipswich; it requires some space, many pictorial illustrations, 
magnified views of the smaller organs and their structure, and 
copious legible descriptive labels, and it should not contain a single 





* I am informed that measures have been taken to repairthis, and that Col. 
Meadows Taylor, than whom a more competent man could not be found, has 





been appointed to undertake the literary and scientific portions in future, 
¢ Report for 1867. Transactions of Sections, p. 95. 














specimen more than is wanted. The other requirements of pro. 
vincial museum are: complete collections of the plants and animals 
of the province, which should be kept entirely apart from the 
instructional series, and from everything else. 

The curator of the museum should be able to give elementa, 
demonstrations --not lectures, and quite apart from any powerg of 
lecturing that he may possess—upon this classified series, to 
schools and others, for which a fee should be charged and £0 to 
the support of the Institution; and the museum might be ayajj, 
able, under similar conditions of payment, for lectures and othe 
demonstrations. 

Did such a museum exist in Norwich I am sure that there is not 
an intelligent schoolmaster in the city who would not see that his 
school profited by the demonstrator’s officers, nor a parent who 
would grudge the tritling fee. 

You boast of a superb collection of birds of prey ; how much 
would the value of this be enhanced could there be seen near to jt 
such an illustration of the nature, habits, and affinities, of the 
Raptores as might well be obtained by an exhibition of the skele. 
ton and dissected organs of one hawk and one owl, so laid out ang 
ticketed that a schoolboy should see the structure of their beak 
feet, wings, feathers, bones, and internal organs —should see why 
it is that hawks and owls are pre-eminent amongst birds for power 
of sight, and of flight; for circling and for swooping; for rapacity 
voracity, and tenacity of life —should see, in short, the aflinities 
and special attributes of birds of prey.* 

Excellent manuals of many branches of geology are now pub. 
lished, which are invaluable to the advanced student and demop. 
strator, but from which the schoolboy recoils who would not refuge 
to accept objects and pictures as memory’s pegs on which to hang 
ideas, facts, and hard names, To schoolboys skeletous have ofte, 
a strange fascination, and upon the structure of these and the 
classification of the vertebrata much depends. What boy that 
had ever been shown their skulls would call a seal or porpoise g 
fish, or believe a hedgehog could milk cows? as I am told many 
boys in Norfolk and Suffolk, as elsewhere, do believe implicitly, 

A series of illustrated specimens, occupying some 5S00ft. of wal] 
space, would give at a glance a connected and intelligible elemep. 
tary view of the classification and structure of the whole animal 
kingdom. It would stand in the same relation to a complete 
museum and systema nature as a chart on which the principal 
cities and coast-lines are clearly laid down does to a map crowded 
with undistinguishable details. 

Much of the utility of museums depends On two conditions 
often strangely overlooked, viz., their situation, and their lighting 
and interior arrangements. ‘The provincial museum is too often 
huddled away almost out of sight; in a dark, crowded, and dirty 
thoroughfare, where it pays dear for ground-rents, rates, and taxes, 
and cannot be extended; the object, apparently, being to cateh 
country people on market days. Such localities are frequented by 
the town’s people only when on business, and when they conse. 
quently have no time or sight-seeing. In the evening, or op 
holidays, when they could visit the museum, they naturally prefer 
the outskirts of the town to its centre. 

Hence, too, the country gentry scarcely know of the museum's 
existence; and I never remember to have heard of a provincial 
museum that was frequented by schools, but rather the contrary, 
I do not believe that this arises from indifference to knowledge on 
the part of the upper classes or of teachers, but to the generally 
uninstructive nature of the contents of these museums, and their 
uninviting exterior and interior. 

There are plenty of visitors of all classes to the museums at 
Kew, despite the outer attractions of the gardens, and I know no 
more pleasing sight than these present on a Sunday and Monday 
afternoon, when crowded by intelligent visitors, directing ther 
children’s attention to the ticheted objects in the cases. 

The museum should be in an open grassed square or park, 

planted with trees, in, or in the outskirts of the town, a main 
object being to secure cleanliness, a cheerful aspect, and space for 
extension. Now vegetation is the best intercepter of dust, which 
is injurious to the specimen as well as unsightly, whilst a cheerful 
aspect and grass and trees will attract visitors, and especially 
families and schools. 
If the external accessories of provincial museums are bad, the 
internal are often worse; the rooms are usually lighted by windows 
on one side only, so that the cases between the walls are dark, 
and those opposite the window reflect the light when viewe 
obliquely, and when viewed in front the visitor stands in his own 
light. For provincial museums, when space is an object, there is 
no better plan than rectangular long rooms, with opposite windows 
on each side, and buttress cases projecting into the room between 
each pair of windows, This arrangement combines economy of 
space with perfect illumination, and affords facilities for classifica 
tion.+ 

In respect of its natural history collections the position of the 
British Museum appears to me to be a disadvantageous one ; itis 
surrounded by miles of streets, including some of the principal 
metropolitan thoroughfares, which pour clouds of dust, and the 
product of coal combustion into its area day and night; and I 
know few more disappointing sights, to me, than its badly lighted 
interior presents on a hot and crowded public holiday, when whole 
families from London and its outskirts flock to the building. Then 
young and old may be seen gasping for fresh air in its galleries, 











| with no alternative but the hotter and dustier streets to resort to. 


Murray in a communication+ made to the Biological Section at | 





How different would it be were these collections removed to the 
townward end of one of the great parks, where spacious and well 
lighted galleries could be built, amongst trees, grass, and foun- 
tains ; and where whole families need not any more be cooped up 
for the day in the building, but avail themselves of the fresh air 
and its accessories at the same time as they profit by the col- 
lection. 

Norwich, I hear, and I hear it with surprise, has no public park 
worthy of the name. ‘That she may soon have one should be the 
endeavour of every citizen, and to have a good instructional 
museum transferred to it should be the aspiration of all who are 
interested in the education and moral well-being of their 
townsmen. 

My remarks on the British Museum convey no reflection on the 
able officers who have, in so short a time, formed this wonderful 
collection, The late Mr. Lawrence, in his lecture in 1815, con- 
gratulates his audience on the formation of a geological collection 
having being just determined upon ;— in 1838, when I first knew 
the Museum, in old Montague House, I was told it ranked about 
the sixth in Europe—now, and for some years past, it has been 
considered to be the finest in the world. This is due to the energy 
and ability of the keepers and curators, and in mentioning them 
I would wish to pay a passing tribute to the merits of the vene- 
rable Dr. Gray, who has devoted his life to the development of the 





+ Geological Department, with a singleness of purpose, liberality, 


and zeal, that are beyond all praise. . 

At the time when Old Montague House contained the national 
collections there was but one museum in the metropolis in w hich 
the naturalist could study to much purpose; this was the Hun- 
terian (of the Royal College of Surgeons), then under the supert- 





* This, which refers to the teaching of natural h:story, is an operation alto- 
gether apart from training the minds to habits of exact observation, which, a3 
is now fully admitted, is best attained in schools by Professor Henslow s method 
of teaching botany. " 

+ Upon this plan the large museum in Kew is built, where the three pril- 
cipal rooms are 70ft. long by 25{t. wide, and each accommodates 1000 square 
feet of admirably lighted cases, 6700ft. of wall room for pictures and for 
portraits of naturalists, besides two fire-places, four entrances, ani a well 
staircase I1ft. each way. A circular bulding, with cases radiating from the 
wall between the windows, would probably be the best arrangement of all. 
A light spiral staircase in the centre would lead to the upper storeys. Two or 
more of the bays might be converted into private rooms without disturbing the 
symmetry of the interior or intercepting the lignting of the cases. ee 
portions of the basement and first floor might be such as to admit of additio 
storeys being added, and the roof be so constructed as to he removable without 
difficulty, when an alditional storey was required ; furthermore, rectangular 
galleries might be built, radiating from the central building, and lighted by 
opposite windows, with buttress cases between each pair of windows. 
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tendence of the late Mr, Clift and of Professor Owen, the friend of 
my early youth, when preparing myself to accompany the Antarctic 
Expedition, and who instructed me in the use of that now un- 
rivalled series of catalogues that owed so much to himself, From 
the Museum of the Roy al College of Surgeons, the national and 
museums of England have much to learn and to copy, 


yrovineia ) 2] 1 
ate thanks to the wisdom and munificence of the council of the 
College and to the zeal and ability of the present conservator, 





lower, it retains the position it attained thirty years ago, of 
being the best and richest institution of the kind in Europe. 

In my own special science tue greatest advances that have been 
made during the last ten years have been in the departments of 
fossil botany and vegetable physiology. ' 

In the past history of the globe, two epochs stand prominently 
carboniferous and the miocene-—for the abundant ma- 
terial they afford, and the light they consequently throw on the early 
conditions of the vegetable kingdom, Why plants should have 
been so much more lavishly preserved during these than during 
some of the intervening or earlier epochs we do not rightly know; 
put the comparative poverty of the Floras of these latter, is one 
yngst the strongest evidences of the imperfection of the geo- 
record, 
knowledge of coal plants, which, since the days of Stern- 
Brongnart, and Lindluy and Hutton, has been chiefly ad- 
vanced by Greppert and Unger on the Continent, and by Dawson 
in Canada, has received very important accessions of late through 
the untiring energy of Mr. Linney, of Manchester, who has de- 
voted nearly thirty to the search for those rarely-found 
specimens which exhibit the internal structure of the plant. His 
elaborate descriptions of the most abundant, and, till his re- 
the least understood plant of the coal measures, Cala- 
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mites, has just eared in the memoirs of the Palwontogra- 
phical Society ; a1 lsome of Mr, Binney’s materials having also 
formed the subject of a very recent and valuable paper by Mr. 
Carruthers, of the Pritish Museum, I may quote their joint results 


show that Calamites is an actual member of the 
y of Equisetacwa, which contained previously but 
that of the common Mare’s Tails of our river-banks 
; as also, that nearly a dozen other genera of coal mea- 


as one. 
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y be referred to it. This affinity of Calamites 
en guessed at before, and the genus now referred 
en founded on mere fragments, were always doubt- 
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e of these positive identifications is none the less 
ounts. It may hereafter prove of some significance 
sat these Calamites, which, in the coal epoch, assumed gigantic 
proportions, and presented multitudinous forms and very varied 
organs of growth, are now represented by but one genus, differing 
ynost remaikably from its prototype in size and the simplicity and 
uniformity of 1 
r to th 


ts vegetable organs. 

tertiary times the labours of Count Saperta in 
din and Strozzi, and of Massolongli in Italy, of 
America, and, above all, of Heer in Switzerland, 

last ten years accumulated in vast numbers of 
l , and if the determination of the affinities 

t dependable, they prove the persistence 
he tertiary strata of many interesting families and 
rarity of others than these. Here, however, 
not be attached to negative evidence. Almost 
» materials for determining the affinities of the 
hese tertiary plants are their mutilated leaves, 
et b of vertebrate animals and the shells of 
he leaves of individual plants are extremely variable 
ters. Furthermore, the leaves of plants of 
natural families, and of different countries, mimic 
one al to such a degree that, in the case of recent flowers, 
every botanist regards these organs as most treacherous guides 
to affinity. Of the structural characters, which are drawn from 





re 











ones 


molluscs, t 
in all 


their char: 








other 
































the internal organs of plants, and especially from their fruit, 
seeds, and flowers, few t sare to be found in the fossils, and 
yet it is from them exclusively that the position of a recent plant 
in the vegetable ki om can be certified. An instructive instance 
of over-reliance on leaves, and perhaps too on unperceived ideas, 
happened not long ago to a palwontologist of such distinguished 
merit that his 1 t cannot suffer from an allusion toit. In 
the se of hours over some imperfect specimen from a most 
interesting | r, he ref i these associated impressions of fossil 
leaves to tl ger } ng to as many different families of 
plant i was tl cd to what would have been some import- 
ant conclusions as te the v ion of the period in which they 
were deposited. A ¢ equent observer, who was a botanist but 
not a paleontologist, d es these three supposed genera to be the 
three leaflets of leaf, o » plant, and this the common black- 
berry, which yt. Which of the two was right I 
do not say; t ws to what opposite conclusions different 
observers of thes fossil materials may be led. 

In this most unreliable of ices —Fossil Botany— we do but 
grope in the c; of the tl ands of objects we stumble against 
we here and there recognise a likeness to what we have elsewhere 
known, and rely on external similitude for a helping hand to its 
affinities ; « 1e § majority of specimens we know nothing for 
certain, and of n 1all proportion we are utterly ignorant. 

f, however, mu is u n, all is not so, and the science 
has of late made sure and steady progress, and developed really 
grand results. Heer’s labours on the Miocene and Pliocene Floras 














are of the highest value aud interest ; his conclusions 
regarding the Flower of the Bovey Tracy coal beds (for the pub- 
lication of which, in a form worthy of their value and of their 
author's merit, we are indebted to the wise liberality of Miss Burdett 
Coutts) are founded on a si ient number of absolute determina- 
tions; and his more recent ‘* Flora Fossilis Arctica” threatens to 
create a revolution in tertiary geology. In this latter work Pro- 
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forests of Austrian, America 
miocene tines in Iceland, Arct 
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rently unassailable evidence, that 
> trees flourished.during 
1, Spitzbergen, and the 









in islands, in latitudes where such trees could not 
now exist under any conceivable conditions or positions of land, or 
sea, or ice, and leaving little doubt but that an arbroeous vegetation 


once extended to the Pole itself, Discoveries such as these appear 
at first actually to retard the progress of science by confounding 
all previous geological reasoning as to the climate and condition of 
the globe during the tertiary epoch. 

I have said that the greatest botanical discoveries made during 
the last ten years have been physiological, and I here alluded 
especially to the series of papers on the fertilisation of plants, 
which we owe to Mr. Darwin. You are aware that this dis- 
tinguished naturalist, after accumulating stores of facts in geology 
and zoology during bis circumnavigation of the globe with Captain 
Fitzroy, espoused the doctrine of the continuous evolution of life, 
and by applying to it the principles of natural selection evolved 
his theory of the origin of species. Instead of publishing these 
views as soon as conceive he devoted twenty more years to 
further observation, study, and experiment, with the view of 
maturing or subverting them. Amongst the subjects requiring 
elucidation or verification were many that appertained to botany, but 
which had been overlooked or misunderstood by botanical writers, 
and these he set himself to examine vigorously. 

_ The first-fruits of his labours was his volume on the “ Fertilisa- 
tion of Orchids,” undertaken to show that the same plant is never 
continuously fertilised by its own pollen, and that there are special 
provisions to favour the crossing of individuals. As his study of 
the British species advanced, he became so interested in the num- 
ber, variety, and complexity of the contrivances he met with, that 
he extended his survey to the whole family, and the result is a 
work, of which it is not too much to say, that it has thrown more 
light upon the structure and functions of the floral organs of this 
mmmense and anomalous family of plants than had been shed by 
the labours of all previous botanical writers. It has, further 
opened up entirely new fields of research, and discovered new and 
important principles that apply to the whole vegetable my ey 

his was followed by his paper on the two well kno’ ‘orms of 
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the primrose and cowslip,* popularly known as the pin-eyed and 
thrum-eyed; these forms he showed to be sexual and complemen- 
tary; their diverse functions being to secure, by their mutual action, 
full fertilisation, which he proved could only take place through 
insect agency. In this paper he established the existence of 
homomorphic, or legitimate and heteromorphic, or illegitimate 
unions amongst plants, and details some curious observations in 
the structure of the pollen, The results of this, perhaps more than 
any other of Mr. Darwin’s papers, took botanists by surprise, the 
plants being so familiar, their two forms of flower so well known 
to every intelligent observer, and his explanation so simple. In 
inyself I felt that my botanical knowledge of these homely plants 
had been but little deeper than Peter Bell’s, to whom 

A primrose by the river’s brim 

A yellow primrose to him, 

Anud—it was nothing more. 
Analogous observations on the dimorphism of flax-flowers and 
their allies,+ formed the subsequent paper, during which he made 
the wonderful discovery that the common flax, the pollen of one 
form of flower, is absulutely impotent when applied to its own 
stigma, but invariably potent when applied to the stigma of the 
other form of flower; and yet both pollens and stigmas of the two 
kinds are utterly undistinguishable under the highest powers of 
the microscope. 

His third investigation is a very long and laborious one on the 
“Common Loose Strife,” { (Lythrum Salicaria), which he showed to 
be trimorphic ; this one species having three kinds of flowers, all 
annually abundantly produced, and as different as if they belonged 
to different species; cach flower has, further, three kinds of 
stamens, differing in form and function. We have in this plant, 
then, six kinds of pollen, of which five at least are essential to 
complete fertility, and three distinct forms of style. To prove 
these various differences, and that the co-adaptation of all these 
stamens and pistils was essential to complete fertility, Mr. Darwin 
had to institute eighteen sets of observations, each consisting of 
twelve experiments, 216 in all. Of the labour, care, and delicacy 
required to guard such experiments against the possibility of error, 
those alone can tell who know experimentally how difficult it is 
to hybridise a large flowered plant of simple form and structure. 
The results in this case, and in those of a number of allied plants 
experimented on at the same time, is what the author’s sagacity 
predicted ; the rationale of the whole was demonstrated, and he 
finally showed, not only how nature might operate in bringi 
these complicated modifications into harmonions operation, but 
how through insect agency she does do this, and why she does 
1t too. 

It is impossible even to enumerate here the many important 
generalisations that have flowed from these and other papers of 
Mr. Darwin’s on the fertilisation of plants; some that appear to 
be commonplace at first sight are really the most subtle, and like 
many other apparent commonplaces, are what, somehow, never 











cells of the plant itself produced, and so on for countless genera- 
tions. What is this potentiality, and how is this power to repro- 
duce thus propagated, so that an organism can, by single cells, 
multiply itself so rapidly, and within very narrow limits, so surely 
and so interminably? Mr. Darwin suggests an explanation by 
assuming that each cell or fragment of a plant or animal contains 
myriads of atoms or geminules, each of which geminule he supposes 
to have been thrown off from the separate cells of the mother- 
plant, the geminules having the power of multiplication and of 
circulating throughout the plant; their future development he 
supposes to depend on their affinity for other partially-developed 
cells in due order of succession, Geminules which do not become 


| developed may, according to his a be transmitted 


through many succeeding generations, thus enabling us to under- 
stand many remarkable cases of reversion or atavism. Thus, 


according to this hypothesis, not only have the normal organs of 


| some minds and not to others. 
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occur to commonplace minds: as, for instance, that all plants | 


with conspicuously coloured flowers, or powerful odours, or honeyed 
secretions, are fertilsed by insects; all with inconspicuous flowers, 
and especially such as have pendulous anthus, or incoherent pollen, 
are fertilised by l 
honey-feeding insects existed, the vegetation of our globe could not 
have been ornamented with bright-coloured flowers, but consisted 
of such plants as pines, oaks, grasses, nettles, &c. 

The only other botanical paper of Mr. Darwin’s to which I can 
especially allude, is that ‘On the Habits and Movements of 
Climbing Plants,”§ which is a most elaborate investigation into the 
structure, modification, and functions of the various organs by 





which plants climb, twine, and attract themselves to foreign | 


objects. In this he reviews every family in the vegetable kingdom, 
and every organ used by any plant for the above purpose. The 
result places the whole subject in a totally new light before us. 
The guesses, crude observations, and abortive experiments that had 
disfigured the writings of previous observers are swept away; 
organs, structures, and functions, of which botanists had no 
previous knowle are reveled to them; and the whole investiga- 
tion is made as clear as it is interesting and instructive. 

The value of these discoveries, which add whole chapters to the 
principles of botany, is not theoretical only: already the horti- 
culturalist and agriculturist have begun to ponder over them, and 
to recognise in the failure of certain crops the operation of laws 
that Mr. Darwin first laid down. What y's discoveries are 
to telegraphy, Mr. Darwin's will assuredly prove to rural economy, 
in its widest sense, and most extended ap] lication. 

Another instance of successful experiment, in Physiological 
Botany, is Mr. Herbert Spencer's observations on the circulation 
of the sap and formation of wood in plants.|| Asis well known, 
the tissues of our herbs, shrubs, and trees, from the tips of their 
roots to those of their petals and pistils, are premeated by tubular 
vessels, The functions of these have been hotly disputed, some 
physiologists affirming that they convey air, others fluids, others 
gases, and still others assigning to them far-fetched uses of a 
wholly different nature. By a series of admirably contrived and 
conducted experiments Mr. Spencer has not only shown that these 
vessels are charged at certain seasons of the year with fluid, but 
that they are intimately connected with the formation of wood. 
He further investigates the nature of the special tissues concerned 
in this operation and shows not merely how they act, but toa 
great extent how they do act. As this paper will, I believe, be 
especially alluded to by the president of the Biological Section, I 

han to quote it as an example 
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need dwell no further on it here tha 
of what may be done by an acute observer and experimentalist, 
versed in physics and chemistry, but above all, thoroughly in- 
structed in scientific methods, 

Mr. Darwin's recent two volumes, ‘‘On Animals and Plants under 
Domestication,” is a catacomb of data, observations, and ex- 
periments, such as assuredly no one but himself could produce. 
It is hard to say whether it is most remarkable for the number and 
value of the new facts it discloses, or for its array of small forgot- 
ten or overlooked observations, neglected by some naturalists, and 
discarded by others, which, under his mind and eye, prove to be of 
first-rate scientific importance. An eminent surgeon and physiolo- 
gist (Mr. James Paget) has remarked to me, apropos of these 
volumes, that they exemplify in a most remarkable manner that 
power of utilising the waste materials of other scientific men’s 
laboratories, which is a very characteristic feature of their author. 
As one of those pieces justicatifs of his previous work, “‘ The 
Origin of Species,” which have been waited for so long and impa- 
tiently, these volumes will probably have more than their due 
influence; for the serried ranks of facts in support of his theories 
which they present may well awe many a timid naturalist into 
bolting more obnoxious doctrines than that of natural selection. 

It is in this work that Mr. Darwin expounds his new hypothesis 
of Pangenesis, which certainly correlates, and may prove to con- 
tain the rationale of all the phenomena of reproduction and of 
inheritance. You are aware that every plant or animal com- 
mences its more or less independent life as a single cell, from 
which is developed an organism more or less closely similar to its 
parents. One of the most striking examples I can think of is 
afforded by a species of Begonia, the stalks, leaves, and other 
parts of which are superficially studded with loosely attached 
cells. Any one of those cells, if referred to favourable conditions. 
will produce a perfect plant, similar to its parent. You may say 
that these cells have inherited the potentiality to do so, but this is 
not all; for every plant thus produced in like manner developes on 
its stalks leaves and myriads of similar cells, endowed with the same 
property of becoming such in new plants; and so on apparently 
interminably. Therefore the original cell that left the grandparent 
not only carried with it this so-called potentiality, but multiplied 
it and distributed it with undiminished power through the othe 





* Journal of the Linnean Suciety of London, vol. vi., p. 77. 
+ Journal of the Linnean Society, vol. vii., p. 69. 

t Journal of the Linnean Society, vol. vili., p. 69. 

§ Journal of the Linnean Society, vol. ix., p. 1. 

Linnean Transactions, vol. xxv, p. 405. 


the wind: from whence he infers that, before | 
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the body, the representative elements of which they consist, 
diffused through all the other parts af the body, but the morbid 
states of these. as hereditary diseases, malformations, &c., all 
actually circulate in the body as morbid geminules. 

As with other hypotheses based on the assumed existence of 
structures and elements that escape our senses, by reason of their 
minuteness or subtlety, this of Pangenesis will approve itself to 
To some these inconceivably minute 
circulating geminules will be as apparent to the mind’s eye as the 
stars of which the milky way is composed ; others will prefer em- 
bodying the idea in such a term as potentiality, a term which con- 
veys no definite impression whatever, and they will like it none 
the less on this account. 

Whatever be the scientific value of these geminules, there is no 

uestion but that to Mr. Darwin’s enunciation of the doctrine of 

angenesis we owe it, that we have the clearest and most syste- 
matic resumé of the many wonderful phenomenon of reproduc- 
tion and inheritance that has yet appeared; and against the 
guarded entertainment of the hypothesis, on speculation if you 
will, as a means of correlating these phenomena, nothing can be 
urged in the present state of science. The President of the Lin- 
nean Society, a proverbially cautious naturalist, thus well expresses 
his own ideas of Pangenesis: “If,” he says, “‘we take into con- 
sideration how familiar mathematical signs and symbols make us 
with numbers and combinations, the actual realisation of which 
is beyond all human capacity, how inconceivably minute must be 
those emanations which most powerfully affect our sense of smell 
and our constitutions ; and if, discarding all preventions, we follow 
Mr. Darwin, step by step, in applying his suppositions to the facts 
set before us, we must, I think, admit that they may explain 
some, and are incompatible with others; and it appears to me that 
Pangenesis will be admitted by many asa provincial hypothesis, to 
be further tested, and to be discarded only when a more plausible 
one shall be brought forward. 

Ten years have elapsed since the publication of ‘‘The Origin of 
Species by Natural Selection,” and it is hence not too early now to 
ask what progress that theory has made in scientific estimation. 

The most widely-circulated of all the journals that give science 
a piominent place on their title-pages, the Athenwum, has very 
recently told it toevery country whcre the English language isread, 
that Mr. Darwin’s theory is « thing of the past ; thet natural 
selection is rapidly declinirg in scientific favour, and that, es 
regards the above two volumes on the variations of animals and 
pla» - under domestication, they ‘contain nothing more in sup- 
port o° origin by selection; than a more detailed reasseveration 
of his guesses founded on the so-called variations of pigeons.” 

Let us examine for ourselves into the truth of these inconside- 
rate statements. 

Since the “ Origin” appeared, ten years ago, it has passed 
through four English editions, two American, two German, two 
French, several Russian, a Dutch, and an Italian; whilst of the 
work, or variation, which first left the publisher’s house, not seven 
months azo, two English, a German, Russian, American, and 
Italian edition are already in circulation. So far from natural 
selection being a thing of the past, it is an accepted doctrine with 
almost every philosophical naturalist, including, it will always be 
understood, a considerable proportion who are not prepared to admit 
that it accounts for all Mr. Darwin assigns to it. 

Reviews on ‘* The Origin of Species” are still pouring in from 
the continent, and Agassis, in one of the add:esses which he issued 
to his collaborateurs on their late voyage to the Amazons, directs 








| their attention to this theory as a primary object of the expedition 








they were then undertaking. I need only add, that of the many 
eminent naturalists who have accepted it not one has been known 
to abandon it ; that it gains adherents steadily ; and that it is par 
excellence an avowed favourite with the rising schools of natural- 
ists ; perhaps, indeed, too much so, for the young are apt to accept 
such theories as articles of faith, and the creed of the student is 
all too likely to become the Shibboleth of the future professor. 

The scientific writers who have publicly rejected the theories 
of continuous evolution or of natural selection, or of both, take 
their stand upon physical grounds, or metaphysicial, or both. Of 
those who rely on the metaphysical, their arguments are usually 
strongly imbued with theological prejudice and even odium, and as 
such are beyond the pale of scientific criticism. Having myself been 
a student of moral philosophy in a northern university, I entered 
on my scientific career full of hopes that metaphysics would prove 
a useful mentor, if not quite a science. soon however found 
that it availed me nothing, and I long ago arrived at the con- 
clusion, so well put by Agassis, where he says, “ we trust that the 
time is not distant when it will be universally understood that the 
battle of the evidences will have to be fought on the field of 
physical science, and not on that of the metaphysical.”"; Many 
of the Metaphysicians’ objections have been controverted by that 
champion of natural selection, Mr. Darwin’s true knight, Alfred 
Wallace, in his papers on ‘Protection,”* and ‘‘Creation of 
Law,”{ &c., in which the doctrines of ‘‘continual interference,” 
and the “* Theories of Beauty, etc.,” kindred subjects, are discussed 
with admirable sagacity, knowledge, and skill. Butof Mr. Wal- 
lace and his many contributions to philosophical biology it is not 
easy to speak without enthusiasm, for, putting aside their great 
merits, he, throughout his writings, with a modesty as rare as I 
believe it to be unconscious, forgets his own unquestioned claims 
to the honour of having originated, independently of Mr. Darwin, 
the theories which he so ably defends. 

On the score of geology the objectors rely chiefly on the as- 
sumed perfection of the geological record ; and since almost all 
who believe in its imperfection, and many of the other school, 
accept the theories both of evolution and natural selection, wholly 
or in part, there is no doubt but Mr. Darwin claims the great 
majority of geologists. Of these, one is in himself a host, the 
veteran Sir Charles Lyell, who, after having devoted whole 
chapters of the first edition of his ‘‘ Principles” to establishin; 
the doctrine of special creations, abandons it on the 10th, an 
this, too, on the showing of a pupil ; for, in the dedication of his 
earliest work, *‘The Naturalist’s Voyage” to Sir C. Lyell, Mr. 
Darwin states, that the chief part of whatever merit himself or his 
works possess, has been derived from studying the ** Principles of 
Geology.” I know no brighter example of heroism, of its kind, 
than this of an author thus abandoning, late in life, a theory 
which he had for forty years regarded as the very foundation of a 
work that had given him the highest position attainable amongst 
scientific writers. Well may he be proud of a superstructure 
raised on the foundations of an insecure doctrine when he finds 
that he can underpin it, substitute a new foundation, and after 
all is finished survey his edifice, not any more secure, but more 
harmonious in its proportions than it was before, for assuredly 
the biological chapters of the tenth edition of the ‘“‘ Principles” 
are more in harmony with the doctrine of slow changes in the 
history of our planet than were their counterparts in the former 
editions. ( For continuation see page 148. ) 


Christian Exa- 
+ Journal of Science, October, 1867. 


* Agassis ‘on the “Contemplation of God in the Cosmos, 
miner, 4th Series, vol. xv., p. 2. 
t Westminster Review. 
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MESSRS. J. H. WILSON AND COS COOKING RANGE. 
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THE above engraving represents a cooking range, fitted with 
condensing apparatus, for use on shipboard, manufactured by 
Messrs. J. H. Wilson and Co., of Liverpool. 

The fire-place used for supplying fresh water is fitted with two 
hollow saddles of cast iron, protecting the sides of the ovens. These 
saddles are connected with a cast iron cylinder or jacket round the 
flue or chimney; when filled with salt water to the height required 
by the gauge glass, it can be used in the same manner as an 


ordinary steam boiler. The waste heat, which escapcs up the | 


chimney in ranges in general use, is in this range econ: mised, so 


SMPULELLLLLTITESEEL TE tar ee neewn err ee? | 










TOO ILCULELIUL TL th itt 
iN HINH HTN 


Ail iii li ii 


that a range constructed to cook for’twenty-five persons (consum- 
| ing 15 ewt. coals per month) will ihowise%peotece respectively 
| one and a-half ons of fresh water from salt water every hour 
the range is being worked. 

When required for cooking alone, the duplicate fire-place, which 
is formed with solid iron saddles fitted with fire tiles, should be 
used; when a large amount of cooking is required, either for the 
use of passengers or other special purpose, both fires can be used 
at the same time; the ranges will then be sufficient to cook for 
double the number of persons. 











‘ BOURDON’S STEAM OR COMPRESSED AIR ENGINE. 
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M. EvucENne Bourpoy, of Paris, the inventor of the barometer 
and pressure gauge called after him, has just applied his principle 
to the construction of a steam or air engine. This machine we 
illustrate above. Instead of deriving his power through the 
media of cylinder and piston, he substitutes for these a curved 
metallic tube A. 
concave portions of thin steel or brass, united at their edges by bolts 


and thin steel bands applied all round the tube. The ends of thistube | 


are connected with the extremities of the levers B, B', hinged at their 
other ends to the base plate. C,C', are the connecting rods, which 


give rotary motion to the shaft D by means of cranks diametri- | 


This tube is flat in section, and formed of two | 


of the tube with a core similar to the tube itself, leaving only 
| sufficient play for the approaching of their surfaces when the ends 
| of the tube are brought together. 








SoutH KeEnsincton MusevM.—Visitors during the week ending 
15th August, 1868:—On Monday, Tuesday, and Saturday, free, 
| from 10 a.m. to 10 p.m., 17,902; on Wednesday, Thursday, and 
Friday (admission ), from 10 a.m. to 6 p.m., 1923; National 
Portrait Exhibition (by payment), 6408; total, 26,233. Average of 
corresponding week in former years, 10,725. Total from the 


cally opposite to each other. The valve box E contains a valve of | : r 
iar construction ; it is formed of two tubes, one inside the | opening of the Museum, 7,652,940. 
other, each furnished with two rows of round holes, so arranged | TuHE Parsons Guy.—A 68-pounder cast iron gun, converted on 
that the outer tube communicates with the steam or air pipe, | the —_ proposed by Mr. Parsons, by the insertion of a tough 
while the inner tube leads to the elastic tube A. When the inner | steel tube reinforced at the breech end by another steel tube, 
tube is pressed down, communication is effected between the | secured into the gun by a breech screw, underwent a trial on Mon- 
lower row of holes and the steam pipe, enabling the steam to pass | day morning at the proof butt, Royal Arsenal, Woolwich, by firing 
into the elastic tube. When the sliding tube is raised the supply | two rounds with charges of 37} lb. of powder and a shot weighing 
is cut off, and the contents of the elastic tube escape by the upper , 150 lb., with satisfactory results. The gun, which originally 
row of holes into the air or condenser. In the extension and con- | weighed 96 cwt. 1 qr., fired about 400 rounds in its smoothbore 
traction of a spring tube, the interior empty space of the tube has | state, and was condemned as unserviceable from fissures in the 
‘the inconvenience of greatly inoreasing the expenditure of steam, | vent. Its present weight on Parsons’ system is 103 cwt. It is 
without producing as much useful effect as an ordinary cylinder | further to be tested by firing 1000 rounds, with charges of 30 lb. 
and piston engine. To remedy this M, Bourdon fills the interior | of powder and a shot 150 lb. 








TEMPLAR’S PATENT SASH FASTENER, 


Ir is a general subject of complaint that the ordinary fastenings 
of our windows are easily opened from the outside by means of 
knife, and that if it is desired to have the window partially open— 
for the sake of ventilation, for instance—it cannot be secured; 


FRONT VIEW BACK YIEW 





and so we have to run the risk attendant upon an open window, or 
forego the benefits of ventilation and pure air. The little con. 
trivance illustrated by the accompanying woodcut is intended to 
obviate all these inconveniences, and we believe does so in a most 
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efficient manner. Its action will, we think, be readily understood 
by a reference to the engraving. It is self-fastening ; a servant 
closing the window fastens it at the same time without any extra 
effort or thought. The window can be partially opened and 
still secured by means of the toothed catch, and the overlapping 
of the bases of the two parts effectually prevents the introduction 
of a knife. Moreover, the dropping of the top sash does not 
interfere with the action of this fastener, as it does with that of 
the ordinary ones, and it is claimed for it that it effectually pre- 
vents rattling by the wind. 
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THE MONCRIEFF GuN-CARRIAGE.—The experiments conducted 
on Wednesday at Shoeburyness, in presence of the Ordnance Select 
Committee, the commandant and officers of the garrison, and a 
number of military men from Woolwich, Chatham, and Sheerness, 
for the purpose of testing the Moncrieff gun-carriage may be con- 
sidered very satisfactory. The firing commenced later in the day 
than was expected owing to other experiments. The gun mounted 
on the carriage was the ordinary 7in., land service, Woolwich gun. 
Two shots were fired with service charges of 14 lb. powder and 
115 Ib. shot; and afterwards the firing was continued with full 
battery charges, viz., 22 lb. powder and 115 1b. shot. After a few 
rounds one of the break wheels of the carriage broke, but the firing was 
continued with still greater success, the carriage being worked with 
the ordinary tackling by men who previously knew nothing of the 
working of the apparatus. Captain Moncrieff's design, it will be 
remembered, in constructing this carriage is to raise the gun so 
that it may be fired over a parapet, and to utilise the recoil for 
bringing back the piece to the position in which it is to be loaded, 
all the while keeping the gun under cover, except at the moment 
of firing, and the men who work the gun always protected from an 
enemy. In this he appears to have been very successful.— 7imes. 


ScreNcE aND ART DEPARTMENT.—The Lords of the Committee 
of Council on Education having, by a minute dated 3rd January, 
1868, offered prizes, viz., one sum of £50, three sums of £40, five 
sums of £30, ten sums of £20, twenty sums of £10—to the head 
masters of the schools of art in the United Kingdom in which the 
general amount of work, considered with reference to the number 
of students under instruction, should be found, after the exaiina- 
tions, to be most satisfactory, and having had the results of the 
recent examinations laid before them have awarded the above 
prizes as follows :--One sum of £50, Charles D. Hodder, Edin- 
burgh; three sums of £40—J. S. Rawle, Nottingham, J. P. Bacon, 
Stoke-on-Trent, Edwin Lyne, Dublin; five sums of £30—D. W. 
Raimbach, Birmingham, Edw. R. Taylor, Lincoln, W. G. Muckley, 
Manchester, C. M. Clarke, West London, Louisa Gann, Blooms- 
bury; ten sums of £20—W. L. Casey, St. Martin’s, Susan A. Ash- 
worth, Edinburgh, Joseph Kennedy, Kidderminster, John Sparkes, 
Lambeth, Robert Greenlees, Glasgow, John Anderson, Coventry, 
Herbert Gilbert, Lancaster, Walter Smith, Leeds, George Ryless, 
Warminster, S. F. Mills, Spitalfields; twenty sums of £10—James 
Ford, Macclesfield, J. S. Goepel, Frome, John N. Smith, Bristol, 
F. M. Black, Kilmarnock, W. H. Sounes, Sheffield, Samuel Elton, 
Darlington, James Carter, Hanley, F. F. Hosford, Llanelly, 
William Stewart, Paisley, Alexr. Macdonald, Oxford, W. H. 
Stopford, Halifax, W. C. Way, Newcastle-on-Tyne, John Parker, 
St. Thomas Charterhouse, W. J. Baker, Southampton, J. B 
Birkmyer, Exeter, Robert Cochrane, Norwich, Edwin Chandler, 
Hull, W. T. Griffiths, Ipswich, John Finnie, Liverpool (south 
district), R. C. Puckett, Bath. 

Ratiway CoMPANIEs LIABILITy. — We are not among those 
who would say that railway companies should be freed from all 
liability as regards damages; but, whilst we make such a con- 
fession, we cannot shut our eyes to the fact, which is every day 
becoming more apparent, that of all commercial undertakings 
railway companies are the most open to the mercies of their 
customers. A glance at the cause list of the cases to be heard at 
any of the assizes will fully convince any impartial observer that 
this is the case. Perhaps no better illustration could be 
given than a brief notice of the numerous cases which have 
been heard at the West Riding Yorkshire Assizes, held at 
Leeds during the past week or ten days, no less than eleven actions, 
of which number four were against the Lancashire and Yorkshire, 
two against the Manchester, Sheffield, and Lincolnshire, two 
against the Great Northern, two against the Midland, and one 
against the London and North-Western Railways, eight of the 
actions being tried by special juries. Of the actions so tried three 
of them resulted in a verdict for the defendants, on the ground 
that the plaintiffs had not exercised sufficient caution. The total 
amount of damages awarded were £2734, of which _ the 
Lancashire and Yorkshire is accredited with the lion’s 
share, viz., £2254, the rest being divided amongst the four 
other companies. The largest amount was £1500, which 
was given to a young lady named Clay, of Manchester, who was 
injured in a collision in the Bowling Tunnel, near to Bradford, on 
the 7th of March, 1868, The Manchester, Sheffield, and Lincoln- 
shire Company were mulcted in £300 for injuries done to a man 
and his wife at the Ardsley Station, near Barnsley, whilst they 
were alighting from a carriage. Two of the cases were for detain- 
ing cattle, and the rest for ped injuries. The hearing of the 
cases occupied a good deal of the time of the courts, 
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Tne elevation and plan of this hotel, now in course of erection 
by the London and North-Western Railway Company, are from the 
designs of Mr. Waterhouse, 8, New Cavendish-street. The con- 
tractors for the works, Messrs. Haigh and Co., of Liverpool, are 
in full operation with the building, which is expected to be finished 
by January next. The design has been greatly modified from the 
original plan, so as to admit of the hotel being set back for the 
widening of Lime-street. A glass roof will be thrown over the 
footpath before the entrance, as at the Langham Hotel in Port- 
land-place, which will no doubt be of elaborate ironwork, and 
add greatly to the comfort of the public. St. George’s 
Hall being so close to this building, the Architect has 
thought it best to allow the horizontal line to predominate in the 
elevation, which isin the Rennaissance style, in order that no vio- 
lent contrast should be presented between the two structures. 
While he has specified that everything is to be substantial and 
effective, he has avoided excessive ornamentation, a fault to be 
found, we regret to say, with the railway buildings in London. The 
building will be entirely of Caen stone for the ashler work, and 
Stourton stone for all dressings. Part of the building, as corridors, 
&c., will be fireproof, the floors being supported on wrought iron 
girders, filled in with concrete, and known as the ** Dennett arch,” 
which we have previously illustrated in this journal. The iron 
columns supporting the internal walls will be enclosed in a casing 
of ornamental terra-cotta. This feature will give te the coffee 
and other rooms on the ground floor a valuable decorative appear- 
ance, and ensure a perfect protection to the columns in case of 
fire. 

The hotel consists of seven storeys,the principal one of which we 
illustrate above, and, therefore, repetition would be useless, 
as the difference only consists in these floors and their arrange- 
ment. We will now describe the drawings. Entering the 
building from Lime-street, we find the vestibule, and, on descend- 
ing a few steps, doors on each side the apartments for the 
hall porters, so that day or night these men are at hand. A flight 
of nine stone steps 15ft. wide leads into the grand hall, 33ft. by 
30ft. Gin., and the principal staircase is placed opposite the main 
entrance, whilst underneath the stairs is the door leading to and 
from the platform of the station proper. Off the hall are rooms 
set apart as luggage stores and inquiry office. The luggage 
will be conveyed by lifts, which will pass through all the 
floors of the building, from the basement, where there is a 
store-room for parcels, to the attic. The bar, opening into 
the hall, is a long strip, 17ft. by 9ft., commanding both 
the entrances, and the parlour behind, i7ft. by l4ft., has a 
private staircase leading to the cellars, and to more effectually 
give the manager of the hotel the control of the liquors a wine 
lift passes to the bar direct from the wine bins. The lighting of 
the hall is effected by the staircase windows. From the hall 
a corridor 10ft. wide extends both right and left; this corridor 
is lighted by open arcades below the skylights over the Mezzanine 
passage. Turning to the left we reach the ascending room, from 
which visitors will be transported in an instant to the upper floors by 
means of the hydraulic lift before mentioned. The dining-room is 
in good proportion; it is 39ft. by 29ft., and is provided with a 
serving-room at the back, to which latter the lifts also raise the 
dishes, &c. The smoking-room is 29ft. by 25ft., with a recess 
12ft. by 12ft., and the billiard room, 25ft. by 18ft., is lighted from 
both top and sides. In this arrangement we beg to differ with 
Mr. Waterhouse: the best rooms we have seen designed for bil- 
liards, not only on the Continent of Europe, but in America, 
also, have been lighted only from the top, no side lights whatever 
being introduced. The room is only intended to hold one billiard 
table, as hotel proprietors of the Director class do not for one 
moment give their customers a thought as to either comfort 
or economy. How mistaken such policy is we can now see in 
bankrupt lines and empty hotels. From the billiard-room the 
lavatories and water-closets can be approached by a lobby, which 
also leads to the ground floor. Returning to the hall and taking 
the corridor to the right, we come, on the one side, to the reading- 
room, 29ft. by 25ft., and the coffee-room, which is a magnificent 
saloon, 63ft. Gin. by 29ft. Behind the coffee-room is a serving- 
room, in which are a hot-plate, and a lift from the kitchen, and off 
this is a small still room and achina closet. On the other side of 
the passage are three rooms, each 17ft. by 12ft. Gin., to be used for 
private parties. The dining-room and smoking-room on the one 
side of the hall, and the coffee-room and reading-room on the 
other , will look out upon Lime-street. 

A convenient service staircase is placed in each wing at the back 
of those leading to the Mezzanine storey, which is over a portion of 
the ground floor. On this Mezzanine storey are twenty bed 
and dressing-rooms ; and thus a considerable amount of this ac- 
commodation is provided near the ground floor level. The first 
floor of this building is necessarily contracted in width, but the 
effect of this is balanced in an architectural point of view by the 
staircase from this floor upwards, which is thrown over the hall, 
and lighted from a dome in the roof. The corridors on each of the 
upper floors are 7ft. wide, and in each case are lighted by a large 
window at either end. 

Opposite the staircase on the first floor is a ladies’ coffee-room, 
39ft by 19ft., and having a balcony placed over the principal 
entrance of the hotel, so that the curiosity generally imputed to 
the fair sex can be gratified at a moment’s notice, free of charge, 
we hear, on the part of the directors. On the one side of this 
coffee-room is a library, 21ft. Gin. by 12ft., and on the other side a 
still-room, 16ft. by 12ft. 

The two service staircases before mentioned run up from the 
basement to the top storey, so that the servants approach their 
work by a different route to that used by the guests, On each of 


CORRND OR 





NORTH-WESTERN RAILWAY HOTEL AT LIME 


MR. ALFRED WATERHOUSE, ARCHITECT. 


tj 
oOo 
" 


° ° 
LADIES GOFKZE ROON 





the upper floors two closets for the housemaids, five or six water- 
closets, and a bath-room are arranged in groups: at each end of the 
floor lifts for luggage, coal, &c., pass, and thus the servant 
has but to speak through one of the many tubes, and attend at 
either the wine or kitchen or luggage lift, and in a short time the 
service is complete. We owe all this, not to our friend Mr. 
Waterhouse, but to our American cousins—in fact, to the Archi- 
tect of the Astor House at New York, who first introduced the 
excellent plan. The rest of each floor is subdivided into sitting- 
rooms, dressing-rooms, and bedrooms, averaging about 16ft. by 
12ft. 6in., and the apartments are arranged in suites as far as 
possible. Below the ground floor a Mezzanine storey has 

en placed over a portion of the basement on the plat- 
form side of the building, in which storey seven bed- 
rooms and one sitting-room are provided for the accommodation 
of visitors’ servants. There are also on this Mezzanine, butler’s 
pantry, with plate-cleaning closet adjoining, and four water- 
closets. A lift passes from the basement through the pantry, and 
thence upwards. The basement contains a kitchen 52ft. by 28ft. 
Gin., a scullery 28ft. Gin. by 20ft., and off this last are kitchen- 
maids’ rooms on one side, and on the other cook’s office and his 
store-rooms. Behind the kitchen is a room in which the dinners, 
&c., are to be set prior to their exit for their various destinations 
per express lift; and adjoining are scullery and store-room. be- 
yond these are six larders for different meats, the “‘ Dispense” wine- 
cellar, a lumber cellar, housekeeper’s room, a linen closet and 
store; and last, we find a heating apparatus in a vault close by so 
as to keep all aired. The remaining portion of the base- 
ment is occupied by the servants’ hall, 29ft. by 26ft. Two bed- 
rooms for men-servants, and rooms for boot and knife-cleaning 
purposes, and excellent cellarage for wine, beer, coals, and 
ashes, &c. A railway laid down the centre of the prin- 
cipal corridor of the basement, provided with turntables, &c., 
will facilitate the transit of stores, coals, or dishes from 
end toend. The tradesmen’s entrance is down a few steps from 
Gloucester-street, and the steward’s office is close to the door. 
The ventilation of the hotel has been most carefully arranged, but 
that of the kitchen will be grand, and we hope effectually 
prevent that great objection in many hotels, clubs, &c., of the 
walls of the rooms above being heated to excess by the flues from 
the kitchen chimney, which are of necessity kept hot all through 
the year. The refreshment rooms are placed at the Lord Nelson 
end of the hotel; that nearest to the booking-offices, as being the 


position most convenient for departing passengers, who are 
generally the principal frequenters of such places. Three 
large rooms have been provided for this department— 


one for third-class passengers, opening immediately on the 
departure platform, one as a Coffee-room, and one as a Restaurant, 
the two latter being approached both from the railway and the 
street. The architect gives considerable prominence to this 
department, as from the want of such accommodation at St. 
George’s Hall, which is close by, a place of this kind must be not 
only a boon to the travelling, but to the local public. The restau- 
rant, provided with its own kitchen and offices, will be let toa 
contractor, we presume. 

The sum total, therefore, of the accommodation in this fine 
building is as follows:—20 private sitting-rooms, 200 bed-rooms, 
24 dressing-rooms, 8 bath-rooms, 37 water-closets, 14 hotel servants’ 
bed-rooms, together with the other apartments we have so fully 
described above. 

The internal woodwork will be stained and varnished to imitate 
different kinds of wood. 

The works of the station proper are being reconstructed from 
designs by Mr. Baker, MLOE. the company’s engineer-in-chief. 
In our next impression we shall give sections of the hotel. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





DEODORISING TOWN SEWAGE BY LENK’S PROCESS. 


Srr,— In furtherance of the useful purposes of deodorising and 
—— of town sewage, permit me to occupy some space in THE 

NGINEER with the following information. 

Having been instructed by the corporation of the city of Lincoln 
to experiment with Lenk’s process between the gates and locks on the 
river Witham, which —- through the city foralength of about 1000 
yards, with varying depths and widths, containing about 4,600,000 
gallons in the above space. At the commencement of my opera- 
tions the river had been most foul and stagnant for the past six 
weeks, partly in consequence of the water from the river Trent 
being too low todiluteit in the usual way, and partly by the erection 
of new sluice gates, so that the water service was partly covered 
with a floating mass of disgusting filth, which oon to either end 
of the city at each change of the wind, emitting a most nauseating 
stench, and often leaving the surface of the pent up river free to 
emit from its foul and *‘inky” water such poisonous influences 
among the inhabitants as to alarmingly increase the death rate. 
This evil must exist so long as the city is without a proper 
system of drainage ; at present it has five sewers discharging into 
the river, one from the slaughter houses, three from the principal 
streets and houses therein, and the other from the Lunatic and 
County Hospitals, and from the last mentioned the most revolting 
but unmentionable discharges have been observed, the discharge 
from the above sewers and from not less than 200 water-closets 
emptying themselvesinto theriver. Operations were commenced at 
threeo’clock on Friday morning and continued through Saturday. On 
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Monday they were again recommenced, and finished on Wednesday. 
During all these days, Sunday included, when no operations were 
carried on, there was a continuous outflow from the sewers, and 
which had to be acted upon and purified, in addition to the mass 
a'ready in the river, thereby increasing the estimated cost of ma- 
teri:'< '» proportion to the extra quantity acted upon. On the 
completion of the work four tons of chemicals had been used 
during the five days ; the river was rendered so clear that many 
workmen drank the water, which was colourless and free from 
smell, whilst the inhabitants overwhelmed us with thankful ex- 
pressions and presented us with two testimonials, numerously 
signed, testifying to the efficiency of the process and its practical 
applicability. The corporation was pleased to express its approval 
by a vote of thanks to Mr. Leunig, of Upper Thames-street, the 
patentee, and to myself for my services as engineer on the occasion. 
I am therefore enabled to testify that a quick, ready, and chea 
means for rendering sewage innocuous, without cumbrous an 
useless addition of materials, has been practised, tried, and is 
available, and there is every reason to believe the residuum fur- 
nishes a valuable manure. Cuas. M. Bankes, M. 8, F 
12, Kennington Park-road, 8.E. 





COMPOSITE SHIPBUILDING. 
Str, —The proposal of Mr. Jackson affecting the planking and 
framing of composite ships with a view to secure through bolting, 
which you illustrated and described in last week’s ENGINEER, has 
already been practised. Mr. Storey Moore, shipbuilder of this port, 
built one or more vessels on this plan some six or seven Janes 
and would, I have no doubt, corroborate this statement if referre 
to. The plan was not repeated often for obvious reasons, 
Sunderland, August 15, 1868. 


RAILROAD FROM ENGLAND TO INDIA, 

Srr,—The time has arrived, I hope, for something more than 
plans and proposals for railway communication between England 
and France, and from Europe to India, and I notice with some 
interest the letters of W. Austin, O.E., and others, on this im- 
portant question; but before anything in the shape of work is 
commenced—if expense be any consideration—every plan that has 
been proposed should be thoroughly examined, in order that the 
best, or the most practical ideas in each, may be selected. : 

I have had a plan under consideration for some years, and which 
is now in the hands of the French Government, for a railway 
between this country and France. As the nature of this plan is 
not generally known, and as some of your readers may detect 
faults which I am unable to see, I will, with your permission, 
briefly state the nature on which it is based, first premising that 
the scheme may also be adopted in forming sub-lines under 
the Thames, Mersey, Severn, Humber, and other large rivers, 
likewise for railways between England and Ireland, Scotland and 
Ireland, Europe and India, and even from the British Isles to 
America. 

The practicability of these lines is based on their comparativel 
small cost and safety, arising from the adoption of very amall 
bore, great depth, narrow gauge, remarkably small npiee and 
carriages, and the employment of compressed or rarefied air as & 
motive power. This may be done in either of two ways, on the 
same principle adopted in the pneumatic dispatch tubes, by com- 
pressing or exhausting the air: this plan would of course require 
no engines, or—and this plan I particularly reecommend—by the 
laying of a line of pipes along the whole length of the rails and 
employing engines adapted to receive at short intervals.from such 
line of pipes a supply of either compressed or rarefied air. 


J. Hackrya, 
Rochdale-road, Manchester, August 11th, 1868, 


Srr,—As in your number of the 7th inst. my name has been 
mentioned so frequently in connection with the above subject, I 
am sure you will allow me to say a few words; because, although I 
have publicly discussed upon and defended my proposed plan con- 
tinually in French, German, and Italian, I have not latterly 
written as much about it in English, so that during my absence 
others have tried to claim it as their own original idea. — 

I must y repeating that the idea of an uninterrupted 
railroad from London to Calcutta is entirely mine, no one else having 
ever proposed such a project until long after my plans were published. 
Many persons have a great facility for seizing ether people’s ideas, 
sometimes without ns themselves. I have unfortunately 
met with many such, and have suffered greatly by their depreda- 
tions. Here is a case in point. I find the following in a well- 
known paper :— 

“An English engineer has presented yet another plan to the 
Emperor for facilitating the passage across the Chann The 
‘new idea’ is to have an immense raft constructed on three 
steamers of 1000-horse power each; this raft will have rails placed 
upon it corresponding with those on the line between Paris and 
Calais, A train arrives at the latter port; it goes, locomotive and 
cars, straight on to the raft; the moorings of the three steamers are 
loosed, and, lo! the whole huge floating machine speeds across to 
Dover, where the burden is transferred to the line of railway to 
London.” 

Now in a letter to the Earl of Clarendon, which I published in 
1865, I proposed what I called ‘‘a plan of making land and 
Ireland connecting links in the chain of intercommunication 
between the old and new worlds,” in which I proposed sea ferries, 
and said, when once arrangements are made for transferring the 
goods wagons and luggage vans on board packets waiting with 
steam up to receive them (for passengers can as readily by my new 
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landing-stages get on board or on shore as go from one train to 
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another), and when those same carriages and trucks are placed on | 


shore ready to run again overland as far as they can go until they 
reach another harbour, where they may be put on board other 
ships prepared for their reception, the only argument against 
taking advantage of every mile of land in a given direction 
vanishes, and can no longer be urged against the propriety of 
abandoning a roundabout course by sea in order to make as much 


' 


way upon land as is practicable, after, of course, duly weighing all | 


the circumstances and peculiarities of the case under considera- 

tion.” Having premised thus much I proceeded :—‘*The main 

lines of the European continent are getting on towards completion, 
5. J 


and all are, as it were, or will shortly be, in communication with | 


Calais and Ambleteuse (the Portius Ittius of Julius Cesar), or 


Boulogne-sur-Mer on the north-west projection of France, opposite | 


the English coast. Some twenty miles of sea passage convey the 
passenger with his luggage, besides goods of every description, to 
the south-east shore of England, at Dover, Folkestone, &c.” 

I then went on proposing to establish such sea ferries again 
between England and Ireland, between Ireland and America, and 
also between America and our Eastern possessions, &c. I enclose 
the pamphlet. 

Here, then, is another engineer, either knowingly or unknow- 
ingly, appropriating another of my plans. The plan just submitted 
to the Emperor of the French is not the less obtained directly from 
me, or indirectly, as the case may be, because, like many infringe- 
ments of patents, some small alteration is made in the details— 
such as establishing the ferry in the shape of a raft upon three 
steamers instead of using the deck of one, &c. But if those who 
unwittingly adopt other persons’ plans only knew modern languages 
they could not, even inadvertently, deprive original thinkers of 
their principal property, viz., the credit and emolument to be 
derived from their carefully and expensively worked-out inven- 
tions, for about three years ago I was staying at the Grand Hotel 
in Paris, and taking up accidentally a periodical entirely in Spanish, 
published at Madrid, I saw an article in it headed, ** Proposed 
Stupendous Undertaking.” My curiosity being excited, but never 
thinking that my name was known in Spain, I was surprised to 
find an elaborate description of a railway, entire/y on land, from 
London to ¢ proposed by the engineer Villiers Sankey, 
which the editor related he had read in the money article of a 
London newspaper, and which he had previously heard of from 
other sources. He went on to say that all would be easy in the 
project, which he rightly attributed to me, even to the railway 
under the Channel, except the bridge over the Bosphorus to con- 
nect Europe with Asia. 

in every part of the world my plan has been published by me at 
great expense and labour, and it is well known as mine to all the 
educated classes who have turned their attention to such matter 
throughout Europe. 

Of course persons not conve t with scientific literature can 
only hear of such things by accident, and then, revolving them in 
their minds, they naturally fancy they have themselves hit upon 
something new; but it would be more graceful for them, like Mr. 
Remington, to renounce all claim to my prior rights, and state at 
once that they only want to have a hand in the carrying out of 
this or that portion of the work. to the details, they need not 
trouble themselves to amend them, for, as every engineer who 
has had much work knows, they will all have to be altered when 
the work is really about to be undertaken. 

With regard to the plan for cutting through the Isthmus to con- 
nect the Gulfs of Corinth and £gina, I carefully examined the 
project when I happened to be in that neighbourhood, and I found 
it would be too costly an undertaking for a temporary route, 
which the line from Brindisi to Iskanderoon always must be, 
unless your correspondent can discover a means of travelling by 





























































steamship at the rate of from fifty to s n hour 
instead of from twelve to seventeen, as no ore it is 


useless to gu to any expense to inaugurate permanent channels for 
communication by water now-a-days. 

With respect to my real overland route to Calcutta, let me say, 
in conclusion, that I propose now to leave out of the question all 
existing lines between London and the seaports on the south-east 
coast of England, and suggest making a direct line from London to 
Calais, where the continental lines all converge. Such a line 
would yield a splendid return. 

The producis of the East are suited to land carriage. They are 
too valuable to be left long on the road, and can well afford, by 
saving of interest, to pay for their transport by rail. They consist 
of teas, coffees, spices, perfumes, precious stones, silver, gold, 
&c. &c. Such products, together with passengers to and from the 
East, would make my land line pay better than any other enter- 
prise in the world. 

I have, as I before stated, a peculiar plan by which, if really 
upright and independent men will rally round me, and con- 
scientious capitalists will come forward who wish to make a first- 
rate investment yielding them a fair return honestly earned, but 
do not foolishly look for 30 per cent. interest on their outlay, I 
will undertake to obtain from the public, with the greatest ease, 
all the funds necessary to complete the entire enterprise, and 
unite India and England by an uninterrupted railroad over which 
we may go from London to Calcutta in about a week, and, as far 
as the shareholders and debenture-holders and all concerned, 
as well as the public, it will be found a model undertaking—that I 
can answer for. Wut. H. VILLIERS SANKEY, 

Civil Engineer, and Cor. Mem. of the Royal 
Dublin Society. 
5, Westminster-chambers, Victoria-street, S.W., 
August 14th, 1868, ae 





ELECTRICITY AND HEAT—ARE THEY CONVERTIBLE ? 

Str,—A well-know electrician has, since my last letter, brought 
forward in private the following two cases, as clearly exemplifying, 
according to his view, on the one hand the conversion of electricity 
into heat, and on the other the conversion of heat into electritity. 

1, A certain resistance of thin platinum wire is inserted in the 
circuit of a voltaic battery. The current, indicated by a galvano- 
meter, also inserted in the circuit, is immediately diminished and 
the wire becomes heated. As the temperature of the wire rises 
the galvanometric indication may be seen further to diminish. 

2. One face of a thermo-electric battery is exposed to the radia- 
tion of a heated body. If the circuit of the thermo-battery be 
open, electricity, in a static condition, will become evidenced at 
either pole. If the circuit be closed, it will become traversed by a 
voltaic current. 

It is difficult to understand how the former case can possibly, 
after duc investigation, be taken as an example of the conversion 
of electricity into heat. Every electrician knows that, other con- 
ditions remaining the same, the insertion of an additional 
resistance within a circuit necessarily diminishes the current, and 
that therefore the electricity which might be supposed to be here 
lity, set free. The insertion of the pla- 








converted is never, in reality 
tinum resistance (p) diminishes the total quantity of heat evolved 
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in the circuit, proportionately to the ratio . 
R 

R + (p 0°8944,) 
increased by ¢ degrees Centigrade), that is to say, in the same ratio 
as the current is diminished. But the argument, I apprehend, is 
intended to be that the heat increases as the current diminishes, or 
that it is no longer proportionate to the electrolytic consumption 
of zinc in the battery. Any such argument must necessarily fall 
to the ground, fer, by the insertion of the additional resistance, 
the current, the heat, and the quantity of zinc consumed in the 
attery, are all three diminished in the same ratio. I need not 
point out that this diminution would occur if an equal resistance 
of thick copper wire were substituted for that of platinum. But 
it may be worth while to state that if heat be rapidly abstracted 
from the platinum, say by surrounding it with ice, during the 
passage of the current, the total quantities of heat evolved, of 
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when the temperature of the platinum has 








electricity passing from one to the other pole, and of zinc con- 
sumed, will all three be increased in equal ratio. 

The second case, supposing it to be isolated, would be more 
likely to mislead; and, without going beyond the limits of the 
experiment, the inference that heat is converted into electricity is 
perhaps less easy to disprove than was the converse proposition in 
the former case. But the observation that the quantity of heat 


which disappears is in every case proportionate to the square root | 


of the tigure expressing the quantity of electricity which appears 
should alone be sutfiicient to guard against any fallacious deduc- 
tion; since, in all cases of conversion, the quantities must neces- 
sarily be simply proportionate, or equivalents. It is, in fact, a 
movement of electricity—not electricity itself—and a conversion 
which has hitherto been lost sight of that are really produced. 
Taking the insulated thermo-battery as a whole, it contains no 
more electricity in its polarised condition than in its normal state: 
it is in this respect perfectly analogous to a polarised conductor 
or to an insulated voltaic pile. Electricity is caused to move 
from one portion of a conductor to another; and the algebraic 
sum of the opposite tensions produced is zero. A current may sub- 
sequently result from the return passage of electricity from one to 
the other pole, through the same or through another path, and in 
this passage a quantity of heat is liberated which is proportionate 
to the square of the quantity of electricity set in motion (in agiven 
time and through a given resistance), and is equal to the quantity of 
heat which originally disappeared. A mediate conversion of the 
latter certainly occurs, but not a conversion into electricity. The 
precise nature of this conversion I shall, with your permission, ex- 
plain on an early occasion, with every necessary detail and verifica- 
tion, in another portion of your columns; but to some of your 
readers it may be indicated already. 


e 





DesuonpD G. FirzGERALD. 





EARING, 





CORLISS VALVE G 
,—It is a great stretch of courtesy to call an engine fitted 
with Mr. Corliss’ valve mechanism a ** Corliss engine,” but when 
I read of a Corliss engine fitted with Inglis and Spencer's patent 
valve gear, I am induced to inquire what in the name of creation 
it can mean, 

**Old Weekly Subscriber” is quite correct in stating that any- 
one can make the so-called Corliss engine; and I think he is 
equally correct in the reasons he gives for the adoption of the 
engine by some of our manufacturing firms. Those who are not 
mechanics are very apt to be taken with the action of the valve 
gear, which is certainly pretty, though it is as certainly a ** rattle- 
trap.” 

The consumption of coal given in Mr. Inglis’ letter, although 
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very fair, is not exceptionally good. Almost any well-made 
engine 1 give results equal to those ted; and Mr. Inglis 
surely d not mean to contend that for an engine to give out a 





horse-power for 2°51b. of coal, it must be a Corliss engine fitted 
with Inglis and Spencer's patent valve 
By the bye, on Friday nd May, ti 
given at 9°51b. per horsepower. Is this a m 
is it accounted for? 
Aug. 18th, 1863, 
[Yes, itis a misprint. 
May, should have been 
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print? If not, how 
W. H. M. 
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n of coal for Friday, 22nd 
lb, not 9°5 ib., as printed. , 
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THE SOCIETY OF ENGINE 

S1r,—I beg to enclose you copy of letter I have received from the 
chairman of the committee of the G 
(des Vereins Deutscher Ingenieure), and shall be glad if you will 
kindly insert the same in your next number. I have placed the in- 
vitations at the dispo 
neers, No. 6, Westmi who will be glad to receive, 
on or before the 25th inst., the names of any members desirous of 
attending the meeting. A committee will probably be formed to 
make the necessary W. H. Le Feuvrs, 

Bedford-gardens, Kensington, 18th August, 1808, 

[Copy.] 
Dasseldorf, 5th August, 1868. 

Srr,—I have the pleasure to announce to you that the annual 
meeting of the Seciety of German Engineers will be held on the 
3ist of August, lst, and 2nd of September, at susseldorf. The 
feeling of good fellowship which your society evinced by naming 
our director, Hofrath Grashof, an honorary member, emboldens me 
to cherish the hope that some of you gentlemen might be our 
guests on those days. 








’ , 
nster-chambers, 








arrangements. 





For that purpose I have sent by to-day’s 
post a number of invitations which you will have the kindness to 
distribute among the members of your Society. We shall be but 
too happy if the opportunity will be thus afforded to us to prove 
that we sincerely wish for a tie which might draw the two societies 
closer together. C. Dizerze, 

Chairman to the Committee 

for the Festival Arrangements. 
To W. H. Le Feuvre, Esq., late President of the 
Society of Engineers. 


THE MERITS AND DEMERITS UF HEAVY FIRST COST, 

Srr,—In your issue of 13th March, 1868, 1 find a paper ‘‘ On the 
Manufacture and Wear of Rails,” read before the Institution of 
Civil Engineers by Mr. C. P. Sandberg, Assoc. Inst. C.E., which 
has interested me very much. I sce the author goes into the com- 
parative merits of iron and steel rails, Will you permit me to 
hand you acopy of amemorandum prepared by me in the early part 
of the present year, for the purpose of determining the desirability 
of building timber instead of stone or brick and iron viaducts, or 
vice versa, and other similar questions, 

It must be borne in mind that the cost of every description of 
work, the current rate of interest for money, and the durability of 
different materials used in construction, are not by any means the 
same in Austria as in the old country; and the value of old iron 
rails is in very many cases little or nothing at the present time; 
they would not fetch more than £1 per ton in this place. 

RoBert Watson, Resident Engineer, 

Railway Department, Sandhurst, Victoria, 14th June, 1868, 

[Copy]. 

Memo.— Sandhurst, Victoria, 16th February, 1868. 

To find what additional outlay is justifiable in building a struc- 
ture that will last a large instead of a small number of years :-— 


Let N = large number of years. 
9» 2 =small do. do. 
» ” = current rate of compound interest per annum, 
», R = additional outlay justified.* 
Formula R = 100+ 100 n+- ~. 2n + __100 3n, &e., 
(+7) ” © (+7) (i+7) 


to — terms. 


n 
Ex. 1.—What additional ontlay would be justified to make a 
structure last 100 years instead of ten years, current rate of com- 
pound interest being 6 per cent. per annuin ? 
100 100 . 100 . 100 
= = 1 — 2 —— J vc, 
Then R 100 + 06) 0+ (1-06) 0 + 106) 30, &e., to 0’ 
or ten terms = £225°98; that is, I should be justified in spending 
£225'98 instead of L100, 


Ex, 2,-To last forty years instead of ten years, Interest as 
before? Then 
100 100 40 > 
/R=100+ ——10 9 cc. = £204°42, 
a (1°06) + (1°06) 0, &e., to Thad 4 terms = £ 


That is, I should be justified in spending £204°42 instead of £100. 





* The second terms of the series is the sum that would amount to £:00 in 
n years at r per cent. per annum compound interest, and the third term ditto in 
2n years, and 80 on, 


rman Society of Engineers | 


ul of the secretary of the Society of Engi- | 


Aveust 21, 1688, 





— —_—_———, 
| ix. 3.—To last 300 years instead of sixty years, Interest ag 
be 


fore ? 
Then 

— 100 i sade 
” = 100+ (1-06) + (1-05) 120 + &e., to Gy or? Serma = £10316, 


That is I should be justified in spending £103°126 instead of £10, 

Ex. 4.—-Suppose an ordinary iron railin a station yard to last 
five years, and a steel rail under the same wear and tear to last 
twenty years, what additional outlay would the steel rail justify, 
current interest 4 per cent. per annum? 

Then R = 100 + 100 a+ 100 a 100 15 = £305°27 
(104) (L°U4) (L 04) : 
That is, I should be justified in paying three times as much for the 
steel as for the iron rail. 

Ex. 5.—But suppose the iron rail in t! 


’ 


e or 





road to t 
fifteen years and the steel rail sixty years—int t ? 
Then R = 100 + 1 154 ' 394 1 45 = g903-49, 
1-04) (1-04) (.°04) 


I should only be justified in paying twice as much. 

Ex. 6.—Suppose an ordinary post and rail fence will last twenty 
years, and a stone wall 100 years, what additional outlay will the 
wall justify—interest 5 percent. per annum ? 





Then— 
R= 1004 2 29 4 49 + 1 69 + 1 go=e15 9-06 
(4°Uo) (Lo) (.°Ua) (1°09) 
I should be justified in laying out 59°26 per cent. more, 
| Ex. 7..-Suppose the ordinary half-rowund eper to last seven 


years, and the squared iron bark or red gt eper twenty-one 








years, what additional outlay would use of the | Justily—inte. 
rest 6 per cent. per annum? 
) 
Then R = 100 + - . 74 ie 14 £210°73 
(1°60) L'Ub) 
I should be justified in laying out 110°73 per cent. m In all 
| cases the cost must include all materials, all labour and tools, and 


every contingent expense, 
It will be seen from the follo 




















of interest, as well as the length of time which thet 
structure is calculated to last, very materially atfect the results. 
} )} Ww. 2. ’ R. 
| Years, Years 
Ex, 8 250 50 3 per cent, | 129°47 Instead 1 
9 250 0 4 116°37 | , : 
10 250 40 5 | 109-56 i ‘ 
il 250 50 6 | 105 46 5 
2 50 10 ; | g0164 | f : 
13 50 10 ‘ 26485 | a ‘ 
4 50 10 ) 236 42 , ” 
15 50 10 6 } 21415 te 
16 10 ae a 5 j a a 
17 10 24 4 A 47 36 5 o 
18 10 24 , 23 . 
19 10 24 6 is | i 2 
| 
The cost of annual repairs to wooden ucture to t ten 
years would probably be greater than than to ck str to 
last fifty years. Suppose the former to be 14 per cent. on the 
outlay, and the latter 1 per cent., t present value of ar 
annuity of 10s. for fifty years must id 80 t I should t 
justified in (Ex. 15, for instance) laying 85 74, or 
RoBERT WATSON, Resident Engixeer, 


£275°49, instead of £100. 
. 


ON MERCHANT SHIPS,* 
| 


REPORT OF COMMITTEE 

THE ony regulations that exi fecting merchant shi; id 
their passengers, so far a | 
| those relating to emi 
| and we believe there 
| Great Britain affectir 
| matter on which this c 
| 
1 









particulars have chietly be 
ing to the port of Hull, who h L co 
It appears tl! l ships fr india 
compelled to have 3in. very 


this I rulation h tin 1 


ledge of the subject : 
bound for Europe at 
foot of immersion—t 
several years, and should be 
| however, considered that 2) 
| trading to the Baltic. That a ribbon mark showing the | 
| line should be put on the st i 
so done that it could not be tar 
loaded by the stern an averag 
so loaded the load line at t 
In determining the load line 
having a deep keel—steamers 
and some none at all, 

An inspector, appointed by the Government, should fix the 
load line, and see that the regul 





hat 








r) 
7 





rulations are carrie 











| The great loss of steamers sailing from t port ha " 
| occasioned, first, by overloading, and then by ing heavy seas 
} in quick succession, so that the first sea has had time to 
| become discharged by the usual apertt b y second, and 
perhaps a third, has followed, and the whole deck to a consid 
able depth filled; the consequence is, the already too-deeply 
| laden ship, not being able to carry this extra weight, has in- 
stantly foundered, and in too insta 1e to tell 
| the tale. In some cases the engine-rovra has been 
| stove in, and a large body of water entering, has put out the fires 

} To lessen the risk of loss from the above causes a | 

| been adopted in the building of at this port, of co g 
|in the deck in midships the length of the engine i 
rooms (and in some instances the oi 


thus, whilst effectually giving protection to ther 
rially lessens the quantity of wat hi 
important improvement, and should be univers 

Bulky articles may be carried on deck during 
months, if well secured ; machinery, carriages, &c., 
fastened to the deck by screw-couplings, and rings in the « 
One experienced captain says he would, in bad weather, much 





r being 


the st 





rather have a deck load of cotton well protected, and that in a 

= deep waisted ” ship it would be safer to have such a deck loa l 
Boats, when stowed, should be some height from the deck, so 

as water could have a clear passage under them ; they 

lashed tu the deck, the latter having rings tixed in 


purpose ; rope lashings are better than cl 
seaman can cut them with the knife he alw 

There are some useful inventions fur the lowering of 
but they are rendered almost non-effective by t 
having practice in working them. ‘The practice I 
boats during the voyage should be made compulsory, and each 
time recorded in the official log-book. 

Should the Government adopt some such regulations : 
referred to as to the loading of ships, they should also apply to 
foreign vessels entering or leaving British ports, otherwise they 
would operate most prejudicially on the British shipowner. 
Foreign ships from the northern ports are worked much more 
economically, both as regards wages and provisions, than British 
ships, and the competition is already very formidable ; and 
although the preservation of life should receive the first con- 
sideration, the loss of trade should receive consideration also ; 
and the question might fairly be put, if both should not be 
considered together. 
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Lys Carri 
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RAILWAY MATTERS. 

THe works on the line from Cardiff to Caerphilly are progress- 
ing. 

Ir cost the South-Eastern Company £4381 to repair the damages 
done at Charing Cross station by the fire in the spring. 

Ir is intended shortly to proceed with the North-Eastern Pelaw 
branch, and the branch to connect the Saltburn and Cleveland 
lines. 

Ir is proposed to lengthen some of the stations on the Metropo- 
litan line, so as to accommodate trains of six carriages instead of 
five as at present. 

Tue North-Eastern report states that the contracts for the con- 
struction of the Team Valley Extension line and the Norton curve 
have been let on favourable terms. 

Some 150ft. of the Mont Cenis Railway are suspended in mid 
air through a road slip, and travellers have to clamber over the 
débris in the gap to meet the train on the other side. 

Tue inhabitants of Plaistow are moving the Tilbury and South- 
end Railway to give them more trains, alleging that Plaistow has 
far outgrown the railway accommodation hitherto accorded to it. 

Tue belt of Vermont, through which the Portland and Ogdens- 
burg Railroad will pass, is the richest portion of the state. The 
three counties on the line of the road contain live stock worth 
3,500,000 dollars, and farms worth 500,000,000 dollars. 

Tue estimated cost of the ri quisite impré vement in the Mid- 
dic-borough Dock is £90,000, and by this expenditure the North- 
Exwtern directors believe that accommodation ean be provided 
which will remove existing difficulties and facilitate a considerably 
extended trade, 

AN anonymous circular has been sent to the shareholders of the 
Metropolitan Company, apparently with the object of depreciat- 
ing the stock. The chairman of the company has replied to it in 
neral meeting, urging that its allegations are utterly 
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We learn from San Francisco that a railway contractor at that 
city had made a contract with the Peruvian Government to cun- | 
struct a railroad from Isaly to Arequipa, a distance of 100 miles, | 
for £2,400,000, being at the rate of £24,000 per mile. The line is 
to be completed in three years. 

Tue litigation of the Taff Vale with the Penarth Company in | 
reference to the lease of that company’s undertaking is at an end, | 
an arrangement having been arrived at which, it is believed, will 
prove satisfactory to all parties. There is a slight increase in the 
Tatil Vale traffic during the half-year. 






















RES 3 railway accident is rey | 
»-la-Zouch. Two girls were cros | 
and, having an umbrella up at the time, « t ¢ 
of a pilot engine. Both were knocked and on | 





instantaneous death, her head being literally divided. 
























Tne conductors and drivers of the Philadelphia Ci | 
Companies have organised a protective union for bene 
poses. It will : to regulate the hours of labour and protect the | 
interest of the employer and employed, by having only such met 
embraced within it as are of good moral character and temps 
habits. 7 
Tuer Midland Railway meeting was held on Wednes« Derby. | 
Mr. Bain M.P., cha he committee of « tion, d 
the negotiations } s of the Midland t London 
and North-Western ¢ Settle and Carlis ni 
were proceedir atisf ] lirectors were endeavonring 
to obtain terms fron e Lo mand North-Western, wl they | 
] nmend lucive to the interests of the shareholders, | 
lay i ropoi ik f inp I l 
ict in the s betwe ms on 
lt al » City. This reduction of fares has 
ed advieabh low fares, greater expedition, and } 
nt travelling the Midland line from the Fin 
St. John’s-wood stations to the City, which in | 
y people to prefer this line to that of the underground 
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has been made between the 


Eastern Companies by which the latter 
merchandise by their 
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1a f towns and places on the Great Northern 
ester, Sheffield, and Lineotn Thre tratlic is 
the re y-e 1cted vabdis and 
und Gainsborough lines l reason to hope 








that the ar 
both parties. 


hts Wii prove sa 

















a rence of n ers he Dublin and Drogheda, Dublin, 

t Junction, and Ulster Boards recently held, it was resolved 

ymmend to their ve share rs that the three rail 

Way companies amalg ited om terms to be settled im case of 

difference by arbitration; and, farther, that the amalgamated 

companies shonid enter info a jomt purse agreement w h the 

Irish North-Western Railway Company. if the latter were so 

dis»osed, and thus to enable them to participate in the benefits to 
be derived from amalgamation. : 

Mr. Wm J. Brewer writes to the Mining Journal from 

Goalundo, Eastern Bengal, East Indies, June 26th:—‘* You will be 





pleased to hear I have invented a method by which a train can 
work its own points. The points are moved from the train, which 
works a short lever under the rails, and I have so arranged the 
points that they are sel king, and as safe a church fact, 
the train in the hands of the person working my invention will b 
as manageable as a patent safety; the working gear can be applied 
to every carriage; there is not one spring in the whole affair, and 
the weights are used as now. There is a handle for a pointsman, 
if necessary. I will send you further particulars.” 

THE aggregate revenue of the six great systems which virtually 
represent the railway network of France fluctuated as follows week 
by week during June and July:—In the week ending June 2nd 
there was an increase of £13,183; whilst in the week ending June 
9th there was a decrease of £30,406; June 16th, £18351; June 
23rd, £21,608; June 30th, £13,621; July 7th, £15,243; July 14th, 
£5056; July 2ist, £16,271; July 28th, £50,878. This decrease may 
be expected to continue all through August, September, and part 
of October, and progress in the railway revenue of France this 
year will probably be very small, notwithstanding that some 400 
additional miles are at work. The systems which show the largest 
decline are the Northern and the Western, which sadly miss now 
the great exceptional English traffic which they enjoyed last year. 
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tion of some importance to railway passenge 
Newtown County Court on Monday. was 
Mrs. Grady, draper, Newtown, and the defendants were the 
Cambrian Railway Company; the action being brought to recover 
compensation for losses sustained by the plaintiff in consequence 
of being unduly detained on the defendants’ line. From the 
evidence it appeared that on the 5th of May the plaintiff took a 
ticket by the company’s line to Manchester, leaving Newtown at 
six o'clock in the morning, and, according to the time specified in 
the company’s bill, being due in Manchester at half-past ten 
o'clock, On arriving at Oswestry, however, she found that the 
train for Manchester had gone, and, declining an offer made to 
her by the traffic manager to send her on by the special, she took 
a ticket for Newtown and returned home. For the defence it was 
urged that, in accordance with a notice on the time-table, the 
company was not responsible for delays in the arrival of passengers, 
and, further, that two offers had been made to send the plaintiff 
on—by one train which would have reached Manchester at 11°45, 
and by another which arrives atone o’clock. Judgment was given 
for the plaintiff for the full amount claimed. Mrs. Grady con- 
ducted her own case, the company being represented by their 
solicitor, Mr, Howell. 
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NOTES AND MEMORANDA. 

THE largest sawmill in the world, but one, is at Clinton, Iowa, 
and when under full way employs 1000 men. Its engine is of 900- 
horse-power. 

THE statistics of cigar manufacture show that Great Britain and 
her colonies and the United States consume half the crop of the 
world, and that Cuba produees one-third of the whole supply of 
the world, 

THE patent of Hoe’s rotary presses expired on Friday, 24th 
July. An application for its extension for seven years was not 
acted upon by Congress owing to the lateness of the time at which 
it was introduced. 

Tue Foreign Associateship of the French Academy of Sciences, 
vacant by the death of Sir David Brewster, has been filled, it is re- 
ported, by the election of the eminent mathematician, Professor 
Krummer, of Berlin, 

DvRING some excavations made at Genoa the other day an im- 
mense shell was found. ‘The projectile, which was charged, is sup- 
posed to be one of the 15,000 thrown into the city im 1684 by 
Admiral Abraham Duquesne. 

By observations in localities distinguished for a very transparent 
atmosphere (such as Marseilles, Palermo, Athens), and by observa- 
tions on the summitof Mount Etna, Janssen has proved the absence 
of water from the atmosphere of the sun, but its presence in the 
atmospheres of Mars and Satarn. 

Ar the last sitting of the French Academy of Sciences a letter 
from M. d@’ Arrest, the Copenhagen astronomer, announced a new 
observation of Encke’s Comet, on the 20th ult. The writer remarks 
that this celestial body is now following the same apparent route 
asin 1825. This is its thirteenth return. 

A DISTINGUISHED experimental chemist of Paris announces that 
he has taken advantage of the property possessed by fluoride of 
calcium (common flour spar) of dissolving alumina at a high tem- 








perature to obtain magnificent crystals of corundum (sapphire, 
rubies, &c.) He promises shortly to give afull account of the ex- 


periment. 


Sir Roperick Murcuison, Sir John Herschel, and Sir Henry 





James have consented to act as tristees of a fund which 
has been set on foot for the purpose of carrying out a survey 
of t peninsula of Mount Sina, with a view to determine 
the line of march of the Israelites and the true Mountain of 


the Law. 

Larter, at the last session of the 

t of some human bones discovered 

» bones of the limbs were of remarkable 
1. Three skulls were found also of g 

i equal to the 
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co red to belong to the same gevlogi 
A INE poisoning can be detected as f n 
yf the stomach with water contaiaing a lit id, 
add an excess of solution of potassa, and distil; add a little sul- 
phuri l to the distillate l evaporat f aniline is present, 
a pur r red margin will be formed at the top of solution where 
16 touches the ves 
A com™ yl Society gives an account of some 
‘ rv t!l comet discovered on the 13th of Juu 
by x fhe sj um of this comet is resolved into three 
road b a corresponding spectrum of carbon in the 
< i 1 of « rant 3 From t lmprod that 
‘ » will ter be determined to be a general constituent of 
tary er. 

{. Dumas says that by Mallet’s process, 100 kilogrammes of 
protochloride of copper can be made to yield daily froin fifteen to 
el c netres of pure oxygen, a6 a cost of from fi to 

y centi (urite successtul results were obtained the 
s ol drochlorie acid. The same amount 
of inn torine for the daily production of 300 
kilogrammam chlor y 

Ti Pr iq Garelte says that there is now in the Russian 
tpital the rich ( libraty in the world. It consists of 
J volames, 116 ravings, and 276 manuscripts. The | 

books ym all rts of subdjects; among them there are several | 
rare works, one or twoof wi 2 unicgue, ther ing no copies of 

them im even the largest lors of y was col- 

lected by M. Skat f, now Cons . 

THE s ower « ine upon ral substanees com- 
monty used i i it res, is as follows :—One part of 

ilphur requ s of glyc line, 100 parts ; red 
id of me ) parts ; corrusive sublimete, 14 parts ; sul- 
phate of qui ris; tannin, 6 parts; veratria, 96 parts; 
atroy Uy wate of morphia, 19 parts; tartar 
emetic, 09 j hur, 60 parts; iodide of potassium, 
o” parts; sulplide of po » LU pards. 

Mk. SAIX lately sent r to the Academy of Sciences on the 

artificial prod yf biack, colourless, and coloured diamonds. 
He says rf « current of ¢hlorine be made to pass through cast iron 


when in a state of fusion, perchioricde of iron is formed, which dis- 








appears by evaporation, leaviag the carbon of the metal at liberty 
in a crystallised state. Ié is remarkabie that Sire Hamphrey Davy 
believed that the carbon of dim ls contained a trace of chlorine, 
or some other radical, Ia this experiment the size of the crystals 


are limited. 
Tae Paris cor 
work of M. F 
Faug re, by 
the autoen 
utterly d 





6 of the Standard, referring to the new 
M. Chastes’s Pascal forgeries, says that M. 
-simtles of the forgeries compared with 
handwriting of some of the principal personages, 

gantic lterary swindle, and proves that 
the forgery must have been committed after i844, since in that 
year he (M. Fawgére) published a fac-simile of a forged signatur 
of Pascal, with wlich he had accidentally been favoured, and is is 
this very siguature which the author of M. Chasles’s documents 
has reproduced, believing it to be the real one. 
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It may be remembered that fhe planet Mars shows brigh’ areas 
alternately mereasing and decreasing, appearitrg pre- 
same manner as our own earth would look at a great 
distance having, during the winter season, its northern polar re- 
gion covered with snow and ice much farther toward the equator 
than during our summer season. Hence it has long been coneiuded 
that the planet Mars is covered with water just like our earth, 
From other observations it has long been known that Mars, Jupiter, 
and Saturn nded by gaseous atmospheres. By the obser- 
vations of Janssen, the presence of water on Mars is now finally 
proved ; as the seasons change on the planet its polar regions are 
more or less enveloped im ice, just as here on the earth, and aé all 
times the watery vapour in the atmosphere of Mars is seen im the 
spectrum of the planet as we notice the vapour of our atmosphere 
in the spectrum of the setting sun. 
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No new sovercigns were coined in 1867, a cireumstance which has 
not happened for years. No new crowns or half-crowns were 
coined, but that is not an unusual thing; no half-crowns have 
been coined since 1851. 992,795 half-sovereigns were coined in 
1867, and 423,720 florins, but both of these are much smaller 
numbers than usual. 2,166,120 shillings were coined, 2,362,2 
sixpences (both numbers much below the a t 

(an invariable number year after year), 717, r 
and the usual lver twopences and 7920 silver " 
copper comage of 1867 consisted of the small number of 5.483.520 
pence, 2,508,800 half-pence, and 5,017,600 farthings. Thus nearly 
19,000,000 of pieces of money were issued from the Mint in 
1867, a year in which the amount of coinage was extraordinarily 
small, Worn silver coinage of the nominal value of £120,000 was 
purchased for re-coinage in the year; but the Mint value (5s. 6d. 
ber =? was only £103,439, so that the loss by re-coinage was 

6,561, 
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MISCELLANEA, 

THE Gloucester Wagon Company now own 10,176 vehicles. 

E1cut Whitworth guns of position are under trial at the Camp 
of Chalons, 

THE mosquitoes have got as far north as Manchester. 
Indian,” in one of the local papers, vouches for the fact. 

Tae coinage at the Philadelphia Mint in July was as follows :— 
Gold coin, 8594 dols.; silver, 56,848 dols.; nickel, 148,475 dols. 

THE production of iron in Missouri is passing from the embryo to 
the organised form, and is beginning to display very large propor- 
tions, 

NEARLY 3000 operatives in and around Elicott city, U.S., 
are out of employment, owing to the factories and mills being de- 
stroyed. 

THE conservators of the Thames are taking vigorous measures for 
insuring its purity and the good condition of its banks in the upper 
parts of its course. 

THE twenty-eight painted windows in the church at Fairford, 
Gloucestershire, and ,generally ascribed to Albert Durer, have re- 
cently been exciting great attention. 

Tue sea at Cochin is continuing to make fresh breaches, and the 
Bombay Builder urges the Government to inspect the place, and 
have ev erything proper ly secured. 

THe parish church of Oundle took fire early on Sunday morning, 
apparently spontaneously ; and the fire was not got under until 
four of the bells in its fine peal were cracked. 

THE reports of {the goldfields recently discovered at Chefoo, in 
the province of Shantung, are confirmed. There has been a large 
rush of Chinese, bent upon gold digging, in that direction. 


“A Wes 


SoME very successful experiments were made on the 30th tlt., in 
the East River, U.S., with a new form of diving bell, which is 
capable of being raised and lowered by means of compressed air. 

In consequence of a report made by the Committee on Fortifi- 
cations, the Emperor of the French has raised three forts, now in 
course of construction at Metz to the first rank among places of 
war. 

Mr. Aucust Dreyer, of Hanover, has patented a new process 
for joining most efficiently strong machine leather straps—there 
being really an impossibibility of the jointure giving way, rather 
the leather on both ends of it. 

A CINCINNATI paper says that the head of one of the Seymour, 
Ind., robolmg gangs, the man who is said to have taken the largest 
share of the 96,000 dols. stolen from the Adams Express Company 
in May, has gone to Europe on a tour of pleasure. 
cheapest and best means of suburban communi- 
to have s chance of trial in London, 
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People are gex discussing their desirability, and already the 
Times has very strongly spoken in their favour. 

WITH a view to the consideration of a comprehensive and effec- 
tual plan for freeing Oxford and its vicinity from the floods which 


are now so detrimental, an elaborate survey has been made of all 


and Sandford. 





the streams and lands between Osney 
WE understand that at a meeting of the shareholders of the 
Parkesine Company, Limited, held at the offices in London on 


deemed necessary to close the company, 
itary Windlng-Up Was jas 
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A COMPANY is in course ¢ yrmation to work Rust’s patent ma- 
erial for d rative purposes, a sort heap glass of every 
pur} ) Pé& 
possible colour, capable of any d or tuking any 
character of form, and affording ch r pavements, Xc, 
THE Moncrieff gun carriage has at last for its way to Shoe~ 
buryness, having undergone some slight modifications and im” 
provements since the trial which took place at Woolwich, It will 


1 more exhaustively and severely than it has 





now be 


rue Thames is astonishing every one by its copious overflow of 
er at Teldington Wear after all the London supply has been 
abstracted; and yet the riverruns through a basin of well drained 


lition apparently the reverse of favourable to a copious 






























lpply. 

PRoressor Ost of Lafayette College, has so modified the 
spectroscope that he can detect, from a room many hundred yards 
distant from a furnace, the sodium in the coal or decomposed fire- 
brick proceeding from the furnace mouth, also any lime or potash 
that may be present. 

THEn iry dock belonging to the French at Port de France, Mar- 
tinique, is doing good work in the West Indies. The Solent steamer 
was (lo 1 and cleaned in ee daysand a-half, Our floating dock 
at Ss. 1as’s went down in a gale, and the new dock at Jamaica 





has yet to be 
CoLoONEL CLARKE, R.E., the Director of Engineering and Archi- 
ctural Works to the Admiralty, is at present on duty with the 


begun, 
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te 

board, and proceeded from Portsmouth to Portland on Tuesday last 
week, on the occasion of the visit of their lordships to this very 

i tant national establishment. 
receipts of the Thames Conservancy Board in the past year 
considerable, e xling £53,000 ; and £.:7,500 for a year and 
ths for the upper navigation, The latter sum includes 
)0 from the water companies. The chief receipts are from tolls, 

ige dues, and rents fur accommodation, 


: Times states that the experiments conducted on Wednes- 
} buryness, in presence of the Ordnance Select Com- 
ttee, the commandant and officers ef the garrison, and a number 
l nen from Woolwich, Chatham, and Sheerness, for the 











tary 1 
purpose of testing the Moncrieff gun-carriage, may be considered 
very satisfactory. 


In St. Louis there is an establishment for making mantels, &c., 
from silicate of soda and sand. Flint (silicic acid) and soda are 
melted together in such proportion as to make a viscid substance. 
This, mixed with the sand, is ground ina mill and becomes plaster- 
like putty; it is then pressed into moulds by hand, In a few 
hours it becomes perfectly hard, and is said to be as perfect as the 
earver’s work of months. It is Ransome’s process imperfectly car- 
ried out. 

THE Berlin correspondent of the Daily News states that some 
experiments have just been made at Konigsberg with the new arm 
called Kugelspritze or bullet squirt. It has thirty-seven barrels, 
all of which can be fired from six to nine times a minute, thus 
making from two to three hundred shots in all. The weapon, rest- 
ing on a support, is fired like a rifle, the recoil being broken by a 
strong spiral spring. The results do not appear to have been very 














satisfactory. 
Tue mechanics at Chatham Dockyard have commenced prepar- 
ing the keel blocks for the new turret 
Glatton, wl 
“ar 


powerful armour-clad ship 
+h is ordered to be built at that establishment from 
{ Ir. E. J. Reed, Chief Constructor of the Navy, who 
has been requested by the Admiralty to furnish the drawings and 
plans fora powerful iron-ciad single turret ship for the defence of 
the coast. The Glatton will be 245ft. in length, and 49ft. in 
breadth, with a burden of 2700 tons, and a mean draught of water 
of 19ft. She will be furnished with one turret, protected by 
armour-plating 14in. in thickness, and will carry two guns, each of 
25 tons—the largest yet placed on board a vessel of war. She is 
to be completed and ready for undocking before the close of the 
next financial year. 
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NOTICE. 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Enoineer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tut Enat- 
NEER 18 actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves possess conclusive and satisfactory 
evidence, Of the un-English and unscrupulous, though 
signa!ly fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 
their own opinion, 

3, Moorgate-street, 
5th March, 1868. 


At the request of the ep of Tue ENGINEER news- 
per we have examined the books kept in their office, and 
find that the bond fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. Quitter, Bait, anp Co. 


POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copi 
Dated 28th May, 1868. QUILTER, — AnD Co. 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers, 

ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose ALcover, Editor and Proprietor of the 
* Gaceta Industrial,” P reciadvs 49 y 51. 





TO CORRESPONDENTS. 

*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
ublication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

S. o_o Py tocatch your meaning. Please be a little more explicit. 

- C.—We do not know the address of Mr. E. B. Wi 
A apn ec walle of Mr ison, patentee of furnaces. 

T.L.C.—J/ you wish your queition answered send your name and address, We 

y decline to atlend (0 anonymous communications. 

VAPOR —We shall try to meet your wishes. In wooden ships copper holding- 

P Gun pong ed the acid contained in timber ae tron. Hy 

» M. (Dudley).—Apply to some firm building marine engines, or to the chief 

engineer of one of the lirge companies. You may have a long time to wait for 
a berth worth having. 

“ae Gales @ square foot of grate surface, and about nine square 

feet © ‘ing surface per nominal horse . The ure of the at 

ts 14°7 1b. per square inch ; six at ane asi. dj —T 
H. J. 8. (Malvern).— Whewell’s ** Elementary Mechanics,” Willis on “ Mecha- 

nism,” Fairbairn on “ Millwork,” Rankine's “ Applied Mechanics,” Bourne 

on “* The Steam Engine,” Brown and Maine on‘* The Steam E' eg 

Z. M. (Portland).—The question you put would entail a search ertending over 

several days, and however wishful we may be to assist our readers, we can 
scarcely be expected to spare 80 much time and labour as you require. You can 
easily ascertain, by referring to the patent indexes, if you have the time and 
opportunily 

J.H.—You say nothing about the gross weight of the finished ine. But 

one ~y~ os 16 cwt. with coal and Ba, the aiken amy 
large enough for ordinary work, You will two 4in. cylinders, Sin. stroke, 
<leat Se kad as wihamenrpeersanes ” — 


CARBON IN GAS RETORTS. 
(To the Editor of The Engineer.) 

S1R,—I shall be much obliged by any of your correspondents telling me the 
cause of the accumulation of carbon in gas retorts—ifit is known, or if the 
cause isnot yet ascertained ? B. B. 
Letters relating to the advertisements and publishing department of this are 

wo ates ade tet cdtectee LEOPOLD RICHE x 

communications di. 

: mg hm ~r4 to the Editor of THE ENGINEER, 
HE F-NGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) } 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sizrpence per annum will 
be made. THE ENGINEER ts registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, eightpence. The line averages eight words; blocks 
are the same rate for the space they fill. All single advertisements from 

the country must be accompanied by stamps in payment. 








MARRIAGE. 
On the 11th Jane, at Tezpore, Assam, Bengal, CHARLES HENRY RINGWOOD 


Esq., to ANNE ELIZABETH, second daughter of the 
Esq, of Quarter, J.P., D.L., N.B. a ee 
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TRAMWAYS IN THE METROPOLIS, 

Cc IRCUMSTANCEs alter cases, and institutions which under 
Some social conditions would interfere with the comfort of 
the many for the good of the few, may, under other condi- 
tions operate for the welfare of entire communities, and so 
become public benefits instead of special evils. This truth 
admits of many seeneetions. We entiem it here be- 
cause it affords the best possible explanation of the fact 
that we are about to write in favour of the construction of 
tramways in various metropolitan districts. We have 
never before shown such roads much favour; and our 
Opinions meeed in advance of the utterance of the 

opular verdict have been practically endorsed by that ver- 
The position recently assumed by two or three rail- 





way companies constitutes, however, one of the circum- 
stances which materially alters the case as regards tram- 
ways in the metropolis; and we have no doubt that if high 
fares continue to be the rule on the London, Chatham, and 
Dover, and South-Eastern Railways, tramroads intended to 
do what the railways refuse to do, will not only be tolerated, 
but received with much favour. That tramroads, or, 
indeed, any other expedient, assigning one portion of our 
public roads to the special if not exclusive service of a par- 
ticular company, can ever be pronounced free from objec- 
tion we do not believe. A tramway in the Kennington or 
Clapham-road, for example, must be more or less obnoxious 
to some person or class; but this defect will be completely 
overbalanced in the eyes of the general public if the existence 
of such a road materially facilitates communication between 
the suburbs and the city; while it would be rash to 
assume that a method of construction may not be adopted 
which will reduce the defects of the tramway system so 
far that only the captious and quarrelsome will find much 
to which exception can be taken. In order to secure this 
latter condition, however, the promoters of tramways must 
be content to sacrifice something, possibly a good deal. 
The great defect in nearly all thetramwayshitherto brought 
before the public lies in the fact that the form of track con- 
templated could only be run upon by carriages specially 
desigued for the purpose. Under this system carriages, 
cabs, omnibuses, and carts alike were practically exclu- 
ded from thetramway ; andthe remaining space availablefor 
their service must in many cases have been too small forcon- 
venience of locomotion. On the other hand, the Tramway 
Company possessed a monopoly of the track for which they 
had paid. There was nothing unjust in this monopoly, 
but there was a great deal that was inconvenient, and of 
which the existence was in so far objectionable and in- 
expedient. Nor was this the only defect of the proposed 
systems—it is unnecessary to name their authors. In the 
majority of instances the construction of narrow grooves in 
the street was proposed; and these grooves would have led, 
beyond question, to not a few accidents. No road has yet 
been designed which is unobjectionable, and yet renders 
the use of the tramway impossible by or inconvenient 
to vehicles, other than those specially designed to 
traverse it. Tramway projectors must therefore be 
content to lay down track which will interfere 
as little as possible with ordinary traffic. If this 
condition is present, however, the tramway will be used by 
all sorts of vehicles, and in so far the company will confer 
a favour on a section of the public for which it will receive 
no return whatever. This cannot be helped; and the com- 
panies must make the best of the matter. 

The only form of track which complies fully with the 
proposed conditions consists of two plates of cast or wrought 
iron about 10in. wide, laid parallel with each other some 
6ft. asunder and flush with the pavement. On such plates 
narrow tired wheels will run as easily as on edge rails, pro- 
vided the plates are kept clean. The plates are more likely 
to be kept free from mud if they are without raised flanges of 
any kind, and they are certain to be freer from obstruction, 
winter and summer, than any track grooved below the 
general level of the street can be. The plates might be 
made slightly concave in cross section, so as to oppose some 
small resistance to wheels tending to leave them ; but it 
does not appear to us that any particular expedient for 
retaining a vehicle on such a road is either necessary 
or desirable. A gocd driver will easily keep his 
horses day and night between the rails with such 
accuracy that the wheels will not quit the iron 
track on which Act of Parliament confer a right of way, 
which will compel all other vehicles to give place to those of 
the company. We do not maintain that a plate track of 
the kind we speak about is mechanically the best that can 
be laid; but it is in all probability the only track which 
will be tolerated in London for some time to come, and it 
should answer every purpose of a tramway, if not as well 
as possible, still sufficiently well. 

The high fares recently introduced by the directors of 





two railways, on which the inhabitants of an extensive | 


suburban district have hitherto relied for the means of 
transit to and from the City, constitute the strongest pos- 
sible stimulus to the construction of tramways, which, run- 


ning nearly parallel with the railways, shall serve the public | 
better than the railways have yet done. A tramway through | 


Kennington, running from some place near London Bridge 
to Brixton Church, has already been proposed, and noticed 
in our pages, in common with one or two other schemes of 
a similar character, brought before Parliament during the 
last session. We may cite this line as an example of the 
manner in which tramways may be made to serve the 
public even better than railways. Practically speaking, 
the tramroad would be laid nearly on a level, through 
exceptionally wide streets, for much of its length. It 
would run nearly in a parallel line with the Me- 
tropolitan Extension of the London, Chatham, and 
Dover Company, and it would, we believe, be quite 
possible to maintain an average speed nearly equal 
to that of the Metropolitan Extension trains. To 
the public the traffic would be infinitely more convenient. 
The railway runs throughout its entire course on a level 
with the roofs of high houses; and the ascent to the plat- 
form entails no small labour and loss of time. The infirm 
are absolutely debarred from using the railway for this 
reason, and the company have not learned how to get over 
the objection by the use of hoists or other contrivances. 
It is absurd to attach too little importance to the incon- 
venience of an elevated'line. That the Metropolitan Ex- 
tension loses traffic because passengers will not climb up to 
it is certain; andit is not impossible that if it were raised 
to twice its present elevation, nearly all its local traffic 
would vanish. Most people would rather walk from the 
Elephant and Castle to the Borough-road than climb to 
the top of the Monument. A tramway would have no such 
disadvantage to contend against—its carriages would prac- 
tically set people down at their own doors, They could 
be carried at a much less rate than the railway com- 
pany charge at present, and ngers would have no climb- 
ing todo. The time occupied in the journey would, as we 
have said, soarcely be more than that now absorbed by the 





railway trip, and it is not impossible to make it less, 
There is no valid reason for holding that propulsion by 
steam on tramroads is an impossibility, but we shall not 
extend this article by any consideration of the merits and 
demerits of steam omnibuses or “ dummy cars,” as they are 
called in the United States. 

The laying of tramroads to suburban districts would, 
beyond question, be followed by an immediate fall in local rail- 
way fares, and it remains to be seen whether or not tramway 
companies could bear the competition. If they once suc- 
ceeded in obtaining a footing, and had learned by ex- 
perience how best to serve the public and themselves, we 
believe they might set railways at defiance, possessing 
as they would the immense advantage of what may be 
called flexibility. We hope to see theexperiment tried, at 
all events, and we believe that tramways would—thanks 
to the suicidal policy of the railway companies—now meet 
with more favour in London than they ever enjoyed before 
in any European city. 

THE TANK SYSTEM OF SEWERAGE, 

In spite of all the warnings afforded by repeated failures 
and of the reckless taxation forced upon unfortunate rate- 
payers, local authorities still persist in treating the sewage 
question in the same manner as formerly. Nothing, not 
even legislative enactments, can compel them to attempt to 
utilise it. They still adhere to the wretched expedient of 
“vetting rid of it,” as they suppose. One would imagine 
that the most opinionated and self-conceited person in the 
world would by this time have been convinced that it is 
impossible to * get rid of sewage” in the ordinary accepta- 
tion of the phrase. It has been cast into rivers in the 
vain hop2 that the current would bear it far away where 
it would never be seen or felt again; it has been taken out 
to sea with the expectation that the tide would sweep it 
along and make it “ like a drop in the ocean.” What have 
been the results of both these measures? The rivers, after 
undergoing a systematic course of slow poisoning, are 
saturated with the contaminated solution, and finally reject 
it in the shape of a Lethal deposit upon their banks and 
beds. The sea likewise refuses to be converted into an 
universal cesspool, and with its refluent waters hurls back 
upon the shore the abominable libations presented to it. 
It is difficult to understand how anyone can put faith in 
the transporting power of the tide with the result of the 
metropolitan main drainage before his eyes. If the 
bed of the Thames is being gradually silted up, and its 
shores are becoming black and feetid, it is sufficient evidence 
that, no matter what the volume of water may be, or the 
strength of the receding current, deposits of sewage will 
continue to take place; and as the cause is ever active and 
at work, so will the evil be ever in an increasing ratio, 
A distinction must be made here between a simple trans- 
ference and a totalremoval. The one is easily effected; the 
other, by the means ordinarily put into execution, impos- 
sible. Sooner or later the sewage will return from whence 
it came, and it will be a more difficult and a more expen- 
sive task to deal with it effectually in the second than in the 
first instance. 

The local board of Hastings have recently completed 
works for discharging their town sewage into the sea, 
which carries it away from the town. There are two or 
three points in connection with this scheme to be par- 
ticularly considered. One is whether experience—for 
nothing else will decide the question conclusively—will 
demonstrate that by these means the sewage, with all its 
noxious and disagreeable accompaniments, will be really 
got rid of; the other embraces the policy, economical 
and otherwise, of allowing so enormous a waste to be made 
of valuable manure; and the third has reference to the 
ultimate disposal of the solid residue which accumulates on 
theshore. Wehave already expressed our opinion, supported 
by facts, respecting the mistake of converting the ocean 
into a cesspool; but, upon the other hand, it may be four 
or five years before any serious annoyance results from the 
error, and certainly anything was to be preferred to the state 
of drainage existing at the fashionable watering-place in 
question. It appears that some years ago nearly £20,000 
were expended in what was called the drainage of Hastings, 
which consisted, as is usual upon all coast towns, in 
running the sewage by a number of outlets into the sea. 
These pipes and culverts discharged at all times of the 
tide, sometimes flowing pretty full, at others merely 
dribbling, to the great disgust and annoyance of bathers, 
who, however, continued their marine ablutions notwith- 
standing. It was not until the appearance of fever in the 
town that the ventilation of the sewers was attended to, 
but, although this in some measure mitigated the evil, it 
did not remove it, and the authorities determined to x 
a totally different principle of drainage. According to the 
present system all the old outlets are abolished, new main 
and branch sewers constructed which convey the sewage 
into a large tank holding about a million and a-half 
gallons. It is here stored up until the proper turn of the 
tide takes place, which sweeps it away, or at least a large 
portion of it, east of the town. The tank is supposed to 
be filled and emptied once in every twenty-four hours, or 
nearly so. Assuming this to be practically the case, 
and putting the value of sewage at the lowest figure, the 
sea at Hastings engulfs annually £10,000, and to accom- 
plish this suicidal result the board have spent £30,000. 

Having investigated the fallacy of the principle, and 
demonstrated the reckless disregard of the true value of 
sewage and its proper utilisation and application to land, 
evinced by the scheme in question, let us now direct 
attention to the disposal of the solid residue in the tank. 
The hope of converting this into a marketable manure, 
and inducing agriculturists to purchase it, is the wildest 
idea of all. There is, of course, nothing new in the tank 
system of sewage. It has been at Birmingham, 
Coventry, Uxbridge, Leicester, and numerous other towns, 
partially for the purposes of storage, and also for obtaini 
a residue from which to manufacture a saleable artifici 
manure. Every instance where it has been attempted to 
sell artificially manufactured sewage manure has resulted 
in a miserable failure. It was calculated at one place that 
£4 per ton would be given by farmers for the manure, and 
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the price obtained with a great deal of difficulty was four 
shillings. After an elaborate process of deodorisation and 
evaporation scarcely sixpence per ton could be realised at 
Birmingham for the solid residue, which, it is needless to 
observe, would not pay for the cartage of it. In face of 
these facts, as clear as unquestionable, it is not easy to 
comprehend upon what foundation the expectations of 
those can rest, who hope to achieve a result that both theory 
and practice have proved to be impracticable. ‘Theory has 
demonstrated that the various precipitating chemical re- 
agents hitherto employed do not fix the ammonia, the 
most valuable constituent in sewage for agricultural pur- 
poses; and even if they did, practice has shown that the 
compound cannot be disposed of at a price that will even 
repay the cost of production, much less yield any remunera- 
tive return. Farmers and agriculturists, whatever faith 
they may put in guano, superphosphates, and other arti- 
ficial manures, have none in sewage compounds, and will 
hardly cart it away when they may doso gratis. We musi 
not be supposed to assert that no chemicxl means 
exist by which a manure possessing fertilising ingredients 
could be manufactured from the solids extracted out of 
fluid sewage; but we maintain that, in the first place, the 
process is tedious, and that, secondly, the sale of the com- 
pound would neverrepay the cost of its production, thus prov- 
ing every such scheme, commercially speaking, a failure. At 
the same time no process of precipitation or artiticial manu- 
facture will produce a manure at allapproaching in powers 
of fertilisation to the unadulterated sewage, which is 
allowed to irrigate the land in the manner so conclusively 
successful at Barking and Croydon. There is but one 
solution to the great national sewage problem, and although 
it will take years yet before the truth is universally 
acknowledged and recognised, nevertheless it will be finally 
established. Allschemes of deodorisation and disinfection, 
all projects for getting rid of our town refuse into rivers 
and seas, will sooner or later prove so many mistakes; and 
those who have committed themselves to such undertakings 
will discover the fallacy of their proceedings. The proper 
disposal of sewage is the utilisation and application of it to 
the land, that it may return to the soil that which was taken 
from it, fertilise the ground that is barren, and refertilise 
that which is exhausted. Any other plan of disposing of 
it is simply an evasion of responsibility, a dereliction 
of duty, and a flagrant and unjustifiable waste of that 
which no money can replace. There is a large amount 
of selfishness exhibited in this reckless manner of send- 
ing the sewage adrift. It is quite possible that 
although it may be taken away to some extent 
from the town, yet it is a matter of perfect indif- 
ference to the inhabitants if it should be carried 
down to some neighbouring iocality, and there create 
a nuisance. Unless the people lower down the Thames, 
and those interested in preserving its bed free from shoals, 
and its navigation unimpaired, were to cry out against the 
effects of the metropolitan main drainage, the citizens of 
London inall probability would never give the matter a 
thought. In fact, it is the usual condition of affairs for 
towns situated higher up a stream to give those who have 
the misfortune of a less favourable site the benefit of their 
sewage and refuse, utterly careless of the consequence, so 
long as they get rid of it. ‘This display of total disregard 
for others has become so notorious that nothing but the 
granting of an injunction has any effect in putting a stop 
to it. We trust that we shall not witness many more coast 
towns imitating the example set them by the inhabitants 
of Hastings and St. Leonards, and presenting to their 
neighbours and the public a pattern of waste and short- 
sightedness upon a scale seldom to be met with. 


WILD CONTRACTING, 


ILLEGITIMATE contracting and illegitimate engineering 
have been among the prominent and efficient causes of the 
evils from which many of us are now suffering. All the 
contract companies, as if in obedience to the dictates of poli- 
tical economy, have become bankrupt aud are winding up, 
and many private firms are following the same example, 
while others have only escaped that catastrophe after a 
most severe lesson. We shall want good memories to 
avoid the repetition of the past catastrophes, unless our 
minds are well stimulated. 

The fall of contract companies has been attributed by 
some to the Limited Liability Act, which is as guiltless as 
Tenterden Steeple is of the Goodwin Sands, Extrava- 
gant purchases of the goodwill of insolvent contractors, 
insane engagements in foreign contracts, Lloyds’ Bonds, and 
a personne! recruited from practitioners in such operations, 
would have brought down the Bank of England. Such 
undertakings as contract companies require good personal 
management, and that they did not receive; and neither con- 
tract companies nor private firms can safely engage in opera- 
tions too wide in their scope. Any one man who has passed 
the crisis hasdonesomore by good luck than anything else, and 
by hair-breadth escapes. What hassaved Mr. A. or Mr. B. 
has been that he has a separate partner in the transaction 
competent to carry it through; and where he has not, Mr. A, 
or Mr. B. has paid the penalty of loss to the tune of thou- 
sands or hundreds of thousands, In fact, itis a very great 
question whether Mr, A. or Mr. B., who is now worth a 
million of money, has not done double work and kept him- 
self in a bustle, with the reflection that if he had done half 
as much work, without any co-operation with Messrs 
C., D., and E., he would have made still more money, and 
had much more comfort. 

A great cause of disaster to companies and private 
firms have been wild engagements in foreign contracts, 
We do not often get at the facts of these, but a document 
has been issued “ for private circulation” which discloses 
one of these cases. Of all things the company is called, 
not a contract company, but the Société Agricole et Indus- 
trielle d’Egypte. Agriculture and contracting seem far 


enough apart, but industry and chevaliers @industrie may 
bring taem in contact. This company having come to an un- 
timely end after losing as many lives as the traditional cat, 
a few of the English shareholders, and, we believe, some of 
the French, are coming down on the Viceroy of Egypt to 
indemnify them for the consequences of their own impru- 


dence, and are in earnest expectation that a French fleet 
and an English army will be sent to Egypt to enforce 
their moderate and modest claims. ‘he company’s 
original object, or first life, was to work the Viceroy 
by setting up steam engines and steam pumps on his 
lands, and to make protits by selling the engines at 
an advance on the manufacturers’ proti(s, and by setting 
up factories for their repairs. it is perhaps fortunate for 
the shareholders that when the Viceroy found out what 
was meant he refused to co-operate, although some of 
his own agents and others living upon him were engaged 
in it. This does not save him now trom a claim of 60 per 
cent. on the company’s then capital for protits not realised, 
besides an indemnity for loss actually incurred. The 
shareholders are encouraged by the statement that Lord 
Stanley favourably regards their case, which we very much 
doubt. Thisspeculation being atanend the directorsin Alex- 
andria endeavoured to have aturn at the Viceroy in another 
way; this was the contract scheme. They bought the busi- 
ness of Mr, Basevi, “ a-contractor having extensive business 
relations with the Viceroy,and agreed to pay £60,000 for the 
goodwill.” This was followed by a call of £4 per share, 
and an announcement from the directors that the contracts 
amounted to a million sterling, and included works for the 
Viceroy’s palace at Abbasieh ; the port, quays, and jetties at 
Alexandria; the Mahmoodieh cealing whart ; the citadel of 
Cairo; the enclosure of the Ezbekieh public garden; the 
Cairo improvements; the Azizieh Steam Company; the 
railway station at Alexandria, “ec. &e. &e.” It 
noticeable that most of these schemes must have been 
projects for which no funds had been provided, unless the 
Agricultural Society, as is likely, was to find funds and 
work too. The port, quays, and jetties constitute the 
undertaking for which the Alexandria Dock Company is 
to find the ways and means; the enclosure of the Ezbekieh 
gardens, and the Cairo improvements are abortive 
schemes, for the non-execution of which the Oriental Hotels 
Company is making out another case of compeusation and 
indemnitication against the Viceroy. He must now be 
tolerably exasperated against civilisation, and he only 
wants Lord Stauley’s army and feet to tinish him off. 

To carry out these works trustworthy local builders, 
superintendents, and foremen were required, and in Egypt 
could not readily be got, as the Suez Canal contractors 
can tell. To import English or French workmen does not 
suffice, as they take to spirits at once. The chance was, 
therefore, a loss on all the works; but the shareholders 
only claim now 15 per cent. on the gross amount of 
upwards of £1,000,000, or not Iess than £150,000, besides 
compensation for actual losses, for it appears extraordinary 
enough to those who have had anything to do with 
governments that the Viceroy’s ministers and officials took 
a long while examining the various plans and necessary 
arrangements, and a very long while, we should think, in 
seeing their way to finding the money for any one plan 
after the cotton crisis. 

We do not think it necessary to refer to any more of th 
transactions of this company, all of which ended in a loss, 
for we limit ourselves to the contract portion. English 
shareholders ought to expect to lose their money if eve1 
again they embark in a contract company employed in 
carrying on contracts for public works abroad. A private 
contractor who engages in such an operation finds not 
only capital, but intelligence and character. Character a 
new company cannot have, and business-like intelligence it 
will find it very difficult to buy, and yet it may pay high 
salaries, as it will do; but then it is to the nominees of 
directors and managers, if not to their cousins. When a 
contract company shall have been successfully established 
ten years it may get together a competent staff, but the 
man who takes employment under a public company does 
so with people who have no sympathies in common with 
him, as the private employer has, and the private employer, 
if himself a good man, will pick up the best men. One 
who is a nominee of the chairman or general manager may 
get on all right, but for some one else there will be no one 
who will care to help him to marry or provide employment 
for his boys, no one who will heed his sickness or his sor- 
rows, or take thought for those who come after him. 
There are many men in the employment of Messrs. 
A. or B. who are not to be got by a company at a higher 
salary. There are few joint-stock companies that can 
imitate “ John Company.” 
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ROADS IN INDIA AND TURKEY. 

A casvAt illustration we made use of in writing of the 
road system in Turkey has attracted more attention than 
we expected, and has drawn from the India Board, in the 
person of Mr. Frederick C. Danvers, in diplomatic 
phrase an official, in ordinary parlance an “oilicious” 
or semi-official defence of their conduct in the ad- 
ministration of the road system of India. This 
is complimentary to the Government of India, for it 
shows a susceptibility, in the matter of responsibility to 
public opinion, characteristic of the change of administra- 
tion. We can only hope that the remarks we have lately 
made on the claims of the engineers in the department in 
India, to be put on an equal footing with their military col- 
leagues, may meet with equal attention from the Council of 
India. 

We inserted the letter of Mr. Danvers without note or 
comment, and we have waited a little while, hoping that 
some of our readers conversant with India might, from 
their practical experience, have given an answer to it. 
India, however, although now of so much recognised im- 
portance to the engineering profession, is so little known, 
and so little attended to, that Mr. Danvers’ letter has 
passed without response, and might have been re- 
garded as a_ triumphant vindication by an able 
and distinguished official of the conduct of the 
company and the Governments, old and new, in the 


details of this matter, The explanation is, we 


matter of public works, against some ill-informed European. | 


The statements of Mr. Danvers are explicit, and, to the 
ignorant reader, conclusive; but we must say for our own 
part that it argues considerable rashness on the part of 
the India Office to come forward with such statements 
on this question on the mere chance of THz Encrneer not 





being as intimately informed as Indian officials on the 


| and this separation would be a loss to all parties. 





—— 


presume, 
that we drew a parallel between the governments of 
India and ‘Turkey, and this is a very sore subject at 
the India House, as the parallel has been drawn before 
by the Manchester Cotton Supply Association not 
at all to the advantage of the indian Government, 
We had no such motive, but we cannot allow Mr, 
Danvers’ letter to pass unchallenged, more particularly 
because this matter of roads is one of those things, in con- 
nection with the engineering Administration of India 
which requires public attention, with a view to its being 
put ona satisfactory footing, and under the competent 
direction of civil engineers, lustead of being played with, as 
it has been, by the Governments of India and their Public 
Works Departments. Mr, Danvers would lead the public 
of England to believe that, even under the Company’s 
government fifty years ago, the road question was solved; 
and from his enumeration of roads, that a complete 
system of roads has been provided for India. ‘Lhe fact 
is that to this day roads are among the great wants of 
India, and the neglect to provide them 80 Weak 
a point in the Administration that even in the 
yearly panegyric and apology of the Government of 
jndia, called “ Hast India (Progress and Condition),” 
roads form no distinct head in its last editions; and under 
the head of * Public Works,’ at p. 42, we can obtain no 
clear idea of what is being done. We are glad to learn 
.p. 43) that the whole of the road between Agra and 
Bombay is now open, and that it will be finished some 
time, 

Mr. Danvers speaks freely of roads 900 and 1500 miles 
long, and overwhelms us with proofs of existing or pro- 
jected roads. Of the “ferry funds ” so munificently pro- 
vided for their completion we will speak presently, but we 
wish to make our readers understand, if we can, what Mr, 
Danvers really means, for the trunk road and the Gauges 
Canal have been so often put forward in triumphant 
Vindication of the Government of India before an ignorant 
public that it is high time the public should understand 
that Mr. Danvers’ vindication is actually > the bill of 
indictinent which his Government is called upon to answer, 
Nine hundred miles of road isa big thing to speak of. It 
is solucthinyg respec table. Macadam nor ielford never laid 
down 9VU miles of * metal” at one stretch in this island, but 
fudia 1s Vast beyond this, Our possessions equal the super- 
ticies of Europe except iussia. Now let as suppose that we 
inglish had held the empire of Western Europe instead of 
Lidia for LUO 
for us, the Loman rvads and all other roads having been left 
to go to decay. He tells us that fifty years ago the English 
Government determined on hav ing “a Colmpiele system of 
what they have done. here 1s a road 
it will be extended 


is 


years, and we leave Mr. Vauvers to speak 


roads, and this is 
vpen from Berlin to Paris, and some da} 
to Madrid, A road begun trom Vienna to 
berlin, but not but there twelve other 
roads, Christiania to Drontheim in Norway, Burgos and 
Madrid in Spain, from Malaga to Valencia, a road 
irom Pisa to bt lorence, from livuen to Caen, another 
between Nurembury aud Ulm, and one between Neufchatel 


has been 


1s Huishedu ; are 
UOhe 
oue 
wud Gene\ 


vale 

Lo insure the completion of local roads we have given 
the local authorities of the several countries the proceeds 
4 the Ferry Funds to be disbursed wholly at their discre- 
ion, and likewise the application of local convict labour, 
Lhis is a most liberal ssure, and in order that its 


noney value may be estimated, we give the net revenue 


iuCe 


£ the Ferry Fund in sundry collectorates:—Holland, £25; 
West Switzerland, £35; Kast Switzerland, £42; Valencia, 
£120; Beira in Portugal, £22; ‘Tuscany, £250; Hoiland, 
£175; Jutland, £203; Normaudy, £37. 

ibis is as near a picture as we can draw in familiar terms 
of what Mr, Danvers has said; and, notwithstanding the 
projected Madras long road and the short roads completed, 
we say that before the late development of public works, 
the roads of India were really limited to the Grand Trank 
road and the results of the application of the Ferry Funds, 
{he reason that the Ferry Funds were so appropriated, was, 
as we intimated, because local taxation could not then be 
applied to the population for local improvements any more, 
tuan it could in Lurkey; and India was far behind Spain 
because Spain did institute a system of local taxation fo 
roadsand other improvements to beapplied by the preincia 
councils, and this experiment was successfuily carried out 
ft is a reproach to our Government that such public 
works of necessity have not been executed as to redeem 
our national character from the reproach of indolence, and 
to maintain our national glory; and the sooner these 
essentials of civilisation are proviied the more honourable 
it will be forus. ‘he best means of doing this, we are 
convinced, is by avoiding the errors of the past, and avail- 
ing ourselves toa far greater extent of the civil element, 
including civil engineers. 





THE BRITISH ASSOCIATION, 


As will be seen by our report in other pages, the 
ordinary work of the British Association began yesterday 
at Norwich, and it was preceded as usual by the meeting of 
the General Committee on Wednesday. At the latver 
meeting, ia addition tv the ordinary routine business, Dr. 
Richardson moved that an additional section of the Ass0- 
ciation should be created, for the purpose of dealing with 
the “applications” of science, and entering largely into 
commercial questions. Every speaker who rose had some- 
thing to say against the proposition, the principal objection 
being that at the present time the sections are open to the 
consideration of the commercial aspect of every question, 
and that there is no reason why valuable applications of 
scientific principles should not also be included in the 
business. It was felt that if the proposed new section 
were created it would tend to separate the practical from 
the theoretical men who now meet together in the sections, 
More- 
over, it was urged the larger the area over which theinfluence 
of the Association isextended the moreisits power weakened. 
Further, the Association in its present state requires & 
large number of halls and committee rooms for its accom- 
modation, so the more the number of the sections 1s 
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increased the more will its presence be confined to large 
towns and limited districts. Altogether it was felt that 
the proposed addition would make the machinery of the 
Association too cumbrous, and after this opinion had been 
freely expressed Dr. Richardson withdrew his motion, 
stating that his object had been gained by bringing the 
subject fairly under the consideration of the committee. 
Yesterday a marked feature of the proceedings was the 
interesting opening address to Section A, by its president, 
Professor Tyndall. In that address are visible the vigor- 
ous efforts which modern philosophy is putting forth to 
break down the barriers between organic and inorganic 
nature, the idea being that the force of crystallisation 
presents phenowena in inorganic nature approaching most 
closely to the forces which constitute vegetable life. In 
nature, vegetable and animal life slide so imperceptibly 
into each other that naturalists are puzzled whether to 
class some things—sponges, for instances—as belonging to 
the animal or vegetable kingdom. But the step between 
organic and inorganic life is much broader, an un- 
bridged gulf in truth; a gulf so wide that Professor 


Roscoe, who is treading along the very outside 
boundaries of chemical knowledge, sees, in common 


with the rest of the world, no chance that chemists will 
ever be able artificially to make even the minutest vege- 
table cell. Probably very many facts connected with 
molecular physics have to be discovered before we shall 
be in a position to do more than speculate wildly upon 
this abstruse subject. Professor Tyndall inclines towards 
a belief in the hard ultimate atom of Dalton, but we think 
that the boundary thus set up to creation has no such 
limit in reality—that there are possibly an infinity of 
yhenomena beyond our ken, building up the observed facts 
oon to those who have studied molecular physics. A 
gratifying task is this of helping to give Professor Tyndall’s 
ideas a stretch in one direction, since most of his specula- 
tions are so boundless that extension is out of the question. 
There may be more in the odic force of Baron Reichenbach 
than is popularly believed, and it would not be time wasted 
if some philosopher would repeat and verify his experi- 
ments, because if the statements of Reichenbach be true, 
his facts have opened up a new field in molecular physics, 
and in phenomena connected with the relationship between 
organic and inorganic life, 

lhe deliberations of the mechanical section of the British 
Association have always been amongst those fraught with 
most practical interest to the country, bearing as they do 
more directly on subjects of national expenditure—national 
industry, prosperity, and progress—than do discussions on 
the more recondite theoretical sciences. 

f we are to judge from the tone of the addre ss, which 
we have just heard delivered by Mr. Bidder, the president 
of that section, a series of papers will this year be brought 
forward which will embrace within their range most of the 
subjects at present of real importance in an engineering 
point of view, and if those who follow up these papers 
with discussion treat their subjects with the boldness with 
which the president alluded to some, at present, dis- 
puted points, we cannot doubt but that this year’s 
session will be marked by a more than ordinary amouut 
of practical usefulness. The president of the mechanical 
section’s allusions to the defects of our fleet were 
most severe, and his description of the manner in 
which these defects are denied in some official quarters, in 
the face of official reports themselves, took the meeting by 
surprise, and will doubtless astonish readers of the pro- 
ceedings of the British Association. It is, however, to be 
regretted that the Constructor of the Navy was not 
present to speak for himself. The first two papers read 
were on matters relating to steamship performance, and 
their discussion occupied a considerable time. The last 
paper, relating to water supply, storage, and drainage, will 
probably give rise to the most important discussion of this 
section, except perhaps that which will follow on Mr. 
Siemens’ paper to be read to-day, which has for its object 
the waste in puddling furnaces, and his theory as to the 
methods to be adopted for avoiding that waste. 

As our reports for this week must as usual close during 
the first day of the session, we must defer further notice of 
this great annual to our next week's publication. 


NEGRO EMANCIPATION AND STEAM MACHINERY. 

WHILE the cause of negro emancipation was being fought 

engineering results were undreamt of. In most cases the 
chief measure lcoked for in an increase of the production of a 
country is the increase of population; in the case of emancipa- 
tion the eifect was to decrease the productive power by enabling 
the large population to abandon work. Hence, the abandonment 
of sugar and other cultivations. Nor has the introduction of 
coolie labour had the effect of fully restoring production. Great 
improvements have been made in the sugar manufacture, but the 
difficulty is to get the sugar to manufacture. The rich land 
that grows the cane grows weeds which take a cutlass to keep 
them down, and the soil requires heavy labour. Guano and 
artificial manures have been tried, but the main thing is to 
get the cane into the ground. At length the steam plough 
has been largely introauced into Antigua, one of those islands 
where negro labour is most available, so that if it succeeds there 
it may be expected to spread over the West Indies. At present 
the plough is doing well, and it is hoped many abandoned 
estates that have fallen out of culture, from the difficulty of 
working them with oxen, will be restored to sugar cultivation. 
_ There is an old complaint against our manufacturers renewed 
m Antigua, that they are sending out too heavy engines, the 
consequence of which is that in wet weather they sink so deeply 
in the land that they cannot be moved fora iong time. It is 
thought the lighter engines applied to thrashing machines, and 
which are also more simple, will be found more suitable. 

We may observe, while speaking of sugar, that Fryer’s con- 
cretor is doing good service this season in Trinidad and Antigua. 
By compressing the sugar it makes a great saving on the voyage 
home, for the loss by drainage from “concrete” is only 1 per 
cent., while from common Muscoyado it is 10 per cent. 





Tae Rattway over Mount Cenis.— An accident has just 
occurred on Mr. Fell’s railway on Mount Cenis. A landslip has 
carried away a small portion of the line. ‘ihe traffic has not been 
much impeded, 





| distant variable, and from that we can find y by a second 





THE ENGINEER. 
ON THE PATH OF PROJECTILES WHEN THE 
RESISTANCE VARIES AS THE CUBE OF THE 
VELOCITY. 
By C. W. Merririetp, F.R.S. 


Ir has recently been shown by Professor Hélie in France, 
and by Professor Bashforth and others in England, that the 
scnidien which rifled projectiles receive from the air 
may be accounted for with a close approach to accuracy on 
the supposition that the law of resistance is as the cube of 
the velocity. 

I refer to an article which appeared in Tue Encineer 
for the 16th November, 1867, for a full account of the ex- 
perimental results which lead to this hypothesis. But it 
does not appear that the path has yet been traced, and 
therefore it occurred to the writer that the following in- 
vestigation of it might not be without interest. 

Although the equations of the motion in two dimen- 
sions cannot be completely solved, it is possible to 
reduce them toa shape in which we can both trace the 
path analytically and draw it with any degree of pre- 
cision which we may think worth the labour. 

If the resistance varies as the cube of the velocity we 
may write 

R=m v3, 


and then the equations of the motion are 


d? ao (‘ 8 ) dz 
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Transforming them so as to make x the independent 
variable, by the ordinary rules we get, writing as usual, 
dy dp 
da -Pdgrh 
d?t 
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dt\? 
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This last gives 
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dt 


dz 


Differentiating this with regard to x, equating the yalues 
de beSe: 
of 7 - ’ and then multiplying by q, We get 
1 i 
aes ene: vn : 
Tr ted q- dx ™Itmp q. - (5) 


the integral of which is 
3 
(—g)t=m Vg7.(C—3p—p’) ... 6 
To determine c, observe that if v be the velocity at the 
, ‘ ees 
highest point, we have for that point 7 : = v, and p= 0. 


Comparing (4) and (6) under these conditions, we find 
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The integration is now reduced to quadratures. By these 
we can form a table of » for given equidistant values of p, 
and we can then invert the table, so as to make 2 the equi- 
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application of quadratures. The horizontal velocity at any 
point is obtained without quadratures from (4) and (7), 
and then the time is obtained by a quadrature. For the 
velocity in the path, we have 


ds dx 
ae ai V tte" 
which again is simply algebraic. 

The graphical method given by the author in the 
“ Philosophical Magazine” for June, 1868, may with ad- 
vantage be substituted for much of this arithmetic. 

As regards the constants of the integrations which have 
still to be performed upon equation (19), we may escape 
them by taking our origin at the highest point, so that 
x, y, and p may all vanish together. 

The equation C—3 p — p? = 0 has only one real root, and 

de . d*y 
that is positive. As this makes ax 


0, it evidently 
gives an asymptote, whose inclination is the limiting angle 
with which a given horizontal velocity can be obtained. 
With a greater elevation even an infinite velocity would 
not give so geeat a horizontal velocity at the highest point. 

The distance at which this inclined asymptote (which is 
behind the gunner, and inclined forwards) cuts the axis of 
y above the highest point of the curve, is given by 


Se dp 


the limits being from p = 0 to the critical value of p given 
by C—3p—p> =. 

There will also be a vertical asymptote for a finite and 
positive valve of « For C — 3 p — p® does not vanish 
from p = 0 to p = — @; hence, by equation (7) « cannot 
become infinite between these limits; and, on the other 


hand, it is obvious that pi cannot change sign. 
c 
There will, therefore, be a vertical asymptote, whose 
horizontal distance from the highest point will be— 


g pee — 99 wae . 
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The path will thus bear a rough resemblance to one | 
branch of a hyperbola (z?—2 6? # y + 2c? y= 0) with | 
one of its asymptotes vertical. But there will be an essen- 
tial difference, as is obvious from the transcendental form 
of the equation (7). 

This solution is not analytically complete, since, if we 
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| broke through the solid part with 2025 Ib. 
| strength per inch of width:—When the rupture is through the 
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started from our natural data, the elevation and initial 
velocity, we should need a tedious tentative process to find 
out the datum essential to this solution, namely, the velo- 
city at the highest point. 

The whole process evidently fails when the projectile is 
fired vertically upwards or downwards, for in that case 
equation (1) becomes nugatory (0 = 0), and the path is 
rectilinear. But in that case we have more simply 
dt _ 1 
dv +nvi — g 


which reduces to quadratures in the same way as equation 
(7); but the density of the air would then form a variable 
element, and this would affect the form of the solution. 

It must not be regarded as settled that the cube of the 
velocity is the universal, or even general, law of atmo- 
spheric resistance. It has only been shown tohold for rifled 
cannon shot and small bore bullets, with velocities a little 
under and a little above that of sound. 

Royal School of Naval Architecture, 

South Kensington, August 1868. 


ADHESION OF LEATHER BELTS TO CAST IRON 
PULLEYS. 

Tue Journal of the Franklin Institute contains two articles on 
the above subject, which present some facts of value to mechanics 
and others who employ belts in the transmission of power. The 
facts given are the result of numerous experiments made by Mr. 
H. R. Towne, at the suggestion of Mr. Robert Briggs, and although 
begun and conducted without a knowledge of those made by Gen, 
Morin and MM. Poncelet and Prony, the results of which appear 
as a translation in Bennett's Morin’s Mechanics, it adds to their 
value to know that tke results of these independently conducted 
experiments are virtually the same. The fact that not only the 
butts in which the lacing holes are punched, but even the splices 
are the weakest portions of the belt, will surprise many who regard 
the latter, when properly niade, as the strongest parts, From the 
manner, however, in which the experiments were conducted, it 
would seem useless to attempt a dissent from the results as pre- 
sented. 

The report says: The experiments were made with leather 
belts of three and six inches width and of the usual thickness— 
about three-sixteenths of an inch. The pulleys used were re- 
spectively of i2in., 23gin. and 4lin. diameter, and were in each 
case fast upon their shafts. They were the ordinary cast iron 
pulleys, turned yon the face, and, having already been in use 
for some years, were fair representatives of the pulleys usually 
found in practice. 

Experiments were made first with a perfectly new belt, then 
with one partially used and in the best working condition, and, 
finally, with an old one, which had been so long in use as to have 
deteriorated considerably, although not yet entirely worn out. 
The adhesion of the belts to the pulleys was not in any way in- 
fluenced by the use of unguents or by wetting them—the new ones 
when used were just in the condition in which they were pur- 
chased—the others in the usual working condition of belts as found 
in machine shops and factories—that is, they had been well 
greased and were soft and pliable. 

The manner in which the experiments were made was as follows: 
—The belt being suspended over the pulley, in the middle of its 
length, weights were attached to one side of the belt, and increased 
until the latter slipped freely over the pulley : the final, or slipping 
weight, was then recorded. Next, 5lb. were suspended on each 
side of the belt, and the additional weight required upon one side 
to produce slipping ascertained as before, and recorded, This 
operation was repeated with 10 1b., 20 lb., 30 1b,, 401b, and 50 1b., suc- 
cessively, suspended upon both sides of the belt. Inthe tables these 
weights, plus half the total weight of the belt, are given as the 
*‘ equalising weights” (T2 in the formule), and the additional 
weight required upon one side to produce slipping is given under 
the head of “unbalanced weights;” this latter, plus the equal- 
ising weight, gives the total tension on the loaded side of the belt 
(T, in the formule). 

The belt, in slipping over the pulley, moved at the rate of about 
200ft. per minute, and with a constant, rather than increasing, 
velocity, or, in other words, the final weight was such as to cause 
the belt to slip smoothly over the pulley, but not sufficient to en- 
tirely overcome the friction tending to keep the belt in a state of 
rest. In this case (i.¢., with an excessive weight) the velocity of the 
belt would have approximated to that of a falling body, while in 
the experiments its velocity was much slower, and was nearly 
constant, the friction acting precisely as a brake, By being care- 
ful that the final weight was such as to produce about the same 
velocity of the slipping belt in all of the experiments, reliable 
results were obtained, 

It became necessary to make use of a weight such as would 
produce the positive motion of the belt described above, as it was 
tound impossible to obtain any uniformity in the results when 
the attempt was made to ascertain the minimum weight which 
would cause the belt to slip. With much smaller weights some 
slipping took place, but it was almost inappreciable, and could 
only be noticed after the weight had hung for some minutes, and 
was due very probably to the imperceptible jarring of the building. 
After essaying for some time to conduct the experiments in this 
way, and obtaining only conflicting and unsatisfactory results, the 
attempt was abandoned, and the experiments made as first 
described. 

The value of the coefficient of friction which we deduce from 
our experiments is the mean of no less than one hundred and 
sixty-eight distinct trials. 

It will be noticed, however, that the coefficient employed in the 
formule is but six-tenths of the full value deduced from the 
experiments, the latter being 0°5853 and the fommer 0°4229, This 
reduction was made, after careful consideration, to compensate 
for the excess of weight employed in the experiments over that 
which would just produce slipping of the belt, and may be regarded 
as safe and reliable in practice. 

Experiments were also made upon the tensile strength of belts 
with the following results:—The weakest parts of an ordinary 
belt are the ends through which the lacing holes are punched, and 
the belt is usually weaker here than the lacing itself, The next 
weakest points are the splices of the several pieces of leather 
which compose the belt, and which are here perforated by the 
holes for the copper rivets. The strengths of the new and the 
partially used belts were found to be almost identical, The 
average of the trials is as follows :— 

Three-inch belts broke through the lace holes with 629 Ih.; 
3in. belts broke through the rivet holes with 1146 lb.; 3in. belts 
These give as the 





lace hole, 210 lb; when the rupture is through the rivet holes, 
382 1b.; when the rupture is through the solid part, 675 lb, The 
thickness being seven thirty-secondths of an inch (= 219), we have 
as the tensile strength of the leather 3086 lb. per square inch, 
From the above we see that 200 1b. per inch of width is the 


| ultimate resistance to tearing that we can expect from ordinary 


belts. 
The experiments herein described are strikingly corroborative of 
those already on record, and this gives increased assurance of their 





| reliability, and although there is nothing novel either in them or 


in their results, it is boped that they will prove of interest, and 
that an examination of them will lead to confidence in the for- 
mule which are based upon them, 
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THE GREAT CANNON OF MOHAMMED IL, NOW 
AT WOOLWICH. 


One of the finest, if not the very finest, specimens of ancient 
bronze ordnance in existence is now the property of Great 
Britain, and is deposited at the Rotundo Military Museum on 
Woolwich Common, where we recommend our readers who take 
interest in ancient metallurgic arts or in artillery to go and 
examine this, which is, in fact, one of the monuments of history 
at one of its most remarkable periods. 

The illustrations of the grand old gun, namely, the general 
view of the two massive parts of which it consists—the chase 
and the breech chamber—engraved from a photograph taken of 
these as they lie upon blocks in the open air outside the Rotundo, 
and the longitudinal section of the whole gun when screwed 
together, with the chief dimensions figured, we are enabled to 
place before our readers through the kindness of General Lefroy, 
R.E., President Ordnance Select Committee. 

This gun, each segment of which must be accounted a very 
great bronze casting for any period of art, the total weight being 
nearly eighteen tons and three-quarters, formed part of the 
armament of the ancient Hissar, or Castle of Asia, at the mouth 
of the Dardanelles, and was presented to her Majesty the Queen 
by the Sultan of Turkey, Abdul Aziz Khan, in 1866. Not in 
exchange for this noble present, but in testimony of the estima- 
tion in which this national gift is justly held, our Government 





has presented in return to that of Turkey a complete rifled gun 
of wrought iron of the heavier class, made at Woolwich, with its 


—in one word, everything about this gun, indicates consummate 


judgment and forethought, and its execution the high skill of 
the designer and fabricator. No part of the gun has ever been 
touched with a tool, except to “fettle” off the loam, in and 
upon which it was cast, and to cut off the “gaits,” &. The 
screws, both male and female, have been cast as they now 
exist, and though but 34in. pitch they seem to fit well together. 
The ornamentation, simple and grand, is well suited to the huge- 
ness of the casting, and the astragal bands have been judiciously 
employed where the successive rings of the loam mould were 
joined and superimposed in the casting pit, so as to hide any sign 
of a junction in the casting. 

Each of the two segments is cast with the same diameter of 
projecting collar all round at each end. These are cored out, 
and the recesses are crossed at intervals of about 8in. from centre 
to centre measured circumferentially, by rounds or rundles 
of bronze, cast with the rest, giving free space beneath and at 
each side of each of these. By preserving the equality of 
diameter of all these collars either segment or the entire gun can 
easily be rolled or “ parbuckled” upon its side, always rolling in 
a straight track, whereas had one been larger than the other the 
gun, as a conic frustrum, would in rolling have described a curve 
of a circle, and so have needed frequent pinching into the 
right path again. But each segment must be made to revolve 
on their common axis in order to be screwed together or un- 
screwed. For this one at least must be held at rest, or both 
rotated oppositely; but iron was not a drug in 1464, nor were 
iron spanners to hold a polygonal solid of nearly 3ft. diameter to 

















ammunition and adjuncts; thus for that, whose value now; 
consists in part in its antiquity and in its connection with the 
past, returning that of which artillery knows of nothing newer, | 
and whose import and relations are of the present and the | 
future, and of the most practical kind. 

For obtaining this fine monumental addition to our national 
artillery museum we have grounds for believing that England is 
indebted, personally and principally, to the fine taste and to the 
ceaseless zeal and energy of General Lefroy. Mr. Wrench, H.M. 
vice-consul at the Dardanelles, and Riza Pasha, the Seraskier, or 
Ottoman Minister of War, were those who mainly gave effect 
abroad to our wishes, and procured the Sultan’s permission 
to present the gun. It was unscrewed, embarked, and 
brought home by Captain Commerell, R.N., of H.M.S. 
Terrible, and was brought from the wharf to its present destina- 
tion under the care of the artillery officers stationed at Wool- 
wich. 

In addition to the general interest which attaches to this huge 
piece of artillery, in common with the others more or less like it 
which arm the castles of the Straits of Constantinople, this 
particular gun possesses in one point a peculiar interest to us 
English. There is but little doubt that it is the identical gun 
which fired the stone shot which destroyed the frigate Active of 
Admiral Duckworth’s fleet, when that officer forced the straits 
in 1807. It is probable also that this gun now at Woolwich 
is one of the two specially referred to by Bishop Pococke 
in his “Travels in the East.” He says: “The guns at 
the Natoli Eski Hissar are fourteen of brass without carriages, 
loaded with stone balls; eight others towards the south, two 
very fine ones amongst them, one 25ft. long, adorned with fleurs 
de lis, which, they say, was a distinction used by the emperors 
of the East before the French took these arms, and I have seen 
them in many parts. The other is 20ft. long, in two parts, after 
the old way of working cannon of iron in several pieces. The 
bore of this is 2ft., so that a man may sit in it; two and a-half 
quintals of powder are required to load it, and it carries a ball of 
fourteen quintals.” The second of the guns here referred to is 
most probably that now in our possession. The dimensions 
given by Pococke are obviously like the weights of charge, &c.— 
mere approximation or taken from hearsay. The being made in 
two parts and ornamented with fleurs de lis are the points of 
identification. The four rings of apparent fleurs de lis, two upon 
each part, may be seen in our view. 

As this gun was cast in the year of the Hegira 868, or in 
A.D. 1464, or eleven years after the taking of Constantinople by 
the Turks, there would be no very startling improbability in 
their having assumed the insignia of the Greek emperors if the 
eur de lis were such as Pococke says; and as these guns were 
cast for them by Franks from the empire it is not impossible 
that a subject of the descendants of Charlemagne, should have 
chosen the fleur de lig for the ornamentation of his castings; but 
upon a close examination made by ourselves of the Woolwich 
gun, the opinion may be hazarded that most probably these 
ornaments are only apparent fleurs de lis, The ornament con- 
sists, in fact, of a running collar of conventionalised leaves, like 
fig leaves, in low flat relief, with the recessed interspaces between 
these such that they are in outline the same as the leaf reversed. 








The proportions, the decision as to the forms of all the adjuncts 





be"had. So the founder devised his admirably simple and effi 
cient rings of “rundles,” between any two of which any bar of 
iron—or even a handspike of hard tough wood, such as the mul- 
berry or carob, which abound in the East—can be thrust and 
serve all the purposes of the most elaborate spanner; while these 
same “rundles” afford the means for most effectually “ pinch- 
ing” the whole gun along when being rolled on the ground. 

The chase of the gun appears to be quite cylindrical, and bears 
the deep rectilineal traces of the scoring of the granite balls that 
have passed through it. In some of the ancient wrought iron 
bombards, e.g., in Mons Meg at Edinburgh Castle, the chase is 
purposely made conical and widest at the breech end. The 
object of this was to relieve the first severe strain of the exploded 
powder, upon an essentially weak gun in proportion to its calibre, 
by an excessive windage—about jin. in Mons Meg—at the breech 
end, which lessened and became very small at the muzzle, when 
the ball was in motion and the powder gases had had time and 
space to expand. But accuracy of aim was sacrificed by this 
plan. The same end is secured much more scientifically in this 
old gun by means of the extreme length of the powder chamber 
and the position of the vent at the extreme rear end. The 
charge of powder was in those old days put in loose with a copper 
ladle or scoop, a tool in use in the last century, if not later, even 
in our service, though now disused wholly, and of which some 
examples are preserved at the Rotundo. The powder was 
rammed together as it was put in, and being rather slow burning, 
from impurity of the nitre, not being glazed and from other 
causes, when it was ignited at the rear end, the whole mass of yet 
unignited powder, pushing the ball slowly before it into motion, 
was driven out of the chamber, diffused, and then rapidly flashed 
off into gas in the body of the gun. Thus the severe initial 
strain upon the gun at the instant of giving first motion to the 
ponderous ball was avoided, and yet before it reached the muzzle 
almost as high a velocity was given to it as the quality of the 
powder and the relations between the weight of the powder and 
the projectile admitted of. This, too, was no doubt the reason 
why the vent was made of so large asize. Baron de Tott, in his 
travels, says that “the touch-holes in most of the Kamerlichs of 
the Dardanelles are as Jarge as the barrel of a musket,” and with 
this the gun we are describing agrees. It cannot be supposed 
that the makers of these guns assumed so large a vent necessary 
for the certain ignition of the powder—it is certain they were 
not originally small and have worn out large—but it is clear that 
by this large vent they secured the powder chamber itself from 
the effects of the too sudden ignition of the powder therein, just 
as by the adjustment of the form of the chamber they secured 
the body of the gun against the same. These and the general 
proportions of the parts show consummate skill—that highest of 
all practical skill which accepts the facts of nature so far as they 
are then known, however imperfectly, and deals with them to the 
best advantage for a desired end and aim. It is not known with 
any certainty who was actually the designer and moulder of 
this identical gun. One of the inscriptions upon the gun itself, 
i.e, upon the muzzle, as interpreted by Mr. Redhouse, declares 
it to have been “The work of Miné Ali, in the month Rejeb,” 
that is to say, of a Turkish workman. 

It seems a somewhat bold thing to reject such testimony ; 
nevertheless we much doubt that Miné Ali was the name of the 
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actual workman, but rather of the Turkish officer of ordnance 


charged with the execution of the gun. It is no doubt possibie 
that the Turks may have brought some amongst them from 
the depths of Asia who had learnt the bronze founders’ arts for 
ages practised there; but it is highly improbable. Turkish 
native arts were at least as barbarous then as they are now, and 
it appears to be certain that the earliest of these heavy bronze 
guns cast for the siege of Constantinople were the handiwork of 
Frankish artisans. 

We are therefore much disposed to believe that this gun wag 
moulded and cast by that same Urban, or some of his pupils 
or assistants, who about thirteen years previously had cast 
for Mohammed II. the like huge guns wherewith he battered 
down the walls of Constantinople. Urban was a Dane, or 
more probably a Hungarian, who, according to Leonardo 
of Chios, had been in the ill-paid service of the Greek 
emperor at Constantinople, and deserting from that, came 
and oftered his services to the Turk. Gibben, in the lively 
sketching of his luminous page (vol. xii., pp. 197—199), has given 
a capital picture of the conference between this able son of Tubal 
and the fiery, ambitious, savage, but able and intellectual Mo. 
hammed. 

The earliest guns were cast by Urban for the great siege, at a 
new foundry erected at Adrianople, and the first gun was cast 
within twelve weeks of the order to proceed. Probably Woolwich 
could not do much more in way of speed to-morrow. This first 
huge gun was dragged one hundred and fifty miles, thence to the 
shores of the Bosphorus, over a country then as now almost 
without roads, and the transit occupied eight weeks, and wag 
accomplished by a team of sixty oxen and four hundred men, 
while two hundred and fifty pioneers levelled the way for its 

e. 

Some stone balls have been presented with this great gun; 
each weighs about 670 lb., a weight which nearly agrees with 
that given by Leonardo, viz., ten Greek talents of sixty mine, 
or nearly sixty of our avoirdupois pounds. The caliber, as assigned 
by Gibbon (p. 198), is twelve palms; but it is obvious, on com- 
parison with his original, that he has confused caliber with cir. 
cumference. Leonardo's expression is, ‘ Lapidem qui palmis 
undecim ex meis ambibat in gyro.” De Tott says that, from mani- 
festly another kamerlich, a stone ball of 1100 1b. weight was fired 
with a charge of 330 lb. of powder, which in his presence flew 
600 yards before it struck the water, when it broke into three 
rocky fragments, which, throwing up the surface of the Darda. 
nelles into huge jets of water and foam, slowly ricochetted across 
the straits from the shores of Europe to those of Asia. Though 
only capable of being fired (all of them until very recently) at an 
object that should come into the line of fire—for none of these 
guns were mounted except on blocks of wood or stone—they 
were no contemptible weapons. The granite ball of 800 lb. 
weight, said to have been 2ft. 2in. diameter, which struck the 
Active in 1807, broke through the port bow bulwarks, tore open 
the main deck forward, carried away the “bitts,” and after 
crushing such masses of timber, rolled slowly across the deck, back 
apparently by recoil. Another such ball carried away the steer- 
ing gear of the Republic, and killed or wounded twenty-four men. 
The mainmast of the Wyndham was also thus carried away, and 
the forecastle and bow of the Royal George of 110 guns was so 
dislocated by one ball that she was with difficulty saved from 
foundering. Such is the account given by Von Moltke in his 
account of the Russian campaigns in Bulgaria and Roumelia of 
1828-29, and which, we believe, coincide with our own as to 
Admiral Duckworth's bold and hazardous achievement. 

Within a late period it appears that some artillery officers of 
the Prussian service have constructed for the Turkish Govern- 
ment a huge sort of timber garrison carriage for one of those 
great kamerlichs, by which it can be trained round a considerable 
angle. Upon the gun now at Woolwich there are a number of 
Turkish and Arabic inscriptions; some of these, if not the whole, 
have been deciphered by Mr. Redhouse. One of these near the 
vent states that the weight of the shot is 240 okes = 679 lb. 
avoirdupois; and the powder due to it 174 okes, or 494 lb., and 
that three degrees is the proper elevation for the piece. Some of 
the little inscriptions upon the exterior appear to be stanzas of 
Turkish poetry — perhaps the thoughts with which in ages past 
some sentinel has whiled away the hours, as he outwatched eachstar 
and saw it sink beneath the dark and placid waters of that narrow 
sea upon whose shores empires have arisen and have decayed and 
fallen, and which have witnessed so many of the great struggles of 
the world for monarchy and dominion, from the days of Persia and 
Macedon down to our own; and which are destined most probably 
to be the theatre yet of one of the decisive contests of the future. 

Great interest is added to this ancient warlike trophy by the cir- 
cumstances—the historique, as the French would so well express 
it—of the time and of the men, or, rather, of the man—Moham- 
med II,—that brought it into existence. A wonderful fellow— 
a Turk of the true old conquering breed every inch of him—a 
barbarian in many ways—one to discover the truth or falsehood 
of the tale of a stolen melon by ripping up the bellies of a dozen 
pages, one or other of whom must have eaten, but who all denied 
it; a scrupulous follower of Islam—washing his hands in pure 
water after he had conversed with any dog of a Giaour, but with 
no prejudice to prevent his employing the unbeliever’s brains 
and hands; a ruthless despot, a hardy soldier, a fine 
horseman, a Turk in person house and habits, but yet a 
man versed in some of the so-called science and astrology of his 
time, capable of writing and speaking in five languages, and for a 
Moslem with the almost heterodox love of beauty in fine art, 
which caused him to invite to his court and to liberally treat 
some’of the early painters and artists of Italy. Of large and politic 
aims, discerning clearly the necessity of centering and steadying 
the Turkish power by the possession of Constantinople, and 
following that out with a ceaseless energy and fixed aim, and 
perseverance that never flagged until he passed a conqueror over 
the battered walls of the empire city, which, after an existence of 
eleven hundred years, then ceased even in name to sway the East, 
when Constantine Paleologus, the last emperor, died in the 
breach. 

The epoch was marked, and one of crisis for Europe. Could 
we roll back the scroll of time, and, as from some upper air, see 
the Europe of 1450 to 1480, or so, we should see our own fore- 
fathers losing just two years before the Turks were in Constan- 
tinople, and the crescent supplanted the cross on Santa Sophia 
all their possessions in France except Calais, that last English 
garrison which Mary said long after would be found graven on her 
heart, if she had one. The Arabs were still kings in Granada; the 
Portuguese, away from the strife of Eastern Europe, were the 
daring navigators and great discoverers of new lands, Guinea had 
just been found out by them. Italy was the seat of fine arts 
and of luxury, and the centre of commerce, with her oligarchical 
republics, her splendid families—the D’Estes were just acquiring 
ducal rank, the Medici were rising to their meridian splendour, 
the deep infamy of some of the worst of Popes, though splendid 
enough to attract the personal visit of the Emperor Frederick 
of Germany, was yet making the Italian peninsula a charnel- 
house of assassination, poisoning, and violence—a moral lazar- 
prison, Qur own country was the unhappy scene of civil 
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war at home and conflict abroad. France was getting girt 
together under the wise and unscrupulous policy of Louis 
the XI. and Charles the Bold, by qualities in some respects 
like, but in others and the most valuable, how much un- 
like those of Mohammed, was bringing that ruin upon his own 
cause and country, that at last made Burgundy part of France. 
Everywhere the old was fast passing away, and the new, though 
unseen, taking its place. Everywhere there was commotion and 
violence; commerce and fine art in Italy, and arts and manufac- 
tures in the great burgher Lowns of medisxval Germany, kept these 
the only comparatively peaceful spots we can discern in Europe. 
But as we look towards the Eastern horizon we see the commotion 
at! its worst. Poland and Hungary are the only ramparts that 
prevent the conquering Turks from overrunning the rest of 
Europe and joining overland their brethren in the faith yet in 
Spain. At Constantinople the form, the shadow, and tradi- 
tions of the Roman empire still remain, though without a trace 
of its power, Before 1440 the city waa, in fact, surrounded by terri- 
tory won by the Turkish sword, and three sieges soon attested the 
truth dashed by Mohammed in the teeth of the Emperor’s envoys 
to him, that the Emperor of the West owned nothing outside 
the walls of his city. But the city itself was not to be reduced by 
such assault as Turkish cavalry could give it; to reduce it powerful 
artillery was to be cast, and, with the eye of a genuine soldier, 
Mohammed II. saw that the base for all his operations against it 
must be his gaining power to close the Dardanelles at both the sea 
extremities, and so at once react upon the wealth, commerce, and 
even the very food of the place, and diminish its resources of 
defence, whenever his artillery should be placed before the walls. 
These castles of Europe and of Asia are to-day the silent witnesses 
of his political and military foresight, and the high crescents that 
gleam in the morning air as we steam up the strait to Constan- 
tinople are the enduring proofs of his success—a success which 
produced the last and complete change in the condition of the 
world, which began in decay at Rome herself, long before. 

Such is the panorama of events, such the reflections that crowd 
upon the mind of any man with some historic culture, as he looks 
upon this graud old Turkish gun, which, beyond question, played 
a most distingufshed part in the events that almost immediately 
succeeded the great siege. For Turkish power continued to rise 
more and more ascendant under Mohammed, and his successors 
Bajazet II. and Selim I., and only reached its zenith about 1520, 
when about the early dawning of our own Reformation it reached 
a point from which it has since steadily declined. But we have 
been occupied too long with the fascinating look backwards upon 
these fragments of the world’s wonderful drama. 

Before concluding we must add one word of a very unimagina- 
tive and practical sort. This grand old Turkish gun, along with 
scores of other highly interesting amcient, and many captured, 
pieces of artillery, are all lying, for want of room, out in the 
open air, and exposed to the wet and weather in front of the 
Rotundo. I is quite true that the atmosphere of Woolwieh is 
not quite as bad as that of London, which in a few months has 
made the Trafalgar-square lions of bronze as black as soot, and 
as all other London statues are. But yet examination of the 
guns at Woolwich thus exposed, show that the fine green Patina 
is getting deteriorated on all of them, and that every object left 
outside, owing to this want of room within, and especially every 
object of iron, is getting corroded and destroyed. Why, let us 
ask, is not the Rotundo enlarged so that everything should be 
covered! For a very moderate sum'the outer walls could be 
pierced and a polygonal gallery of 50ft. wide erected all round 
the present building, which would far more than double its avail- 
able area. Much money is spent by the State to much worse 
purpose, but we shall probably return to the subject. 





THE NEW RAILS FOR THE CANNON STREET 
AND CHARING CROSS RAILWAY. 

Ix Tue Encineer of Nov. 15th and 22nd last, we gave some parti- 
culars, and a section, respecting a new compound rail proposed to 
be laid down by Mr. Peter Ashcroft, engineer-in-chief of the 
South-Eastern Railway upon the Charing Cross section. That 
piece of road, as may be supposed, involves an immense amount 
of tear and wear in both way and rolling stock, and no more im- 
portant desideratum can occupy the attention of the engineer 
than the provision of a road that will prove something like 
“permanent,” and will at the same time furnish such smooth 
and equal means for running as will economise the tear and wear 
of the rolling stock. Portions of the new rail were laid upon 
the curve between London Bridge and Cannon-street stations 
about the time referred to—nearly nine months ago—and have 
been sufficiently tested to justify fuily the relaying of the whole 
line between Cannon-street and Charing Cross with rails of the 
same pattern. The trial lines just referred to are on a radius of 
eight chains, which some engineers of eminence considered a test 
that the new rail would not bear, but in laying it no difficulty 
was experienced, and a very true and smooth curve was more 
easily obtained than would have been possible with a double- 
headed rail of the ordinary pattern of either iron or steel with 
fished joints. One of these lines on the curve referred to has 
taken, during the nine months, the whole of the down traffic 
from Cannon-street station, which, including empties and de- 
tached engines with trains, averages about 700 trains, &c. per 
day. We have had an opportunity of going over the line, and 
find the road in as good order as it was on the day it was laid, 
the head of the rail only partially polished with the wear, and 
not the slightest symptom of slackened bolts or sprung spikes. 
The powers of endurance of this road have indeed exceeded the 
most sanguine expectation. The relaying of the Charing Cross 
line is being proceeded with as rapidly as it is practicable, the 
principal part of the work having to be done between one o'clock 
and half-past four in the morning, in which time about 700 yards 
are being laid daily. 

The new rail has a single head, and is of Bessemer or puddled 
steel. It is supported on continuous rolled iron cheeks, upon 
which the head of the rail rests, and to which it is bound by 
jin. steel bolts 18in. apart, passing through the three 
pieces, the inner sides of the cheeks and the neck of the steel 
rail having corresponding serrations to bind the whole the more 
firmly. They are really, as thus bound, practically as one con- 
tinuous piece of metal. The cheeks are a rectangular flange of 
jin. thick, strengthened considerably at the angle. The 
transverse sleepers of the road, about 2ft. Sin. between 
centres, ,have been retained, and longitudinal sleepers, 10in. 
by 4in., have been fastened upon them by the cheek spikes 
and by bolts. The timbers are liberally treated with Stockholm 
tar, and the road as it is being finished is, in its bearings, metals, 
and in all respects one of the strongest yet laid, and gives as 
hopeful promise of durability as any in existence. The rail 
stands 4in. above the sleeper, the cheeks giving a 6hin. 
bearing. 

Some of these 78 Ib. rails in course of removal give conclusive 
evidence of the enormous tear and wear upon the Charing Cross 
section. Although only laid for about fourteen months they are 
ground down nearly to the neck, or are laminated out of all 
shape. The new compound rail is 106 Ib. to the yard, including 





HUSBAND'S SAFETY GOVERNOR FOR CORNISH PUMPING ENGINES. 











ELEVATION 





’ 


a= —~s. 





~ 






/ 


Oy} 





7 eN 





3 werrernersarrap 


i 


ALTIEPTPULLLLLEDEPERELLE 


Bid 
ao 


Wildl = Winaceen 


te 


y 


Ey 


Wi Z 2 
' dda 


N 


SOY 


8 
ran Sr 





















the steel rail, 44 Ib., and the cheeks; its first cost is much less, 
we believe, than that of the ordinary double-headed steel rail in 
chairs, and the comparative cost uf renewal, it may be expected, 


will contrast still more favourably. ku. aiiatas 





HUSBAND'S GOVERNOR. 


THE above illustration represents a very effective safety governor, 
designed by Mr. W. Husband, of Hale Foundry, a gentleman who 
has done much towards perfecting the details of large pumping 
machinery. 

In mine pumping engines the most serious accidents arise from 
the breaking of main rods, which naturally takes place during the 
time that the engine is taking steam; the piston being suddenly 
relieved from its load, a general smash is often the result. A 
sudden decrease of load on the engine from any cause whatever 
endangers its safety, and the spring beams must suffer if the attend- 
ant is not at his post. What the engineer would do to prevent 
such a result would be to throw up the equilibrium catch imme- 
diately the engine evinces a tendency to what is technically 
called come “in-doors” too fast; but the engineer cannot be 
always prepared for such emergencies, nor could he, if stationed at 
the handles, throw up the catch in time. Mr. Husband’s safety 
governor is designed to act simultaneously with the engine, and is 
thus described in reference to the engraving. The plunger Z makes 
its up stroke with the up stroke of the engine, and draws its water 
through a valve from a cistern forming part of the ordinary cataract 
cistern. The water so pumped is discharged into the same cistern 
through the regulating cock D, which is adjusted by means of a rod 
M from the engine floor. If the engine increases in speed above its 
normal rate of working, from any cause whatever, the water is 


throttled in its discharge through the cock D, and a pressure is | 
to raise it; as the piston | 


thus imposed upon the piston E, tendin; 
E rises, the lever S comes in contact with the catch A, and thereby 
lifts the equilibrium catch B. To increase the effectiveness of the 
apparatus an additional cock N is provided, which closes as the 

iston E rises, thus increasing the force imposed on the said piston. 
We do not know that anything has before been practically carried 
out to effect the same ——- as that of the governor we have 
described; and seeing that it does not add much to the cost of the 
engine, and considerably enhances its safety, it should be ex- 
tensively applied, 





SOCIETY OF ENGINEERS. 

On Friday last some of the members of this Society joined in 
one of those excursions which are usually of an interesting and 
instructive character, and on this occasion in particular the works 
selected forinspection were both of anattractivenature. From what- 


ever cause, however, themusterof members wassmall, in fact, quite | 


| unworthy in point of numbers to fitly represent the Society when 
visiting two such works as those of the Patent Concrete Stone 
Company and the Thames Ironworks. The now celebrated works 
of Mr. Frederick Ransomes’ Company were the first visited, and 
with them, their object, their su and the indomitable per- 
severance during something like twenty-four years which has led 
up to that success our readers are already familiar. It is now 
eleven or twelve years since we first noticed the new principle in 
concrete manufacture on which Mr. Ransome was experimenting. 
We described the present works when nearly completed in 1866, 
had the pleasure of recording their successful operation last year, 
and are now pleased to find that since then their monthly rate 
of production has been quadrupled, whilst its application for 
replacing ornamental carved stonework has at the same time been 
extended to almost every English possession, notably to India, 
as we lately mentioned, and to several foreign countries. 

The visitors to East Greenwich on Friday saw the process, which 
we have already described! proceeding with all that regularity and 
an activity which mark an established manufacture. The solution 
of silicate of soda formed by the rapid decomposition of flints in 
steam, at about 70 Ib. pressure, in presence of caustic soda, was 
being run offin measured quantities for mixture in the proportion 
of about one-ninth by weight, with fine siliceous sand, in some 
cases mixed with powdered limestone. The mixing, accomplished 
under edge-runners, brings the previously dried sand into some- 
what of that moist state in which children delight at this season 
of the year to find material for sand houses on the shore—a little 
| more sticky, however, and not quite sodamp. With such a sub- 
| stance—remembering that the sand itself is very fine—it will be 
easily seen that any desired form can be moulded, but 
when the mould is removed it still requires the action 
| of a most beautiful chemical reaction in order to secure 
| the perfect hardness and permanence of the stone, an 
}end which is attained by washing and saturating the 
moulded articles with chloride of calcium, during which 

rocess the silicic acid and oxygen of the silicate com- 

ining with the calcium of the chloride give rise to two new com- 
binations, viz., silicate of lime, the desired cementing agent, and 
common salt, which as it exudes from the more thoroughly ho- 
mogeneous artificial stone, is washed off under the enormous 
shower bath which nearly fills the first section of the works on 
entering the river, and subjects the stone to the last m 
operation before shipment . The main merit of the invention 
consists in this very beautiful adaptation of subtle chemical 
affinities to the purpose which the inventor had in view—it was 
the culminating step, also, for without ithe had repeatedly failed 


to render his stone reliable in hardness and durability. Com- 
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mercially, the most important operation is the obtaining a silicate 
of soda by the cheap and ready means now adopted, and this 
Mr. Ransome invented independently of, though subsequent to, 
in point of time, a Mr. Dunne, who proposed to use it for the 
manufacture of silicated soap. We have thus far, to a certain 
extent, alluded to the main tacts of what we had previously de- 
scribed, for we have not every day a new, a perfectly original, 
and really successful manufacture to speak of ; but we must 
now, as did the members of the Society of Engineers, thank Mr. 
Ransome for what he had shown and lucidly explained, and 
cross to Blackwall in Messrs. Yarrow and Hedley’s smart little 
steam launch fora walk through the Thames Ironworks. In 
the board-room in which the visitors were first received are a 
goodly collection of the models of vessels which have from time 
to time been turned out by the company; amongst these are the 
Pervenetz, for Russia, the Napoleon III., Serapis, Vallient, 
Warrior, Minotaur, &e. &c.; and in the drawing-vilice the de 
signs of the Turkish Government's turret ship Turk, the keel of 
which has just been laid down; she is to carry two heavy Arm- 
strongs, to have Gin. armour plating, and to steam fourteen knots 
an hour. After passing through the extensive shops of the Thames 
Ironworks—which we regret to see are, like their neighbours, 
in a state of comparative inactivity—the visitors inspected two 
corvettes of 23°0 tons each o.m., at present on the stocks, From 
thence they proceeded to the adjoining Victoria Docks, where 
they were received by Mr. Macrow, the Thames Ironworks Com- 
pany’s Naval Architect. Here they inspected the King George, 
built for the Greek Government, and carrying two 300-pounder 
Armstrong guns firing from a fore and aft battery. They were 
afterwards conducted over the Kinig Wilhelm, built for the 
Prussian Government, and now being fitted out. This vessel is 
a splendid example of modern naval architecture, and reflects 
great credit on the Thames Company. She is now in a very 
forward state, and will repay a visit. R 





THE BRITISH ASSOCIATION. 
PRESIDENT’S ADDRESS. 
Continued from page 137.) 

To the astronomers’ objections to these theories I turn with 
diffidence; they are almost vehemently urged in what is in many 
respects the cleverest critique of them that I have hitherto met 
witb, and which appeared in the North British Review. It is 
anonymous; I am wholly ignorant of its author, and I regret to 
find that, in common with the few other really able hostile 
critiques, it is disfigured by a dogmatism that contrasts unfavour- 
ably with Mr. Darwin’s considerate treatment of his opponents’ 
methods and conclusions. The author starts, if I read him aright, 
by professing his unfamiliarity with the truth and extent of the facts 
upon which the theories of evolution and natural selection are 
founded, goeson tosay that “‘the superstructure based on them may 
be discussed apart from all doubts as to the fundamental facts.” The 
liberty thus to discuss no one may dispute or curtail, but the 
biologist will ask, to what end can such discussion lead? Who 
would attach much weight to the verdict of a judge passed on 
evidence of which he knew neither the truth nor the extent. As 
well might a boy guileless of mathematics set himself to test the 
forty-seventh proposition of the book of Euclid, by constructing 
paper squares corresponding to the sides of a right-angled triangle, 
then cutting up the smaller squares, try to fit the pieces into the 





larger, and failing to do this with exactitude, conclude of the | 


problem, as the reviewer does of the theory, that it is “‘an in- 
genious and plausible speculation, marking at once the ignorance 
of the age and ability of the philosopher.” 

The most formidable argument urged by the reviewer is, that 
**the age of the inhabited world as calculated by solar physics, is 
proved to have been limited to a period wholly inconsistent with 
Darwin's views.” This would bea valid objection if these views 
depended on those of one school of geologists ; and if the 500,000,000 


years, which the reviewer adopts as the age of the world, were, as 


an approximate estimate, accepted by either astronomers or phy- 
sicians. But in the first place the reviewer assumes thut the rate 
of change in the condition of the earth’s surface are vastly more 
rapid at the beginning than now, and has gradually slackened 
since ; but overlooks the consequence, and according to all Mr. 
Darwin’s principles the operations of natural selections must insuch 
cases have been formerly correspondingly more rapid ; and in the 
second, are their speculations as to the solidity of the earth’s erust, 


dating back over 500,000,600 years, to be depended upon? In his | 


great work, the author* quotes for these numbers, gives as possible 
limits, 20,000,000, or 400,000,000 years, and other philosophers 
assign to the habitable globe an age far excecding the longest of 
these periods. Surely, in estimates of such a nature as the above 
that are calculated from dates that are themselves hypothetical 
in a great degree, there are no principles upon which we are war- 
ranted in assuming the speculations of the astronomer to be more 
worthy of confidence than those of the biologist. 

A former most distinguished president, and himself an astro- 
nomer, Professor Whewell, has said of ‘astronomy that it is not 
one of the lessons of science, but the one of perfect science, the 


| and the other unattainable, upon evidence not yet revealed to man- 


only branch of human knowledge, in which we are able fully and | 


clearly to interpret nature's oracles, so that by that which we have | 


tried we receive a prophecy of that which is untried.”; Now, 
whilst fully admitting, and proudly as every scientific man ought, 
that astronomy is the most certain in its methods and results of 
all sciences, that she has called forth some of the highest efforts of 
the intellect, and that her results far transcend in grandeur those of 
any other science, I think we may hesitate before we therefore 
admit her queenship, her perfection, or her sole claims to interpre- 
tation and to prophecy. Her methods are mathematicians; she 
may call geometry and algebra her handmaidens, but she is none 
the less their slave. No science is really perfect, certainly not that 
which lately erred 4,000,000 miles in so fundamental a datum as 
the earth’s distance from thesun. Have Faraday and Von Beer 
interpreted no oracles of nature fully and clearly? Have Cuvier 
and Dalton not prophesied and been true prophets ? 

Claims to queenship do not accord with the spirit of science. 
Rather would I liken the domain of natural knowledge to a hive, 
in which every comb is a science, and truth the one queen over 
them all. 

It remains to say a few words on some prospects which this 
Norwich meeting opens. 

A new science has dawned upon us, that is the Early History of 
Mankind. Prehistoric archeology (including as it does the 
origin of language and of art) is the latest to rise of a series of 
luminaries that have dispelled the mists of ages and replaced time- 
honoured traditions by scientific truths. Astronomy, if not the 
queen, yet the earliest of sciences, first snatched the torch from 
the hands of dogmatic teachers, tore up the letter and cherished 
the spirit of the law. Geology next followed, but not till two 
centuries had elapsed, nor indeed till this our day, in divesting 
religious teaching of many cobwebs of scientific error. It has told 
us that animal and vegetable life preceded the appearance of man 
on the globe, not by days but by myriads of years, and how late 
this knowledge came we may gather from the fact that Mr. Lawrence 
in his previously quoted lectures, t delivered so lateas 1818, says of 
the extinct races of animals, that “‘ their living existence has been 
supposed, with considerable probability, to be of older date than 
the formation of the human race.” 

And, last of all, this new science proclaims man himself to have 
inhabited this earth for perhaps many thousands of years before 


* Thomson and Tait, Treatise on Natural Philosophy, vol, i., p. 716. 
: t Rev. W. Whewel), Keports, 1833, p. 13. 
+ Lectures on Physiology, Zoology, &c., p. 52, 


| alternate victories of mind and of matter over the actions of the 





| eontent with trustfully accepting truths hostile to any presump- 


the historic period—a result little expected less than thirty years 
ago, when the Rev. W. V. Harcourt, in his address to the Asso- 
ciation at Birmingham,* observes that ‘‘ Geology points to the con- 
clusion that the time during which mankind existed on the globe 
cannot materially differ from that assigned by Scripture,” refer- 
ring, I need not say, to the so-called Scripture chronology, which 
has no warrant in the Old Testament, and which gives 5874 years 
as the age of the inhabited globe, 

Prehistoric archwology now offers to lead us where man has 
hitherto not ventured to tread; can we, whilst truthfully and 
fearlessly pursuing this inquiry, separate its physical from its 
spiritual aspect ?—will be the uppermost thought in the minds of 
many here present, to separate them I believe is, indeed, impos- 
sible, but to search out common truths that underlie both is per- 
mitted to all. It has been well said of all truth, by Mr. Disraeli ¢ 
that ‘‘it is the sovereign passion of mankind.” And it should be 
emphatically so in the minds engaged in this search, where religion 
and science should speak pease to one another, if they are to wall 
hand-in-hand in this our day and generation, 

A great deal has been said and written of late about the re- 
spective attitudes of religion and science; and my predecessor, the 
Duke of Buccleuch, dwelt on in his address last year, with great 
good sense and good taste, and pointed out how much the progress 
of knowlege depended on this attitude being mutually considerate 
and friendly, Gusten the first decades of my scientific life, the 
word science was rarely, within my experience, heard in the pulpits 
of these islands: during the succeeding, when the influence of the 
Reliquw Deluviane and the Bridgewater Treatises was still felt, I 
often heard it, and always welcomed. But now, of late years, 
science is more frequently named than ever, but too often with 
dislike or fear, rather than with trust and welcome. 

The Rev. Dr. Hanna, in an eloquent and candid contribution 
to the Contemporary Review.t has quoted a long list of eminent 
clergymen of all denominations, who have adorned science by their 
writings, and religion by their lives—I do not ignore their contri- 
butions, still less do I overlook the many brilliant examples there 
are of educated preachers who give to science the respect due to it. 
But Dr. Hanna omits to observe that the majority of these 
honoured contributors were not religious teachers in the ordinary 
sense of the word ; nor does he tell us in what light many of their 
scientific writings were regarded by a large body of their brother 
clergymen, those resident in the country especially, from whose 
ea alone an overwhelming proportion of the population ever 


eard the name of science. 

In return, let each pursue the search for truth, the archxolo- 
gist into the physical, the religous teacher into the spiritual 
history and condition of mankind. It will be in vain that each 
regards the other’s pursuit from afar, and turning the object glass 
of his mind’s telescope to his eye, is content when he sees how 
small the other looks. 

To search out the whence and whither of his existence, is an 
unquenchable instinct of the human mind ; to satisfy it, man in 
every age, and in every country, has adopted creeds that embrace 
the history of his past and future; and has eagerly accepted 
scientific truths that support the creeds ; and but for this un- 
quenchable instinct, I for one believe that neither religion nor 
science would have advanced so far as they have in the estimation 
of any people. Science has never in this search hindered the reli- 
gious aspirations of good and earnest men; nor have pulpit 
cautions, which are but ill-disguised deterrents, ever turned 
inquiring minds from the revelations of science. 

A sea of time spreads its waters between that period to which 
the earliest traditions of our ancestors point and that far earlier 
period when man first appeared upon the globe. For his track 
upon that sea man vainly questions his spiritual teachers. Along 
its hither shore, if not across it, science now offers to pilot him. 
Each fresh discovery concerning prehistoric man is as a pier built 
on some rock its tide has exposed, and from these piers arches will 
one day spring that will carry him further and further over its 
deeps. 

Science, it is true, may never sound the depths of that sea, 
may never buoy its shallows, or span its narrowest creeks, but she 
will still build on every tide-wasbed rock, nor will she deem her 
mission fulfilled till she has sounded its profoundest depths and 
reaches its further shore, or proved the one to be unfathomable 


kind. And if in his track he bears in mind that it is a common 
object of religion and of science to seek to understand the infancy 
of his existence—that the laws of mind are not yet relegated to 
the domain of the teachers of physical science, and that the laws 
of matter are not within the religious teaches’s province, these may 
then work together in harmony and with good will. 

But if they would do this work in harmony, both parties must 
beware how they fence with that most dangerous of all two-edged 
weapons, natural theology ; a science, falsely so called, when, not 


tuous standard it may set up, it seeks to weigh the infinite in the 
balance of the finite, and shifts its ground to meet the require- 
ments of every new fact that science establishes and every old 
error that science exposes. Thus pursued, natural theology is to 
the scientific man a delusion, and to the religious man a snare, 
leading too often to disordered intellects and to atheism. 

One of our deepest thinkers,§ Mr. Herbert Spenser, has said :— 
** Tf religion and science are to be reconciled, the basis of the re- 
conciliation must be this deepest, widest, and most certain of facts, 
that the power which the universe manifests to us is perfectly in- 
scrutable.” The bond that unites the physical and spiritual 
history of man, and the forces which manifest themselves in the 


individual are, of ali the subjects that physics and psychology have 
revealed to us, the most absorbing and, perhaps, inscrutable. In 
the investigation of their phenomenon is wrapped up the past and 
the future, the whence and the whither, of his existence ; and, 
after a knowledge of these, the human soul still yearns, and thus 
passionately cries, in the words of a living poet, | 


To matter or to force 
The all is not confined ; 
seside the law of things 

is sct the law of mind ; 

One speaks in rock and star, 

And one within the main, 

In unison at times, 

And then apart again : 
And both in one have brought us hither, 
That we may know our whence and whither. 





The sequence of law 
We learn through mind alone; 
We see but outward forms, 
The soul the one thing knows ;— 
If she speak truth at all, 
The voices must be true 
That give these visible things, 
These laws their honour due, 

But tell of one who brought us hither, 

And holds the keys of whence and whither. 

* * * 


* * & 


He in His science plans 
What no known laws foretell ; 
The wandering fires and fix’t 
Alike are miracle : 
The common death of all, 
The life renew’d above, 
Are both within the scheme 
Of that all-circling love. 
The seeming chance that cast us hither, 
Accomplishes his whence and whither. 





* Reports, p. 17. 

+ Lite of Lord George Bentinck. 

t Vol. vi., No. 21, September, 1867. 

§ First Principles, by Herbert Spenser, Ed. ii., page 46. 
{i —— of Law,” by F. T. Palgrave, “ Macmillan’s Magazine,” 
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Professor Tyndall opened the 
matical and Physical Science, wit 


pein in Section A, Mathe. 
the following address:— 

The celebrated Fichte, in his lectures ‘‘On the Vocation of the 
Scholar,” insisted on a culture for the scholar which should not 


be one-sided, but all-sided. His intellectual nature was to expand 
spherically and not in a single direction. In one direction, how. 
ever, Fichte required that the scholar should apply himself 
directly to nature, become a creator of knowledge, and thug 
repay by original labours of his own the immense debt he owed 
to the labours of others. It was these which enabled him to 
supplement the knowledge derived from his own researches, so ag 
to render his culture rounded and not one-sided. 

Fichte’s idea is to some extent illustrated by tbe constitution 
and the labours of the British Association. We have here a body 
of men engaged in the pursuit of natural knowledge, but variously 
engaged. While sympathising with each of its departments, and 
supplementing his culture by knowledge drawn from all of 
them, each student amongst us selects one subject for the exercise 
of his own original faculty—one line along which he may carry the 
light of his private intelligence a little way into the darkness by 
which all knowledge is surrounded. Thus, the geologist faces the 
rocks; the biologist fronts the conditions and phenomena of 
life; the astronomer stellar masses and motions; the mathema. 
tician the properties of space and number; the chemist pursues 
his atoms, while the physical investigator has his own large 
field in optical, Pen electrical, acoustical, and other pheno- 
mena. The British Association, then, faces nature on all sides, 
and pushes knowledge centrifugally outwards, while through cir- 
cumstance or natural bent each of its working members takes up a 
certain line of research in which he aspires to be an original pro- 
ducer, being content in all other directions to accept instruction 
from his fellow men. The sum of our labours constitutes what 
Fichte might cali the sphere of natural knowledge. In the meet- 
ings of the Association it is found necessary to resolve this sphere 
into its component parts, which take concrete form under the re- 
spective letters of our sections, 

This Section (A) is called the Mathematical and Physical Section, 
Mathematics and physics have been long accustomed to coalesce, and 
hence this grouping. For while mathematics, as a product of the 
human mind, is self-sustaining and nobly self-rewarding, while 
the pure mathematician may never trouble his mind with con- 
siderations regarding the phenomena of the material universe, 
still the form of reasoning which he employs, thé power which the 
organisation of that reasoning confers, the applicability of his 
abstract conceptions to actual phenomena, render his science one 
of the most potent instruments in the solution of natural pro- 
blems. Indeed, without mathematics, expressed or implied, our 
knowledge of physical science would be friable in the extreme. 

Side by side with the mathematical method we have the method 
of experiment. Here, from a starting-point furnished by his own 
researches or those of others, the investigator proceeds by com- 
bining intuition and verification. He ponders the knowledge he 
possesses, and tries to push it further; he guesses and checks his 
guess, he conjectures, and confirms or explodes his conjecture, 
These guesses and conjectures are by no means leaps in the dark; 
for knowledge once gained casts a faint light beyond its own imme- 
diate boundaries. There is no discovery so limited as not to 
illuminate something beyond itself. The force of intellectual 
senetration into this penumbral region which surrounds actual 
ste a is not dependent upon method, but is proportional to 
the genius of the investigator. There is, however, no genius so 
gifted as not to need control and verification. The profoundest 
minds know best that nature’s ways are not at all times their 
ways, and that the brightest flashes in the world of thought are 
incomplete until they have been proved to have their counterparts 
in the world of fact. The vocation of the true experimentalist is 
the incessant correction and realisation of his insight, his experi- 
ments finally constituting a body, of which his purified intuitions 
are, as it were, the soul. 

Partly through mathematical and partly through experimental 
research, physical science has of late years assumed a momentous 
position in the world. Both ina material and in an intellectual 
point of view it has produced, and it is destined to produce, 
immense changes—vast social ameliorations, and vast alterations 
in the popular conception of the origin, rule, and governance of 
things. Miracles are wrought by science in the physical world, 
while philosophy is forsaking its ancient metaphysical channels 
and pursuing those opened or indicated by scientific research. 
This must become more and more the case as philosophic writers 
became more deeply imbued with the methods of science, better 
acquainted with the facts which scientific men have won, and 
with the great theories which they have elaborated. 

If you look at the face of a watch, you see the hour and minute- 
hands, and p ssibly also» second-hand, moving over the graduated 
dial. Why do these hands move? and why are their relative 
motions snch as they are observed to be? These questions cannot 
be answered without opening the watch, mastering its various parts, 
and ascertaining their relationship to each other. When this is 
done, we find that the observed motion of the hands follows of 
necessity from the inner mechanism of the watch when acted upon 
by the force invested in the spring. 

This motion of the hands may be called a phenomenon of art, 
but the case is similar with the phenomena of nature. These also 
have their inner mechanism, and their store of force to set that 
mechanism going. The ultimate problem of physical science is to 
reveal this mechanism, to discern this store, and to show that from 
the combined action of both the phenomena of which they consti- 
tute the basis must of necessity flow. 

I thought that an attempt to give you even a brief and sketchy 
illustration of the manner in which scientific thinkers regard this 
problem would not be uninteresting to you on the present 
occasion; more especially as it will give me occasion to say a word 
or two on the tendencies and limits of modern science, to point 
out the region which men of science claim as their own, and 
where it is mere waste of time to oppose their advance, and also 
to define, if possible, the bourne between this and that other 
region to which the questionings and yearnings of the scien- 
tific intellect are directed in vain. 

But here your tolerance will be needed. It was the American 
Emerson, I think, who said that it is hardly possible to state any 
truth strongly without apparent injury to some other truth. Un- 
der the circumstances, the proper course appears to be to state both 
truths strongly, and allow each its fair share in the formation of 
the resultant conviction, For truth is often of a dual character, 
taking the form of a magnet with two poles, and many of the 
differences which agitate the thinking part of mankind are to be 
traced to the exclusiveness with which the different parties affirm 
one-half of the duality in forgetfulness of the other half. But 
this waiting for the statement of the two sides of a question 
implies patience. It implies a resolution to suppress indignation 
if the statement of the one-half should clash with our convictions, 
and not to suffer ourselves to be unduly elated if the half- 
statement should chime in with our views. It implies a deter- 
mination to wait calmly for the statement of the whole before we 
pronounce judgment either in the form of acquiescence or dissent. 

This premised, let us enter upou our task. There have been 
writers who affirmed that the pyramids of Egypt were the pro- 
ductions of nature; and in h’s early youth Alexander von Hum- 
boldt wrote an essay with the express object of refuting this 
notion. We now 1ezard the pyramids as the work of men’s hands, 
aided probably by machinery of which no record remains. We 
picture to ourselves the swarming workers toiling at those vast 
erections, lifting the inert stones, and, guided by the volition, the 
skill, and possibly at times by the whip of the architect, placing 
the stones in their proper positions. The blocks in this case were 


moved by a power external to themselves, and the final form of 
the pyramid expressed the thought of its human builder. 

Let us pass from this illustration of building power to another of 
a different kind. When a solution of common salt is slowly ange 
rated, the water which holds the salt in solution disappears, but 
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the salt itself remains behind. At a certain state of concentration 
the salt can no longer retain the liquid form; its particles, or mole- 
cuies, as they are called, begin to deposit themselves as minute 
solids, so minute, indeed, as to defy all microscopic power, As 
evaporation continues solidification goes on, and we finally obtain, 
through the clustering together of innumerable molecules, a finite 
mass of salt of a definite form. What is this form? It sometimes 
geems a mimicry of the architecture of Egypt. We have little 
pyramids built by the salt, terrace above terrace from base to apex, 
forming thus a series of steps resembling those up which the 
Egyptian traveller is dragged by his guides. The human mind is 
as little disposed to lous at these pyramidal salt-crystals without 
further question as to look at the pyramids of Egypt without in- 
quiring whence they came. How, then, are those salt-pyramids 
built up? 

Guided by analogy, you may suppose that, swarming among 
the constituent molecules of the salt, there is an invisible popu- 
lation, guided and coerced by some invisible master, and placing 
the atomic blocks in their positions. This, however, is not the 
scientific idea, nor do I think your good sense wili accept it as a 
likely one. ‘he scientific ideais that the molcules act upon each 
other without the intervention of slave labour; that they 
attract each other and repel each other at certain definite points, 
and in certain definite directions ; and that the pyrawidal form is 
the result of this play of attraction and repulsion. While, then, 
the blocks of Egypt were laid down by a power external to them- 
selves, these molecular blocks of salt are self-posited, being fixed 
in their places by the forces with which they act upon each other. 

I take common salt as an illustration because it is so familiar to 
us all; but almost any other substance would answer my purpose 
equally well. In fact, throughout inorganic nature we have this 
formative power, as Fichte would call it—this structural energy 
ready to come into play, and build the ultimate particles of matter 
into definite shapes. It is present everywhere. The ice of our 
winters and of our polar regions is its handywork, and so equally 
are the quartz, felspar, and mica of our rocks. Our chalk-beds are 
for the most part composed of minute shells, which are also the 
product of structural energy ; but behind the shell, as a whole, 
lies the result of another and more subtle formative act. These 
shells are built up of little crystals of cale-spar, and to form these 
the structural force had to deal with the intangible molecules of 
carbonate of lime. This tendency on the partof matter to organ- 
ise itself, to grow into shape, to assume definite forms in obedi- 
ence to the definite action of force, is, as I have said, all-perva- 
ding. It is in the ground on which you tread, in the water you 
drink, in the air you breathe. Incipient life, in fact, manifests 
itself throughout the whole of what we call inorganic nature. 

The forms of minerals resulting from this play of forces are 
various, and exhibit different degrees of complexity. Men of 
science avail themselves of all possible means of exploring this 
molecular architecture. For this purpose they employ in turn as 
agents of exploration, light, heat, magnetism, electricity, and 
sound. Polarised light is especially useful and powerful here, A 
beam of such light, when sent in among the molecules of a 
crystal, is acted on by them, and from this action we infer with 
more or less of clearness the manner in which the molecules are 
arranged. The difference, for example, between the inner struc- 
ture of a plate of rock-salt and a plate of crystallised sugar or 
sugar-candy is thus strikingly revealed. Th srences may be 
made to display themselves in phenomena of colour of great 
splendour, the play of molecular force being so regulated as to 
remove certain of the coloured constituents of white light, and to 
leave others with increased intensity behind. 

And now let us pass from what we are accustomed to regard as a 
dead mineral to a living grain of corn. When it is examined by 
polarised light, chromatic phenomena similar tof those noticed 
Because archi- 
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in crystals are observed. And why? the 
tecture of the grain resembles in some degree the archi- 
tecture of the crystal. In the corn the molecules are also 


set in definite positions, from which they act upon the matter 
what has built together molecules of the corn? I have 
already said regarding crystalline architecture that you may, if you 
pa consider the atoms and molecules to be placed in position 

y a power external to themselves. The same hypothesis is open 
to you now. But if in the case of crystals you have rejected this 
notion of an external architect, I think you are bound to reject it 
now, and toconclude that the molecules of the corn are self-posited 
by the forces with which they act upon each other. It would be 
poor philosophy to invoke an external agent in the one case and to 
reject it in the other. 

Instead of cutting our grain of corn into thin slices and subject- 
ing it to the action of polarised light, let us place it in the earth 
and subject it to a certain degree of warmth. In other words, let 
the molecules, both of the corn and of the earth, be kept in a 
state of agitation ; for warmth, as inost of you know, is in the eye 
of science tremulous molecular motion. Under these circum- 
stances, the grain and the substances which surround it 
interact, and a molecular architecture is the result of this inter- 
action. A bud is formed, this bud reaches the surface, where it 
is exposed to the sun’s rays, which are also to be regarded as a 
kind of vibratory motion. And as the common motion of heat 
with which the grain and the substances surrounding it were first 
endowed enabled the grain and these substances to coalesce, so 
the specific motion of the sun’s rays now enables the green bud to 
feed upon the carbonic acid and the aqueous vapour of the air, 
appropriating those constituents of both for which the blade has 
an elective attraction, and permitting the other constituent to re- 
sume its place in the air. Thus forces are active at the root, forces 
are active in the blade, the matter of the earth and the matter of 
the atmosphere are drawn towards the plant, and the plant aug- 
ments in size. We have in succession the bud, the stalk, the ear, 
the full corn in the ear. For the forces here at play act 
in a cycle which is completed by the production of grains 
similar to that with which the process began. 

Now there is nothing in this process which necessarily eludes 
the power of mind as we know it. An intellect the same in kind 
as our own would, if only sufficiently expanded, be able to follow 
the whole process from beginning to end. No entirely new intel- 
lectual faculty would be needed for this purpose. The duly 
expanded mind would see in the process and its consummation 
an instance of the play of molecular force. It would see every 
molecule placed in its position by the specific attractions and 
repulsions exerted between it and the other molecules. Nay, given 
the grain and its environment, an intellect the same in kind as our 
own, but sufficiently expanded, might trace out @ priori every step 
of the process, and by the application of mechanical principles 
would be able to demonstrate that the cycle of actions must end, 
as it is seen to end, in the reproduction of forms like that with 
which the operation began. A similar necessity rules here to that 
which rules the planets in their circuits round the sun. 

You will notice that I am stating my truth strongly, as at the 
beginning we agreed it should be stated. But I must go still fur- 
ther, and affirm that in the eye of science the animal body is just 
as much the product of molecular force as the stalk and ear 
of corn, or as the crystal or salt of sugar. Many of its parts 
are obviously mechanical. Take the human heart, for ex- 
ample, with its exquisite system of valves, or take the eye 
or the hand. Animal heat, moreover, is the same in kind 
as the heat of a fire, being produced by the same chemical 

rocess, Animal motion, too, is as directly derived from the 
ood of the animal as the motion of Trevethick’s walking- 
engine from the fuel in its furnace. As regards matter, the 
animal body creates nothing; as regards force, it creates nothing. 
Which of you by taking thought can add one cubit to his stature? 
All that has been said regarding the plant may be restated with 
regard to the animal, Every particle that enters into the compo- 
sition of a muscle, a nerve, or a bone, has been placed in its posi- 
tion by molecular force. And unless the existence of law in these 
matters be denied, and the element of caprice introduced, we must 
conclude that, given the relation of any molecule of the body to its 





environment, its position in the body might be predicted. Our 
difficulty is not with the quality of the problem, but with 
its complexity; and this difficulty might be met by the simple 
expansion of the faculties which man now possesses, Given this 
expansion, and given the necessary molecular data, and the chick 
might be deduced as rigorously and as logically from the egg as the 
existence of Neptune was deduced from the disturbances of 
Uranus, or as conical refraction was deduced from the undulatory 
theory of light. 

You see I am not mincing matters, but avowing nakedly what 
many scientific thinkers more or less distinctly believe. he for- 
mation of a crystal, a plant, or on animal, is in their eyes 
a purely mechanical problem, which differs from the problems of 
ordinary mechanics in the smallness of the masses and the com- 
plexity of the process involved. Here you have one-half of our 
dual truth ; let us now glance at the other half. Associated with 
this wonderful mechanism of the animal body we have 
phenomena no less certain than those of physics, but be- 
tween which and the mechanism we discern no necessary 
connection, A man, for example, can say I feel, I think, I love ; 
but how does consciousness infuse itself into the problem? The 
human brain is said tobe the organ of thought and feeling ; when we 
are hurt the brain feelsit, when we ponderit is the brain that thinks, 
when our passions or affections are excited it is through the instru- 
mentality of the brain. Let us endeavour tobe a littie more precise 
here. I hardly imagine thatany profound scientific thinker, who has 
reflected upon the subject, exists who would not admit the 
extreme probability of the hypothesis, that for every fact 
of consciousness, whether in the domain of sense, of thought, 
or of emotion, a certain definite molecular condition is set 
up in the brain ; that this relation of physics to consciousness is 
invariable, so that, given the state of the brain, the corresponding 
thought or feeling might be inferred; or given the thought or feel- 
ing, the corresponding state of the brain might be inferred. But 
how inferred? It is at bottom not a case of logical inference at 
all, but of empirical association. You may reply that many of 
the inferences of science are of this character ; the inference, for 
example, that an electric current of a given direction will deflect 
a magnetic needle in a definite way; but the cases differ in this, 
that the passage from the current to the needle, if not demon- 
strable, is thinkable, and that we entertain no doubt as to the 
final mechanical solution of the problem; but the passage from 
the physics of the brain to the corresponding facts of consciousness 
is unthinkable. Granted that a definite thought, and a definite 
molecular action in the brain occur simultaneously ; we do not 
possess the intellectual organ, nor apparently any rudiment of the 
organ, which would enable us to pass by a pone of reasoning 
from the one phenomenon to the other. They appear together, 
but we do not know why. Were our minds and senses so expanded, 
strengthened, and illuminated as to enable us to see and feel the 
very molecules of the brain; were we capable of following all 
their motions, all their groupings, alitheir electricdischarges, if such 
there be; and were we intimately acquainted with the correspond- 
ing states of thought and feeling, we should be as far as ever from 
the solution of the problem, “How are these physical processes 
connected with the facts of consciousness?’ The chasm between 
the two classes of phenomena would still remain intellectually 
impassable. Let the consciousness of love, for example, be asso- 
ciated with a right-handed spiral motion of the molecules of the 
brain, and the consciousness of hate with a left-handed spiral 
motion. We should then know when we love that the motion is 
in one direction, and when we hate that the motion is in the other ; 
but the “‘why” would still remain unanswered. 

In affirming that the growth of the body is mechanical, and that 
thought, as exercised by us, has its correlative in the physics of the 
brain, I think the position of the “‘ materialist ” is stated as far as 
that position is a tenable one. I think the materialist will be 
able finally to maintain this position against all attacks; but I 
do not think, as the human mind is at present constituted, that 
he can pass beyond it. I do not think he is entitled to say that 
his molecular groupings and his molecular motions explain every- 
thing. In reality they explain nothing. The utmost he can 
affirm is the association of two classes of phenomena, of whose real 
bond of union he is in absolute ignorance. The problem of the 
connection of body and soul is as insoluble in its modern form as 
it was in the pre-scientific ages. Phosphorus is known to enter 
into the composition of the human brain, and a courageous writer 
has exclaimed in his trenchant German—‘ Ohne Phosphor kein 
Gedanke.” That may or may not be the case; but even if we 
knew it to be the case, the knowledge would not lighten our 
darkness. On both sides of the zone here assigned to the 
materialist he is equally helpless. If you ask him whence is 
this ‘* matter” of which we have been discoursing, who or what 
divided it into molecules, who or what impressed upon them this 
necessity of running into organic forms, he has no answer. Science 
also is mute in reply to these questions. But if the materialist 
is confounded and science rendered dumb, who else is entitled 
to answer? To whom has the secret been revealed? Letus lower 
our heads and acknowledge our ignorance one and all. Perhaps 
the mystery may resolve itself into knowledge at some future day. 
The process of things upon this earth has been one of ameliora- 
tion. It is a long way from the Iguanodonand his contemporaries 
to the President and members of the British Association. And 
whether we regard the improvement from the scientific 
or from the theological point of view, as the result of 
progressive development, or as the result of successive exhi- 
bitions of creative energy, neither view entitles us to assume that 
man’s present faculties end the series,—that the process of ameli- 
oration stops at him. A time may therefore come when this 
ultra-scientific region by which we are now enfolded may offer 
itself to terrestrial, if not to human investigation. Two-thirds of 
the rays emitted by the sun fail to arouse in the eye the sense of 
vision, The rays exist, but the visual organ requisite for ther trans- 
lation into light does not exist. And so from this region of darkness 
and mystery which surrounds us, rays may now be darting which 
require but the development of the proper intellectual organs to 
translate them into knowledge as far surpassing ours as ours does 
that of the wallowing reptiles which once held possession of this 
planet. Meanwhile the mystery is not without its uses. It cer- 
tainly may be made a power in the human soul ; but it is a power 
which has feeling, not knowledge, for its base. It may be, and 
will be, and we hope is turned to account, both in steadying 
and strengthening the intellect, and in rescuing man from that 
littleness to which, in the struggle for existence, or for precedence 
in the world, he is continually prone. 





MANCHESTER PATENT LAW REFORM 
ASSOCIATION. 

A MEETING of the Manchester Patent Law Reform Association 
was held on Friday, Mr. W. Fairbairn, O.E., in the chair. 

The Chairman said the meeting had been called in consequence 
of a letter addressed by Lord Romilly, one of the Commissioners 
of Patents, to Mr. Dillwyn, M.P., who headed a deputation to his 
lordship for the purpose of considering the subject of the patent 
laws and the present state of the office in London, That deputa- 
tion, which he had not been able to join, had received not only a 
verbal answer from Lord Romilly, but afterwards, when he had 
consulted with the Lord Chancellor, a letter stating his views on 
the subject. In that letter Lord Romilly stated that the commis- 
sioners had ne objection to carry out the recommendations of the 
commission which inquired into the subject in 1865; viz., that 
they should appoint assistant commissioners, for the purpose of 
advising with the Lord Chancellor and Lord Romilly, and, at the 
seme time, to prevent as far as possible any improper patent 
being taken out, and thus save the register from being 
encumbered with any but valuable and useful patents, 
Lord Romilly suggested, in his letter, that the assistant 
commissioners should be appointed, one from gentlemen nominated 
by the Society of M Engineers, one by the Chemical 





Society, and the third by the Council of the Royal Society, His 
lordship did not think it proper that any salary should be given 
to these gentlemen, believing that gentlemen would be found pos- 
sessing the confidence of all parties who had suflicient leisure, 
and who should be possessed of such a desire to disseminate 
more widely the discoveries made in science, that they would be 
willing to give their services without remuneration. It appeared 
to him (Dr. Fairbairn) that this was asking rather too much, 
but it was generally supposed, when competent men were 
once appointed, adequate salaries for their remuneration would be 
afterwards obtained. In this hope he was inclined to support 
the suggestion, and he thought it wouldbe a great advantage, at 
once to the public and inventors, if it could be secured that only 
such patents should be taken out as were likely to prove useful to 
the inmates and also useful to the public. As a member 
of the commission which sat in 1865 he had offered the 
recommendation that patents should only be granted for 
fourteen years, and that they should not be renewed. 
There were many inventions of a technical kind and of great im- 
portance which it required more than fourteen years so to develope 
as to give the inventor proper remuneration for the time and labour 
and money he might have expended upon it, and in these cases he 
thought inventors should be entitled to the protection of a patent 
for a few years longer than the present term of fourteen years. 

The secretary then read a memorial, which it was proposed to 

resent, on the part of the Association, tothe Lord Chancellor and 
Lord Romilly, the Commissioners of Patents which set forth that:— 

The Patent Act of 1852 provided an immediate remedy for 
several of the existing evils, and has been a great boon to inven- 
tors and the public, particularly in respect of the immediate pro- 
tection afforded to inventors, and the publication of all specifica- 
tions, which has materially increased the utility of free libraries 
in this city and other provincial towns, and led to the establish- 
ment of the Patent-office library, which is peculiarly rich in works 
and information relating to the arts and manufactures of this and 
foreign countries. This invaluable store of accumulated know- 
ledge, for want of properly _indexes and digests, is 
practically inaccessible and unavailable to the inventor 
and manufacturer wishing to inform himself as to the 
existing state of practical science in the particular de 
ment in which he may be interested. Your memorialists, 
on various occasions since 1852, have called attention to the 
importance of an efficient administration of the patent 
system, as contemplated and provided for in and by the 
Patent Act of 1852, and especially to the appointmeut of some 
other person or persons to act with your lordships and the other 
persons named in the Act as ‘‘ Commissioners of Patents.” Your 
memorialists beg respectfully to call attention to the recommen. 
dation of the Royal Commission, to the effect that an inquiry 
should be instituted under the direction of the law-oflicers, as to 
the novelty of the invention for which letters patent are sought, 
in the belief that the result of such inquiry, even though not 
leading to the refusal of the grant of the letters patent applied 
for, would be an effectual check to the indiscriminate issue 
of patents, whereby successive patents are granted for the 
same invention the system is brought into disrepute, and 
the capital, labour, money, and time of inventors unprotfiably 
expended. Your memorialists would respectfully urge the 
carrying out the determinaticn expressed in the letter of 
Lord Romilly to Mr. Dillwyn of the 3lst of March last, to 
recommend the appointment of commissioners to represent 
mechanical, chemical, and natural science. As regards the com- 
missioner to represent natural science as distinguished from 
mechanical and chemical science, which two embrace those 
applications of natural science which constitute inventions the 
subject of letters patent, your memorialists would respectfully 
suggest that such commissioner should be a person of legal know- 
ledge, and specially conversant with the patent system as existing 
and at present administered, with a view of carrying out in the 
most efficient manner the system inaugurated by the Patent Act 
of 1852, and the recommendation of the Royal Commission above 
referred to. Your memorialists believe that facility of access to 
the vast stores of knowledge accumulated in the Patent-office, 
with a moderate supervision, under the control of the law officers, 
of the applications for patents, would lead to the voluntary 
abandonment of many applications and to the revision of others, 
would effectually check many of the grievances of the present 
system, and place property in inventions on a more satisfactory 
footing than hitherto in this country. 

Mr. T. Webster, Q.C., made a statement in support fof the me« 
morial. After referring at some length to the action already taken 
by the Association in order to obtain a reform of the patent laws, 
of which what was now asked was only an instalment, Mr. Web- 
ster said it had for some time been the opinion of the House of 
Commons, and also of the Commissioners of Patents, that it was 
for the interests of the public that there should be a recognised 
property in inventions. Owing to the failureof the reform in the 
system of granting patents which was contemplated in 1852, the 
whole system had been brought into disrepute and, although some 
of the grievances which then existed were immediately rectified, 
yet the multiplication of patents consequent on the reduction of 
prices, had led to other grievances. Of one thing they must be 
careful, viz., that property in inventions should be maintained ; 
as no man conversant with the history of inventions could fail to 
perceive that the great staple manufactures of this country had 
been built up upon that property in inventions, which it was the 
proposal of a certain party to object to. 

Mr. Alderman Curtis moved the adoption of the memorial.— 
Mr. Johnson, while he seconded the motion, expressed his hope 
that the liberty of the subject would be preserved—that was to 
ay, that any man might be allowed to take out a ey if he 
wished, even although the assistant commissioners should report 
unfavourably regarding it. Mr. Webster, in reply, said that he 
quite agreed with Mr. Johnson, but pointed out that the memorial 
did not urge the point-blank refusal of patents to inventions which 
the commissioners even thought absurd. The practical working of 
the proposed system would be that every invention submitted to 
the commissioners would be carefully tested, and the commis- 
sioners, if either they thought that the invention was not novel, 
or would not be useful, would report to that effect. It was 
believed that the effect of such reports by men in whom there was 
general confidence would be, that where they were given, nine- 
tenths of the inventions condemned by them would be abandoned 
by their promoters, but the tenth man would not be precluded from 
prosecuting his idea if he thought proper to persevere. After some 
remasks frou Mr. Woodward in favour of extending the protection 
given to applicants for patents from six to nine or twelve months, 
at the option of the applicant, which were concurred in by Mr, 
Webster, the resolution was unanimously adopted. - 

A vote of thanks was then given to Dr. Fairbairn for presiding, 
and the meeting separated. 





Farapay’s Royat InstiTuTION APPARATUS. —One of the faculties 
of this truly great man consisted in his great mechanical ingenuity 
and constructiveness, as evidenced in the a for conducti! 
the original and elaborate experiments by which he arriv 
at such great results. Their main characteristic was simplicity, which 
is indeed the perfection of ingenuity, and is the distiuguishing fea- 
ture of the work of genuis, As has been lately remarked by a good 
judge, ‘‘the practical powers” were never, perhaps, “more strik- 
ingly displayed by man than in the various contrivances he adopted 
whilst conducting his researches—some of them being almost 
equivalent in ingenuity to the compilation of a steam engine. 
We regret to have to record the fate of the greater portionof these 
contrivances. Shortly after Faraday’s death they were given by 
Mrs. Faraday tothe porter of the Royal Institution, who, we need 
not say, could ly appreciate them. He accordingly sold them 

iece-meal, and even parts of the same apparatus, to different 
ayers, and thus broke up combinations that probably few men 
besides Faraday himself really understood, 
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following proportion should exist: 2550: 5000:: 5100: 
10,000, that is (255 x 1000) = (500 x 510) = 255,000. 


It will be easy for our readers now to work out any 


We have now to investigate the action of a distributed load, | problems that may present themselves, respecting the moment 
and we shall treat it in the same manner as the preceding | of strain upon horizontal beams supported at both ends. Some- 
instance by first considering the general case, and then directing | times instances will arise where a beam may be not only 


attention to those particular ones most usually met with in 
practice. In Fig. 1 let AB be a beam loaded uniformly with a 
weight W per foot run. What will be the strain at the point D ? 
From what has been already stated we may take the resultant 
of the weights upon one side of the point, and regard it as acting 
as a single weight at the centre of gravity of the distance from 
B to D, and then take the resultant of those upon the other 
side in a similar manner. Considering first the weights that lie 
to the right of D, let their resultant act at the point E, then the 
moment of strain at D is equal to the reaction at A, multiplied 
by the distance A D, or the length of the segment a. Similarly 
the moment of strain from the weights upon the left of D is 
equal to the reaction at B of their resultant acting at the point F, 
multiplied by the distance B D, or the segment 0. 
moment of strain at D will therefore be the sum of these two 


separate moments. Asan example, let the beam be 200ft. in | 


length, and loaded with a uniform load of one ton per foot run. 
It is required to find the strain at the point D. From the 
problem the sum of the weights upon the left of D equals 
170 tons, and their resultant acts at the point E at a distance of 
85ft. from the support B. Consequently the reaction at A is 
expressed by Le 72°25 tons. Multiplying this by the 
length of the segment a = 30ft., we have strain at D = 2167°5 
tons. From the other weights, which equal altogether thirty 
tons, the resultant of which acts at the point F, at a distance of 
15ft. from A, the reaction at B equals ne = 2°25 tons. 
This multiplied by the distance BD, or length of segment, 
b = 170ft., gives a moment of strain at D equal to 382°5 tons. 
The total moment of strain therefore produced at D by a uniform 
load of one ton per foot run upon the beam is (2167°5 + 382°5) 
= 2550 tons. The same result might have been obtained by taking 
the individual reaction of each separate weight, and adding them 
together. We gave an instance of this in our last to demonstrate 
the identity of the two methods, but it would manifestly be a 
very tedious operation in the example in Fig. 1, nor is there any 
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necessity for so doing. There is another method of determining 
the moment of strain at D, which is shorter and simpler than 
that described, and, moreover, enables a general rule to be 
arrived at. 

Since the load is uniformly distributed at the rate of one ton 
per foot run the total load may be put equal to one ton, multi- 
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plied by the length of the beam, and the reaction at each abut- | 
ment is equal to half the total load. But the strain at the point | 


D is equal to the reaction of the half load at A, minus the 
moment of the weights situated between A and D, which of 
course acts at their centre of gravity, F. The calculation will 
therefore stand (100 x 30 — 30 x 15) = 2550 tonsas before. The 
rule to find the moment of strain at any point produced by a 


distributed load is, “‘ Multiply the total weight by the segments | 
into which the point divides the beam, and divide the product by | 


twice the length.” To prove this the calculation will be as 
200 x 830x170 5100 


follows :— ——3190 “= ™ 2550 tons, the same result 


already obtained.* From this it follows that the strain pro- 
duced at any point of a beam by a uniformly distributed load, 
is one-half that produced by the same load collected 
at the centre, and that the strain is proportional to the 
rectangle under the segments. In the same example let it be 
required to find the moment of strain at the centre from the 
same load distributed uniformly. The first method has been 
sufficiently demonstrated by the elucidation of the question re- 
presented by Fig. 4 in our last article, and we shall therefore 
proceed to find this strain by the rule given above. In this case 
it is clear that the segments are equal each to half the line, and 
the moment will be equal to eo = 5000 tons. 
For the moment of the strain at the centre the rule will be: 
“ Multiply the total uniformly distributed load by the span of the 


beam, and divide the product by 8.” Thus 200 +200 


—— =5000 tons, 
On referring to the rule previously given for finding the 
moment of strain at the centre produced by a weight placed at 
the centre, it will be seen that the moment in that case is 
exactly double what it is in the present instance. It is there- 
fore practically stated that any girder or beam, will bear twice 
the load uniformly distributed over it that it will at the centre. 
The strains at any two points being to one another in the pro- 
portion of the rectangle under the segments into which the 
divide the beam, the strain at the centre of Fig. 1 should be to 
that at the point D, in the ratio of @ multiplied by 4 to the 
square of half the length of the beam. In other words, the 








* Mathematically, the identity of the two methods and the deduction of the 
rule may be thus proved. Let W = load per foot run, W! = total load, L = 
span, and a and } as in the figure. The moment of strain due to weights upon 
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right of D = 
Therefore the total moment of strain at D = 
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But by the problem B E = z and AF = ‘ and the moment of strain becomes 
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oad, and the formula becomes, therefore, putting M for moment of strain, 
1 
wax which is identical with the rule given above. To show 


the identity of the two methods, using the same notation we have 
¥ EX S _ Wxexe WX4 a), But (L —a) =} and 
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Wa pee therefore substituting these values in the above equation we have 





M = 


finally M = wax? which is the same formula as that obtained by the 
other method. 

+ Algebraically the general formula already given is M= wxex?, but 
L wxL? wixth 
- x= Loe s 
a@nxb= 57am ax L 3 This formula might also be 


readily deduced from the second method described, for 
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uniformly loaded, but have a weight besides placed at some 
point of it. In all cases of this description the principle to 
be observed is to find the strain due to each weight regarded 
separately, and then take the sums to obtain the total effect. It 
would be impossible for us in the limited space at our disposal to 
investigate all the numerous cases and combinations that might 
arise; but those who make themselves thoroughly ac- 
quainted with what has been already laid before them, will 
have no difficulty with the exercise of their own brains in solving 
any question that may offer. If it were possible to determine at 
once all the problems that might come before the engineer, it 
must be borne in mind that he would have little or nothing to 
do, and but very little credit would be due to him for merely 
calculating arithmetically what everyone else who had read the 
same treatise could work out equally well. It isin the exercise 
of his own ingenuity, scientific attainments, and practical 
experience that he ultimately hopes to distinguish himself, and 
not by slavishly copying existing precedents, and never going 
beyond his predecessor's limits. Before proceeding to the deter- 
mination of the strength of girders and the solution of the 
practical questions relating to their construction, and the quan- 
tity of material requisite in particular examples, we will briefly 
examine into the subject of the amount of strain upon canti- 
levers, or beams fixed at one end and unsupported at the other. 
Let the general case be represented in Fig. 2, where the weight, 











Ni} ; 
W, is situated at any point upon the beam, and the moment 
of strain is required at the point C. Manifestly this is simply 
an example of leverage, and the moment of strain at C equals 
the weight multiplied by its distance from the point. If we 
suppose the weight shifted to the extremity B, the moment 
of strain at C will be a maximum, since the distance B C is also 
one. The greatest moment of strain that can come upon the 
beam will be at A when the weight is at B, and will, therefore, 
be equal to the weight multiplied by the length of the beam. 
For 2 load uniformly distributed over the beam the moment of 
strain is found equally readily. In Fig. 3 let A B be a semi-beam 
loaded uniformly per foot run, and let it be required to find 
moment of strainatC. As in the case of beams supported at both 
ends, we may consider all the weights between the point C and the 
end Bof the beam to beconcentrated inaresultantacting at D, their 
common centre of gravity. The moment of strain will be therefore 
equal to the sum of the weights between B and C multiplied by 
the distance D C. It is clear that since the weights are all trans- 
ferred to one support, those situated between the point C and 
the support A have no influence upon the moment of strain at C. 
Let the beam be 8ft. long, and each weight to be equal to one 
ton; then moment of strain at C=6x3=18 tons. If we now 
suppose these six weights shifted to the end B of the beam the 
strain at C will manifestly be equal to 6 x6=36 tons, or just 
twice in the former case. It is apparent that a similarity exists 
between the ratio of single weights and distributed loads 
in half girders fixed at one end, as well as in those supported at 
both. The greatest strain will take place in the beam A B at the 
point A, and will be equal to the total load uniformly distributed 





multiplied by half the length of the beam, and is consequently | 
exactly half what it would be were the weights all collected at | 


the free end of the beam. In our example moment, of strain at 
A=8x4=32 tons. Were the 8 tons placed at B the moment 
of strain would become 8 x8=64 tons. The same analogy exists 
between the two descriptions of beam, for we thus see that a 
cantilever will bear twice the load uniformly distributed over it 
that it would collected at its extremity.* 

Regarding the moment of strain as the attacking force, or force 
tending to break the girder at any point, it is evident that to 
arrive at the actual strength of the structure we must find its 
resistance. This being determined, it still remains to equate the 
two and deducea rule for the actual strength of the girder and 
the proportions it ought to possess. Not only might it be per- 
ceived by common sense, but the rules we have given demon- 
strate that the strength ofa girder, or its capabilities of resistance 
to resist fracture, are inversely as its span between bearings. 
Clearly the load and the quantity of metal in an iron beam being 
the same, if its span be doubled its strength will be halved. If 
a girder 20ft. long will just break with a weight of 100 tons, it 
will also yield with a weight of 50 tons if its length be increased 
to 40ft. It will not be difficult, moreover, to understand that the 
strength of any beam will be in direct proportion to the quantity 
of material in it. Ifthe span, weight, and other conditions remain 
constant, a beam having twenty-four square inches of sectional area 
will bear twice the weight that one would which had only twelve 
square inches. At once, therefore, itmay be stated thatthe strength 
of a beam is directly proportional to its sectional area, and inversely 
proportional to its span or distance between supports, But there 
is another very important element concerned in the strength of 
girders, viz., the depth. Supposing the load and sectional area 
constant, the strength of the girder will be directly as the depth 
and inversely as the span. The manner in which the sectional 
area and span affect a beam, are too obvious to require any proof, 
but as the effect of the depth is not so readily perceptible, we 
will investigate the nature of its action. The form of girder in 
almost universal use at present among engineers is the flanged 
type, of which a cast iron specimen is the simplest, and repre- 
sented in Fig. 4. It may be said to consist 
of two distinct parts, the flanges and the web, 
the top flange being denoted by A, the bottom 
by B, and the web by C. When the girder is 
loaded, strains are developed in both the 
flanges and web, but at present we shall 
confine our attention to those induced in 
the flanges, and suppose the girder, as it is 
invariably assumed to be in practice, loaded 
with a uniformly distributed weight which includes its own. 
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Let the girder be shown in Fig. 5, loaded uniformly per foot run, 


* Mathematically, let W equal weight per foot run, L the distance of the 
point C from the free end of the girder, then putting M for the moment, M= 


XY vat when I == L} = total length of beam, W X Lt = W! = total load 
and M = ' XL gor g aistributedload. When W! acts at end of girder M = 
w' x L = maximum strain for a load at the end of beam. 








and let it be required to find the strain upon the flanges at the 
point P, dividing the girder into segments a, 5. is strain will 
be horizontal in direction, will be equal upon both the 
upper and bottom flange, but will not be of the same 
character for each. It will be compressive in the top 
flange and tensile in the lower—that is to say, it will tend to 
shorten the fibres in the upper and lengthen them in the lower 

ange. This has been already explained when treating of the 
neutral axis of bodies in a preceding article. As the horizontal 
strains are equal on both flanges, but the resistance of cast iron 
to compression and tension widely different, it is for this reason 
that the lower flanges (see Fig. 4) of cast iron girders are con. 
siderably larger than the upper. The proper a will be 
noticed when the subject of sectional area is touched upon, To 
find the strain at the point we must consider the forces that act 
upon one side of it and those acting upon the other. Now 
from what has already been advanced, the forces acting upon one 
side of P are the reaction at A multiplied by the length of the 
segment a. The force acting in opposition to this moment of 
strain, tending to break the girder at the point P, are the actual 
strain, the depth, and the weight of the segment a, which is of 
course regarded as acting at its centre of gravity, 3 - This will 
be more easily comprehended if we take an example, bearing in 
mind, however, that the solution is general for all beams and 
girders loaded in the same manner. Let the span of the girder, 
or (a+b), equal to 50ft.; let the load be at the uniform rate of 
one ton per foot run, making the total load, including the weight 
of the girder, equal to fifty tons. Put the depth equal to 5it., 
and let a=10, b= 40tt. The moment of the force tending to break 
the girder at P will be given by the calculative 25 x 10 = 250 
tons. The forces in opposition will equal the actual strain mul- 
tiplied by the depth, plus the weight of the segment into the 
distance of the centre of gravity of a, from the point P, = 5 x 
(5 + 10) x 5, and the strain will therefore equal 

== > . 40 tons.* 


Each of the flanges A and B will therefore be subjected toa hori- 
zontal strain of forty tons at the point P, that upon the upper flange 
being of compression, and upon the lower of tension. The general 
rule therefore for finding the actual strain upon any point of a 
girder due to a uniformly distributed load may be thus stated: 
“ Multiply the total load in tons by the rectangle of the segments 
in feet, into which the point divides the girder, and divide the 
product by the span in feet multiplied by twice the depth also in 
feet.” The calculation for the strain at P, will therefore, in accor- 
dance with this rule, be 
50 x 10 x 40 
2x 5x 50 
as before. For the strain at the centre it is plain that the seg- 
ments then become each equal to one another—equal to half the 
span, and the rule is, “ multiply the total weight in tons by the 
span in feet, and divide the product by eight times the depth 
likewise in feet.” It may be mentioned once for all that multi- 
pliers and divisors must always belong to similar units, that is, 
if feet be used as a multiplier they must also be used as a divisor. 
We take this opportunity of advising the student always tomake 
his calculations in clear and bold figures, and step by step, so 
that should the answer not come out at the first trial, he would 
be able at a glance to discover whether the mistake is in the 
reasoning or theory of the problem, or simply an arithmetical 
one. Probably the best manner of making calculations, or, at 
any rate, of preserving the results, is to make them in a book, 
when they can always be referred to. As it is a very common 
occurrence, in the calculation for bridges, roofs, and other 
engineering structures, for the same example to arise over and 
over again, a reliable calculation that has been worked out in all 
its details and practically executed, is of much value, and saves 
both time and labour. 





= 40 tons, 








A New Screw Propstter.—We are indebted to a correspon- 
dent for the following account of an experiment recently carried 
out. We hope to publish drawings of the new propeller in an 
early impression. It will be seen that our correspondent has 
given only the revolutions of the screw, not of the engines, and 
therefore it is not to be assumed that the consumption of fuel 
bears any precise ratio to the pressurein the cylinders, which would 
be determined in a great measure by the number of revolutions 
made by the screw for each double stroke of the engine :—‘ A 
trial of a new screw propeller, the invention of Messrs. F. and 
C. Hancock, of Dudley, on a steam tug, the property of the 
Shropshire Union Canal Company has just been concluded on 
one of their lines of water near Wolverhampton. The screws 
were of equal dimensions—3ft.—but the blades of Hancock's 
screws are 6in. along the shaft, and the company’s screw 20in. 
along the shaft. The following is the result of a run of two- 
and-a-half miles, with each screw on the same boat :— 
































Run of Hancock's Screw. | Lhe Compressed Screw over the 
Water. 
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It will be seen by the above statement that the Company’s screw 
had about double the pressure of steam, and went upwards of 
thirty-five revolutions per minute more than Hancock's screw, 
which must have consumed at least double the quantity of coal, 
and the tug not running so fast. As this great saving of coal 
has been realised on the narrow and shallow waters of a canal, 
we may look forward with the aid of this new propeller when 
applied to ocean steamers to a great increase of speed as well 
as a saving of coal, for speed cannot be obtained, however great 
the power used, in shallow canals, when the boat draws 4ft. of 
water, which was the case in this instance, leaving only 6in. or 
8in. of water below the bottom of the steam tug.” 


*This may bedemonstrated mathematically as follows:—Let W equal total loa, 
L = span of girder = (a4 + 6); D = depth; 8 =horizontal strain on flanges; any 


P = weight of segment a. Then by the proposition we have © xa=8xXD 

















PXa =m WX4_ PRG LW?) pat 
+ 2% from which we obtain 8 = "5° 3 ( >) ; 

wxrxa — WwW (a+b)—Wa)_W Xa, 
Poe py mene =se5 as 7DL 


L, 
The limits for the value of a andbarea=0,b=L,a=b= t In the 


former instance 8 = o, and in the latter 8 = = strain at centre of the 
girder under a uniformly distributed level. 
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FOREIGN CONTEMPORARY PUBLICATIONS. 

Les Mondes has the following letter from Sir Roderick Murchi- 
gon on the Russian Coal Mines:—“ I have just readin the July 
number of your paper Les Mondes the following paragraph : 
«Contrary to the ideas of the celebrated geologist, Murchison, 
Russia is very rich in coal deposits, only they are generally 
found under different conditions than in the rest of Europe. 
Thus coal has been found from Tula to the White Sea, between 
the Donetz and the Sea of ‘voff, near Samara on the Volga, 
between the Mezen and the Petelcova in Southern Russia, along 
the western chain of the Ural Mountains, and in Western 
—_ me to observe that you have misunderstood what M. de 
Verneuil, M. Keyserling and I have said on this subject. By 
referring to the work which we published in 1865 on the geology 
of Russia, you will see that we knew of the existence of coal at 
Tula, at Kalonga, and even north of Moscow. But we drew 
attention to the fact, that the coal seams under the limestone of 
the carboniferous strata were 80 thin and of such bad quality 
that the whole district could not furnish as much coal as one of 
our coal pits. It is a mistake to suppose that these coal beds 
extend towards the White Sea, as was stated in Les Mondes, for 
we have found that in the north-east of Russia these carbonife- 
rous shales diminish and do not extend to the White Sea. Nor 
did we omit to mention the existence of coal upon the western 
slope of the Ural Mountains, and we have described im- | 
jortant masses of it in Poland. Although we had no great | 
opinion of the valne of the coal in Central Russia, we noticed 
this interesting fact, that the carboniferous limestone which is so 

jor at Tula and Kalonga extends towards the south, so as to 
make the collieries of Donetz much more important than any 
others in Russia. Moreover, if you consult our work you will 
see that we advised the Imperial Government to bore on the 
east of the Donetz, under the secondary deposits, in search of a 
more regular and less disjointed coal furmation than that to the 
west of this river, where granite and other volcanic rocks have 
much disturbed it. I must also draw attention to these words— 
“Jn Russia the formations in which the coal beds are found are 
different from those of the rest of Europe,” for in our work you | 
may read that the Russian coal is found in the same position as 
that of Scotland, my native country. During the quarter of a | 
century which has elapsed since the publication of our work, I | 
have had no reason to change the opinions which I and my col- | 
leagues gave respecting the coal beds of Russia. It is true that | 
the coals of Tula and Kalonga, although poor, may be useful in | 
some places where new roads have been made; but the principal 
facts, as we laid them before the Emperor Nicholas, remain as | 
true as they were then, viz.:—I1st. That the majority of the pro- 
vinces of Northern Russia contain no coal, being generally of the | 
Silurian and Devonian formations. 2ndly. That the coal forma- 
tions of Central Russia have only a local value, and do not influ- 
ence the general wealth of the empire. 3rdly. That the best 
coals are those of Donetz, to which we have always attached great 
importance. It is true that along time after the publication of our 
work, our eminent friend, General Helmensen, who had assisted us | 
in the exploration of the territories of the Czar, pointed out that | 
the coal of the western slope of the Ural extends considerably to | 
the south, and although not very rich, may be of some advan- | 
tage in those distant regions. Be good enough to excuse me, my 
dear sir, if 1 beg you to insert this letter in your journal, which 
is so widely circulated amongst scientific men. For, if my | 
opinions had been as incorrect as your readers might have been 
led to suppose from the criticism placed before them, I should 
have felt unworthy of the epithet of celebrated which you were 
kind enough to attach to my name, and still more unworthy of | 
the honour which the Academy of Sciences has just conferred | 
upon me.’ 
We hope the illustrious geologist will allow us to observe that 
the erroneous article which obtained for us these very interesting 
explanations was taken from an English journal. 

La Propagation Industrielle gives the following rather hazy 
account of a combined hot air andsteamengineby M. J. Belou :— | 
« The basis and object of this machine is to obtain motive power 





by a mixture of air and superheated steam. Its characteristics 
are the method of heating in a closed furnace and the means 
used to attain this end; the gaseous mixture is brought at a 


temperature of 400 to 500 deg. Centigrade under the usual pres- 
sures. The brake is applied as in steam engines, and like them 
the new machine can be made of any desired form, with or with- | 
out condenser, and for any work; it diminishes the consumption 
of fuel and the size of the generators in ordinary use. The | 
close furnace generator is formed chiefly of one fire chamber, 
surrounded with water, held between the sides of two concentric 
bases of malleable iron, over which there is sufficient room for | 
the steam ; a pipe allows of the fire chamber being put in com- 
munication with the chimney or with the motive cylinder by 
means of a lateral pipe; this last is composed of two tubes 
placed one inside the other, with a space between in which the 
steam can circulate ; a grate for the fuel separates the fire cham- 
ber from the ash-pit ; a poker with several branches is used to 
clear the grate of ashes or cinder, as well as to spread the fuel 
equally over the grating. A coal feeder as well as the necessary 
doorsare placed on the exterior of athird base, which partly serving 
as acasing for the other two, forms wi:h them the capacity of the ash- 
pit, and receives thesaturatedsteam. One pipecarriesthe airdriven 
in by the pump, another thesaturated steam—part over, part under 
the fuel—according to the state of the fire and therequirements of 
the machine. The mixture of air and steam—as well as their 
admission into the fireplace—are regulated by the play of two 
valves, moved either by the hand or by means of an ordinary 
regulator belonging to the machine ; a third pipe serves to con- 
duct the steam directly to the distributing box of the cylinder, 
and to set the machine in motion ; a stop-valve prevents the 
filling of the fire chamber with steam ; a water feed pipe, a 
safety valve, a water indicator, a manometer, the necessary cocks, 
&c., complete this apparatus.” 

From Cosmos, of 1st August, Le Var anneunces that a dis- 
covery has just been made at Seyne of a subterranean river, 
which will change the condition of Draguinan and its environs, 
which hitherto have been without water. It was discovered by 
workmen who were working four metres below the surface. 
They were nearly drowned in it. 











ON THE CONSTRUCTION OF THE BARRACKS | 
OCCUPIED BY THE BRITISH ARMY. 
No, I. 

SEVERAL articles have lately appeared inthe of ourcontempo- | 
rary, the Lancet, impugning the sanitary aud ae comngeunate of 
the barracks pied by the household cavalry, and consequently | 
casting very grave imputations on the Royal Engineers of either | 
gross neglect or utter incapability, We therefore have given this | 
subject our most careful attention, and the results of the investi- | 
gation we now propose to lay before the public, We have no 








intention to impugn the statements made by the Lancet commis- 
sion, but we fear the members thereof were not fully informed as 
to the real state of the case. For example, then, we will select 
the Spital Barracks, at Windsor, to begin with, 

It should be premised that the household cavalry consists of 
three regiments, viz., two of Life Guards, and one called the 
Royal Horse Guards (blue). These corps change quarters annually, 
in the spring, and thus we have two of these regiments always in 
London, the third being at Windsor. Three barracks are specially 
allotted for the use of these troops, as under no circumstances do 
any others ever occupy them. ese are Regent’s Park Barracks 
in Albany-street, Hyde Park Barracks at Knightsbridge, and the 
Spital Barracks at Windsor, the last-named being the subject of our 
present article, built many years dati 


| soldiers were satisfied to wash themselves at the pump, and to 
take their horses at the river to drink, as on active service, and 


the mode in fashion with the cavalry of most foreign nations at 
this moment; but our “ giants” are not troubled with such work 
at Windsor in these days of luxurious soldieri The lavatory 


attached to the troop rooms adjoining the night-urinal before de- 
scribed is fitted with a constant supply of water from the town 
main service, and troughs are provided in the which are 
filled from the same source, and out of them the horses drink at a 
few yards from their own stalls. The urinals and latrines in use 
at the barracks are ‘‘ Jenning’s Patent,” and from the fact that the 
patentee is now aes some of our best architects and civil 
engineers to erect his work at the West-end clubs and private 

ions, we argue that nothing can be more suitable for troops. 





ago to furnis for 
thecavalry required for duty near the royal castle of Windsor. Spital 
Barracks up to four years since have had to remain in their primitive 
condition without the least attempt at modern 7 
introduced. The troopers were lodged in small, low, ill-ventila’ 
rooms, opening off a central corridor. No separate or special 
quarters were provided for married people or for non-commissioned 
officers —no proper schools for adults or infants. The stables were 
badly ventilated and replete with the strong odour of ammonia, 
80 that the men not only had this smell all ‘stable time,” 
but worse still, at night they had the malaria from their own urine 
tubs which stood in the centre of each “troop room.” Such was 
the state of the Spital Barracks. Let us see what the Royal 
Engineers have done to improve the place. 

Our contemporary calls these barracks the chef d’cuvre of our 
military engineers. Now we know that all the Engineers have 
striven to accomplish in this case was to apply modern improve- 
ments and sanitary inventions to the old buildings, as far as prac- 


ticable, and the limited sum set apart and voted in the army | 


estimates would permit. 
professional man would have done—that is to say, the best thing 
under the circumstances; but a private practitioner would be greatly 
hurt to hear it told that his remodelling of an old house was his 
chef d’euvre in architecture. 

No doubt had unlimited means been placed at the disposal of 
this department, and the order had gone forth to clear away the 
ground before commencing work, we should have seen a different 
and a superior barrack at Windsor; but we believe we are justi- 
fied in saying that the reconstructed barracks, as they now stand, are 
a suitable residence for even the most pampered troopers in any 
army of the world. They are healthy and comfortable, and in these 
points we believe we should be borne out by the opinions of the 
regiment (2nd Life Guards) which returned to town this spring, 
to occupy the very inferior, and as yet unimproved accommoda- 
tion in Albany-street. 

The block of buildings at either side of the cricket ground are 
the troop stables and soldiers’ quarters. The stables, which 
have not undergone reconstruction, are divided into sixteen 
stalls, the horses’ heads facing towards the partitions, and 
a space of 6ft. clear is left as a passage between their heels. In 
this passage, on each heel post, isa saddle bracket, &c., for the 
saddlery of each horse, and we are at once free to admit that the 
stables do not at all meet the requirements of the present day; 
but these cannot be said to be bad stables—far from it. Every- 
thing in the way of ventilation above the horse and below him has 
been done; but will it be believed that the men themselves pack 
the ventilators with straw, and keep the windows and doors closed 
so as to keep good coats on the horses? This is a well-known prac- 
tice with grooms of all grades, military as well as civil. However, 
the officers of the household cavalry have not bad stables 
now; indeed the larger number of them are fit to receive 
a “Derby” favourite, as the drainage, ventilation, and com- 
plete renovation of these stables has been carried out in a 
most masterly way. But even officers’ stables, with their 
valuable occupants, are not free from either the ignorance, or 
worse still the culpability, of their servants, who seem to forget 
that a horse requires fresh air in a larger ratio than a human 
being, and keep up the ‘‘ caloric” so as to have what they call a 
good “‘ parade coat.” If therefore the ventilation of the stables 
were properlyattended to by those whose duty it is to see after the 
health of the troops and the veterinary surgeons, no smell what- 
ever would offend the olfactory organs of the most sensitive 
civilian or rougher trooper at Windsor. Over the stables in each 
block are now two floors, the old structure having been taken 
down to the stable level and rebuilt. In the first floor of the sol- 
diers’ quarters each barrack room is to contain fourteen men, each 
having over 800 cubic feet of space, the rooms being lofty and 
thoroughly ventilated, and in the upper storey, which is higher, 
1000 cubic feet. Over each" soldier’s bed are fixed double iron 
shelves, conveniently arranged, and a range of iron pegs upon 
which soldiers hang their accoutrements. These shelves were espe- 
ye A provided for the household cavalry at Windsor, at a consi- 
derable increase of expense, as it was found from experience 
that wooden lockers or even shelves of wood were found 
to encourage dirt and vermin. Some of our contemporaries seem 
to forget that private troopers have not been accustomed to all the 
luxuries that are provided for these pet troops. Off each 


| troop room is a lavatory and urinal, which is approached 


through two doors, one door into the small corridor, and one into 
the lavatory; thus no foul tub is to be found in the men’s rooms, 
and as these urinals are only for night service, andshould be locked 
up by the N. C. officer during the day, no possible nuisance ought 
to accrue from their proximity. It is alleged that these. patent 
fittings of latrines, urinals, &c., are continually out of order, and 
that great delays occur in their being repaired; and, further, 
that the cost of such repair or renewal is often charged to the 
troops. This point is well worthy of explanation. First, then, let 
us ask, are the public to supply the troops and their families with 
the most ——— requisites for their use, and to replace the 
same as often as the carelessness of the troops cause them 
to be damaged or broken? Nothingof the sort. If such were to 
be permitted, and no barrack damages made payable by the occupy- 
ing troops the item for “incidentals” in the army estimates for 
the Government buildings, would be more than the whole sum 
now annually voted for new works, annual repairs, and incidental 
repairs put together. The usual course of engineer routine has 
en carried on with great satisfaction for many years and 
to our knowledge, for at least twenty years past. Each 
military district has its commanding engineer, who resides at 
the head quarters, and each district is again subdivided into divi- 
sions; these last are in charge of an officer, either military or civil, 
as the case may Once in the three ths an inspecti by 
the engineers is made of every barracks in the division, of whic’ 
due notice has been sent, not only to the k master, but to 





| the officer commanding the troops at the station. Every matter 


required to be repaired has been set forth in the requisition furnished 


| to the barrack department from the commanding officer, and from 


him to the Engineer, who uses his professional judgment between the 
Crown and the troops as to what should be paid for by the troops 
as a “damage,” and what is fair ‘‘wear and tear,” e 
supplied at the cost of the public. It is therefore the object of 
the troops to satisfy the Engineers that the damage was not caused 
either by wantonness or neglect on their part, but was the result 
of accident or wear. Again, in the matter of repair requiring im- 
mediate attention, such as water-closets or water-pipes, the 
triennial contractor has men ready at a moment's notice to execute 
the work on the order of the barrack master in the absence of an: 
of the Engineer department, so that if the Windsor troops are left 
in sucha plight as has been described, we can assure our readers 
and the public that the contractors, not the engineers, are to 
blame. Now we question whether a more expeditious or plet 
stem for executing repairs in buildings exists in any other public 
epartment, always a in mind the necessary custom that 
before a repair is executed the public interest should be guarded 
by those whose business it is to do so. 
The want of a good water supply has been strongly commented 
upon, Now, what has been done in this respect? In old times 





In fact, the Royal Engineers did as any | 


But the War-office authorities are at all times prepared to give 
other systems a fair trial, and even Mould’s earth closets 
are under trial, so that nothing on the part of the public 
will be wanting to render sanitary arrangements of barracks most 
complete. If this patent apparatus gets out of order, one may 
prs conclude that in ninety-five cases out of the hundred the 
fault lies with those who use them; and if latrines or urinals were 
in the state of filth described by the Lancet commissioner, then 
we emphatically declare that the blame should be laid to the 
‘*Regimental Quartermaster,” whose duty it is to see that the 
pioneers do their duty in keeping such places properly cleansed 
and deodorised. 

Soldiers invariably have their meals in their sleeping rooms, 
but the food is cooked in kitchens or cook-houses, which 
are quite separate from any other buildings; and in ordi- 
nary line regiments the debris is at once removed after 
the meal is over, the tables washed, and the rooms ventilated 
by opening the windows, in addition to the fixed venti- 
| lators. In the case of the household cavalry, however, this does 
not apply, as these men almost invariably take their afternoon’s 
sleep “in bed,” so that the rooms must of necessity always have a 
close smell. 

We now come to the 


uestion of quarters for married soldiers, 
and tind it indeed a most d 


ifficult point to combat, as many questions 
arise which are of vast importance to the public. But the om we 
have to consider here is, have the engineers done their duty well 
or not in arranging the quarters they have provided at Windsor? 
The rooms are 16ft. by 13ft. 6in., and 10ft. in height, provided 
with a good cooking stove, &c., and certainly is a much better 
room than the same man and his family will be able to rent 
for 5s. per week were there no quarters for him in barracks. If the 
family be large, it is not a suitable place for them, but if all 
families of soldiers are to be housed in pe quarters within the 
barracks, the Government must provide the funds for the buildings 
necessary, and not strike out the items in annual estimates. 
Good houses might be provided for the people who are married 
at all stations, and thus prevent scarlatina from being carried 
from bed lodgings in the neighbourhood of Cumberland-market 
to Windsor, as has been lately the case. 

The reading room is a separate one from the library, and there- 
fore no book shelves are required there, but the library is amply pro- 
vided in that respect, and the librarian issues the books when 
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—- through a window opening into the room. Picture 
s are provided and fixed round the room at the cost of the 


| be hung and 


| public, so that the regimental pictures can 
removed at will. 
That the troops at Windsor have not been well cared for 
we deny, and if one visits the riding school, which is also a 
gymnasium, the fencing room, the hospital, the schools and the 
recreation rooms, he must admit that in no station for troops in 
either this or any other country is the soldier better accommodated. 
The sewage is carried directly into the town main sewer, and the 
water from the service supply is constantly turned on so as to 
effectually flush all drains. All gratings have the best de- 
scription of effluvia traps set over them, so that never, even in hot 
weather is there a smell from them, and the surface water is 
diverted into the nearest watercourse. ‘: 
A large tank receives the water from the several roofs of this 
— of the barracks, and close to this pvint is the women’s wash- 
ouse, where every requisite of the laundry is provided for their 
nse, and the soft water for washing pumped up from the tank. 
There isa drying room attached, and also a drying ground with 
| posts, &c., ata short distance therefrom. A capital school for in- 
| fants is placed close by the married quarters, the house for the 
| mistress being attached to the school. 

The canteen has a general shop attached toit, where the married 

| or single can buy at fair prices, if they choose todeal there and not 
go into the town. The Government have lately spent £200 on the 
improvement of the canteen and shop. 

A recreation room having a coffee bar, and provided with games, 
| &e., is at the men’s service, the furniture, &c., being provided at 
| the public expense, and the men need not pay a penny for the use 
of it. The non-commissioned officers have a first-rate mess house, 
| the mess room being 42ft. long by 26ft. wide, and about 14ft. in 

height, and further, each single Corporal-Major has a living room, 
separate altogether from the men. The married staff non- 
commissioned officer’s quarters are in the same building as 
the mess establishment. The officers’ quarters have as yet 
undergone no alteration, except in a sanitary point of 
view. If an officer commanding troops takes the proper 
interest in their welfare, he can get almost any buildin; 
| provement he may suggest, at least fairly conside: by the 
| authorities at the War Department, as each year he is requested 
| to report what in his opinion is requisite for the comfort and ac- 
| commodation of the troops at the station in his charge. The Engi- 
| neers also bring forward their ideas, with the plans and detailed 
| estimate for the improvements, but money is not granted by Parlia- 
| ment for one-third of the items, and hence they are postponed 
from year to year at each station, and so the works progress by 








FRENCH RAILWAYS IN JUNE, 1868. 


THE following particulars are compiled from official docu- 
ments :— 
1, Length of Railways in France, in June, 1868 :— 





Kilometres, Miles. 
Old lines in working order oe ee 15,589 +s «+ es (9666) 
Lines conceded befure June, 1868 .. .. 4859 «2 «2 «+ (3012) 
Lines conceded in June, 1868 .. .. «oe 3260 «2 oe (3260) 
Total to be completed before 1878 .. «. 23,708 ee 14,699 
2. Cost of Railways.—The mean cost of construction per kilo- 
metre of the old lines is 450,000f., or £28,966 per mile. The new 


| lines cost from 200,000f. to 400,000f. per kilometre, or £12,900 to 
| £25,800 per mile. Lines of local interest (which x not to be 
included in the above statement), cost from 89,000f. to 200,000f. 
| per kilometre (from £5000 to £15,000 per mile), These prices in- 
| clude rolling stock. 
3. Cost of Rolling Stock.—This is estimated by the following 
rule: the cost of the rolling stock, in capital and per kilometre, is 
| equal to the earnings of the railway ; thus a line earning 
25,000f. per kilometre per annum will require an outlay on rolling 
stock of 25,000f. per kilometre. 

4, Engineers’ Estimate for Permanent Way.—The followi 
average prices per kilometre are extracted from the estimates 
an engineer of the Orleans Railway:—Rails cost at works 190f. per 
ton, or 220f, on the line, 





(220f, = £8 16s.) 
Per Ton. 
Fish: plates .2 «2 «2 «2 ve oe 240f. oe oe» (£9 12s.) 
Fish-bolts «ss es «+ os ee oe 380 . (£15 4s.) 
Chairs .. oc «oe of of e+ «+ 146 oo os os (85 168.) 


or im- . 
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Length of rails, 5°50 metres, about 18ft., weight of rails, 37 kilos. 
per metre linear a > a Ib. — yar Dy 


, 
Cost of iron om single-track line per metre linear .. 29 

Platelayers “1: te! 6 co oe 8@ 
Ballast, 2} cubic metres at 4f. ee ce oe ce oe 9°60 (2s. Sd. per yard.) 

Total permetre .. .«. oe oe ce ce 4900 

Sidings, about 3 metre more .. 26 «6. ee oe 10°50 

52:50 

Switches and crossings... .. «. «2 «# «2 «2 300 

Total per metre ow ae ce ce te oe oe =«(55'S0 








Total cost of permanent way per kilometre 55,5007. = £3572 per mile 55,500 | 
Stations, about.. .. ss «+ 2 «+ 08 of 8 «6 cf oe oe 20,000 
Signals, telegraph, &c. .. oc ce ce oe se oe ce 00 06 v0 6,500 
$2,000 
Rolling stock as above, Art.3 .. .. os se 08 cf cf of oe bese | 
107,000 
Ten per cent. for interest and generalexpenses .6 «2 «2 of oe 10,700 
117,700 | 


Total cost of superstructure, in round numbers, from 110,000f. to | 
120,000f. per kilometre (from £7000 to £8000 per wile). 

It is impossible to make a mean estimate of land and earthworks, 
or of “Travaux d’Art” (bridges and tunnels), because it is subject 
to very great variations. 

5. Cost of Traction.—Mr. Eugéne Flachat calculates that a ton | 
of coal can be carried one kilometre by rail for 2c. (about 03d. 
per mile), or for le. if a return freight is secured. The writer of | 
this article has no estimate for the traction of passengers. 

6. Speed of Trains.—Express trains run from thirty-five to forty | 
kilometres per hour, including stations; direct trains thirty to 
thirty-five. No information concerning goods and ordinary pas- 
senger trains. 

. Rates and Fares.—Passenger fares: First-class, 8°112f. per 
kilometre and per passenger; second-class, 0°084f. per kilometre and 
per passenger; third-class, 0°0616f. per kilometre and per passenger. 
These fares are nearly equivalent to 1jd., 1{d., and 09d. per mile. 
The passenger fares are much lower i in Russia and in Belgium. 
Goods rates are from 0°04f. to 0°25f. per ton and per kilometre 
(0°64d. and 4d. per mile), as a general rule, but there are special 
reduced rates (darifs spéciaux) for certain goods and certain 
stations. 

8. New Lines. — The following lines, recently conceded, are 
included in the Réseaux of the old companies :— 

Ouest.— St. L6 to Lamballe, connecting Cherbourg and Brest; 
Angers to Laval, connecting Le Mans and Nantes; Sablé to Nantes, 
connecting Paris and Nantes outside the valley of the Loire, which 
is subject to inundations. 

Midi,—St. Affrique to the Montpellier (Millau line); Foix to 
Tarascon; Mende to the Millau (Rodez line). 

Paris—Lyon —Méditerranie.—Five small branch lines. 

£st. —La Varenne to Boissy St. Léger (a more important line is 
projected, but not conceded yet, namely, from Remiremont to the 
Strasbourg— Mulhouse line). 

The following lines are authorised but not yet conceded, as the 
old companies will not have them:—Léronville to Sedan, connect- 
ing Dunkerque and Marseille; Epinal to Neufchiteau; Besancon | 
to Swiss Frontier, vid Morteau; Orléans to Chalons-sur- Marne; 
Clermont-Ferrand to Tulle; Aurillac to St. Denis-les-Martel; Niort | 
to Ruffec; Bressuire to Poitiers; Bressuire to Monts, near Tours; | 


St. Nazaire to Croisic; Sottevast to Coutances; Arras to Etaples, | 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months | 

2163. JOHN FREDERIC COOKE, Cannon-street, London, ‘*‘ Improvements in the | 
manvfacture of copying ink.” 

2170. WILLIAM TASKER, jan., Waterloo Ironworks, near Andover, Hants, | 
sa Improvements in machinery or apparatus for elevating straw and other | 
produce ” "—8th July, 1868. 

2177. JOHN HARRIS, Harefield Ironworks. Middlesex, and VAUGHAN PENDRED, 
Crohill-v ila, Milton road, Dulwich, Surrey, “Improvements in the manu- 
facture ot wrought iron and steel.” 

2184. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ A new musical 
instrument called the ‘orphonium,’ parts of which are applicable to other 
musical intruments.”—A communication from Claude Gavioli, Paris.—9th 
July, 1868. 

2:93. WILLIAM RUSSELL, Lamb’s-passage, Chiswell-street, E.C., “An im- 
provement in machinery for making paper bags and envelopes."—1ith July, 
1868 

2247. WILLIAM IRLAM ELLIS, Bernsbury Park, Islington, London, “ Improve- 
ments tn granes.”"—17th July, 1868. 

2296. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the production of a red colouring matter.”,—A communication from 
Alexander Clavel, Basle, Switzerland. 








2301 WILLIAM TIGHE HAMILTON, Rathmines Dublin, “ An improved method 
of ernve ye circular into reciprocating motion.” 

2307. H ¢ Fear, Birmingham, “ Improvements in door springs and spring 
hinge-. al 2nd July, 1868. 


2312. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
the mode of treating flax andin vparatus employed therein.”—A communi- 

from Lewis McDonald 1 ils, Newhaven, Connecticut, U.S.—23rd 
July, 1868. 

2323. AUGUSTE BOCHKOLTZ, Vienna, ‘Improvements in self-acting valves by 
the use of compressed air.” 

2324. ROBERT GRIFFITH HATFIELD, Chancery- lane, London, “* Improvements 
in sliding door r llers, also applicable in other cases where reciprocating 
motion is employed.” 

2326. NATHANIEL BARNABY, Park-villas, High-road, Lee, Kent, “ Improve- 
ments in sheathing iron or "steel ships or vessels with zine or other metal or 
material not galvanically destructive to iron in sea water.” 

2328. GEORGE SMITH, Camberwell New-road, “ Improvements in machinery 
for obtain: ng rotary motion, and for raising, forcing, and measuring 
ids. 


flu’ 

2330. ROBERT YOUNG, Glasgow, Lanarkshire, N. -B., “ Improvements in dress- | 
ing millstones, and in apparatus therefor.” 

2334. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London,”‘‘ Improvements in 
the manufacture of cast and wrought iron and steel, and in the furnaces 
employed therefor.”—A communication from Auguste Ponsard and Frangois 
Eugéne Boyenval, Paris.—24th July, 1868. 

2336. JOHN YOUNG, Milliken Park, Renf:ewshire, N.B., ROBERT POLLOCK 
and JOHN MORRISON, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
arrangements or apparatus for preventing smoke in connection with boiler } 

races. 

2338, JOHN GREENHALGH, Oldham, Lancasbire, “ Imp 'y 
or apparatus for opening and cleaning cotton and other fibrous materials.” 
2339. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “ Improvements 

in apparatus for drying filamentous ’ matters, tissues, and other substancez.” 
—A communication from Lovis Beck, Elbeuf, France. 
2342. ALFRED VINCENT NEWTON, Chancery: -lane, London, *‘ An improved | 





construction of portable railway.”—A communication from James Knox 
| 


Glenn, New York, U.S. 


2343. LEONARD WRAY, Ramsgate, Kent, “Improved methods of and appa- | 


ratus for obtaining or separating metals from their ores, matrices, slimes, and | 
tailings.” 

2344. ROBERT NEWTON, Leels, Yorkshire, 
and sira'ghtening flores. 

2345, ALEXANDER CHARLES MONTAGUE PRINCE, Trafalgar-square, Charing 
Cross, London, “‘ A new or improved bell-pull for door bells.”"—A communi- 


* Improved machinery for ante 


cation from Sterling Bonsall and Louis Hillebrand, Philadelphia, Pennsyl- | 


vania, U.S 

2346. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “ Improvements in steam boilers, and in the means for maintaining the 
proper water level in the same.”—A communication from Robert Wilde, 
Philadelphia, Pennsylvania, U.S.—25th July, 1868. 

234%, ARTHUR JAMES THORMAN, Lime-street, London, “ Improvements in the 
means of and apparatus for obtaining and applying motive power.”—A com- 
— from Johann Ernst, Friedrich Liideke, Dransfeld, Hanover, 

russia 

2352. JOHN LEWIS, Preston, Lancashire, “Improvements in the means and 
ay = for increasing heat by combustion of fuels and consuming 
smoke. 

2353. CHARLES JOSEPH LAURENDEAL, Boulevart Sébastopol, Paris, “ Improve- 
ments in lite-preserving apparatus for floating and sustaining persons in the 
water,” 


2354. HECTOR AUGUSTS DUFRENS, South-street, Finsbury, London, “ An 
improved indicator of time and distance for vehicles, applicable also for 
registering the speed of the said vehicles and the number of passengers 
carried by the same.”—A communication from Louls Edouard Hannecart, 
Avesnes, France. 

2355. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An Improved 
propeller for steam vessels, canal ‘boats, and other veszela.”"—A communica- 
tion from Robert Hunter, New York, U.S. 

2357, ALEXANDER MBLVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the manufacture of artificial ice, and in apparatus for the same.”— 
A communication from Jean Baptiste Toselli, Boulevart St. Martin, Paris.— 
27th Ju'y, 1868. 

2360, WALTER LEWIS, Redditch, Worcestershire, ‘“ Improvements in necdle 


2361. HENRY WATTS, Water-street, London, ‘‘ Imprevements in the construc- 
tion of rails for railways.” 

2363. THOMAS H¥DES and JOSEPH BENNETT, Sheffield, “ Improved means or 
appliances for facilitating the transit and application of caloric ; also for 
mixing caloric with air, water, and other — and gases; also for econo- 
— the jon of fuel, moke, ~ steam, and 

increasing and distribating heat, and for wllivonins purposes. 6 
| 9364, JAMES WEBSTER, Bir nts in the of 
gas and vapour, and in applying such gas sand vapour in manufacturing and 
| refining iron and other metals, and in recovering certain products there- 
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om.” 
| 2206. GEORGE HODGSON, Bradford, Yorkshire, HENRY BOTTOMLEY, Low- 
moor, near Bradford, Yorkshire, and EZRA COCKROFT, Odsal! Moor, near 
Bradford, Yorkshire, ‘* Improvements in looms for weaving.” 
= JOHN BULLOUGH, Accrington, Lancashire, “ Improvements in looms-for 
eaving. 
| 2367. a AUGUSTUS LA MONT, New York, U.S., “An improved pre- 
paration of eggs.’ 

2369, SAMUEL MANBY MARTIN, Pinner, Middlesex, and SAMUEL ALFRED, 
Roman-road, Holloway, Middlesex, “ Improvements in train intercommuni- 
cation, parts of which invention are applicable to electro-magnetic and elec- 
tric telegraph apparatus.” 

2370. ABEL MORRALL, Studley, Warwickshire, ‘“ Improvements in the manu- 

facture of needles ’—28th Juiy, 1868. 
2372. JOSEPH SIMPSON, Ardwick, near Manchester, “Improvements in ma- 
chinery for moulding toothed wheels.” 

2374. JOHN MABSON, Norwood, Surrey, ‘‘An improved cinder sifter and 
shovel combine.” 

2375. EDWARD HERRING, Beer-lane, London, “I 
of saccharine solutions of malt or sugar.” 

2376, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, * An improved compound to be used as a substitute fur linseed oil in the 
preparation of paint and varnish.”"—A communication from R bert Edmand 
Ferguson and Benbow Brunswick Ferguson, Chicago, Ulinois, U.S. 

2377. WILLIAM ROBERT LAKE, Southampton buildings, Chance 
don, * Improvements in breech- ‘loading fire- -arms, parts of which improve- 
ments are applicable to other fire-arms.”—A communication from samuel 
Remington, lion, New York, U.3. 
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-lane, Lon- | 


Aveust 21; 1868, 
2135. ARTHUR YOUNG and WILLIAM YOUNG, poy 


—————=3 
distributing and composing machines.”—i8 A Aagust, 18 “Type 
2165. HENRY WILLIS and GEORGE RICE, Worcescer, Sewing machines,”, 
23rd August, 1465. 
2256. WILLIAM CLARK, Chancery-lane, London,’ “ Permanent way of rail. 
ways " — Ist September, 1865. 
2197. — SYMONDS, Wolverhampton, Staffordshire, “ Horseshoes,”. —~26th 
Aug 1865. 
anit Samus BILLINGS, Kentish Town, London, “ Venttlators.”—16¢h August, 


1 

2151. WILLIAM Soper, Friar-street, Reading, 
fire-arms."—19th August, 1865. 

2173. JOHN Moovy. Goole. Yorkshire, 
batteries, &c.”—24th August, 1865, 


Berkshire, “ Breech-loading 
“* Floating lights, beacons, floating 





Patent on which the Stamp Duty of £100 has been Paig, 

2117. JAMES CRANSTON, B rmingham, “ Conservatories, orchard houses, &,’ 
—24th August, 1861. 

2148. SAMUEL CORBETT, Park-street Works, Wellington, Salop, “* Mills for 
crushing and grinding mineral and vegetable substances, &,."—29th 4 August, 
1861. 

2038 CHARLES WILLIAM KESSELMEYER, Manchester and THOMAS Matz. 
DEW, Oldham, Lancashire, “ Velvets and velveteens.”—15ih August, 1361, 





Notices of Intention to Proceed with Pateuts. 
1185. THOMAS Row, Old Ford, Bow, Middlesex, and SAMUEL SCOTT, Chelsea, 
London, *‘ I in the t paper hangings.”—3rd April, 





1868. 

1145. GEORGE DAVIES, Serle-street, Lincoin’s-inn, London, “ Improvements in 
apparatus for washing and separating ores and other materials.” —4 com, 
munication from Max Braun, Vielle Montagne, Westphalia.—4th April, 
1848. 

1153, RICHARD MORELAND, jun., and DAVID THOMSON, Old-street, St. Luke's, 
London, *‘ Improvements in pumping engines and steam bo.ers therefor, 
which steam boilers are also applicable to other purposes,” 

1163. JOHN CASSON. St. James’-street, shcfficld, ‘* Improvements in machinery 
for planing wood.” —6th April, 1868. 

1167. ALEXANDER LYMAN HOLLEY, Harrisburgh, U.S., * 
the manufacture of iron and steel.” 

1168 WILLIAM NALL, Leicester, “* An improved apparatus for holding ang 
igniting matches.” 

1169. EDWIN HENRY NEW BY, King William-street, City, 
boat-detxching appiratus.”—A communication fr 
Lange and Theodor Zeise, Ottensen, Germany. — 


Improvements in 


*An improved 
min Jacod ue ‘inrich Gustay 
7th April, 1868. 








| 1179. JOSEPH BEDFORD, Leeds, Yorkshire, ** improved means and apparatus 
for washing and drying grain.” 
11st. JOHN JAMES, Ebowvale, Monmouthshire, and THOMAS JONES, Gov lon, 


2378. WILLIAM ROBERT LAKE, Southampton-bnildings, Chancery-lane, Lon- 


don, “ Improvements in sewing machines, and in the means for heating the 
thread used in the same.”—A communication from Daniel Mills, New York, 
U.S. 

| 2379. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
cutting and polishing power applicable in the manufacture of cutting, grind- 
ing, and sharpeni: g tools, and in the production of refractory sub-tances.’’"— 
—A communication from Adrien Tardieu, Paris. 

2380. JOHN ROBERT HARPER, Red Lion street, Clerkenwell, London, “ Im- 
provements in the production or manufacture of strips or ribbons of zine or 
alloys of zine suitable tor being employed in the manufacture of telegraphic 
cables.” 

23*1. JAMES RADCLIFFE, Consett Hall, Durham, ‘‘ Improvem onts in machinery 
or appara us employed ‘n the manufacture of iron and steel.” 
2382. HENKY OLIVER ROBINSON, Glasgow, Lanarkshire, N.B., 

proved dredger.’ 

8383. SAMUEL CUNLIFFE LISTER, Manningham, Yorkshire, ‘‘ Improvements 
in the manufacture of cut pile fabrics. 

2384. JULIUS JEFFREYS, Upper Norw 10d, Sarrey, “Improvements in preserv- 
ing animal and vegetable substances.”— 29th July, 1868. 

2385 JOHN WOLSTENAOLME, Radcliffe, Lancashire, “* Improvements in the 
valves of steam engines for pump'ng and other purposes.’ 

2386 GEORGE WOODHOUSE, Bolton, Lancashire, and JOHN GORDON 
Mc MINNIES, Farrington, near Preston, Lancashire, “ improvements in the 
construction of mills or manufactories, warehouses, and other buildings.” 

2388. CARL HEINRICH ROECKNER, Hurtsbourn Paper Mills, W hitchurch, 
Hampshire, “ Improvements in machinery for the manufacture of paper.” 

2389. SAMUEL CUNLIFFE LISTER, Manniagham, Yorkshire, “ Improvements 
in the manufacture of silk velvets which are woven face to face and then cut 
asunder, also in treating silk to be nsed in such manufacture.”—A co:mmani- 
cation from Jacinto Ba: ran, Barcelona, Spain. 

2390. THOMAS HUMPHREY ROBERTS, Bedford-street, Plymouth, and BEN- 
JAMIN CROCKER CROSS, Buckingham-place, East Stonehouse, Plymouth, 
** fmprovements in apoaratus for retarding and stopping carriages,” 

| 2391. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved 
process for obtaining heliographic plates for printing.”—A communic,tion 
from Hyacinthe de Font Réauix and Amédée Barret, Paris, 

2392. GKORGE DAVIES, Serle-street, Linco!n’s-inn, London, “An improved 
pile or portable battery for generating electricity.”—A communication from 
Alfred Charles Garratt, Boston, Massachusetts, U. 

2393. JOHN DUGUID, jun., Glasgow, Lanarkshire, 
appa‘atus for finishing or dressing flour.” 

2394. JOHN RAW STHORN, Preston, I 
for dressing millstones.” 

2395. JOHN HENKY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ An improved 
flame spreader ard aérator for gas and other burners."—A communication 
from Joseph Spangler Machir, Washington, Columbia, U.S. 

2396. THOMAS PROSSER, Chancery-lane, London, ** Improvements in distilla- 
tion, and in the means or apparatus employed therein.” 

2397. JOHN COOPE HADDAN, Vincent-square, Westminster, “‘ Improvements in 
cannon, and in machinery for manufacturing the same.” 

2398. JOHN GWYNNE and HENRY ANDERSON GWYNNE, Hammersmith Iron- 
works, Hammer:mith, Middlesex, “ Improvements in the construction of and 
mode of employing and driving centri‘ugal pumps and pumping engines, and 
in surface condensers to be employed in conjunction therewith, parts of which 
improvements are applicable to other purposes.” 

2399, THOMAS CLAXTON FIDLER, Ventnor, Isle of Wight, ‘‘ Improvements in 


” 


** A new or im- 
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rolling stuck of raiiways. 
2409. CHARLES DOUGLAS FOX, New-street, Spring-gardens, London, * Im- 
provements in the manufacture and method of preparing railway rails and 


other iron of permanent way, and in the machinery to be empl»yed therein.” 
—A communication from Hugh Baines, Toronto, Ontario, Canada.—30th 
July, (a8. 

2402. FREDERICK ALLEN LEIGH, Miles Platting, Lancashirz, “ Improvements 
in carding engines.” 

2404. AUSTIN GOODYEAR DAY, Seymour, Connecticut, U.S., 
artificial i, chiefly desig 
caoutchouc.” 

2406. PAUL NARCISSE JOSEPH MACABIES, Rue de Flandres, Paris, a | 
nents in water-feeding apparatus for boilers.’ 

2498. GEORGE DOMENICUS KITTOE and PETER BROTHERHOOD, Compton- | 
street, Clerkenwe'l, London, ‘Improvements in apparatus fur cooling, heat- 
ing, or tempering fluids.” 

| 9412. ANDREAS FRANZ LEALF, Litchfleld-street, Soho, London, “ Improved 
apparatus and means for preventing incrustation in steam boilers and other 
vessels.” —31st July, 1868. 

2420, JOSEPH EDLYN OUTRIDGE, Hearn-street, Newport, Isle of Wight, South- 
ampton, ** Improvements in equilibrium slide valves. 


**An improved 
i for use as a substitute for india-rubber or 





P 


| 
‘Improvements in | 


ts in machinery | 


Mon nouthstire, ** Improvement sin the manufacture of iroa inv semi- sted 
or steel.” 
1183. WILLIAM ROBCRT LAKE, Southampton-buildings, Chancery-lane, Lon. 
don, “ Improvements in machinery for cutting and working rocks and ovher 
hard substances, chietly designed for mining, tunnelling, and other like 


operations.” —A communication from James Asbury McK :aa, Paris. 

1188. EDWARD BRASIER, New Cr ss, Surrey, and. JOHN ELIOT Hope KIN, 
Liverpool, ** Improvements in machinery and processes for scutchinz, dre .. 
ig, cleaning, treating. and preparing flax, hemp, and other vegetable 


fibrous materials, and the tow of the same 8th April, 1868, 

1201, ROBERT ALFRED WRIGHT, Homerton, London, * Luoprovements in heating 
structures and articles, and in the mote of and apparatus for obtaining heat 
from petruleem and other hydrocarbons, and in apparatus for suppl) ing air to 
furnaces "—9th April, 1865. 

1213. ALEXANDER WOODCOCK, Edinburgh, N.B., 
apparatus for suspending p c'ures.” 

12'5, ERNEST DUBOIS and EDWARD CASPER, Cannon-street, 





“An improved mode of and 


London, ** Im. 


provements in wet gas meters.’—A communication from Unesime de 
Morgney, Paris. 
1216, ANDREW BARCLAY, Kilmarnock, "Ayrshire, N.B., *‘ Improvements in 


apparatus to be used in condensing steam in steam engines, applicable also 
to other purposes.” —11th April, i865. 

1219. JOSEPH ROTHEREY, Waterloo Main Colliery, near Leeds, Yorkshire, 
** improvements in machinery or apparatus for getting and hewing coal, 
stone, and other minerals, parts of which improvements are applicable to 
motive-power engines,” 

1221. THOMAS FOULKES SHILLINGTON, College-square North, Beifast, [reland, 
* [mprovements in reaping and mowing machines.” —13th April, (818, 

1227. THOMAS SMITH, Tenter-lane, Leeds, Yorkshire, THOMAS WOOD Birst- 
with, Yorkshire, and THOMAS DON, St. John’s, Red Hi'l, Surrey, “ improve- 
ments in manufacturing wheat and other grain iato meal and flour, and in 
machinery and appliances for that purpose.”—1l4th Apru, 1565. 

1237. GEORGE GLOVER, Ranelagh-road, Pimlico, London, * Certain improve- 
ments in the arrangement and construction o/ :ubmerged or subaqueoug 
lamps, and in the fluid ase! in, and adapted to, such lamps."—A communis 
cation from M.chae!l Van Der Wede, st. Petersburg, Ru-sia, 

1239. WILLIAM SANDERSON FLETCHER, Bradford, Yorkshire, “‘ Improvements 
in machinery for combing or dressing silk, fax, China grass, cotton, and 
other fibrous substances,” 

1242. ROBERT BOBY, Bury St. Edmunds, Saffolk, 
struction of hor-e-rakes.” —15/h April, 1868. 

1253. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Im- 
prove nents in electrical apparatus for transmitting signals, and for ascer- 
taining the distance of objects, as also in instrumen s employed in co inecion 





** Improvements in the con- 





with such sigualling apparatus."—A communication trom Dr, Werner 
Siem Berlin, Prussia, 
1260. Lieutenant FRANCIS BACON, Royal Marine Artillery, Wymondham 














Rectory, Leiestershire, ** (inprovements in breech-load ng fire-arma, 
| 1262, ALFRED VINCENT NEWTON, Chancery-lane, London, “ improved ma- 
chinery for gathering hay and other crops from the ground.”—A commuai- 
cation from John Marcus Boorman, Scarborough, New York, U.S.—l7th 
April, ' 868 
1264. THOMAS BRADFORD, Argyll-square, London, “Certa'n improvements in 


2422. JAMES ASBURY MCKEAN, Southawpton-buildings, Chancery-lane, Lon- | 


don, “ Improvements in machinery for manufacturing metallic eyeleis.”"—A | 
communication from William Rudolphus Landfear, Hartford, Connecticut, 


U.S. 

2424. ‘MARMADUKE WILKIN, St. James’-terrace, Paddington, and JOHN CLARK, 
Chippenham-terrace, Paddington, London, “ Improvements in steam boilers | 
and furnaces, in part applicable to surface condensers of marine engines.” 

| 2432. LUCIUS CURTIS BAILEY, New-street, Spring-gardens, London, “Ime | 
provements in drawing pens and compasses.”—1s¢ August, 1868. 

2438. THOMAS WARD, New Wortley, Leeds, Yorkshire, ‘‘ Improvements in 

desks for schools.’’—3rd August, 18:8. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2465. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
| don, “‘ Improvements in felted fabrics.” —A communication from Henry Hay- 
ward, New York, U.S.—tth August, 1863. 
2473. NAHUM SALAMON, Ludgate-hill, London, “ Improvements in sewing 


| —T%th August, 1868. 
2488, HENay tk. BS, Glasgow, Lanarkshire, N.B., “‘ A steam crane and loco- 
motive engine combined.” —8th August, 1868, 


' Patents on which the Stamp Du'y of £59 has been Paid. 


2064. CHARLES WEST, Queen’s-place, Kennington-road, Surrey, “ Apparatus 

for giving immediate warving of undue heat.” —9th August, 1865 
| 2096. ROBERT ALEXANDER WILLIAM W ESTLEY, Camden-road, Camden Town, 

London, ‘* Storing, preserving, transferring, and discharging certain fluids 
for sanitary purposes,” — 14th August, 1865, 

2137. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “Cast steel and 
cast iron, &c.”—1-th August, 1865. 

2100. JAMES 1 HOMAS LOCKEY, Sutton, near St, Helen’s, Lancashire, “ Copper.” 
—I4th August, 1865, 


machinery or apparatus to be employed for chur ning, which is also appli- 
cable for wash'rg textile fabrics and mixi g liqu 1s. 

1274. RICHARD HILL, Castle-street, _Bristo , and JOHN FRANCIS D'OYLY, 
Oak-viilas, Walthamstow, E.«ex, ‘‘Improvements in paddle and other 
wheels used in air or Kg e — propelling or driving ships or vessels, and 





miachinery.”—I8th April, 1863. 

1315. WILLIAM ROBERT L he Southampton-bull lings, Chancery-lane, Lone 
don, ** improvements in « ach nery f r manufacturi ig small articles from 
sheet metal.’—A communication from Lauriston Towue, ‘Providence, Raode 
Isiand, U.S. - 2nd April, \>63. 

133%, ALFRED CARTER, Birmingham, ‘Improvements in machinery for the 
manufacture :f nails, spikes, and bolts."—23rd April, 1803. 


1390. WILLIAM WHITWORTH, Lee!s, Yorkshire, “Improvements in sewing 
machines.”—28(4 April, 1308. 

1406. RICHARD HEATHFIELD, Bi rmingham, ‘‘ Improvements in machinery for 
the manufacture of cut na'le,’—A communication from Cyrus Dexter Hunt, 


Fairhaven, Ma-sachusette, U.S.—29th Apri/, 1868. 

142), THOMAS BESLEY, Hyde Janction Lronwork:, Cheshire, “ Improvements 
in boilers and in apparatus for effecting the consumption of smoke in the 
furnaces of boilers.” 

1422. JOHN HEN&Y JOHNSON, Lincoln's-inn-fields, London, “ Improvements 
in the manu:acture of gelatine.”—A communication from Fran¢vis Coignet, 
Paris.—?0th April, 1854. 

1480. THOMAS WARREN, Glasgow, Lanarkshire, N.B., ‘‘Improvements in 
glass and other furnaces.” 

1489. MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in the manu- 
facture of steel and iron and other metals, and in furnaces employed in the 
said manufacture.”—A communication from the Socié:é Coigaet pére et fils 
et Compagnie, Boulevart St. Martin, Paris.— 6th May, 1463. 

1524. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.”—A communication from Jean Mathieu Deprez, 
Boulevart St. Martin, Paris —9¢h May, 1868. 

1610, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improvements 
in lamps for burning oils and essences.”—A communication from Louls 
Désiré vefienne, and Paul Hyacinthe Girardin, Boulevart St. Martin, Paris. 
16th May. 1868. 


| 1627, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improvements 


machines.” hy communication from Benjamin Porter Howe, New York, U.S. 





| 
} 


in apparatus for ironing and finish'ng linen and other fabrics.” —A commaul + 
cation from Jules Dee»dun, Boulevart St. Martin, Paris.—18th May, 1858. 
1637. DUNCAN ANDERSON COOPER, Worcester, “ Improvements in solitaires 

or fastenings fur gloves and other articles of dress.” — lth May, 1968. 

1692, JULES OURY, Blois, France, *‘ An improved construction of meter or 
apparatus for measuring liquids or gases, applicable also for obtaining motive 
power.” —22nd May, 1858. 

1713, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in obtaining and applying motive power.”—A communication from Jean 
Marie Chevalier, Boulevart St. Martin, Paris.—25¢h May, 1868, 

1930. CLEMENT ROSTAING, Rue le Marois, Paris, and KLIE ViVET, Rue des 
Bourdonnais, Paris, “ An improved material suitable for masing stead, 
water, and gas-tight jo nts, and for similar uses.”—12¢h June, '»68. 

1954. WILLIAM CAMERON SILLAR, Cornhill, London, ROBERT GEORGE SILLAR, 
Grange-road, Upper Norwood, Surrey, and GEORGE WILLIAM WIGNER, 
Grove-lane, Camberwell, Surrey, “ so se a 207 in deodorising and purily- 
ing sewage, and making manure therefrom.”—15th June, 1565. 

2264. JOSEPH GILL, Hal'way-street, near Eltham, Kert, “ Improvements in 
engines for obtaining motive power.”—-18th July, 1864. 

2329. GERMAIN ADOLPHE THIBIERGE, Versuilies, France, ‘* Improvements in 

preserving animal and vegetable substances.’ 24th July, 1868. 








2314. ROBERT NEWTON, Leeds, York-hire, “‘ Improved machinery for opening 
and straighteninz fibres.” —2 25th July, 1868. 

2377. WILLIAM KOBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ improvements in breech-loading fire-arms, parts of which improve- 








Avaust 21, 1868. 
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pplicable to other fire-arms.”—A communication from Samuel 
» . Hion. New York, U.S.—29th July, 1868. 

tart ee ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ A 

- ew and improved process for preserving meat, and the apparatus connected 

therewith.” — A communication from Wilhelm Wiesmann, Bonn, Prussia.— 


4th August, 1868. 


ments are a 





s having an interest in opposing any one ot such appi'cat‘ous 
— i particulars in writing of their objections to such application at 


aenee of tue Commissioners of Patents, within fourteen days of its date. 
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Bennet Woodcroft, Her Majesty’s Patevt office, Scuthampton-~buildings, Chan- 
cery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following descry tions are made from Abstracts prepared expressly fur THE 
ENGINSSR, at the office of her Majesty's Commissioners of Patents, 





Class 1—PRIME MOVEBS. 
Fixed Steam and other Engines, Horse, Wind, and 
Vater Mills, Gearing, Boilers, Fittings. &c. 
337. J. H. JOHNSON, Lincoln’s-inn-fields, London, * Sieam engines.” —A communi- 
cation.— Dated 3\st January, 186s. 

The patentee claims, First, a reversing link vibrated by one eccentric 
capable of being moved in the direetion of its length for reversing, suspended at 
its neutral point by a radius bar, or other equivalent device, upon which it 
vibrates, and upon the opposite sides of which it works ‘he valve for the forward 
and backweid motion of the engine, substant ally as described, in combination 
with an independent cut-off apparatus of any sort for closing the ports which it 

ns. Seco: diy, an independent cut-off apparatus acjustable while the engine 
is in motion by altering the angular portion of the eccentric which works the 
independent cut-off slide in reference to the line of the crank, sub- 


Faduding 


stentially as described. Thirdly, the combination of a pin or block 
fixed in the main sbaft, with a sieeve or tubular ehaft surrounding 
the main shaft to which the cut-off eceentrics are fixed, and with an 


exterior sliding sleeve surrounding the said tubular shaft provided with two 
grooves, one of which receives the end of the fixed pin, and the other of which 
receives a block or pin fixed upon the tubular shaft, and one or both of which 
ves are spiral, as a device for the purpose of varying the angular position 
of the cut-off eccentrics upon the main shaft, substantially as described. 
Fourthly, a graduated opening of the main port or valve in combination with 
such an arrangement of the exbaust openings as that one exhaust aperture will 
be opened before the o her closes, and with an independent adjustable cut-off 
for the purpose of preventing “cushion” of the steam and the shock of 
sudden admixsion without wire drawing through the graduated opening in cut- 
ting off, svbstantially as described. 
346, J. FRAME, Glasyow, * 


Transmitt 








ng motive power.”—Dated 31st January, 


1868. 

This invention consists essentially and prrticularly under one modification, 
construc’ion, or form, of an eccentric ring or annular recess or groove, or a pro- 
jecting rim formed laterally in or on a disc or web, with a bess or eye keyed or 
otherwise secure! to the revolving shaft, whether it be that of th: actuated or 
actuating shaft, for any of the adaptations or purposes stated in the specification, 





or to which it is app).cable ender the said invention. A segmental bearing and 
oscillating block or link is made to work into the “ annu'ar eccentric recess ” 


or groove, or over the eccentric rim, }aving a pin projecting out laterally from 
it, which is by preference directly connected to the rod, frame, or other part of 
the machine which is r quired to reciprocate rectilineal'y by a bush, into which 
it works or osc lates along with the bearing block or otherwise ; the pin, which 
may be termed the eccentric reciprocating pin, may be attached to the recipro- 
catory part of the machine, and have its bush or working bearing hole formed 
in the segmental bearing piece or link, which will thus oscillate oa the pin 
in this case, instead of in the bush of the reciprocating part, as in the first case. 


The specification comprises much detail 
37. A. M. CLARK, Chancery-lane, London, *‘ Sleam engines."—A communica” 
tion.— Dated 3ist January, 1868. 
This invention is not descrived apart from the drawings, 


358, B. FORD, Middlesborough-on-Tees, “ Hot-air stoves for blast furnaces.”""— 
Dated 3rd February, 1868. 

In hot-air stoves hitherto in use mech inconvenience has been exnerienced 
from the bending of the tubes or pipes used in heating the blast, and thereby 
causing them to lose blast at the joints, and otherwise destroy the efficiency 
of the hot-air stove. Now, to prevent this, the First improvement consists in 
making brackets or stays to project from the walls of the hot-air stove to the 
heating pipes in such a manner as to prevent them from bending. In hot-air 
Stoves hitherto in use great inconvenience is experienced in removing a 
damaged pipe and fixing another in its place, the damaged pipe having 
generally to be cut out of the socket at much expense of time and labour, To 
obviate this the inventor makes the heating pipe of sufficient weight to 
counteract the pressure of the blast, so that the pipe shall remain upon its seat 
by its own weight. To assist in making the joint blast-tight he uses a layer 
of fireclay or other suitable cement. To remove a damaged pipe it is obvious 
it is only required to lift it from its seat without any cutting whatever, and 
another can be fixed in its place at once. For the purpose of preventing 
injury to a stove by the temperature attaining too great a height, he employs 
the expansion of a rod of metal, or the expansion of the heating pipes them- 
Selves, made to act upon a lever, which again acts upon a valve which shuts 
Off the gas.— Not proceeded with. 

335. W. E. NEWTON, Chancery-lane, Londcn, “ Steam boilers.”—A communica- 
tion.— Dated 4th February, 1808. 

The First part oi the invention consists in the employment within the water 
and Steam spaces of a steam boiler of pendulus, solids, or weights of greater 
Specific gravity than water, which are suspended from the extremities of 
a lever, and adjusted in such relation to the fulcrum of this lever that when 
the water in the boiler is at its mean height these weights shall be counter- 
Poised by the buoyancy of the water acting upon one of them, and when the 
water is either too high or too low in the boiler one of the weights shall pre- 
Ponderate, and thereby operate through the medium of the lever upon a vaive 
communicating with an alarm or whistle. The Second part of the invention 
Consists in having a safety valve arranged within a cylinder to communicate 
with the alarm whistle of a high and low-water indicator. This valve will rise 
under any given pressure of steam in the boiler, and sound an alarm.—Not 
Proceeded with, 

402. J. W. M. RANKINE and J. M. GALE, Glasgow, ** Condensing steam.”— 
—Dated 6th February, 1868. 

Two condensers are employed, being either two separate vessels or one 
Vessel divided into two parts, and both those condensers are spray condensers 
—that is to say, the steam is condensed by injecting cold water amidst it in the 
state of spray. Into one of the two condensers the pure water suited for 
feeding the boiler is injected, and into the other the less pure water which, 





though not suited for feeding the boiler, is i for cond ach 
po has its own pump or equivalent apparatus for drawing offits contents, 


boll water from the pure-water condenser is alone used for feeding the 

: iler, The pure-water or high-pressure condenser may itselfbe apump. If 

he pressure of condensation is to be the same in both condensers they may 

enaleate with each other through a passaze always open, but so placed 

at no impure water shall enter the pure-water it, but if the 

Pressures of condensation are to be different the steam is admitted into the two 
at different times by means of suitable valves.—Jot proceeded wit 





. Class 2.—TRANSPORT. 
Induding Railways and Plant, Road-Making, Steam Vessels, Ma- 
moe - Fittings, Sailing Vessels, Boats, Carriages, Carts, 
3 sa L. Scort, Manchester, “‘ Apparatus for steering ships.”—Dated ist 


anuary, 1868, 
ono invention consists in an arrangement of gearing between the helm and 
: der, with suitable bearings and a casing, constituting an 
p  aggeeep complete in itself, and may be adapted in a complete form to the 
wa = the patentee employs @ worm and worm wheel in the said gearing 
en act as a detaining power. Within the casing he adapts a central main 
pa around which is a tubular shaft provided with a worm wheel in gear 
Wheel Worm upon the axis of the steering wheel. The said tube carries a spur 
which “4 — : > eae . = —— to gain speed, and the last of 
main shaft. An in e 
the of indicating the al ca epee see shaft for 





314 8. E, HOWELL, Sheffield, ** Suspension bridges "— Dated 3\st January. 1868. 
This invention relates to the construction of substitutes for chains, ropes, or 
other such suspending paris used in suspension bridges. For this purpose the 
patentee employs strips of metal of required lengths, one being laid upon 
another, or laminated, unt'l the required thickness has been attained, after 
which the strips thus superimposed are bound together by wire coiled around 
them at di apart, or t ghout the whole length, or by clamps, and 
they are thus secured in one compact body. Metallic bands thus formed may 
be raised and attached to their pillars and anchorage as chains are now adapted, 
but in erecting a bridge the patentee prefers the following method :~—In the 
first place he raises a single strip of meta! of the required length and attaches 
it to the anchorage; this forms a basis for further operations, and he then 
successively superimposes the other strips to form the laminated mass, after 
which they are bound together as above described. 
381. A C. SteRRy, Zwell, Surrey, “ Locomotive engines, &c.""—Dated 4th 
February, 1468, 

Th's invention has for its object the prevention of unevenness or irregularity 
in the motion of locomotive engines, tenders, carriages.and wagons along the 
rails owing to the dip of the wheels in passing over breaks, indentations, or 
weak places in the line. For this purpose this invention consi+ta in arranging 
three, four, or m re pairs of wheels with their axle-box s fixed in a rigid 
bar on each side of the locomotive engine or carriage, in such a manner that, 
while one wheel is passing over a break, indentation, or weak place, the 
remaining wheels on the same side of the engine or carriage may be passing 
over solid or rigid portions of the line, and may, thereby. in combination with 
the rigid bar, support the wheel and prevent it from dipping into the hallow, 
and cacsing that degree of uneasiness of motion to which trains are at present 
liable.— Not proceeded with, 

392. M. P. W. Boutton, Tew Park, Oxfordshire, ** Propulsion, éc.”—Dated 
5th February, 1868 

This invention relates to propulsion by means of an aeriform fluid, and in 
order to employ the power more efficiently the patentee adopts the following 
construction. He causes the jet to issue towards the hinder part of the vessel 
from an orifice contained in a body so +haped as to offer little resistance to the 
passage ofair. The hinder part of this body near the issue of the jet is a solid 
of revolution hollowed out or of concave section. The jet issues into a tube or 
parsage communicating freely with the air, so that the jet causes a current of 
air to flow through it from trent to stern. This passage is trampet-mouthed 
in front, and ig a central cavity ina body which is a solid of revolution tapering 
irom the stern, and being hollowed out or having a concave section at the 
stern. The seetivn of the current of air drawa or caused to move by the jt 
through the passage produees reduction of pressure on the front of the body in 
which the passege is situated, while this reduction does not take place behind 
it, and thus unbalanced pressure is produced urging the body forwards. This 
propulsive effect is added to that of the original jet. Cylindrical guides of suc- 
cussively larger size may be employed to guide the air to the jet, so as to divide 
it into curreuts of different velocities. 

400, G. Roper, Aylsham, Norfolk, “ Screw propeller.”—A communication.— 
Dated 6th February, \868. 

This invention consists of a propeller formed of screw blades mounted upon 
a shaft, one or more sets of such blades being fixed abaft, and the other set or 
sets before the rudder and stern post, the object of this multiple arrangement 
being to increase the propelling power of the screw, and improve the steering 
qualities of the rudder.— Not proceeded with, 








Class 3 - FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing and Dressing 
Fabrics, &c. 

841. J. MITCHELL, jun., and G. T. GRAHAM, Dundee, “ Apparatus for making 
cutting woven fabrics into lengths such as are required for making sacks.” — 
Dated 3\st January, 1868. 

This improve apparatus comprises a roller or other convenient applianee for 
drawing or moving tbe fabric throngh the apparatus, driven by any suitable 
gearing. which also drives or acts in concert with a cam, crank, or equivalent 
appliance, arranged to cause a marking or cutting instrument to act-periodi- 
caily on the fabric. With such detai's the patentees prefer to combine any 
convenient counting mechanism which can be arranged to stop the machine, or 
to sound an alarm on a certain number of lengths marked or cut. 

359, J. TOLSON, Dalton, Huddersfield, Yorkshire, “ Apparatus for cleaning the 
cards of carding engines.” —Dated 3rd January, 1568. 

This invention consists in the employment or use of self-cleaning revolving 
combs, or a series of combs cof suitable /ength according to the length of the 
card cylinders or rollers to be cleaned), mounted upon bearing placed eccentri- 
cally within a rotary cylinder, soas to work or move in and out through sjits in 
the rim thereof as the cylinder rotates, so that, at one part or position of the 
cylinder in its rotation the comb teeth will protrude through the slits, and at 
the opposite part the teeth will be withdrawn within the surface of the cylinder. 
— Not proceeded with 
362. J. COMBE and J. BARBOUR, Belfast, “ Hackling and scutching flax, de.”— 

Dated 3rd February, 1863. 
The First part of this invention consists in the application to ordinary vertica. 


| sheet hackl ng machines of aset or pair of hackles for acting upon opposite 





sides of the material between the ordinary top sheet rollers and the holders. 

The Second head of this invention consists of a new method of arranging and 

actuating the hackles, whereby a frequent and straight striking—in action at 

right angles, or nearly so, to the line of the fibres—is given to the pins. The 

invention is not fally described apart from the drawings. 

366, C. RICHARDSON, Gracechurch-street, London, *‘ Looms.”"—Dated 3rd Feb- 
ruary, 155%. 

This invention relates to improvements in looms, in which the shuttles are 
actuated by the direct action of compressed air. According to these improve- 
ments, the patentee causes the shuttle to be driven by means of a single blast of 
compressed air issuing direct from an air compressing chamber mounted upon 
any part of the shuttle-box or aley beam the air being retained and stored for a 
time in such air compressing chamber in the act of compression (whether it be 
compressed by a piston moving ina cylinder, or by means of a movable or 
sliding cap, or a cylinder moving on its piston a diaphragm bellows or case, 
which mey be termed a collapsible air-tight b g) between a hollow slide valve, 
and the shuttle-box until released by the opening of the port to the shuttle-box 
the by slide valve. 

378. E. A. MORGAN, Paisley, ‘‘ Apparatus for spinning or twisting.”—Dated 
4th February, 1868. 

This invention relates to spinning or twisting apparatus of the kind in 
which a smal! segmental ring or its equivalent running round an annular or ring- 
shaped rail or guide ring encircling the spindle acts as a flyer. It consists in 
making the guide ring of glass, earthenware, or similar material which re- 
quires no lubrication.— Not proceeded with. 

389. S. G. TAYLOR, Tyldesley, Lancashire, “ Lubricating the spindles of 
machines used for spinning and doubling.”—Dated 5th February, 1868. 

This invention is applicable to throstie spinning anda doubling frames, and it 
consists in an improved mode of supplying oil or other lubricating material to 
the spindle bearings in the lifting rail, whereby the lubricating material and 
the time for applying it are economised, and the spindles being more equally 
lubricated impart a more uniform twist than heretofore; the wear and tear of 
the driving bands is also reduced: In applying the improvements to machines 
of the present construction the patentee places a small washer of flannel or 
other suitable material around each spindle, and these washers bed on the 
lifting rail. Above the washers is a sheet metal or other cover, in which are 
tubes or grooves to convey the oil from the edge of the cover to the small 
washers above referred to. By this arrangement the spindles can be 
lubricated without stopping the machine,. and the washers, when saturated, 
imbibe sufficient oil to keep the spindles lubricated for several days, whereas at 
present the spindles are generally lubricated twice a day. 

403. H. BRINDLE, Leyland, Lancashire, “ Looms.” —Dated 6th February, 1868. 

This invention is designed for the purpose of causing the stoppage of the 
loom when the weft floats and produces imperfect weaving, which is to be 
effected by an lication of ism to the shuttle, whereby the weft is 
broken when it floats, and the loom is stopped by the ordinary weft fork 

pparatos. The imp consist in attaching or applying to the shuttle a 
long covered or bent wire extending from the part of the shuttle at the base of 
the cop skewer to the point of the cop skewer, a swell or curve being formed 











as described. Fourthly, the peculiar composition or compound for the manu- 
facture of plain or ornamenta! tiles and slabs, as described. Fifthiy, the pro- 
duction or fi of I tiles by p ing or p ing holes 
or openings throuch such tiles ace rding to any desired pattern, and filling in 
such perforations at the time of laying the said tiles with mosaic work, or with 
other tiles of a more or less | character, as described 











Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
842. E. BOLTON, Warringion, “ Manufacture of gunpowder.”—Dated 3ist 
January, 1668. 9 

This invention consists in manufacturing or preparing the composition with 
the following ingredients, and in about the proportions given, but the hatter will 
vary according to the different strength or power of powder required. 
inventor takes carbonate of copper about 8 parts, graphite about 10 parts, pre- 
pared quick lime about 15 parts, prepared alum about 50 parts, nitrate of soda 
about 350 par's, soda ash aboui 20 parts, f yanide of p i about 300 
parts, charcoal about 30 parts, prepared sugar about $50 parts, carbonate of 
potesh »bout 450 parts. One-half the graphite and one-half the chareoal are to 
be combined with the carbonate of copper, lime, nitrate of soda, soda ash, and 
carbonate of potash to constitute one part of the powder, the other halves of 
the graphite and charcoal being combined with the other ingredients to form 
another part of the powder, and in this partly combined but divided state each 
powder is inexplosive, and consequently harmless, and when required for use 
the mixture of the two renders the whole highly and powerfully explosive.— 
Not proceeded with. 
386. J. PETTMAN, 

1868. 

In order to form a percussion fuse which is more simple and cheap to manu- 
facture than the fuses at present in use, the inventor makes a conical screw 
plug to enter the fuse hole of the shell or projectile ; this , log has in it a cylin- 
drical cavity, into which a piston is fitted, and the piston is held in its place by 
metal pins inserted into holes bored through the sides of the screw plug and into 
the piston. The piston has at its forward end a ring groove turned in it, into 
which fulminatiog material is introduced which closes the groove flush with the 
general surface of the piston, and so protects the fulminate that a heavy blow 
is required to free it, otherwise it might be too sensitive. Over the piston the 
mouth of the cylindrical cavity is closed by a stopper screwed into it, and 
between the stopper and the piston is a chamber in which a meta! ball or pellet 
is contained, and it is neld stationary in a seat in the centre of the piston by the 
stopper being closed down uponit. Through the centre of the piston, imme- 
diately under the ball or pellet, is a vent hole, and on the under side of the 
piston smal! charges of compressed powder are filled into recesses prepared for 
them. The bottom of the cylindrical cavity has an opening in the centre, into 
which a thin metal disc is fitted, and fixed so as to close it safely and water- 
tight, but in such a manner that the explosion of the small compressed charges 
under the piston will readi'y burst it out. The action of this fure is as follows: 
— When it is fired from the gun the metal pins which secure the piston shear 
off, and the piston, which is then free, moves along towards the centre of the 
cylindrical cavity, crushing in doing so a leaden cup which is dropped into the 
cylindrical cavity beneath it, and which serves to prevent reband. The ball 
or peliet is now free in the space over the piston, and the rotation of the shot 
causes it to place itself in contact with the circumferenec of the cavity. When 
the projectile strikes the piston is thrown violently forward against the ball, the 
fulminate explodes and fires the bursting charges beneath the piston, the weak 
bottem of the cylindrical cavity of the fuse is then blown out, and the flame 
passes to the bursting charge of the projectile.— Not proceeded with, 





Plumstead, Kent, “ Percussion fuses."—Dated 4th February, 





Class 7.—FPURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

338. E. ANDREWS, Huddersfield, “ Improvements in trousers and breeches.”— 

Dated 3\st January, 1863. 

The object of this »nvention is to render trousers or other similar articles of 
dress less liable to split, and to give a certain degree of elasticity to the hip, 
seat, and knee, and it is particularly adapted for horsemen and others whose 
avocations or business causes great strain on those parts of the dress, and the 
improvements cons'st in cutting or forming an opening in each side of the back 
part of such articles commencing near the waist band at or near to the side 
seam, taking a curvilinear direction, and terminating at or near the seat 
seam ; also ano her eut divergingfrom the said opening. These openings are 
then filled up with india-rubber cloth, elastic web, or other flexible material. — 
Not proceeded with, 





Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

345. J. Livesey, Vectoria-chambers, Westminster, “ Substitute for glass."”— 

Dated 3ist January, 1868. 

Here the material employed is wire gauze, perforated zinc, or other open- 
work, with the meshes or spaces filled in with a transparent composition, such 
as copal varnish, silicates, or other suitable transparent substances used alone 
or in combination with suitable gums or other materials which are capable of 
withstanding the effects of atmospheric changes, and it may be manufactured 
wholly or partly plain or in colours, Molten glass may also be ran or rolled 
into the interstices. 

354. A. M. CLARK, Chancery-lane, London, “‘ Utilising and increasing the light- 

ing power of gases.”—A communication.—Dated ist February, 1888. 

The patentee claims, First, mixing lighting gas and other inflammable gases 
and vapours generally with atmospheric air or other vapours or gases serving as 
aids to combustion, either at the manufactory or by the conaumer at the meter 
in the manner described, and whether to be used for lighting or heating pur- 
poses. Secondly, he claims the application of the Gillard platinam burner, or 
modification of the same, made of some infusible material for burning the 
mixed gases produced in the manner described. Thirdly, he claims the mixing 
apparatus arranged in the manner described, and designed to avoid all danger 
of explosion. Fourthly, he claims the apparatus represented in the drawings to 
be adapted to a compressing pump to prevent the production of too high pres- 
sure, or the formation of a vacuum in case of an insufficient supply of gas. 

363. J. F. DOMENECH and F. P. JoOUTE, Paris, “ Photographic apparatus.”— 

Dated 3rd February, 1868. 

This invention is not described apart from the drawings. 

364. J. H. JOHNSON, Lincoln's-inn-fields, London, *‘ Treatment of bones.”—. 

communication.— Dated 3rd February, 1868. 

This invention consists in the employment of phosphoric acid as a solvent of 
the phosphate of lime and of other compounds of lime contained in bones. By 
this means they are rendered soft and pliant, suitable for the production of 
gelatine, and the soluble acid phosph of lime lting theref, is capable of 
being advantageously employed for useful purposes in the arts. 
365. J. WEST, Raglan-road, Plumstead, Kent, ‘‘ Composition for preventing the 

formation of scale in steam boilers" —Dated 3rd February, 1868. 

The inventor paints over the interior of the boiler with a composition which 
is sufficiently tenacious to adhere to the skin of the boiler during use, but 
which nevertheless slowly wastes or perishes off the metal, so that no perma- 
nent surface is offered to which a scale can attach itself, and then the material 
which would form a scale falls as mud to the bottom of the bo ler, and is run 
out from time to time. The composition he employs contains the following 
ingredients :—Stone lime, 141b.; soft soap, 1}1b.; soda, 14 1b.; colzaoil, 2 pints; 
turps, | pint; blacklead, 14 Ib.; whitelead, 4 Ib.; water, 171b. When the 
composition is required for use it is mixed with a further quantity of water to 
the consistency of thick paint, and it may be applied to the surface with a 
brush.—Not with, 

876. J. DEWAR, Kirkcaldy, Fife, “ Preserving awimal substances for use as 

Sood.” —Dated 4th February, 1867. 

This invention has for its object the preservation of animal substances for 
use as food by the action of sulphurous acid in bination wit! bseq' 
peel By “a . 











about the middle of the wire which rises above the shuttle, and is q l 
depressed by the warp when the weft floats, and such depression of the wire 
breaks or severs the weft at the point of the skewer, and so stops the loom.— 
Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural — en, Rem, Flour 


260. J. and W. WEEMS, Ji Renfrew, “ v heat d 
hn ae Seine Machinery for heating and drying 


grain 5 

Anextension of time for completing the specification of this invention having 
been petitioned for, the documents relating to the invention cagnot at present 
be seen.— Not proceeded with, 


Class 5—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain. Pipes, 
and House Fittings, Warming, Ventilating, &c. 

387. T. W. WALKER, Poole, Dorset,“ Bricks, &c.”—Dated 5th February, 1868. 

The patentee claims, First, the general arrang , and com- 
bination of hinery or app for the facture of bricks, tiles, slabs, 
and other like articles as described and illustrated by tve drawings. Secondly, 
the combination with the pistons or plungers of hi for pressing 
bricks, tiles, slabs, and other like articles of a self-acting expanding packing, 
arranged and operating substantially as described. Thirdly, the moulding and 
compressing of bricks, tiles, slabs, and other like articles on a bed-plate or 
table, by the aid of a mould box or frame and piston or planger, substantial ly 














” as used in this specification, the patentee my 

such degree of desiccation as while securing that the moisture is expelled from 

the substance to be preserved, leaves in it the essential constituents of the 

natural juices without material loss of their soluble property. 

384. J. WEBSTER, Chelsea, “ Preventing incrustation in steam boilers, éc.”— 
Dated 4th February, 1868. 

The prevention of incrustation to steam boilers and other vessels is prevented 
by bringing into contact with the water of the boiler a surface of fibrous 
material such as tow, hemp, flax, jute (pulped or otherwise), or other suitable 
substance for collecting the incrustating matters of the water, and removing 
the fibrous mat-rial or other substance when charged with incrustating steam 
or not, substantially as specified. 


397. J. A. JONES, Middlesborough, “ Production of iron and steel.” —Dated 5th 
February, 


, 1868. 

The patentee claims, First, the preparation from pig or.cast iron in a paddling 
or other suitable furnace of crude iron or metal, which iron or metal having 
been cleansed or partially cleansed from impurities, such as sulphur and phos- 
phorus, and is r d the operating furnace wh«n in a sticky, porous, 
and crade mass, and is then subsequently melted in a separate melting furnace 
into cast steel, as described. Secondly, the employment of a bath of slag or 
cinder on the melting hearth, into which the crude iron or metal is placed for 
the purpose of protecting the same from oxidation. 

270. A. MC DOUGALL, London, ** Apparatus for burning, calcining, or roasting 
sulphur, &c.”—Dated 25th January, 1868. ¥ 

The patentee claims the application and use to and in the burning, calcining 
or roasting of ores and other materials of a self-acting rake or stirrer, arranged 
combined, and oj substantially as described, and illustrated in the 
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drawings. Also the general and ar 
imployed in the burning, calcining, or roasting of sulphur ores and other 
materials, substantially as described, and illustrated in the drawings. 
271. J. H. JOHNSON, Lincoln's-inn-fields, London, “* Apparat 

heating metals, &c.""—A communication —Dated 25th January, 1868 


The patentee claims the peculiar ion, ar t, and ination 





of apparatus for the purpose of effecting the operations of melting and heating 
metals and other substances by the aid of combustible gas or gases mixed 


with a suitable proportion of atmospheric or oxygen gas, as described. 


287.H. A. BONNEVILLE, Sackville-street, Piccadilly, London, “ Preserving eggs.” 


—A communication. Dated 28th January, \868. 


This invention relates to the preservation of eggs by the combined use of salt 


and charcoal in cases or other convenient recipients suitably disposed for the 

purpose.— Not proceeded with. 

290. W. H. CRISPIN, Stratford, “Antiscorbutic biscuits.’— Dated 28th 
January, '863. 

This invention consists in the combination and mixture of certain vegetable 
substances which, when formed into biscaits, constitute articles of food which 
are not only ishing and palatable, but also possess valuable antiscorbutic 
properties, and are especially useful as preventives of sea scurvy. The biscuits 
are formed by the binati of vegetabl which contain potash 
with ordinary flour, by preference that of wheat. 

297. J. PEARSON, Jewin-street, City, London, and J. W. YOUNG, Portland- 
terrace, Regent's Park, ‘ Refining or purifying oils."— Dated 28th January, 
1868. 

In operating upon p oil theinventors pass it first through a hot-water 
bath, in which it is caused to deposit the earthy matter which it may contain, 











and it is then fit for admission to an animal charcoal filter.—ot proceeded 
7 | 


with, 
3:9. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘* Furnaces 
or ovens for wasting ores.” —A communication. —Dated 29t1 January, 1868. 
This invention consists, partly, in constructing and arranging the partsofa 
circular furnace or ovens that the flames and currents of air, instead of passing into 


the oven containing the ores to be treated, pass above and below the said oven. | 


The invention also consists in the employment, in combination with such a 

furnace or oven, of a revolving shaft and arms which carry distributors or 

conveyors, made of fire-clay, or other like substance, so formed and arranged 

as to distribute or convey the ores being treated either away from or towards 

the centre of the furnace as desired. — Not proceeded with. 

327. T. ROWAN, Glasgow, ‘‘ Removing impurities, such as sulphur and phos- 
phorus, from iron and other ores, and from coal.”—Dated 30th January, 
1868. 


The patentee claims the removing of such impurities as sulphur and phos- 
phorus from iron and other ores and from coal by washing them out after con- 
verting them into soluble jsalts by means of chlorides, fluorides, bromides, or 
iodides, substantially as described. 

335. E. FLEET, East-street,Walwoxth, “ Apparatus for the manufacture of 
aérated liquids.” -- Dated 3\st January, 1868. 
The patentee claims the ‘arrangement of apparatus shown and described for 


combining the operations of measuring the syrup, syruping, and bottling aérated — 


liquids, or any mere modification thereof. He also claims the application of the 
said apparatus for mixing magnesia, lithia, lime, quinine, and other aérated 
iquids. 





Class 9.-—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS 
Including all Specifications nct found under the preceding heads, 
213. J. J. LONG, Glasgow, ‘Apparatus to be used in the manufacture of matches, 
éc.”—Dated 2\st January, 1868. 

This invention relates to an improved appliance to be used for the purpose of 
adjusting the porition of the splits or splinters of wood used in the manufacture 
of matches or other similar articles as they pass from the hopper for the purpose 
of being fixed in the frames in which they are held for having the igniting com- 
pound attached to them, and it consists as follows:—The front part of the 
machine is provided with racks or a series of guide bars which serve to retain 
the splits or splinters in their position between the laths of the frame containing 
them, as the frame descends whilst being filled. Some difficulty is, however, 
experienced in enabling the splits or splinters to enter the spaces between the 
guide bars as they are forced forward from the hopper, and to ensure their cor- 
rect position being effected is the main object of this invention, and for that 
purpose a movable bar is situated at the front of the machine, above the lath in 
the frame upon which the supply of splits or splinters is about to be discharged 
from the hopper. . The movable bar is grooved, or has ribs or teeth in its under 
side, which are arranged parallel and corresponding with the spaces between 
the guide bars, the ribs or teeth being pointed or tapered to narrow points or 
edges, so thatas the bar containing them is brought into contact with the splits 
or splinters they are at once guided, so that when forced f rward by the 
machine they enter the spaces between the guide bars.—Not proceeded with, 
222. J. DIXON, Abchurch-yard, London, ‘‘ Floating saloon baths." —Dated 22nd 

January, 1%68. 

This invention has for its object the construction of a floating saloon bath by 
he use of a tube or pontoon of metal, wood, cork, or any other floating mate- 
tial, the sides, ends, and bottom of the saloon bath being open or lattice-work, 
to allow the free flow of the water through the same. The inventor also erects 
cabins or dressing-rooms for the convenience of bathers, likewise a deck or 
oer er the inside and outside of the bath as a promenade.— Wot pro- 
ceeded with. 


223. P. HARROWER and J. C. STUART, Glasgow, “ Spray producer.”—Dated 
22nd January, i868. 

This invention consists, generally, in a new or improved construction of a 
small portable apparatus for producing a stream or jet of fine spray or vapour 
used for medicinal and odoriferous purposes, through inhalation and otherwise, 
by the combined action of a jet of steam from a heated vessel and a stream of 
liquid of a medicinal character from a phial or other vessel not heated coutain- 
ing it.—Not proceeded with. 

224. C. R. BROADBENT, Southampton-buildings, Chancery-lane, London, “ Manu- 
Sacture of shoes.”—Dated 22nd January, 1868. 

This invention consists in using paper wholly as the material out of which 
the patentee manufactures them. For this purpose he uses a kind of paper 
suitably prepared, that for the so’es being thicker and heavier than that for the 
uppers, the latter being covered with an enamel or varnish, or with such other 
surface finish as may be preferred. 


231. T. JOUNE, Pall-mall, London, “* Canteen.”—Dated 22nd January, 1868. 


This inven‘ion consists in making canteens of a pertable description, of any | 
desired outline or shape, in two parts, shells, or dishes, which fit or close upon | 
each other at their rim or edges, the one being furnished with a metal hoop | 
hinged to its inner edge, and which is equal, or nearly equal, in length to the | 


internal diameter of the shell, and is for the purpose of clipping upon and hold- 
ing in position when the canteen is closed a liquor bottle, which is made to 
lie within the shell. 
metal loop serves as afrying-pan, the loop being turned back, and forming the 
handle for the same. The other shell or corresponding part of the canteen 
may be used as a serving dish, and when the two shells are closed a strap may 
pass around them, and through loops formed upon their outer edges in a line 
with the metal loop in the inside. 4 
234. a Aldermanbury, “ Letter-boxres, &c.”—Dated 2tnd January, 
8 | 


The object of this Invention is to secure letter-boxes and such like deposi- 
tories from having letters extracted therefrom, and the inventor proposes to 
effect this by constructing the box with or without a fan wheel at the aperture, 
and dividing the box at about the centre thereof with two pieces of metal ofa 
triangular form, somewhat similar to the letter V, and either with or without 
a flap joint near the point thereof, The flap joint may be shut by a hinge, 
and made to balance and close of itself after a letter in its descent has pushed 
it open, and passed through into the bottom of the box.—Not proceeded with. 
235. T. COOKE, Peckham, “* Uniting together materials employed in the fe 

ture of boots and shoes.” —Dated 22nd January, 1863. 

This invention relates to a previous patent granted to the present inventor, 
dated 2nd July, 1866 (No. 1762), and consists, First, in the mode of carrying 
the wire employed for uniting materials together. Secondly, in the mode of cut- 
ting the wire into different lengths, according to the varying thickness of the 
materials to be united. Thirdly, in the construction of the horn-shaped piece 
employed to support the materials while they are being united. 

236. T. ROWLEY, Manchester, “ Soles and heels of boots, &c."—Dated 23rd 
January, \S68. 

This invention consists in the use and application to the under surface or 
treading portion of the soles and heels of such coverings of a number of hemi- 
spherical, rectangular, cylindrical, or other suitable shaped studs or projections, 
or strips formed of a compound of india-rubber and mineral or vegetable sub- 
stances, or of vulcanised india-rubber, gutta-percha, leather, or other suitable 
substance, and secured to such soles and heels by means of screws screwed into 
such soles and heels, and the heads of which screws are sunk into the studs, 
os or strips, so as to be below the wearing surface.—Not proceeded 
with, 


238. LAS STEWART, Glasgow, *‘ Cast iron pipes, &c.”—Dated 23rd January, 





The cores made and more or less dried apart are at once adjusted in the un- 
dried moulds, whilst the latter with the cores in them are placed in the stoves 
in the inclined or vertical positions in which they are to receive the melted 
metal, the metal being run into them in the stoves as soon as convenient after 
they are sufficiently dried. 

247. S. Price, Highbury, ‘‘ Apparatus for turning on and off the su; of gas 
to houses, &c.”"—Dated oid Jantory, 1868, - v wre ve 

This invention consists in attaching a weighted lever to the tap, and in 
carrying a wire, cord, or chain from the lever over pulleys or otherwise, to the 
hall or other convenient part of the house, one or more springs may be con- 


t of apparatus to be 


us for melting and 


When open and in use the portion of the shell with the | 


nected to the lever. When it is required to turn on the gas, a handle or 
appliance at the end of the wire or cord is pulled, so as to raise the lever and 
turn the tap, and the handle is then secured so as to keep the lever raised. 
When it is required to turn off the gas, the handle or appliance is released and 
the weighted lever falls to its normal position, being assisted in its movement 
by the spring or springs, and the tap is thus turned.—Not proceeded with. 

250. G. SEVERN, Hampstead road, London, “ Apparatus for giving vent to and 

Sor excluding air from casks, &c."— Dated 23rd January, 1868. 

| This invention is nt described apart from the drawings. 

' 952. J. and D. STORER, Glasgow, ‘‘ Canisters to be used for holding liquids, 

| solids, &c."”—Dated 24th January, 1868. 

' This invention consists in forming the vessels or canisters approximately 
square, that is, with sides partly flat ani partly circular, instead of being 
entirely circular or entirely square, as hitherto. and in addition to forming the 
ends of flat recessed plates, they are also under one modification of the present 
invention, recessed at or near tothe edges, only whilst the central or main part 

! of the ends are dished out so as to be level, or nearly so, with the extreme 
edges of the sides, additional saving of space may also be effected by making 
the sides as flush or level as practicable with the end rings. 

253. A. SMALL, Glasgow “ Apparatus for removing excrements."—Dated 24th 
January, 1868. 

| This is more particularly applicable in connection with the water-closet 

| system, and consists in arrangements for separating the solid matters in a but 
slightly diluted condition, and so as to render them much more valuable for 


| agricultural purposes than the ordinarily very diluted products of that system. — 
| received from a carding or other machine by rolling up the web on a former 


| —Not proceeded with. 

255. A. M. CLARK, Chancery-lane, London, “ Apparatus for lubricating part 
of machinery exposed to the action of steam.”—A communication.—Dated 
24th January, 1868. 

This invention consists in the use of steam as a vehicle for the introduction 
of fatty matters in a continuous or regularly intermittent manner.— Not pro- 
ceeded with. 


256. C. Wooprorre, Rugby, “ Travelling post-ofices and tenders."—Dated 
24th January, 1868. 

In order to deliver a bag from a railway carriage in motion the inventor, 
according to one part of this invention, arranges within the carriage, and close 
| to the side thereof, a rotating post or vertical axis, to which, near the bottom, 
| an arm is jointed in such a manner that it can be turned down so as to stand 

out radially from the post or axis, or to be turned up so as to lie close in against 
} the post or axis, and parallel toit. At the end of the arm a blade is jointed, 
| and is fitted with a spring acting upon it, as the spring of a pocket-knife acts 
on the blade. The bag to be delivered has connected with it a metal stem 
with a suitable head, and this stem is shut in between the arm and its spring 
| blade. This being done within the carriage, a trap in the side is opened, and 
| the post or axis turned half round, which causes the arm to project out from 
| the side of the carriage with the bag suspended from it. When the bag enters the 
| receiving net arranged on the line of railway, the shock opens the spring blade out 
from the arm, and the bag is released. There is a cord connected with the 
| arm which passes over a pulley let into the post or axis, then up and over a 
| pulley at the top of the carriage, whence it descends and receives a eounterpoise 
we'ght; this weight as soon as the bag is released draws the arm up, so that 
it may not be liable to strike the piers of bridges, or other obstructions.—Not 
proce.ded with. 
| 258. K. J. WINSLOW, Twickenham, “ Conveying rotatory motion to axles.” —Dated 
25th January, 1853. 

This invention consists of an improved method of rotating axles on the 
ratchet principle in all machines, carriages, sewing machines, &c., worked 
either by steam, manual, or other power. Two flexible connecting rods, 
chains, or bands, act npon two hollow drums, inside each of which are suspended 
one or more palls. Each pall works on a cogged or roughened wheel, or a 
wheel surrounded with a tire of vulcanised india-rubber fixed on the axle 
| within the drum, and is kept in position to work by means of a lever attached 
| to a pin at the end of the pall, the other end of such lever being fastened to a 

ring working loose round the axle or bearings of the drum. Friction is applied 
to this ring by means of a weight or spring, so as slightly to retard its free 
movement. The drums have the same centre of motion as the axle to be 
| turned, When the drum is moved backwards the lever acting from the ring 








| until the movement is reversed, when it instantly causes it to cog Into the 
| teeth of the ratchet. By this apparatus also the noise which would otherwise 
be occasioned by the pall when trailing on the ratchet is obviated. The con- 
necting rods, chains, or bands, encompassing the drums to which they are 
attached, are passed over pulleys placed in some convenient part of the 
machine. The upper portion of one rod, chain, or band, and the lower portion 
of the other are fastened respectively to the piston or other motive rod. The 
machine being pnt in motion, alternate action is given to the palls, which, 
working on the cogged or roughened wheels, impart a continuous rotation to 
the axle. 

260. J. M. Lewis, Pimlico, London, “‘ Apparatus for securing watches, 
purses, or other valuables when worn or carried in pockets.”—Dated 25th 
January, '868. 

This invention consists in a small 4ouble-pointed flexible fastener, which is 
passed through the lining of the pocket in which it is used, and the two points 
are then separated and pressed down, which operation secures the apparatus to 
the person. The above mentioned fastener is fitted on the inside with a small 
movable spring clip of wire or other suitable material, on to which a waich, or 
| purse, or other articles may be hooked. It is so constructed that it allows of 
| the article being easily hooked on to it, but not detached without care‘ully 
| removing it through the opening of the spring clip.—Wot proceeded with, 

263. C. KILBURN, Holloway, “Life and swimming belts, &c."—Dated 25th 
January, 1864. 





| 


| sheet of material into strips. 
| before mentioned on to the pall, lifts it just free of the ratchet, and keeps it so | 


the partially fluid condition in which it is usually employed for commencing to 
form it into sheets of paper in paper-making machinery, and then mixing the 
same with a sufficient quantity of water, say in the proportion of fifty to eighty 
parts, or thi wis, Of water to one of pulp, in order to entirely separate 
fibres from ¢ * that they may all be diffused through the water, sim 

to the manner in which varvicles or moats float in the air; then introd, 
into the same anivual bre, such as wool, and from this mixture forming a hat 
body by piacing the mi!x.ure into a vessel above a former constructed 
perforated metal, or other suitable permeable materia), constantly agitating the 
mixture to preserve the above-stated condition, then by suction from below or 
pressure above forcing the water through the former, leaving the fibrous mixture 
thoroughly mingled and packed in sufficient quantity to torm the body. 


280. W. E. NEWTON, Chancery-lane, London, “ Machine for grind 





| polishing concave surfaces.”— A communication.— Dated 21th January, 1863, 


This invention consists in the employment of one or more rotating gri 
wheels or discs or cutters, which are mounted on a horizontal shaft provideg 
with suitable driving gear. The whole of this mechanism is placed inside the 
cylinder, so that the rotary grinding disc or discs may be made to Totate in 
contact with the surface to be finished, while the surface or cylinder is made to 


reciprocate during the grinding operation, so as to bring the whole surface under 
| the action of the grinding tools. 


281. W. E. NEWTON, Chancery-lane, London, ** Machinery for Sorming hat 
bodies, &c."—A communication.— Dated 27th January, 1863. 

This invention relates to that class of machines by which nat bodies, skirts, 

and other articles are formed from a web of wool, or other fibrous material, 


or formers of suitable shape supported upon a suitable system of rollers through 


| which a rotary motion about its own axis is given to the former while it has an 


| 


oscillating motion about an axis perpendicular to its axisof rotation. The Firgt 
part of the invention consists in arranging the wheel through which the 
oscillating motion above-mentioned is imparted in a vertical position, instead of 
in the horizontal position, which has heretofore been customary, whereby the 
oscillating motion is rendered uearly equaable throughout i's entire range. The 
Second part of the invention consists in transmitting the motion from the 
wheel above mentioned to the oscillating frame which carries the former or 


| formers by means of a sun-and-planet motion, and a wrist pin set eccentrically 


to the planet wheel, whereby the oscillating motion of the frame and the former 
or formers is retarded at such points in its range as may be necessary for the 
purpose of obtaining a greater thickness of material upon such part or parts of 
the former or formers as may be desired, as, for instance, in forming hat bodies 
upon that portion which is to make the brim, or in forming skirts upon that 
portion which is next below the waist. The Third part of the invention con. 
sists in making the aforesaid eccentric wrist pin adjustable in such manner that 
the degree of retardation of the motion which it produces may be increased or 
diminished at pleasure. 

282. W. ELLIs, Sneinton, Notis, “ Machines for cutting wood”—Dated 21 

January, 1863, 

In carrying out this invention the patentee takes any machine capable of 
cutting wood or other material into thin sheets. The machine, however, which 
he chooses, by preference, for the application of this invention Is one provided 
with a pair of headstocks similar to those of a lathe. The wood or other ma- 
terial to be cut is fixed on centres, and placed between these headstocks, It ig 
then made to revolve as in a lathe, while a knife blade, fixed in a suitable 








| 





holder, is made to approach it so as to take off a continuous sheet of any 
required thickness. The feed motion regulating the thickness of the sheet to be 
removed is similar to that regulating the cut upona lathe. This invention 
consists in adding to a machine constructed in the above, or in any more con- 
venient manner, a revolving roller of solid cast iron, or any other suitable but 
solid material, having a number of knives fixed in it longitudinally in grooves 
and at any required distance apart. This cast iron rol'er must be made solid, 
and not holiow, as a hollow roller vibrates, thereby preventing the cuts being 
true and uniformly and properly made, which is absolutely essential in carrying 
out the invention, as the cuts, if not made perfectly true, and also firm and 
substantial, would make chips instead of laths. This roller is made to approach 
to the wood or other material to be cut and to press against it in such way that 
the knives fixed in it shall be forced in succession into the wood or other ma- 
terial as it revolves, so as to make a cut of the depth required for dividing the 


283. F. N. CLERK, Wolverhampton, “ Machinery for the manufactnre of washers, 
é&c."—Dated 27th January, 1868. 

Here the washers or articles are cut out and the piercing of the central hole 
or opening effected simultaneously, or nearly simultaneously, instead of bei 
effected in separate machines, as is usual. The patentee describes his invention 
in connection with a machine for the manufacture of washers. On the bed of 
the machine a hollow cutting tool is fixed, the interior of the tool having the 
figure of the exterior of the washer to be made. Immediately over the cutting 
tool is a ram or plunger working in vertical guides, the said ram or plunger 
carrying at its lower end the movable tool or punch between the lower outer 
edge of which and the inner edge of the fixed cutting tool the washer is cut 
out. The movable cutting tool is hollow or tubular. Beneath the fixed cutting 
tool is another ram or plunger working in vertical guides, and carrying at its 
top a piercing tool or punch of a size proper to cut the required hole or opening 
in the washer. The axis of the piercing tool or punch is in a line with the axis 
of the movable cutter. 

234. J. ROBERTS, Westbromwich, and J. MORGAN, Kidderminster, “Joining 
metallic pipes, d&c.°—Dated 27th January, 1865. 

This invention consists tn joining the said pipes by means of tnclined pro- 
jections on the outside of their ends, with which inclined projections other 
projections on the interior surface of a detached metallic collur or ring are made 
to engage, and by a wedging action to draw the ends of the pipes together. 


| 286. E. EGERSDORFF, Gray’s-inn road, London, ** Tips for boot heels.” —Dated 


The patentee claims the construction of life and swimming belts, jackets, 


| waistcoats, and buoys of a series of compartments filled with corks, by prefe 
rence waste bottle corks, substantially as described. 


28th January, \868 
Here the inventor makes use of an external rim of metal or leather united 
to a countersunk centre by radiating bars, all of the same material, the spaces 
between which bars are filled up with transversely-cut rlugs of wood, the 


267. R. G. WELLS aud D JONES, Birmingham, “ Apparatus for producing | whole forming a tip to be secured to the boot heel by a separate screw passing 


optical illusions.” — Dated 25th January, 1863. 


| This invention has for its object certain improvements in the “ Zeotrope” or | 


| “Wheel of Life.” They con-ist in suspending the drum or cylinder in which 


the pictures are contained, and in applying to the suspension rods, chains, or | 


cords, rotating apparatus similar to that of a roasting jack, consisting of a series 
of wheels driven by a spring or other like apparatus calculated to impart an | 
automatic rotatory motion to the drum or cylinder. - Not proceeded with. 
| 268. E. J. W. PARNACOTT, Leeds, “ Elastic rollers *—Dated 25th January, 1868. 
The object of this inventior is to produce rollers with an elastic periphery, 
and capable of being used in hot or cold water without sofiening. In order to 
produce rollers of sufficient elasticity to suit the wants, say, of the flax or | 
worsted spinner, and yet capable of resisting the heat to which they may be | 
exposed, the patentee forms a compound of oxidised oil (obtained in the well- 
known manner), litharge, or other dry chalk finely ground, or other like earthy 
matter suitably prepared by the removal of all cutting particles therefrom, and 
a glue or cement composed of bisulphide of carbon and gutta-percha, adhering 
as near as may be to the following proportions, viz., oxidised oil, three parts 
(by weight); litharge, three parts; ground chalk or other earthy matter, eight 
parts; bisuiphide of carbon, twelve parts, in which two parts of gutta-percha 
have heen previously dissolved. This mixture he submits to the action of a 
pog mill, and, after removing the plastic mass, he submits it to a heavy rolling 
and crushing mill to bring it to a uniform consistency, The material thus 
treated is ready to be moulded into the required form. 


| 972, F. WIRTH, Frankfort-on-Maine, Germany, “ Apparatus for heating, 


evaporating, and decomposing water, oil, &c.”—A communication.—Dated 
| 25th January, 1863. 

This apparatus is constructed to heat, evaporate, and dccompose water, oil, 
and other substances, and to heat air and other gaseous bodies, and consists of 
one or more peculiarly constructed metallic walls. These walls are of such a 
form that they absorb the heat and transmit it rapidly to the substances which 
are to be heated, P 4, or d d. The is not fully 
described apart from the drawings. 

275. A. H. THURGAR, Norwich, “* Securing the corks of bottles.”—Dated 27th 
January, 1868. | 
This improved arrangement consists of one piece of annealed wire, which is 
doubled in unequal lengths ; the shorter length is to pass horizontally round the 
| neck of ihe bottle, the other, after being twisted on the shorter length for a cer- 
| tain distance, is turned upwards a sufficient distance to extend a little above 
} the top of the cock, when it is turned down until it meets the horizontal part of 
| the wire, on which it is again twisted for a short distance and then carried up 
and down as before, when the two ends of the wire are twisted together. If | 
| required the wire may be carried up and down more than twice. Each apex | 
or bend of the wire above the top of the cock is furnished with a small leaden | 
seal,—Not proceeded with. 
| 276. J. J. HICKS, Hatton.garden, London, “ Backs and handles for hand mirrors.” 
—Dated 27th January, \863. 
| Here the patentee employs china or earthenware moulded to the shape 
required, and provided with a recess into which the mirror is fixed by cement 
or otherwise. The recess he forns by preference hollow, or deeper in the 
middle than at the edges, so as to prevent the mirror touching at any part 
except the edges, and, if desired, the sides of the recess may be undercut so as 
thereby to assist in retaining the mirror in place. 
277. T. DICKINSON, Lancaster, “ Apparatus for drawing off water.”—Dated 
27th January, 1863. s | 

This invention consists in attaching to the rear end of the tap, at the point 
of its connection with the feed pipe, a hollow vessel of a globular or other suit- 
able form, into which the lower end of the feed pipe projects, dipping nearly to 
the bottom thereof. The upper part of this vessel above the level of the dis- 
charge opening will always contain air, which will act as an elastic cushion or 

| buffer, and prevent or greatly diminish the concussion which would otherwise 
occur on the sudden shutting of the tap, and consequent sudden stoppage of the 
descending current of water.—Not proceeded with. 
278. G. KELLOGG, New York, U.S., ‘‘ Hats, &c.”"—A communication.—Dated 
27th January, 1868. 
This invention consists in taking vegetable pulp, whether perfectly dry or in 





| through the countersunk centre, allowing the tip to revolve at the will of the 


wearer.—Not proceeded with. 


| 291. C. E. BROOMAN, Fleet-street, London, “ Manufacture of candles."—A com- 


munication.— Dated 28th January, 1868. 
The object here is t> produce the automatic extinguishing of candles before 
they have burnt down to the end, and the invention consists in providing in the 


| candle itself the means for extinguishing it. Several modes may be adopted for 


carrying out this invention. 

292. G. N. SANDERS, Paris, ‘* Apparatus for r-gulating 
artificial light produced by the combustion of gas, oil, 
28th Jauuary, ix64, 

This invention consists, chiefly, in acting on the flame by means of a special 
appliance applied to the chimney, which appliance is opposed to the free issue 
of the gases, keeps back the light or flame, expands and softens it, and de- 
velopes the combustion, so that ali the inflammable vapours are completely 
consumed. — Not proceeded with. 

293. T. HYDES and J. BENNETT, Sheffield, “ Appliances for facilitating the 
transit and application of caloric.’’—Dated 28th January, 188. 

This invention consists, First, in the application of guides or channels to 
direct hot gases or fluids to the surface of their containers, such as flues, tubes, 
or other channels, for the purpose of more fully developing and absorbing the 
caloric from the gases or fluids, and using the same for any specified purpose 
where caloric would otherwise be lost by passing away through the body or 
central part of the flues or tubes. Secondly, in applying on each, or only on 
one side of a partition (situated between hot and cold) guides or channels 


and increasing 
&c.” ~ Dated 


| through which the fluids or gases are guided in parallel lines, or nearly 80, or 


in cross lines, and in constantly circulating streams which pass instantaneously 
within the most effective distance over and entirely cover the whole surface of 
the said partition intended to be acted upon for the purpose of transferring their 
heat or caloric from one fluid to any other fluid. Thirdly, in passing hot 
liquids through flues or tubes, and by directing cold air or water against the 
outer or cold side of the aforesaid partition to cool the said liquids, and thereby 
operate as a refrigerator.— Not proceeded with. 
294. A. PICKERING, Fork, ‘‘ Machinery for cutting out, stamping, and embossing 
lozenges, &c.” —Dated 28th January, 1868. 

The p claims hinery cons'sting of a frame or frames of cutters or 
embossing or impressing plates or tools, used separately or together, and a 
movable table and pressing plate combined and worked substantially as de- 
scribed and illustrated in the drawings. 

298. J. BROWN, Stockton-on-Tees, ‘* Machinery for cutting or slicing wood, 
tobacco, &c.""—Dated 28th January, 1863. 

This invention consists in certain modifications of machinery employed for 
the above named purposes, and described in the specification of 4 patent 
granted to the present patentee 19th May, 1866 (No. 1418), by reference to 
which it will be seen that, by imparting to the knife frame (supported by 
rocking cranks) the peculiar lateral motion therein specified, such lateral 
motion is reversed before the upward, downward, or rocking motion has re- 
ceived its greatest extension, In the improved arrangement of this description 
of machinery he extends the lateral motion so that the rocking motion is made 
to pass its greatest development. This he effects by placing a rotating shaft 








, provided with a crank and connecting rod for imparting lateral motion to the 
| frame in such a position that the knife after penetrating the substance to be 


cut, say in its downward course, is lifted again before its lateral motion is re- 


| versed. He also arranges the rocking supports or cranks so as to support the 


frame, the crank on the rotating shaft giving the lateral motion, and the = 
necting rod joining the rotating crank to the frame, so that they may be read ly 
varied in their respective lengths in order to suit the various thicknesses 0 
the substance to be operated on. : 
299. R. J. MOSEY, High-street, Southwark, “ Bellows ‘applicable especially 
and other forges.” —Dated 28th January, 1868. 
Here the outlet passage trom the bellows by which the air passes to the —_ 


' of the forge is supplied from an air reservoir consisting of a box or case of 


or other material, the top or cover of which is loosely connected with the sides 
all round by means of leather, in such manner that the top or cover can ‘4 
and fall, but at the same time it closes the box or case air tight ; it floats upo 
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—— 
‘the air in the reservoir, and is weighted or pressed upon by springs, more or 
teas, according to the pressure of blast required. Over the movable or floating 
top or cover is another fixed top or cover, and between the two openings are 
made in the sides of the box or case for the free admission of air. The air 
yeservoirtakesits supply from two bellows. like feeders, the one over and the other 
underneath the box or casein which the alr reservoir is formed. The lower 
feeder consists of a board connected by means of leather with the bottom of the 
air reservoir; this board has a hole in it fftted with an inlet valve or flap, and 
here is a similar hole in the bottom of the air reservoir fitted with a valve or 
flap opening out of the fee ‘er and into the air reservoir. The board forming 
the bottom of the feeder is worked up and down by a hand lever, or other- 
wise, a8 is usual with forge bellows. Thus the feeder forms a chamber which 
dilated and collapsed as its bottom board is worked up and down; at the 
first motion the external alr enters the feeder, and at the second it is forced out 


324, M. A. HAMILTON, Southampton-buildings, Chancery-lane, London, “ Appa- 
ratus for cutting bread, vegetables, &c.’'—Dated 30th January, 1868. 

This invention relates to an apparatus in which bread, fruit, vegetables, 
meat, and other substances and articles are cut or divided into slices by being 
forced over a fixed knife or knives, and consists chiefly in the combination of 
parts whereby a loaf or other article is supported in the 
regard to the said knife or knives to ensure the slices being cut evenly and 
smoothly and of any desired thickness.— Not proceeded with. 

326 E. T. MAINWARING, Tipton, Stafford, “ Improved bale or metallic tie.” — 
Dated 30th January, 1868. 

This invention consists, First, in deflecting the surface at any suitable part 
near the ends of the hoops to the extent of about one-eighth of an inch, more 
= less, which may be effected by any convenient means. Hoops thus treated 





of the feeder into the air reservoir. The top feeder is si d, its 
upper is by leather to the fixed top or cover of the box or case 
in which the air reservoir is formed, and it is connected with the bottom 
poard of the lower feeder so as to move withit. The air enters the upper 
feeder through a passage fitted with a valve or flag in the fixed top or cover of 
the box or case, which also forms the bottom of this feeder. A passage is 
formed from this feeder into the box or case in which the air reservoir is 
formed, and a hole fitted with a valve or flap opens out of this passage into the 
air reservoir. 

301. J. H. JOHNSON, Lincoln’s-inn-fields, London, *‘ Lithographic printing ma- 

chines.” — A communication.— Dated 28th January, 1868. 

This invention relates to mechanical lithographic printing machines, and 
consists, First, in the application of small discs carried by an arm mounted 
on a spindle, and bearing against the circumference of the main pressing 
cylinder of the machine, for the purpose of removing the sheets without 
the necessity of using tapes, and without the risk of soiling the 
sheets. Secondly, in the employment ef a feed roller covered with felt, 
flannel, or other absorbent material, carried on the back portion of the carriage 
which supports the stone, such roller having for its object the supplying of 
moisture to the damping rollers. Thirdly, in the use in substitution for the 
above-mentioned roller of a water reservoir which serves to damp the stone 
through the intervention of a special roller in conjunction with the damping 
roliers. Fourthly, in the use of a movable plate situate on the surface of the 
carriage, and made to rise horizontally by the aid of lever arms on rocking 
shafts carried on the under side of the carriage, and actuated by a screw spindle 
for the purpose of adjusting the height of the stone. This arrangement, more- 
over, admits of the stone being placed trom the back of the carriage, and with- 
out inclining it, as beretofore. Fifthly, in the employment of a system of 
movable register actuated by a lever inside the main cylinder worked by an 
eccentric or cam, whereby facility is afforded tor puncturing the sheet after it 
has been laid hold of by the gripper, thas ensuring greater precision in the 
register. Sixthly, in the use of a lever arm on the main cylinder for detaching 
the sheet from the register points or perforators above referred to, and prevent- 
ing accidental injury or tearing of the sheet. This lever arm over which the 
sheet is placed is actuated by the same mechanism which operates the gripper, 
and is elevated just before the arrest of the motion of the cylinder, in order to 
disengage the sheet from the points, and then returns to its normal position 
again, Seventhly, in the employment of a movable bar or roller carried on 
small lever arms for the purpose of pressing down the corners of the sheet 
and retaining it in its proper position on the cylinder until the gripper has seized 
it, thereby ensuring greater accuracy of register. Eighthly, in obtaining the 
required elastic or yielding pressure of the cylinder by the aid of springs com- 
posed of discs of caoutchouc, felt, or other elastic material, in lieu of counter- 
weights, as heretofore. Ninthly, in the employment of a species of hammer 
having perforations therein corresponding to the points hereinbefore referred to. 
This hammer is actuated by a volute or barrel spring fast to a horizontal spindle 
which carries a spindle in gear with the rack of the machine. The object of 
this arrangement is to effect the automatic perforation of the register holes in 
the back of the sheet, whereby greater regularity is obtained than when such 
operation is effected by manual labour, as heretofore. 

302. J. D. BRUNTON, Leighton-crescent, Kentish Town, “ Apparatus for cutting, 
, planing, turning, and shaping stone.” — Dated 28th January, 1868. 

The patentee claims, First, the general construction, arrangement, and com- 
of machinery or apparatus for cutting, dressing, planing, turning and 

shaping stone, as described and illustrated 


applying the same to the cutting, dressing, and planing of stone, as described. 
Thirdly, the combination of an annular guide, having one portion inclined up- 
wards, with one or more hinged arms carrying discoidal cutters, as and for the 
purpose described and illustrated in the drawings, Fourthly, the combination 
of a longitudinal recip ing bar or beam with a series of sector or discoidal 
cutters placed side by side in such bar or beam, as and for the purpose described 

d in the Fifthly, the imparting to the said longitudinally 
reciprocating bar or beam an angular adjustment !n its bearings, for the purpose 
of bringing the cutters to the proper angle with the surface of the stone, as 
described and ill ited in the drawings. Sixthly, the application and use to 
and in the turning and shaping of stone of slide rests carrying rotatory dis- 
coidal cutters, and capable of receiving a rectilinear and circular motion for 
the parpose of turning the stone to any required figure, as described and 
illustrated in the drawings. 


303. W. H. RICHARDSON, Glasgow, and W. BEARDMORE, Parkhead, Lanark, 
“ Manufacture of tron and steel.”—Dated 28th January, 1868. 
The patentees claim the use or employment of blasts of air and steam alter- 
nately, in lieu of being introduced separately, at the same time, or combined at 
one time, as described, or any mere modification thereof. 


304. W. ett. py Leicester, “ Lasts for boots and shoes.” —Dated 28th Janu- 


ary, . 

This invention relates to imp in the fact of metal lasts 
used for rivetting the soles of boots and shoes, and consists in casting the lasts 
in two parts and hollow, by which means the weight thereof is much reduced, 
and it also consists in the manner of fitting and connecting the two parts toge- 
ther when so made. The invention further consists in the mode of connecting 
the two parts of the last and mounting the same when in use.—WNot proceeded 
with: 














305. C. A. MCCURD, Camberwell, “ Sewing machines."—Dated 29th January, 
1868 


The First part of this invention bas at the upper part a horizontal revolving 
shaft, at the left hand end of which is fixed a disc, having a crank pin on its face 
which works in a slot in the needle slide. At the back of the disc is another 
crank pin, which gives a lifting motion to the feed lever, tie teed motion being 
given from the edge of the disc, and at the right hand end of the shaft is a 
crank arrangement, from which a link descends to a crank which is fixed to 
the lower shaft. At the other end of this shaft is ahook. The Second part of 
the invention sews from two threads, and in principle the upper part is the same 
as previously described. At the lower part, instead cf a hook, there is an eye 
pointed looper recessed ; this looper is fixed to the shaft, which has an endwise 
motion in addition to the vibrating motion. The top ehaft has a toothed wheel 
fixed to it, which is driven by another toothed wheel mounted below. In the 
Third part of the invention the working shafts derive their motion from two 
revolving shafts, one of which is horizontal and the other vertical, 
together with two bevelled wheels ; the needle slide is worked by a crank pin 
acting in a slot, and the shuttle is :ikewise worked by a crank motion from the 
bottom of the vertical shaft. The fabric is fed in the same manner as herein- 
before described. — Not proceeded with, 

306. R. WILSON, Manch , “Forming c ti 
articles for conveying fluids and liquids.” — Dated 29th January, 1868. 

This invention relates, Firstly, to dispensing with all screwed threads in gas 
connections, and substituting metallic sockets,in which are formed aunular 
grooves filled with vulcanised india-rubber, thus forming a female socket, into 
which the tapered nose of the male socket may be introduced, and thus form 
4 perfect gas-tight joint. Such male socket is provided with a suitable shoulder 
to prevent its being pushed into the female socket too far, and to steady it in 
position. The male part of such socket is screwed or soldered to the pipe to be 
connected, whilst the female portion of the connection may be affixed to the gas 
fitting to which the gas connection is to be made, or vice vers. Secondly, this 
invention relates to improvements in unions or connections for conveying 
water and other liquids through pipes, whereby a more perfect joint is ensured, 
and consists in the application of the annular groove filled with india-rubber to 
form a female socket, into which the tapered nose of a male socket is intro- 
duced, and which sockets may or may not be provided with the usual 
Hanges, having a washer placed between them, and screwed together in the 
ordinary manner.— Not with,¢ 
3ll. D, LAW and J. WHABRIE, Glasgow, ‘‘ Manufacture of cast iron pipes, dc.” 

— Dated 29th January, 1868. 

This invention consists in using a short length or core-box or matrix, within 
which the sand is rammed upon the surface of a collapsible or other core bar by 
means of a ring or rammers, the short matrix and the rammers rising as the 
formation of the coating progresses along tLe surface of the core bar, which is 
in a vertical position. 

313, W. GuIsB, Redditch, “ Scouring needles, dc.” — Dated 29th January, 1868. 

In scouring needles to this invention, the inventor makes up 
packets of the needles in the usual way, and mixes the usual scouring 
materials, that is to say, soft soap and emery powder therewith. Instead, 
however, of only moistening the packets of needles from time to time, he con- 
ducts the scouring process with the packets of needles wholly or partly im- 
mersed in water. By these means the under heating of the needles is 
prevented, and the ‘emper of the needles is not interfered with during scouring. 
—Not proceeded wuth. 

321. J. RADCLIFFE, Durham, ‘‘ Manufacture of puddled iron and steel into finished 
bars, plates, &c.”— Dated 30th Jauuary, 1868. 
The patentee claims the imp’ d and l process of fact 





or joints to pipes and other 
868, 





P purposes tying or portably holding together for the confining, 
holding, or binding up of bales of merchandise, such as cotton, woven fabrics, 
or other like goods usually packed or made up under great pressure, by a 
metallic tie of the following construction :—He fashions a 
part rectangular form, with a 
of which should be slightly in excess of the width of the hoop. This plate 
prefers to be equivalent in thick ped y tepals the 
before referred to, and the width of the rectangular hole 
defiected portions of the hoops to lie within the slot. On one or both sides of 
such rectangular tie a shank or shanks are formed of the width of the hoop, 
around which and the ends of the hoop a metal clip or clips slide, and when 
thus adjusted forms a simple, efficient, and ready means of tying or holding 
together the ends of thin hoop iron, as used for baling up merchandise. 


328. B. HAYNE, Broadwall, Blackfriars-road, London, ‘Connecting beer- 
engine pipes with their taps.” —Dated 30th January, 1868. 

Instead of employing screw couplings, as is now generally the case, the 
inventor connects to the lower end of the beer-engine pipe a short length of 
hard metal tube, brass by preference, the outer end of which is of a slightly 
tapered form to fit a similarly-tapered recess formed for it in the tap, which is 
inserted in the barrel ia the usual manner. The before-mentioned short length 
of tube is provided with a lump or projection cast or fixed thereon, in order 
enable it to receive a blow froma hammer when it is desired to connect the 
patts together. In some cases he provides the taps with two tapered sockets, 
in order to permit the connection of two beer-engine pipes with one barrel.— 
Not procceded with. 


331, C. H. ROECKNER, Whitchurch, Hampshire, “‘ Machinery for the manufac- 
ture of paper.” — Dated 30th January, 1868. 

This invention consists, First, in placing an endless cloth under the wirework 
where the stuff enters upon it, and by this means retaining the water in the 
stuff when it flows upon the wire. This enables the stuff to distribute itself 
freely without losing its water too soon. as the early loss of water prevents a 
lively circulation, which is a very essential point to the due interlocking of the 
fibres. The effect obtained thereby is the same as that which the vatman 
desires to obtain by throwing a wave over the mould in the manufacture of 
paper by hand. Secondly, the inventor places suckers or wipers under the 
wirework to wipe the water off from its underside ; they may be made of india- 
rabber or any other suitable material, and act like sponges, so as to suck orlead 
the water out of the stuff quickly, but not too suddenly. Thus the stuff is freed 
from water in a similar manner as in hand-made papers, air suction pumps or 
boxes act too suddenly and too forcibly. Thirdly, where a dandy roller is used 
he places a sucker or instrument inside it to take up the water which enters 
through the roller and discharges it at the end, instead of allowing it again 
to flow back through the roller upon the paper, where it disturbs the fibre. 
Fourthly, he employs india-rubber to form the surface of the coutch rollers, or 
one of them, in order to save the wire from wear and tear, and more effectually 
to drive the water out of the paper, and with the application of less power. 
Fifthly, after the paper has passed between the coutch rolls, instead of drawing 
it from the wirework to lead it upon the felts at a point about level with the 
axis of the lower coutch roll, whereby the tenderly coherent fibres are unnaturally 
disturbed, he takes the paper from off this wire at about the point where the 
wire leaves the lower coutch roll. At this point also he applies a roller under- 

which 





s 


runs off the lower coutch roll from injaring the paper he applies a roll 

back of the lower coutch roll inside the wire, so as to stop the descent of the 
water and lead it out sideways. Sixthly, he also uses india-rubber for one or 
all press rolls, these rolls giving with less power a more effective pressure than 
the metal rolls now used, and they thereby save the felts from unnatural wear 
and tear. Seventhly, the paper when leaving the wet felt is received between 
two endless cloths, which are carried over all the drying cylinders in the same 
way as the paper, one cloth returning from the top, the other from the bottom. 
An endless cloth may also be applied over that press roll which now runs free, 
By applying these several improvements.as described, when pulp is run on to 
the wire, it will be discharged as paper off the drying cylinders without manu: 
assis being required during any part of the process. —Not proceeded with. 


379. T. Soot, Fushie Bridge, Midlothian, Scotland, “ Kilns or apparatus for 
drying grain.” —Dated 14th February, 1868, 

This improved apparatus comprises one or more revolving discs upon a ver- 
tical shaft, either alone or combined with alternate stationary discs, the granu- 
lar matters being graduatly moved over the discs by stationary or moving 
blades, and being subjected to a current of heated air or gases passing over or 
through them in a direction opposite to that of their own progressive move- 
—= only stationary discs may be used with revolving blades.—Not pro- 
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APPLICATION OF STEAM MACHINERY TO THE MANUFACTURE OF 
Porrery.—(From our Correspondent.)—A it the revolutions 
now in progress in the industrial arts is that of the ai plication of 
steam machinery to the manufacture of pottery. It is already 
extensively applied to the preparation of clay and the grinding of 
colours, but its adoption for the actual production of the ware 
itself is an event of recent date. It is only a few years since the 
first essays were made in the driving by steam of the numerous 
revolving appliances which play so import ant a part in the manu- 
facture of earthenware, steam disc jiggers; the revolving blocks 
in which plates, saucers, and other similar articles are formed, 
have been in use here and there for a few years past, and have 
been fairly successful, but their cost has been a serious bar against 
their general adoption. Our attention has, however, been called 
this week to a new patent which we imagine will commend itself 
to the trade generally on account of its simplicity, efficiency, and 
cheapness. It is the invention of Mr. William Boulton, engineer, of 
Navigation-road, Burslem, and is now in full operation at the new 
works of Messrs. J. and G. Meakin, of Hanley, where immense 
quantities of white granite ware are turned out for the American 
market. In the platemakers’ room there is on one side a row of 
nine jiggers and on the other a row of eight. In an adjoinin, 
room the machinery drives the jiggers of five saucer makers an 
four cup makers, together with an improved lathe and a cup 
‘*jolly,” both the invention of Mr. Boulton. The whole of this 
machinery is driven by a compact six-horse power engine, which is 
equal to a considerably greater strain upon its energies. The 
invention now more particularly under notice may be thus 
verbally described, though a clear apprehension of the modus 
operandi can scarcely be obtained without an actual inspection: — 
An endless band passes down each side of the workshops, under 
the floor, and is operated upon by means of two descriptions of 
grooved pulleys. There is beneath each jigger a driving 
pulley, and there is also nearly opposite to that a 
friction pulley, and this last is attached to the up- 
right spindle, which communicates the motive power to 
the jigger. When the workman desires to set the jigger 
in motion he presses his left leg slightly, and after a time almost 
involuntarily against a lever, which action has the effect of 
curving the endless band and bringing it into contact with the 
friction pulley. The jigger of course revolves at once, but the 
workman, by means of the lever just mentioned, has the speed 
under complete control, and can regulate it to the greatest nicety. 
If ys! a treadle can be used in place of the knee lever, and 
that is, in fact, the mode by which Messrs. Meakin’s cup turner regu- 
lates the action and speed of his lathe, which will strike the most 
casual observer as a great improvement upon the old style, with 
all the moral and physical objections arising from the practice of 
allowing women to work the treadles and assist the men. It is 
satisfactory to be able to add that the new jiggers are exceedingly 
Ro ular with the workmen, who are, by their introduction, 

elivered from the annoyances inseparable from the employment 
of unpunctual and inattentive boys as jigger turners. The new 
ge ed also supplies them with a more re motion than can 
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described, by means of which several puddied balls, or their equivalent in the 
form of an agglomerated mass of puddled iron or steel, may, without allowing 
the metal to become cool, be combined and consolidated into one homogeneous 
Mass, and, after any unavoidavle loss of heat ha«, when necessary, been 
epaired, roiled off or forged into a finished for.u of improved quality, sub- 
tantially as and for the purpose described, 





d from the old hand jiggers. So far, then, with regard 
to the simplicity and efficiency of this invention. The cost will 
depend upon the number of jiggers, lathes, or wheels to which it is 
= ut we have Mr. Boulton’s authority to state that it is 

ut one-half the cost of the steam disc jiggers to which reference 
has been made, 
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THE IRON, COAL, 
WOLVERHAMPTON, AND 


OF BIRMINGHA 
OTHER DISTRICT: 
(From our own Correspondent.) 

On ’CHANGE IN WOLVERHAMPTON AND BIRMINGHAM: Continued 
ee : Better Prices: A few Houses Full—Pic Ikon: 
Considerable Imports : Worth more Money—East WORCESTER- 
SHIRE AND DupLey Report: What is Doing at the Works—THE 
ELECTIONS AND THE TRADE CaNbDiDATES: West Staffordshire: 
East Staffordshire: Wed: ry : Birmingham—HakDWaksEs : 
Localities and Branches: Meeting of Creditors in Wolver- 
hampton—F aTaL BoILER EXPLOSION : Remarkable Escapes. 

Tue meeting of ironmasters in Wolverhampton on Wednesday 
was ly attended, and the tone of the market was cheer- 
ing. The reports were quite as satisfactory as they have been for 
a few weeks Some makers have a fair supply of ifica- 
tions in hand, and a few are busy. At the same time there are 
others who cannot say much that is favourable of the present, 
however much they may be inclined to look hopefully upon the 
future. That business improved is clear from the fact that 
some makers who had been selling at low rates will not now take 
those prices, but have demanded an advance. v6, 

In Birmingham yesterday (Thursday), there was a disposition 
manifested to make the most of the improvement which has taken 
place ; but when the inquiries were thrust home, it was found that 
only a few firms were full of orders, and that these would soon be 
worked out. Nevertheless it is a fact that firms who had been 
selling both sheets and bars considerably under “‘ list” had put up 
their prices in one case 5s. a ton. The first-class makers respond : “‘ It 
is time they did, for they have been underselling long enough.” 
But the fact that they have done so is conclusive as to the better 
demand. Ths carriers did not generally report a better state of 
things. On the contrary, the representative of the most powerful 
carrying concern in the district spoke of the quantities shifted as 
falling k to the level which marked it during the period of 
special inactivity. : 

In one department this does not, however, apply—the pig iron 
brought into this from other districts is on the increase to a slight 
extent. Here and there better prices continue to be got. One 
maker here reports his pigs as worth more by half-a-crown a ton 
than they were a few weeks ago. 

As to the East Worcestershire mining and iron trades, the report 
from Dudley is:— West of this town there are daily indications of 
an improved state of the iron trade for almost kinds of mer- 
chant iron, The demand for plates, which of late has ruled dull, 
also shows increasing signs of activity, and, as we have before 
inti there is every prospect of a good autumn trade for 
almost every description of iron. There are but few idle hands in 
the district now that the ironworks (some of which have for a 
long time been standing) are put in motion again. Pigs are in fair 
request, and are ising better rates. For all-mine pig iron 
prices range from £3 10s. to £3 15s, per ton, according to quality 
and circumstances. For cinder iron quotations are governed in a 
great measure by the exigencies of the producers. There seems no 
P ¢ the blast +" the district, which we been 

ing for some time, being blown in again at presen con- 
siderable quantity of pig iron is being imported into the district 
from a distance at a rate less than that for which the native pro- 
duce can be bought. So long as this exists there is no likelihood 
of the furnaces which are out of blast being relighted; in fact. 
there are thousands of tons of pig iron stacked upon the banks of 
some few of the wealthy masters waiting for an opportunity 
for sale to an ——- There is a brisker demand for 
coal both by land and water, and considerable quantities 
are being sent by rail into the Midland counties. The coal mer- 
chants are seeing increase their stocks, and there is little 
doubt that shortly there will be an active demand from this source. 

The thin mine colliers have all settled down to their old rate of 

wages. The argillaceous ironstone of South Staffordshire and 

East Worcestershire is in moderate request at our last week’s quo- 

tations. The demand and price are kept in check by the large 

quantities of hematite, hydrate, and Northamptonshire ironstone, 
which find their way into these districts. 

Much interest is taken throughout the trade in the prospects of 
the trade candidates at the coming election. Contrary to oo 
expectation the old members for South Staffordshire, who have 
elected to stand for the western division of the county under the 
new bill, are both to be opposed. The trade candidate in that 
case is Mr. W. 0. 'Foster, the head of the leading house in the 
South Staffordshire trade. Of his return, however, little or no 
reasonable doubt can be entertained; but he will have to spend a 
considerable sum of money in the necessary Myon of the struggle 
before he is again sea’ In the eastern division Mr. Hari q 
(firm of G. B. Thorneycroft and Co.) and Mr. McLean (the well- 
known engineer and managing director of the Cannock Chase 
Comune ; Mr. Bass, the member of Derby, has been asked to 
oppose them, but he has declined. The struggle in the borough of 
Wetenbors will be pretty much settled by the decision to be 
arrived at this (Friday) evening at a meeting of the Liberal com- 
mittee who have been nominated to select a candidate from the 
five who are now in the field. Three of that number are trade 
candidates. They are—Mr. Walter Robinson, of the Gospel Oak 
Ironworks, Tipton; Mr. A. se of the Yondu Ironworks, 
Wales, and of Ulverstone; and Mr. Walker, son of Mr, Walker of 
the Patent Shaft and Axle-tree Company, Wednesbury. The 
other two candidates are barristers. The fight at the meeting to- 
night will be bet Mr. Robi and Mr. Brogden, both of 
whom have consented to abide by the decision, and to throw each 
the other’s influence into the le in favour of the chosen candi- 
date. Six candidates are out for Birmingham. Mr. Bright is 
understood to be safe, and so, too, either the other sitting member 
(Mr. Dixon, who is a merchant of the town), or Mr. Muntz (whose 
name sufficiently identifies him with a famous metal company), 
who was selected by a committee of Liberal voters from the 
different wards of the borough. Indeed, by the plan of three- 
cornered voting, these hope to return all their candidates. Of 
the other three, the chief is Mr. Lloyd (banker), who was the 
unsuccessful candidate in the Conservative interest when Mr. 
Dixon was elected. Candidates engaged in the trades of this 
district are not offering themselves in any other place here. 

The hardware trades of Birmingham and the surrounding towns 
are steady; there is not much totally unemployed labour in other 
than the labouring departments. Skilled artisans need not be out 
of employment to the extent that they were some time ago. The 
recent drop in brass and copper wire in Birmingham is an un- 
favourable indication of the demand in those metals; but a 
further movement in the same direction is deemed unlikely. On 
the contrary, there must be a riseso soon as trade revives with any- 
thing like spirit. In scarcely any branch is there any push in 
Birmingham for either the foreign or the home market; nor is 
there any branch in which there is conspicuous inaction, Orders 
keep well worked upon every hand. 

The Wolverhampton ironfounders have more to do this week in 
the hollowware department, and general castings are in somewhat 
better demand. The lock trade here steadily improves, especially 
in the best cabinet branch. Jn the fine-plate lock trade there is 
some dispute with regard to wages, and the Co-operative Fine- 
plate Lock Association is likely to be augmented in consequence, 
as the operatives have decided to adopt that course in preference 
toastrike. The galvanisers and electro-platers are all somewhat 
busier. Agricultural ironwork and implements, the manufacture 
of which is rapidly increasing in this neighhourhood, command a 
steady inquiry on account of country trade. Edge tools and steel 
toys are in moderate request, but the metalware makers are only 
partially employed. In this town on Wednesday afternoon the 
creditors of two young men who have been three years in the 
brass casting trade, at a loss of £794, determined upon a dced of 
assignment for the realisation of the estate, The insolvents are 




















156 


THE ENGINEER. 





Avucust 21, 1868, 














= 


the Bros. F. and J. M. Cooper. Their total liabilities are £1668, 
and their father, Mr. Richard Cooper, locksmith, is the chief 
ereditor to the amount of £625. Want of experience is set down 
as the chief cause of the disaster. ‘ 

The japanners and tinplate workers at Bilston are a shade busier 
than reported a fortnight ago, but the trade can scarcely be 
described in average prosperity. The coal vase season, which is 
just commencing, wlll considerably improve the tin-plate workers’ 

ranch and compensate for the falling off in the demand for baths 
and toilet ware. 

At Willenhall the rim and mortise lock trades command a some- 
what favourable inquiry, and pad, trunk, and till locks sustain the 
—— demand noticed in our last report. Bolts and latches are 
only in moderate request. The currycomb trade continues quiet. 

At Wednesfield there is a better demand for rabbit and vermin 
traps, and the shovel makers at Heath Town have an improved 
trade. Iron, till, and cupboard locks are in better inquiry at 
Woodend and New Invention. . 

At Wednesbury the tube trade is moderately brisk, and the 
demand for gas fittings has improved, especially on account of the 
German market, The conversion of the Crown Tube Works into 
a Joint-Stock Company, limited, is received here with tolerable 
favour, and the enterprise is launched with every prospect of 
at The gun-lock makers at Darlaston are tolerably well em- 
ploye : 

In the Dudley district the chain cable and anchor works are in 
fair operation, more orders having been received on account of the 
Admiralty. The wrought nailers’ ‘‘ strike” continues with con- 
siderable determination, and there is no probability of an early 
conclusion of the dispute. cs 

An uninsured boiler at the colliery near Prince’s End of Mr. 
John Yardley, mine agent and colliery proprietor, blew up on 
Monday morning, and killed a boy who was drying his clothes at 
the boiler fire. The boiler was one of two, was working at 45 lb. 
to the inch, and is supposed to have been short of water. The 
head engineer, the working engineer, and another person were all 
close to the boiler at the time, the working engineer was actually try- 
ing the steam gauge atthe moment of the explosion. The boiler was 
of egg-shaped construction, about 30ft. long by 5ft. Gin, diameter. 
The top end of the boiler was blown out and the shell was torn 
asunder across the manhole, one portion being driven by the force 
of the explosion a distance of nearly 200 yards, and torn up into 
fragments; the other portion was forced in a lateral direction, and 
lodged in an adjoining water course, whilst the egg-end of the 
boiler was sent in a third direction opposite to the last-named. 








WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


THe IrRon TRADE: More Vitality Evinced Consequent upon a 
Change in the Weather: The Demand for Iron Steadily Increasing, 
although but Slowly: Prices not Improving: The Demand for 
India not Increasing: Fair Amount of Business with America: 
Continental Inquiries not Materially Altered: Small Shipments 
to Russia: Home Buyers Purchasing Cautiously—THE Pic Iron 
TRADE—THE TINPLATE TRADE—THE STEAM CoAL TRADE—THE 
Tarr VaLeE Raitway: Dividend—THE GLOUCESTER WaGoON 
Company: Directors’ Report. 


A GREATER degree of vitality is being witnessed at several of the 
ironworks in the district consequent upon the hands working a 
greater number of hours than they have done of late, owing to the 
intense heat which a and as a permanent change in the 
weather has now probably set in, orders will be more expeditiously 
executed. The demand for iron is generally admitted to be 
steadily, although slowly increasing, and the belief of a sufficient 
number of orders being obtained to keep the rail mills tolerably 
well employed during the remaining months of the year is being 
gradually strengthened. Prices, however, cannot be said to have 
improved, but the greater inclination on the part of buyers to enter 
into transactions at present quotations strengthens the belief that 
a change in makers’ favour will shortly be experienced. Hopes 
were entertained a few weeks ago that the inquiry from India 
would by this time have considerably increased, but such it is to 
be regretted is not the case, and the orders now being executed for 
that country are for comparatively small quantities. Itis believed, 
however, that an improvement will take place before long in the 
Indian demand, and that orders will be more satisfactorily received. 
There is a tolerably fair amount of business being transacted with 
American buyers; in fact they continue to be, as they have been 
fer some few months past, the best customers Welsh makers have 
tur rails and other materials, and there is no doubt they will con- 
tinue so. Inquiries from the Continent have not materially altered 
since last report, and shipments for the markets on the Continent 
of Europe are being s ily made. There are two or three iron 
freights for the Russian ports in the market, but forno large quan- 
tities, and although the makers in this district have received a 
fair share of the orders sent to the United Kingdom, the exports 
this season to the Muscovite empire will fall considerably short of 
those during the season of 1867. Home buyers continue to evince 
a great deal of caution in entering into transactions, although they 
exhibit more freedom than they did three months ago, and it is 
generally believed that a favourable change will shortly be expe- 
rienced in this branch of the trade. There are several railway 
contracts in the market, and others for much larger quantities are 
expected to follow. There is a fair sale for pigs, but owing to the 
readiness of makers to effect sales, prices are hardly so firm as 
they were a week ago. 

Tinplate makers are better placed for orders than they have been 
for some weeks past, and list prices are better adhered to. 

Steam coal proprietors are doing a fair amount of business, an 
increased demand having set in from the mail packet stations, and 
some of the other foreign markets, For several weeks past there 
was a scarcity of vessels of suitable tonnage to take coal to the 
East, but such is not the case at the present time, therefore it is 
not unreasonable to expect the exports to that quarter for the pre- 
sent month will show a favourable increase as compared with those 
of the past. To the Mediterranean ports an average quantity is 
being sent, and the same may be said respecting the States of 
South America. A little more activity is being evinced in the 
shipments to France, and from the other continental markets 
inquiries are increasing. 

The house coal trade is still characterised by quietness, but the 
change that has taken place in the weather during the past week 
will no doubt tend to increase the consumption. 

. a Abercarne steam coal has been placed on the Government 
ist. 

The directors of the Taff Vale Railway recommend a dividend 
for the past half-year at the rate of 8} per cent. per annum, being 
4 per cent, more than in the corresponding half of 1867. The 
traffic receipts for the past half-year only showed a small increase, 
and the addition to the dividend is thought to have been brought 
about by a reduction in the working expenses. 

The directors of the Gloucester Wagon Me pend report that 
notwithstanding the continuance of a state of depression in the 
trade of the country, which is perhaps unprecedented, they have 
a satistactory balance sheet. During the past year 771 wagons and 
two carriages have been built and sold on deferred payment, and 
797 wagons have been built and let on hire. During the past 
year all the additions and improvements which have been made in 
the company’s premises and plant have been paid for out of the 
profits, the amount so expended being nearly £2000. After pro- 
viding for the usual reserves, and for a dividend at the rate of 10 
per cent, per annum, there remains a balance of £12,175 17s. 10d.; 
and the directors, with the sanction of the shareholders, propose 
to deal with this balance as follows:—Guarantee fund, £1500; re- 
demption fund, £1962 16d.; balance to next account, £8713 1s. 10d. 
The reserve fund will then amount to £61,476 6s. 6d. 

The Rhymney dividend is a disappointing one, but when the 


details of the report are carefully looked into it will be at once 
seen that exceptional circumstances have been at work, During 
the half-year there was a prolonged strike of the colliers, and the 
company are incurring heavy expenditure upon new works, which 
are as yet quite unproductive. Asa proof of the elasticity of the 
traffic the direstors mention that since the commencement of the 
present half-year the revenue shows a favourable increase. Until 
the Cardiff and Caerphilly section of the Rhymney Railway is 
completed it is evident the shareholders must be content with 
small dividends, but afterwards there is every probability that the 
line will yield a fair profit. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPooL: Waterworks: Mersey Docks and Harbour Board: 
Liverpool Sewage Utilisation Ccmpany—IRon SHIPBUILDING ON 
THE TYNE—MIDDLESBOROUGH Docks, &C.—LONDON AND NORTH- 
WESTERN RarLwaY—MaryportT AND CARLISLE Ratiway-— 
Strate oF TrRaDE: South Yorkshire: Shefield—THE OFFICE 
OF BorouGH ENGINEER OF HALIFAX—NORTH-EASTERN RAIL- 
WAaY—BLACKBURN WATERWORKS—GREAT NORTHERN RAILWAY 
—CLEVELAND [Ron TRADE—RIVERS’ POLLUTION CoMMISSION— 
SMOKE AT MANCHESTER, 

THE Water and Baths Committee of the Liverpool Town Council 

has been authorised to include in its next application to Parliament 

power to acquire land and to form an open cutting alongside of and 

— with the present tunnel near Hilton House, and to lay a 

ine of pipes along the same, at an estimated cost of £38,000. At 

the last meeting of the Mersey Docks and Harbour Board a report 
was read from the engineer stating that he anticipated that the 

Morpeth Dock would be ready for use about September Ist, and it 

was resolved that Messrs. MacIver be informed that the dock 

would be ready for occupation on that date. J for 
more dock and quay space were referred to the Docks and Quays 

Committee. Mr. Lyster, engineer of the Mersey Docks and 

Harbour Board, has issued his annual report on the works in hand. 

In regard to the Liverpool Docks, he reports that the construction 

of the Government fort at the North-end is at present at a stand- 

still. The new Waterloo Docks and works attached are now ready 
for occupation; lines of rails have been laid round the new 
warehouses, which are entirely completed except the hydraulic 
machinery. The sills of the dock entrances are laid 8ft. 
below the level of the old dock sill—a depth consider- 
ably in excess of the depth of the other entrances in that 
section of the dock estate. The total amount expended on the 

Waterloo works, including the warehouses, is £497,988. The 

general expenditure of the year in keeping the Live 1 section 

of the estate in good repair, &c., amounted to £70,682. In the 

Birkenhead section of the estate the sheds and warehouses on the 

north side are nearly completed, and the machinery is nearly all 





fixed. These wareh are ted by rails with the principal 
railway systems of the —— The enlargement of the Morpeth 
Dock is also nearly comple 


The construction of the slipway 
and bridge at Woodside Ferry was pleted in D e 
New Brighton Promenade Company has declared a dividend at 
the rate of 5 percent. An interesting report has been presented 





The number of furnaces in blast in the Cleveland district jg 
sighty-nine, and there are fifty-one out of blast. There is not 
much change to note in the iron trade of the group, but a littl 
more activity is observable in the various rail mills and foundries, 
Bar iron makers ye a of some slackness in orders. Consider. 
able shipments of rails have been made from the Tees, principally 
for Russia and the United States. 

The Rivers Pollution Commissioners—Sir W. Denison, Dr. Frank. 
land, and Mr. J. ©. Morton have paid a preliminary visit to 
Wigan. 

Messrs. J. Pender and Co. have been summoned at the Man- 
chester City Police-court at the instance of the Manchester Cor. 
poration, for neglecting to abate a nuisance caused by the issue of 
smoke from their works in Minshall-street. The defence was that 
the defendants had spent £280 in applying remedies for the evil, 
and had endeavoured in every possible way to cure it. The 
magistrate said he did not think it was a case for conviction, and he 
dismissed the summons, 


PRICES CURRENT OF METALS AND OILS, 
1868. 


























to the shareholders in the Liverpool Sewage Utilisation pany. 
The report stated that the company had made arrangements wit 
Mr. Weld Blundell and Major Blundell for a lease of some portion 
of Blundell Sands and some arable land in the neighbour- 
hood, on which to apply the sewage. The report also stated 
that the company had made arrangements for their perma- 
nent works; for having their pumping station on land 
belonging to Mr. J. S. Leigh, close by Sandhills Bridge; 
that plans had been adopted for the construction of an intercept- 
ing sewer, that contracts had been entered into for the work 
alluded to, and, furthermore, that a steam pumping apparatus, 
capable of lifting 500,000 gallons per day, had been contracted for 
by Mr. Daglish, of St. Helens; that cast iron pipes to the extent 
of 800 tons have been contracted for, being intended for distribut- 
ing the sewage over the proposed area. The report also showed 
that the estimated cost of the first section of the works (all of 
which it is proposed to go on with in the present instance) is 
£11,456, but that on obtaining contracts to execute the works 
£1200 may be saved. 

Iron shipbuilding is proceeding with some briskness on the 
Tyne, and there is more work in fitting up and putting engines 
into new stamps. Messrs. Denton, Gray, and Co. have entered 
upon the West Hartlepool iron shipbuilding yard, formerly occu- 
= by Messrs. Pile, Spence, and Co., and the new firm expects to 

ave the yard soon in active operation. The directors of the 
North-Eastern Railway Company propose to proceed shortly with 
the Pelaw branch and the branch to connect the Saltburn and 
Cleveland lines. The directors now appear disposed to press on 
the long-delayed work of telegraph extension at Middlesborough ; 
the estimated cost of the improvements is £90,000. 

The directors of the London and North-Western Railway Com- 
pany propose, with the approval of the proprietors, to expend £5000 
for additional rolling stock, £148,818 for new works, &c., in 
London, Crewe, and about forty stations on the company’s lines, 
and upwards of £10,000 for various works on other parts of the 
system. 

It appears that after many delays an extensive colliery is now 
being sunk on the Bolton branch of the Maryport and Carlisle 
Railway. An enterprising firm has also commenced the erection of 
iron-smelting works at Maryport. 

There is not much alteration to note in the iron trade of the 
South Yorkshire district, which continues moderately good, there 
being a fair demand for rails, plates, and merchants’ iron generally, 
while the furnaces are kept in blast. The works at Penistone are 
also kept fairly going in the manufacture of Bessemer rails, tires, &c. 
The coal trade shows no great amount of activity; there is no 
improvement in the business doing into Lancashire by the Man- 
chester, Sheffield, and Lincolnshire Railway, and the collieries on 
that line are on short time. Coke continues in fair request, a good 
deal being forwarded to the furnaces on the Trent. 

Business generally at Sheffield continues somewhat languid. 
The iron trade has shown some signs of improvement, and prices 
are now ruling firmer than has been the case for some time past. 
The demand for steel appears to be increasing; both the railway 
and the military demand continue fair. 

Mr. Borrie, of Gateshead, has been elected, out of forty candi- 
dates, borough engineer of Halifax. Mr. Borrie is son of the late 
Mr. Peter Borrie, of the Tag Foundry, Newcastle. The salary 
attached to the office is £400 per annum. 

With regard to works which the North-Eastern Railway Com- 
pany has on hand, Mr. Harrison, the engineer, reports that the 
centreing at the Ouseburn viaduct is put in, and that contracts for 
the re-building of Scotswood Bridge will be entered into shortly. 
It is proposed to give, on the Ist of September, the usual Board of 
Trade notices for opening the Team Valley, and the Church Fenton 
and Micklefield Railways. The Newcastle Quayside branch is all 
finished, with the exception of the turntables and rails adjoining 
the quay. These might have been completed before this, the 
engineer reports, but the branch will be of no use until the 
Corporation lays down lines of rails along the quay. The works 
on the Team Valley Extension, Durham, to Ferry Hill, have been 
commenced and will be proceeded with rapidly as soon as the crops 
are off the land. 

The Blackburn Waterworks Company has declared a dividend 
at the rate of 6} per cent. per annum on its ordinary stock. It 
was —_ that the reservoirs only contain from eight to ten weeks’ 
supply. 

It appears from the report of the Great Northern Railway 
directors that twenty-one engines have been renewed and eighteen 
carriages and 327 wagons rebuilt at the cost of revenue during the 





past half year, 
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Tue ScrentiFIc Wonyprr.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham.—{ ADVT. ] 


NAVAL APPOINTMENTS.— Chief Engineers.—Robert Moore, to 
the Royal Oak; Thomas F. Simmons, to the Asia, for service in 
the Wivern; John H. H. Smale, to the Scorpion. Engineers.— 
Joseph L. Patrick, to the Scorpion; George Thompson, to the 
Jumna; Joseph Mears, to the Victory, for special e of the 
Sprightly. First-class assistant engineers,—Thomas Andrew 
Artha and Henry White (b), to the Scorpion, 


THE PRESENT POSITION OF THE OAKS AND THE PERMANENT 
Coxuiery RELIEF Fonp.—The numerous subscribers to the Oaks 
Colliery Relief Fund will be pleased to learn that the fund for the 
relief of the widows and orphans of the above explosion is working 
in a very satisfactory state. The present position of the 
fund is as follows:—Of the 150 widows who were left des- 
titute by the disaster, sixteen have re-married, one of whom has 
died, and four have been struck off the lists for miscon- 
duct. There are therefore at present on the funds 130 widows and 
295 orphans. The total amount subscribed amounted to £48,398 15s. 
and some pence, which was a much larger sum than was ever ex- 
pected to be raised, and which it is thought will keep those de- 
pendent upon its charity comfortable for life or until they make 
provision for themselves. Of the sum so raised £8900 12s. 10d. 
had, up to the beginning of the present week, been spent, leaving 
nearly £40,000 in hand. In the event of any surplus being left 
after all the demands have been met, it is intended to 
hand it over to a permanent colliery relief fund, which 
has been established for the relief of all sorts of colliery 
accidents, It may be interesting for the public to know 
that the sum ofj£2000 has been received from the Hartley Accident 
Fund, which sum will be augmented by £600 from the old Oaks 
Colliery Relief Fund, which would make £2600. The trustees to 
the permanent fund are Lord Wharncliffe and Lord Fitzwilliam. 
It has been suggested that in the event of the formation of 
committee of nine gentlemen one-third should be colliery owners, 
one-third colliery workers, and one-third laymen, who are neither. 
It is to be hoped that the fund will be nurtured. 
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SWINGING SHIPS IN THE PORT OF LONDON. 


Ir is now almost popularly known that on account of the 
large amount of iron stores in even modern wooden ships, 
and on account of the material of the hulls of so-called 
“composite” ships, and of iron and steel vessels, peculiar 
precautions have to be taken to ascertain the deviations of 
the compass caused by such ma-ses of magnetic matters in 
a usually close proximity to the needle. The chief means 
of ascertaining the deviations produced by different posi- 
tions of the ship’s head on the compass is that termed 
“ swinging” the ship, an operation first carried out in 1814 
by Captain Sabine, R.A.—now General Sabine, and Presi- 
dent of the Royal Society—on the Isabella and the Alex- 
ander on a voyage of discovery to the arctic regions. By 
the courtesy of Mr. Lilley, a well-known compass adjuster 
of the port of London, we were lately enabled to witness 
this operation of swinging, and we will take the opportunity 
to notice a great impediment to properly carrying out this 
important process which is thrown in the way of the 
London mercantile marine by the Admiralty authorities. 

The leading feature of the operation of swinging a ship 
consists in gradually turning her completely round to all 
the points of the compass, and at the same time determin- 
ing the errors, at different positions of the ship’s head, of 
her compass on board by comparing it with indications 
obtained by some method of observation known to be 
correct. When great accuracy is required the ship is 
stopped in her revolutions at each point of the compass; 
but less than thirty-two observations are enough in most 
cases, and sixteen, or even fewer, are often sufficient. 
This operation is the last for getting the vessel ready for 
sea, as, for obvious reasons, it ought only to be done when 
all her iron stores and, perchance, cargo, are on board and 
in place. There are two principal methuds by which the 
compass errors belonging to each position of the ship’s 
head are found out. Most authorities recommend observ- 
ing bearings by compass of some distant object at some 
considerable distance, say seven or eight miles, from the 
ship if in a tideway. In a dock, where the diameter of 
the circle made by a ship can be much less, a shorter dis- 
tance will suffice for accuracy. The most convenient pro- 
cess, however, for obtaining the correct magnetic bearings 
of the ship, especially when there is no suitable object 
sufficiently afar off, is that by reciprocal bearings. An 
observer takes a compass on shore, places it in some open 
spot, and by means of signals with the ship is able, as she 
is swung round, to determine the deviations of the com- 

on board from that under his care, and presumably 
subjected to no deviation. The observations are of course 
taken simultaneously. The signals from the ship are 
usually made by raising or lowering a flag; those from the 
shore by means of letters chalked on a black board. The 
bearings by the compass on shore are reversed before being 
compared with the bearings of the ship's compass, and the 
difference is the deviation for any given position of the 
ship’s head. The Admiralty recommend that in order to 
check any mistake the time at which each bearing is fem 
should be noted, both on shore and on the ship, by means 
of watches, and that, either before or after the operation, 
the two compasses used should be compared together by the 
bearing of some distant object. There is an endless variety 
found by swinging in the deviations of the compass pro- 
duced by the ship; but mostly the errors are easterly in 
portions of the circuit and westerly in the others. Some- 
times these deviations are comparatively slight, while in 
other cases they deviate as much as 120 deg., or even more. 
The results obtained from swinging the v when 
tabulated, or when used to construct, curves, show the 
amount of deviation for any particular course, and the 
corresponding correction to be applied. 

The process by reciprocal bearings is liable to error, from 
the effects of chance local attractions on the shore compass. 
In a dock the movement of another iron vessel may perturb 
it, or the proximity of a granite wharf, or of an anchor 
buried in the beach, of iron stores in adjacent houses, or of 
such volcanic rocks as at St. Helena and Ascension, may 
lead to very great errors. Many experienced captains 
object to swinging the vessel in any dock, however the 
bearings be obtained, on account of the difficulty of getting 
it clear of other iron vessels, and accordingly prefer to have 
the swinging done in a tide-way. In any case, the only 


available docks for swinging in the port of London are the | 


Victoria and the Millwall; and as it is often only by chance 
that a sufficiently clear space is to be got in them, recourse 
has to be had to a spot in the river at Greenhithe, the only 
suitable part of the Thames. Greenhithe is about an hour’s 
journey from London by the North Kent line. It is a 
poeas, quiet little place enough, and there is, by the way, 
rom the pier or river a full sight of a handsome building 
belonging to a local magnate, erected with the stones of 
old London Bridge. A bend here in the river has per- 
mitted the forming of swinging grounds, which must be 
laces where the tide is not too strong to prevent the ship 
ing completely turned round, partly by its aid and partly 
by main force. There are now accordingly here two 
Swinging grounds, each consisting of a polygon, or octagon, 
80 to speak, with its corners marked with as many mooring 
buoys, and affording sufficient space within these buoys 
for a large ship to be swung round, or brought successively 
to all the points of the compaas. This is done by means 
of warps successively attached to these mooring buoys. 
One of these swinging grounds belongs to the Admiralty, 
and is used by the Admiralty for swinging the ships of the 
royal navy. It is in the choicest part of the water for the 
—. _ The swinging grounds laid down at Greenhithe 
y the City authorities for the use of merchant vessels are 
on the verge of the tide, and the slack water scarcely lasts 
half an hour of the turn of the tide. The swinging at 
Greenhithe being dependent upon the tide, it has to be 
commenced with the flood; and the labour of swinging the 
ship round from the capstan, working on a rope attached 
to one of the buoys, is often much increased by the wind. 
Dering the short days of the winter months, and when the 
seven hours of ebb occur during the whole of the daylight, 
it is evident that the operation is much delayed. We have 
stated that there are now only two of these grounds, but 


we must add that during the Crimean war the Admiralty, 
in order to be able to swing the numerous iron transports, 
laid down a third set of mooring buoys. On the cessation 
of the war it very seldom happened that both the Admi- 
ralty sets were in use at the same time. Notwithstanding 
this, no merchant vessel was allowed to use this next to 
useless set of moorings; and after keeping them there till 
the latter end of last year they were taken up. The entire 
space of slack water in the reach was thys occupied by two 
sets of moorings for years, one uf which ‘was scarcely used, 
and now that the second set has been taken up even the 
mere room is not allowed; to be employed for vessels 
belonging to the merchant service. This, to use a collo- 
quial expression, is a truly dog-in-the-manger policy, well 
worthy of our notorious Admiralty board—the most 
wasteful of the public money, and yet the most nig- 
gardly department of all in its dealings with the public. 
Many people well able to judge believe that a ship swing- 
ing dock for the port of London—the greatest mercantile 
city in the world—could easily be made self-supporting. 


ON PUDDLING IRON.* 
By C. W. Siemens, F.R.S. 


NOTWITHSTANDING the recent introduction of cast steel for 
structural purposes the production of wrought iron and puddled 


branches of British manufacture, representing an annual produc- 
tion exceeding one and a-half millions of tons, and a money value 
of about nine millions sterling. 

Notwithstanding its great national importance and the in- 
teresting chemical problems involved, the puddling process has 
received less scientific attention than other processes of more 
recent origin and inferior importance, owing probably to the mis- 
taken sentiment that a time-honoured practice implies perfect 
adaptation of the best means to the best end, and leaves little scope 
for improvement. 

The scanty scientific literature on the subject will be found in 
Dr. Percy’s important work on ‘‘ Iron and Steel.” Messrs. Crace 
Calvert and Richard Johnson, cf Manchester, have supplied 
most valuable information by a series of analyses of the contents 
of a puddling furnace during the different stages of the process. 

These prove that the molten metal is mixed intimately, in 
the first place, with a molten portion of the oxide or cinder which 
forms the lining or protecting covering to the cast iron tray of the 
puddling chamber, that the silicon is first separated from the iron, 
that the carbon only leaves the iron during the “ boil,” or period 
of ebullition, and that the sulphur and phosphorus separate last of 
all while the metal is coming to nature. 

The investigations by Price. and Nicholson, and by M. Lan, 
confirm these results, from which Dr. Percy draws some important 
general conclusions, which have only to be followed up and sup- 


order to render the gnddling process perfectly intelligible, and to 


human labour, and an imperfect separation of the two hurtful 
ingredients, sulphur and phosphorus. In forming, by means of 
the rabble, an intimate mechanical mixture between the fluid cast 
metal and the cinder, the silicon contained in the iron is brought 
into intimate contact with metallic oxide, and being found after- 
wards in the form of silicic acid, combined with oxide of iron, it 


cinder to the metallic state. 
The fluid cinder may be taken to consist of Fe* O*, and 


it may be inferred that for every four atoms of silicon 
leaving the metal nine atoms of metallic iron are _liber- 
ated; ard taking the atomic weights of iron = 28, and of 
silicic acid = 225, it follows that for every 4 x 22°5 = 90°0 grains 
of silicion abstracted from the metal, 9 x 28 = 252 grains of 
metallic iron are liberated from the cinder. The disappearance of 
the carbon from the metal is accompanied by violent ebullitions, 
and the appearance of carbonic oxide, which in rising in innumer- 
able bubbles to the surface of the bath, burns with the blue flame 
peculiar to that gas. 

It is popularly believed that the oxygen acting upon the carbon 
of the metal is derived directly from the flame, which should on 
| that account be made to contain an excess of oxygen; but the very 
appearance of the process proves that the combination between the 
carbon and oxygen does not take place on the surface, but through- 
out the body of the fluid cinder in separating from it metallic iron. 

But it has been argued that although the reaction takes place 
| below the surface the oxygen may be nevertheless derived from the 
| flame, which may oxidise the iron on the surface and become 
| transferred to the carbon at the bottom in consequence of the 

general agitation of the mass. 
| This view I am, however, in a position to disprove by my recent 
| experience of melting cast steel upon the open flame bed of a fur- 
nace, having invariably observed that oxidation of the unprotected 
fluid metal takes place so long as it contains carbon in however 
| slight a proportion. Supported by this observation I feel convinced 
that the oxidising action of the flame in a puddling furnace com- 
| mences only after the malleable iron has been formed already. 

Carbonic oxide being represented by CO, and the cinder by Fe* 
0‘, it follows that for every four atoms of carbon three atoms of 
metallic iron are liberated, and taking into account the atomic 
weights of C = 6 and Fe = 23, it follows that for every 6 X 4 = 
24 grains of carbon, 28 x 3 = 84 grains of metallic iron, is added 
to the bath. . 

Assuming ordinary forge pig to contain about 3 per cent. of 
carbon and the same amount of silicon, it follows from the fore- 


going that in removing this silicon = 3 = 8'4 per cent., and in 








removing the carbon a X 3 = 105 per cent. of metallic iron is 


6 


added to the bath, making a total increase of 8°4 X 10°5—6 = 129 
per cent., or a charge of 420 lb. of forge pig metal ought to yield 
474 lb. of wrought metal, whereas the actual yield would generally 
amount to 370 lb., 12 per cent. less than the charge, showing a differ- 
ence of 1041b, between the theoretical and actual yield in each charge. 
In order to realise the theoretical result a sufficient amount of 
cinder must have been supplied, the quantity of which can be 
readily ascertained in taking the expression Fe*, O*, the atomic 
weight of which is 3X 28X4x8=116; while that of the three 


atoms of iron alone is 3X28=84. It follows that Ba i4= 
74 Ib. of cinder is requisite to produce the 54 Ib. of reduced iron. 

There must however, remain a sufficient quantity of fluid 
cinder in the bath to form with the silicon extracted from the 
iron a tribasic silicate of iron, or about 501b., making in all 
166 Ib. of fettling, which would have to be added for each charge — 
a quantity which is generally exceeded, notwithstanding the 
inferior results universally obtained. There remains for our con- 
sideration the —s and phosphorus, which, being generally 
contained in Englis ~~ 3 pig in the proportion of 2 per cent. to 
6 per cent. each, can hardly affect the foregoing quantitative 
results, although they are of great importance respecting the 
ap of the metal produced. 

It has been asserted by Percy that the separation of these 
ingredients is due to liquation. This I understand to mean that 
the crystals of metallic iron which form throughout the boiling 
mass when the metal ‘“‘comes to nature” excludes foreign sub- 
stances in the same way that the ice formed upon sea-water 


* British Association. 








steel by the puddling process ranks amongst the most important | 





plemented by some additional chemical facts and observations in | 


bring into relief the defective manner in which it is at present put | 
into practice, involving great loss of metal, waste of fuel and | 


follows that it must have reduced its equivalent of iron from tic 


silicic acid or silicia is represented by Si O*%, from which | 





excludes the salt and yields sweet water when remelted. Accord- 
ing to this view pis metal of inferior quality will really yield iron 
almost chemically pure, to which foreign ingredients are again 
added by mechanical admixture with the surrounding cinder 
or semi-reduced metal. It may be safely inferred that the 
amount of impurities thus taken up will mainly depend upon the 
temperature, which should be high, in order to ensure perfect 
fluidity and separation of the cinder and unreduced metal. The 
following was the result of an analyses of an inferior English pig 
iron before and after being puddled:— 


Pig metal. Paddiled bar. 
Iron .. oe Iron ee oe 99°276 
Sulphur se ee Sulphur .. ee ° “O17 
Phosphorus. . ee ee oe Phosphorus °237 
Bilicon oe Silicon .. . * “47 
Total .. oe 100°000 .. oe -» 100000 


These analyses were made a few days since by Mr. A. Wellis in 
my laboratory at Birmingham. 

Led by these chemical considerations, and by practical attention 
to the subject extending over many years, I am brought to the con- 
clusion that the process of ary hn as practised at present is ex- 
tremely crude, being wasteful in iron and fuel, immensely laborious, 
and yielding a metal only imperfectly separated from its impurities. 
How nearly we shall be able to approach the results indicated by 
the chemical reasoning here adopted I am not prepared to say, but 
that much can be accomplished by the means actually at our doors 
is proved by the result of eighteen months’ working of a puddling 
furnace erected to my designs by the Bolton Steel and Ironworks 


in Lancashire. 

This furnace consists of a potting chamber of very nearly 
the ordinary form, which is heated, however, by means of a 
regenerative gas furnace, the principle of which is sufficiently 
well established at present to render a special description here 
unnecessary. 

The advantages of this furnace for puddling are that the heat 
can be raised to an almost unlimited degree, that the flame can be 
made at will oxidising, neutral, or reducing, without interfering 
with the temperature, that draughts of air and cutting flames are 
avoided, and that the gas fuel is free from pyrites und other 
impurities, which are carried into the puddling chamber from an 
ordinary grate. In this respect the new furnace presents the same 
advantages as puddling with charcoal. 

The following table gives the working results which were 
obtained from this furnace as compared with the results obtained 
at the same time in an ordinary furnace from the same pig (the 
ordinary forge mixture):— 


TasLe No. 1.—Regenerative Gas Furnace. 











Numbers | Time First ball Metal 
Date. of heat. | charged. out. | charged. | Yield. 
| FIRsT SHIFT. | 
Ib. Th. 
May 27, 1867 1 5 25 6 32 410 392 
” ” 2 6 45 7 50 433 ao ¢ 
: 3 8 8 9 9 430 410 
: ss 4 9 15 10 7 425 426 
"  ” 5 10 20 lL 22 426 | 430 
” »” 6 li 40 12 46 412 | 4hz 
SECOND SHIFT. 
' » 1 | 1 48 2 47 428 410 
‘ ” a ae £0 3 47 420 4i4 
” 3 3 56 4 53 | 426 4ts 
’ ” 4 5 0 6 3 432 4\7 
‘is 5 ee. 2h 425 407 
’ » 6 7°29 8 420 422 
THIRD SHIFT. 
. « 1 9 10 10 15 423 4l4 
’ ” 2 10 25 11 39 422 412 
” ” 3 lt 35 12 40 420 420 
” ” a 12 «45 2 0 430 410 
” 5 2 10 3 10 424 418 
” ” i 6 3 16 4 20 420 400 
First SHIFT. 

May 28, 1867 | 1 | 5m | 6 8 423 402 
- -~m | et eat Se 8 422 400 
> «~ | S P eT ss 430 390 
’ ” 4 | 9 | 10 % | 426 407 

o 5 ; 0 3 | Wh 4 | 426 420 
’ ” 6 ; 8 55 | 1 8 | 430 416 
SECOND SHIFT. 
. » ! 2 p.m. _ 422 422 
. >» S 1s 8 4 0 | 424 415 
ed Bz so6fhmC«C CS 5 18 423 424 
” . 4 | 5 23 6 27 | 423 | 415 
” 5 | 6 33 746 | 427 420 
2 6 | 7 49 8 50 | 420 | 406 
Tuiep SHIFT. 
* 1 10° (0 11 20 4200 | 424 
~w t 8 IL 25 ll 33 420 | 410 
” | 3 12 40 1 4 423 | 412 
” a 4 1 50 2 58 425 420 
mom | 5 3 13 4 20 430 418 
6 4 30 4 35 422 426 


” ” 





Total charge, 136°12; total yield, 132°37; being at the rate of 20cwt.2 4 
2 1b. of pig iron per ton of puddled bar. 


TABLE No. Il.—Ordinary Furnace. 





| Weight of, Weight of 
metal | puddied bar 
charged. | produced. 


Date. Time. 





May 17, 1867 | 
” 


$363! 


Mean 484 Ib. 





| 
; oo” ” 
| 


| " ” 


charge, but six heats were pro- 


duced every twelve hours. 








These times were not taken for each 





Mean charge, 484 1b. ; mean yield, 4261b.: or 22 cwt. 2 qr. 201b. of pig iron 
per ton of puddied bar. 

It will be observed that the ordinary furnace received charges 
of 484 lb. each, and yielded on an average 426 lb., representing a 
loss of 12 per cent., whereas the gas furnace received charges 
averaging 428 lb. and yielded 413 lb., representing a loss of 3°5 per 
cent. It is important to observe moreover, that the - furnace 
turned out eightecn heats in three shifts per twenty-four hours, 
which was the limit of production in the ordinary furnace. 

The quality of the iron produced from the gas furnace was 
proved decidedly superior to that from the ordinary furnace, being 
** best best” in the one and “ best” in the other case from the same 


1g. 
° ‘The consumption of fuel was also greatly in favour of the gas 
furnace, but could not be accurately ascertained, because some 
mill furnaces were worked from the same set of producers. The 
consumption of fettling was however ter in the furnaces, 
and the superior yield was na‘ y attributed by the forge 
managers to that cause, although I held a different opinion. 

Finding, however, that the gas furnaces had not provided 
with water bridges, these were subsequently added, and the 
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furnaces put to work again in November last, since which time it 
has been used continuously. 

The result of the water bridges has been that the amount of 
fettling required is reduced to an ordinary proportion, the average 
quantity of red ore used being 93'3 lb. per charge, besides the 
usual allowance of bulldog, while the average yield per charge of 
475°3 1b. of grey forge pig is 476°41b. of puddled bar, as results from 
the following observations during one turn:— 

Pig charged. Puddled bar returned, 


ATO ID. oe oe ce ce oe oe oe 47010, 
480 . ° 482 





486 ee 460 
468 eo os eo 420 
Ge wa see ee: te ce ce 
GE cc cs te ce ce os ve GS 


Mean results 475°3 Ib, co ce co co .0 co 476°41b, 


proving an average gain of fully 12 per cent. over the yield of 
ordinary furnaces, while the superiority of quality in favour of the 
gas furnace is fully maintained. 

It is also worthy of remark that these results are obtained 
regularly by the ordinary puddlers of the works, and that no 
repairs have been necessary to the gas puddling furnace since 
November last, the roof being reported to be still in excellent con- 
dition, In these investigations I have confined myself to the 
puddling of ordinary English forge pig,* in order to avoid confusion; 
but it is self-evident that the same reasoning also applies in a 
modified degree to white pig metal or refined metal, the use of 
which I should not however advocate. 

Regarding the water bridges, I was desirous to ascertain the cost 
of heat at which the saving of fettling and greater ease of working 
was effected. The water passing through the bridges was accord- 
ingly measured by Mr. W. Hackney, who has also furnished me 
with other working data, and found to amount to 25 lb. per 
minute, heated 40 deg. Fah. This represented 60,000 units of 
heat per hour, ora consumption not exceeding 8 lb. to 101b. of solid 
fuel per heat, an expenditure very much exceeded by the ad- 
vantages obtained where water or cooling cisterns are available. 

The labour of the puddler and of his underhand being very much 
shortened and facilitated by means of this furnace, I should 


strongly recommend the introduction of three working shifts of | 


eight hours each for twenty-four hours, each shift representing the 
usual number of heats, by which arrangement both the employer 
and the employed would be materially benefitted. 

The labour of the puddler may be further reduced with ad- 
vantage by the introduction of the mechanical rabble, which has 
already made considerable progress on the Continent. 

By working in this manner, a gas regenerative puddling 
furnace of ordinary dimensions would produce an annual yield of 
about 910 tons of bar iron of superior quality from the same 
weight of grey pig metal, and the ordinary proportion of fettling. 

In conclusion, I may state that a considerable number of these 
puddling furnaces have since been erected abroad, and that in this 
country they are also being taken up by Messrs. Kitson, of Leeds, 
and a few other enterprising firms. 





ON THE IRRIGATION OF UPPER LOMBARDY 
BY NEW CANALS TO BE DERIVED FROM 
THE LAKES OF LUGANO AND MAGGIORE.+ 

By P. LE NEVE Foster, Jun., C.E. 


NorTHERN ITaty abounds in canals and works of irrigation, 
many of which are of ancient date. In Lombardy especially irri- 
gation has been carried to a high pitch of perfection, the natural 
features of the country being admirably suited for this purpose. 
The plains which slope in a south-easterly direction from the 
heights of Somma and from the hills of the Brianza towards the 
Po and the Adda,} derive their fertility from the mountain regions 
which fill those great subalpine reservoirs the lakes of Como, 
Maggiore, and Garda with water, which is carried down by the 
numerous rivers and torrents, and serves to flood the adjacent land 
in the plain. 

To facilitate this irrigation, and for the purpose of navigation, 
many canals have been derived from the Ticino, Adda, and other 
rivers, amongst the most important of which are the Naviglio 
Grande, which was commenced in 1177 and completed in 1272, 
the Pavia Canal, the Canal of Martesana, and many others of more 
recent date. 

These canals, however, only serve to irrigate the lower part of 
Lombardy, whilst the whole tract of country north of the Naviglio 
Grande, from Abbiategrasso to Milan, and north of the Martesana 
Canal from Milan to Canonica on the Adda, and extending to the 
foot of the hills of Varese and the Brianza, is almost without 
irrigation. The soil is in many places dry, and the supply of 
water from the streams which take their rise in the hills is only 
sufficient to water a very small portion of the land. The subter- 
raneous waters are also very deep, and in many places the wells 
are some hundreds of feet below the surface. The land is chiefly 
cultivated in wheat, rye, Indian corn (which suffers much from 
drought), buckwheat, millet, and, above all, in mulberry and other 
fruit trees. The land to which irrigation does not reach is often. 
to a great extent, covered with heath. The superficial area of 
this region is estimated at about 100.000 hectares (247,114 acres). 

Many propositions have from time to time been made with a 
view of improving the agricultural and industrial condition of this 
district by bringing down by canals the waters of the various lakes 
lying north of Lombardy. 

The whole of this tract of country lies considerably below the 
level of Lugano, the highest part requiring irrigation being twenty 
metres (64ft. Zin.) below the surface of the lake. Although this 
district, from its relative position, might be irrigated by a canal 
from the Lake of Lugano, the quantity of water which could be 
obtained there would not be sufficient, and great difficulties, both 
financial and engineering, would be met with. An unlimited 
supply of water, however, might be had from the Lago Maggiore, 
but from its position being at 7760 metres (254ft. Gin.) lower 
level than the Lake of Lugano only a part of the district requiring 
water could be irrigated. 

From this it may naturally be inferred that the irrigation canals 
for the higher lands must be supplied from the lake of Lugano, 
whilst the lower lands should receive their water by canals from 
the Lago Maggiore. 

It is on these facts that are based the projects of Signori 
Villoresi and Meraviglia, of Milan. These engineers have obtained 
from the Italian Government a concession for the construction and 
working of the new canals in Upper Lombardy. 

The district to be irrigated is divided into two zones. The first, 
coloured yellow on the accompanying map, is bounded on the 
north by a line passing through the communes of Vergiate, Somma, 
Cassorate, Cedrate, Rovellasco, Barlassina Leniate, Meda, Seregno 
to Albiate, on the river Lambro, and shows the highest possible 
limit of the land to be irrigated from the Lake of Lugano. 

The southern boundary of this zone is a line commencing at 
Vergiate, following the Licino to Tornavento, then it takes an 
easterly direction, passing through the territories of Castano, 
Parabiago, Lainate, Vedano, and crossing the river Lambro above 
the town of Monza. This line is at the same time the highest 
limit of the lands to be irrigated from the Lago Maggiore. 

The second zone extends south of this line to the Naviglio 
Grande and to the Martesana Canal, and is coloured red on the map. 
The first is the only natural area which could be profitably 
irrigated from the Lake of Lugano, and the second is that which 
should be irrigated from the Lago Maggiore. 

Extended observations on a large scale on the volume of floods, 





* Holmes’ pig: Sulphur, 008 per cent.; silicon, 1°97; phosphorus, 1°16 
iron, 96 79. 
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sh Association. + The fall is about I in 1000, 





the length of droughts, during a period of half a century, have 
enabled a large amount of reliable facts to be collected, and these 
leave no doubt as to the certainty of the supply. 

The area of the Lake of Lugano is forty-eight square kilometres 
in droughts, and fifty square kilometres (about twenty square 
miles) in floods, The total drainage area of the lake is about 540 
square kilometres, or 208 square miles. 

The mean discharge of the river Tresa, which is the outlet of 
the Lake of Lugano, is thirty-two cubic metres per second. This 
discharge corresponds with a height of water in the lake of 
0 33 metres above the zero on the vertical scale or water gauge at 
Ponte Tresa, and the level of the lake is at this point, for about 
120 days in the year, during the months of May, June, October, 
and November. 

The maximum flood discharge is 280°86 cubic metres per second, 
and corresponds to a level of water in the lake at 2°45 metres 
above zero on the vertical scale. The floods last about fifteen days 
in the year, and take place in the spring at the end of April or 
beginning of May, and in the autumn at the end of October or the 
beginning of November. 

The minimum discharge is 11°65 cubic metres per second, and 
corresponds with a height of water in the lake of 011 metres 
below zero. The waters are at this level for about twenty days in 
the summer, during the months of July and August, and for 
forty days in the winter, during December, January, and 
February. 

The ordinary high level is 0°83 metres above zero, giving a dis- 
charge of 65:94 cubic metres per second. The waters of the lake 
are at this level for about forty days in the year, in the months of 
May, October, and November. 

In order to obtain a constant supply of 18 cubic metres per 
second in the winter, and from 2+ to 30 cubic metres per 
second in the summer for irrigation, and to insure a dis- 


charge of four cubic metres per second for supplying the | 





various mills on the river Tresa, it is proposed, and has been | 


sanctioned by the Swiss Government, to store up the flood waters 
in the lake, and to utilise them during droughts by regulating the 
flow ip such a manner that the lowest water should never fall 
below 0°25 metres above zero on the gauge at Ponte Tresa. The 
ordinary level, 0'85 metres, and the maximum level never to exceed 
2°00 metres above zero. 

The total area of the Lago Maggiore is 202 square kilometres 
when the waters are low, and 208 square kilometres in floods. 
The total drainage area may be estimated at about 6466 square 
kilometres. 

The following are the levels of the water in this lake, under 
various circumstances, at the fixed vertical scale or water gauge at 
Sesto Calende (lowest level corresponding with zero on scale) :— 
Ordinary low level, 020m. above zero; mean level, 1°50 m. 
above zero; ordinary flood level, 350m. above zero; highest flood 
level, 4°77 m. above level. 

The total quantity of water discharged from the Lake Maggiore 
in the course of a year is estimated at 10,000,000,000 cubic metres, 
which gives a mean discharge of 322 cubic metres per second. This 
discharge corresponds to a height of water of 1°03 metres above zero 
on the scale at Sesto Calende, and for forty-three days in the year, 
during the months of March, June, December, and part of April 
and July, the level of the lake is at this hajght. 

The maximum flood discharge is 2200 cubic metres per second. 
The floods usually take place towards the end of May to end of 
June in the spring, and the autumn floods about the end of 
September to the end of November, and last about six days, with 
a height of water at 3°50 metres above zero, and from eight to nine 
days with a height of 3 00 above zero. 

The mean discharge at the ordinary level of the lake of 
1°60 metres above zero is 480°30 cubic metres per second. The 
minimum discharge at the lowest level (zero) is seventy-two cubic 
metrcs per second. 

The length of time that the level of the lake remained between 
zero and 0°10 metres above zero was only three days in 1850, seven 
days in 1857, thirty-seven days in 1854, and forty daysin 1858, and 
took place in the months of February, March, and April. The 
ordinary low water of the lake varies from 0'10 to 060 metres 
above zero with a discharge of from 90 to 202 cubic metres per 
second, and during ten years’ observation the lake is in this state, 
on the average, for 123 days in the year, with a maximum of 154 
days and a minimum of 86 days, during the months of January, 
February, March, balf April, half December, and for a few days in 
the months of May, August, September, and November. The out- 
let of the Lago Maggiore is the river Ticino, which falls into the 
Po at Pavia. 

In order to supply the new canals with a quantity of water equal 
to from 44 to 60 cubic metres of water in the summer, and in the 
winter of 20 to 30 cubic metres per second, without interfering 
with the supply of water to the existing canals derived from the 
Ticino, and whose rights amount to upwards of 81 cubic metres 
per second, and without damaging the navigation, the originators 
of the new scheme, Signori Villoresi and Meraviglia, propose, by 
storing up the flood waters, to raise the level of the lake, and to 
regulate the flow in such a manner as to supply the new canal with 
the requisite quantity of water, and to allow a discharge of not 
less than 120 cubic metres per second down the Ticino to supply 
the existing canals and to maintain a sufficient depth of water in 
the lower part of the river for navigation. To fulfil these condi- 
tions the level of the water in the lake should never be allowed to 
be lower than 0°30 above zero, and the ordinary level to be main- 
tained at 0 60 above zero. 

The storing up of the flood waters in both lakes will be 
obtained by throwing across the rivers a massive masonry 
dam provided with sluices and other appliances for regulating the 
discharge. 

At the Lake of Lugano the existing bridge over the river Tresa 
will be converted into a dam. Four of the five arches will be pro- 
vided with six sluices each, 1°60 metres in,width, whilst the other 
arch will communicate with a lock for the passage of boats from 
the lake into the river. The sills of the sluices are to be placed at 
0°45 metres below zero on the scale. These sluices will regulate 
the height of water in the lake and retain the flood waters. From 
these outlets the water will flow into the river over atumbling bay 
consisting of five steps, each 0°50 metres in height, so as to prevent 
damage to the river bed by breaking up the great fall into a series 
of smaller ones, each incapable of damaging the apron which 
receives it. The channel below the dam will be regulated toa uni- 
form section for a distance of about 2780 metres ; 30 metres in 
width at the bottom, and with a fall of 2:00 metres in their length. 
At this place a second masonry dam will be thrown across the 
river with a similar number of sluices to the first. The sills of 
these sluices are to be 5°45 metres below zero, and the bed of the 
river below the sluices is to be 7°50 metres below zero. This fall 
will be broken up by a tumbling bay. 

The canal will begin on the right hand side of the dam. The 
level of the bottom of the canal to be 4°45 metres below zero, 
or one metre higher than the sills of the sluices in the dam. The 
canal on the left hand, or river side, will be proviled with six out- 
lets or waste sluices, one metre in width each, their sills being at 
the same level as the bottom of the canal. 

The works for retaining the flood waters in the Lago Maggiore, 
and for regulating their flow, will consist in the rectification of the 
bed of the Ticino, and in the construction of a massive masonry dam 
or weir across the river at a point 7000 metres below Sesto Calende. 
The river channel will be straightened and reduced to a uniform 
section, with a regular fall of 0°50 in 1000 from Sesto Calende to 
the weir. At Sesto Calende, the width of the bottom of 
the channel is to 180 metres, which will be reduced to 
120 metres at three kilometres below Sesto Calende; this section 
will be retained till within 500 metres above the weir, when the 
channel will be suddenly enlarged to 220 metres at the weir, so as 
to form a reach or mae: of comparatively still water in a place 
where the river would otherwise be shallow and rapid. The weir 
will be 220 metres in length, and be provided with 73 sluices, 





1°60 metres in width each, and will also be provided with locks for 
the passage of boats from the canal to the Ticino, 

This dam will be capable of retaining all the waters in the lake 
in the time of the highest floods, or, if required, of discharging g 
volume of water equal to 2500 cubic metres per second, a quantit 
greater than during the highest flood ever known to be discharg, 

The level of the sill of the sluices will be 7°03 metres below the 
zero on the scale at Sesto Calende. The upper part of the dam wil] 
be used as a bridge, and will be 10 50 metresin height above the sills, 
Besides ensuring a constant and sufficient supply of water to the 
new canals, the conversion of the lakes of Lugano and Maggiore 
into store water reservoirs will be attended with beneficial resultg 
to the actual condition of the rivers by increasing their ordinary or 
available flow, and the evil consequences of droughts will be pre. 
vented, as there will at all times be a sufficient quantity of water 
for the existing canals and navigation. The damage to the 
country below the dams by floods will also be prevented. The 
water will be distributed by means of principal canals, secondary 
canals, commercial canals, and private canals. 

The principal canals will be five in number: 1st, from Ticino to 
Parabiago, and thence to Milan; 2nd, from Parabiago to Monza; 
3rd, from Monza to Adda; 4th, from Ponte Tresa to Gallerate and 
Parabiago; 5th, from Gallerate to river Lambro, near the village 
of Albiate. 

The first four of these canals will be navigable. The secondary 
cavals will be those which supply water for irrigation and motive 
power to several communes. 

The communal canals will be those which supply water to a 
commune, and may be drawn either from a principal or from a 
secondary canal, The private canals are those which may be 
divided from any of the above for supplying the lands or mill of 
any single ptoprietor. 

The upper trunk of the first canal, from the Ticino to Para. 
biago, will be 35 900 metres in length, with a width of twenty-one 
metres at the bottom, the side slopes of 1 to 1, with a depth of 
water of four metres; it will be constructed for a maximum dis. 
charge of 126 cubic metres per second. 

The difference of level between Sesto Calende and Parabiago 
will be 14°50 metres. There will be no locks on this trunk, 
The line of canal will follow the course of the Ticino to nea 
Tornavento, where it will take an easterly direction to Parabiago, 
where a large basin or dock will be constructed which will also 
receive the canal from the Lake of Lugano. 

The lower trunk of this canal from Parabiago to Milan will 
follow the Milan and Gallerate Railway, and join the Naviglic 
Grande at the basin at Porta Ticinese at Milan. This canal will 
be 24,000 metres in length, with a uniform breadth of 10 metres at 
bottom, and a depth of 2°50 metres. The difference of level 
between Parabiago and Milan is 63 metres, and this fall 
will be distributed amongst twenty-three locks. The area to be 
irrigated by this canal is 52,222 hectares (129,000 acres), witha 
population of 344,000. 

The second canal will be from Parabiago to Monza, a distance of 
27,000 metres, with a uniform breadth of 14 metres at bottom, and 
a depth of 3:50 metres and a fall of 15 per 100 metres, * The area 
to be irrigated by this canal is 16,970 hectares (41,916 acres), with 
a population of 79,854. 

The third canal, from Monza to the Adda, will have the same 
dimensions as the previous one. The total length will be 22,200 
metres, with a fall of 15 per 1000 metres. The area to be irrigated 
will be 18,000 hectares (62,460 acres), with a gto of 55,000, 

The principal works to be executed between Parabiago and the 
Adda will be an aqueduct to carry the canal over the river Olona, 
with waste sluices to discharge the surplus water from the canal 
into the river. An aqueduct for crossing the Monza and Camerlata 
Railway, with head works of a secondary canal. Various other 
aqueducts for crossing the Lambro and other smaller streams. 

The fourth canal will commence at the second dam across the 
river Tresa, and will have a uniform breadth of 14 metres from 
Ponte Tresa to Gallerate, and 12 metres in breadth from Gallerate 
to Parabiago. The length of this canal will be 79,137 metres, with 
a fall of 75°23 metres in this distance. The canal will follow the 
right bauk of the Tresa for a distance of about six kilometres, where 
it will cross the river on an aqueduct, and will then enter the valley 
of Margorabbia, and follow this valley to cross the high ridge 
which separates it from that of Cuvio in a deep cutting, and reach 
the postal road frou Gavirate to Laveno a little below the village 
of Gemonia. The line of canal will next take a southerly direction 
through the valley of Bardello and along the banks of the Lake of 
Varese to Vergiate, and then to Gallerate, where the fifth canal 
branches off, and, passing Busto Arsizio, reaches Parabiago. The 
area to be irrigated by this canal will be 42,000 hectares (103,740 
acres), with a population of 130,000. 

The fifth canal, from Gallerate to the Lambro, will follow the 
high ground at the foot of the hills for upwards of forty kilometres, 
No data as regards this canal can yet be given, as the surveys are 
not yet completed. 

The height at which the canals arrive at the Adda will permit of 
their being eventually extended beyond that river into the pro- 
vince of Bergamo as far as the river Oglio, near Palazzolo. 

The total number of works to be constructed on these canals, 
such as locks, bridges, aqueducts, syphons, &c., will be about 260, 
of which forty-seven will be locks. The canals are estimated to 
supply upwards of 8000-horse power for mills, &c., and to irrigate 
400 communes. The total cost of construction will not exceed 
fifty-six millions of francs (£2,240,000). 

One of the most remarkable features in this scheme is the mode 
in which the cuncessionaires, Signori Villoresi aud Meraviglia, are 
authorised to raise the necessary capital. 

Conzorzii, or societies of consumers of water, are to be formed. 
These are to be promoted by the local authorities, and will bind 
themselves to take a certain quantity of water at the prices esta- 
blished by the concession. 

These conzorzii will consist of private conzorzii, when two or more 
landowners agree to take a certain volume of water for their own 
exclusive use either from the principal or from a secondary canal. 

The communal conzorzii are formed when all the consumers of 
water in a commune unite aud agree to take a certain quantity of 
water, the concessionaires bringing the required body of water to 
the highest part of the commune, and this is afterwards dis- 
tributed amongst the consumers in any way they may think fit. 
The district conzorzii are to be formed of the representatives of all 
the communes who take water from any secondary canal. The 
regional conzorzii will be formed of the representatives from the 
district conzorzii who have a united interest in one of the principal 
canals. The provincial conzorzii will be composed of representa- 
tives from all the regional conzorzic in the province. Finally, the 
general conzorzio, to be composed Of representatives of all the pro- 
vincial conzorzii. In this manner the provinces, communes, and 
other corporations will become purchasers of water by the pay- 
ment of an annual or fixed sum, and will be able to guarantee 
this payment from the revenue to be derived from the sale of 
water to the various consumers, or, if necessary, from their other 
sources of revenue. 

The concession for the construction and working of these canals 
has been obtained from Government by Signori Villoresi and 
Meraviglia for ninety years, The revenue of the first forty years 
will be the property of the concessionaires, for the purpose 0 
paying off the capital required for its construction and for their 
own benefit, During the remaining fifty years the canals will 
become the property of the consorzii, who may dispose of the 
revenue in any manner that they may think fit, and at the end of 
ninety years the canals will become the property of the State. 
The province of Milan will contribute a sum of five millions of 
francs towards this undertaking, and the remaining capi 
required for the construction of these works will be raised upon 
the bonds of the various consorzii, who undertake to purchase 
certain quantities of water either by payment of a fixed sum or 
by an annual subscription during the forty years, as soon as the 
works are completed, 
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The amount that has been fixed for the purchase of water during 
the whole te:m of the concession is 50,000f. per hectolitre per 
season for summer irrigation; 2000f. per hectolitre per season for 
winter irrigation; 1000f. for every dynamic horse-power.* The 
price for water paid by yearly subscription during forty years is 
3500f. per hectolitre = season for summer irrigation; 150f. per 
hectolitre per season for winter irrigation; 758. for every dynamic 
horse-power. These sums may be paid — in money or part in 
lands required for the principal or secondary canals, or in labour. 
‘As soon as all the consorzii are formed and the bonds signed the 
works will be commenced. It is probable that the works on the 
Ticino Canal to Parabiago wil! he commenced in the autumn. 








KRUPP’S versus THE WOOLWICH GUNS. 

Tue following extract from a military weekly journal, published 
in Berlin, must be taken for what it is worth by our readers, 
It is odd that more minute details are not supplied, so that we 
might be enabled to determine whether the English gun was or 
was not used to the best advantage. The statements regarding it 
have been contradicted :— 

In continuation of our remarks in No. 51, of the 24th June last, 
respecting the arming of ships of war and coast fortifications with 
heavy rifled guns, a further communication will be of interest to 
our readers, as to how far the expectations expressed in that 
article have been confirmed by the experiments carried out in the 
interval. 
yo June several gunnery trials have taken place for the pur- 
pose of testing the means existing and offe’ for the better 
development of the capabilities of the guns and projectiles of the 
Prussian marine and coast artillery. The first point was to 
ascertain whether the measures proposed, on the one side for the 
gun and the other for the projectile, taken independently of each 
other, yield any imperceptible increase of effect. The first trial 
bad reference to the gun—the 96-pounder Qin. bore supplied by 


Crupp. 

ay employment of a powder acting with less shock to the gun 
(prismatic), and an increased charge thus rendered possible with- 
out danger to the piece, which was ignited by the wedge in the 
direction of the axis of the bore, augmented the initial velocity, 
according to the weight of the projectile tofrom 1260ft. to nearly 
1400ft., and decreased the pressure of the gas by almost 1000 
atmospheres. The accuracy of the shooting was withal altogether 
satisfactory. 

A further trial was arranged to test the influence of an altera- 
tion of the construction of the projectile on the powers of a gun 
fired under the sawe circumstances as before, consequently with 
the ordinary powder; and to ascertain at the same time whether 
the construction of the projectile exercises essential influence on 
its power to resist fracture and penetration. For this trial a 
72-pounder or 8in. Krupp’s breech-loading gun was selected. Here, 
too, the superiority of the construction of the projectile under 
consideration, as compared to that hitherto used, was shown in 
striking manner. The 8in. breech-loader, with the aid of an im- 
proved projectile, effected as much as had been hitherto done by 
the 9in. breech-loader. 

These two trials, initiated and carried out in so rational a 
manner, were of great importance. They restored full confidence 
in the means and resources at command, and justified an assured 
hope of the attainment of the object aimed at, if the 96-pounder 
with its improvements were brought into combination with the 
improved projectiles. The first trial with uncharged shells showed 
already the superiority of the 96-pounder, Both Krupp’s steel 
and Gruson’s hardcast chilled shell went clean through the 8in. 
plated target. : 

The shells were projected 300 paces behind the target. The 
Woolwich gun with the Palliser shell wil] certainly penetrate con- 
ditionally the 8in. plated target, but the fragments of the broken 
up shell fall pretty powerless inside the armoured space. 

The further trial of decisive importance with loaded shell was 
destined to show the correctness of the principle set up with us, 
‘that we must have shells which penetrate the armour, and carry 
their bursting power into the interior of the space pro ;” ip 
exact contradiction to the principle set up oy the other side, ** by 
the breaking up of the shell to carry the effect of inte 
the interior.” 

Krupp’s steel shell and Gruson’s shell passed clean through the 
Tin. plated target, and showed what a devastating effeet is pro- 
duced by the explosion of the projectile in the wood serving as 
backing, or what would be the inside of an iron-plated ship. In 
the case of the Gruson shell this was demonstrated by the frag- 
ments hurled with great force forwards and laterally; in the case of 
Krupp’s shell the larger bursting charge came into play, which 
terribly shattered the wood backing behind the plate. The 
Woolwich gun, with the Palliser shell, against the same target pro- 
duced an effect only on the plate, which was penetrated as far as 
the backing. There was no effect made on the backing itself, and 
therefore none in the interior of the armour protected space. 

The explosion of the shell, which took place too soon in conse- 
quence of its breaking up, sent the fragments sideways and back- 
wards, The question of any effect, as of shrapnel, in the interior 
could not be considered as existing here, but rather of such an 
pr produced in a backward direction as in breaching heavy 
walls, 

In this direction also the superiority of the 96-pounder over the 
Yin. Woolwich gun is therefore established beyond a doubt, and 
the only question now remaining is to demonstrate, by extensive 
comparative trials, that the durability also of the breech-loading 
cannon fully satisfies the demands to be made on it. 

We purpose in due course to have an article on this portion of 
the trial as well, 


ON A PROBABLE CONNECTION BETWEEN THE 
RESISTANCE OF SHIPS AND THEIR MEAN 
DEPTH OF IMMERSION.t 

By W. J. Macquory Banyxiyg, C.B., LL.D., F.B.8. 

_ 1. IT was pointed out some time ago that when a wave in water 
is raised by a floating solid body, which is propelled at a speed 
greater than the natural speed of the wave, the ridge of the wave 
assumes an oblique position, and the wave advances obliquely; so 
that while it travels at its own natural speed in a direction 
perpendicular to its ridge line, it at the same time accompanies the 
motion of the solid body at a greater speed. The angle of obliquity 
of the advance of the wave is such that its cosine is the ratio of the 
natural speed of the wave to the speed of the solid body. 
It was at the same time pointed out that under these cir- 
cumstances there is an additional breadth of wave raised in 
each second, expressed by the product of the speed of the 
solid body into the sine of the obliquity, or in other words, by 
the third side of a right-angled triangle, of which the speed of the 
solid body is the hypothenuse, and the natural speed of the wave 
the base; that in raising that additional breadth of wave per 
second energy is expended, and thus that a rapidly increasin 

additional term is introduced into the resistance to the motion o' 

the solid body, so soon as its speed exceeds the natural speed of 

the waves which it raises. 

2. The waves taken into account in Mr. Scott Russell’s theory of 
the resistance of ships are waves whose speed depends on their 
length alone; and that theory accounts for a rapid increase in the 
Tesistance of a | when her speed exceeds the natural speed 
of certain waves of lengths depending on her length. 

3. In a paper read to the Royal Society in May, 1868, it was 
shown that for all waves whatsoever there is a relation between 
the natural speed and the virtual depth of uniform disturbance, 


* Dynamic horse-power equals 100 kilos. raised one metre in height per 
*econd, whilst ordinary horse- Kilos, raised metre second. 
t British Association, Sectiaa Go ~ - 

















that is to say, the depth to which an uniform disturbance equal to 
the disturbance of the surface ne would have to extend, in 
order to make a total volume of disturbance of the water equal to 
the actual volume of disturbance. That relation is, that the speed 
of advance of the wave is that due to a fall of half the virtual 
depth. In a paper read to the Institution of Naval Architects in 
1868 - it was pointed out that every ship is probably accompanied 
by waves whose natural speed depends on the virtual depth to 
which she disturbs the water; and that, consequently, when the 
speed of the ship exceeds that natural speed, there is probably an 
additional term in the resistance depending on such excess, 

4. The object of the —— paper is to call the attention of the 
British Association, and especially of the Committee on Steamship 
Performance, to the probable existence of this hitherto neglected 
element in the resistance of ships, and to suggest that suitable 
observations and calculations should be made in order to discover 
its amount and its laws. Amongst observations which would be 
serviceable for that purpose may be mentioned the measurement 
of the angles of divergence of the wave, ridges raised by various 
vessels at given speeds, and the determination of the figures of 
those ridges, which are well known to be curved ; and amongst 
results of calculation the mean depth of immersion, as found by 
dividing the volume of displacement by the area of the plane of 
flotation, and that not only for the whole ship, but for her fore 
and after bodies separately, for it is probable that the virtual 
depth of uniform disturbance, if not equal to the mean depth of 
immersion, is connected with it by some definite relation, 

5. Results af Observations.—-In an dix are given the results 
of the only three observations which I have hitherto found it prac- 
ticable to make of the speed of advance of the obliquel; everens 
waves raised by ships. The waves in each case were 

the stern of the vessel. vessels were all paddle 
steamers, but care was taken to observe the positions of the wave- 
ridges where they were beyond the influence of the le race. 
The virtual depth corresponding to the speed of advance of those 
waves is calculated in each case, and it is found to agree very nearly 
with the mean depth of immersion. It is to be observed, how- 
ever, that the mean depth of immersion of one vessel only, viz., 
the Iona, has been measured from her plans; for each of the other 
vessels a probable value of the mean Jepth of immersion has been 
obtained by assuming that it bears the same proportion nearly to the 
total draught of water in them asin the Iona. That assumption 
cannot be very far from the truth, for the three vessels belong to 
the same class of forms, being of shallow draught, and very flat- 
bottomed amidships, but having fine sharp ends. Few as those 
observations are they seem sufficient to prove the existence of 
waves whose speed of advance depends on the depth to which the 
vessel disturbs the water. The connection between those waves 
and the resistance remains as a subject for future investigation. 

W. J. M. RB. 
APPENDIX. 


1. Steam Vessel Iona.—Speed of vessel at time of observa- 
tion fifteen knots = 25°35ft. per second. Angle snade by ridges 
of stern waves with course of vessel 22} deg.; sine of that angle 
0°383; product, being velocity of advance of stern waves, 9°71ft. 

r second. Virtual depth corresponding to that velocity, 

71? + 322 = 293ft. Mean depth of immersion of vessel as 
measured on her plans, 3°18ft. 

N.B. The draught of water was 5ft., so that the mean depth of 
immersion was ()*64 of the draught nearly. 

2. Graaton and Burntisland Ferry Steamer.—Speed of vessel at 
time of observation. ten knots = 16°9ft. per second, Angle made 
by ridges of stern waves, with course of vessel 45 deg.; sine of that 
angle, 0°7071; product being velocity of advance of the stern 
waves, 11°95ft. per second. Virtual depth corresponding to that 
velocity, 11°95? + 322 = 4°44ft. Draught of water of the vessel 
6°67ft.; probable mean depth of immersion on the supposition 
that it is 064, draught 43ft. 

3. Steam Ship Chancellor.—Speed of vessel at time of observa- 
tion, 12°64 knots = 21 36ft. per second. Angle made by ridges of 
stern waves with course of vessel 22 deg.; sine of that angle 0°375; 
product, being velocity of advance of the stern waves, 8°Olft. per 

. Virtual depth corresponding to that velocity (801)? + 32°2 
= 2/ft, Draught of water of the vessel. 3’dft.; probable mean 
depth of immersion, on the supposition that it is O64 of the 
draught, 2°24ft, 


Tables of Virtual Depths corresponding to Different Velocities of 





























Advance. 
Velocity of advance. Virtual depth. 
» Feet per | Metres 
Knots pono | pos! pa | Feet. Metres. 
1 169 O-515 | 0°09 0°027 
2 3°38 1°03 0°35 0-108 
3 5-06 | 154 0°80 0-243 
4 6°75 | 2:06 ral 0.433 
5 8-44 | 2°57 221 6-676 
© 10°13 309 3-18 0973 
7 118 300 4-33 1'325 
8 135 | 4 5 66 1°73 
9 152 4°63 716 219 
10 169 515 Ss4 270 
1 18°6 | 5°66 10°7 3°27 
12 20°3 618 127 3°89 
13 219 6"9 14-9 457 
14 23°6 | 7°20 17-3 5°30 
15 25°3 712 19°9 6-08 
16 27-0 | 8°24 22°6 6°92 
17 28°7 | 8°75 | 256 T31 











ON A FURTHER DEVELOPMENT OF THE 
DYNAMO-MAGNETIC MACHINE.* 
By W. Lapp, F.R.A.S., F.R.MLS. 


Ar the meeting of the British Association, last year, I brought 
before the section one of my small dynamo-magnetic machines, the 
first that had been made upon that principle. I have since com- 
structed a much larger machine, and it may be interesting 
now to give some particulars respecting it. My object in 
construeting it was to supply a good electric light for the pur- 
pose of lecture demonstrations. It is constructed on the double 
armeture principle, both armatures being placed end to end, so 
that their ic axes cross each other at right angles; the 
short armature contains 108ft. of very stout copper wire, and sends 
its currents into 240 lb. of copper wire surrounding the electro- 
magnet, exciting a large t of magnetism in the body of the 
machine; and as the second armature is also made to revolve 
between the poles of this electric-magnet, a sufficient effect is 
produced at the two ends of the 312ft. of wire wound upon it to 

roduce a good electric light from the carbon poles of the regulator. 
But in order to make that light sufficiently continuous it is neces- 
sary that the armatures should revolve from 1800 to 2000 times a 
minute, so that by magnetising and demagnetising twice in each 
revolution there would be 4000 flashes of light per minute. Now 
it has been shown that every time iron becomes magnetised it is 
elongated, and again shortened when demagnetised; at evi 
alteration, therefore, some small amount of heat must be hem 
which would increase to such an extent that if unchecked it would 
in course of time destroy the insulation of the wire. To obviate 
this I have perforated the poles of the electro-magnets as close as 
possible to the armature, and made a stream of water to circulate 
twice round the machine. This carries off the heat in an effective 
manner, and no detriment to the electrical results occurs, I have 





not yet ascertained the quantity of the mixed gases given off per ; 


minute, but it is most interesting to notice the continuance of the 
decomposition of water which takes place for some seconds after 
the motion of the machine has ceased. 

In the discussion which followed Mr. Ladd, in reference to some 


* British Association, Section A. 








points stated in his paper, said he wished to make a remark or two 
about the heating of the armature. He did not wish it to be in- 
ferred that the sole cause of heat was the elongation of the iron. 
Doubtless the electric currents passing through the wire would 

roduce heat, but he believed that the quantity of heat produced 
E that means was small as compared with that produced by the 
elongation of the iron itself. He entertained this opinion for the 
following reason:—They had lately applied one of these magneto 
machines, driven by steam power, in connection with a large 
inductorium, giving about 18-in. sparks, and after a few hours’ 
work it had been found that the copper or primary wire surround- 
ing the core of the coil appeared to be quite cool, while the iron 
core itself was considerably heated. He therefore mainly assigned 
the production of the heat to the cause he had specified. 

The President remarked that the machine spoken of by Mr. Ladd 
formed a very important addition to our instrumental means, and 
he had no doubt himself that the cause of the heating of the 
armature was mainly that which he had described. This was an 
exceedingly serious matter, for if the development of this heat 
were not in some way obviated it would undoubtedly interfere 
with the practical application of Mr. Ladd’s machine to the light- 
ing of houses and other purposes of that kind. It would be very 
desirable if Mr. Ladd could make arrangements for exhibiting his 
machine at some of the evening meetings. 

Mr. Ladd said the machine he had described to the section had 
been brought to Norwich; but finding that the practical difficulties 
in the way of exhibiting it were very great, it had been sent back 
to London. It would be quite impossible to exhibit it in motion 
at the soirées. He hada small one at the soirée held the night 
before, and it would also be exhibited at the goirde to be held on 


bog | nest, 

The President ; I wish to ask Mr. La4d one question of prac- 
tical moment, and it is this—Whether he has worked his machine 
for a definite length of time, so as to determine accurately the rise 
of temperature in the armature? 

Mr. Ladd replied in the negative. Having no steam power con- 
nected with his establishment he had no opportunity of trying 
experiments with it. He might mention, however, that the 
machine was being applied to very important purposes—to the 
purpose of bleaching, among others— and that, probably, would be 
the main pages to which this particular kind of machine would 
be applied. 

Mr. Siemens remarked that he had experimented with the 
machine with good results, The great difficulty was the heating 
of the armature, which Mr. Ladd had with perseverance overcome, 
He thought the source of this heat must be the currents, because 
the same cause which produced the current in the coil surrounding 
the electro-magnets will naturally set up a current in the copper 
itself, large in proportion to the greater area open for the passage 
of the current ; and the heat developed will also be large in pro- 
portion to the less conducting power of the iron as compared with 
the copper. In order to test this he had one of the long keepers 
notched in the edges, and by that means he obtained a greatl 
reduced heating action, though he could not entirely obviate it. If 
his view were correct—that the heat was due to currents in the 
armature-- then it could not be entirely obviated, because they 
must not separate the armature, as that would destroy the con- 
tinuity; they could only notch it. To bis own mind, the theory 
that the heat was produced by elongation of the metal was not at 
all satisfactory. If, however, currents would not explain the phe- 
nomenon, they must look rather to some other action in me 
produced by magnetism, than seek to explain it by the mechanical 
elongation and compression of the meek 

Mr. Oliver Byrne said there was no settled formula at present 
to connect work and heat. They were not convertible terms, 
although Professor Tyndall and others had proclaimed that they 
were. And as to the heat, it should have been specified what 
sort of heat it was—whether it was an absolute heat or the 
sensible heat of the body, because the heat may not be increased. 
But if they were to measure the amount of heat by the elongation 
of the body within the limit of elasticity of that body, the space 
was so small and the vibration so constant that any attempt which 
might be made to measure it would be as uncertain as the former, 
and without some instrument to compare the two things—heat 
and work—and some proper standard of unit to measure them by, 
all discussions upon the point would be so much loss of time. 
When they spoke of heat thoy might only induce and not increase 
heat. But the measure of heat b 
the body was not to be m a unit of work. 

The President agreed with Mr. Siemens in his manner of view- 
ing Mr. Ladd’s mode of representing the origin of this heat. He 
did not think it was even fully established that magnetisation 
always lengthened, and in the remarks he made he laid stress upon 
the influence of elongation. He believed it was an established 
fact that elongation did not always occur when a steel or iron bar 
was magnetised. 


the extension and expansion of 





STATE AID FOR SCIENTIFIC INVESTIGATIONS 

AwmonestT the papers read at the first meeting of the Mathe- 
matical and Physical Science Section of the British Association, 
during the late session, was one of much interest by Colonel 
Strange, F.R.S., expressing the author's views of the extension to 
this country of some of the facilities for experimental investigation 
of physical science that are given on the Continent and not given here, 
with very marked advantage to the countries in which they exist. 
In theanimated discussion which followed, and which sufficiently in- 
dicated theinterest that is already takenin thesubject, a very curious 
confusion was manifested between scientific education properly so- 
called and experimental research. One most eloquent and most 
intelligent and accomplished speaker, for instance, argued that 
State help is very properly and advantageously given to education 
in which science must take a large part, but that in his mind it is 
doubtful whether the same form of help shouid be given to in- 
crease facilities for scientific research, although at the same instant 
he contended most str ly for the position that experimental 
investigation is scientific education, and cannot be severed from it. 
Colonel Strange and his adherents very fairly replied, ‘If State 
aid is advantageously given to scientific education, but is not, and 
should not, be given to experimental research, this at once con- 
stitutes a practical and important distinction. But at any rate if, 
as these advocates urgs, State aid is advantageously given to 
scientific education, it certainly can advantageously be, and should 
be, extended to this higher and most important branch of the same 
sphere of intellectual influence.” 

The practical result, however, of the movement was that in a 
very full meeting of the comsnittee of the section the following 
most important resolution, proposed by Lieut.-Col. Strange, 
F.R.8., and seconded by Dr. Mann, F.R.A.S., F.R.G.8., &., was 
carried unanimously, and cordially resolved: ‘‘ That a committee be 
formed for the purpose of inquiring into the following subjects, and 
of reporting to the British Association the opinions at which they 
may arrive concerning them :—1. Does there exist in Great 
Britain sufficient provision for the vigorous prosecution of 
physical research? 2. If not, what further provision is needed, 
om what measures should be taken to secure it. The com- 
mittee consists of Col. Strange, F.R.S., chairman; Professors 
Tyndall, F.R.S., Sir W. Thornton, F.R.S8., Frankland, F.R.S., 
Stokes, F.R.S. (president elect of the British Association), 
Williamson, F.R.S., Bulfour Stewart, F.R.8., Fleming Jenkin, 
C.E., F.R.S8., Hirst, F.R.S., Huxley, F.R.S., J. Glaisher, Esq., 
F.R.8., Dr. Mann, F,R.A.S., Dr. Stenhouse, F.R.8., W. Huggins, 
Esq., F.R.S., with power to add to their number.” 

It will be sufficient in making this announcement to observe that 
in the resolutions there is nothing assumed; the inquiry is a full 
and an entirely open one, and the names of the gentlemen who are 
selected for committee are a guarantee that the inquiry will 
be energetically carried out, 
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PLEASURE STEAM LAUNCH. 








ABOVE we give a side elevation and midship section of one of 
Messrs. Yarrow and Hedley’s steam launches, in which we a few 
days since took a trial trip. The boat is 30ft. long by 5ft. Sin. 
beam, and with ten passengers draws about 18in. forward and 2ft. 
aft. She is built of pine and American elm, but boats to go 
abroad are of teak. Her midship section under the boiler is very 
flat, so as to obtain as much buoyancy there as possible, The 
awning, which is carried by galvanised iron stanchions, can be 
readily shipped and unshipped at pleasure. The seats run all 
round the boat on one level, which is very desirable to allow a 
ready passage from end to end. 

The boiler adopted by Messrs. Yarrow and Hedley in this 
instance is vertical on Field’s plan, i.e., having one tube within 
another to promote circulation. It is 2ft. 6in. diameter, 3ft. high, 
having twenty 2in. tubes llin. long; it is provided with four 
wrought iron feet, which stand upon two side keelsons. The 
funnel has a hinge to bend down, which is very n in navi- 
gating the upper parts of the Thames. It is lagged with felt and 
wood, secured with brass bands. The boiler fittings are as usual; 
the fire-door faces}]the stern, and the coal bunkers are on each 
wana and are calculated to carry sufficient fuel for eight or ten 

ours’ run. 
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The engine, it will be seen, consists of a single inverted cylinder 
placed wellaft, soasto be entirely under the controlof the steersman. 
It is 4}in. diameter, 4}in. stroke, and is remarkably simple in 
design; indeed, we do not believe it possible to construct an engine 
with fewer parts. The piston rod guides are forged solid with the 
rod itself, and the engine frames are cast in one with the cylinder. 
All the exposed parts are made of gun-metal, so as to stand the 
weather and neglect as well as possible. There is a fly-wheel fixed 
on the screw shaft, which gives steadiness of motion, but with a 
-~ of cylinders this is not required. The propeller has three 

lades, and is of gun-metal, 22in. diameter, 3ft. 6in. pitch. The 
steam, exhaust, and other pipes are all of copper, and provided at 
each end with unions. 

On the day referred to we started from Messrs. Yarrow and 
Hedley’s works at Poplar, and steamed up the river, work- 
ing at about 701b. pressure per square inch, and travelling eight 
miles an hour. 

A boat of this size can be shipped to foreign parts on deck of a 
vessel entire, thereby avoiding any erection abroad, which is a very 
important point. 

It will be seen by this arrangement of parts the passengers are 
kept quite away from the dirt arising from the machinery. The 
steersman sits aft, and has full control of the engine, having the 
reversing lever on one side and the tiller on the other. 





THE STORAGE OF INFLAMMABLE SUBSTANCES. 


Mone or less, bad management certainly led to the collision at 
Abergele. But this collision was slight, and in all probability no 
lives would have been lost if there had been no petroleum in the 
opposing trucks, As one of ‘‘the only two survivors of all who 
entered the train at Chester” observed in a letter to the Z'imes of 
yesterday, ‘‘at the moment of the collision the six or eight car- 
riages forming the front portion of the train were enveloped in thick 
clouds of the densest smoke.” In short, we may safely conclude 
that if the escape of the petroleum could have been prevented we 
should have heard little about the accident. About twenty-six 
years ago, on the Paris and Versailles Railway, a locomotive 
happened to break. down from its cranked ,axle giving way, 
and a large quantity of turpentine escaping and getting on fire by 
sparks from its fire-box, more than fifty people were burnt to 
death. This accident—the most disastrous that ever hap- 
pened on a European railway—closely resembles, in the fact of its 
causing the dispersion of an inflammable liquid, that at Abergele. 
Now could not the sudden scattering of such dangerous liquids be 
prevented by some safer mode of storing than in wooden barrels ? 
It seems very clear to us that if the petroleum that filled the 
barrels—no doubt of a rather large size—cn the trucks at Abergele 
had been contained in a number of small tin canisters or barrels, 
or even in a great number of smaller wooden barrels, the compara- 
tively moderate collision at Abergele would not have had such 
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disastrous consequences. A few of the smaller ones might have 
been broken—their contents might even have been scattered and 
taken fire; but the greater bulk of the petroleum would have safely 

ined in its receptacles, or, at the worst, would have only been 
exploded at intervals. A rifle shot can be fired through a heap of 
the copper—or even of the Boxer breech-loading cartridges, con- 
taining gunpowder and the material for self-ignition—without 
injury to more than a very few, and without explosion. A case of 
the old-fashioned percussion caps, which are partly filled with 
fulminating mercury, one of the most explosive materials known, 
cannot be burst by ordinary means. Water heated to a high 
temperature under pressure is an explosive liquid; but a water 
tube boiler, or a steam boiler built up from small tubes con- 
taining the water, has never exploded, though one or two of the 
small tubes may have given way. It is difficult to believe that 
gunpowder, so long employed by man, is not now generally stored 
away in small strong canisters forming small masses independent 











of, and isolated from, each other. The same plan could be 
| adopted with nitro-glycerine. In all these instances there is 
| not merely the safety always obtainable from not os all the 
| eggs into one basket, but the constructive strength of a small 
| vessel, other things being equal, rapidly increases, according to well 
| known laws, with the diminution in size. The questions involved 
in storing petroleum, especially for carriage, are all the more 
pressing as new and increasingly important applications areevery day 
| being found for it,while, as if even nature herself followed the law of 
| supply and demand, it is now being worked, not merely in the 
| United States and Canada, but already pretty extensively in some 
parts of southern Russia, in Galicia, in the south of France, in 
| Italy, in Sweden, in Ireland, and, we doubt not, shortly in England 
| also. There is more than one spot in the western counties where, 
| from certain indications, we feel very confident that the boring 
tool would, at the usual depth from the surface, strike petroleum 
oil, 








ANOTHER CHASSEPOT RIFLE. 


In our number of Decem- 
ber 20th, 1867, we illustrated 
a system of conversion for 
the Chassepot needle gun, by 
which it can be altered to 
take a coiled central-fire cart- 
ridge. This method was 
patented by Mr. Kerr. 

We now illustrate another 
method of performing the 
same change, and in this in- 
stance the credit is due to 
M. Chassepot himself. A 
comparison between our en- 
graving of the former with 
the one we publish this week 
will show a great similarity 
between the two. The chief 
distinction is in the extrac- 
tor, and here we are of 
opinion that M. Chassepot 
has improved upon Mr. 
Kerr’s, which was undoubt- 
edly the weak point of his 
otherwise good arrangement. 

Fig. 1 of our engraving isa 
longitudinal section of a fire- 
arm constructed according to 
the present improvements, 
Fig. 2 is a section showing 
the extractor in the act of 
withdrawing the cartridge 
case. Fig. 3 is a transverse 
section through the line 1, 2, 
of Fig. 2. Figs. 4, 5, and 6, 
are separate views of the ex- 
tractor. The movable head 
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shown in the engravings of 
the first gun is dispensed 
with, and the caoutchouc ob- 
turator is replaced by a me- 
tallic piston a. Through the 
centre of this piston a chan- 
nel of truncated conical form 
is formed for the passage of 
the striker or needle R 
(which is shortened), when 
impelled by the spring T. 
The metallic piston a is 
lodged in a chamber in the 
front end of the breech bolt B, 
and is held by a screw bpass- 
sing through the side of the 
bolt and entering a circular groove ¢ on the outside of the 
piston. A square tooth or projection d is formed on the 
periphery of the piston near its head. This tooth serves 
to operate the extractor. The rear or tail f of the extractor is 
in the forin of a flat ruler terminated at the front by the extractor 
proper 4, which is a curved piece of the form of a portion of the 
inner circumference_of the barrel, and having a recess to receive 
the flange o of the cartridge. The cartridge is shown in two posi- 
tions; in Fig. 1 it is seen in the charge chamber, and in Fig. 2 as 
withdrawn from this chamber. <A longitudinal groove or slot + 
is formed in the rear flat portion of the extractor, in which the 
tooth d of the piston takes. The extractor slides in a recess h 
in the bottom of the breech chamber. 

The employment of flanged cartridge modifies the form of the 
charge chamber, and disp with t busti hamber in 
the old rifle. The rear of the charge chamber, that is, the rear 
end of the barrel, has a circular groove o!! to receive the flange o of 
the cartridge. A cavity h' is formed to receive the extractor proper 
g, which completes the annular portion at the entrance of the 
charge chamber. In withdrawing the breech-bolt, the tooth d of 
the piston @ reaching the end of the groove i of the extractor 
draws back the extractor, and with it the cartridge case, which is 
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then thrown out by inclining the gun. When a fresh cartridge is 
inserted its flange enters the recess o' of the extractor, which 
pushes it into place when the bolt is pushed forward. Thus the 
extractor is operated by the bolt, both to push the cartridge into 
place and to extract the case from the barrel. 

The other improvements in the Chassepot rifle are as follows :— 
The screw formerly passed through the main or top piece to enter 
the slots in the bolt is now replaced by a plate p (Figs. 1 and 2), 
passed through this main piece, and held by a pin r. This piece 
serves as a tenon to slide oe — | t 4 bolt —" ty ae 
on the spring carrying rod f? is dispensed with, as well as the 
medias Soe in the button at the hind part of the bolt. The 
whole is replaced by a button or stopper L, screwed into the rear 
end of the bolt. The sight rises on a hinge towards the front of 
the barrel to facilitate operating it. 





LONDON ASSOCIATION OF FoREMEN ENGINEERS.—On Saturday, 
the 5th proximo, Mr. Joseph Stone will read a paper before the 
members of this institution ‘‘ On the Manufacture of Iron.” We 
may mention that the place of meeting is the George Hotel, 
Abmmaery, City, and the time eight o’clock, Mr, Newton 
fill the chair. 
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iH MAP OF EGYPT SHOWING THE NEW SUEZ RAILWAY. 
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NEW SUEZ RAILWAY. 


Brsipes the Suez Canal, which is in progress, and the | 
Alexandria Docks, which are in project, there is another | 


great work in Egypt which has received little attention, 
and that is the line of railway to supersede the Cairo and 
Suez Railway as the transit route to India. In describing 
the proposed Alexandria Docks we pointed out to some 
extent the danger the Viceroy feels from having partici- 
pated in his predecessor’s leanings towards the blandish- 
ments of M. Lesseps. Having sunk several millions, 
which will bring no return whatever may be the fate of 
the canal, he finds he has set up a rival to destroy his own 
income from the railway system, and is now setting 
earnestly about securing himself. Hence, besides various 
projects we have referred to, the promotion of the Alex- 
andria port improvements and the amelioration of the Suez 
Railway. While the Viceroy’s mind was occupied, and his 
pockets were filled with the proceeds of sugar, rum, and 
cotton speculations, and while = was employed in setting 
up machinery for their furtherance, he rather slumbered, 
but the plan cf the new Suez Railway has never been 
abandoned by the Viceregal Government or the successive 
railway administrators. 

It is supposed as a matter of course that the present 
railway is a direct or sufficient line from Alexandria to 
Suez, but this is far from being the case, for it is a line by 
Alexandria, Cairo, and Suez, forced on Robert Stephenson 
and his colleagues by the prepossessions of the Egyptian 
Government, personal and political. The first want of 
every one in Alexandria at Cairo is to get to the other 
city, so that the line for local wants was necessarily one 
between Alexandria and Cairo, but when the decision had 
to be made as to the communication between Alexandria 
and Suez for the transit, although a direct line was 
naturally pointed to, yet the Egyptian Government wished 
to save as much costly work as possible, and at that time 
uncertain in return, and for political purposes also to briug 
the transit route through Cairo. 

This was not unpleasant in that respect to overland pas- 
sengers, and very profitable to Cairo; but the incon- 
veniences of the Cairo and Suez route are very great. The 
desert that is crossed is on an elevated plateau, and the 
gradient to reach it is very severe; hence a great pressure 
on the locomotive stock, aggravated by the circumstance 
that there is no water on the road, that water must be 
carried throughout, and that, practically speaking, there is 
ho intermediate station in ninety miles. There was, con- 
sequently, a severe battle about the route, and Robert 
Stephenson and the English engineers have been severely 
blamed by the French for making this line since the Suez 
Canal project has been going on. 

The works of the Sweet Water Canal have facilitated 
the project of the diversion, and another circumstance 
been the progress of the branch line from Benha el Assal 
to the now important place of ig, which has become 
& central entrepét, e other main branch is from Tanta 


| to Boolak, and to Ramleb. 


to Samanvod, on the route to Damietta. The distance from 
Alexandria to Cairo, as given by Mr. Sopwith, is 130 miles, 
and from Cairo to Suez ninety miles, making a total of 
220 miles. ‘There are short lines to the Viceroy’s palace, 
The total length of Egyptian 
| railway is about 260 miles, which will not be really in- 

creased by the new line, which will be only a substitution. 
| The administration, having determined on the diversion, 
| has proceeded actively to carry it out, notwithstanding the 
| crippled state of the finances and the inroads made on the 
| revenue of the railway department, which yields great 
| profits, but has been embarrassed by anticipations, like the 
other sources of Viceregal income, public and personal, 
to the extent that necessary repairs and stock have some- 
times been kept back. The length of the line is about 
eighty-five miles, but this is not so formidable an under- 
taking as it would appear in Europe. The ground is easy, 
and to make it better even than the Alexandria and Cairo 
line thereare no bridges. The canals that were to be crossed 
are in the Zagazig division. The distance from Alexandria 
to Zagazig is about 127 miles, and the remaining line 
about eighty-five miles. As the works are so slight fellah 
labour is employed, which costs the Government very 
little. The rails and iron sleepers will, we believe, be 
taken from the Cairo and Suez Railway, as well as the 





working stock, so that it will bea cheap job; at least such 
was the determination of the Minister of Public Works 
lately in London, and there seems no reason against the 
suppression of the Cairo and Suez Railway, as the Govern- 
ment has no political er military object of communication 
with Suez which it cannot effect as well by the new line; 
and as to European travellers who wish to visit Cairo, 
they will have to run the twenty-eight miles from Benha 
to Cairo and back, which will be easy enough, because 
Benha will become a t junction station, communi- 
cating by every train with Cairo. The Oriental Hotels Com- 
pany, or Shepherd’s, may lose a great many luncheons, but 
all those visitors who want their day or more in Cairo will 
have it at the expense of two hours’ more railway travel- 
ling. The advantage of the new line in distance will be very 
little, but in speed it will be considerable; so that, in fact 
for the visitor who has time even the trip to Cairo will be 
economised. But in the through transit to India the 
saving will be appreciable for passengers and mails, and 


| the more when the Alexandria works are brought into 


operation. It will certainly prove a formidable rival to 
the Suez Canal, whenever that gets to work, particularly in 
the return transit, for the poor wretch who has toiled up 
the Red Sea will be glad to get out of the steamer and vary 
his route by setting foot on land. 
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THE BRITISH ASSOCIATION. 
Next year the meeting of the British Association for the 
Advancement of Science will be held at Exeter, in consequence of 











BRIGHT’S TRAMWAY SYSTEM. 


the numerous and repeated applications from that city, although 
it is doubtful whether the district there is such as will enable 
the Association to keep up its numerical strength. At Norwich 
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everything, except a breakdown in the working of the cloak- 
room at one of the soirées, has passed off very well. The presi- 
dent's opening address, in the Drill Hall, last week was received 
quietly and attentively by the audience. When his remarks 
verged towards orthodox theology the applause came principally 
from the centre of the audience; and when they took a Dar- 
winian direction counter applause came from the region on and 
around the platform, showing a difference of opinion among the 
listeners. 

The condition of scientific education in Great Britain, and the 
assistance it ought or ought not to receive from Government, 
were the subjects which, for some time, occupied the attention of 
Section A on Friday, and gave rise to a very animated debate. 
Colonel Strange opened the subject by reading a somewhat too 
wordy, but earnest paper, recommending the establishment of 
advanced schools of scientific research by the Government; he 
also discharged a few shots at Oxford University. Professor 
Huxley said that Oxford is an intellectual polar force—it is 
intensely conservative and radical at the same time. He was 
fully aware of its intense conservatism and orthodoxy, yet he 
knew no place where there is more radicalism and scientific 
intelligence than at Oxford. Her appliances, he said, for teach- 
ing science are good, for she has a good physical and chemical 
laboratory and a magnificent museum. In fact, she has made 
very fine preparations for scientific teaching, but she will not 
let the students eat the provisions set before them. But if the 
Government favours not scientific students at Oxford, it has 
established the London University and subscribed every particle of 
its funds, and this university is the first to give a degree in 
science. Then again, he said, scientific examinations take place 
under the superintendence of the Department of Science and 
Art, and the State also subsidises every schoolmaster who will 
teach physical science. He thought the present State machinery 
for aiding science all that is required if its present limits of 
action were only a little widened. He considered that no 
“levelling up” is required in the scientific world, and that the 
best way to chill and kill its vigour would be to build it into a 
State establishment. He had a horror of an established science, 
and thought the present loose unpractical union of men of 
science a very good one. The Government wants no scientific 
establishment of its own, for if it now requires scientific advice 
what does it do? If it has an unusually intelligent Prime 
Minister that Minister sometimes chances to know of the exis- 
tence of the Royal Society, and sends there to know who are the 
best men to do the work required. He believed that establish- 
ments soon become the theatres of action for cliques, and are 
often instruments of oppression rather than of good. The 
universities might be let alone till they chose to reform them- 
selves, which they would be sure to do in time. 

The remarks which we have summarised above drew forth 
other speakers, including Dr. Balfour Stewart, F.R.S., Dr. Mann 
(of Natal), Mr. Stoddart, Professor Williamson, and Profe-sor 
Price, of Oxford University. The latter gentleman said that 
Oxford was not such a foe to science as commonly believed, for 
it expended no less than £85,000 ont of its own private funds 
upon the museum. It also had good chemical and physical 
laboratories. He said nothing, however, of the much greater 
honour it showers upon theological and classical men than upon 
men of science. 

The room set apart for the statistical section at Norwich was 
much tov small, the inconvenience being most felt during the 
reading of papers relating to agricultural labourers and the 
tenure of land. These semi-political subjects always drew an 
overcrowded house. Canon Girdlestone, with his extensive 
knowledge of the condition of the agricultural labourer of the 
West of England, read a paper which acted like a firebrand, 
Norwich being the centre of an agricultural district which is in 
a very disgraceful state as regards its labourers, and several of 
the employers of those labourers being present at the meeting. 
The questions at issue were whether the condition of the labourer 
should be improved by emigration, by education, or by the 
establishment of free trade in land. 

A report upon meteors, read by Mr. James Glaisher, F.R.S., 
stated that no less than fifty-six radiant points in the heavens, 
whence meteor showers diverge, have been well determined. 
The solitary meteors seen night after night have also their 
ascertained radiant points. The meteors seen almost nightly 
during the last and present months have had the same radiant 
point for the last six weeks, notwithstanding the motion of the 
earth in its orbit. Observations have been made of a few rare 
meteors which have had a “wobbling” mution, or sometimes 
curved round cut of their original track. The cause of this pheno- 
mena is not yet known. 

In the course of a discussion last Monday between Dr. Bal- 
four Stewart, F.R.S., Padre Secchi, Mr. Glaisher, and Mr. John 
Browning, F.R.A S., on the working of the magnetographs which 
are now being established in different observatories, a curious 
fact was elicited. Dr. Stewart says that the magnetic variations 
automatically registered at Kew and at Stonyhurst correspond 
perfectly, all their smaller motions being absolutely identical, 
put the larger motions are more violent at Stonyhurst than at 
Kew. The cause is not yet known. The absolute identity of 
the records proves how well the instruments work. Dr. Stewart 
says that as far as he knows the magnetic disturbances are 
simultaneous all over the globe, and they seem to have no 
connection with meteorological phenomena. Padre Secchi stated 
that he had sometimes seen a connectiun between the magnetic 
and the meteorological records at Rome, but it might have been 
due to secondary causes. 

Professor C, Zenger brought under the notice of Section A a 
new piece of sending telegraphic a; tus for use with Morse 
instruments. At present the clerk, by his skill in timing the 
impulses of electricity which he sends along the wire, makes 
dots and dashes on the receiving instrument at the other end. 
In Professor Zenger’s arrangement there are three handles, the 
depression of one making a dot, the second makes a short dash, 
and the third a long dash, without any careful timing of the 
impulses by the clerk. This plan, if it works well in practice, 
will save both time and skill. The question at issue as to the 
success of this new “key” is probably its liability or non-liabilit 
ye 0 out of order in the rough, practical work of a taleguagh 
oifice. 

On Tuesday a new galvanometer, for indicating very feeble 
currents of electricity, was brought under the notice of Section 

by Mr. Vailey, jun. This instrument is of consider- 
able interest, because it is more sensitive to weak currents than 
the reflecting galvanometer of Sir William Thomson, which 
hitherto has been the most delicate instrument in use for the 
purpose. The new instrument takes two forms. The principle 
of the first may be explained by Figs. 1 and 2, and of the second 
by Fig. 3. In Fig. 1, B, D, is a little curved magnet of bent 
steel wire, suspended by a single fibre of raw silk A. In Fig. 2, 
B, D, is the same needle viewed from above, and the right hand 





side of the prism E reflects an end view of the needle to H, 
which is the object glass of the microscope by which the motion 
of the needle is observed. The end B of the needle is focussed 
by the microscope, because the curve it describes when moving 
best suits the curve field of view of the optical part of the appa- 
ratus. Thus in looking through the microscope the little steel 
point B of the needle is seen oscillating to and fro.over a gradu- 
ated scale, which is placed in the eye-piece of the instrument. 
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Fig. 3 shows a second form of the instrument. The little line at 
A is a transparent photographic scale, which is seen through the 
object-glass of the microscope E, reflected from the surface of 
the bright steel needle B, D. There is also a scale in the eye-piece 
of the microscope as before, over which the photographic scale 
seems to slide as the angle of the needle B, D, changes. A 
vernier reading may be obtained in this way. By this new 
arrangement no mirror has to be carried, so the needle being 
relieved or the extra weight is of course more sensitive in pro- 
portion. The great sensitiveness of the arrangement requires 
special precautions to prevent vibration, but these we shall show 
in a week or two when we give sectional drawings of the instru- 
ment. Professor Tyndall, the president, spoke highly of the 
principles of construction of the galvanometer, and said he 
thought it would be valuable for experiments on radiant heat 
with the thermo-electrometer. 

Mr. W. Thorold read a paper “On an Auxiliary Railway for 
Turnpike Roads and Highways passing through Towns,” which 
he described and illustrated as a single rail on which the main 
weight of the burden is taken, balance wheels only being pro- 
vided at each side tu run on the common road. The locomotive 
or traction engine was to have its fore or guiding wheel on the 
central rail and its driving wheels on the common road, under 
the general but mistaken idea that a better adhesion could thus 
be secured. 

Mr. H. Bright, C.E., then read a paper “ On Street Tramways, 
Espevially in Kelition to the Metropolitan Traffic,” and having 
pointed out various causes which have led to the failure of such 
schemes in London heretofore, he went on to propose a section 
of tram consisting of a pair of rails with wide tops sloping 
slightly outwards, as shown on the opposite page. The 
carriages he proposed to make with the hind and fore wheels 
mounted and constructed as in a railway carriage, with the ex- 
ception of the flanges, which are not required. The wheel tires 
are conically shaped for about half their breadth to suit 
the slope of the rails, and the fore carriage can be allowed to 
swivel as in any common road vehicle, when it is required to 
leave the track and turn round sharp corners, but when pro- 
ceeding on the trams it is secured in true line with the hind 
wheels, and the writer stated that the carriage then keeps the 
track perfectly. In consequence of the facility with which the 
line can be left by freeing the fore carriage and turning the 
horses aside, no switches will be required, and the road may be 
broken at any main thoroughfare which it crosses, thus enabling 
the system to pass from point to pvint by less frequented 
streets than those which at present take the principal traffic in 
any given direction. A model of this arrangement was exhibited 
in St. Andrew's Hall during the soirées. 

Professor Archer read a paper “On R. W. Thompson's 
Patent Road Steamer,” stating that the machine—a traction 
engine with one of Mr. Thompson's vertical boilers—was pro- 
vided with wide india-rubber tires, and had gone through 
severe trials of its tractive force with marked success, 

Mr. W. J. Cooper real a communication on “An Im- 
provement in Watering Roads,’ which consisted in mixing 
either common salt or chloride of calcium with the water, which 
he stated had been productive of economy in experiments made 
on the subject in London. 't had been arranged to take the 
discussion on these four papers together, but no discussion 
followed on any of them. 

The greatest failure this year of the local arrangements was in 
the cloak-room at the soirée last week at St. Andrew's Hall. As 
the visitors passed through the entrance passage they gave their 
hats, coats, bonnets, and shawls, through little gothic windows 
high up in a brick wall, to the cloak-room officials. These con- 
sisted of two or three sleepy-looking women, who, on receipt of 
each article, proceeded to pin numbers on it im a leisurely 
manner, and evidently were not “up” to the work. But 
articles of clothing poured in steadily through the little windows 
in the wall, and finally were beautifully and inseparably mixed 
together inside the room, by the slee»y occupants. When the 
visitors wanted to go home the passage became filled with indi- 
viduals, who surged round the two holes high up in the wall, 
through which they had seen their property disappear. The 
noise and clamour outside frightened the women inside all the 
more, so they turned the clothes over and over all the faster, 
rendering all chance of return to the right owners quite hope- 
less. In consequence of this confusion only one hat and coat, 
or, it may be, a bonnet, came out of the holes in the wall every 
quarter of an hour, and the crushing in the passage below gave 
rise to occasional shrieks and cries of “ Murder.” Several people 
who tried to leave at nine o’clock were kept prisoners till twelve 
for want of their outer raiment. At about half-past eleven a 
strong body of the city police entered the cloak-room, each man 
took up a bundle of garments in his arms, then ran with it into 
the body of the hall, so that the appearance of a polieeman at the 
door caused a rush at him for the goods he carried, just as stickle- 
backs in a tank rush voraciously at any unfortunate worm that 
may be dropped in. At twelve o’clock the floor of the hall was 
ornamented with rows of unclaimed hats and coats, as well as a 
small forest of umbrellas. A few scores of the guests wandered 
about amongst these remnants, searching in vain for their own 
property, which had left the hall some time before, adorning the 
persons of somebody else. All the other arrangements having 
evidently been made with much care and forethought, everybody 
regretted to see the unfortunate mishap in St. Andrew’s Hall. 





[From our Special Correspondent. | 
Norwicu, Taurspay Monrytya. 
At ten o’clock this morning, at the time these lines are 
written, it is pouring with rain here in a manner which 
threatens to spoil the excursions. The business of the Associa- 


tion closed yesterday with a meeting of the General Committee, 
when the ordivary routine business was performed, and 
numerous votes of thanks passed. Mr. Griffiths, the secretary, 
gave the following figures showing the numerical strength of the 
Association during its meeting here :—Old life members, 196; 
new life members, 18; old annual members, 226; new annual 





members, 117; associates, 720; ladies, 682; foreign members 
and their ladies, 45; total, 2004. 

Yesterday afternoon the mayor gave a déjewner to the presi- 
dent and otticers of the British Association and some other friends 
in St. Andrew's Hall, where about 1000 guests attended. We 
were informed on inquiry that the Mayor of Norwich receives 
no aid from the corporation funds in dispensing the hospitalities 
of the city. Last night Professor Huxley gave a lecture in the 
Drill Hall to the working men of Norwich on “Chalk,” in the 
course of which he dwelt upon the antiquity of the deposit. He 
pointed out that the great chalk beds could only have been 
deposited by a deep sea, which once ebbed and flowed over the 
place where Norwich now stands. Then the bottom of this sea 
must have become dry land, covered with a vegetation unlike 
that now existing upon the earth. Then this dry land must 
have become the bed of another ocean, for its vegetable remains 
are covered with boulder-drift. Once again it must have been 
raised out of the sea and assumed its present form and character, 
The Jecture was largely attended. 

Those who want particulars beyond our province respecting the 
British Association will find them in the Vorfolk News, Norfolk 
Chronicle, and Norwich Mercury. The first two papers mentioned 
have given longer reports than the third, 








LIME STREET HOTEL, LIVERPOOL. 
On page 164 we give asection of the London and North-Western 
Railway Hotel, Lime-street, Liverpool, which we fully described 
in our last impression. 





NAVAL APPOINTMENTS.- Chief Engineer: Henry Williams to the 
Forte; Engineers: Alfred Mason, Thomas Russell, and John J, 
Rose to the Forte, and Thomas R. Knight to the Formidable, for 
the Lizard. 

New Surps.—The principal shipbuilding firms in the kingdom 
having been called upon to send in their terms to the Admiralty 
for constru :ting two ships of the Audacious class, to be called the 
Triumph and Swiftsure, tenders were received in consequence at 
Whitehall last week; but, owing, we presume, to the absence of 
their lordships on their annual tour of inspection, no decision was 
arrived at until Friday last as to the parties to whom the impor- 
tant work should be entrusted, when it was resolved that Messrs, 
Palmer, of the Jarrow Works, should be the builders of both 
vessels, The ships are each to mount fourteen very heavy guns 
on the broadside system; they are to have double screws, are to be 
of 3774 tons, and are to have a nominal power of 800 horses, 

FLuOos IN THE VALLEY OF THE ARC AND DAMAGE TO THE 
IMPERIAL RoaD OVER THE MONT CENIS. The Journal de la 
Savoie gives some particulars concerning the injuries sustained by 
the Imperial road from the floods of the 16th and I7th of the 
present month. The upper part of the Victor Emmanuel line, 
now part of the Paris, Lyons, and Mediterranean system, has been 
swept away, road and rails, from below St. Jean de Maurienne to 
St. Michel, a distance of over ten miles. Above St. Michel, 
where the Mont Cenis summit line commences, the road has been, 
in a number of places, swept away, and with it, of course, 
also the railway which was constructed upon it. The fine 
girder bridge (Pont le Denise), a few miles above St. Michel, 
has sustained serious injury from the violent action of the torrent 
upon its massive stone piers, and several portions of the road 
between St. Michel and Modane, and up to Frenay and Solieres, 
have been swept away. Two bridges over a tributary of the Are, 
near Moudane, have also been rendered impassable. An eye-witness, 
writing to the Journa/ de /a Savoie, describes the impetuous waters 
as carrying down in wild coufusion animals, trees, wreck, and 
débris of all sorts. We learn that the authorities of the Paris, 
Lyons, and Mediterranean line, and M. Gohierre, superintendent of 
the Mont Cenis route, with English auxiliaries, are pushing 
forward the repairs with the greatest rapidity, and in the belief 
that they will be ready to resume the traffic in the first week of 
September. The Mont Cenis line is likely to be ready for re- 
opening before the formidable damages between St. Michel and St. 
Jean can be completely repaired. 

TENDERS FOR THE NEW TRENT Bripce.—On Tuesday morning 
the Bridge Committee met at the public offices to receive the 
tenders and to determine upon the contracts for the new bridge 
over the Trent. Tenders were required to be delivered before ten 
o'clock in the morning, and forty-two were by that time received. 
The range in the estimates was very considerable, as will be seen 
from the following list; and many of the first firms in the country 
were competitors. The works are divided into two contracts— 
No. 1 being for the general builders’ brick and stone work, and 
No. 2 for the cast and wrought iron work. The names and amounts 
are as follows :— 

No. \ Contract. 





8. d. 
Dennett and Company, Nottingham oo ce co ce 21,550 0 O 
Lapish and Knowles, Shipley, Leeds oo cc co co W008 6 8 
Shaw, Head, and Uo., London and Stockton... .. «. 18,343 0 0 
Worcester Engine Works Company, Worcester .. .. 18,343 10 0 
London Engineering and Iroa shipbuilding Company, 

Poplar, BH. .. «so cc co ec co co ceo co co 17,60 @ O 
Hewitson and Dagleish, Lancaster .. .. «.. «. «2 15,965 14 10 
Henry Jackson, London o cc ce ee cf ce eo 15,500 0 0 
Benton and Woodiwiss, Derby and Glossop .. 14,537 0 0 
E. V. Ponsonby, sheffield .. co ce ce ce co 13,189 0 0 
Charles Verity, Doncaster .. .. «2 «2 oc os «oe 12,672 0 0 

No. 2. Contract. 
E. V. Ponsonby, Sheffield .. .. .. oe oe 14914 0 
Darlaston Bri'ge and Roofing Company.. o» 12,600 0 
Cochrane, Grove, and Co., Dudley .. .. «. 11,687 0 
Fairbairn Engineering Company, Manchester 11,400 











Thames [ronworks Company, Biackwall.. .. «+ 10.900 
Worcester Engine Company «.- «2 «2 «+e «os «+ 10,609 1 
Close, Ayre, and Nichvison, York .. co cc co S063 
London E ing and Ship ling Company... .. 10,20 
Haywood, Derby oc 2c «0 «0 ce co co co co 10,00 
Leeds Railway Plant Company... .. .. «+ « 9,845 
9,800 


Phillips and Co, London .. «+ «2 «2 oe fe 
Chm and Co., Bradford 3 oe cc ce ce ce ce 


Butterley Company, Alfreton .. .. «2 «se o« 9,575 


Gunson and Co, Leicester... .. «2 o- - 9,514 
Handyside and Co., Derby... «+ «2 «2 «2 of «- 9,294 
North Staffordshire Engineering Company .. .. «2 9113 
8. Ratcliffe and Cv., Doncaster., .. .. oe oe oe 8,890 
Benton and Wovdiwisa, Derby and Glossop... .. «2 8,519 
Wm. Richards and Co., Leicester .. «2 «2 08 «2 8,967 


Builer and Pitts, Leeds .. 1. 1s oe os oe oe 8,456 
Shaw, Head, and Co., London and Stockton.. «. .. 8,250 
Horsley Company, Tipton .. .. os «os «2 oF «e 8,00 
Eastwood, Swingler,andCo., Derby .. «oe «2 «2 7,197 
Smediey and Co., Belper .. .. co «+ cf co co 17,078 
Nos. | and 2 Contracts Together. 
Worcester Engine Company .. .. oe ee of os 
Te V. BURUOED, GUEEEE oc ce co oe ce 66 80 
London Engineering Company... .. «2 «+ «2 os 
J. Phillips, Westminster .. 1. «. «+ oe of «8 
Thomas Rumble, London .. .. «2 «+ «8 «+ oe 
Shaw, Head, and Co., London and Stockton.. .. .. 
Benton and Woodiwiss, Derby and Glossop .. «. «« 
Cliff and Co., Bradiord 3... oe ce ce ce ce oe 22,338 
After a careful consideration of the whole of the above tenders, 
the Bridge Committee unanimously accepted the tender of Messrs. 
Benton and Woodiwiss, of Derby and Glossop, for the stone, 
brick, and other work of Contract No. 1, amounting to £14,837; 
and the tender of Messrs. Andrew Handyside and Co., of Derby, 
for the ironwork of Contract No. 2, amounting to £9294—the 
total sum being £24,131. The estimates of Mr. Tarbotton, the 
engineer of the bridge, delivered to the committee for the corre- 
sponding works, were as follows :—Contract No, 1, £15,000; Con- 
tract No. 2, £9500: total, £24,500. It will be seen, by referring to 
the list, that the lowest tenders for the two contracts added 
together amounted to £19,744, and the highest tenders so added 
amounted to £36,564, 
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28,952 
28,105 
27,800 
27.490 
27,425 
26,636 
23,356 
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RAILWAY MATTERS. 

pe Cleator and Furness branch will be ready for opening early 
next year. 

A suncrIoN line is being made between the Tilbury and North 
London lines. 

Tue extension line from Tinsley to Rotherham was opened for 
traffic on the 1st inst. 

Tue Taff Vale Company hope soon to settle their differences 
with the Penarth Railway. 

NuvetY locomotives are now in use on the Union Pacific Railroad, 
and a hundred and seven others have been ordered, 

Ir is expected that the brench line from the Tilbury line to the 
North London Railway will be completed during the current half- 

ear. 

. Berore the next meeting of the Whitehaven, Cleator, and \. 
mont Company, the extension from Egremont to Sellafield will be 
opened for traffic. 

From the peculiar construction of the Cornwall line the direc- 
tors see no prospect of the charges for maintenance of way and 
works being reduced. 

SEVERAL hundred houses are being erected at Plaistow, and in 
course of time a considerable suburban traffic on the London, Til- 
bury, and Southend line is anticipated. 

A MUTUAL arrangement for running powers, &c., has been made 
between the Leominster and Kington and the Kington and Eardis- 
ley Company, with the view of avoiding Parliamentary expenses. 

Rvssra will soon have the Black Sea and the Baitic in direct 
railway connection. This is a long contemplated project, and will! 
pot «nly develope her commerce but enormously increase her 
defensive power. 

Tue advives from Frankfort mention that the symptoms of a 
check to the speculation in Hungarian railway and other schemes 
became apparent last week at Pesth, and had the effect of sending 
down prices at Vienna. 

Tut Mormon President, Brigham Young, with that power of 
adapting himself to circumstances by which he has always been 
distinguished, has taken the contract for the construction of the 
Utah portion of the Pacitic Railroad, 

Mr, F. TReviTHick has been making experiments in Canada, on 
the engines of the Grand Trunk Railroad, with peat as fuel for 
locomotives. He seems to have arrived at the conclusion that a 
ton of peat (2240 Ib.) is equivalent to a ton of the best wood. 

Tue chairman of the Bury St. Edmunds and Thetford line says 
that the undertaking is being prosecuted with the greatest economy 
and he entertains sanguine hopes as to its future. The next 
contract which will be let is for the section between Ingham and 
Bury. 

A spPectes of co-operation system has been adopted by the 
Pennsylvania Railroad Company. It is agreed todivide among 
the engineers and firemen all that they save from last year’s 
expenditure of fuel, oil, and other articles in running their loco- 
motives, 

THe Stainton branch of the Furness Railway was opened in 
February, and a large mineral traffic has been conveyed over the 
line. The works of the Newby Bridge branch are progressing 
satisfactorily, and the line will be ready for opening by the Ist of 
May, 1869. 

Tue directors of the Salisbury and Yeovil line have found it 
necessary to make a junction at Temple Combe with the Somerset 
and Dorset Railway. This junction will be a great convenience 
and the works are sufficiently advanced to admit of the Govern- 
ment inspection. 

THe great bridge and viaduct over the Mersey at Runcorn 
are now complete, and there nuw only remains to be completed 
the embankment on the Laneashite side of the river, to be 
formed of about 65,000 cubic yards, of which about 35,000 yards 
will be carried over the bridge from the Cheshire side. 


On Monday evening, July 27th, the bridge on the Toledo. 
Wabash, and Western Railroad, over the Vermillion River at 
Danville, Illinois. was entirely burnt up. Oa August 8th a new 
bridge was completed, and trains crossed on it. The bridge is 
1100ft. long and 98ft. high above the bottom of the river. 

Tue Bristol and Exeter Company have adopted a system by 
which petrokum, gunpowder, and other dangerous substan es. are 
earried by such trains as cannot be followed for some hours by pas- 
senger trains, so that no such unfortunate accident might happen 
on their line as in the case of the London and North-Western, 

THE demand for the smokeless coal from South Wales is in- 
creasing. and nearly the whole quantity is now brought to London 
by rail, instead of by sea, The consequence is that new com- 

titors for th’s trade have arisen, and the London and North- 

estern Railway Company, having access to those districts, largely 
participate in it. 

Tue directors of the Blyth and Tyne Company, in their report, 
state that the traffic continues to increase. The chief increase is 
in the passenger department, showing that the regular working of 
the trains and the increased accommodation on the line are appre- 
ciated by the public. During the half-year a portion of the single 
line has been doubled. 

A party of gentlemen who propose to breathe new life into 
Portland, Maine, by means of a railroad to Ogdensburg, have 
started upon a week's trip through New Hampshire and Vermont. 
They propose to stage it all the way, stopping at the larger towns 
to make speeches and awaken the people to the importance of a 
little more railroading if they ever expect to be anybody. 


Ir seems probable, says a writer in the 7imes, that the unhappy 
sufferers in the late dreadful accident were really unconscious ; 
and this is explicable from the anesthetic properties of the petro- 
leum atmosphere in which they were immersed. In all proba- 
bility a very few respirations carried this pain-destroying vapour 
into the system, and thus robbed that dreadful death by fire of 
all its terrors. 

THE works on the Delhi Railway are so far advanced between 
Umballah and Meerut that it is contemplated to open this section 
at the end of October, and the Governor-General has expressed his 
willingness to honour the ceremony with his presence. The com- 

letion of this section will establish railway communication direct 

tween Umbullah and Delhi, vid Saharunpoor, Mozuffurnugger, 
Meerut, and Ghazeeabad. 

Tue chairman of the Newquay and Cornwall Junction Company 
congratulates the shareholders that the great difficulties which so 
long stood in the way are now removed. The works are being 
rapidly pushed forward, and the opening of the line to Drinuick 
Mill may be expected at no remote period. The prospects of 
traffic are more encouraging than ever, and he believes that the 
live will prove a very profitable undertaking. 

Tne chairman of the North-Eastern says the report contains 
some favourable features; for instance, the engines of the company 
have run over 98,000 more miles and carried 330,000 more pas- 
sengers in the half-year, and they have received £20,000 more 
money, so that more work has been done and more money received 
than the company ever before experienced. On the other hand, 
the working expenses have increased : 





by £30,006. 
THE Lostwithiel and Fowey Companies report that they have 
made satisfactory arrangements with the contractor and with their 


bankers, which will enable them to open the line for goods traffic | 


as far as Carne Point, on the Ist of November. Owing to the 
~~ up of several enterprises in the north-east of Cornwall, 
the traffic upon the line is likely to be much larger than the direc- 
tors had ever anticipated. The directors are negotiating with the 





NOTES AND MEMORANDA. 


Art the beginning of this year there were in Europe 102,061 miles 
of railway, and throughout the world 162,500 miles. 

TELEGRAMS which have been received from India inform us 
that the phenomena of the solar eclipse have been in the main 
successfully observed, 

ACCORDING to the experiments of Deville, the contraction of 
granite, in passing from a melted, or as some would say its plastic 
condition, to a solid state, must be more than ten per cent. 

THE great bridge and viaduct over the Mersey at Runcorn is now 
complete, and there only remains to be completed the embankment 
on the Lancashire side of the river, to be formed of about 65,000 
cubic yards, of which about 35,000 yards will be carried over the 
bridge, from the Cheshire side, 

THE wood of the red Quebracho has heen successfully applied to 
tanning purposes in Buenos Ayres. Messrs. Bletscher and Com- 
pany, of that city, showed, at the Paris Exhibition, a collection of 
leathers tanned with the powder of this wood, and were awarded 
a silver medal for its employment. The trial of new tanning and 
dyeinz substances in various countries cannot be too much recom- 
mended. 

AN important communication has just been received by the 
Academy of Sciences from MM. Bazille, Planchon, and Sahut, on 
a new disease of the vine, which has quite recently made its appear- 
ance in some of the departments bordering on the Khone, especially 
in those of Vaucluse and the Garde down to the Mediterranean. 
It is described as much more destructive than the oidium, and the 
authors of oS call it phthisis, because, like consumption 
among mankind, it causes excessive thinness in the vine-plant, 
which it ultimately destroys beyond recovery. 

WE extract the following from the AmericanJournal of Mining: 
—To detect nitro-glycerine in cases of poisoning, A. Werber pro- 
ceeds in the following manner :—The organic material to be tested 
is extracted with ether or chloroform, the extraction mixed on a 
watch-glass with two or three drops of pure aniline, and evaporated 
upon the water bath. A few drops of concentrated sulphuric acid 
are then added, when, if nitro-glycerine is present, a purple colora- 
tion appears, which changes to a dark grey on dilution with water. 
As little as ‘001 grain of nitro-glycerine may then be identified. 

Tae following statement is published in the Moniteur des 
Intcrets Maté, iels, as an estimate of the production of copper in the 
world at large in 1866:— England, 11,153 tons; Russia, 5600 tons; 
Sweden and Norway, 2850 tons; Austria, 3775 tons; Prussia, 3500 
tons; Saxony, 370 tons; Hanover, 200 tons; Hesse and Nassau, 
3%5 tons; France, 2500 tons; Beigium, 1825 tons; Spain, 975 tons; 
Portugal, 125 tons; Italy, coasts of Africa and the Mediterranean, 
350 tons; Turkey in Lurope and Asia, 2000 tons; United States, 
(4.485 tons: Argentine Republic, 1095 tons; Australia, 4250 tons; 
Chili and Peru, 34,357 tons; China and Japan, 2700 tons; and mis- 
cellaneous, 500 tons; making a total of 93,415 tons. 

At the British Association meeting Professor Tennant made a 
communication on the recent discovery of diamonds in Cape 
Colony. This gem, he stated, had been found somewhat abundantly 
recently in the above district, and he exhibited the casts of some 
weighing nine carats, worth £500. Some agate, chalcedony, and 
other precious stones found in the same deposit had been sent him, 
but he would have preferred some of the sand and mud in which 
they were deposited. One diamond, found very recently, weighed 
as much as fifteen and a-half carats. e was of opinion that 
before long we should bave a large collection of diamonds from 
the above country, adding that although we had heard a great 
deal of diamonds being found in Australia those*stones were 
not worth now so many pence as pounds had been asked for 
them. 

Dr. GraHaM exhibited at the British Association an instrament 
showing the absorption of hydrogen by palladium, The apparatus 
consists of what is known in the scientific world as a volt«meter, 
the negative electrode of which is furmed by a bar of palladium. 
When contact is made with a battery oxygen gas is freely evolved 
from the positive pole, but some seconds elapse before hydrogen 
rises from the palladium or negative electrode. This non-evolu- 
tion of gas proves that itis absorbed by the metal, and the absorp- 
tion is made evident by the expansion of the rod to the sawe 
extent as if it had been heated to redness, and the elongation of 
the bar, acting on a lever, causes an electric beil to ring. On re- 
versing the poles of the battery oxygen was evolved from the pal- 
ladium bar, removing the bydrogen previously absorbed by the 
metal, whic: then returned to its former dimensions. Dr. Graham's 
previous experiments have proved that palladium absorbs nearly 
00 times its volume of hydrogen, which may be extracted by heat- 
ing in vacuo. 

In 1859. London Bridge was watched for twenty-four hours con- 
tinuously; the result was marvellous, for 107,000 persons crossed 
the bridge on foot, while an additional 66,000 crossed it while 
riding in or on vehicles. No wonder that this busy thoroughfare 
requires to be well paved! The Corporation determined last year 
that they would have another counting of these outdoor people, 
and that it should be well and thoroughly done. This was how 
they managed it, All the avenues that lead into the City were 
grouped into six portions; one day was devoted exclusively to each 
portion; and the aggregate of all six was believed to present a fair 
estimate for an average week day. Taking twelve business hours, 
from six in the morning till six in the evening, the enumerators 
counted 549,513 persons entering the city of London; in the 
sixteen hours between five in the morning and ninein the evening, 
the number reached 679,744; while, in the whole day of twenty- 
four hours, the number very nearly reached three-quarters of a 
million—namely, 728,986! 

AT the Herzogg-Julius Works, near Rammelsberg, Brunswick, 
occurs a mineral rich in zinc and lead ore (sulphides of the metals); 
after having been once roasted, this ore is lixiviated with water, 
yielding a solution of white vitriol (sulphate of -zinc) of 1441 
specific gravity at 24 deg. Cent. This liquor, of which thousands 
of hundredweights are to be had, is so rich in thallium that, 
according to Bunsen, this metal may be obtained from the liquor 
by the pound weights. According to Bunsen, thallium is best 
obtained from this liquor by precipitating, by means of metallic 
zinc immersed in the liquor, the metals copper, cadmiam, and 
thallium, jointly. The metallic spongy mixture thus obtained 
is rapidly washed, first with water, by bein age cs in a bag made 
of woollen fabric; next, some sulphuric aci added to the wash- 
water, whereby the metal thallium and cadmium get dissolved 
with evolution of hydrogen, while copper is left untouched; from 
the acid solution so obtained thalli is precipitated, by means 
of iodide of potassium, as_a pure yellow iodide, which is further 
purified by washing and by decantation. 

THERE were in 1866 not less than 198 mines of the precious 
metals within the bounds of the Zollverein, the total number of 
workmen employed was 10,212, and the gold and silver ore worked 
in the course of the year weighed 64.000 ewt. The largest 
number of mines belengiag to the kingdom of Saxony, there being 
within that small space not less than 176, which alone produced 
598,546 cwt. of silver ore, containing metal for 1,267,052 Prussian 
thalers (3f. 75c. each). The mines of Prussia yielded 30,090 ewt. 
of ore ; of Bavaria, 2850; and of Anhalt, 17,515. The total value 
of the precious metals obtained throughout nw A amounted to 
1,301,431 thalers ; exclusively, however, of the produce of Anhalt. 
From 1861 to 1865, the average production was 679,039 cwt. Gold 








was generally found together with lead and copper. In 1866, the 
| quantity of auriferous ore extracted only amounted to 310,132 Ib., 
value 141,791 thalers. Of this quantity 661b. only came from 
Hanover, 9630 lb. from the mines of Prussia and Brunswick, and 
| 234.502 lb. from those of Saxony. The production of silver was in- 
| finitely more considerable. Thirteen furnaces, employing 2000 
| workmen, yielded 157,084 lb. of that metal, 57,718 of which, repre- 


Cornwall Railway Company for the working of the line, and have | senting 1,729,839 thalers, were produced in the old Prussian pro- 
satisfactory arrangements will vinces; 


no doubt sati soon be completed. 








MISCELLANEA, 

THE attempt to raise and relay the cable between Havannah and 
Key West has been abandoned. 

AN iron steamer, the first ever built there, was launched at 
Cleveland, Ohio, on Saturday, 25th ult. 

THE increase of traffic on the Hammersmith line from its open- 
ing in 1864 to 1868 amounts to 254 per cent. 

SUN-DRIED oysters, cured like beef by hanging in the sun, are be- 
coming an important article of traffic in California. 

Most encouraging reports are made from actual trial of the 
Natal co.l, which promises first-rate steam-raising properties. 

Accounts from the indigo districts represent the prospects of 
the crop as better, although a moderate crop only is expected. 

Ir is believed that the great solar eclipse has been well observed 
and photographed in spite of comparatively unfavourable weather. 

THE subscription to the shares of the French Atlantic Cable 
Company, which closed at Paris on Saturday, has been completely 
successful. 

A MOUNTAINEERING party in the Caucasus speak of the wonders 
and beauties of that region as something surpassing all previous 
experience, 

ConGRESS appropriated a million and a-half dollars for river and 
harbour improvemeuts at the late session. 350,000 dols. go for the 
improvement of the Mississippi. 

Two of the cables for the new suspension bridge at Niagara Falls 
have already been stretched and attached to the anchorages. The 
others will shortly be thrown across. 

Ir appears from a letter published in the Courrer de l’ Escort 
that the experiments made at Beverloo with the rities lately fur- 
nished to the Belgian troops have not been satisfactory. 

Tue boxes in Boston post-office have been provided with metallic 
doors and patent bank locks. The advantage of this innovation is 
that each box-holder can have access to his box at all times and on 
any day. 

INTELLIGENCE from Jamaica, received vid New York, states that 
the laying of a cable between that island and Cuba is about to be 
undertaken, the bill for that purpose having passed the Jamaica 
Assembly. 

THE peach trade of Charleston, U.S., continues very large, and 
at every station on the South Carolina Railroad, from that city to 
Augusta, Geo gia, large numbers of boxes are piled up awaiting 
transportation, 

SOMETHING similar to the ‘‘ spectre of the Brocken” was seen 
the other evening in Weardale, when the sun was just above the 
western horizon, beyond the mountain of Kilhope, on which the 
fire was raging. 

A LARGE quantity of American hay, grown so far west as Ne- 
braska, was sold by auctionin Liverpool on Wednesday at £4 10s. to 
£5 per ton. English hay, but little superior, is now sold at nearly 
double the price. 

EXAMINATIONS, favoured by the low state of the water in the 
loch of Forfar, have shown that the old lake inhabitants there were 
similar in their modes of life to those who erected the celebrated 
lake dwellings in Switzerland. 

AN explosion occasioned by the gases arising from patent fuel, 
took place in the hold of the Union Steam Company's ship Briton, 
at Southampton on Monday, causing considerable damage to the 
vessel and injury to two men. 


’ 


Ay Exhibition of Bees has just been opened at Moscow, under the 
auspices of the Acclimatisation Society of that city. It comprises 
a cullection of all times and all countries, and of instruments and 
utensils employed in apiculture, &c. 


THE report of the Uxbridge and Rickmansworth Railway states 
that the powers applied for by that company for an extension of 
time for the compulsory purchase of land aud for the coustruction 
of the line has received the royal assent. 

THE process of destroy ing the Colosseum in the Regent’s Park will 
be shortly begun, and that once ** favoured place of resort,” but of 
late peculiarly forlorn editice, will soon be removed, to make way 
for a work of more immediate serviceableness. 

A SHOE manufacturer in North Adams, Massachusetts, has con- 
quered a strike in his factory, and is now running it with a full 
force of workmen. He secured forty-three men in Montreal, and 
now employs none who belong to a “ union.” 


Tae Council of the Society of Arts offer three prizes, consisting 
each of a silver medal and £10, for the following subjects :—l. An 
improved method of conveying meat by rail; 2, an improved method 
of conve, ing milk by rail; 3, an improved railway milk-can, 

THE lighting of the streets, public places, quays, and theatres of 
Paris during the year 1867 consumed 118,250,233 cubic metres of 
ge ata cost, paid to the General Gas Company, of 2,365,004f, 

aring the last ten years the consumption of this product has more 
thau doubled. 

THE New Zealand Thames goldfields are every day proving ‘to 
be richer and richer, and are attracting numbers of diggers. Up- 
wards of a thousand ounces were credbed from two tons of picked 
ane late last month, and other claims are yielding almost equally 
well, 

THE mechanics and labourers who were in the U.S. Government 
employ at Rock [sland, and who struck two weeks since, on the 
promulyation of Secretary Schofield’s order that only eight hours 
pay was to be given for eight hours’ work, are gradually returning 
to their work, 

THE enterprising city of Chicago is to have a grand park, to be 
located on the Kiverside Farm, about seven miles out of the city, and 
known as the Gage property, owned by D. A. Gage, of the Sher- 
man House, embracing about 1100 acres, and to be connected to 
the city by a broad boulevard, 

A raetat has been made at Chatham dockyard, under the super- 
intendence of Mr. T. H. Baker, the chief of the engineering de- 
partment of that establishment, of the model of a new engine and 
steering telegraph apparatus, the invention of Mr. F. N. Gisborne, 
for use on beatd veasle of war. 

THE combination lock of the safe of the First National Bank of 
Girard, Penn., got out of order recently, and the officers, after 
working a couple of days in trying to get the doors open, were 
compelled to send for a lock manufacturer. He found it necessary 
to biow the safe open from top to bottom. 


A NEW magnetic engine has been tested in New York, and is 
much vaunted. The cost of running an engine of this sort at 
2-horse power is estimated at 12dols. a day. Its salient features 
are claimed to be the continuity of the electric curreut, and the con- 
sequent continuity and steadiness of its movement, its cheapness 
and small size, and its saving of insurance, 

Ow Thursday Messrs. Randolph, Elder, and Co. launched from 
their shipbuilding yard at Fairfield, Govan, the Guinevere, a com- 

ition sailing ship of 1073 tons, builders’ measurement, of the 
ollowing dimensions:—Length over all, 217ft.; breadth, 34ft.; 
and depth (moulded), 21ft. The Guinevere has been built to the 
order of John MacCunn, Esq., of Greenock, and is intended for the 
China trade. 


Aw Act of Parliament was passed in the late session to make pro-- 
vision respecting the use of subways constructed by the Metro- 
politan Board of Works. Subways have been authorised under 
seven Acts of Parliament, including the Thames Embankment, and 
the statute recites that in order to prevent inconvenience to the 
public by the frequent breaking up of the streets and roads, it is 
expedient to enable the board to require companies or persons in- 
tending to place water, gas, and other pipes in the streets, to lay 
the same in the subways upon proper terms and conditions. There 
are several provisions working out the preamble of the statute, 
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NOTICE, 


Constantly reiterated mis-statements with regard to the 
circulation of Tue Enotneer having for. some time 
been made, mis-statements latterly’ so curcumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Toe Enat- 
NEER 1s actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
friends themselves conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signally fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 


their own opinion. 
3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THE ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitteR, Bat, and Co. 


POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 
Dated 28th May, 1868. Quitter, BALL, anp Co. 


FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. a ges a B. M. Wotrr, Bookseller. 

MADRID.—D. Jose A.cover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 y 51. v 


————— 





TO CORRESPONDENTS. 

*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THz ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

H. P.— Vertical, \Oft. to 14ft. in diameter. 

T. P. W.—Spiers'—or Tarver’s, which is rather more a 

by ay hen sent neither name or address. We have consigned Mis letter to our 

et. 

X. Y. Z.—You refer to Norton's tube well. Address j y - 

F Tatu = the inventor, Belle Sauvage 
SUBSCRIBER.— Such boilers have been occasionally used on the Continent, but 
they are inveterate primers. Noe boilers can be es worse. : 

A. R.—There is no certain test, and after a little time has elapsed and the troh has 
become tarnished, no one can pronounce an opinion of the least value. 

I, JONES B.—Surface of cylindrical port of fire-bor \\¢ square feet nearly. 
Area of top, deducting space occupied by tubes, 1} square feet nearly. Surface 
of tulxs 29$/t. nearly. The boiler will work to eight or nine horse -power. 

T. F.—Jt ts not easy to say accurately what is the heaviest locomotive in England. 
The heaviest engines are the Iron Duke class on the Great Western Railway, which 
with their tenders when full weigh about sixty-two tons. The tank engines on the 
North London Raters weigh Jorty-three tons. 


G, F. D. (Liverpool ) ¢ have already placed before our readers all the official 


information we have received on the subject of the Whitworth scholarships. If | 


you will write to Mr. H. Cole, C.B., Department of Science and Art, South 
Kensington, we have no doubt your queries will meet with a prompt reply. 

T. W. F.—A work from the pen of Mr. Holmes on the application of the electric 
light to lighthouses was published some three or four years ago. You can obtain 
tt, we fancy, from Messrs. Spon. A blue-book on the same subject just out con- 
tains much information. You can obtain it from Hansard, Great Queen-street 

° <" @ Sew pence. , 
. W. (Aberdare.)—We cannot better answer your question than by quotin 
the following passage from an admirable treatise on mechanics by " Otioer 
on published by Messrs. Spon: — ‘‘In order to estimate the work 

@ moving , t ts ly necessary to consider the ight 
which tt must fall W acquire the given velocity, and then the work cal toons 
by multiplying that height in feet by the weight of the body in pounds; because 
the work expended in raising the body to the necessary height to communicate the 
given velocity must be the same as the work which gravity will perform upon a 
body in tts descent.” Thus the weight of a ram és 000 lb., and at the moment of 
striking it has a velocity of 32%/t. per second, what is the force of the blow? It 
must have fallen 16 1-\2ft, Therefore, 600 X 16 1-12 = 9650 foot-pounds. 





WEIGHING MACHINES. 
(To the Editor of The Engineer.) 

8IR,—We shall be much obliged for the address of a maker of Dennison’s 
patent suspended weighing machines, R. R. 

Rotterdam, August 20th. 

TENSILE STRENGTH OF INDIA-RUBBER, 
(To the Editor of The Engineer.) 

S1R,—I shall be obliged to any of your correspondents who will give me some 
information regarding the tensi'e strength of vulcanised india-rubber per square 
inch, and the limit of safe extension. x. ¥. & 





RAILWAY FERRIES. 
(To the Editor of The Engineer.) 

Stz,—I should be obliged to any of your correspondents who would inform 
me through your valuable paper if there are large steamers plying between 
Granton and Burntisland, in the Firth of Forth, on to which the goods tracks 
@re run and taken across. Cc. C. A. 

CAST IRON SEA WALLS. 
(To the Editor of The Engineer.) 

Stz,—In your number for May 8th last appeared a letter signed “ Colonist” 
in reference to above, in one paragraph he says :—“ I shall be very glad to 
know whether any effectual means have been discovered for counteracting the 
effects of oxidation under such circumstances” (é.c., cast iron constantly 
immersed in, and also alternately exposed and covered by, salt water), “and 
if so, what would probably be the cost of such work per superficial yard ?” 

In reply, allow me to inform him that I will, on receipt of his address, for- 
ward him full particulars of a composition which effectually preventd oxidation 
under all the circumstances he mentions, and the price of which for one coat 
is only about 1d. per superficial yard. I may mention that it has been suc 
cessfully used for several years in atl climates. R. STRONG, 

5, Charing Cross, August 24th, 1868. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ail other 
py et ms > a be addressed to the Editor of THE ENGINEER, 
= ENGINEER can be had, by ent pomey oomen te ener omnant 

various railway stations; or it can, if pre supplied direct from 
the office on the following terms (paid in advance) :— a 








Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. i u i 
lings; each line afterwards, eightpence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanied by stamps in paymen:. 








MARRIAGE. 

On the 20th Aug., at the parish church, Horley, Surrey, Mr. WALTER 
KELSEY, C.E., fourth son of the late Mr. Edward Kelsey, of Court-lodge, 
Horley, to ELIZA BARRETT DARLING, niece of Charles Barrett, Esq., of Lovell- 
house, Charlwood, Surrey. 

DEATH. 


On the 26th June, at Byculla, Bombay, KATHERINE, the beloved wife of 
LEWIN SWAN, C.E. 
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THE ACCIDENT AT ABERGELK. 

We should pay a ena °F pace to the special corre- 

spondents of the daily pregg did we reproduce here in mi- 
nute detail an account of the destruction of the leading por- 
tion of the train, which carried the Irish mails from Euston, 
on Thursday, the 20th inst. The particulars of the catas- 
trophe have already been noised through the length and 
breadth of the realm. Wherever an English newspaper 
finds its way, or an English heart feels interest in 
the old country, the facts will be discussed, and sorrow 
expressed for those whose charred remains rest in the 
little churchyard at Abergele. We can add no item of 
novelty, nor does it lie in the power of any journalist to 
increase by dexterous manipulation and skilful word paint- 
ng the horrible interest which attaches to a calamity 
absolutely without precise parallel in the history of the 
railway system. It is well, however, to place on record in 
our pages, for future reference, the particulars in few words 
of a catastrophe which will not be forgotten for years. 
They are very few—the more terrible for their simplicity. 

The Irish mail left Euston terminus at 7.15 am. on 
Thursday morning. It was worked as the Irish mail 
trains usually are by one of Mr. Ramsbottom’s outside 
cylinder engines, “The Prince of Wales,” of the 
“Lady of the Lake” class, and consisted of two 
brake vans, one at the head the other at the rear of the 
train, two Post-office vans, and five first and second-class 
carriages. Chester was reached in safety, and there four 
additional carriages were put on. The train resumed its 
journey at11.47a.m.,and proceededat its usual speed of some 
forty-four miles an hour, until about 1 p.m., when it reached 
and passed Abergele, a little Welsh town near to the sea 
coast. Here there is an incline of 1 in 90, and a rather 
sharp curve. Up this the driver suffered his engine to take 
her own time, and the incline was being ascended at about 
twenty-eight miles an hour, when certain vehicles detached 
from a goods train, which had preceded the mail, were per- 
ceived by the driver descending the incline on the down 
road. He states that they were close upon him when he 
first saw them. He shut off his steam, and jumped from 
his engine. A collision, which does not appear to have 
been severe, immediately took place. The tender jumped 
clean over the engine; but mone of the carriages left the 
rails and had matters ended here it was quite possible that 
not a life would have been lost; but the descending vehicles 
contained petroleum in casks, These were burst by the 
shock, and their contents ignited by the engine furnace, 
The railway was instantaneously transformed into a very 
Phlegethon. The air round the doomed carriages was 
transmuted into a dense cloud of lurid, tawny, flame, within 
which oxygen, to sustain life, existed not. Impelled by the 
sea breeze, the flameswept the carriagesfrom side to side, and 
in less time than it takes tp pen the lines, of thirty-three human 
beings nothing remained but the lifeless corpses, and even 
these the remorseless fire licked up, and scorched, and 
devoured until ash and charcoal took the place of flesh and 
blood. At the Post-office vans the flame stayed, The fiery 
river was soaked up by the ballast, and some of its 
strength was lost by the time it had extended along the 
line sixty or eighty feet.. The leading van probably 
esca immediate destruction because it was free from 
windows or openings of large dimensions, and the flame 
therefore did not find ready access to the interior. The 
tail end of the train was cut off from that on fire, and run 
a little way down the line, and so was saved—thanks in 
, ond measure to the exertions of Thompson, the engine 

river, himself sorely hurt. Of details we shall add no 
more. All that can be said of the t horror which fol- 
lowed has already been said, well or ill. The bald facts are 
before our readers, and so one portion of our task is 
accomplished. 

We have next to consider how it is that such a catas- 
trophe could have occurred to the best managed train on 
the best managed line in the world. Already those gen- 
tlemen who are never so happy as when their lucubrations 
appear in the Times, are rushing into print, and penning 
much that in the eyes of engineers and traffic managers is 
little short of nonsense. The intention is good, but the 
result is feeble. It is of course certain that no portion of a 
goods or any other train should have been where the petro- 
leum trucks were at the time of the aecident, and the prin- 
cipal question to be solved is bow they got there; and to 
this question, and to this only, the general public have 
hitherto addressed themselves. But with such an inquiry 
we cannot be content. 

It ap that the goods train deft Chester two hours 
before the Irish mail, and should, if the ‘ordinary course of 
events, have reached Conway half an hour before the mail 
was due, and there shunted out of the way. As it ap- 
pears, however, the goods train stopped at Llandulas, a 
short distance beyond Abergele, in order to pick up some 
trucks loaded from the Llandulas quarries. As usual, some 
shunting was done, and the train wag cut up into sections 
in order to get the proper trucks in their proper place in 
the train. ‘The petroleum evidently came from Flint or its 
neighbourhood, where there are extensive shale oil distil- 
leries. It is asserted that the trucks which wrought such 
destruction were left on the main line, and secured ei the 
brake van, and that on being tipped by the rest of the 





train backed on to them, the brake sprang off, and the 
trucks ran down. Now it is clear that the trucks could not 
have been running for more than a very few minutes, be- 
cause the distance traversed by them was very short, not 
more than a mile and a-half. This being the case, it is 
clear that the goods train must have been but a little ahead 
of the mail; not more indeed than three or four miles, there- 
fore the goods train must have been late, and should not 
under the circumstances have remained either in whole or in 
part on the main line at Llandulas. It is probable that the 
train was late all the wav from Chester. This fact is of 
more importance than mz ~ ap at first sight. 

The driver of the mail states explicitly that he saw that 
the trucks running down upon him contained oil casks, that 
he knew the danger of “such stuff,’ and therefore jumped 
off. Now if the brake van were in its proper place at the 
end of the goods train, the driver would have seen it, and 
not the contents of the trucks. He says nothing whatever 
of a brake van. We assume, however, that it was there, 
but that two petroleum trucks were behind it, and we 
account for the presence of these trucks in an irregular 
place by the supposition that as the train was late, they 
were picked up at Flint without delaying to put them be- 
tween the van and the rest of the train. If the train had 
not been late it would have been broken to put them in their 
proper place. It may be urged that the position of the brake 
van insrelation to the petroleum trucks was a matter of little 
importance, but we are far from thinking so. It is quite 
possible that, had the van intervened between the explosive 
fluid and the engine, no ignition would have taken place 
until the petroleum had fairly run down the line to the 
engine—a distance of several feet. In this case sufficient 
time would perhaps have been allowed to permit many if 
not all the occupants of the train to escape. Whether such 
a result would or would not have ensued it would have been 
in any case more satisfactory to find that the brake van 
was in its proper place. 

We may now turn to the statement that the brake was 
on, but that the screw, being unsecured, flew up when the 
rest‘of the train was backed on to the standing trucks. It 
is contrary to experience that any such result should take 
— if the brake was in even moderately good order. A 

rake screwed hard down cannot be released without the 
exertion of considerable force. That a brake of some kind 
was applied is certain, because trucks would not remain at 
rest on an incline of one in ninety, but what the nature of 
the break was remains to be seen. If it should be shown 
on the inquest that no brake van was attached to the trucks 
at all, it follows that these last must have been secured by 
their own lever brakes, the resistance of which could hardly 
have been sufficient to keep the truck at rest, and would 
have been readily overcome by the shock of the train 
coming on to be coupled. It is worthy of note that 
in any case — brake van or no brake van—the fatal 
descent down the incline must have commenced slowly, 
and had due care been used, some of the attend- 
ants must have had time to take measures for stopping 
it. It is impossible in the present state of the —- 
to do more » sep Po on the points we have raised; 
but it is sufficiently obvious that the catastrophe was due 
not to one, but to several concurrent causes all operating 
to the same end. Whether it was or was not possible to 
prevent these causes from producing the effect which has 
occasioned so much misery, it isimpossible in the present 
stage of the official inquiry to say. 

As we have ly stated, numerous letters have found 
their way into print, all suggesting means for avoiding such 
catastrophes in future, and most of them remarkable for 
utter fatuity; we publish elsewhere two, simply because 
they illustrate the current of public opinion, a subject 
always worth study. One of our correspondents attributes 
the catastrophe to the unfortunate mistakecommitted by en- 
o- who make lines otherwise -~ on a dead a 
while another points out that goods an ger traffic 
should be conducted on separate roads. We an disposed 
to question the technical knowledge and common sense of 
both writers. A moment’s reflection should have sufficed to 
show that by doubling the width of the London and North- 
Western Railway the cost of transit must have been 
doubled also, or the lines must have been worked at afearful 
loss, To construct every portion of such a system on a 
dead level would have required an expenditure little short 
of the amount of the national debt, Railways are com- 
mercial speculations, and absolute immunity from accident 
may be secured at a price so great as to render them 
totally unprofitable; and the general public will, as a 
rule, prefer to incur all the risk they at present run rather 
than secure safety by paying increased fares, It is 
notorious that first-class are far safer than either second or 
third-class carriages, and that excursion trains are ex 
to casualties from which regular trains are exempt. The 
number of first-class passengers on any line, however, bears 
a small proportion to those who travel more cheaply; and 
excursion trains are eminently popular notwithstanding 
the increased risk. It is easy to say that a larger outlay 
should be incurred to secure safety; but it cannot be 
expected that railway companies will do very much in this 
direction until their customers manifest a desire to pay for 
additional security. It would not require a large outlay, 
however, to provide properly for the carriage of petroleum, 
and the suggestions of a third correspondent, who writes 
on this subject, deserve the attention of our readers. 


ENGINEERING AT THE BRITISH ASSOCIATION, 


Tue annual assembly which has just concluded its 
meeting for 1868 has become an almost necessary period of 
literary and scientific —— to some people, a source 
of instruction to many, and an agreeable entertainment to 
all its frequenters, except, perhaps, those who have to work 
very hard in its conduct and management. As an attrac- 
tion to men of science, properly go called, it is irresistible; but 
one meets there only a very few of the representatives of 
the applied sciences, more especially of the civil engineering 
and mechanical schools. This is to be regretted, not only 
because such meetings disseminate much information in 
every branch, and therefore in their special branches of 
work, but because men have there pre-eminently an oppor- 
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tunity of witnessingthe om overthrow of error inevery 
shape, so far as the first rauk of existing educated intellect 
is capable of exposing error. It may be impossible for 
the examining committees of sections to exclude matter of 
small original merit, or to reject papers containing ques- 
tiouable theories, unsound arguments, or prose improperly 
so called; but the debatable paper once read, its fallacies, 
according to our present light, are as sure to be detected 
in debate as the flaws of a mirror in sunlight. In fact, 
the forte of the Institution, as it stands, lies not so 
mucb in its debating power, for developing truth, 
as in its criticising power for extinguishing error. ‘This 
negative though practical characteristic is exactly that 
which should recommend it to the practicalman,in whatever 
application of science to practice he is labouring—and who is 
otherwise labouring now !—therefore we argue that it would 
be for the benetit of progress if a larger proportion of the 
visitors to the British Association meetings than heretofore 
consisted of men who are engaged in the economic appli- 
cation of the principles of science to the daily necessities of 
mankind. Such men are constantly impelled, either from 
the suggestions of their own or other minds, to the adop- 
tion of so-called scientific processes or improvements, and 
there exists no tribunal more easy of access or more safe 
in pronouncing on the correctness of first principles than 
the annual meeting of a body whose prestige is now cer- 
tain to call together the majority of living scientific men. 
With the proper business of some of thesections it is not our 
province to deal in a journal principally devoted to science 
commercially applied, as is ours; but perhaps the true sub- 
divisious of biology are the only ones from which we 
completely withdraw on account of their total irrelevancy 
to subjects connected with existing industry. Of the others 
not a few of the subjects usually discussed in Sec- 
tion A — Mathematical aud Physical Science — come 
within the range of our pen. Chemical science 
and geology, as generally treated at these meetings, have 
always some subjects directly bearing on our interests. 
Geography, as treated of by some of the contributors, is 
availabie, whilst Section F—Economic Scienceand Statistics 
—is frequently the tield of discussions of great practical 
value to the members of our profession and to manu- 
facturers who look a little beyond the mere substantive 
elements of their work, and would acquire correct notions 
on the labour question itself and the social questions which 
bear upor it. 

In Section G, however, is, or should be, centred most of 
the interest of those meetings for the engineer or manu- 
facturer. ‘“ Mechanical Science,” after ail, comes nearer 
home to the avocations of most of our readers than do any 
of the preceding subjects, and, supposing it to be worked 
with equal mental power with the other sections, it would 
possess greater attractions for the practical man than any 
of them, and be quite on a par with them in general 
interest. Unfortunately, heretofore, and notably at the 
present meeting, this has not been the case. With the 
exception of a few papers, such as those of Mr. Siemens, Mr. 
Whitworth, and some others, the standard has been low, 
the discussions weak, and the measurable increment to 
useful knowledge ni/. Nor is this state of things, without 
@ proximate cause or causes, easily arrived at. ‘he ideas 
to be put forward for the consideration of this section 
must come, as a general rule, from men who are still fight- 
ing the battle of commercial competition in the great 
world. If they are great men or successful men—and the 
terms are not always, though often, synonymous—they 
have little leisure for instructing those below them through 
the medium of public lectures, whether delivered directly 
or conveyed in their comments on the papers of others. If 
they are little men they are sure to appear with some small 
assumed invention or insignificant patent with which to 
take up the time of the section, and accomplish nothing but 
the obtaining of a questionable notoriety for palaver, and 
an overrated opportunity for advertisement, to which last 
purpose the meeting rooms of the British Association 
ought not to be perverted. Now none of the other sections 
lie under either of these ditticulties. Those whose know- 
ledge enables them to produce a readable paper are, for the 
most part, engaged in the pursuit of such knowledge as the 
business of their lives, and generally have it as their first 
duty to teach aud promulgate that knowledge. They are 
thus acting in their proper sphere, and have no 
temptation, on the one hand, to shirk the trouble 
of preparing a paper, or, on the other, to make 
it a species of stupid advertisement for trade purposes. 
The exigencies of Section G, therefore, call for special 
treatment, which shall encourage and draw forth solid use- 
ful papers on tirst principles, and their manifest applications 
on great works and workers, and their modus operandi, 
whilst at the same time it represses with a strong hand that 
class of productions which resembles in taste and in object 
the modern writing on the wall, which, with whitewashed 
inscription, has for so long obtrusively inquired, “ Who is 
Griffiths ?” The censorship of papers for the mechanical 
section is too heavy a work to be left to the three or four 
days preceding the meeting, and should as a primary ordeal 
be performed by committees of the two Institutions of Engi- 
neers, theciviland the mechanical, not that we would propose 
that the Association should neglect its duty or forego its 
rights, but that it should be aided by the preliminary 
action, criticism, and recommendation of each of these 
bodies in placing before it the papers which may be deemed 
most suitable for a future position in its records as well as 
for the present instruction of its members. 

But this office of preliminary criticism should not be the 
only or the most important functions of the Institutions of 
Engineers. Their members, as we have already pointed 
out, are generally absorbed in the active business of life, 
and are therefore slow to devote time to the preparation of 
essays which their practical lives render all the more 
valuable; and it thus becomes the duty of the governing 
bodies in George-street and in Birmingham to urge on their 
constituents the necessity of properly representing the 
engineering profession at these meetings, whether by 
reading communications or joining in the debates. We 
had at Norwich a sample of what a few men of talent and 
versatility can do in this respect; but their numbers were 





manifestly too small for the occasion, though their qualifi- 
cations and their good will were unimpeachable. 


MAJOR ANSON AND THE ROYAL GUN FACTORIES, 


A FEW months since Major Anson moved for the appoint- 
ment of a committee to inquire into the following allega- 
tions :— 

“That in 1864 the royal gun factories, on being applied 
to by the Ordnance Select Committee for estimates for 
cheaper 9in. guns than those that were being made at that 
time, sent in erroneous comparative estimates, on the 
strength of which the Ordnance Select Committee decided 
in favour of the gun proposed by the Royal Gun Factories; 
that a sample 9in. gun was then made by the Royal Gun 
Factories, the details of the cost of which, on being com- 
pared with the details of the cost of similar guns manu- 
tactured two years afterwards, show great and apparently 
inexplicable discrepancies ; and that like errors have been 
made by the Royal Gun Factories with regardto the com- 
parative cost of new wrought iron and converted guns, 
thereby entailing heavy and unnecessary expense upon 
the country.” 

These am do not fully represent the grievance 
of which Major Anson really complained. This was, 
in effect, that the estimates supplied for making Palliser 
guns by the Woolwich authorities were too high, and placed 
the Palliser gun in such an unfavourable light that its 
coustruction was not deemed advisable by the Ordnance 
Select Committee; and that still further to obstruct the 
introduction of Palliser or converted guns every possible 
hindrauce was placed in the gallant majur’s way by Colonel 
Campbell and his engineer, Mr. Fraser. In compliance 
with Major Auson’s motion, a committee of seven members 
—he himself being one—was appointed on the 18th of last 
July; and this committee, after an elaborate inquiry, issued 
the following report:—‘ Your committee having entered 
upon a consideration of the matters referred to them, and 
having examined the several witnesses whose evidence is 
appended to this report, are of opinion that discrepancies 
unduubtedly exist between certain estimates furnished by 
the Royal Gun Factories of the probable cost of the guns 
and the actual cost of guns when subsequently manu- 


factured, which discrepancies appear to your com- 
mittee to have rendered this inquiry highly de- 


sirable. Your cummittee are further of opinion that 
such discrepancies have been in a great measure ex- 
plained by the evidence adduced before them, and are in 
no way attributable to a desire on the part of the Royal Gun 
Factories improperly to underrate the cost of their pro- 
ductions.” 

We naturally enough concluded that the matter would 
have ended with this complete refutation of the charges 

inst the Royal Gun Factories. Not so, however. The 
Tessin: the matter up, and completely iguoring the report 
of the committee, assumes the charges to have been proved, 
and has devoted its best energies to an endeavour to force 
the Palliser gun on the country. Aware that an injustice 
was apparently being done to the officers of the Royal Gun 
Factories, we have taken pains to investigate the entire 
question, and to arrive at the real facts, which are very 
instructive. The essence of the case in dispute is whether 
the gun factories did or did not give an estimate of £600 
for the manufacture of a Palliser gun, and whether this 
estimate was not excessive ; but it turns out that this 
point is quite immaterial, for the course of events prove 
that an estimate of £600 was anything but excessive, as it 
appears that Palliser guns of the given size are now offered 
to the nation at not less than £712 each. 

The imputation that the Fraser guns cost very much 
more than their estimated price was refuted by Colonel 
Campbell, who showed that the extra cost of the guns over 
the estimate is due to certain expenses being charged to all 
guns during the year they were made, which charges were 
not in existence and were not charged to any guns during 
the year in which the estimates in question were made. 
We have the price of the Fraser guns honestly put down 
at what they cost, independently of the estimate; but the 
evidence also shows that the other side did not do likewise, 
for the estimate for his own gun, given by Major Pa!liser, 
was £600—the very sum, strangely enough, as that which 
he blames the gun factory people for setting down as the 
proper price while it was elicited by the committee that 
for the first gun made he had paid in the first instance 
£674, It was afterwards proved that he had paid £755, 
and that there was yet a further sum to pay, which sum it 
appears in a letter from Colonel Campbell amounted to 
£100, thus making the whole cost of the gun £855 instead 
of £674—his own revised estimate, or £600, the Woolwich 
estimate. We leave the reconciliation of these contradic- 
tory statements to Major Palliser. 

It is to be regretted that the 7imes, in dealing with this 
important inquiry, handles facts so loosely that it leaves 
itself open to the charge of wilfully trying to convey 
erroneous impressions to its readers. Thus, in giving a 
description of the only two Qin. Palliser guns that have 
even been made our contemporary writes as follows:— 

‘*Major Palliser was empowered to have one gun made upon 
his principle at the expense of the War-office, and ordered accord- 
ingly a masterpiece of Sir William Armstrong, who charged for it 
a private trader’s price-—a gun in which a wrought iron barrel was 
inserted into a cast ivon casing, and at the same time he ordered at 
his own expense an iron casing to be cast round a wrought iron 
barrel, He tells us that while his private gun was making he 
became convinced by his experiments that the molten iron injured 
the barrel round which it was cast; but instead of withdrawing 
the under construction, he had it finished, and tried at 
Woolwich, and was not surprised to see it burst.” 

The italics are ours; and according to this description it 
appears that the first gun was made by inserting a coiled 
iron tube, and the second by casting the casing round 
one; and to these different modes of constructing the 
guns is ascribed the sticcess of the first gun, and the failure 
of the second, which even Major Palliser “was not sur- 
prised to see burst.” But how were the guns really con- 
structed? The fact is, both guns were made alike by casting 
the casing round the barrel, and therefore Major Palliser 
must have been surprised to see his first gun stand. We 
can hardly believe that were the Zimes in possession 





of the true history of the Palliser gun, it would commit 
itself to its advocacy. Only three heavy Palliser guns 
have ever been made; the first was a 9in., the second a 
12in., and the third a Qin. gun. The first endured 170 
rounds, split its inner tube, and lies at Woolwich 
quite unserviceable, The 12in. gun burst at the first round 
and the last Yin. gun at the second round. In these facts 
we have the strongest confirmation of the truth of our 
argument often advanced against compound guns, namely, 
that such guns must be so uncertain in quality that no 
reliance can be placed upon them. One gun may stand a 
thousand rounds, while half-a-dozen go to pieces before 
they have fired ten rounds, But there is a cause apart from 
the uncertainty of material which accounts for the sudden 
destruction of the second 9in. gun, Major Palliser has stated 
publicly that his guns have manifested greater endurance than 
the Woolwich guns. Just now itis unnecessary to dispute 
this point, in so far as it rests on the maximum number of 
rounds fired from any gun, Palliser or Fraser. No com- 
parison such as the gallant major attempts to set up can be 
made; in point of fact, there never has been any fair com- 
petitive trial between the two systems. Only one of 
Major Palliser’s 9-in. guns was tested in the same ‘manner 
as the A. and B. Fraser guns, i.e, with the vent in the 
service position, and this gun burst at the second round, 
The other 9in. gun had the vent at the rear of the charge, 
and became unserviceable at the 170th round, although, 
from the position of the vent, it still exists after 5v0 
rounds, in a somewhat similar state to the Fraser gun with 
a wrought iron tube, which was unserviceable at about 
250 rounds. But the 9in. Fraser gun, with a stee! tube, 
and tested with its vent at the rear, and under the same 
conditions as the other two Sin. guns. is still, after firing 
500 rounds, as serviceable as ever, and is in the same state 
as to the chase as though it had never been fired. What 
therefore, comes of the statement that the Palliser guns 
have beaten the Fraser guns! We repeat, they have 
never been tried competitively but on one occasion, when, 
as we have seen, the Palliser gun burst explosively at the 
second round. 

No man in England more thoroughly understands than 
Major Palliser the influence exerted on the endurance of a 
gun by the position of the vent. In a pamphlet letter, 
addressed by him to the Secretary to the Orduauce Select 
Committee, and pretty freely circulated among officers and 
others interested in gunnery, we find the following passage, 
which we produce verbatim :—* I am aware that increased 
velocities have been obtained from venting some distauce 
in front of the breech of a gun, thereby tiring the charge 
towards its centre, but Tam strong!y of opinion that this 
encrement of velocity is acquired ut the cost of a highly- 
increased strain on the gun, for when the charge is fired in 
the centre the flame travels simultaneously backwards and 
forwards, aud thus double the amount of powder is sud- 
denly ignited that would be were the charge tired from 
either extremity.” It is not easy to understand how 
Major Palliser, knowing that his heavy guns were 
spared a strain to which the Woolwich guns were 


exposed, @an assert that they displayed more en- 
durance. He might as well fire one-half or two-third 


charges, the vents being in the same place in both guns, 
and then claim the superiority for his productions. The 
gallant major delights in calling attention, we may add, to 
the heavy powder charges he uses. But he forgets to state 
that these charges are great only in name. His guns can- 
not burn them. Captain Noble, of the Ordnance Select 
Committee, writing on this subject, says of the 7in. aud 
Sin. Palliser guns: “ It appears that owing probably to the 
position of the vent, these guns are not able to cousume 
large charges with advantage. A considerab e quantity of the 
powder was blown out of the gun unignited, und was subse- 
quently picked up in front. In the 8in. gun 22 Ib. gave 
practically the same velocity as 30 1b., and in the 7in. 
gun 16 1b. would probably give a velocity equal to that 
given by 22 lb.” If this be the case what becomes 
of all the severe trials which Major Palliser’s guns 
have been said to sustain and the tremendous charges of 
powder we have been told these guus were tested with! 
The system of construction is radically bad and unmechani- 
cal, and it can only result in disappointment. We have, 
on the contrary, in the modern Woolwich gun, for which 
the nation is indebted to Colonel Campbell and Mr. Fraser, 
the best and cheapest gun in the world, and neither Major 
Anson nor any one else has succeeded in proving that more 
is claimed for it than it deserves, or that a combination of 
cast and wrought iron can be judiciously substituted for 
the magnificent wrought iron forgings which are now pro- 
duced with equal certainty and facility at Woolwich. We 
have seen what the gun which Major Anson asserts was 
unfairly treated, really is. We must reserve for future con- 
sideration other charges brought by Majors Anson and 
Palliser against the Woolwich gun factories. 


ENGLISH ENGINEERING IN TURKEY. 
We are almost afraid to refer to railways in Turkey 
lest we should again incur the ire of their champion, Sir 
R. M. Stephenson, but the matter is of too serious interest 
to be avoided at a time when we may naturally 
expect that English engineers should find employment 
there, in consequence of the foundation of the railway 
system being laid with English capital. We find the 
Government beset by Belgians and French on the ground 
of the non-fulfilment of duties by the English engineers, 
contractors, and directors, But the Ottoman Government 
has at last set out in official terms some of its grievances, 
and they deserve attention, the more particularly as no pub- 
licity has been given to them here. To every paper was 
communicated a document called a protest, signed by *ir 
R. M. Stephenson, Mr. W. Gladstone, and others repre- 
senting the Turkish railway companies, in which they 
began by stating they had finished their railways and 
worked them properly, aud accused the Government of 
breach of faith, but we find in one Turkish paper au official 
document signed by his Excellency the Minister of Public 
Works, which tells a very different story. ‘ 
Under such circumstances the document, which is in 
French, is very unlikely to come before the public at large, 








Avaust 28, 1868. 


THE ENGINEER. 


167 





es 

and the more pertoaletly ap the railway directors rofess 
to be ignorant of it. This is not as it should be, and 
therefore we proceed to — the most important portions 
before our readers. ith regard to the Varna and 
Ruschuk Railway the Porte states that in August, 1866, the 
company informed them that the line would be completely 
fnished in the month of October, and asked the Govern- 
ment to proceed to take over the line in October. The 
Government doubted that the works were so forward as 
the company alleged, and consequently it was not until 
after repeated applications and a “ general declaration that 
all was completed” that a special commissioner went to 
Varna to inspect the line. 

Let us now see what the company consider a completed 
line. We quote the official document :—“The com- 
missioner, to his great surprise, found that on this 
railway, 80 completely terminated on the saying of 
the company, the permanent way was not even placed on 
the whole length. Halfway between Varna and Ruschuk 
there was a deficiency of about three miles, which the com- 
missioner had to pass on horseback. Besides, many comple- 
mentary works remained to be executed. Embankments 
had to be raised at the crossing of marshes, the waters of 
which inundated them. The ballast was almust every- 
where insuflicient as to thickness, mediocre or bad as to 
quality and laying. The placing of the permanent 
bridges was not completed, the large viaduct of Sheitanjik 
required its metal platform to be consolidated. As to 
workshops there were only the walls. Nowhere was there 
a turntable.” 

The Government refused to receive the line, and the 
company made several propositions and protests. The 
company had to set to work to finish the line, but by 
the month of March, 1867, and before it had got through, 
its resources were exhausted. It demanded payment of 
guarantee of the Government, which the Government 
refused. The company then went on the beseeching 
system, and the Government consented to help it, lending it 
£40,080 on account of the guarantee. ‘Lhis £40,080 was 
to be applied to the purchase of rolling stock, but was 
otherwise appropriated by the company. In July the line 
was inspected again, and found incomplete. In November it 
was not better, and the goods offered could not be carried. 
In this state of affairs the company asked the Govern- 
ment not only for further cash advances, but that the 
guarantee should date back from September, 1866 (instead 
of October), and that the guaranteed interest should be 
raised from 7 per cent. to 8 per cent. This was refused. 
The company then brought down its applications to a 
request for a further advance of £14,000. This was not 
favourably considered, as, besides the conduct of the 
board, the Government found out that instead of the truth 
being told to the shareholders at the general meeting, the 
audacity of the board had gone so far as to tax the Govern- 
ment with injustice in uot paying the guarantee from 
the Ist September, 1866. ‘The Government in January 
of this year informed the board that it would advance 
nothing more, that if the company could not fulfil its 
obligations the Government would be compelled to pro- 
nouuce its décheance, that is to say, to wind it up, and 
also called on the company for its accounts. The general 
meeting of the Varna Company was held in the spring, 
but so far from the directors informing the shareholders 
of the state of affairs, and that the Government was 
prepared to proceed to forfeiture, they, we are informed, 
made things pleasant, and told a very different story, lay- 
ing the blame on the Government. With regard to the 
accounts, they did not present them to their own 
shareholders, because, as they said, the Government had 
not examined them—as if any examination by the Govern- 
ment in Constantinople had anything to do with rendering 
accounts in London! The Government has now, it 
appears, made three demands on the company to render 
proper accounts. 

The Kustenjeh Company, also an assailant of the Govern- 
ment, is stated not to have completed its harbour works, 
and to have altered the plan of them without previous 
authorisation from the Government. 

The Ottoman, Smyrna, and Aidin Railway comes in for 
lengthened notice, too long for our columns. At the time 
of the expiration of the extended term, Ist July, 1866, the 
line was deficient in sidings, turntables, working stock, 
passenger stations, goods stations, and permanent bridges, 
and the main cuttings were unfinished. This is sufficiently 
attested by the disasters in the last winter. The Turkish 
Government relate in great detail their indulgent conces- 
sions to this unhappy undertakiug. 

With these several undertakings the Government con- 
trasts the Smyrna and Cassaba Railway, constructed by 
Mr, Edward Price. It says the example of this 
line, “constructed with economy and administered 
with intelligence, of which the income is on the 
point of reaching the minimum guaranteed by the 
State, is a proof that in Turkey, as elsewhere, under- 
takings may succeed if they are confided to the manage- 
ment of those who are prudent, economical, and, particu- 
larly, honest and sincere in their relations with the Govern- 
ment.” It calls upon the shareholders in the defaulting 
companies to give their attention to the disorder and want 
of foresight of their directors. There is very little hope of 
shareholders doing this, hoodwinked as they are, and we 
fear there is little hope of an early remedy to these evils, 
however high the social position of the directors may be. 
These concerns appear to have been delivered over to 
Messrs, Peto, Betts, and Crampton, and their connections, 
Messrs, Coleman, Freshfields, Sir R. M. Stephenson, Albert 
Grant, General Credit, Credit Foncier, &c.; and although 
they figure as separate undertakings, in which each mem- 
ber of the combination does not enter, there is certainly a 
soliuarity*in the general operations. In each the share- 
holders have been surrendered to the demands of the 
bondholders; in each there have been speculations in the 
securities of the companies, in which the companies have 
got little money, and others have large profits and commis- 
slous, repeating the London, Chatham, and Dover tale over 
again, with part of the original corps, and with supple- 
mentary assistance, 








Mr. Albert Grant devoted his talents chiefly to the 
Varna shares, These shares came out at a premium, but 
the Credit Foncier now figures for £560,000 worth of shares, 
and Credit Foncier managers now participate in the manage- 
ment of the Varna Railway. Notwithstanding the protec- 
tion of this management, the shareholders in that unfortu- 
nate concern may now learn that the large sum of £560,000 
figuring in their balance-sheet, and on which their hopes 
greatly depend, has been threatened with “ décheance” by 
the Government, besides encountering other evils. 

It is to be presumed the influence of Messrs. Peto, 
Betts, and Crampton’s financiering and administration 
must be the effective cause of the embarrasments of the 
Turkish railways, as of the American, the London, Chat- 
ham, and Dover, and everything they have been connected 
with, and notably of the downfall of their own firm and 
the disrepute of those connected with them. This probably 
paralyses still the respectable men Whom we have named, 
who are yet interested in Turkish railways, and it would 
appear to blind them throughout their proceedings; other- 
wise, when they were making complaints against Messrs. 
Peto, Betts, and Crampton for not finishing their lines, 
they would never have published that their lines were 
finished, and their obligations towards the Government 
fulfilled. ‘There must be something wrong in the system 
of administration. It has been alleged against them that 
they have no one on their boards acquainted with Turkey, 
and hence many of their disasters, but two of the boards 
strengthened themselves with the contractor's agent. In 
one case this has much contributed to simplify and con- 
solidate the administration, as one of his emp/oyées is the 
general manager, and the contract for the permanent way 
is given to his brother. Hence the general manager and 
the contractor for maintenance of permanent way ought to 
act in harmony, but as yet there have been no profits to 
the company. 

The arrangements for permanent way appear to be 
generally expensive, and pressing unduly on the com- 
panies and the Government. In the case of the Smyrna 
and Aidin, the contractor was relieved from his obligation 
to maintain the line for twelve months after opening, and 
there has been a very heavy charge. In the case of the 
Varna the same, and yet this is the line on which Mr. 
Crampton stated in the Court of Bankruptcy that he had 
made £250,000 profit; and there appearsto have been a want 
of caution on the part of his friends the directors iu releasing 
him from the maintenance. In the case of what may be 
called the contrast railway, the Smyrna and Cassaba, Mr. 
Price did maintain the line, and the charges being kept 
down, the favourable financial position of the company is 
much owing to this. We dwell on this practical point be- 
cause itis the duty of an engineer to Jook to the com- 
mercial success of an undertaking with which he is con- 
nected; and ifa line is unduly and unjustly weighted with 
maintenance the first year, it cannot show a fair return. 
The old practice of throwing the twelvemonth’s main- 
tenance on the contractor is the common sense way of 
testing the proper construction of the line. If an article 
seut home by auy tradesman is found defective it is re- 
turned, and no respectable man refuses to make good 
defects. 








THE RIVER SHANNON INUNDATIONS. 
Tue following letter to Mr, Bateman, C.E., has been for- 
warded to us for publication by the author :— 


Raheen Lodge, Ballinasloe, 20th July, 1868. 

Dear Sir,—(1) It is now six years since 7 and I were employed 
to go over the Shannon with the view of devising plans for con- 
fining the flood waters of that great river, and preventing inunda- 
tions. You were employed and paid by the Government; I was 
employed and paid by the landowners, We went along the river 
twice, and I, who had been along it before, and had studied it care- 
fully, pointed out to you all the peculiarities of the river, and gave 
you in six —: papers the outlines of the remedial measures I 
proposed. You, after having the subject before you for ten months, 
reported to the Government at great length in 1863. You adopted 
nearly all the plans I suggested, but you added others which 
increased your estimate to £283,000, being more than double the 
value of the benefit anticipated to result. Your report was not 
approved of either by the Government or by the landowners. 

2. In 1865 committees of both Houses of Parliament sat on the 
subject. You were again commissioned to make a second 
engineering survey of the Shannon, and to make out plans, sections, 
and estimates in detail for regulating its flood waters. At the 
same time I was commissioned in the same terms by the Govern- 
ment to make a separate engineering survey of the Shannon, and 
to furnish plans, sections, and estimates in detail for regulating its 
flood waters. My report and plans were forwarded to the 
Government on the 30th April, 1867; yours in the following June. 
Your estimate for the works is £290,605. You say that any lesser 
sum than this expended on the Shannon would be ineffective; 
that ‘* £200,000 spent on the river in the hope of doing any good 
would be just so much money wasted.” As long as your assertion 
is credited the Shannon floods must continue to inundate the 
country, and so of the river Suck. The country will be suffering 
and complaining, and the several thousand pounds which those 
surveys and reports and committees have cost will be useless—just 
so much money thrown away. 

3. My estimate for the works I propose is £143,920. I give an 
estimate for regulating weirs with some excavation, amounting to 
£92,597. I assert in my report that the smaller plan, estimated to 
cost only £92,597, would save the crops on the lowlands from all 
summer and autumn floods. 

4. On closely examining your plans I see that the great and radi- 
cal difference between them and mine lies in the form of regulating 
weir proposed. We both agree fully in the absolute necessity of 
having movable regulating weirs constructed in place of the present 
solid stone weir mounds. We differ widely as to the design, the 
material, and position of the flood gates we propose. I have stated 
objections to yours, and you have condemned mine freely, But as 
you are relied on and put forward by her Majesty’s Government, 
and quoted as the first hydraulic engineer in Kngland, the members 
of the Government support your opinion and rely on it, and the 
immense interest of the owners and occupiers of the flooded lands, 
and also the interest and honour of science, suffer. I appeal to the 
scientific public. I propose to discuss the subject candidly and 
fairly. I ask you to reply to mein a like spirit. I will first state 
my objections to the principle, the detailed design, and the position 
of your sluices, and I do so from correct copies of your own draw- 
ings now before me. I will wait for your reply to my objections. 
Subsequently, I will show the ease and certainty with which the 
flood valves I propose may be worked, their great value as a regu- 
lating weir, and the great saving of extent of excavation that may 
be effected by oy them in the Shannon instead of your sluices. 

5. Objections to Mr. Bat "s proposed regulating weurs.—First, 
they are of a very complicated structure, and are composed of an 








immense number of , many of which are to be in motion. 
For instance, the ting weir you propose to be constructed in 
the Shannon at Worldsend, near C l, is posed of 11 
turbine mills, 88 worms, 22 shafts, 88 crank shafts, ‘88 connecting 
rods, 208 bearings, 55 couplings, 88 cranks, 100 stops, 44 valves, 
88 doors, 33 bevel wheels, &c. &c., and many others, amounting to 
more than 2000 separate pieces of iron, weighing 552 tons. 

6. Secondly, these 200U separate pieces you propose to bolt toge- 
ther in a line across the river as an iron wall 7#ft. deep, and nearly 
700ft. long, or 53,000 square feet. In dry weather that iron wail 
is to be continuous and close as a barrier to keep up the proposed 
level of the water above for navigation. So far so good. But in 
floods how do you propose to make way for the surplus water ?— 
not by making a clear gap or gaps from the surface to the bed of 
the river, but you merely provide apertures in the iron wall 6ft. 
broad and 4ft. deep, wholly submerged, the upper side of each 
aperture being 3ft. submerged under the surface of the river. All 
om submerged apertures give an area of but 2112 square feet. 
One-third part only of your iron regulating weir can be opened in 
floods, two-thirds of it remains permanently immovable, acting as 
an artificial obstruction to the passage of the flood waters. 

7. I say this is a great fault. I say a regulating weir for a great 
river shoul: be so constructed as to give large free gaps open from 
the bed of the river to its surface at least. 

8. Thirdly, the sluice apertures are all and each surrounded on 
every side by the edges of iron plates. Even at the bottom an 
iron plate is placed projecting upwards 7jin. This would cause 
great contraction of the body of water rushing through, and con- 
sequent inefficiency. More water would issue under the same 
head if the apertures were bounded by timbers of some inches 
thickness. 

9. Fourthly, you place the line of your sluices very oblique to 
the line of the current of the river, and the flood-water going 
through them should make two turns, one on entering and the 
other on leaving the sluice apertures. 

10. The result of your design is that, in order to let off the 
flood-water through your perforated iron wall, you find it essential 
to provide for a fall of 2ft. at Worldsend. Similarly of the other 
weirs you provide for falls as follows, viz.:—Killaloe, 2ft. 2in.; 
Meelick 3ft. 3in.; Athlone, 2ft. Gin.; Tarmonbarry, 3ft.; Roosky, 
lft. 6in.; Jamestown, 2ft. Amount of fall at the sluices in floods, 
14ft. 5in. 

1l. This is the sum of the objections to your ay oe turbine 
regulating weirs, viz., that they necessitate falls amounting to 
144ft., which must be procured at animmense expense. The total 
fall of flood-water from the head of Jamestown to the foot of 
Killaloe weir will be by your proposals, according to your sections, 
35ft. Out of that fall you require 14}ft. to propel the water 
through the apertures in your regulating weirs, leaving but 20}ft. 
fall in the surface of the water to propel the stream along sixty- 
two miles of river, being 4in. per mile. With this surface fall, in 
order to carry off the fiood-waters, you have to increase the river 
channel by larger excavations than otherwise, at a cost of many 
thousands of pounds. 

12. A regulating weir that would pass off the flood at Killaloe, 
with a head of din. instead of the head of 26}in. required by your 
weir, and similarly at the other falls, would occupy but l8in. of 
the whole fall of 35ft. from Jamestown to Killaloe, and would add 
12}ft. to the 20}ft. you leave in the surface slope of the river, 
making a total surface fall of 33ft. in the river of sixty-two miles, 
or 64in. per mile, which is a good fall for so great a river as the 
Shannon. With this surface fall of 64in. per mile a considerably 
lesser channel than that required with your surface fall of din. per 
mile would carry off the flood-waters, and an immense amount of 
the excavations you propose may be dispensed with, and the 
project executed for less than half the amount of your estimate. 
‘The question, therefore, is whether the perforated iron walls, with 
the forty-two turbine wheels, which you propose for regulating the 
flood-waters of the Shannon, are the best kind of regulating weirs 
that can be designed. 

13. I say a regulating weir can be constructed that will be free 
from those objections, and that will occupy but one-eighth the 
head or fall of water yours require, and leave far more of the 
natural fall of the river in the surface inclination to pee the 
stream in floods, and thus a smaller channel will suffice, and much 
of the great cost of your excavation may be dispensed with, and 
the drainage effected for less than half of your estimate. 

14. It is therefore of immense importance that the public should 
fully understand this question as well as the Government. I 
therefore hope that you will reply publicly to this letter, and 
answer the objections I have made against your regulating weirs 
in a clear and candid manner, and let the scientific public judge. 

15. Concisely, my objections to your weirs are—First, they are 
composed of too much machinery and complication; secondly, 
they do not afford free open gaps for the flood-waters, but 
merely submerged apertures, and that they open merely to one- 
third of the sectional area of the river channel where they are 
placed; thirdly, the apertures are each surrounded by plates on 
edge on all sides ; fourthly, they are placed obliquely to the line of 
the stream. 

16. They thus require and waste nearly half of the natural fall 
of the river, which should be left in the surface inclination to 
propel the current. 

17. I much regret being obliged to occupy any of your valuable 
time or of my own in this correspondence or controversy, but the 
very important circumstances of the case render it essential. 

JaMeES Synaln, C.E. 











LAUNCH OF AN AMERICAN GuNBOAT.—The gunboat Kenosha 
was recently launched at the New York Navy-yard. The day was 
a rainy one, but cleared up for an hour or so about the time of the 
launch, which took place in the presence of a large number of 
spectators. The Kenosha was constructed under the superin- 
tendence of Naval Constructor Delans, and may be looked upon as 
a beautiful specimen of naval architecture. She is 1740 tons 
burden, and her battery will consist of one 1l-in. pivot gun, six 
8-in. guns on iron carriages, one 60-pounder on forecastle, two 
24-pounders on poop, and two 12-pounder boat guns. Her dimen- 
sions are as follows:—Length between perpendiculars, 250ft. Gin. ; 
extreme length, 283ft. 9in.; extreme breadth of beam, 38ft.; depth 
of hold, 19ft. 7in. She is to be supplied with double piston-rod 
back-acting engines, having two cylinders 50in. in diameter and 
42in, stroke of piston. She will be furnished with Sewell’s con- 
denser, and will have four main boilers, five furnaces in each, 
The propeller will be of the kind denominated the ‘* two-bladed 
hoisting screw.” She is to be bark rigged, and will carry a large 
quantity of canvas. 

THE BorLeR EXPLOSION AT MERSEY STEEL WoRKS.—A terrible 
explosion of a vertical boiler, fired by waste ball furnace 
took place last Thursday evening week at the Mersey Steel Works, 
Liverpool. At least seven men are already dead amongst the total 
of eleven injured. The boiler was some 50ft. high, 6ft. in diameter, 
and with —_ of 2ft. 3in. flues, As far as we can guess from 
the, as usual, extremely unscientific accounts that have appeared 
in the local papers, the disaster occurred through the phe san of 
one of the internal flues. One of these papers tells us that “the 
steam” “‘ thus generated” in the boiler ‘* occasions the enormous 
draught of air through the furnaces essential for the purposes of 
smelting and rolling.” Further on, it is “ congestannd that some 
flaw had taken place in the bottom of the boiler, which was about 
an inch (/) in thickness, and that the water and steam escaped 
through the flues into the fires, ing the explosion/ At the 
time of the occurrence the refuse from the iron, which is tech- 
nically called ‘cinders,’ was running in a heated mass from the 
necks of the furnace, and the water descending upon this and also 
upon the pens fires within the furnaces, forced down by the 
pressure of steam, gave the explosion a downward tendency and 
caused the vertical form which the mass of ruins presented!” How- 
ever, the Times, Daily News, &c., are not much more scientific on 
such matters, so that we should not complain of a Liverpool paper. 
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MR. G. P. BIDDER’S INAUGURAL ADDRESS.* 


Mr. Broper gaid the leading object of the Association was the 
ps hope of science to the great objects of life, and the special 
object of this committee was to consider the os of the 
laws of mechanics to all mechanical operations, for the benefit of 
human kind. In mechanics they this advantage, that the 
laws applied were certain, and that their application must be 
productive of benefit to mankind in general. He proposed on the 
present occasion to touch upon several topics which were engaging 
public attention; and first he would deal with the great water 
question. He congratulated the committee on the presence of 
several of the most eminent authorities on this question, among 
whom were Mr. Hawkesley and Mr. Bateman, from whom doubt- 
less the section would be enabled to derive some valuable infor- 
mation before it broke up. The question of the supply of water 
to towns, and its utilisation for manufacturing and other purposes, 
as well as the requisite means to prevent its pollution by the 
refuse of manufactories and the sewage of towns, was one of great 
interest and importance, and might be said to constitute the 
sensational literature of the profession to which he belonged. 
Whether they looked at the rivers of India, America, and the 
continent of Europe, or at those of this country, they would find 
them all governed by the same general law. It was found that 
the greatest rainfall took place in high regions, the water finding 
its way down the sides of the mountains, and forming the rivers 
which flowed through the valleys below, supplying the towns 
upon their banks, and affording a valuable means of conveying the 
—- of commerce from place to place. The rainfall in the 

imalayas was said to amount to 400in. per annum; in the 
mountains of Cumberland the rainfall reached 200in. per annum, 
while in the neighbourhood of Norwich the rainfall was only 
20in. per annum; and he had been told by the late Sir R. Stephen- 
son that on one occasion in the Ganges Sin. of rain actually 
fell within half-an-hour. Thesubject was one of so much importance 
that he thought the Association ought to ask the Government to 
aid them in making investigations as to the quantities of water 
falling along the courses of the different rivers; the amount of 
rainfall at different intervals; and the meteorological phenomena 
accompanying the different rainfalls. Observations of this kind 
taken over a series of years would furnish a most valuable collec- 
tion of data for the guidance of engineers. He might illustrate 
these remarks by a reference to the rivers in this neighbourhood. 
The Wensum and the Yare converged a little below Norwich, they 
were joined by the Waveney below Reedham, and by the Bure, 
which flowed into the harbour at Yarmouth. There was little doubt 
that there was formerly a great estuary at Yarmouth, but that the 
water had been confined by the sands which formed the denes 
along the coast into the narrow channel which flowed through 
Gorleston. Formerly, he believed the Waveney flowed through 
Mutford lock, a dam erected under the advice of some Dutch 
engineers in order to prevent the incursions of the sea; but how- 
ever this may be, it was certain that the whole flow of the river 
between Norwich and Yarmouth was maintained by a fall of between 
din. and Sin. This fact was attended with great advantage to the 
district; the water did not contain much matter in solution, and 
the gentle flow of the river maintained a good depth of water for 
the navigation, and did not destroy the banks, which were com- 
posed of a soft material. Such was the facility afforded by the 
river for navigation that the wherries plying between Norwich 
and Yarmouth maintained to this day a whol competiti 
with the railway. The waters of the various rivers were subject 
to laws about which there could be no doubt until they came into 
contact with the tide, and here arose an element of disscussion 
which had given rise to much diversity of opinion, and even to 
some litigation. Yarmouth was surrounded by a vast extent of 
sand, and the consequence of this was that the tide on both sides 
at Aldborough and the Lynn Estuary rose from lé6ft, to 18ft. at 
the spring, while it only rose 5ft. at Yarmouth. The tidal scour 
at Yarmouth was os reduced, and occasioned a Jarge outlay 
in maintaining the and extending the draught of water. But 
if the tide were as high at Yarmouth as it was on each side, it 
was doubtful whether it would not produce disastrous results. 
As to the maintenance of the bar, and how much was due to the 
rivers and how much to the tide, there was much difference of 
opinion; and he thought the Association might aid in the elucida- 
tion of the question by the collection of accurate data from the 
authorities at Yarmouth and Lowestoft. He would suggest that, 
as the Association was to meet next in Exeter, similar information 
should be obtained beforehand by the Association as to the con- 
dition of the harbour there, and the effect of the tides on the 
different works there. The result of the convergence of the rivers 
he had mentioned at Yarmouth was to give that port a monopoly 
of the trade of the district, and so injurious was this monopoly 
that forty-three years since the late Sir William Cubitt obtained an 
Act of Parliament for the construction of a harbour at Lowestoft, the 
captial for which undertaking was mainly provided from the city 
of Norwich; but the money subscribed was insufficient to carry 
out the works on that scale which would enable the harbour to 
be used to any great extent, and until the railway took it up and 
made Lowestoft what it now was, the full advantages which Yar- 
mouth could give to the district had never been realised. The 
Yarmouth people then set about improving their harbour and 
ameliorating the port charges, the result of which was that great 
advantage had been reaped by Norwich and the surrounding dis- 
tricts. There were now two harbours within a few miles of each 
other constituted on totally different principles—that of Yarmouth 
being maintained by the flow of water from the land, while that 
of Lowestoft was maintained partly by dredging, there being no 
land water, except a little that entered the harbour through the 
unlocking vessels. His belief was that the result of a thorough 
investigation, conducted by competent persons, would show that 
the land water gave very little advantage to the port of Yarmouth, 
and that if the rivers were allowed to through to the sea in 





attained. In fact, the speed of all the ships in a fleet ought to be 
as nearly the same as possible; and this question of speed was 
na important, and should be the first consideration, for it 
would be of little use to arm a vessel with the best guns, 
and the strongest iron plates, if she were unable to come within 
range of a swifter though weaker: vessel. The battery of a 
ship ought to be placed as evenly as ible, so that the 
utility of the guns might not be interfered with; and he believed 
that the law regulating the rolling of a vessel could be determined 
by mathematicians. These things certainly ought to be ascertained 
before a quarter of a million was cxpendell: ona new vessel. He had 
been somewhat astonished by a circumstance which happened about 
two months ago. He was talking to a friend about Shoeburyness, 
when a third gentleman joined the conversation, which soon turned 
upon ships. He (the president) said he did not think it creditable 
to the Admiralty or to the Constructor of the Navy that ships went 
to sea before it was known how much or how little they would roll, 
and he referred to the statement he had seen in the Times as to the 

iscreditable condition of the fleet which had gone from the 
Channel to Lisbon. The third gentleman just referred to denied 
the authenticity of reports that had appeared in ref to the 
rolling of ships, and said, ‘“‘I have letters from the captains of 
those vessels stating that they were as firm as rocks, and that 
there was no occasion on which they could not dine in their cabins 
without requiring any protection for their dishes.” He (the presi- 
dent) then said, **Do you mean to say that the official statements 
which have appeared, and which have not been contradicted, are 
untrue?” and the reply he received was, ‘‘ What I have stated is 
what I have from the captains themselves.” The gentleman who 
made this statement having walked away, he (the president) was 
told that it was Mr. Reed, the Chief Constructor of the Navy. Now 
if there were private documents entirely at variance with those 
furnished for the information of Parliament and the public, either 
the Admiralty must be leaving the public in the dark or they 
had been themselves deluded. With regard to the ability 
of vessels to go easily through a heavy, head sea, that 
would depend on the disposition of the weights near her stern, 
and it often happened that this circumstance accounted for a 
reversal of the relative speed of vessels in smooth and in rough 
water. In fact no smooth water test was sufficient to show the 
speed of a vessel, and every ship ought to be tested at sea under 
the direction of a commission of independent and competent 
persons, As to the protection to be afforded to a vessel by armour 
plating, he thought that this should be made subservient to speed 
and steadiness, and with regard to propulsion, he thought that 
before the country expended a large sum on a new system, as had 
recently been the case, its utility ought to be ascertained, and it 
should not be a matter of doubt whether it involved the most 
economical or the most wasteful application of fuel. With respect 
to our coast defences he was one of a corps of volunteers who had 
been considering this question with a view to advising her Majesty’s 
Government thereon, and the first question they had to aie 
was the defence of East Anglia, the coast of which was undoubtedly 
the most easily accessible to an enemy of any portion of the king- 
dom; but without betraying confidence he might state that it 
could by the adoption of judicious means be easily defended, and 
that, too, without the erection of the ponderous forts which 
had been constructed on the southern coast. The advance in the 
science of gunnery had almost put an end to the embrasure system, 
and it was found that men were safer in a line of open country 
than when crowded into a given point within embrasures where 
the fire of powerful artillery could be concentrated upon them. 
He thought it highly necessary that the whole question of the 
application of gunpowder to gunnery should be thoroughly 
considered and absolutely determined. The president next turned 
to the subject of telegraphy, and having alluded to the Indo- 
European telegraph, in the completion of which Mr. Siemens was 
engaged, he expressed a hope that before long this country might 
obtain an entirely independent line of telegraphic communication 
with India by way of Gibraltar and the Cape. In conclusion, he 
referred to technical education, arguing that attention should be 
chiefly directed to the branch which the student intended to make 
his pursuit in after life, and that the basis of this education 
should be a sound knowledge of the laws of mechanics. 

On the motion of Mr. Gregory, seconded by Professor Rankine, 
it was resolved that the address just delivered be printed for the 
benefit of the Association. 











ON THE PROPER FORMS OF PROJECTILES FOR 
PENETRATION THROUGH WATER.* 
By J. WuitwortH, LL.D., F.R.S. 

A photograph which was exbibited showed the result of experiments 
that has been made by Mr, Whitworth with the three descriptions 
of projectiles shown on the top of the iron plate. The iron plate 
shown in the photograph is 50in. long, 13in. wide, 1°2in. thick, and 
was immersed in water 39in. deep. The gun used was the 1-pounder, 
from which all the former experiments were made previous to the 
first penetration of 4in. armour plate from a 70-pounder rifled gun 
in October, 1858. Theangle of depression of the guns was 7 deg. 7 
min. ;the distance which the projectile passed through the water from 
the point of entering to the bull's eye is 80in. No. 1 projectile is 
Whitworth steel, and of the form always advocated by the author 
for use at sea. The photograph shows that it is not deflected by 
ing through water. No. 2 shot, with hemispherical form of 
con was deflected, and struck 94in. above the bull’s eye. No. 3 
projectile is of white cast iron, commonly called the Palliser, or 
chilled shot, and it struck 19in. above the bull’s eye, its conical 
form of head causing it to rise quickly out of the water. The 
advantages of No. 1 projectile are—First, its power of penetration 
when fired, even at extreme angles, against armour plates; 
secondly, its large internal capacity as a shell; thirdly, the capa- 
bility of passing through water, and of penetrating armour below 
the water line. The No. 3 projectile is advocated by Major Palliser 
tof thech and its power of penetration, which latter 





other directions, a large area of land situated in their neig - 
hood, which was now dered unproductive by the flood and 
tidal waters, might be utilised. The next topic connected with 
the water question to which he should refer had reference to an 
undertaking that had excited great attention throughout the 
world—the Suez Canal, which was now approaching completion, 
and the success of which would doubtless afford gratification to all 
right-minded men. That canal passed through what was called 
the Bitter Lake, which was situated in a depression of the land 
40ft. below the level of the Red Sea. The lake was and would 
have to be filled by the water of the Red Sea, distant about 
eighteen miles. The area of the lake was 2 the French to 
be 500,000 square yards, or about 150 square miles, and as the 
evaporation of water in was at the rate of lin. per diem, 
it would amount over the area of the lake to 3,600,000,000 of 
cubic feet per diem, or 2500ft. per minute. The water of the Red 
Sea was depressed by the northerly winds about nine months out 
of the twelve, and the southerly winds caused the water to rise 
about 5ft. Now, he thought the Association should endeavour to 
get information as to all the phenomena that might attend the 
filling of the Bitter Lake, The enormous evaporation of lin. per 
diem, which was equal to a rainfall of 365in. per annum, could not 
but exercise some influence on the atmosphere of the surrounding 
district, and this ought to be carefully watched, and the most 
accurate observations taken. The next topic to which he would 
advert was the status of our navy, some of the departments of 
which were certainly not in a condition that was altogether satis- 
factory tothe country. He believed the only desire in this country 
was that we should have the very best ships that were obtainable; 
but he thought that every one who understood the subject wou 

agree with him that before any vessel was built her speed and 
other qualities ought to be determined. This rule ought to be 
applied to the navy, so that the combined operations of a fleet 
could otherwise be 





might be carried out with more certainty than 


on p 
quality, however, depends upon its being fired at a near approach to 
right angles against armour plates, Its adoption is also supported 
by the Director of Ordnance (at the War-office) and the President 
of the Ordnance Select Committee. The author regrets that he 
has for so many years been so frequently obliged to differ in 
opinion on mechanical subjects with these gentlemen. His objec- 
tions to this projectile are, first, that when it is fired at con- 
siderable langle against an armour-plate its form induces it to 
glance off, and the brittleness of the metal causes it to break up; 
and it is to be observed that in naval actions oblique fire is the 
rule, and direct fire is the rare exception. Second, that the 
brittleness, and consequent weakness of the metal, necessitates a 
greater thickness of the sides, and reduces its internal capacity as 
ashell, And, third, that its form renders it useless for —- 
tion under water. If the First Lord of the Treasury would have a 
few rounds fired at sea from the Whitworth 7in. gun and the 
Woolwich 7in. gun, with each kind of projectile, at a range of, 
say, 500 yards, and at various angles, inst an armonr plate 
fixed on the side of an old ship, the result would show which 
description of projectile was the best adapted for the service. 
This wer of penetration under water with the flat 
fs i projectile was first brought by Mr. Whitworth 
under the notice of the War-office and the Admiralty 
in 1857, simultaneously with the introduction of armour- 
plating, and by desire of the late Lord Hardinge, who was then 
commander-in-chief, a 24-pounder howitzer was rifled and was 
sent with some projectiles for trial to Portsmouth. The experi- 
ment was perfectly suc Captain Hewlett, of the - 
Excellent, says in his report to the Admiralty, January 25th, 1858: 
—‘ The penetration into wood at this depth under water has, I 
believe, never before been obtained.” In 1864 the matter was 
brought before the Armstrong and Whitworth Committee, and an 
experiment was made from the Stork gunboat with a Whitworth 


70-pounder gun. On that occasion the projectile penetrated, at 
3°75ft. under water, the side of the Alf. which was of oak 24in, 
thick. The author has been induced to bring this subject before 
the Mechanical Section of the British Association, in the hope that 
it may receive that attention which, in his opinion, its importance 
demands at the present time, when it is contemplated to incur q 
large expenditure in providing the navy with ammunition which 
must prove useless for firing at the water-line of an enemy’s ship, 

In the discussion that followed, Mr. Bramwell said there could 
be no question as to the economy of the Palliser shell as compared 
with steel. Palliser’s shells had been eminently successful. He 
had seen one go through aniron plate of 84in. The steel shots cost 
five times as much as Palliser’s. If after firing they took upa frag. 
ment of a steel shell it would be found so hot that it would burn 
the hand, while in the case of Palliser’s no appreciable heat wag 
— 

Mr. Vignoles was of opinion that a square-headed shot would be 
more efficacious than a pointed shot. 

Sir E. Belcher thought Palliser’s shot was best for land work, 
but when it struck the surface of the water it ricocheted. 

A very general opinion was expressed in favour of Mr. Whit. 
worth’s system ; aud the chairman expressed the thanks of the 
Section to the author. 











DESCRIPTION OF A VENTILATING FIRE. 
PLACE, WITH RESULTS OF EXPERIMENTS 
UPON ITS HEATING POWER, AS COMPARED 
WITH THAT OF ORDINARY FIRE-PLACES,* 


By Captain Dovueias Gatton, C.B., F.R.S. 


THE growing necessity of practising economy in the use of fuel, 
and the increasing importance which is being attached to sanitary 
arrangements, have induced me to give an account of a fire-place, 
designed for soldiors’ barrack rooms, which, whilst as 
intended to ventilate the rooms efficiently by supplying cok 
warmed air, is calculated to ensure great economy of fuel. 

There are few details of domestic architecture of greater 
importance in this country than our fire-places, since as a rule we 
are dependant on them for comfort during nearly three-fourths of 
the year. Now, the design of a chimney fire being simpiy to warm 
a room, it is n first of all to contrive matters so that the 
room shall be actually warmed; secondly, that it shall be warmed 
with the smallest expense of fuel possible; and, thirdly, that in 


! warming it the air of the room be pee fo semen pure and fit 


for respiration, and free from smoke and all disagreeable smells, 

In order to take measures with certainty for warming a room by 
means of an open chimney fire, it will be ry to ider how 
or in what manner such a fire communicates heat to a room. 

In a room warmed by an ordinary fire-place the heat is obtained 
from the direct radiation into the room of the heat from the incan- 
descent fire, and from the reflected heat from the sides and back of 
thegrate. Nearly seven-eighths of the heat generated by the coal 
passes with the smoke up the chimney, and carries with it out of the 
room a large quantity of air, amounting, in even moderate sized 
rooms, when the chimney is heated, toas much as from 14,000 cubic 
teet to 20,000 cubic feet in an hour, 

This air must be drawn into the room from somewhere, and 
unless some arrangement is made for supplying the room with 
warmed fresh air, cold air finds its way into the room through the 
chinks of the windows and doors, or wherever it can get in most 
easily, and thus the temperature at the end of the room furthest 
from the fire is kept low, the occupants are subjected to draughts, 
and, if there are two fire-places in the same room, one of which is 
not lighted, the air is even frequently drawn down the vacant 
chimney. 

It is essential to health that the air of a room should be renewed, 
and the oppressive feelings consequent upon the use of close 
stoves, as in Germany, or hot water pipes, as contrasted with open 
fire-plates, arise from the want of a sufficient supply of fresh air. 

The experiments made by the Barrack and Hospital Improve- 
ment Committee, presided over by the late Lord Herbert, showed 
that for a room occupied by several persons to be even moderately 
ventilated, it was nece: that the quantity of airrenewed should 
amount to at least 1000 cubic feet per occupant per hour, and they 
laid down the rule that, assuming each occupant to have 600 cubic 
feet of space, the air of the room should be completely renewed 
twice in an hour. 

General Morin, the head of the Conservatoire des Arts and 
Metiers, in Paris, who more than any man has made ventilation 
his study, has laid down that the air of an ordinary sitting-room 
should be renewed five times in an hour. 

The quantity of air theoretically necessary must depend upon the 
number of occupants of a room, but the power of the chimney as 
a ventilating agent is a fixed quantity, and the number of 
occupants vary; hence the size of the fire-place and chimney must 
be fixed with reference to the probable normal use of the room, 

The grate which is the subject of the present Lp was de- 
signed with the object of obviating the above-named objections to 
the common fire-place, and of providing such adequate means of 
ventilating the soldiers’ rooms in cold weather when the windows 
are shut as would not be liable to be deranged. 

The limit to which the heat from the fire can be so utilised will 
be the point at which it cools down the chimney, so as to check 
the draught and combustion of the fuel. With respect to the ap- 
plication of the grate to existing buildings, the recess in which an 
ordinary fire-grate would be fixed forms the chamber in which the 
air is warmed. 

In order to afford facilities for the occasional cleansing of this 
chamber, and those parts of the air channels connected with it, 
the front of the stove is secured by screws, so that it can be easily 
removed, thus rendering the air chamber accessible. 

The stove was designed with the object of being applied to ex- 
isting chimney openings. In so applying it, the air chamber is to 
be left as large as possible, thoroughly cleansed from all old soot, 
and rendered clean with cement, and lime-whited. Should the 
fire-place be deeper than Ift. 6in., which is the depth required for 
the curved iron smoke-flue, then a lining of brickwork is to be 
built up at the back, to reduce it to that dimension. The chimney 
bars, if too high, must be lowered to suit the height of the stove, 
or to a height above the hearth of 3ft. 3in.; they must also be 
straightened, to receive the covering of the air chambers. These 
coverings should be of 3in. York or other flagging, cut out to re- 
ceive the curved iron-smoke flue, and also to form the bottom of 
the warm-air flue in the chimney-breast. In new buildings the air 
chambers may be rectangular; they must be 4in. narrower 
than the extreme dimensions uf the moulded frame of the stove, 80 
as to give a margin of 2in. in width all round for a bedding of hair 
mortar. 


Numerous experiments have been made at different times upon 
these grates, both as the quantity of air supplied and the 
temperature maintained. The general results show that the air is 
admitted into the rooms at a temperature of from 20 deg. to 30 
deg. Fah. above that of the outer air. The design of the grate 
was intended to preclude the possibility of such a temperature as 
would in any way injure the air introduced, and the annexed 
table of some experiments, made by Dr. Parkes in a hospital ward 
at Chatham, illustrate the hygrometric effect with the grate in 


use, 
The greatest difference between the dry and wet bulbs in the 
ward was:—On the 17th, 8°5 deg.; on the 18th, 6°0 deg.; on the 
19th, 5°5 deg.; on the 20th, 6°5 deg.; on the 21st, 5°0. deg. 
On examining the record of the dry and wet bulbs during these 
days, no evidence can be seen at any time of any unusual or im- 
roper dryness of the atmosphere. The difference between the two 
Bulbs was certainly always greater in the ward, but it was not 
material, 
The temperature of the rooms was invariably found to be #0 
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equable that when the grate was in full action, and the windows 
and other means of ventilation closed, thermometers placed in 
different of the room, near the ceiling and floor, in corners 
furthest from the fire, and on the side nearest to it, but sheltered 
from the radiating effect of the fire, did not vary more than about 1 
deg. Fah. The variation of temperature in a room warmed by a fire 
by radiation, without the action of warmed air, will be found to be 
from 4 deg. to 6 deg. Fah, , and sometimes even much more in cold 


weather. 
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Instead, however, of citing the experiments made in this 
country, it will be more satisfactory to cite those which have been 
been made by General Morin, at the Conservatoire des Arts-et- 
Metiers at Paris, because they will at any rate be free from all 
imputation of partiality. 

The following is an exact translation of General Morin’s paper 
upon his experiments, published in the Annales des Conservatoires 
for the year 1864-65, retaining the French measures and weights. 
The experiments were made in a room 17°32ft. long, 13°27ft. 
broad, and 15ft. high, containing therefore, 3,189 cubic feet. The 
fresh warm air was admitted to the room through an opening close 
to the ceiling. The section of the chimaey was 85°25 square inches, 





and the volume of air driven up it by the fire was 18,117 cubic 


feet per hour, therefore the mean velocity of air passing up the 
chimney was 8#ft. per second. 
Extract SHowrnG RESULT OF THE EXPERIMENTS. 

The experiments were carried out on the 4th, 5th, and 6th of 
October, 1864, with a tompesstane in the open air of 13 deg. or 14 
deg. Cent. (54 deg. to 57 deg. Fah.), and the wind pretty 
strong fromthe north. At each of the three meetings the fire was 
lit with the greatest ease, and the draught at once commenced. 
The temperature of the air that entered the chamber varied from 
30 deg. to 36 deg. Cent., thus being from 17 deg. to 22 deg. 
higher than that of the outside; which would be sufficient even for 
very cold weather. The temperature of the room was, without 
stirring the fire, easily maintained at 19 deg. or 20 deg., that is, 
6 deg. higher than that of the outer air, notwithstanding that the 
means used to measure the quantity of air expelled in a great 
measure prevented the emission of heat radiating from the fire- 
place, which otherwise is in this respect very conveniently 
arranged. We will not here report the whole of the results of 
these experiments, and will content ourselves with enunciating 
principles and their consequences. 

The object of the trials made on the 4th of October was, by pre- 

experiments, to verify the proper working of the appara- 

tus ; we shall pass them over in silence, because they have [merely] 
suggested to us an alteration of the orifice for the entrance of the 
outer air (prise d’air). On the 5th of October the fire was lit at 
10.30 a.m., and the observations were continued until 10.15 oY 
The quantity of coal employed was ten kilogrammes (22°06 lb.) ; 
the supply was in small portions, and terminated at 4.25 p.m., 
that is, after the fire had been lit six hours and five minutes. But 
the combustion was not fully over till 9.25 p.m., when the tem- 
rature of the chamber was still about 18 deg. The discharge of 
oul air attained from 11 a.m., a very satisfactory regularity. The 
maximum discharged per hour was 562 cubic metres, and the 
minimum 466, the mean volume, between 11 a.m. and 4.25 p.m., 
being 513°74 cubic metres per hour, The entrance of air increased 
by degrees from 11 a.m., till noon, according as the apparatus got 
hea‘ From 12.30 to 4.25 p.m. the mean was 412°30 cubic 
metres per hour, say 80 per cent. of the volume of air discharged 
(evacué). After 5 p.m., that is, thirty-five minutes after the last 
supply of coal, the volume of air admitted gradually diminished ; 
but at 8.45 p.m., it had fallen only to 289°4 cubic metres, and at 
10.15 the volume per hour entering was still 151°62 cubic metres. 

The whole of the results of these observations will be found 
stated in the table annexed. 


TABLE II.—Experiments made with a Barrack Chimney in the Conservatoire des Arts-et-Métiers, 5th October, 1864. 











3 a 22 3 = Doors and windows of room shut, but not alr- 
; 2 3 = »4 »# 2. 5 tight. 
g . é & #2 ea es 3 Orifice for admission of cold air enlarged, its 
ped ry | 63 &= ye r | section being 0:088655 square yards (0°074125 
¢ & 8 s g =V aU st E square metres). 
3 £ 3 og °3 7a at es Section of fiue placed in front of chimney, 
3 “ rs oo 5 2 £ 2 4 s 3 0°161781 square yarde(0°!35265 square metres). 
bo 5 = £5 a a Es Se Equation of anemometer used (No, 22): V = 
3 = £ 83 4 22 2 <4 014 +. 0°0948 N. 
= ¢ EI 22 8 2 wn & + 
5 ry 3 58 $3 S 5 St Ss The jalousie-grate for admission of air has four 
ES 5 5 & gm gn oe: ° orifices 25°985in, wide, and ‘944in. of clear 
~ é a 5 as as Es 5 orifice. 
5 B eS ped 3 3 Surface of passage, 4 X 066m. X 0024m— 
& & -= > > 0°634 square metres (== *075 square yards). 
bh. m. Deg. Deg. Deg. Deg. Deg. at Cubic Cubic 
Ith. 40m. metres. metres. 
10 30 o 16° _ _ 36 _ — Fire lighted—Total surface of grate — 0°0206 
ll 0 12°25 _ 22° —_ 61 288°36 552-96 square metres. 
It 30 12°50 _ 24 ee 5A 293-04 495°72 Clear ” ” 0 0058 
2 (0 _ _- _ _ 48 294°12 523°90 square metres. 
12 30 14° 19° 75 = 45 399-00 554°04 
1 0 14°30 -- 29° 77 59 446°88 562°30 
1 30 14s _ 30° 62 52 472°94 526-82 
2 0 14°75 — 30° 63 50 542-64 520 02 
2 30 15°75 — 30°2 €0 52 433 58 499°12 
3060 15°50 20°25 29°45 53 46 314°52 46656 
3 30 15°75 20°25 29°50 55 48 385°70 478°28 
4 0 — -- _- 50 50 _ _ 
4 23 14°75 20°5 80 — os 353°78 471°42 Last supply of coal. 
Mean. 14° 20 29°3 66 _ 412°30 513°74 
4 3 — -- — 50 47 - om 
5 0 13°75 20°° _ 58 48 319°20 471'42 * Temperature at 0°20 m. above floor of room. 
5 30 = 20 75¢ _ 61 ia —_ — t ” about 0°20 m. beneath ceiling. 
a 
6 10 12°5 _ 29°5 — 48 292°60 447°12 
: a _ 28°5 45 — = —_ 
11°75 20° 235 - - 263°34 388-80 Thermometer . 
8 15 _ 185 23°5 _- — _- 398°52 : ” or nan 
8 45 98 = _- _ - 289°94 = 
9 25 + — 22° = = 199°50 439°92 A great quantity of fuel still left. 
10 15 825 a 19° _ _ 15162 311°04 Fire goes out. , 





























During the experiments there was a consumption of 22°06 1b. (10 kilos.) of coal, of which there remained unconsumed or in cinders 4°90 Ib, (2°220 kilos.) 
Some of these experiments were made in the pipe (conduit) of cold air immediately the door of the room was shut, which explains the few eddies which may 


have taken place in this pipe; but the same effect is produced whenever gusts of wind 


arise to cause eddies at the orifice where the outer air enters (d l’enirée 


de la prise d’air). The 10 kilos. were consumed in 9h. 45m., excepting the 2°22 kilos of cinders, 





Conclusion Drawn from the Result of the Experiments of 
October, 5, 1862. 

In this experiment the total consumption of coal was ten kilo- 
grammes (22°06 lb.) of which there remained 2°22 kilogrammes of 
cinders and unburnt coal, at most equivalent to one kilogramme 
(2 Ib) of coal. The consumption therefore was nine kilogrammes 
(19°854 Ib). 

The last supply of coal was put on at 4.25 p.m., that is, after the 
fire had been lit six hours, and we may reckon that the nine kilo- 
grammes were consumed in at least seven hours. The hourly con- 
sumption was therefore nine-sevenths, equai to 1°30 at most. 

The mean volume of air discharged (evacue), from the room, be- 
tween 11 a.m., and 4.30 p.m., was 513°74 cubic metres per hour, 
first received in the chamber at 10 deg. and raised in the flue, in 
{ts upper part, to 66 deg. Its temperature was therefore increased 
by 46 deg., and it gained (emporté). 

cubic meters. _ kilos. units of heat. 
513'74 X 1°209 X 46 deg. x 0°237 = 6879 * 

The volume of air introduced averaged 412°30 cubic metres per 
hour, or 80 per cent. of the quantity discharged. The volume of 
air entering by the doors and windows was thus only 20 per cent. 
of the amount discharged. 

The injected air having come in at a temperature averaging 
29°3 deg., while the outer air was only, at 14 deg., there was there- 
fore an increase of 15°3 deg. in its temperature. 

The units of specific heat gained were therefore :— 

cub, met. kils, 
43°30 x 1°234 x 15.30 deg. X 0°237 = 1837 units (calories) 
Consequently the total absorbed by the air was :— 


For air evacuated and loss in heating the apparatus .. .. 
For air introduced, and to credit of heating apparatus.. 


units, 
+ 6879 
eo ec 1837 


Total perhour .. «2 cc os «se ce ce ce 8716 
The consumption'of coal per hour was 1°30kilos., developing about 
1°3 X 8000 = 10,400 units (calories). Of this number of units of 
heat the air evacuated would have carried off 


on ..) 
10400 = 0°66 

the air introduced would have brought 100 
J837_ _ 0-18 
10400 ~ 


theremainder. . . ... . O11 
would have been absorbed by the walls or brought in by radiation. 


* The units of heat are derived from multiplying the number of cubic metres 
of air into the weight of cubic metres of air, into temperature, and into the ca- 








lorific capacity of the air—t.e., quantity of heat, necessary to raise one cubic 
metre of air 1 deg. Cent. ~ ‘ . 


If we recollect that in experiments made with an ordinary 
chimney, set up under similar conditions, in the cabinet of the 
Direction du Conservatoire, the quantity of heat carried off by the 
air evacuated was 6794 miles (calories) per kilogramme of coal 


consumed, or 6794 _ 0°84 of the total heat developed, we shall see 


that in the experiments made with Capt. Douglas Galton’s chimney, 
the circulation of the air has absorbed the same total proportion 
of heat doveloped by the fuel, while the loss through evacuation in 
the process of heating is only 0°66, and the fresh air introduced has 
forced 0°18 of it into the room. It should also be observed that 
this introduced air had a temperature of 29°30 deg., and that its 
volume being 80 per cent. of that evacuated by the chimney, the 
doors and windows of the room have let in only 20 per cent. of the 
latter, or about 101°4 cubic metres of air at 14 deg., which, mixing 
with the warm air introduced, has been raised to the temperature 
of the chamber, viz., 20 deg., thus borrowing from the heating 
apparatus 101°4 cubic metres X 1°234 X 6 deg. X 0°237 = 177°6 
units, whilst if the supply of fresh air had, as usual, come through 
the doors and windows, the whole volume of air introduced would 
have been at 14 deg.; this, in order to be raised to 20 deg., would 
have necessitated a radiation of heat from the fuel amounting to 
513°74 cubic metres X 1°234 X 6 X 0°237 = 634 units. 

The construction of the English chimney produces, therefore, as 
regards the warming of the air, an economy of 456 units of specific 
heat; but it has the advantage, besides, of diminishing, to a very 
considerable extent, draughts and currents of air from outside, 
often so troublesome with ordinary chimneys. 


+ + * * * . 


Finally, another result of this system is, that two adjoining 
rooms may be made to communicate through an open door, with- 
out the draught up their chimneys being affected; provided of 
course that the pipes have the requisite height and proportions. 
This was proved on the 7th of October, in the following way: in 
one of the two rooms, which has an ordinary chimney, a good fire 
was lit at 7 a.m., and at 9 a.m., after the fire had attained full 
force, the door communicating with the adjoining room was 
opened, and a fire lit in the English chimney (of the latter). In 
— of these clearly unfavourable conditions, the draught up this 
chimney was nowise — by the action of the chimney in the 
next room, and the fire burnt up exceedingly well. 


Proportions of Orifice for Admission of Outer Air. 

For the first experiments made on the 4th of October, the orifice 
for the admission of the outer air had been made too small by the 
masons, having been only 0182 square metres, notwithstanding the 
instruction given to them. The “am worked well, but the 
mean volume of air admitted was only 260°4 cubic metres per hour, 





so long as the wind did not affect the supply (appel), and this air 
entered the apartment at an average temperature of 33 deg. 

The supply —- having been enlarged, and raised to *0741 
square metres, that is more than quadrupled, the volume of intro- 
duced air was doubled, while its temperature fell only 4 deg.; it 
sank to an “ - of 29°3 deg., which is still quite sufficient for 
the purpose. The outlet formed 7 jalousie grating, which 
lets the air into the room towards ceiling, has a clear opening 
of 0634 square metres. It would, then, be useless to enlarge the 
a ‘or the admission of the outer air. On the other hand, 
as the mean volume of air introduced me hour amounted to 412°30 
cubic metres, or ‘115 per second, it follows that the rate at which 
this air flowed in towards the ceiling was about 1°80 metres per 
second; this is far higher than that of fifty metres to sixty metres, 
the limit I had ventured to indicate; but when the fire burns low, 
or goes out, this rate diminishes greatly. 


Tempcrature and Circulation of the Warm Air Introduced (dair 
per" 





affluent). 

Moreover, in the experiments made on the 5th of October, this 
air flowed in at 29°3 deg., while the temperature of the air outside 
was 14 deg.; difference, 153 deg. The temperature of the apart- 
ment was 20 deg. The air entering the room was, therefore, 93 
deg. higher; a fortunate circumstance, which proves that in 
winter, when the temperature outside is at zero, or even lower, it 
would still be easy to bring in a supply of fresh air from the out- 
side at a temperature high enough for comfort. It would, besides, 
be warmer than that entering directly from outside through the 
joints of the doors and windows. 

Finally, the arrangements of the jalousies in the opening above, 
by which the introduced air is directed towards the ceiling, and 
the draught formed at the bottom of the chimney, caused such a 
perfect circulation of air in the apartment, that light balls, filled 
with hydrogen gas, when left near the opening at the top, were 
blown along the whole length of the ceiling towards the opposite 
walls, down the corners of which they descended to the ground, 
thus indicating the general flow of the air. Moreover, a thermo- 
meter, placed at different heights, gave :— 


Min. 
At0°20 fromthe ground .. .. «+ co se os 


20 
+» 0°60 > co 0s ‘ee oe en ce co | 6 
1» 4°96 a i: oh ehh ae eee” Oe 
a further proof of the ous intermingling of the air in the 
chamber and the warm air which is brought in. . 


Observations as to the Volume of Warm Air Introduced. 


It will be observed that in the trials made on the 5th of 
October, the volume of fresh air brought in by the apparatus was 
41230 cubic metres, at the moderate temperature of 29°3 deg.; 
whereas our studies on the subject of ventilation have practical] 
shown that each single stove (bouche de chaleur) of Fondet’s 
system, even with a hot fire, gives only nineteen cubic metres of 
fresh (warm) air per hour, at a temperature of 130 deg. Cent. 
(246 deg. Fah.), intolerable considering the proximity of the stove. 

Another experiment made with the air-pipe (bouche de chaleur) 
of a hot-air stove (calorifére) had proved that this air-pipe of “0234 
square metres gave only 133°2 cubic metres per hour when the 
temperature of this air was at 45 deg.; but that if the amount 
often rose to 150 cubic metres or 160 cubic metres per hour, this 
never happened except when the temperature of the air rose to 
70 deg. or even 100 deg. It is evident, then, as regards volume 
and moderateness of temperature, the English chimney presents a 
marked superiority as compared with ordinarily-constructed stoves. 
This is of course owing to the large size of the apertures for the 
admission and circulation of the air. The size of the apartment in 
which the experiment was made was 90°327 cubic metres. As the . 
volume of air evacuated per hour while the fire was in was 513°74 


cubic metres, it follows that the air of this room was renewed °!374 


YU'SZ7 
= 5°69 times per hour; a ventilation quite sufficient for an apart- 
ment 3°94 metres by 5°14 metres horizontally = 20°25 square 
metres in area; for, supposing as many even as twenty persons in 
it, each one would be allowed a renewal of more than 25 cubic 


metres of air. 
Consumption of Fuel. 

The consumption of fuel averaged 1°30 kilogrammes per hour; 
and, as the total surface of the grate is °0206, and *0058 square 
metres is clear surface for the of the air, it is evident that 
in a chimney of this kind, po with a moderate draught, as was 
the case during our experiments, the consumption of coal per 
square metre of the grate’s superficies was 


1°30 kilos. _ po.; 43. . 1°30 kilos. as a as 

“Fone ~~ OF" kilos; and = 224'1 kilos, 
of coal per square metre metre of clear superficies.—End of 
Extract. 


In 1865 General Morin made some further e: iments, which he 
published in the “‘ Annales” of 1865-6. In these he altered the 
roportions of the flues for the admission of warm air from his 
Souer experiments, and made use, to some extent, of the smoke 
flues for assisting in warming the air. 

Without giving all the details of the experiments, which will be 
found in the volume of the ‘‘ Annales” referred to, it will here 
suffice to state that whilst with an ordinary fire-place the heat 
which is utilised in a room is only one-eighth of the heat given off 
by the coal, or “125, in these experiments the heat utilised in the 
room was °355 of the heat given off the coal, or one-third; there- 
fore, to produce the same degree of warmth in a room, this grate 
requires but little more than one-third of the quantity of coal re- 
quired by an ordinary grate. The ventilation was effected by 
passing a volume of air through the room in one hour equal to five 
times the cubic contents of the room. 

The grate which is the subject of the present paper was designed 
with the object of obviating the above-mentioned objections to the 
common fire-place, and of providing such adequate means of venti- 
lating the soldiers’ rooms in cold weather, when the windows are 
shut, as would not be liable to bederanged. The stove is the best 
cast iron, and is manufactured for the War Department by Messrs. 
Kennard, of Upper Thames-street, but is not patented. It consists 
of three pieces, properly connected by screws. The first piece 
forms the moulded projecting frame, the second the body of the 
grate, and the third the nozzle or connection with the smoke flue, 
the bottom flange of which is bolted to the back of the grate. The 
stoves are of three sizes. The largest has an opening for fire of 
lft. 9in. wide, and was intended for rooms containing from 8000 
to 12,000 cubic feet; it weighs about 3cwt. Lqr. 10]lb. The 
second, or medium size, has an opening for fire 1ft. 5in. wide, and 
was intended for rooms containing from 3600 to 8400 cubic feet; it 
weighs about 2 cwt. 3 qr. 51b. The third, or smallest size, has an 
opening for fire 1ft. 3in, wide, and was intended for rooms con- 
taining 3600 cubic feet and under; it weighs about 2 cwt. 2 qr. 

The sketches appended show an elevation, section, and plan of 
the second or sallenee stove, the extreme dimensions of which 
are 40in. wide by 42in. high; the projecting moulded frame enables 
the stove to be applied to any existing chimney opening. 

The fire-place hasa lining of fire-lumps in five pieces; two sides, 
one back piece, and two bottom pieces, lded to the form shown 
in the woodcut. The bottom is partly solid, being made of two 
fire-lumps placed one on each side, and supporting an intermediate 
cast iron fire grating, which a one-third of the bottom 
of the grate. By this means, whilst the draught is checked and 
the consumption of fuel reduced, a sufficient supply of air for com- 
bustion at the bottom to secure a cheerful fire is obtained. A 
clear space, half an inch deep, is formed between the back lump 
arid iron back to receive a sup) sly of air through the ash-pit under 
the grate, which passes through a slit in the fire-lump immediately 
above the fire. The air thus brought into contact with the heated 
coal is received at a high temperature, in consequence of ing 
through the heated fire-lump, and is forced into contact with the 
pow the coal by means of the piece of fire-lump which pro- 
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jects over the fire at the back of the grate, and thus a more perfect 
combustion of the smoke is effected in with an ordinary grate; in 
fact with care, almost perfect combustion of the fuel, and conse- 
quent utilisation of the heat, can be obtained. 

The flame, heated gases from combustion, and such small amount 
of smoke as exists, are So aap by the form of the back of the 
= and the iron part of the smoke flue, to impinge upon a large 

eating surface, so as to subtract as much heat as ible out of 
them before they pass into the chimney, and the heat thus 
extracted is employed to warm air taken directly from the outer 
air. This air is warmed by the iron back of the stove and smoke- 
flue, upon both of which broad flanges are cast so as to obtain a 
large surface of metal to give off the heat. This giving-off surface 
(amounting in the case of No. 1 grate to 13°5 square feet) is suffi- 
cient to prevent the fire in the grate from ever rendering the back 
so hot as to burn the air it is employed to heat. The fresh air, 
after it has been warmed, is passed into the room near the ceiling 
by the flue shown in the drawing. Ina room furnished with an 
ordinary open fire-place with closed doors and windows, the experi- 
ments made by Mr. Campbell for the Board of Health in 1857 (see 
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accompanying sketch) showed that the circulation of air proceeds as 
follows :— The air is drawn along the floor towards the grate, it is 
then warmed by the radiating heat of the fire, and part is carried 
up the chimney with the smoke, whilst the remainder flows upwards 
near the chimney breast to the ceiling. It passes along the ceiling. 
and, as it cools in its progress towards the opposite wall, descends 
to the floor, to be again drawn towards the fire-place. It follows 
from this that the best position in which to deliver the fresh warm 
air required to take the place of that which has passed up the 
chimney is at some convenient point in the chimney-breast, 
between the chimney-piece and the top of the room, for the air 
thus falls, consequently, into the current, and mixes with the air 
of the room without perceptible disturbance. ’ 

















scaceRt 37 I 2 











The flue originally adopted for barracks is carried up the side of the 
smoke-flue in the chimney-breast. {t will be seen from the drawing 
that there is in the air chamber of No. 1 grate a heating surface for 
warming the air of about 135 squarefeet. The area of the grate 
is 84 square inches, of which 58in. and 26in. afford space in the 
centre for the passing of air. The front is open, and air is ed 
on t> the coal from the back in the manner already described. The 
grate will contain about 18 lb. to 201b. of coal; when the fire is 
maintained for from twelve to fifteen hours, a total consumption 
of about 2°5 1b. per hour, or 40 1b. for sixteen hours, will suffice to 
maintain a good fire. For soldiers’ rooms the daily allowance in 
winter with No. 1 grate is nearly 46 1b. per diem. 

In new buildings it would be possible, and indeed desirable, to 
extend this heating surface considerably by carrying up the smoke 
flue inside the warm air flue, as shown in the figure. This plan 
has been adopted in the fire-places for the wards of the Herbert 
Hospital, where the fire-place is in the centre of the ward, and 
the chimney consequently passes under the floor; and by this 
means a heating surface for the fresh air, of above 36 square 
feet additional to that of each fire-place, has been obtained. 

The temperature is equable, and does not vary 1 deg. Fah.in any 
part of a room. The principle of these arrangements for utilising 
to a greater extent the heat in the chimney has been adopted for 
barracks in the case of grates for married soldiers; these would 
be useful as cottage grates. These grates have a small oven, and 
an open fire; warmed air is introduced into the room by means of 
an iron flue carried up from the fire-brick lining of the stove inside 
the chimney, and introduced into the room near the ceiling 
through a louvred opening; by this means the heat of the smoke is 
utilised. This description of grate was devised for the purpose of 
combining a power of cooking for a cottage with great compuls ory 
economy of fuel. It must, however, always be observed that in 
proportion as the heat is removed from the chimney, so is the 
draught, i.e., the effect of the chimney as a pumping engine to 
remove the air, diminished, and the combustion of the fuel to 
some extent checked. 

There is one point connected with the flue which must be care- 
fully attended to, viz., the fresh air should be taken from places 
where impurities cannot affect it, and the flue must be so arranged 
and constructed as to afford easy means of being periodically 
thoroughly examined and cleaned. In barracks the rule is that 
such cleansing should take place at least once a year. 

In conclusion, the merits which are claimed for this fire-place 
are :— 

1, That it ventilates the room. 

2. Vhat it maintains an equable temperature in all parts of the 
room, and prevents all draughts. 

3. That the heat from radiation is thrown into the room better 

from other grates. 

4, That the fire-brick lining 
even when left untouched fora 


revents the fire from going ou 
) ae time, and prevents the avid 








changes of temperature which occur in the rooms in cold weather 
from that cause. 

5. That it economises fuel partly by making use of the spare heat, 
which otherwise would all pass up the chimney, and partly by in- 
suring by its construction a more complete combustion, and there- 
by diminishing smoke. 

6. That it prevents smoky chimneys by the ample supply of 
warmed air to the room, and by the draught created in the neck of 
the chimney. 

It has already been mentioned that the grate is not patented. 
Between 4000 and 5000 of them have been placed in soldiers’ 
barrack-rooms. It is not, however, easy to show what the actual 
saving of fuel has been, because, contemporaneously with theintroduc- 
tion of these grates, the cubic space allowed in barrack-rooms has 
been Banned by nearly one-third, viz., from 450 cubic feet per 
man to 600 cubic feet per man; and the allowance of fuel in use 
at the time of their introduction included an allowance for cooking 
as well as for warming. 

The advantages claimed for the stove, especially in respect of 
saving, apply with fully as much force to ordinary domestic use 
as to the military service. 

I have designed other forms of fire-places embodying the same 
principles for use in hospitals, and it is quite possible that if other 
minds are brought to consider the question further improvements 
will result. 

Considering the capabilities which the form of grate here shown 
possesses for economising fuel, and producing a pleasant equable 
temperature, and for providing an ample supply of fresh air, I do 
not think it necessary to apologise for bringing forward a matter, 
apparently so simple, for discussion at the British Association. 








LETTERS TO THE EDITOR, 
(We do not hold ourselves responsib/e for the opinions of our 
correspondents. ) 





ENGINEERS IN INDIA, 

S1r,—The attention of engineers in this country has naturally been 
directed to Mr. Danvers’ paper on ‘‘ Indian Engineering.” After an 
interesting and accurate description of the works carried out in India, 
he breaks off into a description of the parent of these works—the 
Public Works’ Department. Then cowes the pith of Mr. Danvers’ 
oration, a sort of demi-official apology for the department, and 
the fallacious prospects it has held out. It is easy to see the 
policy that called into exercise Mr. Danvers’ powers as a tout. 
The supply of engineers from England is failing lamentably—I 
believe that only twenty-two competitors went up for the twenty- 
five appointments in December last—and it was high time for the 
India House to do something to restore the public confidence. Let 
us look at Mr. Danvers’ figures. It takes the C.E. one year and 
three months before he gets a salary on which he can live. What- 
ever may be said to the contrary—and Mr. D. allows that ‘the 
salaries on first appointment are not sufficiently high to tempt 
young men of promise”--any one who knows the India of the 
present day will agree with me that 200 rupees a month is not 
even a “‘ subsistence allowance” for a gentleman, and one year 
and three months of steadily-accumulating deficit isa burden not 
easily shaken off from the shoulders of a young man. At the end 
of three years and eight months the civil engineer gets 400 rupees 
a month. This is enough to live upon but no more, and is 
the pay en which civilians and most of the railway engineers 
begin upon. At the end of five years and nine months a fair com- 

etence is secured—I mean really a competence. None of the 

nglish high-coloured ideas of Oriental luxury and magnificence 
can be entertained, and those who have made the experiment tell 
us how hard it is to “marry upon 500 rupees a month.” There 
are prizes to be had in the Department no doubt, and there is not 
so much complaint in the upper grades. It is the unfortunates at 
the bottom of the list who suffer, they who have to struggle for 
some five years against debt and difficulties, and whose competency, 
when it is secured, is mostly swallowed up in retrieving those 
difficulties. Mr. Danvers says that the complaints that have been 
made can be refuted. He does not refute them, but actually coin- 
cides with our great grievance. The cool admission that the 
salaries will not tempt ‘‘men of promise” is certainly astounding. 
It is tant nt to an admission that ‘‘ men of promise” are not 
wanted, and Government will not pay them, but that a second- 
rate article is procurable, which will do very well for India. So 
be it. The D. P. W. does not enjoy an enviable notoriety at pre- 
sent. It remains to be seen how it will fare when stocked with 





it does not hold. If the pressure in the highest part of the syphon 
be that of the atmosphere, minus the liquid column, why does the 
liquid flow from the receiver towards this point ? 

Again, if at the highest part of the tube there be a pressure 
equal to that of the atmosphere, minus the liquid column in the 
longer leg, then this . *Y should remain in equilibrium: but it 
flows. Consequently, the pressure in the highest point must be 
greater than is imagined. 

It is manifest that if the diameter of the tube be the same 
throughout the velocity must also be the same in every part, and 
therefore the force which impels the liquid from the receiver into 
the short leg must be equal to that which causes it to flow from 
the long leg; so that the pressure in the highest point of the bend 
must be such that, acting asa resistance, together with the columy 
in the short leg, and, as a co-operating cause, with the column in 
the long leg, there is the same excess of power forcing the liquid 
to flow to the highest point that forces it to flow from the lower 
orifice. For example, if the height of the short columa is 10in,, 
and that of the long one 20in., the pressure in the summit of the 
tube must be one atmosphere, minus ldin., as thus only the flow 
upwards can equal the flow downwards, The atmospheric pressure 
will force up the liquid with a velocity corresponding to Jin. (ag 
10in. are balanced by the height of column), and the excess of 
pressure of the liquid in the long leg over the atmosphere is also 
5in., as l5in. are balanced by the negative pressure or partial 
vacuum in the bend; consequently, with a difference in level of 
10in., the velocity of flow is that due to 5in. of full. So that, 
according to this idea, the rate would be about seven-tenths of 
what would result from the common mode of calculating. 

Palermo, 19th August, 1868. ROBERT GILL, 





THE ABERGELE ACCIDENT. 

Srr,—The Times, in its issue of the 22nd inst., publishes the 
letter of the secretary to the London and North-Western Railway 
Company, and in a leading article, on the same day, refers to the 
sad accident at Abergele. It says :—‘‘An event so tragical must 

rovoke much criticism, and the first question will be with many, 

Vho is to blame for what has happened?’ I reply, our wretched 
railway system. 

In 1866 I published a work which I called “ Railway Reform,” 
which the Government has had long in hand, and acknowledged 
the receipt of. It pretended to act upon my suggestions; instead 
of which it brought in a bill, founded, indeed, upon my ideas, but 
truth requires me to state that the recent ‘‘Act” is only an 
emasculated embodiment of my suggested system. 

What I required, among other ameliorations—and what, I trust, 
the nation will never be satisfied without—was an Act requiring 
every main hine to have separate means of conveyance for goods and 
for enger traffic. Until this is carried out to its full extent I 
shall consider the Government of the day responsible for all such 
accidents as we have now to deplore, and which has deprived the 
world, I fear, of an amiable a influential man, whose friendship 
my father first acquired when both he and the Hon. Henry Max. 
well were on a visit, together with the celebrated William Wilber- 
force, at Gore House, now nearly half a century ago. 

Lives such as those of the late Lord Farnham, and others no 
matter how insignificant in the eyes of the world at large, should 
not be sacrificed by the want of erdinary foresight on the part of 
any set of men, whether servants of the Queen or representatives 
of the people. W. H. VILLiers SANKEY, 
Civil Engineer and Cor. Mem. of the 

Royal Dublin Society. 
5, Westminster-chambers, Victoria-strect, 8. W., 
25th August, 1868, 

S1r,—The recent awful calamity on the Chester and Holyhead 
Railway naturally sets one thinking if some means cannot be 
adopted to prevent the repetition of such fearful sacrifices of 
human life. Of course various opinions will be given as to the 
cause of the disaster, and many valuable suggestions made for im- 

roving brakes and signals, the management of traffic, &c. Kc.; 
but if any one will look back on our melancholy list of railway 
accidents they will find by far the larger portion have taken place 
on or been occasioned by an incline. I am not at all disposed tobe 
conservative on the subject of improvement either in the construc- 
tion of railways or plant, but have always looked on inclines in a 
comparatively level country as England, and on crowded lines 
where a service of fast express and mail trains is maintained, as 
sources of evil in many ways. It is quite true in the construction 
of a railway a gradient sometimes saves the outlay of a few 
th 1 pounds, but that they are economical in the long run I 








men who are attracted by the salaries which are insufficient for 
the ‘‘ men of promise.” OnE oF THEM, 
Bengal, July 14th, 1868, 





INVENTORS’ LABOURS AND REWARDS. 

S1r,—This is a subject which calls loudly for attention and 
justice at the hands of those who are supposed to foster and encou- 
rage all talent, energy, and perseverance, wherever it presents 
itself, in fair honest competition; but in ninety-nine cases out of 
a hundred the inventor’s brains and pockets are emptied, and 
free use of his “valuable suggestions” are (in a great many 
cases) unscrupulously made by those who should have been his 
patrons. It is a positive, but admitted national disgrace, that a 
‘talented inventor” in this country, if he is poor and incapable of 
lifting or advancing his projects, may starve or rot in a workhouse 
or lunatic asylum, wholly and solely because there is no practical 
society of business men and philanthropists, as investigators, 
to examine, promulgate, and encourage by patronage and help 
the struggling efforts of those who seek to benefit their 
country G bringing forward ‘‘useful practical inventions.” 
My attention has been drawn to an illustration of hollow building 
blocks, in a weekly journal of June 26th, 1868, and which blocks, in 
artificial masonry of concrete, or other plastic material, I distinctly 
patented in August, 1853, and from paper patterns, cut by myself, 
for Mr. Ransome’s information, to show the real mode of dove- 
tailing hollowed walls. Mr. Ransome states specimen blocks were 
actually constructed by him in his patent stone, and it appears 
have been successfully introduced by him, and not by the author 
of this mode of construction (myself), in the colony of Victoria, 
but not one farthing of advantage of profit or benefit has accrued 
to me, and now after fourtcen years of patented protection I 
have the questionable satisfaction of hearing and reading through 
many sources that my invention will soon be in extensive practical 
adoption, but all my labour and expenses incurred unproductive, 


. AUSTIN, 
85, St. George’s-road, Southwark, 
July 10th, 1868, 





THE VELOCITY OF FLOW IN SYPHONS. 

Srr,—It is, I believe, generally admitted that liquids flow 
sty syphons with a velocity corresponding to the difference of 
level between the surface of the liquid and the exit orifice of the 
syphon; so that, neglecting friction, contraction, influence of 
bends, &c., a sypbon should deliver in a given time as much liquid 
as an orifice of equa) area made in the side of the receiver, and 
having its centre on a level with the exit mouth. And it is ex- 
plained thus:—-A given particle of liquid in the highest part of 
the tube is pushed in one direction with a force equal to the atmo- 
spheric pressure, minus the shorter column of liquid, and in the 
opposite direction it is impelled by a force equal to the atmospheric 
pressure, minus the longer column of liquid. This last force is 
obvious'y less than the other, by a quantity equal to th: difference 
of height between the two columns, and consequently the particle 
is foreed to move in the direction of the greater power, and with a 
velocity corresponding to the difference of level. 

At first sight this reasoning appears to be satisfactory, the more 
so as it is evident that the acting cause of motion is that portion of 

id which remains unsupported in the longer leg; but in reality 





cannot believe. Any one who understands anything of the work- 
ing of railways also knows that iaclines very seriously add to the 
working expenses. The engines must be so much heavier to get 
the necessary adhesion than required on a level, which extra 
weight consequently increases the cost uf construction and work- 
ing, and involves greater weight in rails, chairs, &c., all over the 
line. It is also well known that heavy engines increase the wear 
and tear of the road to a frightful extent, thus augmenting very 
considerably the first eost of materials, and also for supervision 
and maintenance. The theory that as much is saved in running 
down an incline without steam as is expended in surmounting it is 
to my mind absurd, as I believe in practice it will be found that the 
pistons, cylinders, valve faces, &c., are more worn and cut in run- 
ning with steam shut off than at any other time. On a level line 
the brakes need not be so powerful, consequently the gear can all 
be lighter; the sume with couplings and draw bars, all of which is 
tantamount to a reduction of unpaying dead weight and a corre- 
sponding reduction of expense. 

But if all the foregoing arguments are unavailing, surely that 
of safety to human life and limb, and the heavy law expenses and 
claims for compensation that attend the loss of either, not to say 
anything of those far deeper heartfelt wounds which no money can 
ever heal, ought not to be disregarded. I should much like to see 
the subject taken up by amuch more influential and powerful pen 
than mine, as I am persuaded that until railways are reconstructed 
to a level, or nearly so, the cost of working and maintenance will 
always be excessive, and, worse than all, will never be secure from 
these fearful accidents, J. J.T. 

Lincoln, August 24th, 1868, 





Srr,—As a nation we have ever been wont to congratulate our- 
selves on the superiority and comparative security of our railway 
arrangements over those of any other country in the world, but 
the hine of our confid was sadly clouded by the melancholy 
accident of last week. Hitherto our trains have been more 
numerous in proportion to the mileage, and have travelled faster, 
and with a far less proportion of serious accidents, than has been 
the case abroad. We have never had cause to deplore the occur- 
rence of such catastrophes as that which happened, I believe in 
1840, on the Paris and Versailles Railway, or, more recently, on 
the Lake Shore line in America, But at last this happy period of 
mutual congratulation has passed away, for the accident which 
happened to the Irish mail train on Thursday week bids fair in all 
its horrors to equal, at all events, either of the above mentioned. 

I cannot possibly do any good by recapitulating the horrible 
details of the catastrophe, or by commenting upon the extra- 
ordinary manner in which the inquest is being conducted; these 
facts are only too well known already to the majority of your 
readers. Nor do I see that we can arrive at any definite conclusion 
respecting the culpability, or non-culpability, of the guard in 
charge of the goods train. He has already been carefully examined 
by his employers, and he declares positively that, previously to his 
leaving his van, he screwed down the brake firmly and securely. 
Whether he did or did not do so I cannot say. At present there 
does not seem to have been any witness either one way or the 
other, and as he declares that the brake was on, and as there is 
just the remotest ible ehanee that some part of the mechanism 
may have failed w! it was most wanted, we are bound to give 
him the benefit of the doubt until the contrary shall have been 
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ved. It does not seem to be denied that it was of his duty 

Pe superintend the separation of the trucks to be left at Llandulas, 
and to do so of course he would have to leave his brake. : 

There is another point, however, to which I would call attention. 
Some of your contemporaries, who ought to have known better, 
have circulated the report that the “paraffin” carried on one of 
the trucks which met the mail, exploded. Now, paraffin is a 
solid product obtained from the distillation of paraffin oil, which 
is, in its turn, derived from distillation of shale apd Cannel coal. 
Paraffin resembles stearine in appearance, it is perfectly non- 
explosive, and innocent. The vapour of paraffin oil, however, 
which the casks really contained, is explosive, but not by percus- 
sion. Some samples are volatile ata much lower temperature than 
others, aud are wore dangerous in proportion to the lowness of 
the temperature at which they give off vapour. en 

An Act of Parliament was therefore passed by which it was 
declared illegal to transport any such oi] which should be found to 
be volatile at a temperature of 100 deg. Fah. That which figured 
so conspicuously in the accident m question was described in the 
pill of consignment as volatile at 136 deg, and, as such, was well 
within the limits of the Act. The simple fact seems to have been 
that the barrels were burst by the shock of collision, and their 
contents were scattered violently over the engine and carriage of 
the ill-fated train. The rest is easily understood, It seems to me 
to be a question worth considering whether it would not be 
advisable to make use of wagons constructed of boiler-plate for the 
transport of such substances. I can understand that if sucha 
covered wagon had been used last week instead of the ordinary 
open truck, the results might have been far less disastrous. Such 
a wagon would no doubt have been much damaged, but I think 
it is highly probable that its boiler-like structure would have 
yielded and collapse d somewhat under the shock, and, although it 
might have been incapable of preventing the flow of the oil from 
the broken barrels, on to the rails, yet I think it would have 
hindered the splashing and throwing about which was the means 
of almost instatly igniting the whole. At any rate, I am of 
opinion that such an arrangement would have afforded some little 
time for the release of the unfortunate travellers who have now 
met with so miserable a death, C. E. H. C. H. 

London, 26th August, 1868, 
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OVERLAND ROUTE THROUGH BRITISH TERRI- 
TORY FROM THE ATLANTIC TO THE PACIFIC.* 

Mr. “VADDINGTON read a most ermaatiie pot, in which the 
subject of the proposed railway was discussed from every possible 
point of view, with the object of demonstrating that it would 

rove ‘the shortest and speediest road to the Kast,” and that, 
if England did not stic in the matter, the Central Pacific Railroad, 
which is now on the point of being completed, would throw the 
carrying trade between the East and Europe entirely into the 
bands of the United States. Mr. Waddington proposes that a 
railway shall be made entirely through British territory, to start 
from Ottawa, the legislative capital of Canada, and proceed to 
Fort Garry, a distance of 1165 miles; thence to Jasper’s House, at 
the foot of the Rocky Mountains, a distance of 1100 miles; and 
then from Jasper’s House, by the Yellow Head Pass, to the head 
of Bute Inlet, opposite Vancouver’s Island. a distance ot 620 miles. 
The entire length of the line would be 2885 miles. The cost of 
making this gigantic line, including station accommodation, 
engineering expenses, rolling stock, reserve fund and contingencies, 
and allowing 10 per cent. for sideways, he roughly estimates 
at £27,000,000, Upon this point of cost, Mr. Waddington says, 
“We shall be told that such an outlay is far too great to be 
thought of. But what we have to consider is not merely the 
amount, but the object to be attained, and whether that is com- 
mensurate with the outlay. If the commercial supremacy of 
England is at stake—and that has been pretty clearly shown — 
what are seven-and-twenty millions compared with the sad 
downfall which must inevitably follow such a loss, and the decay 
and ruin of our country! Never was so large a sum of money 
more usefully, more wisely applied; and in vain might we ransack 
the bistory of our national debt to find a parallel. In times past 
a single subsidy to some continental potentate has often cost 
more.” Mr. Waddington suggests that a company might be 
formed to undertake the work, by the offer of liberal grants of 
land, which, though at present of no value, might, in course of 
time, as the territory became settled, rise in value sufficient to pay 
the cost of the railroad. Another inducement would be to 
subsidise mail steamers in connection with the line, and also to 
authorise the company to issue mortgage bonds to a certain 
amount, Government to pay the interest until the line became 
self-paying, which he thought would be the case in about six years. 
With regard to supposed geographical difficulties, the author of the 
paper disposed of them effectually by giving a description of the 
ground to be traversed. From Ottawa to Fort Garry, the country, 
with the exception ot a narrow mountain range north of Lake 
Superior, is one vast level, and fit for settlement; beyond Fort 
Garry the valley of the Saskatchewan presents another extensive 
level of fertile country as far as Jasper’s House; from that point 
the Kocky Mountains have to be traversed, and here the difficulties 
are far more serious; but a practical road had been explored by the 
Yellow Head Pass, which has been pronounced available for a 
railroad; and then, following the course of the Upper Fraser 
through the mountains, the line would cross the Chilcoaten Valley, 
and reach Bute Inlet by another practical road through the 
cascade range, Mr. Waddington declared that the severity of the 
climate had been exaggerated, and that the claims of the Hudson’s 
Bay Company would be open to arrangement, nor did he anticipate 
any difficulties with the United States arising from any spirit of 
rivalry or jealousy. 

The President said their thanks were due to Mr. Waddington 
for his paper. We must all heartily wish that his scheme might 
be successful. He was not quite sure that Mr. Waddington had 
been very liberal to the United States. He did not think it was a 
cause of complaint that they should have a railway through their 
own territory; nor that we should place our enterprise in competi- 
tion with that of the United States. We must remember that 
the Americans were living on their own continent. If it was 
possible to shift Great Britain across the Atlantic to the entrance 
of the Saint Lawrence, we should soon have a railway across to 
British Columbia. We could scarcely be expected to take the 
interest in the project that Mr. Waddingt.n did; at the same 
time he believed sooner or later it would be carried out. 














Exports OF RaILway IrRon.—Railway iron was exported from 
the United Kingdom in June to the extent of 62,773 tons, as com- 
pared with 52,640 tons in June, 1867, and 55,924 tons in June, 
1866. The exports of railway iron appear to have declined to 
Russia and British India, which had of late been excellent 
customers ; but they showed a great increase to the United States, 
having attained a total of 35,936 tons, as compared with 9774 tons 
in June, 1867, and 10,730 tons in June, 1866. The total exports 
of railway iron from the United Kingdom to June 30th this year 
amounted to 296,542 tons, as compared with 251,927 tons in the 
first half of 1867, and 259,476 tons in the first-half of the year 
1866. The increase observable is wholly due to the demand from 
the United States, which took 148,544 tons of our railway iron to 
June 30th this year, against 97,073 tons in the first half of 1867, 
and 54,396 tons in the first half of 1866, The value of the railway 
iron exported in June was £505,232, against £469,466 in June, 
1867, and £456,913 in June, 1863; and for the six months ending 
June 30th this year £2,314.262, against £2,096,281 in the corre- 
sponding half of 1867, and £2,119,353 in the corresponding half of 
1866.—Mining Jow nal. 


* British Association, Section EB. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grant-e and Dates of Provisional Protection for Six Months 

1185. EDWARD BENINGFIELD, Old Kent-road, Surrey, ‘“‘ An improved lifting 
machine, ayplicable as a fire-escape. and for repairing and decora:ing houses 
and ovher buildings ” -*th April, 138. 

13!1. AUGUSTINE FIDDES a:.d CHARLES JOHN CURTIS, Stokes Croft, Bristol, 
Somers tsuire, *‘ Improvements. in the coustruction of safes or depositories 
to contain valuable property, and in the locks thereof.”—@2nd April, 1864. 

1821. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London,” Improvements in 
dec ratipg walls and other surtaces."—A communication from William 
Howell, Philadephia, Pennsylvania, U.S.—3rd June, 1868. 

2266. WILLIAM Beery, Kinsland-green. Middlesex, ‘Improvements in the 
means «r apparatus for lighting shops, rooms. and other places from the out- 
ride of the building, by gas, oil, or other illuminating materials.” —18¢h July, 
1868, 

2318. MATTHEW TURNER SHAW and THOMAS HOWARD HEAD, Cannon- 
ttreet London, “ Improvements in hydraulic apparatus for lifting, hauling, 
and lowering ” 

234!. JOHN BRIGHAM and RICHARD BICKERTON Berwick-on-Tweed, *‘ Im- 
provements in drill rollers and seed sowers Combined or as separate machines.” 
—25ith July \868. 

2259, WILLIAM FREDERICK MONDAY GREEN, Staines-road, Sunbury, Middle- 
sex, “Improvements in the loading of muzzie-loading big guns, and the 
apparatus connected therewith.” —28th July, 1868, 

2401. WILLIAM THOMAS ROYLB. Manchester, ‘* Improve in 'y 

or #pparatus for folding or pleating paper for pattern cards, applicable also 
to folding or pleating woven fabric<.” 

2405. JAMES FREDERICK LACKERSTEEN, Cannon-street, London, *‘ Improve 
ments in means or apparatus for th- preservation of organic substances.” 

2407. BENJAMIN SHARPE, Hanwell Park, Middlesex, * improvements in the 
construction of ships or vessels and batteries, and in the appliances and 
means for firing and working great guns.” 

2409, HENRY MOULE, Fordington, Dorsetshire, ‘Improvements in fire-places 
and furnaces and in the mode of feeding the sa.sze with fuel.” 

2410. RUDOLPH EUGEN DRINHAUS, Cecil-street, Strand, London, “ A new or 
improved instrument to be ured in the t of rh tism and other 
diseases.”—A communication from Charles Baunscheidt, Endenich, near 
Bonn, Prussia. 

2411. WILLIAM WELDON SYMINGTON, Chard, S tshire, ** Imp’ ts 
in machinery for cutting up or reducing loaf sugar.” 

2415. GEORGE HARVEY, Birmingh “ Certain i ts in holding and 
attaching cravat bows or fronts t» shirt collars, which said improvements are 
also applicable to the use of ladies for encompassing or attaching scarfs or 
kerchiefs or other articles of dress.” 

2417. JOHN HEATON, Langley Mills, Derbyshire, ‘Improvements in the 
treatment of cast iron.” 

2419. THOMAS HUNT, Godolphin-road, New-road, Hammersmith, Middlesex, 
** Improvements in breech-loading fire-arms.”—3 st July, 1868. 

2423. MARTIN SAMUELSON, County-buildings, Hull, Yorkshire, “ Improve- 
ment: in hydraulic press boxes.” 

24:5. ALFRED AKNOLD, Birmingham, “ Av improved fastening for buttons, 
studs, solitaires, brooches, and other articles to which such fastenings may 
be applied.’ 

2427. GEORGE WILSON, Lossiemouth, near Elgin, N.B., “ Improvements in 
ships’ logs ” 

2429. HENRY OLIVER ROBINSON, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in dredging machines.” 

243). SAMUEL I LIMSOLL, Whiteley Wood Hall, Sheffield, “* Imp in 
the means or apparatus for unloading coals from railway wagons.” 

243!. JOSEPH RODNEY CROSKEY, Cannon-sireet, London, ‘* improvements in 
looms for weaving.” 

2453. GEORGE NATHANIEL SHORE, Lyme Regia, D . prove 
ments in railway brakes, and in increasing adhesion of the ranning and 
driving wheels with the rails of railways.” —I\st August, 1868. 

2435. STANISLAS RENB KENAUDIN, Chemin des Cordiers, strasbourg, Lower 
Rhine France, ** An improved offensiv - and defensive war machine.’ 

2456. HENRY WILLIAM GARRETT and GEORGE HOLCROFT, Manchester, “ Cer- 
tain improvements in breech-loading fire-arms and orvpance.” 

2437. CHARLES WILSON, Hull, Yorkshire, ** imp for 
reefing and jurling fore and aft sails.”—ard August, 
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| 2449. WILLIAM ~PENCE, Quality-court, London, *‘ Improvements in the treat- 


ment of auriferous, argc ntif.rous, aud other ores.”"—A communication from 
Louis Edouard Rivot, Pars. 

24:1. HENRI AD&IZN BONNEVILLE, Sackville-street, Piccadilly, Lordon, 
“ [mprovements in the process of dyeing textile materials. aud in the eppa- 
Taius connecte: therewith.”—4 communication from César Corron, Bt. 
Etienne, France. 

2442. ADAM LEWIS HOFF MAXKN, Doff-street, East India road, Poplar, Middle- 
sex, ‘‘ Improvements in yards and paris connected therewith for carrying 
ships’ square sail-.” 

2443. RUDOLPH SCHOMBURG, London-street, London, “ Improvements in appa- 
ratus tor the manutacture of bricks and other articles moulded or formed 
from clays and othr plastic material. ’ 

2444. BENJAMIN JOSEPH BABNARD MILLS, Southampton-buildings, London, 
“ Improvements ia harvesting wacbines.”—A communication from George 
Harding Vhilade!phia. U.S 

2446. EDWARD t VANS, Bryn Allyn, near Gresfurd, Denbighshire, ‘‘ Improve- 
ments tm oilis tor grinding wheat, grain, and other substances.” 

2447. JOSEPH FRAZER and WILLIAM MARR. Bayswater, Middlesex, ‘‘Im- 
provement- in the constraction of qmattresses and camp beas.” 

2448. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Lmprovements in 
boot and shve sewing machinery."—A communication from Michael Joseph 
Sein, New York, U.s. 

2449. FREDERICK WILLIAM KITSON and PIERRE CHALAS, Leeds, Yorkshire, 
** Improvements in friction clutches for the driving shafts of various kinds of 
machinery.” 

2450. CUTHBERT GREENWOOD JOHBSON, Portrack House, Stockton-on-Tees, 
Durliam, ** Imp) ovements in machinery for making bricks aud other moul-_ed 
blucks.”—4th August, 1868. 

2451. JOHN HAMILTON, Coancery-lane, London, “ Improvements in the mana- 
facwwre of srufictal tuel.” 

2455, ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the mauutacture of iron aad sieel.”—A communication trom Lorenzo sibert, 
Mount Solon, Daniel Charies Elliott Brady, buffalo Forge, and John Daniel 
Imbod+n and Seth Maxwell Barton, Richmond, Virginia, U.S. 

2454. \ICHOLAS DEMETRIUS SPARTALI, Liverpoo!, “ An improved mode of and 
apparatus tor propeliing vessels through the water.”—5ia August, 1863. 

2455. WILLIAM MILLARD, Trowbridge, Wiltshire, “ Improvements in looms.” 

2456 HENKY CHURCHMAN, Horsham, Sussex, “‘ I enis in 
for cleaning boots and shoes.” 

2457. EDMUND EDWARDS, Buckingham-street, Adelphi, London, ‘* Improve- 
menis in pups.” 

2453. MARTIN BENSON, Hinde-street, Manchester-square, London, ‘‘ Improve- 
nents iu low-water incicators aud salety-vaives fur steam Doilers.”—A com- 
munication from Charles Bailey, Cncinnaw, Ohio, U.S. 

209 LEWIS Pics, Birminghaw, ** Improvements in spring slides for candle- 
sticks.” 

2403. WILLIAM PEARSON, WILLIAM SPURBB, and HERVEY BRADBURY, Birstal, 
Yorksture, * improvements iu looms for weaving.” 

246i. JAMES HARGREAVES, Darlington, Durham, “Improvements in the 
manufacture of steel and iron aud in the preparation of materials and agents, 
and in apparatus to be employed therein.” 

2462. LIENKY FREDERICK FREUTEL, Kingsland-road, and HENRY Zox, 
Nel-on-square, Biackfrars, London, “ Improvements in the manufacture of 
bats and caps and other coverings for the head.” 

2464, ALEXANDER MELVILLE CLARK, Chaucery-lane, London, ‘‘ Improvements 
in scissurs.’—A commumecation from Jacques Frédérick Paul, Boulevart St. 
Martin, Paris. 

2464. WILLIAM HANN and EDMUND MILLS HANN, Hetton Colliery, near 
Fence tiouses, Durham, * Improvements in safe y lamps.” 

2406. ALFRED VINCENT NEWTON, Chaneery-lane, Londoa, * Improvements in 
the uauutacture of boots and shoes.’ —A communication from John Morrison 
Huoter, Morristown, New Jersey, U.S. 

2467. WILLOUGHBY MONTGOMERY MOORB, Bal:cadden Howth, Dublia, ** Im- 

rove Lents in mvoice aud oO:her paper bulders.”—tth August, 858. 

21-8. THOMAS WESNEY STAPLETON, Regent-street, London, “ lwaprovements 
in breech-lvading fire-arms.” A conmusication trom Pierre Achille 
Gauthriu and Auzusie Pierre Guyot, Bordeaus, Fraace. 

2469. CHARLES JOHN CURTIS and AUGUSTINE Fippss, Bristol, ‘* lmprove- 
ments in sates and strong reoms.” 

2471. BRISTOW HUNT, Serle-street, Lincola’s-inn, London, “ Improvements in 
india-ruvber tab.ics."—A comuauuication from Joka Haskins, Boston, 
Mas-a busetts, U.S 

2472. JOHN WHITEHEAD, Manchester, in dandy rollers used 
im ibe auanufacture of ad 

2414. HENKY BENJAMIN, Abbey-road, MiddJesex, “ A new or improved wash- 
ing machive.” 

2475. JOSEPH LITCHFIELD, Southey-street, ting ** Impr 
the wauutacture of lace fabrics and in apparatus employed therein.” 

2476 WILLIAM EDWARD NEWTON, Chancery-iane, London, ** Improved appa- 
ratus or haniswn for regulating the speed or power of machinery.”—. 
communication frum Mare Joseph Denis Farcot, J2an Joseph Leon Farcot, 
Michel Basile Abel Farcot, and Joseph Euenpe Eloi Chakau, St. Ouen, 
France. 

2478, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in fre-asms’—A communicauon trom Wiiham Gardner, Toledo, Ohio, U.S. 

24/9. JOHN ARNOLD, Shefficlu, * Improvements in the construction of steam 
boiler-.’ mF 1868. - x “. 

2480. SANKEY GARDNER, Eaglesbush ‘oundry, eath, Glamorganabire, 
new or improved annealing pot and stand, 
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| (28s. ALFED VINCENT NEWTON, Cuancery-iaue, London, 
1 aie | 





2481. JOHN BROADFOOT, Glasgow, Lanarkshire, N.B., “Improvements in 
water-closets.” 

2182. BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, “ Improvements in 
blind furnitare.”"— A communication from Madame Anais Vion, Paris, 

2484. JOHN KIRK, Woolwich, Kent, and JOHN BATSTONE, Westminster, “ An 
improved ehield for the purpose of protecting fortifivations, vessels, and other 
structures or buildings against proj -ctiles or other missiles of war.” 

2484. JAMES STANDEN, Blackman-street, Borough, London, ** improvements 
in the construction of multitubular bovlers.” 

2455 ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improved 
constiucton of steom engine gover.or.”—A communicaiion from E iwin 
Louis Bomeisler, Philadelphia, U.S. 

2486. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in screws and screw drivers.’ —A communication from Peter Nelson Jacobus, 
Flatbrookville New Jers y, U.s. 

°457. DANIEL NICKOLS, Manchester, “* Improvements in cocks or taps.” 

2490. JAMES HIRD, Bristol, “ improvements in the m-ans of and apparatus 
for obtaining and applying motive power.”— 8h August, 1568. 


Invention Protecied for 8ix_ M“unths by the Deposit of a 
Complete Specification. 
2530. FREDERIC BARNETT. Rue de Rivoli, Paris, ‘‘ An improved apparatus for 
swimming.” — 13th August, 1868. 
Patents on which the Stamp Du y of £59 has been Paid: 
2140. ALEXANDER “ ATT, Ash Cottage, Putney, Surrey, “ Soap.”—18th August, 
1865 


865. 

2167. JOHN NEWTON, Preston, Lancashire, “Gully or stench trap.”—23rd 
August 1865. 

2174. Davip DAviges, Crumlin, Monmouthshire, “ Steam hammer .‘—24th 
August, \865 

2244. HENRY CLARKE ASH, Lupus-street, Pimlico, Middlesex, “ Ice safes.”— 
Slst August, 1845. 

2259. CHARLES HORSLEY, Wharti-road, City-road, London, ‘* Meters.”—Ist 
September, 1865 

2348. SAMUEL FOX, Stocksbridge Works, Deepcar, near Sheffield, Yorkshire, 
“ Umurellas and parasols.” —13th September, 1805. 


Patent on which the Stamp Luty of £100 has been Paid. 

2102. WILLIAM BAINES, Lundon Works, Smethwick, Staffordshire, “ Girders, 
frames, or o.her apparatas.’—22nd August, 1861, 

2109. WILLIAM DREDGE PLAYER, Birmingham, “ Buttons.”—23rd August, 


1861. 

2108. SAMUEL ELSON, Oldham, Lancashire, ‘‘ Apparatus for heating the feed 
water of steam bowers, superhi@ating steam, aud surface condensation.” — 
28rd August, 1861. a 

sotuces of Intention to Proceed with Patents. 

1210. GEORGE CLARK, Northumberland-street, Strand, London, *‘ Improve- 
ments in the fe and p of explosive compounds, and in 
apparatus for their manufacture and use.”—1 ith April, 1868. 

1215. BENJAMIN JOSEPH -BABRNARD MILLS, Southam won. buildings, London, 
* Imp ts in reviving, and tinting white and coloured 
feathers aud silk fabrics and guods.”—A communication from Achille Serre, 
Sanno:s, Seine-et-Oise, Frauce. 

1223. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “ [mprovements in 
apparatus for getting coal and oiher minerais.”—13th April, 1868. 

1230. EDWARD PRIMROSE HOWARD VAUGHAN, Chaucery-iane, London, 
“[mp.ovements in the manufacture of cerami, tesse:®, and in the employ- 
ment thereof for mural and other decorative purposes.” —A communication 
from Felix Mattei, Florevce, ltaly. 

1233. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, ‘‘ improve- 
ments in apparatus for receiving motoa or energy from fluids, and for im- 
parting it to thew, and in avpara.us to be us.d for propulsion or in counec- 
tion therewith. ’— 14th April, 1864. 

1235. WILLIAM WATTS, Turner's-court, St. Martin’s-lane, London, “‘ Improve- 
ments in mangles.” 

1238. EDWARD P4G8, Victoria [ronworks, Bedford, * Improvements in fixing 
the tines of narrows and other agricultural implements.” 

1240. KROBSRT UXLAND, Cowpton Giffura, Plymouth, Devonshire, “ Improve- 
ments im tue ifeatment of ores and minerals containing copper, to extract 
copper therefrom. ’—15th Apri’, Lso8. 

1z47. WILLIAM CALLANDER, Newton Stewart, Wigton, N.B., “ [Improvements 
in apparatus for tillug cartridges.” 

1248. RANKIN WEIR and JAMES GRAY, Glasgow, Lanarkshire, N.B,, “ Im- 
provemenis in turuaces for burning vil.” 

1249. HENRY SUGDEN VANS, Bariholomew-close, London, ““ Improvements in 
taps, valves, or apparaius for measuring and registering the quautity of 
liquid passed thereturough.” 

1251. JOHN ROBINSON, Oreek-road, Deptford, Kent, ‘‘ Improvements in the 
manutacwure vi paiut.”—16th April, i965. 

1262. UkNKY GEOSGE FAIRBURN, Goswell-road, London, “‘ improvements in 
portable machi.ery tur Wwrulug, sc-ew-culting, buriug, and slotting, also for 
cutting off .ubes ur -olid bars iuwo any required ieugths,' 

1255. HENRY OLIVER BOBLNSON, Glasgow, Lanarksuire, N.S., ‘* An improved 
screw pivpelicr.” 

1259. WILLIAM EDWARD GEDGE, Wellington-street, Strand, -Londen, “A 














novel apparatus for pu ing buts and shves on the feet.”—A commuiucation 

from Louis Lecie’c, Passage des Petites Ecuries, Paris.—17th April, 150s, 

1271|. NATHAN AGER, Gros-euor-road, Pimideo, aiddiesex, * improvements in 
fastenings suttabic Gor window Sashes aud tor other uses.” 

1272. HAROLD WILHELM WiDMARKK, Tamworth-piave, Bristol, “ Improvements 
in guVeruurs, applicable to » eam and other engines.” 

1275. AUGUSTUS BRYANT CHILDS, Mark jave, Loudun, “ Improvements in the 
grinding eurlace of millet , aud or machivery fur furming 
the same.”—isth April, 1868. 

127i. CHARLES DENTUN AB&L, Southampton-buildings, Chancery-lane, Lon- 
don, * improvements in the weans and appliances tuf piéss copying letters 
and other wriuen d is." —A i from Jean George 
Kugler, Nuremberg, Bavaria. 

1278. CHARLES VENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
Gop, “ implovements in the treaiment of textile fabrics tor cunsolidaung 
them and rende:ing them impermcavle."—A comuwunicativa from Pierre 
Armand Neuman, St. Denis, near Paris, Frauce. 

1279. JOHN CUOKE, Darl. ngwu, Durham, “ Improvements in the construction 
ot rotary engiues and pumps.” 

1286. WILLIAM WELDUN 5YMINGTON, Chard, Somersetsbire, *‘ Improvements 
in machiuery for sizeing, tarrng, dyeing, drying, and finishing laid aud 

other twines, lines, yarus, threads, and fures.” 


“ Improvements ip 
the Cuusiructiun of Tings tor ring sp sg’ — ication from Cyrus 
Builard Morse, Ruincveca, New York, . .5.—20th Apri, is68. 

1291. ARTHUR COLE, Erith, and JONATHAN CAKkTs#, Bexiey Heath, Kent, 
“Improvements in and applicable to lamps io use 10 railway carnages aad 
in sim.iar 5 tuations.” 

1294 EBENEZER Kemp and LENRY GOURLAY, Dundee, Forfarshire, N.B., 
* improvewents .u warine si€am engines.” 

1298 SAMUEL UKEYFPOUS, Paris, ** An improved apparatus for removing the 
cotton frum colon pods. '—A communication from Michel Aican, Paris 

1301. JOHN FUGL aud HENRY THOMAS FUGL, Wovoubridge-street, Clerkenwell, 
Loudun, ** Lanprovements tu Curcaia poles ur laths ”— Zist Apri, 186s. 

1312. THOMAS LAYZELL SCOW8N, Atlen-road, south Hurusey, Middlesex, 
* 4A new bvok vulivn tor bovis, shoes, and ower articles of clothing.’ 

1313, LHOMAS LAYZELL SCOWEN, Ailen-road, souil Horusea, Middlesex, 
“Au inproved we. dud of weleuing We Duilon boot Wilhoul Lue use of Wulton 
holes.""—zznd April, 1863. 

1330. GBORGE FREVEBICK STIDOLPH, JOHN STIDOLPH, and THOMAS SIMPSON, 
Wvvdtt luge, Sulfuik, © tuaprove.wen.s lu OF wulug ald sweepiug usachiugs.* 
1335. JOHN KEID, Giasgow, Lauarksmre, N.B., “ iuaprovemenis m tae wane- 
facture of casks aud other sum iar afiiclés, aud in machuery OF apparatus 

couuected therewiih.”—23rd Api u, 1808. 

1341. ISHAM BaGes, High Hulvvrs, Loudva, “ Improvements in the manufac- 
ture of white lead, aud im the use auu application of certain macuiuery and 
apparatus for such purposes.” 

1344. JOHN KOBB&T JOHANSON, Bed Lion-square, London, “ Improvements ia 

H 
bh “I 


repeating fire-arims.” 

135u. WILLIAM HAWKES RYLAND, Birming in fastenings 
for articles of dress aud jeweuery.’ —24th April, 180d. 

1364. ALFRED WILLMER POCUUOK, Puulico, Miuclesex, “ Improvements in 
working Veives of steaw and otuer engines.” 

1307. JAM&S ATKINS, Birmingham, * laprovements in ornamenting sheets or 
plates vi mectal.’ —¢oth Apri, 1568. 

1330. EDWARD PRIMERUSE HUWARD VAUGHAN, Chancery-lane, Loodon, 
imp ts in graphy, au. in We coustruction or arrangement of 
apparatus tor Com.ounica iug ciguais and inwligence.’—A couuuuicalion 
froin -aucelot Hope tvertt, New Orieaus, Louisiana, U.S. 

1874. VICTOR DELPERDANGE, Biussels, “improvements in the construction 
and mudes Of councc ing pipes Or tubes Of wielgl OF oluer ma erial.” 

1376. KIEL VOLMAR BARNEKUV, Newburgh, New York, U.S., ** daprovements 
iu breech-loading Are-arms.’ —<7ih April, 1363. 

14.2, JOSKPH BETTSLEY, Cavendish Hvuse, Booth, near Liverpool, “ Improve- 
ments in shipbuilding, and in fastening boits and sheet mivial to be used 
therejor, and tor other purposes.” 

1420. WILLIAM ROBcRT LAKK, Southampton-buildings, Chancery-iane, Lon- 
don, ** imp’ in 'y for spiuning furous materials.”—A com- 
municativu from Charies Jenkins Harris, Warren, Ruode Island, and Edwin 
Holmes bBugbee, Kiltingly, Connecticut, U 5.—30ta Apri, Leos. 

1429. WILLIAM LDWAKD LVERITT, Birwiugham, * luwprovements in the 
manu acture cf coppe , brass, anu metal tubes.”—Ist May, 1563 

1513. CLINTON EDGOUMBE BROUMAN, F lect-street, Louuvy, * improvements in 
prepar:ng zirconia, aud Lhe empioy ment of the same to develope the tignt of 

hydrogen flame.”—A on from tbe © or 
“Cyprign Tessié du Motay and Oo.,” Paris,—sih May, | 
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1583. WILLIAM ARMITAGE BROWN, Victoria-road, Peckham, Surrey, and 
RICHARD LIONEL JONES, Edgware-road, London, “ An improved hand signal 
lamp.”—14th May, 1868. 

— WILLIAM TIJON, Great George-street, Westminster, “ Improvements in 

eam pumps.”—20¢h May, 1868. 

1078. JAMES STARLEY, Coventry, Warwickshire, “Improvements in sewing 
machinery.” 

1680. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements in 
governors for steam and other motive power engines "—A communication 
from Marie Joseph Denis Farcot, Jean Joseph Leon Farcot, Michel Basile 
_ Farcot, and Joseph Etienne Eloi Chateau, St. Ouen, France.—21st May, 


— MATTHEW oo apo Middlesex, “ Tmprovements in the manufac- 
re of —37th May, 1868. 
1873.” GEORGE wane. Bromley-street, Commercial-road, London, and 
WALTER JOSEPH BAKER and SAMUEL THOMAS BAKER, Southwark Bridge- 
road, Surrey, “ An improved artesian tube well and lifting force pump.” — 

Sth June, 1868. 

1898. W/LLIAM FASH PROCTOR, Glasgow, Lanarkshire, N.B., *‘ Improved em- 
broidery apparatus to be applied to sewing machines.”— A communication 
from the Singer Manufacturing C , New York, U.S.—10th June, 18638. 

1928. WILLIAM ROBERT LAKE, Southampton buildings, Chancery-lane, Lon- 
don, * An improved anchor.”—A communication from Frederick Wittram, 
San Francisco, Callfornia, U.S.—12th June, 1868. 

1976. ALEXANDER COCHRAN, Kirktor field, Renfrewshire, N.B., “ Improve- 
ments in machinery for finishing woven fabrics.”—18th June, 168. 

2112. EDWARD JOHN SCOTT, Glasgow, Lanarkshire, N.B., “* Improvements in 
oru ‘menting boots and shoes,”— ‘nd July, 1868. 

2189. .OHN JEFFERYS, Tottenhain-court-road, London, “ Improvements in 
studs ad buttons.”—10é2 July, 1868. 

2247. WILLIAM IRLAM ELLIS, Barnsbury Park, Islington, London, ‘‘ Improve- 
ments in cranes."—-17th July, U 

= THOMAS KENDRICK, Birmingham, and SIMEON DAVIES, Dudley, 

in fire-irons, part of which invention is 
applicable to fenders, | to stove grates, and other fire-places.”—18th July, 1863. 

2319. JAMES PURDEY, Oxford-strect, London, ** Improvements in fire-arms.” 
—23rd July, 1868. 

2376. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** An improved compound to be used as a substitute forlinseed oil in the 
preparation of paint and varnish.”—A communication from Robert Edmund 
Ferguson and Benbow Brunswick Ferguson, Chicago, Illinois, U.S. 

238. JOHN ROBERT HARPER, Red Lion-street, Clerkenwell, London, ‘‘ Im- 

in the ad or fi e of strips or ribbons cf zinc or 
alloys of zinc, suitable for being employed in the manufacture of telegraphic 
cables.” — 29th July. 1868. ve 

2394. JOHN RAWSTHORN, Preston, L lire, “* Imp 
for dressing millstones.’ —s0th July, 1868. 

2412. ANDREAS FRANZ LEALB, Litchfield-street, Soho, London, “‘ Improved 
apparatus and means for preventing incrustation in steam boilers and other 
vessels.” —31st July, 1868, 

2448. ALFRED VINCENT NEWTON, Chancery-lane, London, “* Improvements in 
boot and shoe sewing machinery.”—A communication from Michael Joseph 
Stein, New York, U.S.—4th August, 1868. 

2478. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in fire-arms.”— A communication from William Gardner, Toledo, Ohio, U.S. 
—th August, 1868. 

2530, FREDERIC BARNETT, Rue de Rivoli, Paris, *‘ An improved apparatus for 
swimming.” —13th August, 1868. 
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All persons having an interest in opposing any one of such appiicaticns 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
22nd August, 1868. 
23096, 8d.; 3551, 6d.; 3571, 28. 6d.; 3584, Sd.; s6es, 10d.; 3599, 10d.; 3603, 
10d; 3604, 1s 2d.; 3608, 25.; 3612, 10d.; 3622, I8.; 3627, 8d.; 2632, 10d; 
3636, 1s. 4d.; 2640, Sd.; 3645, 8d.; 3646. 6d.; 3655, 10d.; 3660 1 





6d.; 3665, Is. 2d; 3666, Sd.; 3667, 28.; 3672, 10d.; 3673, 8d; 3689, 8d.3 3699, 
10d.; 3701, 8d.; 3703, 1s.; 3704, 1s.; : 3713, 10d.; 3714, is 3 3715, 6d 51, Is. 2d.: 
84, Is.; 45, 6d.; 50, 4d.; 63, 6d. 3 90, 8d.; 101, 8d.; ‘+ 8d. ; 115, 4d; 7. 
4d; 118, 10d.; 119, 44.; 120, 4d.; 122, 44.5 4 123, 4d.; 124, 4a. 125, 1s. 10d.; 
131, 4d.; 154, 4d.; 136, 10d.; 137, 4d.; 139, 4d.; 142, 4:1.; 144, 4d.; 145, 4d ; 
147, 4d.; 150, 4d; 151, 4d; 154, 4d.; 156, 40.3 159, 4d. 160, 4d:: 163, 4a: 


165, 4d.; 170, 41.; 171, 4d.; 173, 4d.; 175, 4d.; 
186, 4d.; 187, 4d.; 188, 4d.; 190, 4d.; 229, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specifications. 

*,* Specifications will be forwarded we ros from the Patent-office on receipt 
of the amount of price and ms exceeding 5s. must be remitted by 
Post-office Order, made payable at a Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Scuthampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following di tions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 


77, 4d.; 180, 4d.; 183, 4d.; 











Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
430. J. HOWARD and E, T. BOUSFIELD, Bedford, “ Steam boilers.”—Dated 8th 
February, 1868. 

This invention has 1eference to three previous patents, dated respectively 
January 23rd, 1866, July 9th, 1866, and January I!th, 1867 (Nos. 226, 1811, 
and 76). The boilers to which the invention relates are those having vertical 
tubes connected together at top and bottom by horizontal tubes to form groups 
or sections, which sections are brought into communication at top and bottom 
by pipes running at right angles to the horizontal tubes just named, and form- 
ing respectively feed water and steam pipes. Hitherto in manufacturing these 
boilers the patentees placed the several sections or groups of vertical tubes 
transversely of the furnace and heating chamber, and they have connected 
the bottom horizontal tube at each section with a feed-water pipe common to 
all. These conrections are made underneath the bottom horizontal tubes, 
the ends being closed. According to the present invention, in order to afford 
increased facility for removing calcareous or other deposits from the bottom of 
the sections, and also to adapt the boiler to confined positi as, for 1 
where the front only of the furnace can be approached, jthey propose to place 
the sections longitudinally of the furnace and heating chamber, and to gain 
access to the lower horizontal tubes of the sections through their front sides. 
456. T. SMITH, Lambeth, “ Steam engine — Apes llth February, 1868. 

The patentee claims, First, an arr wheels adapted to be 
used without springs, consisting of a series a} lock wheels or receiving and 
transmitting wheels, acting with continuous motion, as described. And, 
Secondly, the arrangement of parts described adapted for adjusting the exhi- 
bition of particular numbers, as may be required. 











Class 32.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &¢. 


412, P. E. MASEY, Regent's Park, London, 
locomotion, &c."—Dated 6th hata 

This invention relates to imp hinery o for obtain- 
ing aerial locomotion by means of a ty a rotating sal or blades mounted 
on axes above the machine, actuated by a rotary steam engine and boiler of 
improved ber econ such rotary engine and boiler being applicable for 
motive power tor other purposes. The details of 
the fnvention are voluminous. —Not proceeded with. 

418, A. B. IBBOTTSON, Sheffield, “ Steel spring railway fastenings.”—A com- 
munication. Dated 7th February, 1868. 

This invention relates to the pezmanent way of railways, and consists of 
certain improvements in the form and manufacture of the chairs, keys, and 
joint plates for securing the rails to the sleepers, the keys in the chairs, and the 
ends of the rails together. The objects of the invention are, First, to obtain 
an elastic bed for the rail ends to rest upon in a steel spring joint chair. 
Secondly, to prevent the straining aud breaking of the bolts, and to lock the 
nuts. Thirdly, to secure the steel spring keys in the chairs. Fourthly, to add 
greater strength and security to the steel spring clips for bridge rails. Fifthly, 
to combine the proposed new mode of elastic fish-plate with the ordinary joint 
chair, and generally to combine elasticity with security of joints and fasten- 
ings. The first improvement is effected by forming a chair of a steel plate of 
an uniform or a variable thickness, the ends of which are bent over towards 
the centre, and then upwards to form the jaws. The centre of the plate 
upon which the bottom flange of the rail bears is arched upwards, so as to 
yield slightly to the weight of the tram, and at the same time to cause the 
jaws to grip the rails more tightly. The second improvement is effected by 
forming a fish-plate of steel, the edges of which are bent over and placed next 
to the web of the rail; these plates are perforated, and are applied in the 
ordinary way with boits and nuts at the joint, the curved form allowing the 
plate to yield to the power of the screw, and preventing the latier from being 
stretched, broken, or having the threads stripped. In order to lock the nuts, 
or to prevent them from turning or becoming loose after tightening, a sort of 
projection, bead, button, or stud is raised on the outer surface immediately 
adjoining each perforated bolt hole within the circle of the corners of the nut, 
but beyond the circle of the square sides of the nut. By the use of a spanner 
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the corners of the nuts are forced over these projections, which, with the fish- 
plates, yield for the purpose, but immediately the nut corners pass off the bead 
by the recoil of the plates the projections rise again and so lock the nuts. One 
of these improved plates may be used on one side of the rail joint, and an 
ordinary fish-plate of iron on the other, or in connection with a one-jawed 
chair for forming a joint. The third improvement is effected by substituting a 
short curved steel or iron plate formed as the above, but to be somewhat 
tapered for an ordinary key between the rails and chairs, such curved plate to 
be perforated about the centre, and to be driven into the chair, and then 
attached to it by screw and bolt or pin and cotter passing through both. The 
fourth improvement is effected by forming one or more projections or a con- 
tinuous projection on the upper side in the centre of ~~ bed- ‘plate of a steel 
spring clip for jo nts of bridge rails, which proj will rise 
into the hollow of the underside of the rails, § so forming ; "kind of double clip. 
The fifth improvement is effected by forming a long steel curved plate in the 
manner above described, but slightly tapered for driving between rail ends and 
the ordinary iron joint chair, and this curved plate is secured to the rails on 
each side of the chair by bolts and —_ which nuts may also be locked in the 
manner described. —Not proceeded with. 

447, F. BARNES, Southampton, and D. HANCOCK, Jligh Wycombe, 

** Signals on railways.” — Dated \0th February, 1868. 

The essential feature in this invention is the employment of the rails them- 
selves on which the carriages run as a medium, whereby the signals are worked, 
and the First part of the invention consists in connecting the two poles of a 
battery with the two rails, the junction of the two being only completed at the 
time the wheels of a carriage, united by their axles, pass over the two rails, so 
that, at all times, except wien a carriage or carriages is or are on the line of 
rails, the curcuit will not be complete, but, so long as a carriage remains on 
them, the battery will act. Between one wire uniting one rail and the battery 
the inventors place a magnet which acts against, or which is capable of acting 
on a lever (of course when the circuit is complete), and this lever is connected 
with a rod Jeading to the semaphore arms or other signal on a post. As soon as 
the wheels of an engine, truck, or carriage, place the battery in action by com- 
pleting the circuit, the magne attracts the lever, which throws the signal to 
danger. So long as the carriages remain on the line the circuit will still be main- 
tained, but as soon as the circuit is broken, the battery will cease to act, and a 
weighted lever throws the signal to clear or caution as desired. This is 
effected, and in this the Second part o: the invention consists in the following 
manner, At the post, or at a short distance in advance thereof if preferred, 
they disconnect one raii from the other, and divide as it were the two rails, 
leaving a space between them, no matter how small that space may be Asan 
engine, for example, approaches the junction, the signal is at clear (the battery 
not being in action), but the instant the wheels cross the space dividing the 
rails, the circuit is completed, the magnet acts, and the signal is thrown to 
danger. So long as the engine or train remains on these rails, so long will the 
signal continue at danger; but as soon as the last wheels of the last carriage 
have passed over the next division in the rails, the circuit is broken, and the 
weighted lever is free to throw the signal toclear. Of course the distances 
between the divisions in the rails may be regulated according to the distance 
it is desired to place the signals apart, the signals acting equally well whether 
the distance be a quarter of a mile or ten miles.—Not proceeded with. 

454. H. A. DoBsON, Anighisbridge, Westminster, “ Carriage spring.”—Dated 
Lith F.bruary, 1868. 

This invention consists in an improved method of constructing carriage 
springs. As they are now made, carriage springs are formed of several plates 
of spring steel secured to one another in such a manner as to permit them to 
give with pressure. This is, however, an expensive method, while the plates 
are apt to rust and get out of order. The inventor therefure uses shear steel, 
and constructs the springs of a single piece tapering it as required to produce 
the necessary elasticity. The ends can be shaped for the requisite fastenings, 
whether the spring be the ordinary elliptic spring, half spring, or spring, to all 
of which the improved method of construction is applicable, being lighter, 
cheaper, and more durable. In the case of the elliptic spring, the top and 
bottom of the ellipse is formed by two springs.— Not proceeded with, 

457. C. E. HOLLAND, Tan-y-Buwich, Merionethshire, “ Permanent way of rail- 
ways and tramways.” — Dated 1\th February, 1868. 

The object of this invention is to form a road more equable, durable, and 
elastic than has hitherto been obtained. For this purpose the inventor con- 
structs a longitudinal wrought iron sleeper or bearing plate of such a breadth, 
thickness, and form as to rest conveniently upon the ballast, and to support 
the rail which rests or is affixed upon it. The upper side of the bearing plate 
is formed with a longitu tinal groove or socket in which the rail rests. This 
rail he prefers to make of steel, although iron, or tron steelitied, may be used. 
In the said socket or groove he places some elastic material, such as india- 
rubber, felt, leather, wood, or other elastic material, so as to form a bed for the 
rail, The rail may be of any conven‘ent form, but it is so constructed as to fit 
in the socket, and it is held in position upon the bearing plate by means of 
chairs or clips resting upon or affixed to the bearing plates. He prefers the 
shape of the rail to be such that the inner angles between the beam of the rail 
and the head or base shall form a right angle, so that the fish-plate joints may 
have a better hold, and not be liable to slip out, as is the case with the fish- 
pilates hitherto in use; the fish-plates are also made to fit more closely by the 
form adopted being concave towards the rail, and thereby allowing an expin- 
sion of the plates when drawn together by the bolts. At convenient distances 
there are tie bars of any desired form to keep the rails at the proper gaaye, 
and also to assist in supporting the position of the rails. The tie bars may be 
connected either solely to the rails, or solely to the hearing plates, or to both 
rails and bearing plates. The invention is not fully described apart from the 
drawings.— Not procceded with. 





Bucks 





Class 8.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 





Preparing, Manufacturing, Printing, Dyeing and Dressing 
Fabrics, &c. 

41l. W. Toneuz, K ton, ** Machi: for str ing and preparing 
‘fibrous materials.” —Dated 6th February, 1868. 


This invention is not described apart from the drawings, 

414. C. and C. H. LonGaotToM, Bradford, ** Machinery for spinning, &c.”— 
Dated 7th February, 1568. 

This inventiun consists, First,in having the whole or parts of the metal rails 
to which the fly buards or guide boards of such machinery are hinged. They 
are enamelled or coated with a substance called enamel, which may be 
white or any other desirable colour ding to and, in applying 
to the said fly boards or guide boards, plates of brass or other metal enamelled 
or coated as aforesaid to enable the attendant to more easily ascertain when 
the yarn is broken. Secondly, in constructing such plates so as to form holes 
or recesses for the yarn to pass oe and thus avoid the necessity of using 
guide eyes, or, in the yt lied metal guide eyes, instead of the 
pot eyes now used.—Not proceeded with, 

416. S. READ, Edinburgh, “ Finishing paper &e." ”—Dated 7th February, 1868. 

The patentee claims the ar ion of two or more sets of 
rolls for the purpose of continuously pe both sides of paper and textile 
fabrics as described. Also the use or employment of a glazing roller, sothat the 
glazing operation is performed on two opposite sides of the roller simultaneously, 
either in combined or single sets of rollers, as described. Also the use of the 
glazing roller as constituting part of a flue situated between the source of heat 
and a chimney for the purpose of being heated, as described. Also the applica- 
tion of brasses or bearings through which a current of water is caused to circu- 
late for the purpose of keeping cool the brasses and journals of glazing or other 
artificially heateu rollers, as described and illustrated in the drawings. 

417. J. and J. CASH, Coventry, ** Machinery for the manufacture of looped and 
textile fabrics.”"—Dated 7th February, 1868. 
This invention is not described apart from the drawings. 
429. J. DIXON, Nuneaton, Warwick, “ Braces.”—Dated 8th February, 1868. 

The patentee claiins the manufacture of braces by the operation of weaving, 
when such braces are formed narrower at the ends than at the part which rests 
upon the person, by tying the warp threads nearer together at the narrower than 
the wider parts, substantially as described. 

445. W. BROOKE, Manchester, and J. EDMOND, Blackburn, ‘‘Healds for 
weaving.” —Dated sth February, 1868. 

This invention consists in applying catgut as a material for healds made up 
the same as ordinary healds, also in giving elasticity to healds made of such 
material by connecting them with the rods by means of india-rubber or other 
suitable elastic material; alsoin placing metallic eyelets in healds formed of 
catgut ; also in forming healds of catgut combined with pieces of metal having 
eyes punched in them arranged so that the warp threads will pass through the 
eyes in a line parallel, or nearly go, to the flat side of the metal, and in giving 
elasticity in each of the above described modes of making healds by the means 
referred to.—Not proceeded with. 

448, G. JEsSOPS and B. SENIOR, Batley, York, “ Machinery for preparing wool 
ing.” — Dated 10th February, 1868. 

This invention relates to the double-d.ffer condensers, that is, where the 
carded wool or other fibre is stripped or removed in slivers, strips, or belts 
from the card suriace of the doffer cylinder at two separate places, one-half 
being stripped by a series of rings of cards fixed at suitable distances apart on 
@ rotary shaft, and the remainder by a card roller. The inventors apply a 
small roller without axes, and by preference made of india-rubber or other 
elastic material at the top angle betwixt each of the stripper card rings sup- 
ported upon or by the shaft thereof, and in contact with the card surface of the 
doffer, by the action of which thereon at the point of division on the said doffer 
cylinder they find that the slivers or strips are produced more equal in thickness 
than heretofore. To prevent grease attachirg to the shields of the card rings 
they apply a cleaner or scraper betwixt each ring.— Not proceeded with 
461. W. PICKARD, Farsley, near Leeds, “ Woollen condensing machinery.” — 

Dated \1th February, 168, 

The inventor secures near one end of what is termed the licker in shaft, or 
that which takes the feed from the feed rollers, a boss having upon it a disc, 
not, however, at right angles with it or with the shaft. A jaw or claw is fixed 
to the side frame ot the machine in sych a position that the periphery of the 
disc passes into it, and consequently, when in motion, a reciprocating 














horizontal motion is imparted, in addition to the ordinary rotary one, to the 

licker in shaft. The results of this motion are that the end stubhing arg 

better mixed, and of nearly similar or equal thickness with the remainder, 

—Not 1d with. 

463. G. SEAMER, Milk-street, London, “ Silk fancy weavings."—Dated \\1, 
February, 1868 


Here the patentee employs two sets of weft of different colours one from 
the other where the effects are to be produced, one weft being for the back and 
the other for the face. The face weft may be of the same or a diferent colour 
from the warp, depending upon the extent of variation in shot desired to be 
obained. The selection of the weft is for twill, and the general arrangement 
of the weaving in half tissue and balf tabty, "the tabby being tissued right 
through, shoot and shoot. 





4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
394. W. E. NEWTON, Chancery-lane, London, ‘‘ Mowing and reaping machines.” 
—A communication,— Dated 5th February, 1868. 

This invention consists in the combination of a main frame, fitted in or 
carried by the main axle, and a secondary or inner frame hung in or connected 
with the same axle, and having attached to it the draught bar or pole, and in 
combination with the main frame certain spur gear, rotating crank, and con. 
necting-rod with a bell crank lever or its equivalent for operating the sickle, 
and whereby bevel gear for such purpose is dispensed with. Outside of the 
shoes in both sides of the machine (in front) are arranged small and loosely. 
running leading wheels. Another leading feature of the invention is a draught 
bar or pole connected with the main axle or frame independently of the latter, 
but arranged to occupy a central position, or thereabouts, relatively to the 
main frame, and divided with a double tree and single trees situated so as to 
project beyond the length of the cutting apparatus in combination with 3 
cutting apparatus carried by the main frame and arranged centra)ly in front of 
the The further consists in driving the cu'ting apparatus 
from or through both of the main running wheels as drivers, and whereby side 
draught is avoided. The invention also comprises a pawl and ratchet connec. 
tion or gear to communicate motion from the main running wheels to the work. 
ing parts thereof, and consists of a plurality of pawls fitted in sockets connected 
with a shaft or axle, and having a pinion connected with !t, which gears intog 
toothed rim or circular rack attached to the driving wheel, in such manner that 
the pawls are made to engage and disengage themselves from the ratchet by 
their gravity without the aid of springs, so as to produce a driving movement 
in one direction only. This free action of the pawls reduces noise, and renders 
more efficient and durable a ratchet driving gear from the running wheels o! the 
machine. 

446. W. R. LAKE, Southampton- buildings, Chancery-lane, London, *‘ Scouring 
and cleaning grain, &c.""—A communicatson.— Dated 10th February, 1868, 

This invention is not described apart from the drawings. 

466. J. 8. WILLIAMSON, West Hartl-pool, Durham, “ Drying machinery.” —Dated 
llth Fe x63. 

The novelty of this invention consists in placing one tube within another, a 
space being left between them. Between these two tubes a furnace or fire ig 
placed at one end of the machine, and the heat is made to travel along the 
bottom of the inner tave and back again along the sides and top, the smoke 
escaping by a chimney. Within the inner tube either a screen or screens are 
fixed, having a reciprocating motion imparted thereto by wheels and cranks, or 
a circular cylinder is made to revolve having a spiral screw inside, on which 
the grain is made to travel from one end of the machine to the other, whilst 
the heat fs operating upon it. It then falls into coolers made to revolve attached 
to each side of the machine, each cooler having having a spiral screw inside by 
which the grain is again carried to the other end of the machine, where it falls 
into sacks. ‘These coolers are made to clean the grain whilst in its progress to 
the sacks by leaving spaces inthe wire covering to admit of the small grain 
seeds and dust to pass through.— Not proceeded with, 








Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

J. O'DONNELL, Woburn mews West, and T. ARKILL, King’s Cros, 
London, “ Raising and lowering blinds, &c.""—Dated 7th February, 18038. 

Accoruing to one arrangement the inventors mount an axis upon the fixed top 
lath or bar, or otherwise, of a venet’an or other blind. Upon one end or other 
part of this axis they fix a pulley, by preference of larger circumference thau 
the axis around which the cord or line for actuating the axis and raising 
the blind is wound. The lifting line or tape—one or more of which may be em- 
ployed—attached to the bottom lath of a venetian blind, is attached to the axis, 
80 as to wind thereon in the opposite direction to that of the cord around the 
pulley. Below the pulley a lever click is suspended on axis, so as to cause the 
pointeé ¢@nd or tooth on one of its arms to enter or fall into the teeth ofa 
ratchet wheel fixed on the pulley. The cord wound on the pulley passes down- 
wards through an eye or loop on the lower end of the other arm of the lever 
click. The act of pulling the cord to unwind it from the pulley raises or moves 
the lever, so as to release its end from engaging with the teeth of the ratchet, 
at the same time causing the axis to revolve, and thus wind up the lifting line 
or cord thereon; but directly the cord over the pulley is released, the end of the 
lever re-engages with the teeth of the ratchet, thus arresting the rotation of the 
axis, and retaining the blind in the position to which it was raised. The 
lowering is effected in like manner by disengaging the click from the ratchet, 
and allowing the weight of the blind in its descent to wind up the cord upon 
the pulley whilst held in a position to prevent the click from engaging witha 
ratchet.—Not proceeded with, 

422. W. BR. LAKE, Southampton-buildings, eave, London, “‘ Locks."—A 
communication.— Dated 7th February, \ 

This invention relates to locks of that bm which are generally used on the 
front doors of dwelling houses, and in which the latch is operated by two 
knobs, one on the outside and the other on the inside of the door, the outside 
knob being constructed in such a manner that it can be thrown in or out of 
gear with the latch. The invention also relates to certain iniprovements in 
padlocks or locks of any ordinary construction. The said invention consists, 
Firstly, in arranging an adjustable screw in the end of the spindle in suck a 
manner that, by the said screw, the length of the spindle and the position of 
the knob can be regulated to suit the thickness of the door. Secondly, in en- 
closing in the knob or handle the mechanism which serves to throw the knob 
in and out of gear with the latch. Thirdly, in arranging a nut on the spindle 
in with a ble stump and tumblers in such manner that 
when the tumblers are set and the stump made to drop into the notches there- 
of, the knob is thrown in gear, and the door can be opened from the outside, but 
if the stump is withdrawn the knob turns freely on thespindle without having any 
effect on the latch. Fourthly, in arranging a safety stop in combination with the 
knob and washer, which form the socket for the said knob, and with the tumblers 
contained in the knob in such a manner, that when the said tumblers and the 
knob are brought into the required position, the stop can be made to lock the 
outer knob, and prevent it being turned, while the inner knob continues to act 
on the latch, Fifthly, in arranging a cam in combination with the movable 
stump and with the stop and tumblers in such a manner that, by turning the 
said cam, the stop and stump can be thrown out of or in gear with the tumblers 
provided the tumblers have been brought in the required position. Sixthly, in 
arranging an abutmert between the keyhole and safety stop in such a manner 
that the stop cannot be reached or its position disturbed by an instrument in- 
troduced through the keyhole. Seventhly, in the peculiar arrangement of a 
lever stop in combination with a series of loose tumblers. 


424. H. HARFORD, MNeweastle-on-Tyne, * Scaffolding.” —Dated 8th February, 
868. 


415. 





The inventor forms all around the object to be constructed, whether it be a 
chimney, a wall, a vessel, or other erection, a double frame consisting of sole 
plates or pieces at right angles to or parallel with, and passing through the 
thickness of the wall, into which sole plates or pieces, both on the outside and 
inside of the wall, uprights are fastened either by mortises, or screws, or in any 
other convenient manner; these uprights may be of any convenient length, but 
he proposes that, when the invention is used in the building of a house, they 
should be equal in length to the height of one storey of the house; the tops of 
these uprights are to be kept in their proper places by crossbars or beams. 
On the crossbars or beams is placed a rack and pinion, or screws, so that when 
the building is completed to the height of the uprights, the entire framing may 
be raised from off the sole plates or pieces to the height of the next storey or 
portion, after which the sole plates or pieces used at the lower portion of the 
building may be withdrawn, and placed upon and across the completed 
portion of the building, and the framing rested upon them, and so on until the 
entire building or construction is complete —Not proceeded with. 


453, T. TANSLEY, Bedford, “ Working the rollers of blinds, shutters, and maps." 
— Dated \0th February, 1868. 

The object of this invention is to remove the nved for cords and springs in 
the raising and lowering of blinds and of roller maps, and of chains in the work- 
ing of coiling iron shutters, and to substitute therefor a simpte and economical 
arr of which may be applied to operate the blind or 
shutter, or itmay be two or more simultaneously. To this end the patentee 
employs for the parpose of transmitting motion to the roller carrying the 
blind or coiling shutter a screw spindle, somewhat like those used for hand 
drills, which spindle is p d with a g nut for giving it an axial 
motion that is transmitted by gearing to the rolier. The invention is not 
fully described apart from the drawings. 

459. Ve Fy ve Linsey a Manchester, “ Fire places.” —A communication.— Dated 
February, | 

msn invention hen ne in bringing the fire-grate forward into the apartment 
to be warmed, and in applying thereto a movable hood or apparatus to pre- 
vent the escape of smoke; also in an improved valve or damper for reguiating the 
orifice between the fire-grate and the chimney. The whole fire-grate is made 








to project beyond the line of the chimney piece, so that the warmth may be 
distributed in the apartment more advantageously than heretofore, and the 
hood is constructed so as to cover the fire-grate, or partially cover it, or 
The hood is sup- 


eave it entirely uncovered, as may be found necessary. 








Aveusr 28, 1868. 
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ported on inclined rails, and it is counterbalanced by a weight passing over 
‘guide pafieys, the position of the hood being regulated by a handle projecting 
Yhroagh the front of the chimney piece. The valve or damper to regulate the 
‘Sraaeht consists ofaswivel plate provided with counterweights, and its position 
¥s also regulated by a handle passing through the front of the chimney-piece, 


Class 6.—FIRE-ARMS. 


Including Gans, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 

450, A. M. CLARK, lane, London,** Breech loading ordnance and pro- 
jectiles."—A communication.— Dated 10th February, 1868. 

This invention relates to breech cannon provided with a number of chambers, 
‘and also to the mode of charging the same. These cannon are intended for firing 
‘a great number of balls within a very short period of time, such as grape or 
‘canister, or one chamber only may be used ata time after previously training 
the gun. These cannon are of simple construction, and possess at the same 
time great strength, while they may be made of any metal, size, or Cimensions, 
the chambers being either smooth bored or rifled, and serve either for land or 
sea service, fordefending f rtifcations, vessels, and otherwise. The body of 
the cannon properly so called is formed of a solid truncated cone, bored with 
three, four, or other number of chambers disposed concentrically around the 
axis of the gun. The rear end of the gun is provided with a rotating breech- 

iece, by means of which the simultaneous charging of the whole of the cham- 

ers may be effected, the said breech-piece being bored to correspond with the 

‘am be! provided with a p striker for each. This breech-piece 
4s fitted to rotate on the rear end of the gun to a certain extent, so as to first 
bring the openings therein oppo ite the chambers at the time of charging, and 
then the percussion strikers to produce the discharge. When the gun is to be 
‘ised for fring grape or canister all the chambers may be discharged at one 
‘time, or successively one after the other without intermission, but when it is to 
be used for flrine single shots the body of the gun may be rotated, so as to 
bring each of the chambers successively to a vertical position in readiness to 
be discha'ged after the gun is pointed, it being held in a position by a spring 
catch. A further improvement consists in providing the tail end of the gun 
carriage resting on the ground with a projecting spur intended to enter the 
ground more or les in order to prevent the recoil of the gun, The spur may 
also be applied to any other similar description of gun. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, M usical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

355. D. MURRAY, York-chambers, Adelphi, London, ‘‘ Coverings for the head, 

&c."—Dated \st February, 1563. 

The patentee claims, First, the peculiar form and construction of hats 
@escribed and illustrated in the drawings; Secondly, the combination of the 
ventilating space between the body of the hat and the lining with the perfora- 
tions or opening in the crown communicating with one or more tubular pas- 
sages forming the crest of the helmet-sbaped head covering, all substantially 
as described and illustrated in the drawings; Thirdly, the combination with 
the peculiar head covering herein joned of the ble muffler or 
curtain, as and for the purpose described; Fourthly, the making of the front of 
the crest in the form of a volute B, whether such volate be moulded from felt 
or formed from cioth or other similar flexible material, as described. 

361. M.A hag Kensington, “ Spring and other mattresses."—Dated 3rd 
Fi 18 





5 i. 
This invention relates, First, to a mode of providing air channels for ventila- 
tion. For this purpose the patentee makes circular through penings or per- 
foratiors in the wool or other packing of a mattress, for example, at suitable 
distances apart ail over the area, and ofsufficient diameter. These perforations are 
distended by the aid of spiral springs of the same diameter throughout, inserted 
between the top and tom covers of the mattress in such manner that what- 
ever the amount of pressure on the mattress the perforations will be kept 
constantly open, and afford free access for air to pass through for the pur- 
poses of ventilation, corresponding perforations being made in the sacking of 
the bedstead on which the mattress is laid; but this will be unnecessary for 
lattice-bottom bedsteads, through which air can pass freely. This improve- 
ment Is aiso applicable to spring with a similar object, as also to 
the various articles above The ion relates, Secondly, to 
the application of the above P to or pallets used for 
ical purposes in hospitals and otherwise, in which case the said mattress 
would be provided with a waterproof casing, and have through perforations 
provided, distended by spiral springs as before, by means of which the appli- 
cation of douche and other baths may be greatly facilitated, as the water used 
will readily run off through the perf in the 


375. L. DESENS, Charing Cross, London, “* Miners’ lamps.” — Dated 4th 
February, 1868. 

The object of the present invention, which is applicable to the ordinary 
miners’ lamps, is, by means of a simple contrivance, to extinguish the light 
should the lamp be clandestinely opened. This is effected in the following 
manner: - The wick-holder, a small tube, has at one side a toothed rack, and 
is supported in another tube of larger diameter having a rundje externally 
round the centre, and furnished with two projections, the longest of which may 
be termed a tailpiece, the teeth of the rack gear with a small endless screw 
mounted on a shaft passing through the body of the lamp, the lower end of 
which terminates in a button, by means of which the wick is regulated from 
the bottom of the lamp. Round the holder is a spiral spring, its object being 
to force the holder into the body of the lamp when the teeth of the rack are 
freed from the endless screw, as explained. On the bottom plate supporting 
the glass a small movable metal piece is fixed, which turns ona pivot; on 
one side is a stop pin, and on the other a small spring. In the gallery sur- 
rounding the opening communicating with the body of the lamp an opening is 
cot forming a decline, in which the proj of the ext I tube engage and 
assist the descent of the holder into the lamp.— Not proceeded with. 


332. b7 Scott and R. MowAt, Edinburgh, “ Lamps.”—Dated 4th February, 
868. 


This invention relates to certain improvements applicable to lamps for burn- 
ing paraffin and other hydrocarbon oils, and consists, First, in using a glass- 
holder or gallery of such a size as is employed in ordinary paraffin lamps to 
support a glass shade, with holes formed in the said gallery for the purpose of 
admitting air to the interior of the chimney, air being also admitted to the 
interior of the burner in the usual manner below the ga'lery; Secondly, in 
using in conjunction with the preceding a glass chimney of such diam-ter that 
its lip rests upon the glass-holder or gallery between the holes and the rim of 
the glass holder or gallery. The air thus admitted insures more pertect com- 
bustion and a larger flame than hitherto obtained; at the same time the 
chimney may be removed without inconvenience when the lamp is burning; 
Thirdly, instead of screwing or sl)pping the burner into the neck or socket of 
the oil reservoir, the patentees form one or more proje :tions on the plug of the 
burner, that is. the part fitting into the socket, and an indentation or indenta- 
tions in the socket formed at an obtuse angle, into which the said projection 
or projections fit, or the arrangement may be reversed by making the indenta- 
tions in the plug and the projections on the socket. By either of these methods 
the barner is securely Gxed to the reservoir. 

409. B M. OAKESHOTT, Chelsea, ‘‘ Medicated vapour bath."—Dated 6th 
February, 18 8. 

By this mode uf construction three descriptions of baths may be applied at 
pleasure, viz., simple vapour, medicated, or mercuria! or hot air. The pyrami- 
dal base forms a box into which all the minor parts of the projecting arm may 
be placed when the apparatus is not in use, so that the whole may be packed 
away in a small compass. The spirit lamp is fixed on a plate, which is made 
to slide on a groove within the base. The back part of the lamp, to which an 
extinguisher is attached, forms a door, which, when in use, shuts pertectly 
close, and thus renders it absolutely ‘ree fr m danger. immediately under the 
lamp is a compensating sliding weight, which, when drawn out eff-ciually, 
counterbalances the projecting arm without adding waterially to the weight of 
the apparatus. On the top of the base is a removable perf rated diaphragm, on 
which may be placed the herb, mercurial, or water container, as may be 
required, The cradle is made in various parts to secure portavility, and can 
be packed away in the same compass as the bath, the whole apparatus requiring 
but a few minutes to get it ready for immediate use.—Not proceeded with, 


419. C. W. HANN, Durham, *‘ Safety lamps "—Dated 7th February, 1868. 

The pateniee claims, First, the application to sa‘ety lamps of numerous or 
small diameter to carry off the prod of from the flame. 
Seco’ dly, employing @ cap or guard in combination with a series of tubes em- 
Ployed to carry off the products of combustion from a flame of a safety lamp, so 
as to protect the tops of such tubes from currents of air. Thirdly, attaching 
the lower end of « series of tubes to the top of the wire gauze cylinder or glass 
chimney, with which the flame of the lamp is surrounded, as described. 


433. J. KEY and E. HOSKINS, Birmingham, “ Metallic bedsteads.”—Dated Sth 
February, 1863. 

The patentees claim the constructing of the foot parts of metallic bedsteads 
that the foo’ rail pr.per may not only be removed or applied after the erection 
of the general frame of the bedstead, but also that the said foot rail may extend 
down below the foot sacking rail, and be made e:ther with rods, tubes, or sheet 
metal, or parily of sheet iron, or partly of rods or tubes in connection with the 
said metal, or instead of rods or tubes the parts forming the joints may be casi 
and secured to sheet metal, in all cases preserving the quality of being removed 
= applied without affecting the general con-tructiou of the bedstead frame 

‘oper, 

439. W. B. MARSTON, Leedswood Vale Oil Works, near Mold, Flintshire, North 
Wales, “ Lamps.’—Dated 8th February. 186%. 

The | atentee claims the improved method of constructing lamps suited for 
Ta‘lway carriages, and tor other purposes, and adapted fur burning oils of the 
hydrocarbon class by combining and arranging the parts in such a manner that 
air is admitted to a closed casing at a point dista»t from the flame, part being 
toe ow bom te oil ye and part being directed to the flame, 0 as to enadie 

‘0 jected at juired in the manner and forthe 
substantially as i any req angle, purpose 























Class 8 -CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Fi 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 


425. A. MCKNIGHT, Birmingham, “ Polishing articles made of steel, &c."— 
Dated 8th February, 1868. 

The following is the composition in parts by weight of the new or improved 
powder or com position. Flouremery, ten parts, superfine emery, one and a-half 
parts; purple crocus, one and a-haif parts ; Staffordshireiron ore, or other simi- 
lar ore calcined and finely powdered, one and a-half parts; the same calcined iron 
or less finely powdered, one and a-half parts; vegetable black, half of a part. These 
powders are intimately mixed, and, in order to destroy the dusty character of 
the powder, the inventor adds to each pound about an ounce of any kind of 
common oil. ‘The said oll is pat into the barrel, or other apparatus employed 
for mixing the powders, and during the incorporation of the powder is ab- 
sorbed by them. after which the mixture is not liable to fly about when being 
used. — Not proceeded with. 


440. N.C. SzeRLMEY. Pimlico, “ Rendering paper and other articles water- 
proof.” —Dated sth February, 1868. 

A ding to this i the patentee melts in ten pints of hot water, 
thirty ounces of glue, gelatine, or size, and three ounces of gum arabic. In 
another thirty pints of hot water he melts twenty ounces of soap and four 
pounds of alum, afterwards mixing together the whole liquid in one pot. This 
is composition No. 1. In another pot he heats half a gallon of benzole and 
one gallon of paraffin oil, and melts in it twenty-four ounces of resin. To these 
materials rosin, oil, and copal or mastic varnivh may, in some cases, be added 
and he lets it boil until it attains a di degree of i This is 
composition No.2. He first dips the article to be waterproofed into the com- 
position No. | in a heated state, and afterwards dries it; then he applies the 
second composition in a cold state with a brush, or in otherconvenient manner. 


Class 9.—ELECTRICITY.—None. 














Class 10.—MISCELLANEOUS 
Including all Specifications net found under the pre ceding heads, 
332. J. THOMPSON, Aldersgate-street, London, ‘‘ Feeding bottles for invalids and 
infants.” — Dated 30th January, 1868. 

The final specification of this patent has not been filed; it is probable that a 
petition for an extension of time for filing the same will be lodged, there- 
fore the documents relating to the invention cannot at present be seen. 

333. A. M. CLARK, Chancery-lane, London, “ Adjustable wrenches."—A com- 
munication.— Dated 3.th January, 1868. 

These improvements consist in the employment of a double cam fixed in the 
head of the wrench, and acting on the ends of levers exerting a self-acting 
gripping action, which increases in proportion to the tractive force applied to 
the handle of the wrench. 
334. C. H. ADAMES, Birmingh of portable metal buckets or 

patls and tubs.’ —Dated 3ist January, 1868. 

The patentee claims, First, forming the sides of pails, buckets, and tubs for 
domestic and other purposes (which are more capacious at the top than the 
bottom) of metal which has been bent or crimped into corrugations, when suck 
corrugations are so arranged in forming the vessel as to pass from the top 
towards the bottom of the vessel, vertically or diagonal ly, and also forming the 
hoop or fout of metal which has been bent or crimped into corrugations, such 
corrugations passing horizontally around the foot of the vessel, substantially as 
shown and described. Secondly, he claims “ galvanising” or coating with 
metal, pails, buckets, or tubs for domestic or other purposes, the sides and hoops 
or feet cf which have been formed of corrugated metal, substantially as shewn 
and described. 

339, H. A. BONNEVILLE, Sackville-street, Piccadilly, London, “ Improved adver- 
tising vehicle.""—A communication— Dated 3\stJi » 1868. 

This invention relates to a new mode of publicity, both diurnal and nocturna), 
by means of vehicles with transluced panels lighted inwardly after dark.—Not 
preceeded with. 


“my, Sart, 





340. H. CHAPMAN, Westminster-chambers, Westminster, “ Bolts, nuts, and 
toashers,'’—Dated 3ist January, 1868. 

The patentee claims constructing the washers, nuts, and heads of bolts, or 
any or all of these, with serrations, indentations, corrugations, or projections 
on their bearing surface or surfaces, so formed that, while they offer no obstruc- 
tion to the screwing up of the bolt or nut, they will, by indenting themselves 
into the surface against which they bear, prevent the turning of the nut or 
bolt bead in the reverse direction, substantially as set forth. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ‘ 

(From our own Correspondent.) 

FINIsHED IRon: Improved Demand Keeps Up: The Foreign and Home 
Markets Specified : Slow Deliveries : Merchants Inconvenienced : 
Prices Firm—Pics: Little Doing: Firm Prices—Coau: Better 
Demand—IRoN AND FvuEL IN East WORCESTERSHIRE: The 
Dudley Report : Prices—THE NAILERS AND THEIR STRIKE: Men 
Going a Hopping — Harpwares: Birmingham, Smethwick, 
Wolverhampton, Bilston, Willenhall, Dudley, Wednesbury— 
THE WEDNESBURY ELECTION: Mr. Brogden Selected to Stand— 
MIDLAND STEAM BOILER AND INSPECTION Society: Meeting 
on Wednesday : Number of Boilers in Company's Care: 10 per 
cent. Dividend : Inspector's Report. 

IRONMASTERS in this part of the kingdom do not report less satis- 

factorily of the condition of their trade now than at the date of our 

last report. The improvement then apparent keeps up, and ex- 

stationsare entertained that it will ually become more marked. 

e specifications to hand arealmost exclusively for small quantities, 
but there are some fair inquiries afloat for iron for home railway use 
and for civil engineering purposes in India, whilst the lighter de- 
scriptionsarein improvedd don tof Australia, New Zea- 
land, the Cape, and the West Coast. At home most of the cousumers 
are buying small parcels. Requests are made alike by boiler and 
girder makers, by the almost innumerable hardware manufacturers, 
by the agricultural implement makers, and by the galvanisers. 

From the agricultural localities the miscellaneous requests 

represent a considerable total, greatly exceeded, however, by the 

demands from the consumers in this manufacturing district. The 
production of the mills and forges is no more than sufficient to 
meet the demand with as much promptitude as customers desire. 

Indeed, merchants whose connection is extensive are complaining 

of the inability of the works to supply their wants with the 

promptitude they stipulate. Prices are firm, and certain makers 
ask higher rates, but it is not understood that their demands have 
been conceded to any considerable extent. If, however, the pre- 
sent demand should not fall back then they will get all they as 

The pig iron trade is quiet but firm. 

Coal meets a better sale, especially for domestic uses. 

Respecting East Worcestershire the report from Dudley is as 
follows :—The ironworks west of this town producing a first-class 
article—especially in some of the departments—are well employed. 

The demand is chiefly for small sizes, such, for instance, as wer- 

chant bars, hoops, strips, rivet, and horseshoe iron. For plates of 

heavy calibre the market is not so satisfactory. The second-class 
houses have a fair supply of orders on their books, and the 
puddlers, generally speaking, are doing five ‘‘ turns” per week; but 
the workmen at the large mills cannot be repo at present as 
doing anything like full work; in fact, this particular branch of 
the trade has ruled dull for a length of time, and the workmen, 
generally speaking, have been badly off. Pig iron keeps in fair 
request, and some of the firms have sold forward to a moderate 
extent. The wealthy houses, who hold heavily, are cautious in 
their tr tions, expecting that ere long better prices will be 
realised. This is based upon the facts that money is abundant, 
and that the wheat harvest has been prolific and weil housed. It 
is true that electioneering movements are daily becoming more 
exciting, and may retard business to a certain extent, but a few 
months will put these matters quiet. The change in the weather 
has given considerable impulse to the coal trade, and the pits are 
being kept more fully at work. The extra d i for h hold 
purposes, combined with the large requirements for the various 
works in the district, have imparted considerable vigour to the 
coal trade, which will be further increased as the season advances. 

White ironstone and gubbin of good quality are in steady demand, 

the former at 13s. 6d., and the latter at 15s. per ton in their raw 

state, and are used somewhat more freely as mixtures with other 
iron ores brought from a distance. 

The strike in the wrought nail trade of East Worcestershire con- 
tinues with considerable determination, neither men nor masters 

















showing the slightest disposition to yield. The number of men 
on “strike” is scarcely so great as estimated a fortnight since 
owing to the fact that in the neighbourhood of Lye Waste several 
factors have contract plete under a a within a given 
time, and in these cases they have been obliged to employ men at 
the advanced rate. On the completion of these contracts, how- 
ever, it is understood that the reduced scale will be adopted in 
these as in other establishments. During the last few days a con- 
siderable number of nailers—men, women, and children --have left 
the Black Country on a hop-picking tour in Kent and Surrey, 
where at this season of the year they will doubtless be able to 
obtain lucrative employment. : 

As to hardwares, the continental demand is, comparatively 
speaking, confined to afew German inquiries. The Spanish trade 
was, perhaps, never more dep ‘olonial orders are tolerably 
well sustained. Edge tools and steel toys are in better demand 
for the Cape market. — “Y to that quarter are ordering with 
much greater confidence than at any time during the past two 

ears, The Australian and New Zealard merchants are doing an 
improved business, especially in shelf ir gery and buil 4 
hardware. With the United States market, however, Birmingham 
manufacturers are doing comparatively little. Travellers who 
are out in Ireland and Scotland speak favourably of trade 
im those places, but the leading home centres are quiet. 
London, as may be expected, is only languid; Liverpool 
is bad, and the great Lancashire towns generally are doing 
little. Some of the rural districts are less proportionately 
quiet, and here and there a good demand is experienced. The 
consumption is most seen in ——* serviceable articles, but a few 
more ornamental goods are asked for now than at the date of our 
last. In Birmingham the wire mills are in tolerably steady opera- 
tion, and the metal rollers are keeping their ar fully 
employed, chiefly on account of foreign contracts. In builders’ 
hardware there is a steady trade doing. The lockmakers have a 
tolerable demand for rim and mortice, but the orders run ly 
in the commoner qualities, especially as regards the Australian 
market. Hinges, grates, window sashes, and other articles of 
that description, are in fair request. On the outskirts of Birming- 
ham, especially at Smethwick and Saltley, the large manufacturing 
establishments in {the railway plant and metal trades are in 
steadier operation than reported for some time past, and in several 
instances a larger staff of workpeople is being employed. Jewellery 
and other fancy wares improve slowly but steadily in demand. 

Wolverhampton is keeping on most of its tinplate workers full 
time, chiefly in the making of goods used by the million; and the 
japanners are doing more, chiefly in work of a corresponding 
class. Best japan goods are showing signs of a little movement, 
and when the new samples have been fairly shown, it is believed 
that there will be an encouraging autumn trade in vases and 
similar season goods. The hollow-ware founders are steady, tinned 
goods are chiefly in request. Edge tools are in much better re- 
quest than last month. The galvanisers are doing a steady trade, 
agricultural implements are increasing in the output, and the 
manufacturers are preparing for a yet better trade. In miscel- 
laneous, builders’ ironmongery goods have been languid, but they are 
now beginning to stir a little, and the brassfounders have not 
been making much money. In that line Wolverhampton will 
have one firm less by reason of the failure of the Bros. Cooper, of 
Retit-street, noticed last week. 

In this town (Wolverhampton) the co-operative movement 
amongst the plate locksmiths seem to have arrived at acrisis. The 
recent slackness of demand has led to offers at low prices to large 
consumers. The offers, the co-operatives allege, were made by the 
masters to the factors who bought chiefly from the co-operatives, 
but not to the general body of the masters’ customers. Forced to 
give way to their own customers, the co-operatives then offered 
similar terms to the masters’ customers. The masters followed 
suit at the co-operative houses, and this continued till a total 
reduction of 74 per cent. had been brought about, and a range of 
prices established at which the co-operatives can hardly live. To 
prevent utter ruin to th Ives the leading masters have now 
given notice to their men for areduction of wages from what is known 
in the trade as the 5s. to the4s. price. Many of the men are resist- 
ing, and are going over to the co-operatives. By them they are being 
received with open arms; and till enough work can be got to 
employ all full time the co-operatives have offered the new comers 
to share and share alike with them. Thus, if the orders the 
co-operatives get are only enough to find four days’ work 
a week for ihe old hands they shall be distributed equally 
amongst old and new, so that if the new are as — 
as the old, then there will be only two days’ work a week for al 
The notice to one lot of men expired on the 30th inst., and to the 
others a week afterwards. At the last meeting of the men, held 
on the 25th inst., there were additional i to the co- 
operatives from those last under notice, and the men who did not 
make up their minds to join the bulk passed resolutions to stand 
out against the drop in the wages. The co-operatives believe that 
a few more additions to their number will give them the pull in 
the trade, and enable them to pretty nearly regulate prices. It is 
high time they had more than they are now getting, as will be 
conceded when it is known that for the heavy 9in. lock their wages 
will, the men say, be half-a-crown a dozen, and four dozen is a 
week’s work. To the chief employers the manufacture is a losing 
game; they have been forced down in their prices by the garret- 
masters till they now care very little what course the men take. 
If the chief employers should continue in the trade, one at least 
of them will begin to use machinery to a much larger extent than 
heretofore. The masters assure us, and we believe them, that they 
have no wish to reduce their men’s wages, and that they have given 
the notice because the co-operatives are, and have been for a con- 
siderable time, working at the rate of 25 per cent. under the wages 
given by the masters. 

The tinplate and japan ware manufacturers at Bilston are doing 
a little more than they were last month. Mest of the orders have, 
however, to be looked up; fewer than ever come by post. The iron 
founders and machinists are also doing a little more. 

The lockmakers of Willenhall are now on the whole tolerably 
well employed. Pad and trunk locks command an improved South 
American inquiry, and more business is repo in the rim, 
dead, and mortice branches of the trade. The currycomb branch 
is improving. Bolts and latches are in steadier request. In the 
Dudley district fenders and fire-irons are in better request, and the 
chain and anchor works in the neighbourhood are in steadier 
operation than reported for some weeks past. 

Wednesbury is doing a fair trade in railway work, and the tube 
and gas-fitting trade is getting busy. 

Mr. A. Brogden, of the London Ironworks, Wales, and of Ulver- 
stone, and who was also associated with Mr. McLean in the making 
of the South Staffordshire Railway, is likely to become the member 
forthe new borough of Wednesbury. He has been elected asthe can- 
didate by a representative committee of electors, and in his favour 
Mr. Robinson, of the Gospel Oak Works, Tipton, has given way. 
Mr. Robinson was the only other likely candidate, 

The Midland Boiler Inspection and Assurance Company have 
again held a successful half-yearly meeting. It came off on Wed- 
nesday last in Wolverhampton. The year’s working showed a 
profit of £687. Only £134 was required to pay a dividend of 10 
per cent. per annum, which was declared; £21 was used in clearing 
off the b ce of preliminary expenses, £44 was carried to next 

ear, whilst £486 was added to the reserve fund, thereby raising 
it to £'500. The boilers in the care of the company are, in 














| the southern district, 711 assured and 848 inspected, making a total 
| here of 1559; and in the northern, 741 assured, and 208 inspected, 
| total there 949, Thus in the two districts the company have under 


their care 2508 boilers in all. The directors, in their report, say:— 
“The state of the trade in both of the districts served by the com- 
pany has no doubt in some measure retarded the rapid increase 
which might otherwise be expected, but the directors are quite 
satisfied with the progress made under the circumstances, and feel 
confident that with the revival of commercial activity now be- 
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ginning to be felt, still better results will be achieved. The business 
in the northern districts fully bears out the expectations held by 
the directors, and bids fair to equal that in the south at no distant 
date. ne trivial explosion has occurred during the year, involy- 
ing but a small compensation, which has been found out of the 
current receipts.” The report of Mr. E. B. Marten, the chief 
inspector of the company, was complete and suggestive. We 
regret that our space precludes us from dons more than supply 
extracts. Mr. Marten said:—‘ Duri the half-year there 
have been made 5897 examinations of boilers, of which 793 
have been internal and 624 in the flues, and 834 reports 
have been sent to owners. It cannot be tev strongly 
urged that greater facilities should be given for these ex 0 

as by pou help on the part of the owners a thorough examina- 
tion of every boiler, both inside and in the flues, could be secured 
each year, and every effort is made by the officers of the company 
to make special visits to works where entire examinations can 
thereby secured. Many of the engines of those whose boilers are 
under the company have been examined with the indicator without 
extra charge, and their condition reported on, and, in many cases, 
suggested inexpensive alterations have resulted in great improvement 
and economy. Corrosion is still found one of the most frequent 
evils, and should be guarded against by keeping all joints wqerly 
tight, as very many examples could be given where good boilers ave 
been ruined by leakage soaking into brickwork in contaet with the 
plates. Several boilers of the internally-fired class have given 
great anxiety from continual leakage over the fire- and near 
the bridges, and the plates there have been found seam-ripped or 
cracked through the rivet holes, and also have shown signs of 
being drawn out of shape by overheating, and yet no improper 
working could be detected when they were examined under the 
steam. It has, however, been discovered, in spite of all remon- 
strance, the boilers have been emptied immediately on the stop 

of the engine, instead of waiting for twelve hours until the flues 
had cooled, so that the plates and seams had been unduly heated 
and injured. This evil habit leads to the need of such frequent 
repairs that rivets are removed from the holes two or three times, 
and as few plates will stand such punishments the edges will 
crack when the drift is used to make the old and new work 
meet, and a seam rip is formed which is only covered by the 
rivet, while the strength of the boiler is not restored. After 
noticing the attention which the company has paid during the 
half-year to effective bustion, and therefore the pr tion, 
of smoke, Mr. Marten remarks upon the often unremunerative 
cost of ingredients to po incrustation, which not unusually 
result in increasing the difficulty created by impure water—a 
difficulty increased in some instances in the north of England by 
sea water getting into the feed supply. He then says, ‘‘The ex- 
plosions reported in the United Kingdom up to June 30th of the 
present year numbered twenty-four, causing the death of twenty- 
one persons and the injury of thirty-three others, but none of the 
exploded boilers were under the care of this company. Very com- 
plete details respecting many of them have been obtained by 
myself or by Mr, Waller, when they have happened in the more 
northern distriots, and an epitome of these will be given at the 
end of the year.” The chairman of the meeting (Mr. G. Barker, 
ironmaster), who was supported by other leading ironmasters, 
dwelt upon the satisfactory state of the accounts, and said that it 
was intended by the directors rapidly to increase the reserve 

Both boards of t therr 


g' 2 and northern—and the 
officers, were all thanked, 














WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent, ) 


THE Iron TRADE: Future Prospects of the Trade Considered to 
be of a Hopeful Character: Probability of Prices Improving: 
Steady Increase in the Demand for Rails both by Home and 
Foreign Buyers: Greater Degree of Cheerfulness in the Home 
Trade: Slight Increase in the Russian Demand: Large Ship- 
ments to America: Probable Increase in the Exports: Revival 
in the Iron Shipbuilding Trade—Tue Pic Iron TRADE—THE 
TrinPLaTe TRADE—THE Stream Coat TRaDE: Half-yearly 
Meetings of the Taff Vale Railway Company, Monmouthshire 

Zagon Company, Liantrissant and Taff Vale Junction Railway, 
Taff Vale Wagon Company, Llanelly Railway and Dock Com- 
pany, and Gloucester Wagon Company. 


For two or three weeks past it has been stated that a better 
feeling was springing up in the iron trade of this district, and the 
reports just received from several of the ironmaking establish- 
ments are quite as satisfactory, and the future prospects of the 
trade are considered by many to be of a hopeful character. Last 
week reference was made to the probability of prices improving, 
and to some slight extent this is confirmed, as several makers who 
have been selling at quotations that left a little or no margin for 
a profit, not only refuse those prices, but demand an advance. 
There is a steady increase in the demand for rails both by home 
and foreign buyers, and there is a probability of the rail mills 
being tolerably well employed during the ensuing three or four 
months. A greater degree of cheerfulness pervades the home 
trade than has been known for some time past, and before long 
there is a probability of the trade improving to some considerable 
extent. The Lancashire and Yorkshire Railway Company are 
asking for tenders for from 2000 to 5000 tons of rails, and as stocks 
are known to be low, other companies will no doubt follow ina 
short time. There is a slight increase in the demand from the 
Russian markets, but the season is now too far advanced for any- 
thing like the amount of busi to tr ted as was an- 
ticipated in the early part of the year. Notwithstanding the 
present excitement in America, consequent upon the forth- 
coming election of president, and which somewhat checks com- 
mercial transactions, large quantities of rails continue to be shipped 
for that country, ard the - 7% this month will probably os in 
excess of those for the month of July. Several small quantities 
are about being shipped for the continental markets, from which 
inquiries are gradually increasing, but for no very large quantities, 
There appear to be some signs of a revival in the iron shipbuild- 
ing trade, and this will cause a greater demand than has lately 
existed for plates. For pig iron of the best brands inquiries are 
increasing, and during the past week prices have moved slightly. 

Tinplate makers have a sufficient number of orders to keep their 
ag tolerably well employed, coke qualities commanding a ready 
sale, 





ity. The retiring directors were uynanimo re- 
large majecity ig rs mously 


The half-yearly meeting of the Monmouthshire W: Company 

has been held at Newport, Mr. Crawshay Bailey, M.P., in the 

chair. The position of the oe was considered to be satis- 

Sn eee the rate of 7 per cent. perannum was 
are: 

On Tuesday the half-yearly meeting of the shareholders of the 
Liantrissant and Taff Vale Junction Railway took place, Mr, 
Poole in the chair. ine eapene, announcing the us 
of 5 per cent., was adopted. The new works authorised by the 
Act of mens Se , and the new lines will 
a large accession of traffic to sient Dock. 

The half-yearly report of the directors of the Taff Vale Wagon 
Company states that the redemption fund has increased this half- 
year by the sum of £3708 19s. 94, which, with the amount 
uninvested on 31st Deeember, 1867, making a total of £9999 4s. 8d. 
remains in the hands of the Taff Vale Railway Company, on eall 
at = 7 cent, per annum, until a permanent investment is 
effec 

At the half-yearly meeting of the Lianelly Railway and Dock 
Compeny She Genes ont the dividend was a trifle less than it 

e corresponding half of last year, but several things had 
occurred which had caused the amount to be smaller upon which 
the dividend was taken. It had been found necessary to purchase 
three new locomotives, and they had been paid for out of the 
revenue account; and he remarked that it was very desirable that 
the shareholders should make up their minds whether these out- 
lays should be paid for from the revenue account. If this had not 
been so, ins of a diminution there would have been an increase 
of from 1 per cent. to 14 per cent. They had lost five and a-half 
miles in the Vale of Towy, owing to the lease having expired. In 
consequence of another company having come between them and 
the Pembroke and Tenby , the communication was stopped 
with Liverpool and the north. Steps would, however, be 
taken to remedy this evil. He concluded by moving the adoption 
of the sapere, ane declaring a dividend on i stock for the 
half-year at the rate of 3 per cent. per annum, which was adopted. 

At the half-yearly meeting of the Gloucester Wagon Company 
the dividend recom: y the directors of 10 per cent, per 
annum was unanimously to. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL: Disastrous Boiler Explosion: Mersey Steel and Iron- 
works Company—NorTs-EasteRn Ratuway: New Station at 
Leeds—State oF Trave: Leeds: South Yorkshire: Sheffield 
—NortTH-EasteRN Rathway: Provosed Abandonment of Lines 
—GrEAT NoRTHERN Raitwar: Renewal of Way and Plant— 
RocHDALE Water SupPLy—THE Oaks COLLIERY—MANCHESTER 
CoRPORATION WATERWORKS — LONDON AND NORTH-WESTERN 
Rattwary: The Runcorn Bridge — North-Eastern District; 
Locomotives for India, de. 

of yesterday week a terrible explosion, attended 


I ks, f the large upright boilers in th | ae ag 
ronworks, one of the uprig ilers in the ex ng. 
The scene of the disaster was a large bar mill in Cary\-street. 
There was a tubular boiler 50ft. in height and about 6ft. in 
diameter, standing on a strong iron framework a few feet from the 

and protruding through the roof. Two flues, each 
2ft. 3in. in diameter, pass through the boiler; they are connected 
with four immense furnaces situated at the foot of the boiler, and 
they are worked by means of dampers. The boiler is kept supplied 
with water by means of a donkey e, and the steam which is 
generated occasions the enormous draught of air through the 
furnaces essential for the purpose of smelting and rolling. There 
was no loud report or outward ren of the boiler, but the 
bottom or part of the bottom of the boiler appears to have been 
blownout. Ani t was opened yesterday 

The operations of the Mersey Steel and Ironworks Company for 
the _ ending June 30th, 1868, including £7483 for depreciation 
on plant and machinery, are officially stated to have resulted in a 
loss of £35,196. Of this loss £7982 accrued /~ armour 
which a year since the directors hoped would have been accep’ 
by the Government, but which were rejected in q of 
their not standing the required test, while £8006 had been written 
off by the valuers, being the reduction in the value of stock on 
account of the great decline which had taken place in all articles 
connected with the iron trade, leaving £11,735 as the real loss on 
the year’s working. The feeling of the meeting of shareholders to 
which these gloomy facts were submitted was that the concern 
should have another trial. 

The North-Eastern Railway Company’s new station at Leeds has 
now made considerable progress. Mr. W. D. Oameron is the 
resident engineer, The platforms, built on a series of arches of 
the most elaborate description, are finished, and only require the 
magnificent glass and iron roof with which it is intended to span 
them to be complete. The principal platform, 940ft. in length, 
has on one side a dock for the use of the London and North- 
Western Company, and on the other that intended for the North- 
Eastern. Four lines of rails are laid in either dock, those on the 
London and North-Western side extending to the junction with 
the Midland, close to the north-east apex of the telanate, and 
those of the North-Eastern, running in two ye —_ e right 

e 


Ow the evening 
with the loss of several lives, occurred at the 








to the junction and on the left to the bridge over e-street, 
At the back of the station vision has been made for two lines 
of rails for goods trains, for an incline by which trucks will 
descend to the vast storage ground afforded by the station arches, 
and receive the goods inten for conveyance on the line. These 


arches extend over an area of at least seven acres. 

The Leeds forges are stated to be still working only short time. 
The machine-makers are a little busier. The tool-makers have a few 
more orders on hand. The locomotive engine-makers continue 
slack, but the steam plough works are busy. The other branches 
of the local iron trade are still short of orders. 

Rather more activity is reported at the South Yorkshire iron- 
works, There is little alteration in the state of the coal trade, 
and while one or two collieries are doing a fair business, short 
time continues to be the rule at nearly all of them. In steam 
coal a fair business has been done with Hull and Goole, but there 
has been no increase in the tonnage forwarded into Lancashire. 

The improvement in the iron trade of Sheffield continues, end a 





Steam coal proprietors are not doing such an amount of b 
as could be desired, owing to some extent to a want of vessels of 
suitable tonnage and a faliing off in the demand from the French 
markets. The inquiry is principally from the mail-packet stations, 
and about an average quantity is being sent to the South American 
states. The output at the collieries has not decreased to any 
extent, and at some of the principal sidings at the local ports a 
large quantity of coal has accumulated. There is a slight increase 
in the demand for house qualities, but the trade is in far from a 
satisfactory condition. 

On Tuesday the half-yearly meeting of the shareholders in the 
Taff Vale Railway was held, Mr. James Poole in the chair. The 
chairman, in moving the adoption of the report, referred to the 
general depression in trade, the Ferndale catastrophe, and other 
circumstances which had brought about the slight decrease in the 
revenue. The dividend they proposed to pay was an honest one 
and the auditors had certified that every legitimate charge ha 
been made against revenue. The Penarth dispute was virtually 
settled, the two boards having come to an arrangement which he 
would be enabled to make public at their next meeting. Mr. Done 
Bushell seconded the adoption of the report, which was unani- 
mously agreed to. In reply to questions asked, the chairman said 
the Penarth Dock traffic was rapidly increasing, and the hotel that 

ad been erected there would pay the company well. A propo- 
sition that another auditor sbeall 


d be appointeg was lost by a 


fa ble change having taken place in the demand for steel, all 
the heavy branches may now be said to be fairly active. In the 
railway matériel trade the orders received are so numerous and 
heavy that they will afford good employment for some time to 
come, All the furnaces and mills devoted to the production of 
steel rails are fully employed. 

The North-Eastern Railway Company proposes to go to Parlia- 
ment next session for powers to abandon or vary several branch 
lines, among them the Gilling and Pickering. 

In the course of the past half-year 21 carriages were renewed by 
the Great Northern Railway Company out of revenue, while 18 
carriages and 327 wagons were rebuilt. In the past six months 
rather more than 33 miles were also renewed with heavy iron and 
steel rails as compared with 29 in 1867. 

Yesterday week a report from Mr. T, Hawksley, C.E., was pre- 
sented to the Rochdale Town Council with reference to the 
desirability of obtaining a —— of water from Dearnley Colliery. 
The council was in favour of making the reservoir at Cowm, and 
during the meantime to pump water from the ey Colliery 
| into one of their existing reservoirs as it was required. Mr, 
| Hawksley’s report stated that the quantity of water now yielded 

by the colliery shaft and workings, including the feeder tapped 
| in 1861, “‘is satisfactorily established to amount to 700 or 800 
! gallons per minute or thereabouts, or say, in round numbers, to 
;900,000 gallons daily. For the supply of the town this is a very 








adequate 
for the domestic requirements of 50,000 people, including 

T snen uses of water, but ex: 
clusive of large manufacturing demands and ageneral system of water. 


important quantity; such, indeed, as with the aid of an 
— for equalising the summer and winter de 
all ordinary trade and all 
closets, if such should ever be introduced into Rochdale. In regard 
to the question of cost, it may be at once i in general 
water can be obtained by pumpin at a much smaller expense than 
that at which it can be obtained by gravitation from large storage 
reservoirs; and in the case under consideration the cost, assuming 
as correct the information I have obtained, and also the 
rmanency of the supply and the absence of legal difficulties, 
would be well within the means of the town, and much less than 
that of obtaining an equal supply by any other means within the 
scope of my knowledge.” 
veral more bodies have been recovered from the Oaks Colliery, 

Although some good rains have fallen at Manchester, the Man. 
chester Corporation Waterworks can still only afford a reduced 
supply for manufacturing and general p 

most formidable difficulty with whis h_ the contractors for 
the new bridge for the London and North-Western Railway over 
the Mersey at Runcorn have had to contend is the great and 
rise in the tide the Mersey. The tide rises 20ft. in two a- 
half hours, and it comes in with such force that the greatest care 
and fo ht were necessary to prevent the incomplete works from 
being away. When finished the line, of which the Runcorn 
bridge forms a part, will enable the London and North-Western 
Railway Company to save about fifteen miles in the journey from 
London to Liverpool. 

The Ilione has taken a cargo of locomotives on board in the Tyne 
dock from Messrs, Stephenson and Co’s for India. Im ¢ con. 
tracts have been secured by Messrs, Palmer and Co. (Limited), of 
Jarrow, on Government account, Messrs. Palmer are about to 
build two ships of war to be named the Swiftsure and the 
Triumph on Government account ; they are to be sheathed outside 
with wood planking, it being intended to r them. Sixteen 
tenders were sent in for these vessels, which will be proceeded with 
immediately. On Friday an unsuccessful attempt was made to 
dispose of the Bedlington Ironworks, The number of furnaces in 
blast in the Cleveland district is a -nine and fifty-one out of 
blast. Very heavy deliveries of rails for Russia are being made 


from the Tees and the Humber, several small rail orders have been 
placed in the Cleveland district, and the various rail mills at Con- 
sett, Witton Park, Stockton and Middlesborough, are in full work 
for the time being. 
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THe Screntiric WonpER.—Have you seen it? It magnifics 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmi yas 

THE Naval Gazetts.—Admiralty, Aug. 18. Mr. John Kelly 
has this day been promoted to the rank of ineer in Her 
Majesty's fleet, with seniority of the 11th of August, 188 
— Aug. 21. Mr. John Joseph Rose has this day been promoted t» 
the rank of engineer in her Majesty’s fleet, with seniority of th» 
llth of August, 1868.—Aug 22. The promotion of Mr. Jame: 
McMillan to the rank of engineer in her Majesty’s fleet, date | 
the 27th of June last, has this day been —Aug. 24. 
The undermentioned officers have this day been promoted to the 
rank of Engineer in her Majesty’s fleet: Mr. William Hopkins, 
Mr. John Watts, Mr. John William Nelson, Mr, Richard Selless 
Lee, and Mr, Ebenezer Edwin Lucas (Acting). 








Serr. 4, 1868. 
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ELEMENTARY DEMONSTRATIONS OF PROPOSI- 
TIONS RELATING TO WAVES. 


By W. J. Macqvorn Ranxine, C.E., LL.D., F.R.S. 


1. Object of this Communication.—The object of this 
communication is to give an elementary demonstration of 
certain propositions relating to the motion of waves in 
water, for the use of those who are not familiar with the 
higher mathematics. The chief proposition, to which the 
others are subordinate (that of the relation between the 
velocity of advance of a wave and the virtual depth of 
uniform disturbance) is demonstrated in a less elementary 
way ina paper of which a very full abstract has appeared 
in the proceedings of the Royal Society for May, 1868; and 
its bearing upon the resistance and propulsion of ships has 
been pointed out in two papers, of which one was read 
to the Institution of Naval Architects, and the other to 
the British Association, in 1868.* The whole of the pro- 

itions relate to waves in which the upper surface of 
the water is not sensibly disturbed by the action of the 


Fe Preliminary Proposition—The particles at the 
crest of 4 wave move forwards, as regards the direction of 
advance, and the particles in the trough backwards; and the 
height of the wave multiplied by the coefficient of gravityt is 
ual to twice the product of the velocity of advance into the 
surface velocity of horizontal disturbance. Conceive that 
with an advancing wave there is combined an uniform 
current of a velocity equal to the velocity of advance of the 
wave, and in the contrary direction. This supposition 
does not involve the action of any disturbing forces; and it 
converts the advancing wave into a stationary wave, or 
undulating current: the shape of the wave remaining fixed 
in one place while the particles of water run up the front 
slope and down the back slope. In running up the front 
slope the particles must be retarded; in running down the 
back slope they must be accelerated; therefore the velocity 
of the particles in the undulating current is a maximum at 
the troughs and a minimum at the crest. Let the arith- 
metical mean, or half-sum, of the velocities of the surface 
icles at the trough and crest respectively, be denoted 
a and their half difference by uw; then the surface 
velocity of the undulating current at a trough isa + u, 


J 


> 
i 





< 





SS 





S 





SS 


A 
Yj 
vA 
4 
4 
% 
4 
Z 


Aus 





and at a crest a—vu. Censequently, in ascending and 
descending, a surface particle of the mass unity alternately 
loses and gains the quantity of actual energy expressed by 
the difference between the half-squares of those velocities, 
that is to say, 
: onuy . 
e+») _. &— _. sau 
But as the upper surface of the water is a surface of uni- 
form pressure, that quantity of actual energy is alternately 
taken away and restored by the direct action of gravity 
alone; and if the height of the wave from trough to crest 
be denoted by A, the energy due to the action of gravit 
through that height on an unit of mass is expressed by gf. 
From the two expressions, therefore, for the quantity of 
actual energy alternately lost and gained by a surface 
particle of the mass unity we obtain the following equa- 


tion, é 

gReSen. se ssnse se @ 
To re-convert the undulating current into a wave, we have 
only to suppose that current to be combined with an uni- 
form velocity of advance a, in the contrary direction to that 
of the current. The effect of this is that the velocity of a 
surface particle at the crest becomes 

a—(a—u)=4, 
and in the trough 

a—(a+u)=——4 

so that wu is the surface velocity of disturbance, which takes 
place forwards at the crest and backwards at the trough; 
and equation 1, already demonstrated, expresses the pro- 
position which was enunciated. 

3. Revolution of the Particles.—It has been shown that 
the surface particles move backwards in the trough and 
forwards at the crest; and it is obvious that the particles 
on the front slope move upwards and those on the back 
slope downwa: The movements of any individual 
particle therefore take place in the following order as the 
Wave passes it—backwards, upwards, forwards, down- 
wards, and so on; and it describes an orbit, or a 
approximating to an orbit, in a vertical plane. All these 
conclusions agree with observation. 

_ 4. Waves of Translation.—A wave of translation is one 
in which there is a permanent forward or permanent back- 
ward movement of the particles combined with the revolv- 
ing movement due to a rolling wave. The test back- 
ward and forward velocities of horizontal disturbance are 
unequal; and one or other of them may be nothing. All the 
propositions of the present communication may be applied 
to a wave of translation, by supposing it to be compounded 
of a rolling wave and a current in the following manner. 
Let w’ be the greatest forward velocity, and — u” the 
greatest backward velocity of horizontal disturbancein 
the wave of translation. Take the arithmetical mean of 





* See “Transactions of the Institution of Naval Architects, 1868,” also THE 
ENGINEER for the 17th April and 28th August, 1863. ” . 


t 9 = 32°2/t. per second = 9°81 metres per second nearly, 


h\ waruw: 


those quantities, mt ad = 4, and let this be the sur- 


face velocity of horizontal disturbance in a rolling wave 
advancing with the velocity a. Then conceive that rolling 
wave, with all the particles affected by it, to be carried along 
u! — u' 

2 


tive or negative, that is, forward or backward, according 
as uw’ or wv” is the greater. The resultant velocity of advance 


! ”“ 
of the wave of translation will be a + SS but it is 
_ to the first term a of this quantity that equation 1 
and its consequences apply. 

5. Volume of Disturbance.—Let the figure represent a 
longitudinal vertical section of the front slope of a wave: 
that is, a section made by a vertical plane parallel to the 
direction of advance (which direction is indicated by the 
arrow a). In the first place, let the front slope occupy the 
position A A’; A’ being the trough and A the crest. Let 
AZ and A’ Z’ be the traces of two transverse vertical sta- 
tionary planes, one coinciding at the instant under con- 
sideration with the trough and the other with the crest. 
Then, by reason of the backward horizontal disturbance at 
the trough, and the forward horizontal disturbance at the 
crest, water is in the act of passing through both those 
transverse planes into the space between them; and the 
rate at which the water so passes per second, in a space of 
the breadth unity, may be called the volume of disturbance. 
Let the two horizontal ordinates, A’ U' and A U, represent 
respectively — u and + wu, the velocities of backward and 
forward surface disturbance. Suppose two series of hori- 
zontal ordinates to be drawn from the lines A’ Z’ and A Z 
at various depths, to represent the velocities of disturbance 
at those depths; and let U’ W’ and U W be curves passin 
through the ends of those ordinates. Then the shade 
spaces Z’ A’ U' W', Z AU W will be vertical longitudinal 
sections of the two parts of the volume of disturbance, or 
volume of water which is in the act of passing into the 
space between the planes A’ Z’ and A Z per second, 

6. Virtual Depth of Uniform Disturbance.—Suppose the 
volume of disturbance per unit of breadth to be divided 
by the arithmetical sum of the surface velocities of hori- 
zontal disturbance: that is, by 2 ~; the quotient, 

on volume of disturbance per second 
jae 2u ’ 
will be the depth to which an uniform velocity of hori- 
zontal disturbance equal to the surface velocity of hori- 
zontal disturbance would have to extend in order to 
preduce a volume of disturbance equal to the actual 
volume of disturbance; and this may be called the 
virtual depth. The process of finding it is equivalent to 
constructing a pair é rectangles A U L K and A’ U’ L’K’, 
of areas respectively equal to those of the shaded curvili- 
near figures Z A U W, Z' A’ U’ W’, and taking the mean of 
the depths of those rectangles, 
AK + A’K' 
k= _— 
The volume of disturbance, then, per unit of breadth, is 
expressed in terms of the — depth as follows— 
2uk. 

7. Second Preliminary Proposition—The product of 
the velocity of advance into the height of the wave is equal 
to the volume of disturbance. The way in which room is 
made for that volume of water is by the advancing of the 
wave-front from A A’ toa new position BB’, at the rate 
per second denoted by a, and represented in the figure by 
A’'B’=AB. The curvilinear area A B B’ A’ isa longi- 
tudinal section of the volume swept through per second bs 
the wave front as it advances; and as that volume is neces- 
sarily equal to the volume of disturbance, the area A B B’ A’ 
| must be equal to the sum of the areas Z A U W and 
But the area A BB’ A’ is obviously equal to 
that of the rectangle A’ B’ J H, whose base is the rate of 
| advance a, and height the height of the wave h. Express- 
| ing, then, the equality of those two values of the volume 
of disturbance per unit of breadth and per second, we 


have 
ah=Suk... (2) 


8. GENERAL LAWoFrTHE ADVANCEOF WAVES.— The velocity 
of advance of a wave is equal to that acquired by a body in 
| falling unresisted through half the virtwal depth of uniform 


disturbance, To prove this, the ratio ~," is to be eliminated 
from equations 1 and 2 as follows. 





by a current of the velocity = ; which will be posi- 











Equation 1 gives 





2u_sg9 
hk ~ a 
| equation 2 gives 
| 2u_ as 
. = 
| therefore, 
g_a. 
| @ §&? 
| and, finally, 
at=gkhanda=vygk ... (3) 


| general of all propositions respecting the advance of waves; 
| and it holds in every case in which the surface particles 
| are acted on by no ye except gravity and their mutual 
pressures, It has long been known for waves, such as 
those in shallow s, in which the horizontal dis- 
turbance is actually uniform at different depths; but so 
| far as I know, the paper already referred to contains the 
| first demonstration of it for waves in general. 

9. Propositions Relating to Length of Wave and Vertical 
Surface Disturbance.—Let L denote the length of a wave 
from trough to trough. Waves in water that is not very 
shallow have their front and back slopes of equal length; 
so that 4 L is the length of one of those slopes, Let v 
denote the mean vertical upward velocity of the surface 
particles of the front slope; then a third expression for the 
volume of disturbance per unit of breadth per second is 

tL» 





Equating this to the ex ion in terms of the virtual 
depth and horizontal surface disturbance, we have 


4Lv=2uk; 
and, consequently, 
Lio4u 
ZS gx sector eve & 


. & 

The ratio = depends on the mode of motion of the par- 
ticles. In ordinary rolling waves in deep water the orbits 
of the particles are sensibly circular, and »y = “Ss 3 
quently, in that case we have 

mDeeBwk oe eo oo « 0 405 
which agrees with the previously known properties of such 
waves. When the orbits of the particles are sensibly 
elliptic, let v, be the greatest vertical surface velocity ; then 


— v, 
a 


conse- 


and 
L=2rk“, scene 


which also agrees with previously known properties of 
waves. The periodic time of a wave is obviously 


T 
a 
Glasgow University, lst Sept., 1868. 
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W. J. M. R. 





THE REPORT OF THE STANDARDS 
COMMISSION. 

THE vast commercial transactions of this country, and 
the influence it carries in all matters of commercial inter- 
course with other countries, make us look with peculiar 
interest to any steps that may be taken towards simplifyi 
our transactions with foreigners, or settling our et. 
trade on a certain and satisfactory basis. Now if the con- 
ditions that are to lead to this general good understanding 
on matters of trade be followed out, they will quickly 
resolve themselves into an agreement on the standards of 
length, weight, &c., which are to be adopted; these are, in 
fact, the constants of commerce among civilised nations, 
and the determination of them is a matter of the highest 
importance and labour; the labour, indeed, is not now so 
much in the determination of the constants these in 
England having generally been handed down in some tan- 
gible form from distant periods as in the multiplying 
exact copies of them to be distributed over the country for 
ready comparison of measures in distant and this is 
a labour involving thousands on thousands of the most 
accurate observations by the most skilful and painstaking 
men. It was to report on the existing state of thiags, 
as regards the standards in use, and also on the stancurds 
that may be useful, that a commission was appointed in 
1867, and this commission has lately issued. its first 
report, a perusal of which may be made with the greatest 
advantage. It is, indeed, impossible to overrate the 
importance to be attached to the recommendations of the 
committee, for the range of subjects affected by their 
report is very great, and it touches, though lightly, on the 
much-disputed decimal system of coi and other 
matters of very general interest; and it must always be 
remembered that the adoption of a standard is the adop- 
tion of a system. We propose to examine the report of 
the committee, and remark on what appear to be the most 
important recommendations. 

n the first place, it is satisfactory to observe that the 
committee is a strong one. All the names are those of 
men of ability and diligence, who would give the mutter 
their best attention. The report too is straightforward 
and sensible, and rather milder and less in favour of 
radical alterations than we might have expected. This last 
we look upon as a matter of much importance. The 
alteration of coinage or standards of every kind is felt in 
every house in the kingdom, and in distant places where 
such matters are not thoroughly understood gives rise to 
more distrust and unsettling of men’s minds than would be 
produced perhaps by any other operation of legislation; 
and it is on this account that, after making due provision 
for the establishment of exact copies of the _— 
standards throughout the kingdom, we look upon altera- 
tions of any kind, even upon improvements, with much 
misgiving. 

We come first to the report on the condition of the 
existing official standards. This appears to be in the main 
satisfactory, though certain irregularities in the copies of 
the standards of weight have led the committee to 
recommend that all official comparisons of local standards 
should be made the duty of a standards’ department. We 
| cordially agree in this suggestion. No care or expense 
would be thrown away that would induce confidence in 
the copies of the imperial standards; whilst the peculiar 
nature of the work and the delicate instruments required 
would seem naturally to make the comparison of standards 
a distinct trade. It is worth while to notice the exactitude 
ot the comparisons. The committee look upon an error 





of 12gr. in 561b. as very serious. This error is about 
| the ;;i5;th part of the whole weight, and in all the 


th | which is the proposition enunciated. This is the most | transactions of life in which a 561b. weight would be 


required would be inappreciable. Nevertheless, this error 
| is to be corrected temporarily, and until the faulty 
| standards can be replaced by exact copies of the imperial 
| standard, by small additional weights officially supplied 
| and introduced to make up the full weight. 

We now come to the recommendations of the committee 
| on the subject of additional standards that ~ be needed, 
and as this would appear to be the main object of the 
commission, we shall discuss this part of the report at 
somewhat greater length, The committee recommend 
the establishment of standards of the half-sovereign, and 
of decimal series of the sovereign (gold coins); in other 
j words, the committee recommend that preparations be 
made for the adoption of a decimal system of gold 
coinage: this is of itself an important step, and must, if 
adopted, be accepted as a formal adoption of a decimal 
system of coinage for the country; but the real point on 
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which we should have desired a little more information is 
what weight the standard sovereign is to have. It is well 
known that a commission of very able gentlemen has 
during the past session held frequent meetings to consider 
the subject of international coinage, with the view of 
ascertaining whether it is desirable to assimilate the 
coinage of this country in some degree to that of neigh- 
bouring countries, and to this scheme we have a decided 
objection. In the first place it has not originated with this 
country; we have not found the need of it, and as it 
would entail a vast expense in re-coinage it would seem 
but fair that those countries which have found the 
need of it should assimilate their coinage to ours, 
and bear the expense of their own re-coinage. As 
regards the convenience and usefulness of such a step, it 
would undoubtedly ease such of our manufacturers as have 
large commercial transactions with France if our sovereign 
were re-coined and made exactly equal in value to 25f.; 
but it would merely make the difference of employing a 
clerk or two less to those who are well able to employ 
them, while every household transaction throughout the 
country would be for the time carried on in a state of 
doubt and discomfort. We think, too, that on higher 
principles than those merely of advantage and convenience 
the coinage of a kingdom should be kept apart from that 
of others. The coinage of a king.lom has always been held 
te be the most durable impress of its nationality, and the 
emblem of its greatness; and the most jealous care should 
be used to prevent this coinage from becoming confused 
with that of neighbouring countries. The steps towards 
such a confusion are quite obvious : first, by assimilating 
the coinage in exact proportions of value; next, by making 
coins of equal value; lastly, by making the equal coins 
equally current in both countries. Whatever subdivisions 
of the sovereign be provided for, we trust that the 
sovereign will maintain the same weight as heretofore. 


As regards the additional standards of length proposed 
by the committee they would be exceedingly useful. As yet 
we believe that the only one of which copies have been 
distributed is the yard, and of this only a very limited 
number of copies. The 100-link chain and the 100-foot 
chain standards have been much wanted for a long time, 
and would be a great boon to engineers. We trust that 
these standard lengths will be speedily provided and placed 
in situations admittine of the ready testing of chains, which 
will require some care. The lft., 2ft., and 3ft. standards are 
all of great value, but we do not recognise the value of the 
10ft. standard recommended by the committee; we are not 
aware of any operations in which the 10ft. measure is an 
eisential unit, except in the measuring of bases for triangu- 
lation surveys, for which purpose standard bars must be 
expressly made, and it is an inconvenient length to carry 
about as a rod. We should have thought that a 6ft. 
standard, which is also the fathom, would have been found 
mane goreratly convenient. 

Iu addition to the usual measures of capacity, the com- 
mittee huve agreed to recommend standards representing 
the}ith part and the ;\,th part of a gallon as measures of 
the wine bottle and half-wine bottle respectively. This 
d@aodenary subdivision is doubtless introduced as best 
suited to the size of bottles which is generally acknowledged 
to be the most convenient in manufacture and use, else the 

ure from the simple and convenient binary scale of 

the pint and half-pint would seem irregular as a matter of 

legislation. It is at all events important that these here- 

re very arbitrary measures of the bottle and half- 

bottle should be defined by law, and we trust that copies of 

the standards may be speedily and liberally distributed for 
reference throughout the country. 

It is of course a matter of the utmost importance for the 
harmonious arrangement of commercial affairs, as also for 
scientific purposes, that the exact relations which the 
standards of different countries bear to one another should 
be precisely ascertained. As regards measures of length 
England has certainly led the way in this useful work, for 
the beautiful and accurate system of comparison of 
standards of nearly every European nation carried out 
at Southampton under the superintendence of Sir Henry 
James, of the Ordnance Department (the results of which 
have since been published), has supplied us with all in- 
formation on the subject that could be desired, and we 
trust that the foreign standards of weight, &c., will in no 
long time receive the same vigorous attention. It is on 
this account that we are glad to notice the importance 
attached by the committee to the obtaining and preserving 
accurate copies of the French metre and kilogramme. At 
the same time we must express our opinion that as a 
standard unit of length there could scarcely have been 
devised a measure more inconvenient than the metre; the 
metre, indeed, corresponds to our yard, and is at least 
equally inconvenient as a universal unit of length. Our 
real unjt of length 1s the foot; we express the heights of 
mounta ns in feet, even when they amount to thousands 
of yards, and for all accurate purposes of survey, 
the distances are given in feet although the numbers 
are sometimes very great—it is even found most 
convenient to express the dimensions of the earth 
in feet, and almost the only essentially useful appli- 
cation of the yard would seem to be in rough geodetic 
operations, such as placing out milestones, where the yard, 
as corresponding nearly to the stride of a man, would 
seem peculiarly applicable as a unit. The foot would 
unquestionably be the unit which the experience of nations 
has determined to be that most generally useful. The 
French themselves, before their hasty adoption of the 
metre on the most purely theoretical grounds, possessed as 
unit a foot very little different from our own, and the 
Russians, long since the general introduction of the metre, 
have formally adopted the English foot as their unit. The 
decimetre, too, and the centimetre are singularly incon- 
venient in their respective departments, and to illustrate 
the confusion and mistakes that arise from the use of such 
anumber of units we need only refer to any French 


drawing of complicated ironwork, where some of the 
dimensions are given in metres, some in Gecimetres, some 
in centini ties, wud some im millimetres, and all of these 


expressed in decimal parts, and contrast with it the cer- 





tainty and clearness of an English drawing whereon no 
dimensions appear, except in feet and inches and fractional 
parts of inches. We have nothing to urge against the 
millimetre; it has been generally adopted as a unit suit- 
able for delicate measurements in ene apes experi- 
ments, and is no doubt well adapted for such purposes; it 
is, moreover, a unit by itself, and could very rarely be 
found useful from its relation to the metre, and asa dis- 
tinct unit and suitable for the purposes alluded to we can 
only rejoice that its adoption has become general. 

n conclusion, it is a matter of great satisfaction to 
observe that the Standards Commission is approaching 
the subject of the introduction of the metre with the 
greatest deliberation. For our part we trust that this 
most dangerous subject may be left until a far more general 
call for a change of unit may be made by the English 
people in general. The metric system is already rendered 

rmissive, and if universally needed will not fail to make 
its own way, but to force upon the people a foreign and 
inconvenient unit at the instigation of a few unsettled and 
interested persons would be perhaps productive of more 
annoyance and indignation than any other measure that 
could be introduced. 








ON ELECTRICITY AND THE CORRELATIONS 
OF ELECTRICAL FORCE. 
By Desmond G. FitzGeRap. 
No. I. 

Wuerner it be from want of terms to characterise this 
universal—we might almost say familiar—agency, er from 
our ignorance of the properties inherently and essentially 
belonging to it, or from both these causes combined, we 
cannot yet define satisfactorily what electricity is. And, 
at least up to a certain point the avowal of our ignorance 
as to the nature of electricity is the more readily made the 
more deeply we study the phenomena in which this agency 
intervenes. We may at first be contented to consider it as 
a “subtle fluid,” the next step is to regard it as a “ force,” 
the third is to repeat the nescio of Faraday. But, as we 
have already hinted, perhaps the reason of an ignorance 
which may be more apparent than real is that electricity 
is an element entirely sui generis; it has no analogies suffi- 
cient to admit of its being classed in any defined category. 
In one respect it is analogous to ponderable matter—it 
appears active, in a mechanical sense, only when associated 
with energy derived from a mechanical or thermal science. 
But this anal applies merely to those manifestations of 
activity in which electricity becomes evidenced to the 
senses. The action of electricity, when combined with its 

uivalent of a ponderable element or of a compound, in 
which condition it determines—as in its other condition 
it modifies—the normal chemical affinities, has no physical 
parallel. Whether electricity be a species of matter, or 
altogether sui generis, it is certainly not—as Faraday once 
thought it to be—a force, nor is the principle of the correla- 
tion of forces in any way more applicable to it than to 
ponderable matter. 

Thanks to the greatest discovery of the present century 
—a discovery equal to any in point of breadth and import- 
ance, that of the “Conservation” or indestructibility of 
Force and Energy—an immense generalisation has given 
accuracy and certainty to our ideas of what constitutes 
force. Nevertheless, a great amount of caution is requisite 
in order to avoid confusion in the use of terms defining the 
various physical correlatives which, in ordinary parlance, 
are frequently included under this one expression. In its 
broadest and in its colloquial sense, “force” is that which 
tends to overcome inertness and to produce action; it is 
the proximate cause of all phenomena, save that of a par- 
ticular state of rest, of which we have no example upon 
the surface of the earth or elsewhere within the scope of 
our observation. Pressure, attraction, energy, work, 
momentum, &c., are generalised, and convertible or incom- 
mensurate causes and effectsare indifferently included, under 
this term force, which has also been adopted in mechanics 
to convey the idea of a static pressure or its equivalent 
ep by attraction. This adoption of the term ina 
imited and strictly-defined sense is perhaps unfortunate, 
for we cannot find any substitute for the expression in its 
broad and ordinary acceptation, whereas we can always 
express a static force as an attraction or pressure, Except 
where otherwise specified, we shall here use the term force 
in its broadest physical sense, including both the static 
“ force” and its correlatives. Thus, force has been defined 
as that which is capable of overcoming the inertia of 
ponderable bodies, and of producing or destroying the 
motion of masses. This applies to mechanical force; but 
the solar force of actinism, for instance—though, whilst 
effecting important chemical changes, it becomes stored up 
in matter, and is the source of a large proportion of our 
available energy—cannot properly be said to overcome the 
inertia of ponderable bodies, or necessarily to produce the 
motion of masses. We may enlarge the definition suffi- 
ciently by stating that physical force is that which is 
capable of producing or destroying motion, or of affecting 
the condition of matter so as to become stored up as poten- 
tial motion. In all cases force, as we know, is susceptible 
of becoming converted into work or heat. 

The existence, apart from any mauifestation of force, of 
solid impenetrable particles, the ultimate atoms of what 
we realise as matter, may be, and has been, called into 
question; and matter may be considered as being composed 
of “ centres of force.” But the existence of a Protean force, 
measurable and indestructible, and ever active in producing 
the phenomena of a physical world, is amongst the few 
facts which are intellectually beyond question. We see 
this foree brought into play by the action of responsible 
haman will, to accomplish proposed results; we see that 
the quantity of this force practically at the disposal of man 
has, within a few years—since the invention of the steam 
engine—become notably augmented, and the power of 
civilised man thereby increased. And, in other directions, 
we tind the same force everywhere active under the 
influence either of animal instinct or of impassive natural 





laws, which our intellect may apprehend as the fiat of . 
greater Will. 
In physical reasoning, however, we must necessari} 
assume the existence of matter, in the form of congrega. 
tions of atoms and molecules, at varying distances apart 
and similar in their nature to the compound masses we 
perceive and examine, and which give through the animal 
senses those convictive impressions which result jn the 
undefined idea of purely material existences. We mug 
assume the existence of matter, not because we can fee] 
it, for what we feel is but the reactive force which 
resists increased proximity of the hypothetical particle 
themselves; nor because we can see it, for we can equal] 
see a shadow or an optical image, and what results ip 
vision is simply an effect of force; nor because we can hear 
it, for sound is merely a vibration; nor because we cay 
weigh it, for then we measure only a gravitating force: 
but because the intuitive conclusion or hypothesis based 

upon the primd facie evidence of the senses is a necessa 
and, on the whole, a reasonable one. No hypothesis has 
ever been more fully verified by the accordance of 
the deductions made from it; for to this was due the 
growth of physical science until it passed within the 
confines of metaphysics, in examining, perhaps too closely, 
its own basis, In physical science it should be sufficient 
that our ——— do not lead us into physical error; it jg 
beyond the sphere of physical science to penetrate to the 
ultimate essence of things, or to investigate the nature of 
the atom; it should be content to deal with things as they 
seem to be, and as, by the force of circumstances and of our 
physical organisation, they really are to us, perhaps from 
every point of view, for the time being. Like Pascal, we 
may pass from the region of physical into metaphysical 
science; like Faraday and Thomson, we may sometimes 
doubt whether matter is what it seems to be. But we 
should know where to diaw the line of demarcation 
between the two great branches of inquiry; we should not 
seek to blend them, for they are incongruous. In other 
words, we must accept frankly either the material or the 
immaterial, the physical or the metaphysical basis of 
reasoning, bearmg in mind that the edifice may be equally 
secure upon either; for the conclusions of physical science 
may be not the leas true, within their own sphere, because 
they are inapplicable to immaterial existences; nor are 
metaphysics absurd because they are beyond the compass 
of comparatively limited intelligences. Treating of 
physical science, we shall here confine ourselves strictly 
within its limits, thus avoiding the perplexity and con- 
fusion which are sometimes consequent upon the introdue- 
tion of metaphysical considerations in analysing the 
phenomena of matter and force. 

Taking the term “force” in its general signification as 
above, it is easy, by applying the principle of the conser- 
vation and convertibility of force, to show clearly the 
necessity of accurately defining the various correlatives 
included under this term. A pressure of one kilogramme 
constitutes certainly a potential forcee—this is as certainly 
convertible into work or heat. But the question:—What 
is the dynamic and calorific equivalent of this force? can- 
not be answered without further data. We must give a 
dynamical value to what hitherto we have expressed only 
as a statical force. In order that the latter may be 
converted into work or heat, or their equivalents, it must 
first produce motion; and it is its capability of producing 
motion which constitutes its dynamical value. Thus the 
dynamical value of a.small statie pressure may be 
and that of a great static pressure correspondingly small; 
or, in other words, the statical and the dynamical value of 
an attraction or a pressure are incommensurate, The 
latter value cannot be smaller than, since it must include, 
the former; but it may be indefinitely greater, and by con- 
version may be made to produce an indefinitely greater 
statical value. The dynamical value of an attraction or 
pressure is thes to be measured, not by the attraction or 
pressure, but by the work it is capable of effecting. We 
will now gtve the physical rationa/e of the formula 


{a,foexWe 5 t (which applies when an attraction 


or pressure acts freely upon the unit mass to produce 
motion), and at the same time exemplify the conversion of 
a pressure constituting a potential force into potential 
work or energy. 

Let a static pressure, 7, constituting a potential force, be 
converted into and accumulated as a dynamic pressure 
(measured by a velocity), z.c., be allowed to act freely in 
producing motion. It is evident that the dynamic effect 
cannot be measured by or expressed as f (a pressure tending 
to produce motion), since this has of itself no dynamic 
value. In order to give to it such a value we must 
necessarily multiply f into the time, ¢, during which it is.to 
act, or into the space, s, over which it is to act. But the 
latter process, (which is equivalent to involving cause and 
effect) though sometimes permissible as a mathematical 
device, has no physical meaning; whereas it is a matter of 
ordinary perception and experience that, if f be the unit 
of dynamic pressure and ¢ the unit of time, f ¢ will express 
the unit of dynamic force equivalent to the unit of work; 
and, again, that x f¢ will express n units of dynamic foree 
expended in the unit time, or the equivalent to m unite of 
work. Now, when 2 /.¢ becomes stored up or accum 
as energy or potential work, during several units of time, 
both of the factors, n f (dynamic pressure) and ¢, will 
become multiplied by or increase in proportion to.n'’, the 
number of units of time during which the unit foree is 
accumulated. Consequently,2.n / . 2t,and3n/.3¢ willbe 
expended in two or in three units of time,and v' nf.nvt= 
n'*nf.tinn units of time. And if ¢ represent, not the 
unit of time, but the number of units of time, and f, not 
the unit pressure, but the number of units of pressure, 
acting to produce motion during the first unit of time, them 
n'nf.n't is equivalent to f¢?—a formula of which the 
physical meaning is not at first sight apparent. This, and 
the equivalence of dynamical pressure and velocity, om the 
one hand, and of dynamical force (2), work; and energy; 
on the other hand, will be best exhibited by the following 
two examples, in which dynamic pressure aud energy are 
shown as stored up in a unit mass, moving freely under 
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Here f, ¢, 


influence of a unit and a quadruple pressure. és 


ands express the units of attractive force or pressure, 


time and of space. ae 
1. Conversion of unit static pressure /, constituting a 


potential force, into dynamic pressure (measu zed by : ) in 


uniformly accelerated motion during three seconds:— 
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Simultaneous conversion of dynamic force into energy :— 
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(2). Conversion of a quadruple static pressure (4 /) into 
dynamic pressure in accelerated motion during three 
seconds :— 
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Simultaneous conversion of dynamic force (measured by 


f t) into energy (measured by 5f— 
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Dynamic force is stored up wholly as energy when it acts 
freely without overcoming any other form of force; in the 
contrary case it is stored up as work, These terms are con- 
venient and necessary as indicating various aspects of what 
in the broad sense of the term is expressed as physical 
force. Energy may be either visible or potential, in either 
case it is the capability of effecting a definite quantity of 
work, without being itself work (which is always performed 
against a resisting pressure or attraction), nor pressure 
(which of itself has no definite dynamic value), nor dynamic 
fad - it does not always involve a definite value for 

and ¢). 

It may be interesting in this introduction to our subject- 
matter, to give a brief example of some of the mutations of 
force taking their origin in solar action. The radiated 
heat-force of the sun, acting upon the moist surface of the 


earth, raises its temperature and converts a portion of the | 


moisture into vapour, which becomes diffused into the 
interatomic spaces of the adjacent and warmed stratum of 
air. A large proportion of the heat-force, instead of accu- 
mulating as sensible heat, disappears or becomes latent; on 
the other hand, the pressure of the atmosphere—due to 
gravitation—(of about 1033 grammes to the square centi- 
metre of surface) has been overcome; the mixture of va- 
pour and gas has acquired an increase of tension which has 
caused it to react against this pressure; the heat has be- 


come stored up as work or mechanical effect. But now the | 


specific weight of the mass of vapour and air in contact 
with the soil is less than that of the mobile gases above, 
and the slightest disturbance causes the latter to fall and 
to displace a less heavy volume of the heated air. In other 
words, the heated and lighter mass rises as the colder and 
heavier mass falls, precisely as when a lighter weight is 
raised by a heavier one through the agency of a pulley. 
Since the total weight of the atmosphere is increased, the 
work corresponding to the heat which has disappeared 
consists not only in the expansion against a given pressure, 


but also in the raising of a certain weight from the surface | 


of the earth to a certain height above it. In either case 
the work can be measured in gramme-metres, or as the pro- 
duct of a certain weight or pressure into the height or dis- 
tance through which it is overcome. Let us note here that 
as the water is converted into vapour the barometer rises. 
Nowat some period of time theair which contains this vapour, 
and the vapour itself, will become cooled—but radually ; 
for as the tension of the aqueous vapour dimininben, which 
it does rapidly with the fall of temperature, and as the va- 
pour becomes reconverted into moisture or water, heat-force 
reappears. Whilst this becomes diffused by radiation and 
conduction, the pressure force of the atmosphere, due to 
gravitation, does work which is the converse and the equi- 
valent of that which was effected by a portion of the solar 
heat force. Gravitation now begins in its turn to act, or 
rather to react. It compresses the cooled vapour into its 
original condition of a fluid; it compresses the cooled air 
into a less space; it diminishes the total volume of the atmo- 
Sphere. But the weight, or barometric pressure, of the latter 
remains the same until the fluid from the condensed vapour 

to jail. That portion of the atmospheric pressure 


which was the effect of the force now producing motion 
disappears; a static pressure has become converted into a 
dynamic pressure, and the barometer falls. The work 
effected in raising the aqueous vapour against gravitation 
becomes now converted partly into energy—stored up in 
the rain or hail drops—and partly into heat, in overcoming 
the atmospheric resistance to motion. Lastly, this ener 
is converted into its equivalent of heat-foree when the 
rain drops strike the earth; aud this heat becomes ulti- 
mately diffused or radiated into space. Thus, in all but 
one point — the reconversion of the radiated heat into 
solar-foree—the cycle of changes is complete, though many 
attendant and intermediate phenomena have been omitted 
in order to simplify the illustration. 

The tendency of force is generally to become diffused and 
apparently lost by acting upon increased quantities of 
matter: it appears also that heat-force, by being radiated 
into space, becomes lost to our planet; but the deficiency 
is restored by solar action, the direct and indirect tendency 
of which is to concentrate energy. It is possible that in 
some manner we cannot at present realise the great dis- 
penser of light and heat may also be indirectly the 
collector, in our solar system, of radiated heat-force. 








THE BOILER EXPLOSION AT THE MERSEY 
STEEL AND IRONWORKS. 

Last week we stated that a disastrous boiler explosion had 
occurred at the Mersey Steel and Ironworks, Liverpool, resulting 
in death to six workpeople and grievous personal injury to others, 
whilst there had been by no means insignifieant loss inflicted on 
proprietors in the destruction of property. At the same time we 
intimated how extraordinary were the statements relative to the 
event in a scientific sense, which had been made by the general 
newspaper press, 

By the courtesy of a gentleman who has investigated the acci- 
dent, and who was present at the inquest, we are now in 
possession of somewhat like complete facts. The boiler was of the 
two-furnace, two-tube, upright type, 42ft. 10in. high, by 6ft. 9in. in 
diameter, with flat bottom and top and two tubes 2ft. diameter, 
slightly enlarged at top and bottom. There were two stay rods 
at either side of each tube fastened to angle iron rivetted to the 
flat ends; but the holes were torn out, so that the stays had but 
slight hold of the angle iron. The following is a general sketch 
showing an inside view by removal of part of the shell. 

The effect of the explosion was that one-half of the flat end 
was blown out. The piece blown out showed that deep interna] 
corrosion had taken place on the flat bottom for about am inch 
and a-half from the shell of the boiler, so that the thickness was 
reduced to less than one-eighth of an ineb, making this flat 
bottom incapable of i 
the working pressure. The 
piece blown out was bent at 
the part towards the centre 
of the tubes, showing that the 
first rent had been at the 
corroded edge, and that the 
piece had opened downwards. 
The boiler was only moved 
about five inches, still, as we 
have remarked, six persons 
were killed. The fatal effect 
ef the explosion was increased 
| by the water from the boiler 
| getting into the furnaces. ‘The 
| evidence showed that in May 
last this corrosion had been 
seen, but that it was 
thought to be dangerous. 

Arising out of the facts here 
stated there are two circum- 
stances calling for remark. A 
third we will notice in con- 
clusion. In the first place the 
boiler was of faulty construc- 
tion. The fact obtained ¢on- 
spicuous publicity on Tuesday 
last, when there appeared in 
the columns of our leading 
daily contemporary a letter 
from Mr. Edward Bindon 
Marten, the chief engineer to 
; the Midland Steam Boiler 
Inspection and Assurance 
Company, in which he says 
| that the boiler was “very 
| insufficiently stayed, and very 
| liable to rupture at the place 
| at which it parted.” Its having 
| been insufficiently stayed in- 
creased its liability to cor- 
rosion. The stay rods were 
of only 1jin., whilst the plates 
| of which the boiler was con- 
| structed were of ;;in. gauge. 
| We all know that the fierce 
| and variable heat of the furn®ce of an iron will passing up 
the tubes of such a boiler occasions much motion in the 
tube by expansion and contraction. It was to prevent this 
that the rods were put in; but they were altogether 
| insufficient for the effectual performance of the work they had 

todo. The power of the contraction was much more than they 
could resist. Hence, the stays, weak in themselves, became 
| weaker by their fastening bolts becoming loose, as before 
| described. The power required was no less than that which 
| would have been i a8 many as six triangular gusset 
| stays arranged equally on of two sides of the bailer, fastened 
to the shell instead of to the tubes. 

The second point is that if the boiler had been under 
the care of the Manchester Steam Boiler Association, or the 
company of which Mr. Marten is the chief engineer, 
it is not likely that it would have exploded. The 
experienced eye of the engineers of these companies would have 
at once detected the danger, and though the engineer of the 

| works, who when he observed the leakage in May did not deem it 

dangerous might as he did, pass it over, yet they would not have 
done so without having traced it to itssouree, for it was as easy 
to be read as a man’s name in the bottom of his hat, The 
character of the builer itself would have occasioned the assurance 
inspector anxiety and suspicion, and have led to the weak parts 
being carefully looked vo. The point of danger he would have 


not 





PIECE BLOWN OUT 





| known was the bottom plate. The drumbhead action, which the 
| frequent expansion and contraction described brought about, occa- 
sioned that disintegration in the bending line of the plate which 
especially laid it open to corrosion along that line. With this fact 
an inspector’s experience would make him familiar. By the use 
of gusset stays this action would have been reduced to the 
minimum, and, further, if they had been used the explosion 
would have taken out only a small part of the bottom, and the 
result would have been scarcely more than an extensive leakage 
into the fire. An inspector would have recommended the removal 
of the rods, and the substitution of the gussets, fur he would have 
seen their utter inefficiency. We agree with Mr. Marten that 
“ moderate care should have revealed the corrosion which made 
the place where the bottom parted still weaker, and, further, that 
ordinary caution should have dictated the stoppage of the boiler 
when that corrosion was seen.” 

The reason which the engineer gave for continuing to work the 
boiler after the discovery in May was, in effect, that on the occa- 
sion some time before of what he regarded as a similar , he 
made repairs, which after experience satisfied him need not have 
been made till two years later. The calamity which has just 
happened should satisfy him and all others similarly circum- 
stanced of the something more than unwisdom of trusting to 
good fortune and the chapter of accidents when unmistakeable 
indications of danger are observ: 

Mr. Marten’s letter seems to have been written with the 
object chiefly of drawing attention to the subject of Mr. 
Lavington E. Fletcher's paper “On Coroners’ Inquests and 
Boiler Explosions.” 

This brings us to the third point, which is that the inquest 
upon this explosion is a striking proof of the inefficiency of this 
kind of investigation in such cases. No one who has given any 
careful thought to these calamities can be otherwise than at one 
with Mr, Fletcher and Mr. Marten upon the facts which 
they enforce. The verdict in this case was one of “ Accidental 


Death.” Having recommended it, the coroner ventured 
an opinion that “there was no want of skill, care, or 
caution.” We agree with Mr. Marten that such a verdict 


and such a pronouncement “is rather unsatisfactory, as 
leading to the inference that such explosions cannot be 
prevented.” That they are to be prevented few of our 
readers will deny. Mr. Fletcher says:—‘ Whatever may be 
the precise circumstances of each case, the cause of every one 
may be given in one word, namely, neglect, while the simple 
preventative is care.” In the correspondence of our Birmingham 
and Staffordshire representative in last week's impression, atten- 
tion was drawn to the meeting of the Midland Steam Boiler 
Inspection and Assurance Company, and extracts were given 
from an excellent report presented at that meeting by Mr. 
Marten to his directors. To these extracts we may add the 
following:—“ Since the subject of boiler explosions has been 
taken up by societies especially designed to obtain correct infor- 
mation, the true causes of explosions have been made apparent, 
and the whole mystery has been dispelled, while greater economy 
in the use of fuel has been effected; and it is hoped that by the 
continuation for publication of careful experiments on the large 
scale lately conducted at Wigan, the best form ef boiler and the 
surest way to prevent waste and smoke will be settled beyond 
dispute. This desirable object will be facilitated by those who 
have not already done so placing their boilers under such a 
system of inspection as this company ides.” 
We despair of much improvement in the direction of coroners’ 
inquests, and look for a remedy in boilers being placed under 
inspection at the same time that such inquiries into the whule 
question are conducted as the one at Wigan to which Mr. Marten 
alludes, whilst the men who are placed in ebarge of our boilers 
are instructed intelligently in respect of the important duty —— 
have to perform. We have reason to know that on every hani 
these people are seeking the knowledge which they most need, 
and are not, therefore, surprised to find Mr. Marten reporting 
upon this desire for information on the following terms :— 
“Tt gives me pleasure to netice that those in the actual daily 
charge of boilers have appreciated the information supplied to 
them on the subject of boiler explosions, and also on the 
management of boilers and the prevention of amoke. Until 
latterly the fireman to whom such valuable property is entrusted 
has had nothing to guide him but his own experience, as scien- 
tific writers have not been agreed as to the causes of explosions, 
| or the best means of bumning coal economically.” 
| Such explosions as the one at Liverpool are not altogether at 
an end, and it is a bumiliating circumstance that the facts 
| should be, as stated by Mr. Fletcher, who, quoting from the 
| figures of Mr, William Fairbairn, informs us that “ about fifty 
steam boiler explosions occur on.an average every year resulting 
| in the loss of seventy lives;” but as the associations become 
| more used and their working inoreases the light already 
| thrown upen this subject, we shall be reaching the minimum 
| of such casualties. A more striking illustration of the happy 
| effect of the establishment of an Inspection and Assurance Asso- 
| ciation in any distwict it would be impossible to give than that 
furnished in the reduction—almost the entire stoppage—of 
| steam boiler explosions in the district of South Staffordshire 
since the founding of the Midland Society. 








New Frewca RIVER STEAMERS.— Under this titlean account of the 
| loss of the Gironde, a vessel of extraordinary dimensions, has lately 
——— the London papers. It was first published in the Gubra/tar 

ronicie of the 5th August. The Gironde, which is described as 
@ strange looking craft—a cross between a green lizard and a sea 
serpent— remained at Gibraltar during the months of May and 
June. She was.so long, so narrow, and so low in the water that it 
seemed a miracle how she got there. She underwent thorough 
repair at Gibraltar, and then left for Cadiz, Lisbon, and Vigo. 
She left Gibradtar on the 11th July and reached Cadiz on the 
following day, and Lisbon shortly afterwards. A week after- 
wards she left, with fime weather, for Vigo, but shortly 
after leaving the Tagus she encountered a fresh bréeze 
from the south-west, which caused her to strain terribly, 
and finally she broke amidships, the fore-part rising and the 
after-part sinking immediately with the captain and eight 
of the crew out of thirteen. Fortunately a Spanish ing boat 
was in sight, and the whole of the fourteen souls were 
saved. We have taken the trouble to inquire about these long boats, 
and have been favoured by their proprietor, M. Jaille, ot Agen, 
with the following particulars :—Two ts, the Ville d’Agen and 
the Lot and G , are employed as passenger boats between 
Agen and Bordeaux. They are mixed steamers, and are identical 
in every respect :—Total length, 204ft. 9in.; breadth of beam, 
18ft. 4in, ; . when but with fifteen tons of coal 
on board, and boilers filled, just over 2ft. lin.; nominal power of 
engines, 250-horse power; maximum capacity, 120 tons; maximum 
number of ers carnied by each boat, 800. The unfortunate 
Gironde, lost off the coast of Portugal, was rather smaller than 
the above twin vessels. Her dimensions and capacity were as 
follows:—Total length, 252ft.; breadth of beam, Ldit. Win. : 
draught of water, 2it. gin.; maximum load, 80 tons; two engines, 
each of 100-horse power. It will be perceived that the twin 
vessels, although more than 42ft. longer than the Gironde, Lave 
Gin. less breadth of beam than that vessel. M. Jaille evidently 
| finds this form of vessel suitable for the p ger treflic on the 

Garonne, for he is now building a third to replace the Gironde, 
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ABRADING AND TRANSPORTING 

POWER OF WATER.* 

By T. Loary, Esq., C.E., F.R.S.E., Executive Engineer D.P.W., 
India. 

THE abrading and transporting power of water in motion is one 
of the most important agents nature has employed in adapting 
the world for its present inhabitants. 

The geologist acknowledges that the greater portion of the crust 
of this globe has been transformed by this agency; yet it does not 
appear that the force exerted in bringing about these great 
changes has been the subject of special investigation; we have 
simply acknowledged the fact. 

The power derivable from water in motion has been known from 
the earliest ages, and has been taken advantage of by man, and 
also the resistance water offers to a body passing through it has 
been the study of our greatest philosophers, but our attempts to 
establish the laws of nature which regulate the motions of fluids 
up to the present day leave much to be desired. 

No better proof of this can be given than the controversy now 
going on regarding the Great Ganges Canal between the greatest 
engineers India has yet produced during our rule, one maintaining 
that what is called the Madras system is the only correct one— 
namely, slow velocities, and the other that that system is not 
adapted to Northern India, On the correct settlement of this 
dispute great interests depend, for not only is it a subject for the 
philosopher to study, but also for the politician, the philanthropist, 
and Christian, as the future prosperity of this great continent is 
bound up in it. 

This is not the place to speak of how the. welfare of such a large 
portion of the human race depends on canals properly constructed, 
but it is well not to lose sight of it. The object of the writer on 
this occasion is to draw attention to the abrading and transporting 
power of water, which appears materially to atfect the flowing of 
water under all circumstances. 

Eight years ago, on my return to the Ganges Canal, an old intelli- 
gent native foreman brought to my notice that the canal bed was 
always much deeper in March than in October, that is, the bed got 
partially silted up during the hot season, while the Ganges was in 
flood, which silt was swept away when the water in the river 
became pure in the cold season; also in making some experiments 
on the Solani aqueduct onthe relative velocity of the surface, mean, 
and bottom velocity (the result of which will be found in the table 
appended) I found that a deposit of sand had actually taken place 
where the bottom velocity was three times what would be sufficient 
for transporting sand. 

Twelve years ago I had the honour to draw the attention of the 
Royal Society of Edinburgh to the apparent discrepancy between 
surface, bottom, and mean velocities in my paper on the Irriwaddy: 
The above facts, therefore, only led me the more to doubt the 
accuracy of the most important hydraulic rules. It was not, how- 
ever, till a very recent date that my attention was accidentally 
drawn to the vast amount of power nature must exert in trans- 
porting the débris of the Himalayas to the Bay of Bengal. 

Fortunately nature has stepped in and asserted her rule in recti- 
fying the canal bed as soon as the slope was brought back to about 
what was cay pen designed, namely, l5in. in the mile, or about 
three times the gradient necessary in Madras. By establishing this 
fact it also becomes self-evident that though irrigation canals in 
southern India are adapted for navigation, in Upper India the 
velocity of the stream is necessarily much too great to be easily 
navigated. 

Having thus pointed out that nature has asserted her right, I 
take the liberty of making some extracts from a memorandum sub- 
mitted to Government, and as it brings in a new element in our 
calculations for determining under what conditions water flows, I 
trust the following may not be without interest, and if the theory 
be based on facts, may lead those of you who take an interest in 
the subject to further investigate the matter and arrive at results 
which are quite beyond my powers :— 

First, therefore, all our rules are the deductions from experiments 
made on pure and clear water—a state of things we seldom meet 
with in nature—but if we throw into a vessel containing water 
some foreign matter and attempt to uniformly mix this matter in 
the liquid, we know that a considerable amount of muscular power 
has to be exerted; the question naturally asked therefore is,—Has 
not nature also to exert this force, and is not the water retarded in 
its flow by having to use this power, though this may be too 
small to be observed in many cases ? 

The next step is to try and discover what is the force required in 
transporting earthy matter down an inclined plane when water is 
the sole agent by which it is carried; or rather what is the quantity 
of earthy matter which water of given depth at given declivities 
can carry down by holding this matter in suspension. Now at 
starting we are met with a difficulty, as this must depend on two 
circumstances :—(1), the specific gravity of the matter held in sus- 

ension; and (2), the shape of these particles as well as their size. t 

Therefore the transporting power of water over the bed must 
depend on the nature of the earthy matterto be transported as well 
as the velocity of that water, and it is evident also that owing to 
the enormous force required for the conveyance of this matter the 
water must be retarded, or in other words dirty water requires 
greater slopes for the same velocity than pure water. 

As an extreme case, when water contains so much foreign matter 
as to become a thick mud, it cannot travel except at excessive 
slopes; but was this same water freed from this earthy matter it 
would immediately rush past at enormous velocities, tearing up 
rocks or whatever comes in its way, and this would continue till 
such time as it had collected enough matter for the force re- 
quired to transport it, so to retard its velocity as to establish the 
pecessary equilibrium. Thus the same water may again pass over 
ground with very excessive slopes without doing any injury, even 
though the soil may be light, which, if the water was pure, would 
tear up the stiffest clay soils; nay, should there be a slight decrease 
in the slope there would be found deposits, and no sooner is this 
water lightened of its load than it is ready to rush off again, tear- 
ing up the ground till a balance is again established. Were not 
such the case how could we have heavy matter deposited in sharp, 
well-defined strata over lighter material—sand over fine clay and 

ebble over sand—without any apparent disturbance of the under- 

aying and lighter strata? 

This example is just what we find to be the case with some of 
our mountain torrents, such as the Puttree Nuddie, where, with 
slopes of 25ft. in the mile, we have deposits taking place rather 
than a cutting away where it crosses the Ganges Canal. 
find that owing to these deposits the course of the torrent is often 
diverted, and it was owing to this that there was so much difficulty 
in keeping the torrent to one course. 

It is by examining extreme cases like the above that we the 
more certainly arrive at some tae why certain changes 
occur, where the causes at first sight are not so apparent as where 
they are distinctly marked. The deduction to be arrived at in the 
present case is, any reduction in the slope of a silt bearing stream 
will at once cause a deposit in the bed, which will, as a matter of 
course, cause continuous changes in the channel. 

Having got so far, namely, that water in motion can transport 
only a given quantity or quality of matter with given velocities 
and no more, we may now test it by experiment. Take, for 
example, a clear running stream with such a velocity that it is in 
the act of just rolling down grains of coarsesand; coarse sand can be 
moved by pure water with a bottom velocity of 1ft. a second, and 
newly deposited clay with half that velocity. Take and mix a 
quantity of earth with the water of the brook a little higher u 
and we shall at once find there is a deposit taking place of a light 
alluvial soil on the top of the coarse sand which was before in 
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t Koughly speaking it is said that the Hooghly at Calcutta contains 
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motion, This will continue so long as there is an over abundance 
of earthy matter, till at last the bed gets so silted up that the 
stream will begin to change its course, going from side to side, 
cutting new channels for itself through the mud bank. Leave it, 
however, to itself again and we shall find all this mud disappear 
and things come back to their former state. The coarse sand will 
again be exposed to the action of water. 

Now let us see how this acts in nature on the large scale, 
First, we have rivers rushing over rocky beds, rolling and pushing 
forward large masses of rock. These again get broken up into 
boulders, to be still further ground down to pebbles, and ulti- 
mately sand, in which state itis to be found a few miles below 
the hills, This coarse sand—so much of it as the river can carry 
forward—is transported direct to the sea; but a large quantity is 
left behind, forming sand banks in the river, thus causing constant 
changes in the course of the stream, so that no two years is it alike. 
If the state of things continued, and the river was in constant 
flood, we should soon have the river raising its bed, or, on the 
other hand, were there to be no floods for a series of years, and 
only pure water, as in the cold season, escaping from among the 
hills, the river beds would be much deepened. Nature, however, 
so balances matters that, so far as it affects us, the average levels 
of the bed and the surface of the water remain constant. Speak- 
ing roughly, we may say the Ganges, and all the rivers of Northern 
India which are fed by the melting of the snow, may be said to be 
six months in flood, and the remaining six the water is pure, being 
fed from springs, the discharge during the hot season being ten 
times that of the cold, With a canal, therefore, like that from 
the Ganges, fed from a river under such variable circumstances, 
it is evident that it must be adapted to these circumstances, to be 
found only by experience, 

On an average, it may be said that the Ganges Canal was 
formerly running ata slope of nearly 18in. in the mile, if not more, 
in the first division, instead of 15in.,as intended. There was great 
abrasion of the bed and banks of the canal, and there was a regular 
cutting back on the works to a dangerous extent above Toogulpore, 
or, say, for the first forty miles. Below this, and for the next ten 
miles, matters appeared balanced, and at Jowlee there was a 
deposit to a considerable extent, so much so that below the 
regulator the stream began to look for new channels for itself, 
which it could the more readily do as here the country was all of 
a light, sandy nature. In spite of all attempts to prevent this, 
the stream cut some 500ft. into the right bank, and the channel 
itself had silted up some 5ft. or 6ft. 

This sand deposited on the bed was at this time of such a shift- 
ing nature that it was difficult to determine either by lead or 
measuring rods the correct depth of water. This water also was 
so turbid that a rupee was lost sight of at 15in. below the surface. 
No sooner, however, was the surface slope of the water higher up 
brought back to the original intended slope than a very great 
change took place. The main body of the water was soon brought 
back to the main channel. The sand over the bed was no more 
shifting. There was, in fact, a cutting on the tail of the Jowlee 
Falls, and a rupee can now be seen at depths exceeding 2ft. below 
the surface. Higher up again all dangerous cutting of the bed 
and falling in of the banks is puta stop to, and the holes below the 
bridges, which formerly extended to below the level of the founda- 
tion, silted up to near level with the flooriugs, and all along the 
bed there was a deposit rather than a cutting away. The mean 
velocity, which, over the Solani aqueduct, was nearly 44ft. a 
second with a full supply, was reduced to 3jft.; in short, the 
velocity became such that all immediate danger has disappeared, 
and the canal has been running with a large supply for some time 
back. 

In arriving, therefore, at a conclusion with the above facts as our 
guide, the buestion we would naturally ask ourselves is this, Has not 
the proportion of earthy matter held in suspension by the water in 
the river from which the supply for an irrigation canal is obtained 
everything to do with the slope required to be given to the canal? 
Not to lose sight of these facts, it will be better to state them 
again in order. : 

1st. All silt bearing streams when in train only transport a given 
propurtion of earthy matter. ; 

2nd. That this proportion depends on the velocity and the nature 
of the material transported. ’ 

3rd. Any increase to the velocity must cause tendency to cutting 
and decrease to deposit. s 

4th. That a silt bearing stream is retarded by having to exert 
a force sufficient to transport this earthy matter, consequently the 
slope acquired for a given velocity under such circumstances must 
be greater somewhat than if the water was pure. : 

From the above, therefore, we may make the following deduc- 
tions:— 

1st, That as certain velocities can only transport certain propor- 
tions of certain descriptions of earthy matter, there should 
be one uniform slope as far as practicable given to an artificial 
river which has to transport earthy matter. ; 

2nd. That as the stream when in train cannot pick up or deposit 
any of this earthy matter, it signifies little if the canal be flowing 
through a sandy or clay channel so long as the particles held in 
suspension are not heavier than those of the bed. Where they are 
heavier, simply an exchange will be effected; and where they are 
not, no action can take place, for should there be any deposit from 
a superabundance of earthy matter, this fresh deposit will be most 
easily picked up when the water again becomes more pure in the 
dry season. 

3rd. That should the train of the stream be materially effected, 
that is, should the velocity be reduced along any portion of the 
course of the stream, a deposit on the bed must take place at this 
point, and, as a natural consequence, a constant changing of the 
channel must follow, unless prevented by a constant outlay to 
counteract these changes. 

4th. That no sooner is the stream lightened of its burden at this 
«point of its course than it will flow with greater rapidity lower 

own, particularly if the slope be again somewhat increased, con- 
sequently, there must be an action on the bed where this takes 
place, with a corresponding silting up further down, Thus by in- 
troducing irregularity in the flow of the stream a corresponding 
irregularity in the bed of the canal must as a natural consequence 
follow, which, once begun, must go on extending and increasing. 

What therefore appears to be necessary in the case of the Ganges 

Canal and all other canals in Northern India, is togive the canal such 
a slope that it will carry forward and deposit uniformly over the 
upper half of the canal bed half of this earthy matter which 
enters the canal during the hot season, and then in the cold 
weather, when the water is pure, pick up this deposit and carry 
it down also, or there should be the means of increasing the slope 
when the water is turbid, and reducing it when the water becomes 
pure. 
’ Now, as we see such favourable results by only reducing the 
slope of the surface of the water 3in., or rather when we see 50 
much injury was done, as to endanger the works by increasing 
the slope only some 3in., over what the prejector by his expe- 
rience considered the extreme limit of safety, is it not probable 
that only a very little reduction more is necessary, probably not 
more than 24in, at the farthest, so why not at all events try this, 
in the first instance, before we determine on introducing such 
radical changes as in some instances reducing the slope more than 
one-half, which may lead to most serious results, which only can 
be discovered when too late? 

If a slope of 12in. in the mile be necessary to carry forward 
the earthy matter of the Ganges, it is evident that it is needless to 
think of drawing off a supply from a point so low as Sookurtall, 
as the irrigation of the Doab could not commence higher up than 
the district of Cawnpore. 

Nay, further, is it not a waste of time calculating out projects 
with only one-third of the required slope, and have we not 
constant examples with our inundation canals that the slopes, 





though far exceeding 4in. in the mile (I may say 8in., and in some 
cases even 12in,) > constantly get silted up for want of the 





required velocity to carry onward the earth held in suspension in 
the water of our rivers of Northern India ? 

The foregoing are chiefly extracts from the memorandum 
I submitted to Government in June, 1866, as an appendix to m 
evidence before the special committee on the Ganges (a 
which committee, after due consideration, came to the conclusion 
that by slightly raising each set of falls, so as to reduce the 
surface of slope by about lin, per mile, the present excavation wil] 
generally answer, and a considerable outlay will be saved. 

I need hardly add that this has been approved of by the Home 
Government, and the change which I introduced in 1862.3 
referred to in the body of this paper, still continues to act 
favourably, a detailed account of which will be found in the 
proceedings of the Institute of Civil Engineers. 

In conclusion I should state that during the last two years I have 
had opportunities of watching several floods, and in October last I 
had the fortune of seeing the Ganges Canal bed laid dry. 

What I have seen on these occasions instead of modifying my 
views has confirmed them, for the more I have studied the subject 
in all its bearings the more I feel satisfied of the correctness of 
the conclusions I have arrived at, namely, ‘ that certain velocities 
can only hold in suspension a certain load of silt, and this load 
cannot be changed whatever soil the current flows over, be it hard 
rock or loose sand ; with any increase to the velocity there must be 
a tendency to abrasion— with a decrease, to deposit.” 

The practic il conclusions to be arrived at if this be correct are 
most important, and go far to simplify matters, not only in the 
construction of irrigation canals, but also in dealing with flowing 
water under all circumstances, for we have only to go and study 
nature under similar circumstances. In the case of an irrigation 
canal the river from which the water is obtained at once becomes 





our guide, or where a river has to be bridged it will be no longer 
necessary to make detailed surveys of catchment basins and keep 
extended registers of rainfall, which at best are but approxima. 


tions, and are open to a great amount of error. 

Nature knows best how great a load of silt can be carried, and 
we may rest assured that wherever she is not obstructed the 
proper load due to the velocity and depth has been already supplied, 
so it matters little if the velocity of a river be 2,4,6,8, or even 
10ft., so long as we do not increase or diminish that velocity at 
the points where the stream leaves the work, be it a Lridse, a 
weir, anicut, or tumbling bay. 

What the engineer therefore has to do is to give the same sec. 
tional area of water way that the river may have at its narrowest 
point below the work, taking care that the water flows off smoothly, 
that is, that there be as few eddies as possible on leaving the works, 
but as this rolling or whirling motion cannot on all occasions be 
avoided a slight increase of sectional area is necessary. 

Again, in nature we never find water flowing in straight lines, but 
with either a whirling or what appears to be a rotary motion; that 
is, any particular particle of water moving down a stream would 
follow the course of any point on the perimeter of a carriage wheel 
rather than that of the axis. Possibly, therefore, as the friction 
of dragging a carriage decreases as the diameter of the wheel 
increases, so may the velocity of the stream increase with an 
increase of depth, the slope remaining constant. This may 
account also for the reason why in water, with about the same mean 
velocities but of different depths, the transporting power of the 
stream, if earthy matter, is in some inverse ratio to the depth, 
Thus the Irrawaddee, the Solani, Ratmoo, and Puttree have all 
nearly the same velocity in flood—about five miles an hour; but 
the Irrawaddee, with a depth of upwards of 7O0ft., only transports 
a seventeen-hundredth part of its weight of earthy matter; the 
Solani, with about 10ft. deep, some 4 per cent.; the Ratmoo, Sft., 
5 per cent.; and the Puttree, 5ft., 7 per cent. In other words, 
this rotary motion in shallow streams is greater than in deep ones, 
and, consequently, shallow rivers have a greater power to transport 
earthy matter with the same velocities, 

It has been stated that water in nature never flows in straight 
lines, so in passing over or through a work it cannot signify much 
what is the shape of the sectional area on such occasions so long as 
it is again able to assume the same section as it has in nature at 
the point of leaving a work. It is therefore evident the depth ma: 
be increased and the breadth decreased where a river is Cridged, 
and a considerable saving effected under due precautions without 
danger; while with a weir, by increasing the length of lip, the 
bed may be raised at that point without disturbing the flow of the 
river either above or below the work. 


Table showing the Surface, Mean, and Bottom Velocities over the 
Solani Aqueduct in February, 1862, when there was Tft. gauge at 
the Roorkie Bridge, and the Proportional Differences of these 
Velocities at every Tft. across the Channe!. 
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3 < V a il | Proportions of differences. 
See | 
e4 - See | Remarks. 
#62) | 
z&s Surface.) Mean. | Bottom.| Surface. Mean. | Bottom. 
a 
0 3-00 | 2°80 2°60 | 10000 | 93:33 | 86°65 
7 350 | 3°30 2°95 | 10000 9428 | 8428 
14 355 3°60 325 =| 10000 93°50 84°42 
at} 6435 3.80 3°45 10000 = 91°56 | 84°09 
23 | 435 4°00 350 10000 919 80°45 
35 | 4°55 415 | 3°55 | 100°00 91°09 78°02 
42 4°75 4°35 3°60 1000 | 91°58 | 95°79 
49 490 | 4°50 3°65 100°00 91°86 7449 
56 495 | 455 | 3°70 | 10000 9192 | 74-74 
63 500 | 455 375 | 10000 9100 
70 5-00 4°55 3°50 10000 , 91°00 
77 4°80 | 445 370 100-00 9479 
85 440 | 390 | 340 | 10000 364 
| a: —— —— 
Average} 4°40 | 3°47 | 1000 2°04 


404 | 





The above results, however, are obtained froma smooth, uniform 
channel with perpendicular sides, and having no obstructions from 
either bends or irregularities of the bed, taken during a calm 
with a volume of about 3000 cubic feet a second passing down 
such channel. We must therefore expect a greater mean velocity 
in proportion to that of the surface than in a river with bends and 
an irregular bottom. 

In all the experiments on the Gan;es Canal, it was found that 
the mean velocity exceeded the calculated mean velocity (=v s— 


1? and ® + be mean velocity as given by Beardmore), and it will 
be found that as the depth increases so will the difference between 


the surface and mean velocities decrease, and that between tlie sur- 
face and bottom increase. 








DEATH BY A LANDSLIP. —An inquiry has been held by Mr. Lang- 
ham, at Westminster Hospital, into the death of John Dymond, who 
had been in the employ of the Lambeth Waterworks Company. 
The company had opened a trench at Surbiton, for the purpose of 
laying down a 30-in. service pipe. Several workmen were engaged 
in the work, and as they progressed, the trench, about 4ft. wide and 
9ft. deep was filled in. The works were carried on under the con- 
tract of Messrs. Aird and Son, under the superintendence of an 
engineer of the water company’s selcction and an inspector employed 
by the contractor. On the 2Ist ult. a slip of earth occurred, en- 
tirely burying the deceased, and partially covering up two other 
men, one being imbedded to his middle. The deceased was extri- 
cated alive, and after a medical inspection was conveyed to the 
above hospital, where he died on Saturday. The post mortem ex- 
amination showed that two of the deceased’s ribs had been broken, 
causing injury to his left lung. The jury found a verdict of 
* Accidental death,” but requested Mr. Trotman, the manager 
under the contractor, to act with greater care for the future. 
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RAILWAY MATTERS, 


Great complaints are being made of robberies of luggage on the 
continental railways. 

TuE subscription to the railway shares of the Kogloy-Tambov 
Railway has closed, Ten times the amount requixed was sub- 
scribed. ; 

A coMPLAINT is made that Hendon does not get due attention 
from the Midland Company, more trains being urgently needed in 
the opinion of the complainants. 

A BIRKENHEAD draper, named Ginders, has recovered £2500 from 
the London and North-Western Railway Company, as damages for 
injuries sustained last year in a collision at Crewe. 

Tue subscriptions for the Rybinsk-Ostschensk Railway were 
opened on Monday last, and sixteen millions more than the amount 
required were subscribed before the close of the day. 

THE inhabitants of Chudleigh have memorialised the directors 
of the Moretonhampstead and South Devon Company to construct 
a station at Jewsbridge for the convenience of their town and 
neighbourhood. 

Tue chairman of the Severn V.lley Company states that the 
transfer of the official business of the company to the Great 
Western Railway Company has been fully completed, and in 
future it will be transacted by the officers of the Great Western 
Railway Company. 

Tue luggage arrangements between Paris and London are ex- 
tremely unsatisfactory. The passenger is compelled to give up 
his luggage to the Customs authorities, and in case of plunder he 
is sent from pillar to post for redress, each company charging the 
loss on the other. 

One of the contractors of the Greenock and Ayrshire Railway 
expects to finish his portion of the works by the end of the present 
year, and the other contractor expects to finish his portion early in 
gpring, 80 that it is to be hoped that by the next meeting the line 
will be ready for traffic, or nearly so. 

Ir is stated that Mr. T. A. Chubb, who for many years has been 
at the head of the accountant’s department in the South-Eastern 
Railway, and since the retirement of Mr. Smiles has filled the 
office of secretary, has been promoted to the post of treasurer, the 
directors having felt the necessity of intrusting the department of 
finance to one officer exclusively. 

Tue passengers in another railway train have had a narrow 
escape irom being burnt alive. The Scotch express, which left 
King’s Cross at a quarter past nine on Wednesday night, was, it 
was stated, found to be on fire at a quarter to eleven, when ten 
miles north of Huntingdon, and the luggage in the composite 
carriage in the centre of the train was destroyed. The screams 
of the passengers arrested the driver’s attention. Fortunately all 
the passengers were rescued. The train was detuined forty 
minutes. F 

It is stated with reference to compensation claims arising out of 
recent fires caused by sparks from engines, and attended with the de- 
struction of growing crops, that the Great Eastern Railway Company 
will dispute its liability, on the ground that the prolonged and 
remarkable drought which so greatly contributed to the disasters 
in question was the act of God. As the Manchester, Sheffield, and 
Lincolnshire, and London and North-Western, the Midland, the 
Great Northern, and other railway companies have all to meet 
similar compensation claims, the matter is of some interest and 
importance. 


THE railway directors of the different companies, with a view to 
increase the supply of cabs at their stations, have given directions 
that any privileged cabs, no matter to what station it belongs, 
may take its stand at the terminus of any railway company. Thus 
a cabman having conveyed a fare from Euston to London Bridge 
terminus may wait at the latter for a fare instead of returning, as 
formerly, with an empty cab to his own station. This has always 
been the rule at the Great Western terminus at Paddington, but 
all the companies have now thrown open their termini to all pri- 
vileged cabs. 


THE Moscow-Jaroslaw Railway, which when completed will 
measure 262 versts, or about 175 miles, is the shortest communica- 
tion from the Volga, through Moscow, with the interior provinces 
of Russia. From the manufacturing town of Jaroslaw to the city 
of Moscow this road passes through some of the most populous and 
industrial districts of Russia, and through Rostow, the ancient 
capital of the Grand Dukes of Russia, where one of the largest 
fairs is still held. The first portion of 66 versts, from Moscow to 
Serguewski, where the famous Troizki Monastery is situated, was 
opened for traflic in 1863. 

THE construction of an underground railway in Paris, more with 
the view of bringing in market produce from the suburbs than for 
the purposes of passenger traffic, has been decided upon. It is to 
start from the Halles Centrales at the extreme end of the Rue St. 
Honoré and take the line of the quays as far as St. Cloud, whence 
it will proceed to La Marche, famous for its steeplechases, where 
animmense station is to be constructed, which will form the start- 
ing point of a new circular railway passing entirely round Paris at 
several miles distance. The works are to be commenced on the 
Champs Elysée, between the Palais de Industrie and the Place 
de la Concorde. 


THE Peruvian Government has opened proposals for the 
construction of three new and important railroads. The 
most important of these three new railroads is the one in- 
tended to start from the port of Iquique to run direct to the 
saltpetre mines of La Noria. Another one is intended to 
lead from Pisco into the sugar estates of the interior as far as Ica, 
and the last one will lead from Lima to Chancay. The line of 
telegraph in Peru is also to be extended some six hundred miles, 
and a submarine cable is to be laid connecting the Chincha Islands 
with Pisco. If the United States have, as is the general belief, pro- 
posed mediation in all the questions at issue. anda final settlement 
to all the controversies between Spain, Peru, and Chili, these 
enterprises will secure a reign of peace and quiet such as Peru has 
never yet known. 


On Monday Mr.S. J. Cooke, the secretary of the Ottoman (Smyrna 
to Aidin) Company, waited by appointment on his Excellency 
Daoud Pasha, Minister of Public Works of his Imperial Majesty 
the Sultan, in reference to the guarantee due to the company 
under convention of the Ist of October, 1866. His Excellency 
stated that the Imperial Government was most desirous of ful- 
filling its legitimate engagements, but drew attention to the 
differences which had arisen among some of the shareholders, 
who represented themselves as at variance with the directors of 
the company. Mr. Cooke having explained the position of the 
share and debenture proprietary and the necessity of an early 
payment, his Excellency expressed his willingness to mediate 
officially with a view to an amicable settlement of the existing 
differences, 


THE report of the Central Northumberland directors states that 
they are in a position to recommence the works, and that the 
difficulties in obtaining the requisite funds to complete the line to 
Rothbury have been overcome. The negotiations which were some 
time since opened with the Duke of Northumberland have 
resulted in an agreement with his Grace, which, while liberal, is 
at the same time fair to both parties. The conditions of this 
agreement are as follow: —-The capital required to complete the 
line is £44,250, and from the fact that this is the sum arrived at, 
after a most careful investigation by the engineer of the com “a 
and revised by Mr. Bruce, an eminent engineer, there can no 
doubt that it will be amply sufficient to complete the line. Of this 
— ee of Northumberland ae £13,860; the 

ebentures taken up represent ,000; and the stock issued at a 
discount and also taken up, £9640, makes up £43,500, 





NOTES AND MEMORANDA. 


THE vast empire of Brazil boasts of but a single coal mine in 
working order, almost the entire supply for the navy, gas works, 
and other purposes, being derived from England, 

THE first attempt at producing, on American soil, machines for 
the measurement of time was made by Eli Terry, of Plymouth 
Hollow, Connecticut, in 1800. 
clocks, 

THE pearl fisheries recently discovered in Western Australia 
extend along the coast for one thousand miles. It is stated that 
over sixty tons of pearl oysters were fished in December last, and 
sold for £100 a ton. 

Art the last annual meeting of the Geographical Society of New 
York a map of Africa some two centuries old was exhibited to the 
members. It is stated that on this map the Lake Albert Nyanza 
and certain other localities supposed to have been recently dis- 
covered are plainly indicated. 

On the 30th January last a remarkable shower of meteorites 
fell at Sielece and Gostkow, near Pultusk, in Poland. Several are 
now in the British Museum. Externally they are covered with a 
dull dark-coloured crust, whilst internally they exhibit a bluish- 
grey colour, somewhat resembling the well-known meteorites of 
L’Aigle, in France. 

THE Swedish mineralogist, Igelstrém, describes a new species 
from the iron mines of Lingbau,in Wermland. From the manner 
in which it is disseminated through the matrix he proposes to call 
it katagpilite. It may perhaps turn out to be an altered variety of 
cordierite, with which it agrees in crystalline form. Its composi- 
tion is as follows : -Silica, 40°05; alumina and peroxide of iron, 
28 95; lime, 7°43; magnesia, 8°20; potash, 690; soda, 5°25; loss, 
3°22, in 100 parts. 

THE intense heat of the voltaic arc has been utilised by M. le 
Rous for inereasing the amount of light emitted by the incan- 
descent p poles. By placing the base of a cylinder of mag- 
nesia about eight millimetres in diameter at a little distance from 
the carbon points, s0 that the are may just touch it, the magnesia 
acquires a degree of incandescence comparable to that part in the 
bordering carbon craters; at the same time the light acquires a re- 
markable degree of constancy. 

Ix a paper “On Phosphorescent Light” Dr. Kindt mentions 
that a piece of clorophane, which, heated in a tubs, gives a green 
light visible in daylight, viewed through a spectrum apparatus in 
the dark, shows homogeneous green only. Phosphite of Estrema- 
dura shows green, yellow, and red. A green fluorspar from the 
Breisgau shows two dark lines in the green, one of which is near 
the orange red. The dark lines are as powerful as in solutions of 
didymium, Two other bright green fluorspars give rise to the 
same bands, 

Dr. J. P. Jouz, F.R S., has described a thermometer unaffected 
by radiation. It consists of a copper tube about one foot long, 
having another tube open at both ends in the centre, and the 
annular space filled with water. In the inner tube there is aspiral 
of fine wire, suspended by a filament of silk and having a mirror 
attached to it. The lower end of the tube is closed by a lid, capable 
of removal at pleasure, and when this lid is removed, if the air in 
the tube have a different temperature from that of the outside at- 
mosphere, a current of air and a consequent turning of the spiral 
will be the result. In Dr. Joule’s apparatus one degree Fah. pro- 
duces an entire twist of the filament. 


M. H. Poccenporrr believes himself entitled to state generally 
that the electro-negative metals, platinum, gold, palladium, silver, 
&c., render the following insulators positive by friction, while the 
electro-positive metals, zinc, cadmiuw, iron, &c., induce in 
these insulators the negative condition—ebonite, gutta-percha, 
caoutchouc, waxed cloth, white wax, resin, sliellac, sealing wax, 
sulphur, amber, copal, silk, pyroxyline, and collodion. There are 
a few exceptions in the behaviour of the metals. A good example 
of the general law laid down is furnished by ebonite. Gently 
rubbed with platinum it becomes positive, zinc or iron inducing 
the negative condition. 

ACCORDING to some experiments made by Mr. Pilho, two kinds 
of pewter can be obtained, each of which contains less tin than the 
ordinary pewter of commerce; he states that these two new alloys 
are not acted upon by boiling vinegar or salt water. The first con- 
tains one part of tin and 2°4 parts of lead. Its specific gravity is 
9°4, and it melts at 320 deg. Fah. It is obtained by first melting 
the lead, and after skimming it, gradually adding the tin and 
stirring tue mixture constantly with a wooden rod after each addi- 
tion, otherwise the lead would settle at the bottom of the 
crucible. The other consists of one part of tin and 1°25 of lead; it 
is less malleable than the former. 

THE fabrication of porous carbon for electrical purposes engages 
the attention of no inconsiderable number of persons in the present 
day. This kind of carbon is made most advantageously as 
follows: —A mixture of wood charcoal and animal charcoal is 
ground to a coarse powder, mixed with sawdust, and dried ata 
steam heat; as soon as the material is dried, and while still warm 
20 per cent. of tar is added. When cold a certain amount of 
asphaltum is added, and the mass pressed into moulds. The pro- 
portions in which the ingredients are used vary according to cir- 
cumstances. The moulded objects are placed in boxes of sheet 
iron and covered with a mixture of sand and charcoal, afterwards 
they are heated on the sole of a furnace. The entire operation 
lasts about twenty-four hours. Careful attention is required 
during the calcination; the properties of the carbon depend in a 
great measure upon the management of this part of the process. 


AccoRDING to Mr. Huggins, by comparing the line in the spectrum 
of Sirius, which corresponds to F, with a line of the hydrogen 
spectrum, it would appear :—(1), that the substancein Sirius which 
produces the strong lines in the spectrum of that star is really 
hydrogen; and (2), that the aggregate result of the motions of the 
star and the earth in space, at the time of observation, was to 
degrade the refrangibility of the dark line in Sirius by an amount 
of wave length equal to 0°109 millionth of a millimetre. Now if 
the velocity of light be taken at 185,000 miles per second and the 
wave length of F at 486°50 millionths of a millimetre, the observed 
alteration in period of the line in Sirius will indicate a motion of 
recession between the earth and the star of 41°4 miles per second. 
At the time of observation that part of the earth’s motion which 
was in the direction of the visual ray was equal to a velocity of 
about twelve wilesfrom the star. There remains unaccounted for 
a motion of recession from the earth amounting to 29°4 miles per 
econd, which is attributed to Sirius. 

Ir is stated that in almost all the quartz Jodes about Alleghany, 
Sierra County, a new mineral is found, to which Professor Silliman 
gives the name of Maripusite; it is of a peculiar light apple-green 
colour, and occurs in scales, associated with iron pyrites in small 
and brilliant pentagonal dodechahedrons, and implanted in a 
gangue of dolomite mingled with quartz. The dolomite is of the 
variety known as ankerite, and by its decomposition, which seems 
hastened by the oxidation of the associated pyrites, gives origin to 
highly characteristic masses of brown ool reddish-yellow iron 
gossan. These gossans always retain the bright green mine: 
before alluded to unchanged, as also cellular quartz, which 
discloses in its rhombic cavities the form of the decomposed 
crystals of dolomite or ankerite, whose removal has left the vacant 
spaces. Before decomposition, this triple carbonate of lime, 
magnesia, and iron is brilliantly white, and its real chemical 
character would never be suspected. Mr. Orlando Jennings states 
that before the blow-pipe it yields evidence of the presence of the 
protoxides of iron, lime, magnesia, and potassium; of the 
sesquioxides of chromium and aluminum with carbonic, silicic, 
and sulphuric acids. The oxide of manganese and sulphuric acid 
exist only as traces. The mineral is probably new, and must be 
referred to the mica section of an hydrous silicate, 


He made the old-fashioned wooden 


| MISCELLANEA. 

| Tue London Fire Brigade are cowplaining loudly of overwork. 

| ‘THE prospect of the growing cotton crop in Bombay is very 
favourable. 

THE estimated consumption of copper in the United States is 
| from 25,000,000 Ib. to 30,000,000 Ib, 

THE loss in smelting the Lake Superior copper is stated on the 
average at from 21 per cent. to 30 per cent. 

THE number of labourers employed on the great works in the 
port of Kiel has been increased by 400 men. 

On Tuesday the Liverpool Town Council agreed to apply to 
Parliament for powerg to borrow £150,000 for public park purposes. 

SEVERAL movable ironclad towers are to be manufactured in 
Prussia before the end of the year, intended for the Rhine for- 
tresses. 

A RoYAL Spanish decree has de Senor José de Cascéres 
concessionnaire of a submarine cable between the islands of Cuba 
and Porto Rico. 

AN omnibus, drawg by steam power, and containing thirty-five 
persons, was successfully tried @ few days back on the road from 
the Boulevard Mazag to Nogent sur-Marne, by way of Vincennes, 

THe Australian Pagliament reassembled on the 7th of August for 
a short session to pags the supplies, and to authorise a loan for 
the completion of the waterworks and the extepsion in the north- 
east. 

Mr. Foey’s statue of Lord Clyde, commissigned by subscribers 
who were desirous of erecting such a memorial in Glasgow, bas been 
placed in George-square in that city, close tothe statue of Sir John 
Moore, by Flaxman. 

Tue Americans gre establishing an industrial upiversity in which 
the students may pay for their instruction by magual labour in the 
university works) and grounds, whilst they are indirectly de- 
veloping their physical nature. 

FIFTEEN HUNDRED miners of the Mahoning Valley, Ohio, who 
have been on a strike for nearly four months, have agreed to resume 
work. The strike is a failure with them, they not receiving the 
additional 20 cents. per ton demanded. 

Messes. ©. M. Patmer ayp Co. (Limited), of Jarrow, have 
secured a contract from the Government for the construction of 
two ships of war of about 4000 tons burden each, to be named the 
Swiftsure and the Triumph. The vessels will be proceeded with im- 
mediately. 

GRANITE, says the Scientific American, notwithstanding its ex- 
ceeding hardness, splits as straight and clean as a chestnut stick, 
At one of the granite quarries of Maine recently, a block was split 
out which measured 100ft. long, 8)it. wide, and 5ft. thick. It 
weighed over 300 tons, 

One of the windows in the north aisle of Westminster Abbey 
has just been filled with stained glass manufactured by Messrs, 
Heaton, Bayne, and Butler, from the designs of Mr. Henry 
Holiday. It is placed there as a memorial to ‘‘ Isambard 
Kingdom Brunel,” who died in 1859. 

In addition to the scheme for a French Atlantic Telegraph cable, 
there is now a project for the formation of a company for the 
submersion of a cable commencing at Nice, and terminating near 
Bona (Algeria). Communication will probably also be established 
with Corsica, and eventually it is proposed to extend the line to 
the Isthmus of Suez. 

AmoncG the experiments announced to be made in presence of 
the Emperor during his gpproaching visit to the camp of Chalons 
are some of a yery remarkable character, in which the explosive 
force applied in heavy ordnance is to be produced by the agency of 
petroleuy. The French guthorities profess to expect important 
results from these experiments, 

A CORRESPONDENT in the Builder cails attention to the fact that 
after thirty years of agitation to abyjish Middle-row, Holborn, the 
City authorities ave erecting another in Cheapside. It seems 
almost incredible that such an idea as leaving twenty or thirty 
houses between Cheapside, Bucklershury, the Poultry, and the 
Mansion House could be seriously entertained. 

TursDay’s Gazette announces that the honour of knighthood 
has been conferred upon Mr. Andrew Fairbairn, mayor of Leeds; 
Captain Arrow, deputy master of the Trinity House; and E. W. 
Watkin, M.P., chairman of the South-Eastern Railway. The 
Hon. F. A. Stanley is at the same time gazetted one of the 
Lords of the Admiralty, in the room of Mr. Du Cane. 

A TIDAL phenomena occurred off the coast of Lower California 
on the 15th ult. A series of waves flowing in upon the coast 
caused the tide to rise upwards of sixty feet above high-water 
mark'and then to fall the same distance below low-water mark, 
This was repeated every half hour for several hours. Nv damage 
is reported, although much alarm was felt by the inhabitants along 
the coast. 

THE portraits of the Sovereigns of France, aud of the architects 
and artists who had co-operated in erecting and adorning the 
Louvre, in number twenty-five or thirty, and executed in Gobelins 
tapestry, have been removed from their frames and sent back to 
the manufactory to be, if possible, repaired, as they have been 
greatly moth-eaten. They cost originally 200,000f., and had been 
fixed on panels in the Apollo Gallery for the last two or three 
years, 

Tue following is the official classification, published by the com- 
mittee of the recent German National Schiityenfest at Vienna, of 
the breech-loading rifles which competed for prizes, according to 
the results attained, rapidity and precision being taken together:— 
1, Larffen; 2, Werder; 3, Martini; 4, Vetterli; 5, Mauser; 
6, Kruka; 7, Peabody and Winchester (both standing exactly equal 
according to the test adopted, and therefore classed together); 
8, Werndi; 9, Wanzel; 10, Lejeune; 11, Linger; 12, Paget; 
13, Prussian needle-gun; 14, Milbank-Amsler; 15, Remington; 
16, Henry; 17, Ruckert; 18, Hendrick. 

THE china and earthenware manufacturers of the Staffordshire 
Potteries, as represented by the Jocal Chamber of Commerce, have 
concluded a convention with their workmen for the settlement of 
trade disputes by arbitration. The board, to whom future differ- 
ences are to be referred, is composed of ten manufacturers nomi- 
nated by the chamber, and ten workmen appointed at a large public 
meeting held last week at Hanley. It is a noteworthy fact that 
one of the first questions addressed to the Liberal candidates for 
the representation of the Potteries was, ‘‘Will you vote fora legis- 
lative enactment making the decision of boards of arbitration bind- 
ing on the parties appealing to them?” The affirmative answers 
given were loudly applauded. 

A CORRESPONDENT of the Glowworm, travelling on the Continent 
with his wife and two children, writes that he left Brussels for 
Cologne by the night train on Tuesday last. The train had nearly 
reached Tirlemont, when a little past midnight a dreadful concus- 
sion occurred. The passenger train had run into a luggage train. 
The children, fast asleep, were thrown from one side of the 
carriage to the other. The screams of the passengers were dread- 
ful, but no one was very much hurt, only much shaken and 
frightened. For half an hour they were in darkness, when men 
arrived with torches, and it was decided that all the passengers 
must get out and walk to the next station. By the light of torches 
they walked a quarter of an hour, and reached the station—a 
wretched place. Beds with shawls, &c., were made up for the 
children, and all waited for four hours for the arrival of another 
train, and the passengers at last reached Verviers. There they 








waited four hours more for another train to take them on to 
isb The accident was caused by a luggage train not having 
shunted in time. ‘Our engine,” says our correspondent, ‘‘ was 





completely smeahed, end many windows were broken, but no one 
urt, 
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SKINNERS STEERING GEAR AT THE HAVRE EXHIBITION. 


FIG. *f. 


HAVRE MARITIME EXHIBITION. 
(From our own Correspondent). 

THERE are several specimens and models of steering apparatus in 
the Exhibition, such as the well-known double horizontal lever 
apparatus, with right and left-handed screw, and the more simple 
form of the same arrangement which we described in a former 
notice as exhibited by M. David, of Havre. All steering 
apparatus of this kind has great disadvantages; in the first place 
it is impossible to get increase of power without loss of speed, and 
the lever system throws great work on the steersman. 

Skinner’s vertical steering apparatus is totally different in 
arrangement, and is peculiarly oe from the disalvantages men- 
tioned above, while being outwardly of the same form as the common 
rudder box, it occupies v little space on deck, presents no 
machinery to interfere with the working of the ship, and nothing 
which could easily be injured in action. 

The construction of the apparatus will be easily understood by 
reference to the accompanying figures. Fig. 1 shows the whole of 

















of experiments made on board ships of the Imperial navy are given 
in support of the statement :— 
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Working. screw. | 100 | each | 1” the 
} | turns., period. whole. 
hheses Roars STS 
| kilos. | kilos. | kilos. kilos. 
. {lst 500 hours, #] 1,376,588 | 103 
pm wt ma, 3| 1/020'879 | 115 | 12°00 | 122,500 
ate, 1000 3 (272 ws =! 1'037,927 | 122 | 19°00 | 197,220 
TP re S| 1,056,000 | 125 | 22-00 | 232,320 
**+ — \i5th 700 hours? &| 1,585,200 | 130 | 27°00 | 428,000} 930,040 
Duplex: {/1st 500 hours} | 1,478,020 wee 
400-ELP, {2847 hs. folg.§ 3} 7,671,700 64-33 | 12°53 | 618.468 | 618,468 
tranapert, § {lst 500 hours) @| 1,571,232 26 
160-1.P.” ( (2896 hs. folg. § | 7,200,920, 32 | 600 452.054) 432,054 
| 2,030,562 








the working arrangements; Fig. 2 is a section showing the posi 

of the crosshead when the rudder is “ amidships;” Fig. 3 is the 
coupling upon inner or working cylinder; Fig. 4 is the coupling 
upon the rudder, which works into the one upen the inner 
cylinder; lastly, Fig. 5 shows the inner cylinder with the rudder and 
the attachment of the two. The steering wheel may either be 
placed horizontally on the square of the screw D, or in the usual 
vertical position by the intervention of a pair of bevel wheels. 

The following description explains the action of the apparatus: 
—A, A is the exte cylinder or casing and support of the 
steering wheel, which is securely fixed by bolts to the deck of the 
vessel; in this is a small cylinder, B, B, fitted accurately, but 
working freely with the coupling G, formed upon the end and 
standing direct over the rudder, and fitted in the coupling H, 
which is secured to the rudder head, thus making the inner or 
working cylinder B, B, and the rudder as one piece. There are two 
vertical grooves E, E, cut on opposite sides of the external 
cylinder A, A, and two convoluted or inclined grooves F, F, in the 
inner or smaller cylinder B, B, and into these a crosshead, O, is 
fitted, working freely from top to bottom. The steering wheel has 
a central screw, D, fitted to it, which works through the crosshead, 
the crosshead forming a nut. It will be seen that as the steering 
wheel-is worked into a rotary direction the screw attached to it 
will raise or a goo the crosshead, and this working in the vertical 
and convolu grooves will cause the inner or working cylinder, 
which is fixed to the rudder, to rotate and give the necessary 
motion to it. 

The advantages. claimed for the ee are the following :— 
The rudder can be brought round with less labour than is usually 
required; it may be held in any position by a slight pressure on 
the wheel, while the construction allows the rudder to yield 
slightly when struck by the sea, thus avoiding that rigidity which 
might tend to twist the rudder head; one man can control the 
wheel without the slightest danger to himself or the management 
of the ship; and the rudder may be moved from the centre to 
hard-over on either side. These claims, it is fair to say, seems 
borne out by the construction of the apparatus, and by the certifi- 
cates of a number of officers of H.M. navy, and of the mercantile 
marine. Mr. W. Staniland, of the screw steamer Mi in 
particular, says that in a very heavy gale of wind, with heavy sea 
and engines going half the apparatus required but one man 
at the wheel, and that little or no pressure was required to hold 
the rudder in any position. This steering apparatus has been 
fitted, we are told, on board H.M. steamers bodeonry and Supply, 
to a monitor, and a ram—ironclads—built by Messrs. Napier, for 
the Dutch Government, and in some of the vessels of the General 
a Navigation Company, so that its powers have been well 

Silver’s patent marine steam engine governors, for controlling the 
action of the engines and safety of steam ships in rough seas, are 
shown in the marine class in several forms, but they have been 
adopted by so large a number of companies, and are so favourably 
known to the maritime world, that it is superfluous to do more 
than record their ap ce here. 

Langlois’ movable boiler tubes are shown in the machine gallery. 
This invention was described in THE ENGINEER of May 15th in the 
present year, but the system has been improved in some of its 
details since that time, its advantages have been further tested, and, 
in addition, the French Government has, by a decision bearing date 
the 16th of the foe month (July) ordered these movable tubes to 
be adopted for all the boilers of the Imperial navy, not only in the 
case of new work, but whenever the tubes of a boiler uire to be 
replaced. This decision is signed by the Minister of Marine, 
Admiral Rigaut de Grenouilly. 

The object of the invention is to allow of the removal of tubes 
from time to time in order to cleanse them from the calcareous 
deposit. This is accomplished by means of collars screwed on to the 
end A ed tube, and removable with little difficulty by means of a 
special key, 

The loss of efficiency caused by incrustation in ordinary steam 
boilers is said to be from 20 to 25 per cent., and the following results 





The inference from this table is that an economy of more than 
two thousand tons of coal, or 25 per cent. of the whole consump- 
tion of the voyages of the three vessels, would have been saved if 
the apparatus could have been maintained from the first in per- 
fect condition, and to this must be added the cost of replacement 
of tubes and plates, and of minor repairs rendered due to incrus- 
tation. It must be observed also that the number of turns of the 
screw having diminished relatively to the quantity of coal con- 
sumed, there resulted an increased expense for crew and material 
due to the augmentation of the time occupied. Experiments made 
with the boilers of fixed engines are said to have yielded like 
results, and therefore the inventor infers that there is a general 
loss of 25 per cent. by the fouling of boilers and tubes. 

_The accompanying engraving, Fig. 6, shows the ends of a tube, 
either of iron, brass, or copper, fixed in the two plates of a 
boiler, with the rounded screw-thread and all the details of 
adjustment as now adopted by the inventor after a long course of 
practical experi ts. A leaden washer A is interposed between 
oe of the smoke-box and the adjusting collar of the tube, a 
small gutter being cut in both collar and plate into which the lead 
is squeezed means of a powerful key taking into the four 
notches C of the gun metal head brazed on to the tube. In order 
to prevent the adhesion of the tubes by oxidation the threads are 
smeared with zinc mastic, and it has been found that the tubes 
can be taken out without much difficulty after having been in use 
for two years. The end of the tube by the fire-box is fixed by 
means of a slightly conical ring of steel or iron, which is tightened 
up by means of a circular split wedge, as described in the former 
notice, acted upon by a conical mandril driven into the central 
opening. The difference between the outer diameter of the tube 
and the diameter of the threaded hole in the plate of the smoke- 
box is about a quarter of an inch, so that a tube covered with 
incrustation the eighth of an inch thick all round can easily be re- 
moved, and of course when all the tubes are taken out the clean- 
ing of the interior of the boiler is a comparatively easy matter. 

As cost is a very important question in such a practical matter 
as this, we may say that the expense of fitting the tubes accord- 
ing te M. Langlois’ system—including the gun metal caps and 
everything else, with the exception of the tubes themselves—is 
stated to vary from 8s, 4d. for a 1jin. tube, to £1 5s. 8d. for one of 
= the expense being the same whether the boiler be new or 
old, and whether the work be done in a construction shop, on 
board ship, or elsewhere. 

The inventor furnishes a host of testimonials from officers and 
engineers of the Imperial navy declaring that tubes thus fixed are 

ectly staunch, and that the time occupied in removing a tube 

not average more than five minutes. The general adoption of 

Langlois’ tubes in the Imperial navy was preceded by the favourable 

report of a — commission appointed to examine and experi- 

ment upon the boilers of the steam dispatch boat Faon, after the 
movable tubes had been in use for fourteen months. 

Durenne, of Courbevoie, Paris, also exhibits his method of 
preventing the incrustation of steam boilers, which consists in 
causing the feed-water to through a chest containing a large 
number of square plates af ina, supported like shelves, one over 
the other; of course the plates receive a certain amount of the 
calcareous matter contained in the water, but we have sought in 
vain for any evidence of the economy of the system, which is 
cumbrous and somewhat —_, 
= Lead pipes lined with tin have been for some time largely used 
for water in the public buildings of Paris, in many large establish- 
ments in other of France, and in the Imperial navy, and a 
large number o: imens are exhibited here by the inventor, 
M. Hamon. A cylinder of lead is placed upon one of pure tin, and 
the two are then drawn together, as in the production of bullion 
wire for the making of gold lace, The thickness of the tin lining 
is generally half a millimetre, or one-fiftieth of an inch, This is 
the minimum, i atl 

The effectof water, eau de seltz, and otherartificial mineral waters, 













wine, beer, and other liquids on lead, has long attracted the atten- 
tion of the French authorities and officers of health, and the 
makers of aerated waters, brewers, wine merchants and others, 
have been for some time prohibited from using lead pipes or vessels, 
The cost of pure tin pipes was a heavy tax on manufacturers and 
dealers, and the appearance of tin lined pipes was a great boon, all 
attempts to produce a sound and durable lining of tin by the ordi- 
nary means me been found unsuccessful. M. Hamon’s pi 

appear to be made with considerable care, and ey | examine 

number of sections we have almost always found the tin lining 
perfect and the sides of the tubes regular in gauge. The superior 
power of resistance of tin as compared with lead, of course allows 
of the use of much less heavy piping than when lead alone is used, 
thus we find by a table of comparative weights supplied by M. 
Hamon the following proportions :— 





Interior dia- 
meter of tube. Lead pipes of same resistance, 


! 
| Thickness in Weight per Thickness in | Weight per 
| 


Tin-lined pipes. 








Miltimetres. | millimetres. metre. millimetre. metre. 
kilos. | kilos. 

25 1°29 4 | 2°42 

l3.cccce 35 1°96 5 | 321 
45 2-71 6 H 407 

| 45 6°87 | 6 | 9°85 

Wreovee { 55 | 8668 | 7 11°75 

} 45 13°04 } 6 18°40 

80. 20000 { 55 1625 | 7 at72 


| | 
The consequence is that the lined pipe costs no more than an 
ordi lead pipe of the same strength, the prices actually 
al dan for pipes of not less than four-fifths of an inch in 
diameter, as follows :--Thickness of sides 2°5 millimetres, 109f. per 
100 kilogrammes; 3°5 millimetres, 92f.; 4°5 millimetres, 86f.; 55 
millimetres, 82f. Pipes of smaller diameter, 10 per cent. cheaper. 
The above prices are calculated upon the current value of rolled 
lead being sixty francs, and they vary with the price of the metal. 








WHITWORTH SCHOLARSHIPS. 
Competitors for the Whitworth £100 Scolarships will be required 
to produce a certificate of having passed in the ability to draw out- 





lines like that below either enlarged or reduced in sizefrom a copy. 
The examination will be held ny School of Art or Night Class 
in the United Kingdom dur > month of May, 1869, or if 


specially required at a Science School. 





SPECIMEN, IN A REDUCED SIZE, OF SECOND GRADE FREEHAND 
DRAWING EXERCISE, 


Tae Iranian Navy.—The Italian navy at present consists of 69 
ships of war, of which 16 are iron-clads, 20 screw vessels, 
celia and 8 sailing vessels, The transports are 35 in number, of 
which 13 are screw ships, 10 paddle steamers, and 2 sailing vessels. 
The ships of war carry 966 guns, and are manned by 19,277 men. 
The transports carry 44 guns, with a crew of 2032 men. The 
tonnage of the war vessels is estimated at 138,080 metric tons, 
and are valued at 128,052,840f. (£5,122,144). The transports are 
valued at 13,238,420f, (£529,540), and measure 26,343 metric tons. 











Serr. 4, 1868. 


THE ENGINEER, 


183 








HART’S WEIGHING MACHINERY AT THE LONDON DOCKS. 
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TuE finely finished weigh bridges, of which our engravings above 
are illustrative, are amongst the first class of this kind of machinery, 
and possess many advantages over the commoner kinds of weighing 





apparatus, advantages which have already secured for them the pre- | 
ference of the Customs department, who employ them extensively | 


in the London Docks. 

As will be seen from the engravings the outer frames are of a 
single casting A, forming a close box effectually excluding 
the damp and dirt to which the working parts of some machines 
are exposed from their position near the ground. The platforms M, 
which are suspended on Stanley’s principle, overlap and protect 
the under bearings, whilst from their construction they are capable 
of swinging in any direction without disturbing the levers or any of 
the under parts. The principle embodied in this mode of hanging 
consists mainly in making each turning point rest on a double knife- 
edged steel pivot, which is interposed as it were between the work- 
ing parts; the upper and under edges being at right angles to each 
other gives that kind of play which is obtained by employing a uni- 
versal joint in shafting. The edges work not on the frames 
themselves, but on small steel cups or bearings which are kept full 
of oil so as to obviate any danger of rust. As will be seen, the use 
of loose weights is dispensed with, the sliding weight H on the beam 
being made heavy enough to weigh up to the full power of the 
machine when run out to the end of the beam F. To facilitate its 
motion it is mounted on rollers which are carried on the extremity 
of the pair of small finger levers shown over the weight; by pressing 
these levers together the rollers are brought down to bearing on the 
beam, in the same way that the rear wheels of great guns are now 
brought down on to the ways by the lever and eccentric pulley first 
introduced by Mr. Mallet. 

The relieving apparatus lets down the platform upon solid rests, 
and leaves the indicators in a level position, by which arrangement 
the knife edge bearings are preserved from wear during the act of 
lifting the platforms into a position for weighing, and letting them 
— into a dormant state again, as well as whilst they remain so 

et down. 


THE THEISS BRIDGE. 


THE fine bridge illustrated at pp. 178, 179 consists of eight wrought 
iron arches, each of 131°9ft. clear span, carried by seven hollow 
cylindrical piers of cast iron and two solidend piers. The bridge is 
connected with the embankment at one end by a viaduct of seven 
arches, so that the total length of the structure is 1396°85ft. Each 
span consists of four ribs carrying two lines of rails, and connected 
with each other by a system of cross bracing as shown. The 
springings of the arches are 4°47ft. above high-water mark, or 13ft. 
above the average level of the river. This gives a clear headway 
in the centre of 21ft. when the river is high. On the ribs are laid 
cross sleepers of oak, 9in. by 12in. by 27ft. Sin., and 3ft. 3in. from 
centre to centre, fastened to the girders by bolts and nuts. These 
cross sleepers carry the rails, the flooring, which also is of oak, 
and the parapets, to which also are fixed the telegraph wires. 
Each of the seven tubular piers is made of two cast iron columns 
filled out with beton and strengthened by wrought iron crosses. 
These columns are 12°74ft. centre to centre; they rest on piling 
and beton, and are also protected against the action of the water 
by large stones deposited in the river round the piers. Each 
column is made up of pieces 5ft. high with turned flanges bolted 
together, weighing about 100 cwt. each. The tubes were lowered 
by means of a pneumatic apparatus and also by loading them with 
about 400 cwt, The girder really consists of three parts, the hori- 
zontal Di part, the parabolic arch, and the fillings between these 
two. the sections are I-shaped. 

The form of the arch has been determined in such a manner that 
the line ¢ wm drawn through the different sections forms a 
varabola 130ft, wide and 16°33ft. high. Two girders carry each a 

e of rails, and are 5°33ft. distant from each other. The distance 
of the centres of the two lines is 12°74ft., and the two inner arches 
are 7°25ft. from each other. The four arches are connected 

















together by horizontal tie-bars fixed in the neutral axis of the 
girder, and by vertical struts and tie-bars fixed between the fillings 
of each girder. The girders rest on cast iron shoes, Steel keys 
are provided to adjust deflections, &c., caused through change of 
temperature. The weights of the different parts of the bridge are 
distributed as follows :— 


Single. Total. 
Ib. Ib. 
Arches .. oe 08 «es 54,446 X 2 .. 217,784 
Crossings between rails .. .. 17,834 KX 2 .«. 35,668 
Ditto, between central girders oe 18484 X 1 18,484 
Total weight ofone opening .. «2 «+ es «+ 271,936 
971 6 
Or per foot, 2! 1,936 — 9061-7 Ib. 


131°9 


At the trials to which the bridge was subjected it was loaded 
with 5031 Ib. per foot, which caused a deflection of O’6lin. in the 
centre. This trial consisted in loading the bridge at the same time 
with thirty locomotives, forty-four trucks weighing 440 cwt. each, 
and 6000 rai's weighing 60,000 cwt. This load was kept on the 
bridge during twenty-four hours. Besides this trial experiments 
were also made in running trains across the bridge at different 
speeds, &c. 

The contractors were Messrs. Gouin and Co., Paris, but the iron 
used we believe was made in Wales. The bridge was finished at 
the beginning of 1859, under the direction of M. Cesanne, C.E. 








A TARDY act of justice has been performed by the authorities in 
advising her Majesty to confer the dignity of C.B. on Thomas 
Lloyd, Esq., Engineer-in-Chief of the Navy. Mr, Lloyd has held 
this appointment for more than thirty years, and during this long 
period has never been absent from his post for a single day on 

leasure. Many millions of the public money have passed through 
is hands, and his character for integrity and judgment cannot be 
surpassed, 

THE ForEIGN CoAL AND IRON TRADES.—The iron trade of the 
South of France is rejoicing greatly over a contract for 11,000 tons 
of rails, with accessories, which has been secured for the Alfoeld 
Railway, an Austro-Hungarian enterprise. The success is re- 
= by the French firms as all the more gratifying, since they 

ad not only to contend against English and Belgian, but also against 
Prussian competition. The total production of the Sesslwedk: 
(Prussia) coal basin in 1867 was 3,171,125 tons, showing an increase 
of 166,434 tons, as compared with 1866; the sales made from the 
basin amounted to 2,854,009 tons last year, as compared with 
2,659,830 tons in 1866. {It is understood that eighty new puddli 
furnaces are about to be erected at the vast Creusot works, an 
that the production of B steel is to be commenced at 
Creusot on an extensive scale. There is every inducement for the 
adoption of this course, since the Paris, Lyons, and Mediterranean 
Rail way Company is about to give out a very extensive order for 
steel rails—as much as 43,000 tons, it is said. The coal trade is 
somewhat dull in the Pas de Calais, The Belgian coal markets do 
not exhibit much change; the extraction of coal in Belgium con- 
tinues, however, to be much restricted. A pretty current 
demand has been experienced by the Belgian works for merchants’ 
iron and pig, but the future is r ed with some anxiety, 
although some orders will probably be secured in connection with 








the continued and persevering development of new railways in 
Austria, Hungary, and Russia, ! 


NOTES ON THE CHARACTER OF THE COAL 
FIELD OF NATAL, SOUTH AFRICA.* 

By Ropert James Mann, M.D., F.R.G.S., F.RS.A, &e., 
Superintendent of Education in Natal, and at present Special 
Commissioner of the Natal Government. 

For some few years it has been known that deposits of coal of 
useful quality exist in the upper region of the colony of Natal. 
The blacksmiths of the colony have been mainly dependent upon 
this native fuel for their work, having sacks of it brought down to 
them by wagons returning light through the district. Until 
very recently, however, this is the only use to which the mineral 
has been applied, in consequence of the region where it occurs 
lying a considerable distance away from the more settled portions 
of the land and from its port, and in consequence of there being 
no less costly mode available for heavy transport than the slow ox 
wagon. The commercial and social progress of the colony are 
however, now bringing the existence and character of this coa 
deposit into prominent notice, and the hope is sanguinely enter- 
tained that it will be found practicable before long to get the 
mineral conveyed to the port at a cost which will enable it to be 
shipped on board steam vessels at rates which will allow of its 
extended use, and which will gradually convert the harbour of the 
colony into a largely-frequented coaling station for vessels be~ 
to the eastern seas. In the face of this anticipation, and of t. ; 
attention which is now being shown to the matter, a few brief 
notes of the facts that have been so far ascertained in regard to the 
character of the deposit and the quality of the coal are submitted 
in this memorandum for the notice of the Association. 

The colony of Natal in which this coal deposit lies is situated 
on the south-east border of the African continent, looking towards 
the Indiana Ocean, and 800 miles to the east of the Cape of Good 
Hope. The whole colony is, indeed, merely a small segment of the 
slope by which the great table-land known as the African continent 
descends to the sea. The edge of the table-land where it begins 
the seaboard dip is above t. high, and the slope between this 
elevated edge and the sea extends through a breadth of 
measuring from 100 to 120 miles. At one point the table-land 
sends forth a leading ridge which runs across the middle of the 
colony asa bold highland district of scarcely less elevation than the 
surface of the table-landitself. This central highland is essentially 
the key to the physical configuration of the entire land. Down- 
wa-is towards the sea it fingers away in a series of successive 
sinuous »idges, which have a distinct and isolated watercourse be- 
when each pair, so that in a course of 150 miles of coast not less than 
fifty rivers, large and small, are poured into the sea. But land- 
ward of the highland the face of the country again subsides a few 
hundred feet, and there a very large extent of land, scarcely 
inferior to the many-rivered portion of the colony, is drained b 
a single river known in its lower and r portion, where it 
constitutes the north-eastern frontier of the colony for seventy 
miles, as the river Trigela. 

The lower portion of the colony lying seaward of the central 
highland, and grooved by these many rivers, is mainly moulded of 
the older rocks—granite, sienite, and sandstone in different varie- 
ties. In one Bist a very large mass of white metamorphic marble 
occurs. The higher portion to the landward side of the central 
highland, and especially all that tract which lies in the basin, or 
water-drainage of the one river, is composed mainly of younger 
sandstones and shales, very largely interspersed with intrusions of 
greenstone and trap, in some places forming vast overlying and 
tumbled masses of hard surface rock. It appears very much, 

, as if the lower maritime region and the descending slo 
been chiselled out and aoe the chipping away of the 
younger and covering sandstones still encountered in position in 
the higher region. It will be observed as an interesting geological 
feature that the central highland of the colony, with its seaward 
fingers or ri is connected with a salient fold of the mountain 
frontier; while the more northern depression, or one-river basin, 
is associated with and issues from a bayed-in or retiring fold of the 
same frontier. This mountain frontier—itself known locally as 
the Dragon’s Mountain, or Drakenberg—is properly a ledge, dip- 
ping precipitously down for several hundred feet, and so simu- 

ting a mountain range from the lower ground beneath rather 
than a true ridge or chain. 

The coal deposit lies principally in this northern basin-like district 
of the colony, and especially in that further portion of it included 
between theinland mountain frontier and the northernmost feeder of 
the river Trigela, and aptly known as the Newcastle division, having, 
however, been so named not on account of its mineral character, 
but in compliment to the noble duke who was Secretary of State 
for the Colonies at e = that or = > 3 into a dis- 
tinct magistracy. In this part of the colony the is encoun- 
tered in beds 5ft. and 6ft. thick, and has been traced through an 
extent of certainly many miles. No borings have yet been made 
anywhere. e min is only known where the beds are cut 
through by the ravines of rivers, where they crop out in the 
natural faces of hills and cliff, and where the coal happens to con- 
stitute the actual exposed surface of the ground. It is also seen 
in thinner seams in other ions of this basin—as, for instance, 
where the high road from the capital to the north crosses the 
Bushman’s river, one of the southern affiuents of the Trigela river. 
Coal deposits of an apparently inferior character also occur on the 
coast, to the north of the port of Durban, about the lower portion 
of the Umblah river, where they break out in the face of the sea 
cliff. The coal is associated everywhere with fine-grained sand, 
coarse-grained and micareous sandstones, and shales bearing 
ripple marks, and some of them densely packed with impressions 
of plants. The coal lies conformably to the sandstone beds, but is 
of very irregular thickness, varying from inches to feet within 
short distances, and being often “lenticular” in section. One 
gentleman who is well acquainted with the coal deposits of Staf- 
fordshire recently visited the great known centre of the surface 
deposit, with a view to satisfy himself of the cial value of 
the mineral, and after a ride of a couple of i came awa: —_ 
impressed with the vast abundance that could be obtained wi 
the utmost facility. 








In a p experiment recently made upon a small scale 
with a few pounds of the coal at Durban, by Mr. W. H. Evans, 
it was found that 201b. of the coal burnt in a furnace with great 


readiness and fierceness, and left about 19 per cent. of incom- 
bustible ash, and not more than a quarter of an ounce of clinker. 
The same sample yielded a large abundance of pure and brilliant 
gas, with a residue of 89} per cent. of coke. A more important 
trial, however, has been made since Mr. Evans’ initiatory ex- 
periments, and the report of this trial has just been officially com- 
municated to the author of this paper by the honourable the 
Colonial Secretary at Natal. Seven tons of Notal upland coal 


were placed on board her ay surveying ship Hydra, and 
carefully tested by the engineer, Mr. Lodge, in ——- with 
a sample of north country English and a best quality 


an 
sample of Welsh coal. Captain Shortland, commanding the 
=> reported from y, ina communication dated the 
2nd of June, 1868, the result of this trial, which was to the 
following effect :— 

The number of minutes and quate & coal required to get up 
steam with the various samples were first tried. The result was: 
—Cardiff coal: steam up in sixty minutes, with 26 cwt. consumed. 
West Hartley coal: steam up in fifty minutes, with 32 cwt. con- 
sumed, Natal coal: steam up in fifty-five minutes, with 30 cwt. 
consumed. The Natal coal in these particulars therefore stands 
between the average English and best oy? Welsh coal. It gets 
up steam more fy than the W. coal, and with less con- 
sumption than the English coal. It gets up steam less quickly 
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than the English coal, and with somewhat larger consumption 
than the Welsh coal. 

In steaming on the third grade, with the same amount of water 
raised into steam, the consumption of coal per hour was, for the 
Cardiff coal, 1553 Ib.; the West Hartley aa 1648 lb.; the Natal 
coal, 1568 lb. In steaming on the second grade, with the same 
amount of water raised into steam, the consumption of coal per 
hour was, Cardiff coal, 1624 lb.; West Hartley coal, 2293 ]b.; 
Natal coal, 2128 lb. The general samples yielded of ashes, Cardiff, 
9 per cent.; West Hartley coal, 8 per cent.; Natal coal, 16 per 
cent. Of clinker, Cardiff coal, 2 per cent.; West Hartley coal, 5 
per cent.; Natal coal, 7 per cent. 

The Cardiff coal yielded very little smoke of a light brown colour. 
The West Hartley yielded a large quantity of black smoke. The 
Natal coal yielded a moderate amount of light brown smoke, The 
engineer of the Hydra states that for easy steaming the Natal coal 
is nearly equal in commercial value tothe Cardiff coal; that when 
as much steam is required as can be generated the work requires 
@ considerably larger quantity of Natal coal than of Cardiff coal, 
in consequence of the greater abundance of earthy matter con- 
tained in it deadening the fires and making it impracticable to 
keep the full steam up without constant use of the picker and 
rake. Less Natal coal than West Hartley coal is required for the 
same amount of steam; but it is easier to keep up steam with 
West Hartley than with Natal coal. The engineer adds that if 
samples of Natal coal could be obtained with smaller proportions 
of earthy matter than this sample contained it would be fully equal, 
for all purposes, to the best qualities of Welsh coal. 

Whether or not superior samples can be procured in ample 
quantities is a matter that has yet to be investigated. But there 
is no doubt that the samples hitherto brought under examination 
have all been simply gathered promiscuously from the surface of 
the ground, and that therefore analogical experience in other 
fields fully warrants the presumption that better samples at least 
will be discovered under systematic investigation andsearch. The 
Colonial Government is now purposing to have a complete geologi- 
cal survey of the coal district made to determine the question of 
both quantity and quality; and a competent mining engineer for 
the carrying out of this survey has been named by the director of 
the Government School of Mines in London. 

The precise geological character of the Natal ecal deposit has 
not hitherto been absolutely and finally determined, but there has 
been a general notion, especially held by the Surveyor-General of 
the colony, Dr. Sutherland, that tne deposit is of more recent age 
than the Palceogon coal. Tie author of this paper has just received 
theriand a considerable quantity of the organic im- 
pressions contained in the sandstones associated with the cval 
deposit of the Bushman’s river locality already spoken of, 
and Mr. Etheridge, the paleontologist, of the Jermyn-street 
Museum and school, has kindly given a cursory examina- 
tion, with the author, to these remains, Mr. Etheridge 
has no doubt that the most abundant form contained in 
these impressions is that of a Glossopteris, and most probably that 
of the Glossopteris Browniana, which is also abundant in the 
coal deposits of India, Port Jackson, and South America, and 
which is eminently characteristic of a Mesozoic formation and age. 
Mr. Etheridge thinks that there are also traces of Dictyopteris 
and of seed cases and stems of Phyllotheca, which are also 
indicative of Mesozoic age, and have therefore the same meaning. 
Mr. Etheridge has also little doubt that further search will bring 
to light characteristic sheils which will satisfactorily prove that 
the Natal coal is either pirassic or cretaceous. The coal, when 
ignited in a small flame, has precisely the same smell which 
belongs to the lignites of those Mesozoic epochs, and it will be 
observed how exactly the report of the engineer of the Hydra gives 
the predominant characters of the lignites of those periods, which, 
as a rule, contain a higher percentage of water and ash than the 
Palcogoic varieties of coal. 

Specimens of the Natal coal from the Newcastle districts, and 
of the Glossopteris associated with the coal deposit of the Bush- 
man’s River, are placed before the meeting. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE INSTITUTION OF NAVAL ARCHITECTS, 

S1r, —I have observed that the offices of the above institution 
are “‘ to let,” and hear that the services of the working secretary 
are to be dispensed with. Can it be that this institution, which 
amg so well, is now, after an existence of eight years, about to 

me defunct? I hope not; and surely an institution which 
counts between 300 and 500 members should under proper manage- 
ment be in a flourishing condition. Can any of your readers afford 
any information as to the malady which appears to be bringing 
about a collapse ? 

There has always been a sad want of vitality about it from its 
birth; it appears only to have been able to wake up once a 
year for a three days’ struggle, and then quickly to have sub- 
sided into inactivity and a state of stagnation—merely putting 
forth some twelve months after the result of that three days’ 
spasmodic effort, when all interest in the subject had ceased and 
fresh matter calied for attention. 

As at present constituted it appears not equal to meeting the 
requirements of the present day; but it is an institution which 
should be capable of rendering the country much good service. 

London, Sept. 2nd. ENQUIRER. 


SEWAGE DEODORISATION. 

S1r,—I haveread in last week’s ENGINEER aletter from Mr. Barker 
on the subject of sewage deodorisation. I have no reason to doubt 
the writer’s sincerity, or to believe that he is not fully satisfied as 
to the efficacy of the process that he is interested in, but this 
letter, taken with two leading articles, one in the Standard of the 
17th inst., the other in the County Chronicle of the 1st inst., 
compels me to protest against the wholesale laudation of Lenk’s 

rocess of deodorisation. No one reading the article in the 
tandard can resist the conclusion that if not an advertisement 
in the literal sense it unquestionably advertises the process held 
up for approval, Again, the County Chronicle article carries upon 
it the stamp of suspicion, for whilst it shows that the writer is 
fully informed in the details of Lenk’s process, it with equal 
clearness will convince all professional men, at least, who may read 
it, that the writer is either grossly ignorant of the working and 
results of the irrigation process, or that he misrepresents facts. 
Croydon is now well-known for its irrigation fields, and as some 
hundreds of your professional readers have visited them I 
will merely quote one or two of the County Chronicle 
fallacies, and leave them to speak for the sincerity of these leading 
articles :—** Croydon has generally been held up to admiration for 
the efficiency of its system of drainage, and undoubtedly it does 
get rid of its sewage to the satisfaction of the majority of its in- 


abitants, but this riddance is only accomplished by creating a | 


nuisance at the doors of a smaller section, and by every now and 





then accidentally irrigating the grounds surrounding those resi- | 
dences which are proximate to the sewage farm.” Further, the | 


Chronicle says, ‘*the sewage of the metropolis is disposed of simi- 
larly to that of Croydon, only that it is removed to a greater 
distance, where it not only fertilises a tract of land but causes an 
intolerable stench.” 

Any cammentary on these statements would be superfluous, I 
invite a perusal of the two articles quoted above, and at the same 








time protest in the strongest terms against the public being misled 
by any. such perversion of facts. I have myself witnessed some of 
the latest Tottenham experiments, I have also perused Professor 
Wohler’s analysis of the products of these experiments, and am 
bound in all sincerity and truth to say that the results have been 
to me and to others who were present at Tottenham very far from 
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conclusive. It is not for me to say anything prejudicial to the 
ofa cial speculation, but this process is on its trial, 
and cannot be fairly judged of by one-sided statements. When the 
ublic newspapers take upon themselves the task of instructing us 
in professional matters they ought to do so without prejudice and 
with truth. ARTHUR JACOB, 
August 28th, 1868. 
ELECTRICITY AND HEAT — ARE THEY INTERCONVERTIBLE ? 


Srr,—Taking up Mr. FitzGerald’s second letter on this subject 
in your number of the 14th inst. I observe that he starts from the 
hypothesis that there is one electric fluid, This makes it at once 
clear why he so strongly ae pos against the possibility of convert- 
ing electricity into heat. If I understand his letter he means that 
this hypothetical fluid cannot be converted into heat. This, in- 
deed, needs scarcely to be disproved; but as soon as we start from 
another hypothesis the whole is reversed. The modern school of 
natural philosophers is strongly in favour of introducing mechani- 
cal theories. Electricity is not to be regarded as a material fluid, 
but as a mode of molecular motion—a mode of motion of which it 
is at present difficult to frame any clear idea, But this is of no 
consequence, It is even indifferent for our present purpose if we 
assume a motion of the least particles of common matter or a 
motion of a peculiar matter, which might be called the “ electric 
fluid.” Ishall suppose the latter to be the case, not because I 
think this the better assumption, but merely because it seems to 
be in greater conformity with Mr. FitzGerald’s notions, An 
electric current must then be considered as this tluid in motion. 
Now it is not the fluid but the motitn of the fluid which is con- 
verted into heat, and all the objections of Mr. FitzGerald become 
as many proofs for the convertibility. We may compare this 
motion with that of water in a tube, which offers a great resistance, 
Let us suppose such a tube of any given length forms an open 
circuit with its ends near together, and that a pumping engine 
pumps the water out of the one end and forces it into the other. 
In this way we obtain a continuous current of water passing 
through the whole length of the tube as long as the engine is at 
work. The velocity of the current, or, what comes to the same, 
the amount of water passing through the unit of time through any 
section of the tube, depends upon the working power of the 
engine and upon the resistance in the tube. The energy developed 
by the engine serves here only to overcome the resistances which 
continuously convert the motion into heat. As soon as the engine 
stops the current also stops, if the resistance be great enough to 
convert the motion, or rather the vis viva of the moving water, 
during a very short time into heat. 

As soon as we substitute the conducting wire of a circuit for the 
tube, our supposed electric fluid for the water, and the galvanic 
battery for the pumping engine, we have an electric current formed 
according to the ‘tone fluid” hypothesis. As watet i incom- 
pressible it follows that equal quantities of it flow during thé same 
time through all sections of the circuit. The same is the case 
with the electric current, as is well known. Hence no electricity, 
as Mr. FitzGerald says, or no electric fluid, as I prefer to express 
myself, can be converted into heat. This is certainly as true as in 
case of our water current no water is converted into heat. It is 
the motion of the water which is converted. The first of Mr. Fitz- 
Gerald’s objections is therefore a proof that no electric fluid is 
changed, but it serves to show that the electric current is con- 








verted, It is further evident that Ohm’s lawQ= —, as Mr. Fitz- 


Gerald cites it, does not disprove such a conversion. Also the 
next objection is only one proof more for the convertibility. The 
intensity of the current represents the quantity of electric fluid 
passing through a section of the circuit during the tinit of time. 
Hence the intensity is proportional to the velocity of the current. 
To calculate the amount of heat developed by a current of given 
intensity we have to determine the vis viva of the moving fluid. 
This is in proportion to the square of the velocity. Hence, accord- 
ing to the above, it is in proportion to the square of the intensity 
of the current. If experiment did disprove this the convertibility 
of electricity, or, more properly speaking, of the electric current, 
could not be supported. Thus one of the strongest objections of 
Mr. FitzGerald serves only to strengthen our assumption. The 
electric current is continuously converted into heat, and it ceases 
to exist as soon as those forces which cause this motion cease to 
act, or as soon as the battery is taken away. If this conversion 
did not take place the current could not disappear so suddenly. 
The action of the battery is first to bring the supposed fluid into 
motion and then to support this motion. 

To this Mr. FitzGeraid will most probably answer that electricity 
is not the motion but the fluid. In this case its convertibility of 
course becomes an absurdity. For this very reason it will 
advisable to do away with the hypothesis of the electric fluid, and 
to say an electric fluid is a mode of motion of the least particles of 
the conducting bodies. Electrostatics is perhaps not so easily 
understood from a mechanical point of view, but I have no doubt 
this also will once be explained. 

But this is not the place to enter more particularly into those 
speculations, which are not yet fully enough developed to give in 
1 cases satisfactory results. O. Heyrict, Ph.D. 

10, Hanover-place, Kennington-gate, 

August 25th, 1868. 





ROADS IN INDIA AND TURKEY, 

S1r,—I have only to-day seen your article commenting on the 
letter from me which you inserted in your paper of 7th inst. I 
have no desire to be drawn into any newspaper controversy, and 
prudence would perhaps dictate that I should take no notice of 
the comments you have made upon that letter. If I remained 
silent on the subject, however, it might appear that 1 had nothing 
to reply, and the statements contained in your Jast issue might 
obtain an amount of credence to which they are not in my opinion 
entitled. 

My letter of the 29th July was not even a semi-official communi- 
cation; you may call it ‘ officious” if you like, but had you 
printed the first part of the letter in its entirety, nobody I should 
think could have failed to perceive its unofficial character. I 
really did not know whether you would have considered the 
correction which it contained toa paragraph in your former article 
of sufficient importance for publication, and if you will refer to the 
letter itself you will see that I stated the same therein. Your 
publication of it would seem to imply that you did consider it of 
sufficient importance for insertion in THE ENGINEER, but upon 
what grounds your recent article affords room for speculation and 
doubt. 

So far as I am aware your former article has never been seen or 
heard of by any one of the Council of India, nor was my letter 
written at the instigation or with the knowledge of any one 
besides myself. It was only in consequence of my having inad- 
vertently dated it from my office that you were pleased to attach 
to it more importance than was its due. If any of my state- 
ments are incorrect I shall be only too glad to be corrected; but 
there is nothing in your last article to convince me that the source 
from which I derived my information is unreliable. 

Frep. Cas, DANVERS, 

The Grove, Ealing, August 26th, 1868. 

[We cheerfully accept the explanation of Mr. Danvers that his 
letter was neither official nor sewi-oflicial. We did not know that 
an officer of the Government of India, occupying a responsible 
position, can correspond with a newspaper on matters relating 10 
his department without authority, though we did not suppose the 
Council of India had been called together to read Tue ENGINEER. 
It is only irom occasional revelations the general public gain a 


| knowledge of the progress of development in the higher official 


world. We believed up to the present that members of the 
Council of India on the section of public works read the 
periodicals of their profession, Formerly it was so, and they 
made it a duty to be well acquainted with the engineering press 





of their time. It is of very little good that Government officers 
shall be allowed to correspond with newspapers if they cease to 
read them. In using the word “‘ officious” we did not intend it 
offensively. For anything we knew, the India-ofiice used the 
same dialect of diplomacy as the Foreign-office, which likewise 
does not read newspapers. We used “‘ officious ” as the diplomatic 
term in Europe for semi-oflicial, in ignorance of the Indian tech. 
nology. At all events we had no intention of making any remark 
discourteous to Mr. Danvers, and we shall be happy to receive 
communications at any time from him, official or private. His 
Eee] letter leaves the real question completely untouched,— 





THE ABERGELE ACCIDENT, 

Srr,—As in your leading article on the above-named awful acci- 
dent you attack me in an unusual manner, I am sure you will give 
me the opportunity of defending myself. You are exceedingly 
severe upon another of your correspondents, ‘J. J. T.,” at the 
same time—so that it is difficult to find out how much of the 
criticism is intended to apply to him, and how much to me, 

I shall begin by stating that his plan of constructing railways 
“on a level or nearly so” was the system unfortunately adopted 
hitherto by most of the eminent members of our profession, and it 
is precisely on that account, they having thought it necessary to 
cut through mountains, to fill up valleys, and to bore long tunnels, 
that our existing rajlways have cost us a sum nearly equal to half 
our national debt; but as you question the technical knowledge 
and common sense of “J. J. T.” when he only proposes what our 
great engineers tried to do, I think you are too severe, because 
Stephenson, Brunel, and others, did not know the improvements 
that would be made in the motive power of locomotives, and they 
went to great expense in order to make their gradients “ level, or 
nearly so,” and because they did not know that engines could be 
made, as we now find, to ascend and descend inclines of even 1 
in 12. 

I do not at all agree with that system of almost horizontal 
gradients, and have always advocated one quite the opposite. I 
would have railways made nearly on the natural surface of the 
ground, of course selecting as suitable a line of capers | as possible, 
but using very stiff gradients rather than go to much expense in 
the way of earthworks and land, which latter is always increased 
according as the cuttings are deeper and the embankments are 
higher. Instead of authorising many competing lines to every 
important town, as is the case now, involving several times the 
outlay that the traflic would properly justify—instead of several 
expensive administrations, hosts of otticials and servants, and 
those different companies battling against one another for long 
years, and at length combining against the public, I would 
have had our trunk lines corefully laid down by the Board 
of Trade, with suitable branches right and left, and this 
because I am fully aware of the fact that “railways are 
commercial speculations;” but I totally deny that, in order to 
separate the goods and passenger traflic, the width of the London 
and North-Western Railway, or that of any other line, need be 
doubled, or, even then, that the cost of the line would be increased 
in a two-fold proportion, or the alternative that the lines would 
have to work at a loss, as you assume. Allow me to explain my 
meaning. My plan is to make use of the useless, weed-covered 
ground at the sides of all main lines. I would make ‘* benchings ” 
on the slopes, along both banks and cuttings on either side of the 
railway. At the changes from banks to cuttings, and vice vers, 
this would necessitate sometimes rather steeper gradients. In a 
few places, where there are no slopes whatever, a little retaining 
wall would enable the engineer to economise the quantity of land 
required for an additional “ road” on each side, but, generally speak- 
ing, there would be too much land, because the slopes were often 
made too uniform—2 to 1 in the embankments and 1} to 1 in the 
cuttings—though in most places the stuff will stand at 1 to 1 on 
an average. 

Suffice it to say, that except in very unusual cases I could lay 
four lines of way on nearly all our main lines, without buying any 
additional land to speak of at all. Of course the bridges in some 
instances would have to be altered to suit the new arrangement; 
but I have a plan for effecting that at a small outlay, and so the 
principal item of extra expense would be the rails. But here again 
it would not be so great as at first sight might appear, for many 
sidings and crossings would then be done away with, besides 
apparatus of various kinds, and the practice of ** shunting” being 
to a great extent abolished, the wages of several thousands of 
workmen and pointsmen would be saved; besides, the revenue 
from goods traffic would increase when the service became more 
regular, instead of being, as now, intermittent. Again, the saving 
in damages to the companies would be immense, for it is not 
gmerally thought of that nearly all the accidents may be traced 
to collisions between goods and passenger trains. 

After constructing public works in most parts of Europe for 
nearly thirty years, and railway-making being my specialité, you 
may be sure I would not propose anything impracticable, and I 
will conclude with a quotation from an able article which appeared 
in a well-known contemporary of yours this day. I doso with great 

leasure, as the periodical from which I make the following extract 

been always rightly considered as remarkable for uncommonly 
good sense and great grasp of mind. It says :—‘‘ Lord Farnham 
was right when he said that the nation at large is concerned in all 
that belongs to the Abergele calamity—accident we decline to call 
it. As long as goods trains and passenger trains run after one 
another on the same line such a disaster, or one more disastrous, 
is not only possible, but we venture to say unavoidable. We insist 
rather upon this one point, and decline to go beyond it, because it 
will be very strange if the usual and familiar tactics do not come 
into play on this occasion. Let the public mind and attention be 
concentrated on a single issue, and dismiss all the rest as a mere 
cloud of dust, which the railway authorities, now as ever, * anxious 
to give every facility to the inquiry,’ are sure to raise.” 1 coin- 
cide in every line of this sensibie writer upon this sad subject. 
WILLIAM HENRY VILLIERS SANKELY, ; 
Civil Engineer and Cor. Mem. of the Royal Dublin 
Society. 

5, Westminster Chambers, Victoria-street, 8. W., 

August 29th, 1868. 
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Tue Mont Cents Raitway.—There is reason to believe that the 
damage done to the Mont Cenis Railway is not so great as was at 
first supposed. A correspondent of the 7'imes writes as follows: 
**The railway between St. Jean de Maurienne and St. Michel, a 
port of the late Victor Emmanuel—now belonging to the Lyons 
Company—is seriously breached about two miles above the former 
place, and several weeks must elapse before the traffic on this line 
can be resumed. Above St. Michel the damage is less serious, 
and in no way comparable to that done by the inundation in Sep- 
tember, 1866. The imperial road and the Summit Railway have 
been carried away in some half-dozen places, but were it not for 
the destruction of the Pont de la Denise, a large iron girder bridge, 
carrying both road and railway, about three miles above St. 
Michel, the traffic of the Fell Railway need not have been inter- 
rupted for more than a week. The destruction of this bridge 
appears to have been quite as much the work of man as of nature. 
The workmen employed in making a tunnel near this point, 
intended to form part of the permanent line from St. Michel to 
the great tunnel, have been depositing into the river bed the 
material obtained from the excavations. By this means an 
embankment was formed about fifty yards above the bridge, half 
way across the stream, which diverted the entire force of the 
torrent and the enormous boulders which it brings down in flood 
time against the angle of one abutment. But for this bank I 
believe the bridge would now be standing. It is proposed, I 
believe, to recommence the service on the 5th September, passen- 
gers being conveyed in diligence from St. Jean to the Pont de la 
Denise, a distance of eleven miles, until the repairs of the railways 
are sufficiently advanced to allow trains to go right through.” 








Sept. 4, 1868. 
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THE ENGINEER. 








ON COMBUSTION UNDER PRESSURE, 
By Professor FRANKLAND,* 

Tue author commenced by stating that the origin of the paper 
now communicated arose from sherving the way in which candles 
burned at the top of Mont Blane, and the law deduced therefrom 
was that the diminution of illuminating power was exactly in pro- 

rtion to the diminution of atmospheric pressure. ‘I'be professor 
stated thatsome years ago, while he was onthe summitof Mont Blane 
at night, he was struck with the want of pomietings wer in the 
candies burnt in the tent in which they s for ht. He 
had observed similar results in other regions. e dimi- 
nution of the illuminating power was, in all probability, due to the 
reduction of atmospheric pressure. ; 

If they took an ordinary og flame, and placed a piece of paper 
with writing on it against flame, looking steadily through it, 
they would be able to read the writing as well or nearly as well as 
if the flame were not there at all. 

The commonly-received opinion was that we must have incan- 
descent solid or liquid substances in order to produce a white light 
in us flames. In following out this subject he had been 
brought into contact with a number of flames which emitted a con- 
siderable amount of light, but which did not contain any solid 
matter whatever. One was metallic arsenic, burnt with oxygen 
gas. It emitted an intense and brilliant white light. Bisulphide 
of carbon also emitted a very intense light, indeed so intense that 
it had been employed to take instantaneous photographs. This 
was produced without the possibility of a solid or liquid matter 
existing in the flame while the light was being evolved. It oxygen 
and hydrogen were enclosed in a _ bubble or other light en- 
velope, and exploded, there was scarcely any light produced, but 
if they were enclosed in a strong vessel and exploded by means of 
an electric spark, at the moment of their combustion the light 
would have an increased luminosity to the extent of ten times 
above that in the previous case. Ignited gas emitted light in pro- 





portion to its density. The increase of luminosity in flames the 
professer considered to be due to the presence of dense hydrocarbon 
vapours, One of the most interesting experiments shown was 


that of sending an electric spark first through air under ordinary 
pressure, and then through air underdoubled pressure, The result 
was that the light of the spark due to combustion of the air was 
very much increased. Thespark was sent also through many other 
gaseous and vapourised substances, showing most conclusively that 
the greater the atomic weight of the bodies the greater was the 
luminosity of their fames when submitted to combustion by the 
electsic spark, 

The speaker then proceeded to investigate a number of different 
flames. He showed that there are many flames possessing «a high 
degree of luminosity which cannot possibly contain solid particles. 
Thus the flame of metallic arsenic burning in oxygen emits a 
-emarkably intense white light, and as metallic arsenic volatilises 
at 180 deg. Cent., and its products of combustion, arsenious 
anhydride, at 218 deg. Cent., whilst the temperature of incan- 
descence in solids is at least 500 deg, Cent., it is obviously im- 

ible here to assume the presence of ignited solid particles in 
the flame. Again, if carbonic disulphide vapour be made to burnin 
oxygen, or oxygen in carbonie disulphide vapour, an almost insup- 
portably brilliant light is the result; now fuliginous matter is never 
t in any part of this fame, and the boiling point of sulphur 
liso deg. Cent.) is below the temperature of incandescence, so 
that the assumption of solid particles in the flame is here also 
inadmissible. If the last experiment be varied by the substitution 
of nivic oxide gas for oxygen, the result is still the same; and the 
dazzling light produced by the combustion of these compounds is 
also so rich in the more refrangible rays that it has been employed 
in taking instantaneous photographs and for exhibiting the 
phenomena of fluorescence. Lastly, amongst the chemical reactions 
celebrated for the production of dazzling light, there are few which 
surpass the active combustion of phosphorus in oxygen. Now 
phosphoric anhydride, the product of this combustion, is volatile 
at a red heat,t+ and it is therefore manifestly impossible that this 
substance should exist in the solid form at the temperature of the 
phosphorus flame, which far transcends the melting point of 
platinum. 

For these reasons, and for others which the speaker had stated 
in a course of lectures on Coal Gas, delivered in March, 1867, and 
printed in the Journal of Gas Lighting, he considered that incan- 
descent particles of carbon are not the source of light in gas and 
candle flames, but that the luminosity of these flames is due to 
radiations from dense but transparent hydrocarbon vapours. As a 
further generalisation from the above-mentioned experiments he 
was led to the conclusion that dense gases and vapours become 
luminous at much lower temperatures than zriform fluids of 
comparatively low specific gravity; and that this result is to a 
great extent, if not altogether, i dent of the nature of the 
gas or vapour, inasmuch as he found that the gases of low density, 
which are not luminous at a given temperature when burnt under 
common atmospheric pressure, become so when they are simul- 
taneously com Thus, mixtures of hydrogen and carbonic 
oxide with hi emit but little light when they are burnt or 
exploded in free air, but exhibit intense luminosity when ex- 
ploded in closed glass vessels, so as to prevent their expansion at 
the moment of combustion. 

In a communication just made to the Royal the 
had described the extension of these experiments to the combustion 
of jets of hydrogen and carbonic oxide in oxygen under a pressure 
gradually increasing to twenty atmospheres. These experiments, 
which were conducted in the laboratory of the Royal Institution, 
were made in a strong wrought iron vessel furnished with a thick 
glass plate of sufficient size to permit of the optical examination of 
the flame. The appearance of a jet of hydrogen burning in oxygen 
under the ordinary atmospheric pressure was exhibited. On in- 
creasing the pressure to two atmospheres, the previously feeble 
luminosity was shown to be very markedly augmented, whilst at ten 
atmospheres’ pressure, the light emitted by a jet about one inch 
long was amply sufficient to enable the observer to read a news- 
paper at a distance of two feet from the flame, and this without 
any reflecting surface behind the flame. Examined by the spec- 
troscope, the spectrum of this flame is bright and perfectly continuous 
from red to violet. 

With a higher initial luminesity the flame of carbonic oxide in 
oxygen becomes much more luminous at a pressure of ten atmo- 
sheres than a flame of hydrogen of the same size and burning under 
the same pressure. The spectrum of carbonic oxide burning 
in oxygen under a pressure of fourteen atmospheres is very 
brilliant and perfectly continuous. 

If it be true that dense gases emit more t than rare ones 
when ignited, the passage of the electric spark through different 
gases ought to produce an amount of light varying with the 
density of the gas; and the speaker showed that electric sparks 

as neatly as possible, under similar conditions, thr 
Fae oo oxygen, chlorine, and sulphurous avhydride, emit light 
¢ intensity of which is very slight in the case of hydrogen, con- 
siderable in that of oxygen, and very great in the ease of chlorine 
and » urous anhydride. On passing a stream of induction 
sparks through the gas standing over liquefied sulphurous anhy- 
dride in a strong tube at the inary temperature, when a 
ure of about three atmospheres was exerted by the gas, a very 
rilliantlight was obtained. A stream of induction sparks was passed 
through air confined in a glass tube connected with a condensing 
syringe, and the pressure of the air being then augmented to two 
or three atmospheres, a very marked increase in the luminosity of 











* British Association. 

+ Davy mentions this fact in connection with his view of the source of lami- 
Nnosity in flames, and endeavours to explain the (to him) anomaious pheno- 
menon. He 8 :—“* Since this paper has been written, I have found that 
phosphoric volatilises slowly at a strong red heat, but under moderate 
pressure it bears a white heat, and ima flame so intense as that of 
Ly — force must produce the effect of compression.” —Davy's Works, vol. 

+) D. 48, 
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the sparks was observed, whilst on allowing the air 


upon this hydrate placed in contact with sand and other 





a ome the same phenomena were observed in the reverse 
order, 

Way’s mercurial light was also exhibited as an instance of 
intense light produced by the ignition of the heavy vapour of 
mercury. 

The gas and vapours just mentioned have the following relative 
densities:—Hydrogen, 1; air, 14°5; oxygen, 16; sulphurous anhy- 
i a chlorine, 35°5; mereury, 100; phosphoric anhydride, 71 


The feeble light emitted by phosphorus when burning in chlorine 
geome, af first sight, to be an exeeption to the law just indicated, 
for the density of the of combustion (phosphorus 
trichloride) 68°7 would lead us to anticipate the evolution of con- 
siderable light. But it must be borne in mind that the luminosity 
of a flame depends also upon its temperature, and it can be shown 
that the temperature in this case is probably greatly inferior to 
that produced by the combustion of phosphorus in oxygen. We 
have not all the necessary data for calculating the temperature of 
these flames, but, according to Andrews, phosphorus burnt in 
oxygen gives 5747 heat units, which, divided by the weight 
of the product from one gram of phosphorus, gives 2500 units. 
When phosphorus burns in chlorine, it gives only, according 
to the same authority, 2085 heat units, which, divided as before 
by the weight of the product, gives 470 unite. It is therefore 
evident that the temperature in the latter case must be greatly 
below that produced in the former, unless the specific heat of 
phosphoric anhydride be enormously higher than that of phos- 
phorus trichloride. The speaker had, in fact, found that if the 
temperature of the flame of phosphorus, burning in chlorine, be 


| raised about 500 deg. Cent. by previously heating both elements to 


| specimens are 
tion of 





that extent, the flame emitted a brilliant white light, 

To return to ordinary luminous flames, the argument of the 
necessity of solid particles to explain their luminosity obviously 
falis to the ground ; and a closer examination into the evidence of 
the existence of these particles reveals its extreme weakness. 
Soot from a gas flame is not elementary carbon; it always contains 
hydrogen. The perfect transparency of the luminous portion of 
flame also tends to negative the idea of the presence in it of solid 
particles. The continuous spectrum of gas and candle flames does 
not require, as is commonly supposed, the assumption of solid 
particles, The spectra of the flames of carbonic oxide in air, of 
carbonic disulphide, arsenic, and phosphorus in oxygen, are con- 
tinuous, and so, as we have seen, is that of bydrogen burning in 
oxygen under a pressure of ten atmospheres. It is to the behaviour 
of hydrocarbons under the influence of heat that we must look fo: 
the source of luminosity in a gas flame. These gradually lose 
hydrogen whilst their carbon atoms coalesce to form compounds of 
greater complexity, and consequently of greater vapour density. 
ius marsh gas, C H,, becomes acetylene, C, H», and the density 

s from 8 to 13. Again, oletiant gas, C, H,, forms naphtha- 


in rea 
line, Cio Hy, when the vapour density augments from 14 to 64, 





These are some of the dense hydrocarbons which are known to | 


exist in a gas flame, but there are doubtless others still more 
dense ; pitch, for instance, must consist of the condensed vapours 
of such heavy hydrocarbons, for it distils over from the retorts in 
the process of gas making. Candle flamesare similarly constituted. 
The direct dependence of the luminosity of gas and candle flames 
upon atmospheric pressure also strongly confirms the view that 
the light of these flames is due to incandescent dense vapours. 

This inquiry cannot be confined to terrestrial objects. Science 
seeks alike for law in the meanest and grandest objects of creation. 
From questioning a candle she addresses herself to suns, stars, 
nebulze 
applied to gas and candle flaanes are equally pertinent to these 
great cosmical sources of light. 


ANALYSIS OF THE ANCIENT ROMAN MORTAR 
OF THE CASTRUM OF BURGH, SUFFOLK.* 
By Joun SPILLER, F.C.8, 

A more than antiquarian interest attaches to the remains of 
Roman constructive works in this country from the circumstance 
that they appear to have withstood the ravages of time much 
more successfully than most of the Norman and medival archi- 
tectural monuments reared in mueh later periods. This superiority 
has been generally attributed to great simplicity in points of con- 
struction, combined with the use of imperishable materials, such as 
flints and rubble, and to a skilful preparation of the mortar employed 
to bind the stones together.¢ I was so much interested by the hard 
and enduring Roman mortar used in the construction of Burgh, 
that I was induced to bring away with me a few samples for 
analysis on the occasions of my visiting the castrum in the years 
1863 and 1866. The results of the chemical examination of these 
appended, but before Eeeiks to discuss the 
q position it would seem desirable to indicate brietly 
the circumstances of their occurrence. 

Burgh Castle, Suffolk, the Garianonum of the Romans, is 
situate on an eminence near the junction of the rivers Yare and 
Waveney, and about five miles from Yarmouth. It is a mural 
erection in the form of an immense parallelogram of which one 
side is wanting, being left unprotected on the riverfront. The 
massive walls are ed at the angles and at certain 
intermediate positions by towers, or solid cylinders of masoury, 
which are uniform in height with the rest of the work, i.e., about 
15ft., and measure from 40ft. to 50ft. in circumference, being 
larger at the top, and only in the case of the two corner towers 
being truly circular in form. The length of the wail on the 
eastern side, which is perfect throughout with a gate in the centre, 
I found to be 650ft., whilst the north and south walls have fallen 
away in places, but their length may be roughly stated at 350ft. 
The appearance of the whole is grand and highly picturesque; the 
walls, which are of rubble masonry, and about 6ft. in thickness, 
are faced with flints and layers of red tiles set at intervals with 
great regularity, and the contrast of colour is heightened by parts 
of the work being overgrown with moss and ivy. The flints are 
arranged in tiers of four, and occasionally five courses, and the red 
tiles invariably occur in triple layers with seams of mortar between. 
This order of construction is repeated some five or six times from 
base to rampart, with a cap of flints at the top, and the round 
towers or abutments present the same construction as the rest of 
the work. The walls vary in thickness, being, as already stated, 
generally about 6ft., and are constructed imternally of compact 
rubble, the stones being large, and the mortar presenting through- 
out the reddish colour due to admixture of pounded brick, which 
is considered to be istic of a Roman origin. The red tiles 
are of wy See texture, well burnt and compact, for none of them 
appear to have been disintegrated by frost; their dimensions are 
tolerably uniform onlyas regards thickness, which varies from 1}in. 
to 1jin., and they extend to various distances within the face of 
the wall, in some places 12in. only, and at others nearly twice 
that depth. 

With respect tothe probable antiquity of the structure, I have been 
favoured with an opinion from Mr. C. Roach Smith, to the following 
effect :—‘ These fortresses—Richborough, Lymme, Pevensey, and 
Burgh—instead of having been built at the early date popularly 
assigned to them, were erected at a comparatively late period in 
the Romano-British epoch to defend the coast against the incur- 
sions of the Saxons.” It would appear, then, that at least fifteen 
centuries have elapsed since the foundations of these castra were 
laid,f and with the well-authenticated knowledge that the Romans 
were conversant with the properties of burnt and slaked lime, and 
employed the latter in making their mortar. We have obviously 
the means of testing the action of time and of atmospheric in. 


* British Association, Section B. 

+ Vide C. Roach Smith's “Report on Excavations at Pevensey,” 1858, 
pp. 12 and 14. 

+ Vide “The Antiquities of Richborough, Reculver, and Lymne,” by 
C. Roach Smith, pp. 153 and 179. 








siliceous substances for lengthened periods. It mes, then, 
important to ascertain the following chemical points in reference 
to the hardening of mortars :— 

Ist. To what extent the hydrate of lime becomes re-carbonated 
by exposure to air? 

2nd. What is the physical condition of the carbonate so pro- 
duced ? and 

3rd. Whether in this long interval the silica and lime can 
directly unite with each other? 

Different views on these subjects have been advanced, the pre- 

vailing opinion undoubtedly being that the lime never becomes 
thoroughly re-carbonated, but stops short at a point when a defi- 
nite combination of hydrate and carbonate of lime is formed; and 
secondly, that lime is endowed with the power of attacking sand 
and other forms of insoluble siliea by long contact at the common 
tem ture.* 
The conclusion to which I have been led by the chemical exami- 
nation of the ancient mortars from Burgh, Pevensey, and other 
Roman castra, is that the lime and carbonic acid are invariably 
united in monatomic proportions as in the original limestone rock, 
and that there is no evidence of the hydrate of lime having atany time 
exerted a power of corroding the surfaces of sand, flint, pebbles, 
or even of burnt clay, with which it must have been for lengthened 
periods in contact. Further, that the water originally combined 
with the lime has been entirely eliminated during this process of 
re-carbonation, and, this stage passed, the amorphous carbonate of 
lime seems to have become gradually transformed by the joint 
agency of water and carbonie acid into more or less perfectly 
crystallised deposits or concretions, by virtue of which its binding 
properties must have been v iderably augmented. It is 
proper to state that Messrs. ‘Abel and Bloxamt assign, as one of 
the causes of the hardening of mortars, the formation and subse- 
quent crystallisation of the carbonate of lime. 

Reserving for the present the details of analysis of other Roman 
mortars, wuich in the main corroborate the results obtained in the 
examination of the specimens from Burgh, I have only to 
maintain, as regards the process, that hydrochloric acid diluted 
with ten times its bulk of cold water was used for dissolving out 
the calcareous ingredients, and leaving intact the sand and brick 
particles. Much of the latter was then separated by hand-sorting, 
and the weight of the remainder was deduced from the observ 
amounts of alumina and peroxide of iron obtained by fusion of the 
residue, after a special analysis had demonstrated the relation of 
these mixed oxides to the silica in the red brick. Ali pebbles 
weighing ten grains and upwards were excluded from the sample, 
these being deemed constituents of concrete rather than of 
builder's mortar. The grains of sand were sharp and angular; and 
the mode of searching for soluble silica was briefly as foliows:- 
A large quantity of the Roman mortar was placed in contact with 
the viluted hydrochloric acid until after all the lime was taken into 
solution as chloride of calcium. The physical character of this 
salt not permitting of the detection of soluble silica by direct 
evaporation of the liquid, I had recourse to the following ex- 
pedient for concentrating any soluble silica which might be present 
in solution, Ammonia was added until the reaction to test papers 





| became faintly alkaline; the result was the precipitation of mixed 


, and comets; the same considerations which have just been | 





alumina, peroxide of iron, and a small quantity of carbonate of 
lime. This flocculent precipitate being filtered off, retained all the 
soluble silica in combination, and being again dissolved in hydro- 
chloric acid and evaporated to dryness with a small addition of pure 
chloride of sodium, left the whole of the contained silica insoluble 
upon digesting with acid. The accuracy of this method of pro- 
ceeding was tested by preliminary trials with samples of Portland 
cement, both in the freshly burnt condition and after setting 
under water. The amount of soluble silica in the Burgh 
specimens was exceedingly small, 0°4 per cent, proving that a 
‘**fat” lime was originally employed by the Romans, and that the 
lapse of centuries has failed to induce any kind of action from 
which the silicazation of the mass may be inferred. 

To support my assertion that the lime has simply become con- 
verted into carbonate, I may mention tliat a special search for 
caustic lime by the nitrate of silver test, failed to indicate its 
presence, whilst all recent mortars show an abundant precipitate 
of the brownish-grey oxide of silver; that the Roman mortar 
triturated with pure water gives no alkaline reaction with turmeric 
paper; aad, further, that the portion of carbonic acid found in the 
Burgh samples is, within the limits of experimental error, exactly 
the amount which is required to combine with the lime in order to 
form the neutral carbonate. I would remind those who are in- 
clined to place reliance in the statements regarding the silicazation 
of old mortars that the proof is often wanting that the lime was 
itself free from soluble silica at the time of employment. In- 
ferences can only be safely deduced from cases where there is clear 
evidence of a fat lime having been actually employed in the fabri- 
cation of the mortar; for so many varieties of lime, having modified 
hydraulic properties and gelatinising with acids, are known to 
result from the simple burning of blue lias and other argillaceous 
limestone rocks that the absence of soluble silica at the first 
moment of preparation should not be always assumed. 

Analysis of the Roman mortar and of the red bricks or tiles 
gave me the following results :— 


Roman Mortar from S.E. Tower, Burgh :— 





I. 
Sané .. oe ee ee ee ee ee . 5e50 
holu' je tilica .. os oe eo ee ee eo 040 
Red brick, with some unbornt clay.. ° o ee +» 16°00 
Carbonate oflime .. ee ee ° ee oe e+ 25°35 | 
Sulphate of lime oe . oe oe eo O18 
Carbonate of magnesia ee oe oe os 008 
Chioride of sodium ., ee ee - ee ee + 005 
Magnetic oxide of iron traces 
Wood charcoal ” sin ot — _ 
Waiter, chiefly hygroscopic .. ee oe ee ee +» O92 
Total oe ee ee ee oe oe o eo 9985 
Other Samples of Burgh Mortar :— 
il. Ill. Iv. 
Sand and brick, with a little 79: . “ 
unterstcay 72°83 74 oe 670 
Carbonate of lime &c. (by difference) 27°77 .. 286 .. 330 


Samples II. and III. were taken from the south wall; specimen 
IV. from the north wall. 


Red Brick or Tile from S.E. Tower, Burgh :— 


Silica ee eo ee ee ee oe oe ee 727 

Alaminea .. - ee oe oe oe ee eo WO 

Peroxide of iron ee oe eo ° » e o me 

L'me ee oe ee oe - oo ee « 21 

Magnesia 

Oxide of ae -” - sal sil i wd oo trnees 
Alkalies and loss ee oe o oo 88 





Total oe +e . - * .- 100 0 
In conclusion, I would remark that the microscope very clearly 
demonstrates the mamellated crystalline character of the linings 
of cavities and other calcareous parts of the Burgh mortar; and, 
further, that my results are in general conformity with the 
analyses of ancient Roman, Greek, and Phoenican mortars, pub- 
lished three years ago in the Chemical News by Dr. Wm. Wallace. 


SouTH KENSINGTON MusEuM. —Visitors during the week ending 
August 29th, 1868:—On Monday, Tuesday, Wednesday, and 
Saturday, free, from 10 am. to 10 p.m., 44,019; on Thursday and 
Friday (admission 6d.), from 10 am. till 6 p.m., 1182. Total, 
Average of corresponding week in former years, 15,095. 
Total from the opening of the Museum, 7,723,877. 








45,201, 





* Vide “Knapp’s Technology,” edited by E. Ronalds and T. Richardson, 
vol. fi., p. 396; and seg. General Gillmore’s “ Practical Treatise on Limes, 
Cements, and Mortars” (New York, 1863), pp. 174 and 186; Mr. G, R, 
Burneil’s “ Rudimentary Treatise on Limes, Cements, Mortars, &c.,” p. 49, 

t “Handbook of Chemistry,” page 296, 

} Found lime, 14°5 per cent.; carbonic acid, 11°25 per cent. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


ARIS.—M. Xavier, Rue de la Banque. , 
BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. — 
RID.—D. Josz ALcover, Editor and Proprietor of the 


* Gaceta Industrial,” Preciadvs 49 y 51. 





TO CORRESPONDENTS. 
*,° Wecannot undertake to return drawings or manuscripts, and 

must therefore request our con to keep copies. ; 
*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
com us to go to press at an early hour on the morning of 
ication. Advertisements, to insure insertion, must be de- 
Sioered at the Engineer Office before seven o'clock on the Thursday 


W. 0. B.— Many thanks. 

Ww. C. R.— The patent to which you refer was not illustrated in our pages. 

X.—The method of construction you propose has been suggested and tried long 
since, without modifying the results. 

24°,120.— There would be no economy effected by heating the gas, 
speed by applying the tube. 

R. AND B. (Kotie:idam).—-A letter from the makers of Denison's weighing ma- 
chines lies at our office for these correspondents. 


ENGINEER.— You have sent neither name nor address, We decline to supply | 





YY corresp ts with information. 
T. H.—To find the quantity of water passing over each inch of weir in gallons per 





miuute, use the formula D X ./T) x gui. You will find all such questions | 
solved in the simplest way m Box's “ Hydraulics,’ an admirable little work , 


published last year by Spon, 

J. L.C.—We regard the charge of 5 per cent. as irregular, and we do not think 
that it could be recovered at law. We are aware, however, that it is by no 
means unusual for the engineer to charge the contractor in this way, and even 
larger sums are constantly paid. They are simply bribes, neither more nor less, 
and equally disgraceful to the engineer demanding and the contractor paying 
them. The engineer is paid for his designs by his employer, and not by the con- 
tractor, unless there is a special agreement to the contrary. Contractors always 
pay for sets of lithographed plans, however. 

J. H. P.—The Admiraliy rule for horse-power is as follows: —The effective pres- 
sure is assumed to be 7 lb. per square inch of piston, and the speed ts taken at 
196/t. per minute for 4ft. stroke, 210/t. for Sft. stroke, 23\ft. fr 7/t. stroke, 
240ft. for 8/t. stroke. The proportion of surface allowed in tubular condensers 
varies ; it is usually about 37t. p.r nominal horse-power, condensing water about 
thirty times as much as the feed-water. 
best marine practice, Grantham * On Iron Shipbuilding.” 
has a work in the which can hardiy fail to prove valuable. 

G.E. G, (Alexandra-buildings).—/n answer to your question, the absolute shear- 
ing strain of the siz rivets would amount to sixty-six tons, which is the utmost 
load that could be brought upon the end of the girder, as the rivets would then 
give way. We must take this opportunity of remarking that we never knew so 
extraordinary a method of fixing a girder, and consider that there must be 
something very faulty in the design. It is impossible that such an unworkman- 
like arrangement should be necessary. The local strain upon the end of the 
girder mus: be very great, 


Mr. EB. J. 


POWDERED MICA. 
(To the Editor of The Engineer.) 

§1m,—Can any of your readers kindly tell me where I can get powdered mica 
and price of same ? A. B.C. 

Accrington, September Ist, 1868. —-—— 

SODA-WATER MACHINES. 
(To the Editor of The Engineer.) 

Str,—Can any of your readers tell me what is the best material to stand the 
pressure of a soda-water machine valve? I have tried leather, also rubber, 
but find both soon get out of order. Is it better to put the material upon the 
valve-seat or upon the valve itself ? E. C, 


BRITISH ASSOCIATION. 
(To the Editor of The Engineer.) 

Sin,—In your issue of August 28th, ‘On Puddling Iron,” by C. W. Slemens, 
F.EK.S., on page 157, third column, you state, “ The following was the result of 
an analysis of an inferior English pig iron before and after being puddled.” 
‘Then follow the analyses of the pudaled bar, but the analysis of the pig metal 
is omitted. Will you please insert the analysis of the pig metal in your next 
issue, and you will oblige. 

Tondu, near Bridgend, September Ist, 1868. 
[We published the paper exactly as we received it. 

supply the omission. —ED. E.] _--— 

Letters relating to the adverti ts and p g de; of this are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; aii other 
letters and communications to be addressed to the Editor of THB ENGINEER, 
163. Strand, London, W.C. 

THE FE-NGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advaner) : — 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER ts registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. The i 7 i 
lings; each line afterwards, eightpence. The line averages eight words; bl ocks 
are charged the same rate for the space they fill, Ali single advertisements from 
the country must be accompanied by stamps in payment. 


W. MORGAN, 
Mr. Siemens will, we trust, 


hlishé: 
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THE PRESS AND THE ABERGELE ACCIDENT. 


Ir is matter for some wonder that the army of writers 
constituting the staff of the English daily press does not 
number in its ranks a few engineers willing and able to 
write sensibly on topics with which only engineers are 
competent to deal. It is next to impossible to take up 
a journal from the Times downwards which does not 
commit gross blunders, or indulge in fatuous lucubrations, 
when writing about the most simple matters of engineering 
fact. Were the works of the engineer few, and his in- 
fluence on the well-being of the nation little felt, this 
would be of small importance ; but in the present day, 
when the doings of the profession possess an interest and 
exert an influence second only to those of the statesman, 
the fact is little short of a disgrace to the fourth estate. 
It is true that under ordinary circumstances our non- 
technical contemporaries manage to conceal their weak- 
ness tolerably well, principally by saying as little as 
possible on technical subjects. But the moment any 
demand arises for the display of engineering know- 
ledge they break down lamentably. Abundant proof 
of the proposition has been afforded by the manner 
in which the Abergele disaster has been handled. 
Every respectable paper in London has contained half- 
a-dozen articles on the subject, to say nothing of hosts 
of letters; but we assert nothing but the simple truth 
when we say that hardly a line has yet been printed in 
their columns which contains a useful suggestion, or is 
worth a second thought. Both articles and letters are 
written by men who evidently know little or nothing of 
railway traffic, or the manner in which it is conducted. 
With a couple of exceptions, no engineer bas written to 
the Times, the Telegraph, or the Standard; and the 


You would lose | 


Our pages are full of examples of the | 
. Reed 


leading articles in those journals afford ample evidence 
that they have not been penned by men competent to 
8 with authority on railways and their management. 
e are by no means prepared to assert that the working 
of our iia system is absolutely incapable of improve- 
ment, but it is certain that the Spores can only be 
effected by men of considerable skill as traffic managers or 
engineers, d of immense experience and fair energy. 
If the press would persuade such men that a change in 
existing systems of ment is essential, it must deal 
|in facts, and adopt a mode of reasoning which will 
| conviction. Professional men seldom find amateurs wort 
listening to; but the daily press should not be dependent 
| on amateurs for its criticisms on railway accidents. 
| Up to the present moment our contemporaries have been 
|in—to use a Yankee phrase—a regular fix. If the 
| inquest had closed with a verdict of condemnation on some 
| individual their difficulties would have been at an end. 
| 





But no verdict has yet been returned, and it follows that 

the press has had to use its own judgment instead of that 

of a jury; and to pronounce verdicts without waiting to 

hear all the evidence. The result is as a matter of course 

generally unsatisfactory, and it is worth while to point out 
, a few of the errors whieh bave found their way into print 
| to—treat of them all would occupy much more space than 
| they deserve. 

We pointed out in our last impression that the interval 
between the goods and the mail train was much too small 
at the time Llandulas was reached by the first. The 
Times, taking up this idea, works it out to an illegitimate 
issue, and assumes that whether the wagons descended 
the incline or not, a collision must have taken place, 
because trucks were left standing on the main line at a 
moment when the mail was nearly due. In point of fact, 
nothing was more unlikely than the occurrence of a colli- 
sion under such circumstances, The driver would have 
found the signals against him on approaching Llandulas. 
He would have tried to whistle them down after shutting 
off his steam and putting on his brakes, and failing in that 
| would have pulled up quietly into the station, placed 

himself under the protection of its signals, and waited for 
a minute or two till the goods train was shunted out of 


|his way. It is very easy indeed to stop on 
a rising gradient of 1 in 90. We saw a totally 


| different source of danger in the proximity of the 
| trains, and this cause no doubt operated to bring about 
| the catastrophe. There was just time, and but just time, 
to shunt the goods out of the way of the mail by using 
red hot haste. But there are very few men indeed who 
can do things very fast and very well at the same time. 
Those shunting the train at Llandulas could not, and so a 
catastrophe resulted. If the trains had been a little closer 
together, anomalous as the statement may seem, it is yet 
beyond question that there would have been less danger. 
The mail must be stopped, and this being so, a minute 
more or less would have been of little consequence, and 
the shunting would have been done more methodically, 
and therefore better. 

The great cause of disaster, however, is asserted by 
our daily contemporaries to lie in the system of 
working goods and passenger traffic on the same 
line. We shall show presently that this assertion is 
only partially true. Let us admit for the moment that 
it is altogether true, and see what follows. No one pro- 
poses that either kind of traffic should be given up in 
favour of the other, and if both are to be worked it ensues 
that our great railways must be doubled in capacity. It is 
| quite possible to double them, but it would be enormously 
|expensive. If they are doubled at all they must be 
| doubled throughout, otherwise there would be less immunity 
| from danger than ever; but to double them means to 
| nearly double the invested capital. In certain districts, no 
| doubt, a third and fourth line of rails could be laid on lands 
already the ear ges | of a company without any extrava- 
gant outlay; but such cases are very few. All the bridges, 
viaducts, and tunnels in England must be doubled. On 
the London and North-Western Railway, for example, 
Primrose Hill must once more be bored through, a 
distance of 1120 yards. Next would come a tun- 
nel near Willesden 320 yards long. Then the 
great Watford embankment must be doubled. Beyond 
that would come another tunnel more than a mile long, 
and then a second Blisworth cutting two miles long and 
50ft. deep, through hard limestone. After that Kilsby 
tunnel, and so on. We need not trace the line through. 
On the Chester and Holyhead Railway, again, a 
second bridge must span the stream at Conway, and 
another tubular bridge leap across Menai straits. With 
all the advantage of modern skill and modern appliances 
such work would occupy years, and prove a most unprofi- 
table investment. If our railway system is ever doubled 
it will be by Government grants, not by private enterprise. 

But it by no means follows that the separation of goods 
and passenger traffic would confer perfect safety. po 
trains endanger passenger trains solely because they travel 
at a different pace. If it could be shown that all nger 
trains ran at the same speed, and that by eliminatin 
the is trains a uniform ewe | would be observed, 
then the advocates of separate traffic would have a strong 
case. But as a matter of fact, on many lines goods trains, 
with few exceptions, travel as fast as ordinary passenger 
trains; and the speeds of these last vary from the Par- 
liamentary fifteen miles per hour, to the express at sixty 
miles. There is no more reason why an express should 
not run into a Parliamentary train than there is for its not 
running into a goods train. Nor will it do to urge that 
the danger lies in the shunting. Passenger trains are 
shunted and made up, and re-made up, and therefore they 
are in their way just as likely to cause an accident as goods 
trains. The truth is, that the present outburst against 
combined traffic is simply a blind popular cry. Had three 
or four carri become detached from an excursion train, 
run down and met the mail, many lives would have been 
lost—not in the mail but in the excursion carri which 
would have been smashed to atoms ; we should then have 
heard a great deal about the risk of excursion ° trains, 
not a word about combined traffic. With the public, that 











portion of the railway system which breaks down for the 
moment is always the one in fault—the one to be elimi- 
nated. If directors had but listened to the public, railways 
themselves would have been eliminated years ago. 

It may be asked if we are content to accept the railway 
system as it is—if we have no remedy to suggest, no means 
to propose of preventing the recurrence of such a 
catastrophe as that of Abergele? Our reply must be of 
mixed character. We regard the working of well-managed 
English railways as being susceptible of very little 
improvement, except at a very great expenditure of money. 
Any one of our readers will incur intinitely less risk in 
travelling from London to Holyhead by railway than in 
walking from the Bank to Piccadilly. The number of 
passengers killed and injured on English railways is 
absolutely infinitesimal when compared with the numbers 
who travel. To reduce the proportion of casualties is 
almost to make railways absolutely safe. That this end 
can be accomplished by any human skill or foresight we 
much doubt. Such a reduction contemplates of necessity 
the employment of a staff composed of men incapable of 
making a mistake, and machinery exempt from defects. 
As far as machinery is concerned, there is little room for 
improvements calculated to promote safety. Something 
may be done, no doubt, but not a great deal, as those 
would have us believe who write about things they do not 
understand. Accidents now-a-days are in one sense always 
preventible. If only we had men who could not err, men 
godlike in their powers of endurance, their keen perception, 
their exemption from human weaknesses and frailties, 
no change in the gross material elements of railways would 
then be required to confer perfect safety. Only thosesmitten 
down by disease would ever die in a railway carriage. But 
such a condition is impossible of fulfilment; and so, to the 
end of time, men, women, and children will be killed on 
railways. With the development of the railway system, too, 
new dangers spring up against which it is diflicult to guard 
in the absence of the foundation of all knowledge—ex- 
perience. A few years since the Abergele accident would 
have been impossible, because petroleum was all but un- 
known as an article of commerce. It has been proved that 
it isa far more dangerous commodity to transport than 
was before believed. Experience has taught us so much, 
and it may be safely assumed that the Abergele accident 
will remain unique. But uutil this experience was obtained 
it was scarcely to be expected that, by an effort of pre- 
science, special precautions would have been used in deal- 
ing with it. 

As regards the Abergele accident our contemporaries 
have lost sight not only of technical truths but of the real 
cause of the accident. We attribute its occurrence not to a 
defect in the system of working the traffic of the London 
and North-Western Railway, but to neglect on the part of 
the company’s servants to carry that system out in its in- 
tegrity. It remains to be seen whether their failure must 
be regarded as gross negligence, or as an example of the 
truth that man is not perfect. In the former case no punish- 
ment can be too heavy for the culprit. 


HIGH RAILWAY FARES. 

In some observations we made recently on Tramways 
in the Metropolis, we showed how the imposition of high 
fares has promoted these projects, and there are further 
results of high fares of no less professional importance. 
The imposition of a high tariff is attended of course with 
these evils, that it invades plain principles of economic 
science which favour the preference of low prices to high 
prices wherever the area of distribution is large; next, that 
such fares are in many cases imposed to make up losses sus- 
tained by financiering; and further, that they are in all 
cases real breaches of faith with residential interests. The 
increase of fares, almost without exception, rests on untrue 
or immoral considerations. Another false ground for 
raising fares is that taken from the distress of the country, 
and the fall in railway income, and it is a mistake to try to 
to make up for this by imposing on and assessing the trade of 
the country in a time of depression, thereby further restric- 
ting and preventing the restoration of industry. 

The suggestion of moral principles will come gratingly 
on many individuals; it is an interference with the right of 
doing what we like with our own, regardless of other 
people’s rights, interests, or sufferings. We are far from 
denying that there may appear to be cases where a man may 
safely disre; all moral considerations, but we feel quite 
sure that railway companiesare notin thatsituation. Railways 
have such a e in the prosperity of the country that they 
can never safely disregard moral.and economical considera- 
tions; and it so happens that railway companies are really 
invested with public duties as trustees for the public, and 
are therefore accountable to the Legislature for the dis- 
charge of such duties. We grant that this accountability 
has often been invaded by the combination of railway 
directors, powerful in parliament, but there are many 
memorable instances which show that this controlling 
power is supreme where large interests of the public 
are concerned. Railway companies have, by the 
result of circumstances, been transformed from tramway or 
tram-turnpike road trustees into monopolists of the trans- 
port of the country under parliamentary sanction—for their 
own remuneration, it is true, but under the distinct trust 
of serving the public. They have on many occa- 
sions been able to resist the Government and the public; 
but the reason has been this, that the leaders of public 
opinion, looking more to the provision of a railway system 
than to its immediate working, preferred entrusting it to 
private enterprise, and not to Government administration; 
and notwithstanding the example of Belgium, everything 
has proved they were right, and the application of private 
enterprise in this and other countries has really enabled 
railways to be the more effectually constructed and im- 

roved throughout the world. The real protection for Eng- 

ish railway directors has been the plea of private enterprise, 
and the support they received on that ground from theleaders 
of public opinion, who wi’ arguments regarding 
the inconveniences and defects attendant on ~ — 
prise under management not direct] msible to i 
opinion or public control. It is this influence which has 
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enabled the parliamentary organisation of railway compa- 
nies to be effective for resistance, but they have been 
warned long since of the tenure by which they hold their 
monopolies, and of the consequences of breaking faith with 
the public. On a former occasion of panic an attempt was 
made by the inferior class of railway directors and their 
advisers to raise fares, but they gave way in time. Now 
circumstances are altogether altered, for the same rea- 
sous for maintaining private enterprise are no longer in 
force. Private enterprise was upheld as the engine for 
making railways, not for working them. Twenty years 
ago Mr. Samuel Laing, a clerk in the Railway De- 
partment of the Board of Trade, was beaten in an 
attempt to place the railways under Government adminis- 
tration, and seeing the day had not arrived, he became 
a great champion of railways—Mr. Samuel Laing, M.P., 
chairman of the General Credit Company of the Great 
Eastern, and the Brighton lines. 

The railway companies, having lost their best friends, 
exist only by sufferance against the assaults of their ene- 
Inies, under the protection of settled interests and good 
conduct; any disturbauce of these conditions will accelerate 
their downtall. ‘The savings banks have been surrendered 
to the Government, the telegraphs will follow; the Irish 
railways are to succeed, and the colossal aggregation of 
English railways must succumb. Therefore we say to all 
railway directors, officials, and shareholders who care to 
preserve the system—let high fares alone. This brings 
us to one special aspect of the question. As yet the 
profession of engineeriug has been maintained free to the 
operation of private enterprise against Governmental orga- 
nhisation, aud we believe this has greatly promoted the ad- 
vaucement of mechanical industry and the prosperity of the 
country at large, while it has maintained a large body of 
meu in habits of independence of thought and conduct—an 
immense national advantage. We are convinced that the 
same number of bureaucrats and employees would not have 
done so much for the country; they would not have dis- 
played the same energy and enterprise, nor exhibited the 
same intellectual activity. Nowif telegraphs and railways 
are surrendered to the Government this must be altered, and 
the engiueers must be superseded byan administrative body 
of men, selected by competition, having a settled income 
and career, with small disposition for extra exertion, and 
with very limited prospects of very small rewards for in- 
dustry. No clerk can hope to become a baronet and 
M.P., with his lady and children living in the perfection 
of luxury. His utmost luck will be a C.B.-ship, and retire- 
ment on a modest competency as the reward of the most 
brilliant services, 

To the public servants will be delivered an immense 
amount of work in the construction of branch railways, 
cheap tramways, stations, the renewal of the old under- 
takings, the formation of vast central workshops, and 
necessarily the conduct of other large operations, for 
which the department will tout. Thus we shall have a 
Corps des Ponts et Chaussées. This is what engineers have 
beture them if railway directors are abetted in doing 
wrong. ‘The financiering disasters have produced not only 
a very unfavourable impression on the public, but a vast 
amount of loss and sutfering to the engineering profession, 
and the movement for high fares promises also to be 
attended with unfavourable results in the end. In fact, 
we cannot very safely dissociate ourselves from the general 
interests and prosperity of the country in any sphere of life 
in which we engage, and engineers, as we too sorely know 
in this day, are particularly dependent on vicissitudes 
in the general welfare. There is, however, in this day a 
want of moral courage for the expression of suchsentiments, 
and for the discountenance of dishonesty. There is still a 
lingering admiration for the late splendour of swindling, 
and a repressed belief that Lloyd’s bonds and finance com- 
panies are possible gold quartz reefs, in despite of the 
evidence of the Bankruptcy Court, the madhouse, and the 
gaol. 

MONSTER STATION ROOFS. 

Ir is gratifying, in many points of view, to witness the 
gradual recognition by local authorities, railway companies, 
and large landowners of the necessity for increasing the 
space or absolute area hitherto devoted to any particular 
purpose. The Legislature has provided that a certain 
amount of air shall be insured to every individual, and at 
the present time lodging-houses are being remodelled in 
accordance with good regulations, There are, notwithstand- 
ing, limits within which this desire for enlargement should 
be restrained, as it is quite possible for space to be wasted 
as well as anything else. Our metropolis, similarly to 
Paris, is undergoing an extensive course of demolition; 
and by the time that it is half pulled down—that is, when 
its present cubical contents are reduced nearly in that pro- 
portion—it will be the finest city in the world. Hence, 
with this intent new streets are driven through im- 
poverished overcrowded localities, railways are run through 
districts which were but so many rallying places for thieves 
and vagabonds, and constituted, moreover, the centres 
from which emanated the epidemics that infected the whole 
surrounding neighbourhood. Magnificent mansions spring 
from the rums of ancient and decayed dwellings, and 
the formerly contracted alley and lane are converted 
into spacious frontages and thoroughfares. It is not merely 
in dwelling-houses and the accessories to the health and 
comfort of the population, that these progressive 
strides have been recently made, but the same spirit of 
advancement can be traced in all our new manufacturing 
premises, in the offices of large firms, banks, and railway 
stations. ‘ihe massive column has given way to the slender 
pillar, the double balk from Memelor Dantzig tothe wrought 
iron girder, and the heavy trusses of olden time to the 
light lattice bracing of the modern period. The desire 
for increase of space appears to have culminated 
in the gigautic station roof, Space, laterally and longi- 
tudinally, does not seem to have been the object 
either desired or attained, for many of the older stations— 
such, for instance, as the London and North-Western, and 
the Great Western—contain under cover a greater super- 
ficial area than either the station at Charing Cross or at 





Cannon-street. Height appears to be the object aimed 
at, and were it not that the outline of these enormous 
roofs is obtuse and by no means “ pointing heavenward,” 
the companies might be almost accused of being actuated 
by the same motive that governed the builders of the 
Tower of Babel. The gigantic rotundity that is fast 
advancing towards completion at St. Pancras, demonstrates 
already the effect that will be produced when it is completed. 
It will utterly dwarf every object in the vicinity, and the 
Great Northern Hotel, a building with some pretensions to 
architectural merit, will be altogether eclipsed. 

There is no necessity for alluding to the utter absence 
of any attempt to endow such leviathan structures with 
the faintest trace of esthetical merit. Let any one ob- 
serve the Charing Cross station from the river, and note 
the contour of the roof, resembling the back of a large 
perch, without, however, possessing the redeeming feature 
of the fin, which would serve to break the monotonous 
hardness of the outline. Although we do not endorse in 
an universal sense the motto, “wtilitas utiltatum, omnia 
utilitas,” which has been by almost unexceptional agree- 
ment assigned to engineers, yet we allow that it must 
always attain considerable influence, more especially in a 
country like our own, where the eminently practical cha- 
racter of the people has hitherto led them to care little or 
nothing about simply pleasing the eye, provided other more 
solid advantages are secured to them. Experience has 
proved incontestably that, except where absolutely unavoid- 
able, long span bridges are costly mistakes. In the early 
days of railways, when an engineer was comparatively a 
rara avis, these mistakes were pardonable, the more so as 
they frequently sprang from a very natural pride and 
desire in the designer to hand his name down to posterity. 
A bridge with a span of a couple of hundred feet was then | 
something to be proud of—it is a mere trifle now, and, in 
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fact, until Stephenson’s chef d’euvre at the Straits of Menai | 
is surpassed, our engineers can never take any credit to 
themselves for smaller structures of dimensions so insigni- 
ficant as those pertaining to the bridges over the Thames. | 
The very fact that Stephenson’s and Brunel’s bridges re- 
main solitary examples of what might be really termed 
long-span bridges, point out that either the necessity for | 
constructing others upon a scale so extensive has not again 
arisen, or that it is more economical to accomplish the same 
result by different means. In a word, instead of a single 
long span, a number of smaller ones is to be preferred. 
Instead of the unit, we employ submultiples. The economy 
of the substitution is partly due to the circumstance, that 
the cost of a bridge increases in a much larger ratio than 
the mere increase of the span. Possibly also connected 
with the change may be the great advancement made by 
engineers in the method of getting in foundations under 
water. At the time of the erection of the Britannia 
Bridge, the plan so much in favour now of sinking cylin- 
ders and caissens was hardly known, and the difficulty of 
founding the substructures was considerably greater than a 
present. The relative cost of piers in comparison with 
long spans has been, moreover, carefully ascertained. The 
engineer to the Bombay, Baroda, and Central India Rail- | 
way, Colonel Kennedy, investigated this subject in a very 
complete manner, and the conclusion he arrived at, and 
which he practically carried out over 300 miles in India, was 
that a span of only 60ft. gave the most economical results 
with respect to the number of piers to be employed, and 
the determination of the submultiples. 

As with bridges, so with roofs. A roof is nothing else 
than a bridge carrying comparatively but a very small 
static load. It may be broadly stated that there is no real 
necessity for the employment of station roofs, attaining to 
the huge and externally unsightly dimensions possessed by 
that of the Midland Railway. Although the duty of a roof 
regarded as a bridge is light, yet the same rule holds good 
respecting the disproportionate ratio existing between the 
cost of a single span and of its several submultiples. So | 
long as acertain amount of space, light, air, and ventilation 
are insured, there is no object in providing for more. On 
the contrary, considerable extra expense is incurred, with- 
out any tangible advantages being obtained commensurate 
with the additional outlay. The argument usually put 
forward in support of these structures is that a clear space 
is required inside, and that all pillars needed for support- | 
ing the different bays of a multi-span roof are so many 
serious incumbrances, and should be avoided at any cost. 
In the first place, this statement is incorrect, and in the 
second, even if the supporting columns were a little in the 
way, it is “ paying too dearly for one’s whistle” to remove 
them at so exorbitant a price. A row of light iron columns 
in the centre of one of the platforms, would nottake up any 
more space than what is entrenched upon by the row of 
lamps at Charing Cross. In fact, in one sense, a row of | 
pillars is an advantage whenever the platform is so arranged | 
as to stand between two lines of rails. It constitutes, as | 
it were, a sort of discontinuous division down the centre of 
the platform, dividing the traffic that belongs to the train | 
upon the one side from that belonging to the one on the | 
other. Every one is well aware how traffic of every de- | 
scription is expedited by being maintained in a constant | 
channel, and the intervention of a few slight obstacles at | 
intervals is quite sufficient to keep two parallel streams 
separate. As an example of what we consider com- 
bines all the requisites of a station roof with adequate 
accommodation, we should direct attention to the terminus 
of the London, Chatham, and Dover Railway at Victoria, 
and that of the London, Brighton, and South Coast at Lon- 
don Bridge. The latter is the best and cheapest con- 
structed roof in the city, the bracing of the principals | 
being particularly good. Most of them are designed | 
upon the pure bowstring type, the span being sufficiently | 
large to enable the peculiar advantages connected with this | 
form of girder to be rendered available. The question of | 
single versus multiple span roofs for railway stations is at | 
the present moment deserving of consideration, as all our | 
old roofs must sooner or later be replaced by new erec- 
tions, Waterloo station, we believe, is to be reconstructed. 
As a termious it ought to be abolished, and the trains 
taken on to Cannon-street and Charing Cross by the South- 
Eastern line, a junction being made between the South- 





Western and the latter line at the back of the present ter. 
minus, to effect the passage into Charing Cross without 
changing carriages. It is also quite time for the din, 
line of low sheds constituting the London and North. 
Western teminus to be removed, and give place to an im. 
proved and more modern specimen of roof construction, 
As to Fenchurch-street station, it is so bad as to be past 
condemnation, and that at Shoreditch might be remodelled 
with benefit to every one, including the company. But we 
trust that the new structures will not err in the other ex. 
treme, but preserve a happy medium between their former 
contracted proportions and the gigantic dimensions dig. 
played by the most recent examples. If long-span bridges 
are costly blunders, let us take care that our new roofs do 
net come under the same category. 


LIMITED LIABILITY COMPANIES, 


Ir is so weil understood now that limited companies fai] 
to work manufacturing concerns with profit that few men 
will invest in such undertakings. The history of the ope- 
rations of companies formed under the Limited Liability 
Act is simply a record of financial disaster. Company after 
company has been called into life, and company after com- 
pany has been wound up, after having been in existence for 
a very short period. Indeed the term “limited” accurately 
denotes the usual duration of the actual life of any specu- 
lation conducted under the Act. The system has hada 
fair and extended trial, and although there are certain excep- 
tions to the general rule, these are so few and so abnormal 
that they in no way affect the fact that limited liability 
has so far proved a failure; but not one shareholder in a 
hundred understands why he has actually lost his money or 
failed torealise a profit. Wereit otherwise, limited companies 
would either have no existence or they would pay fair profits 
to the partners. It is in the very ignorance of the share- 
holders as a body that we must seek for the primary 
cause of ruin. ‘Thanks to this ignorance power passes into 
the hands of men who possess no special fitness for wielding 
it, and the result is of course that it is exercised impro- 
perly. It would be unjust to assume that all limited com- 
panies which have come to grief have been formed on an 
unsound mercantile basis, or called into existence by un- 
principled speculators. Nothing can be further from the 
truth, although disappointed shareholders, unable otherwise 
to account fur catastrophes which they could not foresee, 
are prone to accuse promoters, managers, and secretaries 
indiscriminately, of fraud. It matters very little indeed 
whether a company is formed to work a legitimate un- 
dertaking or to spend money in rash speculations, the end 
is the same. The legitimate undertakings last a little 
longer than those which are not legitimate, that is all. It 
is not necessary to frame theories in political economy to 
account for the failure of limited liability companies. The 
cause of want of success is clear to us, and it should be 
equally clear to every man who possesses a practical know- 
ledge of the conditions which must be present to secure 
the success of any manufacturing speculation. 

The great defect of all limited liability companies is bad 
management. ‘This is beyond question the cause which 
has led to the non-success of most of their undertakings. 
We do not mean to state that the actual working mana- 
gers are invariably incompetent or careless, but that the 
system places all the power in the hands of directors who 
have no special fitness for the posts they hold. These men 


| thwart and trammel those who are unfortunately their sub- 


ordinates, and interfere prejudicially, because ignorantly, 
when their interference is not necessary. It is almost 
incredible how injudicious a board of directors can be when 
they try, but not a whit more remarkable than is the egre- 
gious vanity which can incite men to undertake the dis- 
charge of duties for which they are unsuited by their pre- 
vious training, and to pronounce dogmatic opinions on 
matters of which they know absolutely, and can be expected 
to know, nothing. It has been said that every man believes 
in his secret soul that he can drivea gig. The history of 
limited liability companies goes far to prove that every 
man believes he is competent to form one of a board of 
directors. It is no shame to a man that he does not know 
how to make iron, to build ships, or to construct a dock. 
ut realising that he is ignorant of these subjects, he leaves 
himself open to criticism if he attempts to execute duties 
which require for their proper discharge that he should 
know how to make iron, build ships, or construct docks; and 
the system which permits such men to assume such duties 
is only too obviously open to the gravest condemnation. 
As an illustration of the defects of the limited liability 
system we may cite the very important case of the Mersey 
Steel and Iron Company. This company was formed under 
the auspices of some of the wealthiest men in Liverpool in 
1864. Noundertaking could appearmore likely to be remune- 
rative. In the twelve years previous to the formation of the 
company a profit of £322,000 had been made at the Mersey 


| forges, then in the hands of Mr. Clay, Messrs. Hersfall and 


Capt. McNiel, the first-named gentleman acting as manager. 
The Mersey Works were fairly afloat under limited liability 
in 1864, and so well thought of that many who applied fora 
certain number of shares only got a mere fraction of the 
desired number allotted, such was the undoubted reputation 
of these works. Ponderous crank shafts built of puddled 
steel for the Peninsular and Oriental Company, Messrs. 
Penn and other firms, watched over in every heat by the 
best men that money could procure, and superintended by 
one who may be justly called the prince of blacksmiths— 
Mr. Clay—served to give the Mersey forge a world-wide 
reputation. 

So much for the past. What is the Mersey forge now 
A limited liability company, ruled over absolutely by a 
board of directors consisting of members of Parliament, 
merchants, coal proprietors, cotton brokers, general brokers, 
gentlemen, &c., with not a single engineer or practical iron 
maker to be found amongst them. At one time Mr. 
Clay was managing director, but his services have recently 
been dispensed with, and the practical result is that there 
is, in all probability, not one man on the board of the 
“ Mersey Steel and Iron Company, Limited,” who can dis- 
cern a piece of iron from a piece of steel. Are these the 
conditions which command success? Is it likely that-any 
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concern so managed can pay? Even when we give the board 
credit for the best intentions the case is not perceptibly 
altered. It is not in the power of men necessarily lacking 
experience in the iron trade to manage a vast ironworks 
properly, unaided; yet they dispense with the services of 
the only man among them who possessed this experience. 
We have, no doubt, passed through times of unprecedented 
depression of trade, in which we venture to say that few 
private firms have escaped without serious loss, but that 
js no reason why ement which previously must have 
done good service should be called in question by a board 
naturally incapable of forming anything like a proper esti- 
mateof eflicient management. Good ement withthem 
means large profits, and absence of profits 1s, in their eyes, a 
certain indication of bad management, no matter what the 
times are. ‘This appears to have been the reasoning of 
the board of directors, for they have dispensed with the 
services of an old and experienced manager, at a salary of 

‘2000 per annum, and after having advertised for some 
one to replace him, succeeded in securing the services of a 
youthful successor at the liberal salary of £3v0 per annum. 

Such is the policy pursued by boards of commercial 
directors. We find managers pushed in by force of 
influence only, and at a salary exactly half of what is paid 
to some of their head foremen. In the name of 
economy they grudge a man £2000 per annum whose 
experience in the working of iron and steel must have 
cust somebody—we do not say who—many, many 
thousands of pounds. It is well known to engineers 
how dificult it is to make large works pay, and how 
experience is so dearly bought. It is also well known 
that where 2000 men are employed, under judicious aud 
experienced management, £1 per annum per man is very 
easily saved—whue, by the exercise of injudicious, im- 
pulsive, and inexperienced discipline, many thousands 
of pouuds may be lost. The problem of the management of 
the “ British workman” is becoming daily a more difficult 
subject, aud upon the manner in which large numbers of men 
are handled, even in the best of times, wili depend the profit 
or loss of any concern, 

We have before us now the reports of the Mersey Com- 
pany, wherein we find that upwards of £24,000 profit were 
made in the year ending June 30th, 1865, thus allowing 
a dividend of 6 per cent. free of income tax. The following 
year the concern only paid expenses, owing, it was said by 
the board, to a strike which occurred amongst the men. 
It must be observed that in these years the Bessemer 
process had not been worked, The next year, ending June 
30th, 1867, the loss in the year’s working was declared at 
£14,000, which the directors ascribed to the great stag- 
nation of the iron trade. About this time Messrs. Hors- 
fall made the company the handsome present of £62,625, 
which they represented as their share of the goodwill, and 
at the general meeting some very angry discussions took 
place because Colonel Clay and Captain McNeil refused to 
make a similar present to them of their shares, a course 
which, in our opinion, they had a perfect right to follow. 
It was true that the goodwill, no doubt, had proved un- 
remunerative to the company, and the whole affair turned 
out a loss to the shareholders, but it was also true that the 
goodwill was transferred toa limited company, managed by a 
board of directors possessing no special qualifications 
for the office, a fact which, to some minds, will go 
far to account for the goodwill taking unto itself wings and 
flying away. Add to this bad trade, and it is not difficult 
to conceive the causes of the company’s loss. Now we 
come to the most disastrous report—that ending with June 
30th, 1868—where the loss amounts to the large sum of 
£37,195 lls. thus: £7982 for rejected armour-plates, 
£8000 reduction in value of stock, £7483 depreciation of 
plant, and the remainder in the year’s working. With 
regard to this last item we are not told how much is due 
to the Bessemer process. It is perfectly well known in 
the iron and steel trade that the price of Bessemer steel, 
as it stands at present in the market, for rails, bars, and 
especially plates, will scarcely cover working expenses and 
royalty, much less pay the wear and tear of machinery and 
interest on capital, It may in some cases, where a very 
large quantity is made, just pay, but certainly the 
quantity executed by the Mersey Works could never 
have even paid expenses, Then the question arises amongst 
the proprietors, Why did they not get more orders 
for Bessemer steel,, as well as other material, when 
such works as Cammell’s and Brown’s, of Sheffield, suc- 
ceeded in laying hold of lucrative Bessemer orders ? Simply 
because there was actually nobody connected with the com- 
pany to push for orders. Anyone wouldimagine that thecom- 
pany hada first-class agent in London, Whatis thefact? The 
directors, about a year ago, came to the conclusion that they 
would economise by closing their London office, to save 
£500 per annum! and then, having withdrawn 
the only representative they had in the first city in the 
world, they are astonished at the loss of trade, goodwill, 
&c. &e. it is a well-known fact, in these days of keen 
competition, that orders to be had must at least be 
asked for, and in most cases must be pushed for by 
the most strenuous efforts ; and the shareholders of the 
Mersey Worss may rest assured that, as long as they 
permit any board of directors who are ignorant of both 
the commercial and technical aspects of the iron and 
steel trade to preside over their works, they will re- 
ceive small dividends or none. Why do so many gentle- 
men presume to offer themselves for election on the board 
of such a company without the most elementary knowledge 
of metallurgy? Why cannot professional men who are in 
some way connected with the manufacture or sale of iron 
and steel be got to serve on boards of thiskind? If such 
men can be got, and are really good, then the fewer of them 
the better, and the more nearly will the company’s state 
approximate to that of a private firm. 

Colonel Clay is now the sole agent for the company, and 
has done, on his own responsibility, what ought to have 
been done by the company themselves long ago—he has 
established a first-class city oflice in Liverpool and another 
in London, both places being conducted in a proper and 
energetic manner, so that now the company may have less 


to complain of in the want of orders. ‘The Mersey Works 





have lost in Colonel Clay a safe and experienced manager 
—to say nothing more—by which they save £1700 per 
annum. They have secured him as sole agent, thereby 
disqualifying him as a director; and by this change we are 
not very sure but that Colonel Clay will find more ease 
for himself for the future, with something like double his 
old salary to receive in the shape of commissions. 

We believe we have drawn a sufficiently instructive 
picture. We have shown how it is possible that a pros- 
perous concern may cease to remunerative and why. 
Nor is it to be imagined that the Mersey Steel and Iron 
Company constitutes an exceptional case. Far from it. 
The dismissal of a first-class manager, in order to save a 
few hundred pounds a year is no uncommon event, as we 
may have occasion to show. It is the worst blunder a 
board could commit, and can only be explained on the 
theory that the directors feel competent to discharge a 
manager’s duties, Even though they had a thoroughly 
practical knowledge of the iron trade in all its branches, 
they could not take a manager’s place, because there must 
be a constant clashing of opinions fatal to success, Manu- 
facturing concerns must be ruled imperially. ‘The parlia- 
mentary system applied to them is an utter failure. 








FOREIGN CONTEMPORARY PUBLICATIONS. 
Ar the meeting of the “ Academie des Sciences” of the 17th of 
August, 1868, M. D laurier (!) proposed the following plan for 
ensuring greater safety from fire-damp in mines:—He suggests 
that the galleries should be traversed by the wires of an electric 
circuit broken at certain distances, so that they can be heated 
by the electric current when the miners have left the galleries, 
thus setting fire to and consuming any protocarbonate oi 
hydrogen which might have accumulated in the upper part of 
the galleries. To effect this it was, we are told, formeriy the 
practice in many mines for one of the miners on Monday morn- 
ing to creep along the ground in the galleries, holding up a 
lighted torch. M. Simonin, in his “ Vie Souterraine,” gives an 
account of the way in which this operation was performed at 
Rive-de-Gier, and which is still remembered there:—Every 
evening the most courageous of the miners rviled himself up in 
a leathern or woollen covering, covered his face with a mask, 
and enveloped his head in a hood like a monk’s eowl, and thus 
equipped he crept along as close as possible to the ground, so as 
to keep in the current of “breathing” (respirable) air. He held 
in his hand a long stick, attached to the end of which was a 
lighted candle, and he went forth thus alone into this poisonous 
atmosphere, provoking explosions by his candle, which decom- 
posed the pernicious gas. He was nicknamed “the penitent,” 
trom the resemblance of his dress to that of religious orders. 
The name seemed sometimes bitterly significant, for “the peni- 
tent” frequently did not return, having perished in the explo- 
sions. 

In the Archives des Sciences de Genéve is a paper “ On the Action 
of Water on the Hydrates of Carbon at High ‘'emperatures, by M. 
Laaw.” Cane sugar heated to 160 deg. with water in an hermi- 
tically sealed tube decomposes completely. It produces carbonic 
acid and deposits nearly half the quanticy of carbon it contains. 
The black contents ef the tube have a strong acid reaction due 
to the formic acid, which can be sepurated by distillation with 
water. This reaction also gives birth to a small quantity of 
humic acid. When sugar is heated with alcohol there is no 
decomposition. At 170 deg. sugar gives with water of baryta 
beautiiul crystals of sugar of baryta. The other hydrates of 
carbon decompose under the influence of water in the same way 
as cane sugar. Starch, gum, and sugar of milk, when kept for 
five hours at a temperature of 170 deg. with water decompose 
and form carbonic and formic acids and carbon; gum gives the 
greatest quantity of carbon; it gives besides a peculiar acid not 
easily dissolved in water, but very soluble in alcohol or ether. 

Les Mondes gives the following observations by M. Savy, a 
lieutenant in the navy, “ On the Variations in Density and Salt- 
ness of the Sea Water from the Equator to the Poles, and on the 
Causes of the Ocean Currents.” M. Savy says: “ My observa- 
tions of the density of the water of the Atlantic Ocean have led 
me to perceive that this density varies according to the latitude. 
Following in this ocean a meridian going from one pole to the 
other, we find near the equator but still in the north latitude, a 
zone of very light water. From this zone towards the two 
poles the density increases more or less abruptly until it reaches 
a certain point, at which it remains for some time, then it 
increases until it reaches its maximum between the parallel of 
40 deg. and 60 deg. in each hemisphere. I have ascertained that 
in the northern hemisphere the density diminishes as the pole is 
approached near to which the minimum should be found. The 
observations I have made in the southern hemisphere only 
extended to the 60th deg. of latitude on the meridian of Cape 
Horn. On this parallel the density had not begun to diminish, 
but it is probable that a diminishing density would be found on 
approaching the south pole, as in the northern hemisphere, and 
that a minimum would be found near the pole. 

“Whatever is its cause, | attribute to this distribution of density 
the greatest share in the movement of the whole fluid mass, and 
it gives the idea of a circulation shared by both the deep and sur- 
face waters. 

“The light waters emerge from the depth in the equatorial zone 
where they are met with. On reaching the surface they spread 
and form a wave rolling towards the north pole and another 
towards the south. These waves are attracted to the high lati- 
tudes by their lightness, which causes them to have a tendeney 
to cover the heavier waters found there. But as they advance on 
the surface towards the high latitudes they meet and coo). 
Having in their turn acquired density, when they reach the higher 
latitudes they sink under the wave which follows them. They 
then gravitate towards the poles by a submarine way, and are 
given an inclination in this direction as much by the velocity 
they have acquired as by the lightness of the polar waters they 
upraise. When they have reached the depths of the polar seas 
they melt the lower part of the icebergs. The fresh water which 
results from this dilutes them and renders them light; they then 
rise to the surface with but little saltness. This lightness recalls 
them towards the high latitudes, where they again cover the 
heavier waters. On their way they become heavy by radiation 
or concentration, and then sink again, returning to the equatorial 
zone by a submarine path, 

“It must be observed that in the latter part of their journey, 
which is made in the depth of the ocean, they are still fresh but 
cold, and it is chiefly their low temperature which caused their 
submersion and keeps them down, so that when they reach the 
equatorial zone only a slight heat is necessary to cause them to 
rise again under the influence of the solar rays. 

“Thiscirculation which, so tospeak, dictates the distribution of 
density, gives rise to vertical and horizontal motions, which, com- 
bined with the earth’s diurnal motion, has given me a simple and 
rational explanation of all the great currents of the Atlantic, and 





of the principal phenomena observable in this ocean. It gives 
a cause for the great equatorial current, for its density on the 
southern edge of the light waters, which edge is in the northern 
hemisphere ; it explains the eastern current which is often met 
on the northern edge of the light waters; the remarkable current 
on the northern coast of Guinea, the Gulf Stream, which is but 
the fall of the warm and salt waters coming from the equatorial 
immersion; the polar currents, and the currents of cold water 
descending from the poles. 

“Thiscirculation also explains the presence of the cold and often 
troubled waters which are frequently met with near the Cape 
de Verd Islands and along the coasts of the Guianas; the Proro- 
roca, that immense bar which makes this last named coast so 
dangerous, the low temperature frequently observed in the 
equatorial waters, and finally the distribution of saltness along 
the suriace of the ocean, and which I have found very analogous 
to the density.” 

The Monde says that from the Russian frontier on the north- 
east of Prussia to St. Petersburg, a distance of 840 kilometres, 
the whole country is in flames. The soil, consisting chiefly of a 
layer of turf of from 20ft. to 40ft. thick, under the double 
influence of a long drought and a tropical heat, has caught fire 
in ten thousand different places. This feartul fire, which com- 
menced subterraneously under the turf, reached the surface, and 
attacked the forests; the flames rage through clouds of smoke so 
dense that the atmosphere is saturated with it, and many people 
have been suffocated. Accounts from the interior state that in 
the south also the forests are on fire. In seveial northern pro- 
vinces, where there are large and impenetrable virgin forests, 
10,000 hectares of wood are ina blaze. There is no knowing 
where it will stop. Everyone is in consternation. We shall 
probably soon have further details. The importance of these 
events is such that they may react on politics. 

Dagbladet.—Borings are being made on the Mountain of 
Osmund, in Sweden, for working the petroleum springs which 
have been discovered there. Captain Lundborg’s report states 
that a depth of 253ft. has been reached. The stuff raised by 
these borings is impregnated with the sort of petroleum called 
in America “ surface oil,” which is darker than that chiefly used 
in Europe. It has consequently been decided to continue the 
boring to a depth of 600ft., where it is supposed the real petroleum 
will be met with abundantly. 


LAUNCH OF THE BERMUDA DOCK. 

For twenty-four hours this great structure hung on the Thames 
shore, and during that time we can hardly blame our unprofes- 
sional contemporaries for expressing some doubts as to whether 
she was to be a dry dock with a vengeance, and remain above 
water so long as to give a painful signiticance to the name. 

Thousands of spectators, who had collected on the northern 
bank of the river on Wednesday afternoon, returned with dis- 
appointment from the scene of what they expected would have 
proved the greatest launch that has ever taken place, for no one 
can call the protracted approach of the Great Eastern to the 
water a launch. In that disastrous commencement of an 
unfortunate career many things were miscalculated and every- 
thing went wrong—the bearing power of the ground was 
overrated, the coefficient of friction was underrated, the 
power of the propelling rams again was overrated, whilst 
the commotion the vessel would be likely to produce on enter- 
ing the water was vastly overrated. With such small experience 
and such manifest mistakes it was not surprising that we should 
have lain for some menths under the imputation of having per- 
petrated a piece of careless and blundering engineering. With 
such an example before us, however, it may be said we should 
at least have avoided the delay and risk incurred in launching 
the Northumberland. Here, however, was only one mistake, 
instead of three or four—the ways were not laid with sufficient 
inclination. We may safely congratulate ourselves in the pre- 
sent instance in the third great side launch since man 
first ventured on the water, for only one element was 
miscalculated, and that one which, whilst it certainly 
tended to leave the Bermuda Dock in statu quo on 
the 2nd of September, and effectually spoiled the gusto 
with which some three hundred guests partook of the 
hospitable fare provided for them—was in no way connected 
with the ultimate result of the operation, inasmuch as it was 
capable of and received immediate rectification. 

In the case of this launch the weight on the ways, the bearing 
on the foundation, and the inclination of the ways, was 
accurately calculated, and the launching structure itselit was 
admirably built; one force only was undervalued, that of the 
vis inertia of a mass of 8400 tons, together with, probably, the 
hardening of the grease in the few hours which preceded the 
launch. The under-estimation of the force necessary to start 
the vessel of course led to inadequate provision being made for 
starting her, and to the temporary disappointment of Wednesday, 
when the two 12in. rams and sundry temporary and insignificant 
battering arrangements, failed to start the vessel. Wednesday 
night was, however, devoted to the remedying of this 
lack of power for a start, and 500 men activel 
carried on through the night the preparations whi 
resulted in the successful launch of yesterday. The two 
rams, which had each acted on four of the ways, were then con- 
fined to two ways each, thus leaving seven of the eleven ways 
open to new applications of force. This was applied by cutting 
part of the heel of each cradle and placing heavy cleats on the 
part of the ways from which it had been removed. Between the 
cleats and the shortened cradle beams jacks (many of them 
Tangye’s hydraulics) were placed, so that a largely increased 
force was thus obtained. In addition to this some fifty or sixty 
baulks were strutted against the bilge at an angle of about 
45 deg., so as to give a lifting and forward thrust when wedged 
home from below. 

The word to knock away the dog shores was given at about 
2.20, and was, as on Wednesday, followed by no perceptible 
movement of the ship. Instantly the presses and jacks 
were set to work, and a well-timed blow was struck 
from some hundreds of hammers on the wedges under the 
struts. This work was continued for perhaps three minutes, 
and with no small suspense we awaited the result, but it came 
at last in a sudden move forward of about six inches, then a 
pause, then a steady glide of the immense fabric into the 
Thames. 

We have already described and illustrate d this dock, which 
reflects the greatest credit on its designers and builders, Messrs, 
Campbell and Johnson, and have only to add that the iron is 
entirely of South Wales production, in the proportion of three- 
fourths from the Rhymney Ironworks and one-fourth from 
Blaenavon—the test of twenty tons tensile strain being required 
for the plates, and high ductile qualities insisted on for all parts 
of the material. 











Tue ScrentTiFic WonpER.—Have you seen it? It magnifies 
32,000 times, Price thirty-two stamps {post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Bi —[Anvr.] 
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THE Manly tug was built by Messrs. J. and G. Rennie, from 
designs furnished by the Controller of the Navy. She is constructed 
of iron, and of the following dimensions:—Length, 100ft.; breadth, 
17ft.; depth of hold, 9ft. 34in.; draught of water, 6ft. 6in.; 

t ge, builders’ mea- 
surement, 143°§3 
tons. The Manly is 
propelled by a pair of 
paddle-wheel engines 
of the combined nomi- 
nal power of fifty 
horses of the type 
called ‘*‘Grasshopper,” 
or single-ended beam 
\ engines. This class of 
ergine is found to be 
most suitable for tug 
boats, from the great 
facility forturning one 
engine ahead and the 
other astern. The en- 
gines, as may be seen 
from the engraving we 
now publish by per- 
— of eS 
y and G. Rennie, have 
potas _ two vertical cylinders 

of 29in. diameter and 
3ft. stroke, the motion 
of the piston being 
transmitted to the 
ends of two plate iron 
beams by means of a 
crosshead and side 
rods, while the other 
end of the beams 
works on centres at 
the opposite extremity 
of the engine bed- 
plate. The connect- 
__—]_ ing rods working the 
j cranks and shaft are 
united to the beams by means of the side links and crosstails at 
about two-thirds of the length of the beam from the main centre. 
Thus, whilst the piston travels 3ft., the diameter of the circles 
described by the crank pin is only 2ft. 2in. The air pumps, feed 
and bilge pumps, are also worked from the beams. 

The starboard engine is fitted with a disconnecting clutch or 
crank, which consists of a wrought iron disc crank. This slides on 
four key ways on the intermediate shaft, and is worked by a lever 
from the engine-room, so that should it be required to reverse one 
engine it can be effected by throwing the crank out of gear. 

The paddle-wheels are of the pong | description, diameter to 
centres, 9ft. 10in., with eight floats, 5ft. Gin. breadth, 1ft. 9in. 
depth. The engines are provided with steam by onc tubular boiler, 
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with three 5ft. 6in. in length and 2ft. 2in. in breadth. 
The boiler contains 183 tubes 6ft. long and 2#in. diameter. The 
total heating surface is 954°7 square feet. Fire-grate surface 
35°6 square feet. The Manly was officially tried at Stokes 
Bay, Portsmouth, on the 28th of May last. Draught of water 
forward, 6ft. 2in.; aft, 6ft. Mean speed was found to be 9°380 
knots; mean revolutions of engines, forty-five per minute; mean 
pressure of steam in boilers, 24°41 lb.; mean indicated horse-power, 
29291 horses; weight of coal on board, eighteen tons. 

The paddle-wheels are made of a diameter and size of float more 
suitable to towing a vessel than for actual speed when running 
alone, so that the full power may be developed when towing. 

Messrs. J. and G. Rennie have also constructed a similar class 
of —_ for the Grinder; but of 150 nominal horse-power. This 
vessel is expected to be tried in a few days, and will be for service 
at Portsmouth harbour as well as the Manly. 





SMOKE PREVENTION AT HANLEY. 

THE modus overandi of those clauses of the Sanitary Act of 1866 
which have reference to the prevention or consumption of smoke 
is at the present time being elucidated at Hanley, the principal 
town of the Staffordshire Potteries, and some particulars of what 
is there taking place will no doubt interest many of our readers. 
The Sanitary Act came into force on the 1st of August, 1866; but 
the nies goed to or Loge of en smoke ion 
manufacturing aT e Legislature to extend to the 
local authorities charged with ing out the provisions of the 


Act a year’s grace as far as the smoke prevention clauses were 
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concerned. On and after the Ist August, 1867, no option was left 
to the “‘ nuisance authority,” who was required to summon all 
contumacious smoke producers who rendered themselves liable to 
penalties in the event of their failing to prove that they consumed 
their smoke, “as far as practicable.” Recognising the force of 
this obligation the town council of Hanley, on the 26th of 
September, 1866, issued a circular to the manufacturers of the 
borough informing them ‘that it would be incumbent on the 
council rigidly to enforce the Act after the Ist of August, 1867.” 
They also sent delegates to a conference of the local governing 
bodies of the Potteries, held in October, 1867, at which conference 
the following resolution was adopted:—‘‘That, with regard to 
furnaces and fire-places, all the schemes then known but partially 
attained the desired object, and that no plan had been discovered 
which they could recommend to manufacturers as capable of con- 
suming smoke to the extent required by the Sanitary Act, 1866; 
but, by way of getting as much done as possible, be it resolved that 
notices shall be immediately given to the owners of the said 
engine-furnaces, slip-kilns, and other such chimneys, that the pro- 
visions of the Smoke Clauses Sanitary Act, 1866, will be put .n 
force; and also that, as no scheme for the consumption of smoke 
arising from potters’ ovens and the calcining of ironstone has 
been discovered, the attention of the Chamber of Commerce and 
the Local and Ironmasters’ Association be directed to the Smoke 
Consumption Clauses of the Sanitary Act, 1866, with a view to 
experiments being made to ascertain the best means to achieve 
the desired object.” 

On the 2lst of the following month the town council pub- 
lished this notice in the local papers:--‘‘In consequence of 
the time allowed by the Sanitary Act, 1866, for the consumption 
of smoke as far practicable, arising from the combustibles used in 
furnaces attached to steam engines, boilers, slip-kilns, and other 
such chimneys, having expired, the nuisance authorities of this 
borough feel it a duty effectively to call the attention of all pro- 
prietors of such furnaces to the fact that they are now exposed to 
penalties for further neglect of the provisions of the said Act.” 

From that time forward the council shelved the subject, their 
indifference being, on all hands, attributed to the circumstance 
that just one-half of their number were smoke preducers coming 
within the operation of the Act. For several months this deliberate 
avoidance of a public duty was patiently endured by the non- 
manufacturing 
to say, in April last—upwards of 200 of the most influential resi- 
dents, including nearly every professional man in the borough, 
memorialised the Home Secretary, praying him to send an in- 
spector into the district for the purpose of putting the Act into 


force under the powers coiferred by the 49th section. The | 
memorialists alleged that notwithstanding the attention of the | 


council had been repeatedly called to the duty which the Act im- 
posed upon them, they had made no attempt to prevent the con- 
tinuance of the smoke nuisance, 

To these allegations the council replied in a voluminous docu- 
ment in which they stated the notices already referred to 
had led many of the manufacturers to adopt the best known 
means for consuming smoke, that a smoke inspector had been 
appointed to carry the Act into force, and that they had not 
proceeded against ~. parties for non-consumption of smoke for 
these reasons :—1st. use of the unusual difficulties presented 
by the staple trades of the borough; 2nd, because the council felt 
its own inability to construct works which would consume smoke 

rmanently, even to a practical extent; 3rd, because the manu- 
acturers were to a very e and reasonable extent carrying out 
the best known plans; 4th, believing that so soon as methods or 
plans were discovered which would to a practical extent consume 
smoke, the manufacturers would readily adopt them. 

They also joined issue with the memorialists in respect to 
the rapid increase of the smoke nuisance and the unhealthiness of 
the borough, stating that although there was a population of 
40,000 souls, with no system of sewerage, on account of the 
difficulty of providing an outfall, the death-rate was lower than 
other equally large manufacturing towns. Finally, they urged 
that, having regard to the short time during which the Act had 
been in full force, and the efforts which were being made to abate 
the nuisance, “ the council had, to a fair and reasonable extent— 
due regard being had to the difficulties of the case—carried out 
the Sanitary Act, 1866.” 

The memorialists having made their rejoinder, the Home 
Secretary at once, and for the first time under the Act, com- 
missioned Mr. R. Rawlinson, C.E., to hold an inquiry on the spot, 
and for that purpose Mr. Rawlinson sat at the Town Hall, y, 
on the 28th of July last. The council was represented by 
Mr. McMahon, of the Oxford Circuit, and the memorialists and 
the Potteries Chamber of Commerve by local advocates. The 
commissioners’ initiatory statement was to the effect that the 

itary Act was either a dead letter or a living letter, and although 
he knew from former experience something of the independent 


























| spirit of§the people ‘of=the Potteries, hetrusted they would 
honestly and,earnestly address themselves to jthe enforcement of 
the Act, in order that,the Government might fhave no excuse for 
interfering in the management of their affairs. ‘‘ He spoke from his 
own experience when he said that nine-tenths of the black smoke 
now poured forth from manufactories and engines was sheer waste, 
and might be prevented. It would not do for him to bolster up 
any particular patent, of which there were scores, for it was not 
so much a matter of patents. It was a matter, in the first instance, 
of proper boiler construction and of plenty of boilerroom, but the most 
ee feature of the question was proper stoking. It began and 
ended with stoking. Hitherto it had been thought that any sort of 
thickhead would do forastoker—thatany one who could lifta shovel- 
fulof coal and who was content with very low wages was good enough, 
Now, that idea had to be unlearnt, for it was necessary that a 
stoker should ke a comparatively educated man. He must know 
his business and must be well paid. That was where the pinch 
would lie. If the stoker knew his duty and did it 
properly, he (the commissioner) would undertake that the 
smoke nuisance would be cured without the introduction of patent 
What the town council had to do was to show the Secretary of 
State they were honestly doing their best to put down the smoke 
nuisance. They must know that there were careful men and 
negligent men in every community, and it would be their duty to 
compel the careless men tocomply with the Act. To use a simile, 
he had never rightly understood that passage of Scripture, “ By 
faith ye shall remove mountains,” until he came to be embroiled 
in the smoke question. Then he found that whenever a manu- 
facturer said he had tried every possible expedient and could not 
prevent smoke, and was sure he should never be able, he did not 
succeed because he had no faith. But when they came to converse 
with a man who had informed himself upon the subject, and who 
had faith that the problem could be solved, he almost always 

ded. The subject really lay in a nut-shell, but if the 
majority of the town council were obstinately determined to 
believe that the thing could not be done it would not be done 
until some superior force had been brought to bear. They would 
have to educate themselves, and to imbibe an amount of faith 
which, if they put their shoulders to the wheel, would remove all 
difficulties.” 


Mr. McMahon said he was prepared to prove that the council had 











rtion of the inhabitants, but at length—that is | done all that could be done for the trade of the town, but they 


| were prepared to adopt any suggestions which the commissioner 
| might be pleased to make. The commissioner replied ‘‘that the most 
| practical thing for the council to do would be to appoint an efficient 
| inspector. The Legislature had never insisted that all smoke 
should be consumed, but was satisfied if the smoke produced was 
only ‘ Parliamentary smoke ’- that was to say, smoke which could 
| be seen through.” The commissioner having intimated that the 
| Home Secretary would assuredly comply with the prayer of the 
memorialists, and saddle the borough with the expense of a 
Government inspector if they any longer evaded their duty, the 
inguiry was adjourned for a » tren 4 to give the council an oppor- 
tunity of retrieving their reputation. 

This they were not slow to do, for on the commissioner taking 
his seat in court on the 25th ult., Mr. McMahon was enabled to 
inform him that three days after the first sitting the council 
appointed ‘‘an efficient smoke inspector”—the previous appoint- 
ment of a smoke inspector, referred to in the reply to the memorial 
appears to have been an hallucination—who had divided the 
borough into districts, had reported to the Nuisance Removal 
Committee the most flagrant offenders—such as those who 
made forty-five minutes of dense black smoke out of the 
hour—and had instituted proceedings against Earl Granville 
and five other leading manufacturers of the borough. On 
learning that the council was acting in this vigorous manner 
the commissioner, whose remarks at the first sitting werecharacter- 
ised by some severity of tone, said he was quite prepared to admit 
that time must be allowed to the council, and that he had the 
greatest confidence in the integrity and ability of Mr. Davis, the 
learned stipendiary magistrate for the Potteries, before whom the 
summonses will be heard on Monday next. It is due to 
the council to say that Mr. McMahon showed conclusively that 
the notice they had issued had induced a_ considerable 
number of the principal manufacturers to spend large sums of 
money in the introduction of various patents for the prevention of 
smoke, and that much of the delay of which the memorialists 
— was due to the sudden death of the borough surveyor 
in January last. Mr. John Strick, Earl Granville’s colliery 
m , said nearly £3000 had been spent on his lordship’s 
extensive works, including £2000 laid out in covering the tops of 
the Etruria blast furnaces and utilising the gas generated. The 
adjourned — lasted two days, and at its close the commis- 
sioner said that if the town council continued the vigorous course 





ae action they had just initiated, and no further complaints reached 
me . 
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Mr. WILuIAM Macwnap, the well-known engineer and ship- 
builder of Greenock, has recently patented some impro ts in 
marine steam engines of the kind brought out by him in 1862. His 
invention consists in disposing the low-pressure cylinders which 
have trunks and the high-pressure cylinders which have solid 
piston rods, horizontally anc vertically a meage 5 or at right 
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of holes ‘and“ ruts, ‘and ‘rising?with a ‘gradient of 1 in 20. It 


was obvious that the road steamer was able to do a great deal more | 





MARINE ENGINES. 
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twenty-one tons,’if to this the weight of the four is added 
it makes a gross weight of thirty-two tons, and incl the ~ 


than it had to do in this trial. The bite on the road is something | of the road steamer the weight of the whole train was upwards 


marvellous, and the easy way in which it floated along on its soft | forty tons. 
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and elastic tires was very curious. When riding on the road 
steamer the feeling is like what would be experienced in driving 





angles to each other, but with both low-pressure and high-p: 
cylinders of each pair acting on one crank pin. These improved 
engines may be used in single pairs, but engines comprising two 
pairs, or in all four cylinders, with the crank of one pair at right 
angles to that of the other pair, form a very good and steadily 
working arrangement for large powers. 

In our engraving we show an example of Mr. Macnab’s engine 
constructed with four cylinders. Figs. 1 and 2 are elevations at 
right angles to other, one of the condensers, 1, being 
omitted in Fig. 2. In this example two high-pressure 
cylinders 2, 2, are inverted, and over the crank shaft 3, 
being supported on framing 4, 5, similar to which is in use 
with ordinary inverted cylinder screw engines, but combined with 
the framing 6, 7, of the horizontal low-pressure trunk cylinders 
8, 8, below. 

A rectangular bed frame is formed by the combination of the 
lower parts 9 of the trunk cylinder castings on one side of the 
crank shaft 3, with three transverse castings 7, having upon them 
the crank shaft bearings, and with two longitudinal cast 6, on 
the other side of the crank shaft, and ing the condensers 1, 
and air and other pumps 10. Down upon the last-mentioned bed 
frame castings 6, are bolted the cast iron standards 4, for supporting 
one side of each of the high-pressure cylinders 2, whilst the other 
sides of those cylinders are supported upon a long cast iron or 
malleable iron box 11, which rests upon wrought iron columns 5, 
fixed in the castings 7 below, the whole thus forming a compact 
and well- ced arrangement. The box 11, serves as an inter- 
mediate chamber to receive the steam after it has acted in the 
high-pressure cylinders 2. The steam on its passage between the 
high-pressure cylinders 2 and the low-pressure cylinders 8 may be 
dealt with as in Mr. Macnab’s earlier engines, or in the same 
manner as in any of the various existing marine engines of the same 
class. The steam passes from the intermediate chamber 11 by pipes 
12 to the valve chests of the low-pressure cylinders 8. Our engrav- 
ing shows the most convenient arrangements of the pump gear, 
valve gear, and other minor details. 











ON THOMPSON’S ROAD STEAMER.* 
By Professor ARCHER. 

THis road steamer has wheels made of a material which 
at first sight does not look a very likely substance to 
stand the heavy work they are subjected to. The tires are 
made of bands of vulcanised india-rubber about 12in. wide and 5in. 
thick. Incredible as it may — this soft and elastic substance 
not only carries the great weight of the road steamer without in- 
jury, but they over newly broken road metal, broken flints, 
aad all kinds of sharp things, without even leaving a mark on the 
india-rubber. They do not sink into the road in the least degree. 
They pass over stones lying on the surface without crushing them. 
Those soft and elastic tires resemble in some degree the feet of an 
elephant. Both the camel and elephant have very large soft 
cushions in hard hoofs, and no other animal can stand so much 
walking over hard roads as they can accomplish. 

The power required to propel the road steamer is very much less 
than what would be required if the tires were h and rigid. 
They do not crush nor sink into the roadway. The machine, as it 
were, floats along on the india-rubber, and all the power used in 
crushing and grinding the stones under rigid tires is entirely saved. 
It might at first sight be supposed that it would take a t deal 
of power to propel a heavy carriage on soft tires ; but if the tires 
are elastic as well as soft, the power used in compressing the tire 
in front of the wheel is nearly all given back as the elastic tire ex- 
pands behind the wheel. ' 

The india-rubber tires‘require scarcely any more power to propel 
them over soft bad roads or over loose gravel roads than on the 
best paved streets. The reason of this is quite obvious: they do 
not sink into roads, and do not grind down the stones in the least 


degree. 

‘Trials have been made at'Leith by running the road steamer 
across a soft grass field, in which an ordinary steam carriage would 
certainly havesunk. The way it ran through the grass, without even 
leaving a track, was very remarkable ; but when it made for a part 
of the field which had just been covered with loose earth to the 
depth of one or two feet, and ran straight across, and then back 
through the deep soft soil, the surprise of those present was great 
ind The weight of the steamer is between four and 
five tons ; and yet the wheels in ‘ing over the loose earth com- 
ge it so little that a walking-stick could easily be pushed 

own in the track of the wh without any exertion. It 
is quite clear that one of the great difficulties farmers have had to 
contend with in using steam engines for ploughing is now removed, 
for the road steamer will run through any field, even when newly 
ploughed, without any difficulty. After various evolutions, show- 
ing the ability of the road steamer to run about where there were 
no roads, it passed out into the street, and, taking a large omnibus 
full of passengers in tow, it proceeded up the ae to 
Messrs. Gibson and Walker's mills, where it took a large wago' 
weighing with its load of flour about ten tons, up a steep lane full 
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all.; Thus the machinery is spared 
the severe trials arising from 
the blows and jolts to which it 
is subjected when mounted on 
common wheels. There is, in- 
credible as it may appear, no 
ap ce of wear on the india- 
rubber tires. e original surface 
which the rubber had when it left 
the manufactory is still visible. 

e steamer which was the 
subject of the experiments had 
another specialty besides the 
wheels. It was fitted with a 
vertical boiler, which is one 
of the most economical steam 
generators yet produced. Exter- 
nally the boiler looks very much 
like others of vertical construc- 
tion; but internally it is entirely 
different. A glance at a sec- 
tional drawing of it will make 
its advantages apparent to prac- 
tical men. Its powers may be 
illustrated by giving the result of 
a series of trials made in contrast 
with a common locomotive boiler 
and an upright boiler of the 
ordinary kind. The latter evapo- 
rated 3°66 lb. of water for each 

und of inferior Scotch coal 
urned ; the locomotive boiler 
4°13 lb. of water for each pound 
of coal; and the new boiler 
4°68 lb. of water for a like ex- 
penditure of fuel. In contrasting 





was found 


With this train of 90ft. long no difficul! 
inburgh and 


in aay fl through the most crowded streets of 
Leith in the middle of the day and in the midst of a 


re stream 
There is absolutely no jarring at ' of ordinary traffic. The india-rubber tires are durable beyond all 
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the heating surface the new boiler 


had a still greater superiority. With 63ft. of heating surface it | conception, and they are not in the least affected by either heat, 


evaporated 154 cubic feet of water per hour. The common 
vertical boiler, with 72ft. of surface, evaporated 14 cubic feet 
of water per hour; and the locomotive boiler, with 137ft. of 
heating surface, evaporated 15ft. of water per hour. This shows 
the new boiler to possess a very decided advantage. 

The tractive powers of the machine have surpassed all expecta- 
tion. It was constructed to di an omnibus, ne with its 
load of say thirty passengers, about four tons, on a level road, 
but its powers are so greatly in excess of this task, that no load 
yet placed behind it has fully tested its power. An opportunity 
was offered which was confidently expected would show the limits 
of its capabilities. A huge steam boiler, weighing with its truck 
between twelve and thirteen tons, had to be dragged up a hill 
rising 1 in 12. The little road st was chained to the truck, 
and steadily drew the great boiler to the top of the hill, the india- 
rubber wheels biting the ground in the most perfect manner; there 
was not the least sign of slipping. The boiler was drawn from the 
works of Messrs. Hawthorn and Company along the Junction-road, 
and then up the hilly Bonnington-road, to the flour mills of Messrs. 
Gibson and Walker. In its progress the road steamer had to draw 
its great load over all kinds of road. Nothing seemed to effect the 
bite of the india-rubber tires. The road was so slippery from the 
frost that horses had the greatest difficulty in keeping on their 
legs, but no difficulty was found in going over the glazed surface 
with the india-rubber wheels. India-rubber does not slip even on 
ice, as may be easily ascertained by trying to slide in a pair of 
india-rubber goloshes. 

A number of trials have just been completed with u powerful 
road steamer which has been Pome there for hauling wagons 
loaded with coffee over the hilly roads in the island of Ceylon. 
This road steamer has two cylin ers, each 7jin. diameter by 10in. 
stroke, and a vertical “‘ pot” boiler 3ft. diameter by 74ft. high. 
The engine is arranged by means of spur gearing to make either 
six or fifteen revolutions, as may be desired, for each revolution 
of the driving wheels. This road steamer weighs, with water and 
coal for two hours’ work, about 84 tons. It was intended to haul 
twelve tons gross weight up gradients of 1 in 16, It was found on 
trial that it was capable of doing a great deal more than the stipu- 
lated amount of work. It was first tested by going up a very 
crooked and steep street in Edinburgh, viz., Cockburn-street, with 
a wagon in tow weighing 2} tons. This street rises with a gradient 
in some places of 1 in 8, but the road steamer went up with the 
greatest ease. 

The next trial was of a very severe kind. Four heavy wagons, 
constructed ete tons of coals each, were attached to the 
road steamer, wagon weighed when empty 2} tons. With 
this train in tow the road steamer ran from Leith to New Battle 
collieries, a distance of about eleven miles. The wagons were then 
loaded with 5} tons of coals each, and the road steamer drew the 
whole four from New Battle to Leith over roads with gradients 
1 in 16 in several places, The total weight of coals was 
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cold, or moisture. 





THE SOCIETY OF CIVIL AND MECHANICAL 
ENGINEERS AT THE LONDON WATER- 
WORKS. 

Amone the associations devoted to discussions connected 
with engineering and mechanics, and the acquisition of know- 
ledge on these subjects, the Society above named is—although 
apparently rather pretentious in title—really unpretentious in fact, 
and by no means the least useful of these institutions. The roll 
of members includes men of the highest professional eminence. 
These are not, however, the members who take the most active 
part in the affairs of the Society. The rank and file consists, not 
of the men who have already made their mark as civil or me- 
chanical engineers, but of young men who give good promise of 
earning distinction in the future. Their avowed p is “the 
discussion of engineering and scientific subjects”—an object 
which they could not, as young men, hope to attain fully in as- 
sociation, supposing they were eligible for admission in the 
societies composed of professional veterans. It is gratifying to 
have evidence that the members of this Society are much in 
earnest, and that they are as eager, under great disadvantages 
occasionally, to acquire knowledge as to “discuss” moot points. 
For the last few weeks the members, under the paternal guidance 
of their president, Mr. Benjamin Houghton, their guide, philo- 
sopher, and friend, have visited a number of the London 
waterworks. Amongst these have been the Chelsea and 
Lambeth Works on the Thames, of which visit we gave 
a short account in a recent number. We will now refer to 
the visit of the Society to the 

East London Waterworks.—At Lea Bridge the visitors, accom 
panied by Mons. R. F. von Liechtenstein, C.E., Frankfurt, who 
is making the tour of the principal engineering works in the 
United Kingdom, first gave their attention to works for the in- 
take and filtration of the water. The supply is conveyed into the 
company’s premises by an open canal, which leaves the river Lea 
at Tottenham Mills, above the chief sewage contaminations 
it receives, but below the sewage outfall of Hertford and 
Ware. In works chiefly for the interception and treat- 
ment of sewage, and for storage reservoirs, the New River 
Company has expended about £800,000 since the Metropolis 
Water Supply Act of 1852 was passed; and the East London 
Company about £700,000 for the same objects in the same period. 
From the Registrar-General’s report for the week ending August 
8th, 1868, it appears that the mortality from diarrhoea and cho- 
leraic diarrhoea or cholera in the London waterfields to 100,000 
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living was 10 in the New River, 8 in the Grand Junction, 10 in 
the Southwark and Lambeth, 10 in the East London, and 22 in 
the Kent field of supply—the last being taken exclusively from 
deep wells. From the same document, as showing the compara- 
tive quantities of water taken from different sources, it may be 
stated that in July last the total quantity supplied by the eight 
water companies was 113,263,837 gallons daily, which works out 
to 29°8 gallons per day for each inhabitant. Of this quantity, 
57,923,980 gallons was taken from the Thames, and 55,339, 57 
gallons from the Lea and cther sources, including 8,299,857 gal- 
lons supplied by the Kent Company from springs. Of the total 
quantity supplied nearly a fourth was contributed bythe New River 
Company, and above a sixth by the East London Company. The 
mean temperature of the water during July last was—of the 
Thames and Lea supplies about 19 degrees Cent., and of the 
Kent supply 16°4 degrees. The solid impurity per 100,000 parts 
was in the Chelsea water 23:0, Lambeth 24°2, New River 23°6, 
East London 21°2, Kent 40°2; total combined nitrogen—Chelsea 
096, Lambeth "138, New River 067, East London 025, Kent 407; 
total hardness—Chelsea 17°4, Lambeth 17°5, New River 18°2, 
East London 16°2, Kent 26°2, Loch Katrine 0°3, Manchester 3°7. 
The operations carried on by the East London Company at 
Lea Bridge consist of filtration and pumping. The water brought 
down from Tottenham is admitted by sluices to a series of thir- 
teen filtering beds, one series on each side of the river Lea, but 
none having any connection with the river, The filtering beds, 
about thirteen acres in all, padiate from central wells, named 
respectively the Essex and the Middlesex Wells, according to the 
side of the river they occupy, the Lea being the county boun- 
dary. The wells, which are covered, stand at about 9ft. deep of 
water. No system of filtration can separate salts or impurities 
held in solution, but the arrest of solid and floceulent matters is 
perfectly accomplished. The beds are formed thus:—18in. of 
puddle, 12in. of concrete, 12in. of coarse gravel, 6in. of fine gravel 
or “ hoggin,” 12in. of native sand, and 12in. of fine washed sand. 
So pure is the filtered water that a piece of white shell thrown 
into the 9ft. of water can be easily traced in its course as it sinks 
until it settles, still perfectly visible at the bottom of the well. 
The surface of fine sand which forms the upper stratum of the 
filtering bed requires to be removed and washed more or less fre- 
quently, according to the state of the water, the accumulation of 
slimy deposit being usually most remarkable in the month of 
July. The filter beds. discharge the clarified water to the 
wells by central and branch culverts of brickwork. The 
pumping engines are the most interesting objects at this 
station. A pair of new engines have recently been erected at the 
works, but not of equal power to the existing equal beam engine, 
which has a steam cylinder of 100in. diameter, with a pump of 
50in. diameter. The stroke is llft., and the work about 150 
cubic feet of water per stroke against a head of 130ft.; 
the average speed is seven strokes per minute. Steam 
is supplied by six Cornish boilers, 30ft. long and 6:t. in 
diameter. The consumption of coal and coke is fifty tons 
of coal and ten tons of coke per week. The new engine and 
boiler houses with the square tower, about 160ft. high, for the 
chimney and stand pipe, are handsome erections of brick work, 
with stone quoins and dressings. The engine house is 56ft. long 
by 40ft. wide inside, with a longitudinal central wall 4ft. thick, 
which has two large arched openings for communication, and 
which make the two engine-houses practically one within, as the 
form one whole from without. The pavilion roof, covered wi 
stone-coloured flat tiles, projects over a massive cornice, which is 
relieved by ornamental corbels. The two cast iron entablatures 
which carry the main bearings of the engine weigh each about 
eighteen tons, and are supported by two pairs of cast iron columns 
of the Tuscan order, of great strength and about 23ft. high. The 
columns and entablatures are painted in imitation of scagliola and 
the capitals and bases of black-veined marble, These engines, by 
Messrs. Harvey and Co., of Cornwall, have 84in. steam 
cylinders, with 11ft. stroke; the pumps are 45in. in diameter, with 
a 9ft. stroke. They have scarcely been more than tried as yet; 
their delivery per stroke is calculated to be 100 cubic feet of water 
against a head of 140ft. The stand pipe in the tower is 4ft. in 
diameter at the top and reduced downwards. The steam cylinder 
has a cast iron casing with a space of jin. between the cylinder 
and case, which is kept filled with steam; outside of this casi: 

it a space of 1lin. which is filled with ashes, the whole covered in 
with acorrugated casing of galvanisediron, painted—not very appro- 
priately—in imitation of oak. The beams are about 18ft. Yin. 
long, at the steam piston end, and 15ft. 3in. at the pump ends. 
They weigh about thirty tons each. The gudgeons are of wrought 
iron, and the main bearing 14in. diameter. The engines are to 
be supplied by eight boilers, ten being provided including two 
for relay. They weigh about nine tons each. The nominal 
power of the engines is 150 horses each. The boilers are calcu- 
lated to work to a pressure of from 30ib. to 85lb. The suction 
and delivery valves (Husband’s patent) are four-beat and double- 
beat. The pumps deliver into a 40-in. main. The tablet in the 
entrance vestibule, which records’ the erection of these new 
engines, bears the appropriate motto, “ Fies Nobilium tu quoque 
Fontium.” 

At the company’s works at Old Ford, also visited, there are 
pumping engines—one by Boulton and Watt, erected so long ago 
as 107. A larger share of the direct delivery will, in future, be 
made from the Lea Bridge Works, which have hitherto supplied 
a portion of the company’s district during the day and the whole 
of the district during the night. 

The number of houses supplied by the East London Company 
is 96,000, and the inhabitants 700,000. Above 60 per cent. 
of the houses supplied are under, or do not exceed, £20 yearly 
rent, and above 20 per cent. do not exceed £30 per annum. The 
length of streets supplied by the company is above 300 miles. 
Its mains, from 4ft. diameter to 6in., measure 150 miles, and its 
service pipes 330 miles. 

The visitors received the most polite attention from Mr. 
Charles Greaves, the company’s engineer, Mr. Maine, manager at 
Lea Bridge, and Mr. Hosken, manager for Harvey and Co., of the 
Hayle Foundry. 

On the following Saturday the members of the Society visited 
the works of the New River Company at Stoke Newington. The 
districts this company supplies include Islington, St. Luke, 
Clerkenwell, the city of London, parts of East London and West 
London, Holborn, St. Giles, the Strand, and St. Martin-in-the- 
Fields. About 350 miles of roads and streets are laid with the 
company’s main and service pipes to a total length of 680 miles. 
The pumping engines of the company at Hornsea, Hornsey-lane, 
Highgate, Stoke Newington, and New River Head, have an 
aggregate of 1450-horse power. The daily supply of water by 
the company in July last was over 27,000,000 gallons. The 
East London supplied nearly 20,000,000 gallons daily. The 
largest supply by any of the Thames companies was that of the 
Southwark and Vauxhall, which delivered a little over 15,000,000 
gallons. With their present sources of supply and existing works 
the New River Company could supply 35,000,000 gallons a day. 
The chief sources of supply of the company are the Chadwell 
spring in Hertfordshire, which delivers 4,500,000 gallons per day. 
The river Lea, from which the New River and the East London 
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Companies have each powers to draw 23,000,000 gallons daily, 
and gallon for gallon of the overflow for storage; deep wells on 
the line of the New River and at Hampstead-heath and Hampstead- 
road; springs taken into the New River in its course; springs at 
Hampstead and Highgate collected into ponds for road-watering; 
and the Thames below Blackfriars Bridge for street and sewer 
uses, should need require. The deep wells of the company 
yield about 8,000,000 gallons per day. The recent improvements 
to the New River Works have consisted of sinking new wells, 
enlarging storage accommodation and filtering surface, and out- 
door works, rather than in connection with the pumping ma- 
chinery. The works of the company at Stoke Newington are 
very attractive. The district is one of the richest around Lon- 
don—luxurious in its green fertility. The two subsidiary reser- 
voirs—capable of containing 130,000,000 gallons—are among the 
prettiest sheets of water in the neighbourhood of the metro- 
polis. The New River itself is pretty, bordered on one side 
by sloping lawns, and fringed with weeping birches and willows, 
and other ornamental shrubs—and last, not least, among the 
attractive objects is the imposing, castellated engine-house, with 
its towers and battlements, concealing such prosaic utilities as 
engine chimnies and stand pipes. The building is picturesque, 
but it may be questioned whether a plainer style would not have 
been as sightly, and better adapted to the uses it has to serve, 
There are three pairs of coupled engines at work at this station 
—one pair by James Watt and Co., which have 60in. cylinders 
and 8ft. stroke. They work during the day till 6 p.m., and are 
employed to pump to the Claremont-square covered reservoir, 
which bas a capacity of about 3,700,000 gallons. The pair of 
engines raise about 15,000 gallons per minute against a head of 
86ft. The other two pairs of engines are by Messrs. Simpson 
and Co., of the Grosvenor Works, Pimlice, and have high and 
low pressure cylinders, the one 28in., and the other 64in, dia- 
meter, They are started at 6 o’clock each evening, and are em- 
ployed to pump to the Maiden-lane reservoir, The outer or low 
pressure cylinder piston has an S{t. stroke. The engines usually 
work at about fifteen strokes per minute, and each lifts 
170 gallons per stroke, against a head of 165ft. The 
repair stores contain duplicates of almost every part, ex- 
cepting principal members, of the engines and fittings, to be 
ready for immediate application as required. The consumption 
of coal for the six engines is about 700 tons per month; twelve 
of the thirteen boilers are usually in work. Among the appliances 
for facilitating repairs of the engines are two overhead travelling 
cranes, which render essential service in the removal of plummer 
blocks, &c. In the repairing shop a small turbine, worked by 
the condensing water from the engines, gives power to a radial 
drill and other tools. All the engines have bucket and plunger 
pumps and Cornish valves of two and four rings. The visitors 
inspected the labyrinth of mains, passages, and air chambers in 


the basement of the building, and ascended the stand-pipe tower, 


from which they could look within upon the head of the seething 
column, and without command an extensive bird’s-eye view of 
the company’s works, and of a large area of North London and 
the surrounding district. Many particulars concerning the con- 
struction and working of both the Lea Bridge and New River 
engines and works we withhold from the circumstance that they 
have already been published in former numbers of Tae ENGINEER. 

The visitors were courteously furnished with full information 
and every facility for inspection by Mr. Elliott and Mr. Wilson, 
officers of the New River Company. 








THE SEWAGE OF GLASGOW. 


Mr. Bateman and Mr. Bazalgette have presented their report of 
the means of purifying the Clyde and dealing with the sewage on 
Glasgow. After alluding to a variety of schemes which have been 
proposed from time to time for the disposal of the sewage and the 
purification of the river, Messrs. Bateman and gette proceed 
to state the conclusions at which they have arrived after careful 
consideration. They state that Glasgow, with a population of 
about half a million of souls, covers a small area compared with 
most English towns. The general elevation and inclination of the 

und are such that a large portion of the sewage may be stopped 
y intercepting sewers, and conveyed away without flowing into 
the harbour or being raised by artificial means. The deepening of 
the river from the harbour downwards has had the effect of 
diminishing the velocity of the stream, and thus, as it were, im- 
pounding the sewage in its progress towards the sea. It has been 
proved, in fact, by experiments with wooden floats, which were 
conducted in 1857 and 1858, that sewage which entered the river at 
Victoria Bridge, in the centre of the city, when the natural volume 
of the river was small, would not reach Govan Ferry in less than a 
week, nor the mouth of the Cart in less than a fortnight, the 
distances being respectively two and a-half and six miles, 
and that it would be considerably more than a month in 
getting down the river so far as Dumbarton. The pro- 
osed removal of the weir above Hutchesontown Bridge 
oes been calculated to widen and deepen the channel in an upward 
direction; and this, the engineers believe, will still further retard 
the downward progress of the sewage, especially in dry weather, 
and keep it for a long period festering in the harbour. They 
point out the disagreeable fact that the vast mass of sewage, 
along with the refuse of public works, stagnates and putrefies in 
the river and harbour, poisoning the air, injuring the health of the 
residents, acting destructively on the sheathing of vessels in the 
harbour, annoying all travellers by steamboat, and no doubt 
injuring the trade of the port —a condition of things which has of 
late become unbearable. After arriving at this conclusion Messrs. 
Bateman and Bazalgette calculate that in twenty years the cit; 
and suburbs will contain a population of 700,000 or 750,000, whic 
must be provided for in any scheme of a permanent character. 
They do not think that towns situated on the upper reaches of the 
river should be provided for in the meantime, as great facilities 
exist in the neighbourhood of such places to dispose of their 
sewage for irrigation purposes without throwing it into the Clyde. 
On the other hand, towns in the opposite direction—such as 
Renfrew, Paisley, and Johnstone—may probably with advantage 
be included in a for Glasgow; but in any case, whether 
included or not, these towns, as well as all others in the basin of 
Clyde discharging offensive matters, should be required to dispose 
of the sewage without permitting it to flow into the river, unless 
rendered unobjectionable by previous purification. 

The Volume of Sewage.— The reporters then take up the question 
of the volume or amount of sewage with which they pro to 
deal, and proceed to consider the means or facilities which exist 
for disposing of it in the most effective manner. They estimate 
the contents of the sewers as follows:—Water supply, 27,000,000 
gallons per day; water from public works which must be 
taken into sewers, 6,000,000 gallons per day; such rtions 
of the Pinkston, St. Enoch’s, Camlachie, and Molendinar 
Burns as it may be found desirable to divert, say 2,000,000 
gallons per day —making a total of 35,000,000 gallons; to 
which must be added so much of the rainfall as cannot be 
excluded from the sewers. In the metropolis, and in most otber 
towns in which modern sewerage works have been constructed, the 
sewers have been made large enough to take ordinary rainfalls, 
but not what are called sturm waters, and where it is necessary 
to resort to pumping for the purpose of raising the sewage to a 
sufficient elevation, either for its disposal for irrigation on land, 
or with a view to its being conveyed away to a distance, it is of 
still more importance to exclude, so far as possible, all storm 
water, and to render the volume of sewage as limited and 








— 


as nearly uniform in quantity as circumstances will permit, 
The present sewage, independently of rainfall, equals seventy 
gallons per head per day of the population, or 35,000,000 gallons 
in gross. Should the increase in its volume correspond to the 
incr of population, it would be 50,000,000 gallons per day 
twenty years hence, and nearly 70,000,000 forty years hence, 
This enormous quantity is largely due to the wasteful consump. 
tion of water for domestic purposes, which it will before long be 
absolutely necessary to limit. The water now ~~“ from Loch 
Katrine and Gorbals together is equal to 54 gallons per head 
per day for all purposes, and 45 gallons per head for waste 
and domestic purposes only, when the quantity supplied for trade, 
viz., 4,000,000 gallons per day, is deducted. The quantity for 
domestic purposes may no doubt be reduced, but, assuming tha‘ 
it cannot be easily brought under 40 gallons per head, the pro. 
bable result twenty years hence would be :— 








Gallons per day, 
Population, 750,000, at 40 gallons... .. .. «2 «+ + 30,005,900 
Trade supply, through waterworks, 50 per cent. increase... — 6,009 000 
Quantity pumped from Clyde for trade purposes, say 10 000,009 
Burns .. oc oo oe oe 08 oe ce ote 2 000,000 
Total .. o- ee ee ee 48,000,000 


agreeing very nearly with the previous computation, notwith. 
standing an assumed deduction in the rate per head for domestic 
supply, The domestic supply will be given principally in the 
morning, and it has been ascertained from observations on the 
gross volume of sewage that the flow is greater between the hours 
of nine and twelve in the morning, or thereabouts, and least after 
midnight. The volume of the sewage will therefore vary during 
the day, and will be nearly twice as much at some periods as at 
others. The waste from the waterworks forms nearly one-half of 
the water nominally supplied for domestic purposes, and that will 
go on pretty constantly during the a hours. The water 
properly used for estic purposes, and that supplied to trade’ 
will be principally delive in twelve or thirteen hours, and 
therefore at a rate double that which it would be if delivered in 
twenty-four. ularities must be considered and provided 
for in determining the sizes of the sewers. The result on the pro. 
sent population will be as follows :— 
Maximum rate of flow: 
Galls, in 24 hours, 
Waste, say at least 11,000,000 gallons per day, out of 





23,000,000 supplied for domestic purposes . 11.060,090 
Domestic supply, 12,000,000 gallons perday .. .. 24,000, 000 
Trade supply, from waterworks 4,000 000 gallons daily. 

Trade supply from river Clyde 6,000,000 - 
10,000,000 op 20,009,000 
Burns or underground water, nearly constant., .. «+ 2,000 000 
57,000,000 


Upon the population tweaty years hence, assumed at 750,000, the 
be of sewage, worked out in the same way, would amount to a 
delivery at the rate of 82,000,000 gallons per day, as follows: 
Maximum raie of flow, 
Gals, in 24 hours. 
Waste out of domestic supply of 30,000,000 gallons per 





Gay, O8F.. «2 cc ce ce _ co ce oe oe 12,090,000 
Domestic supply, 1%,000,000 gallons per day .. 36,000,000 
Trade supply 6,090 000 from waterworks .. ° 

” 10 000,000 from river Clyde., ee 32,000,000 

” 16,000,000 gallons per day 
ec 08 08 08 8 ce oe 08 se ee 2,000,000 
82,000,000 


Much of the water supplied to public works is used for purposes 
which do not render it objectionable, and may therefore be dis- 
charged into the river without offence, To this extent the sewage 
to be dealt with and pumped would be diminished. If but one- 
half of the trade supply could be so treated, the present maximum 
rate of flow of sewage would be reduced to 47,000,000 gallons per 
day, and in twenty years hence to 66,000,000 gallons. At all times, 
however, the whole of the trade supply could be taken into the 
sewers if desired, and it is only on account of the cost of pumping 
that it becomes a matter of expediency to discharge the unobjec- 
tionable portion into the river. To the quantity which we have 
now computed must be added such an amount of rain water as 
cannot conveniently be prevented from entering the sewers. Much of 
the sewage may be intercepted at high levels and carried ow te 
gravitation to irrigate suitable lands at distant points; but a large 
portion can only be removed by pumps and steam engines, and 
therefore, on the score of economy in annual working expenses, it 
becomes necessary, as far as ible, to exclude storm water. It 
is also desirable to have a tolerably uniform quantity of sewage to 
deal with, both on account of the provision which must be made 
for pumping it, where pumping is required, and for disposing of it 
to the farmer if it is finally utilised by irrigation. We 
have, therefore, in considering this question, determined to 
reject what storm water we cap, and to admit only that 
which cannot otherwise be disposed of, aiming at attaining 
that most perfect condition of sewers in which their inclination 
and sizes, and the volume of sewage flowing within them, shall 
be such that the minimum velocity would prevent all deposit, 
and preserve the sewers in a perfectly clean and sweet condition. 
With respect to the rain or storm water which must be admitted, 
we may observe that excessive rains, which occur occasionally, 
cannot be carried away by any sewers of reasonable dimensions, 
and provision must be made for allowing their safe escape into the 
river. If allowance were made for the admission of rain at the 
rate of jin. in twenty-four hours, and coming off the area covered 
by streets and buildi which is the quantity provided for in 
London, the volume of the sewage out be increased by about 
27,000,000 gallons per day at present, and by about 40,000,000 
gallons twenty years hence. These quantities, added to the maxi- 
mum rate of flow of the ordinary volume of the sewage, as already 
computed, would give 74,000,000 gallons re day, which we must 
now dispose of in times of rain, and 106,000,000 gallons per day 
twenty years hence, excluding in each case one-half of the public 
works’ supply. We have therefore, after the fullest consideration, 
come to the conclusion that it would be sufficient if we provide for 
disposing of, and for ultimately carrying off, a quantity of sewage, 
which at its maximum volume, will flow into the sewers at the 
rate of about 100,000,000 or 110,000,000 gallons in twenty-four 
hours. This will be the volume of sewage which, at its maximum 
rate of flow, may be expected forty years hence. The sewers will 
be of great length, and must of necessity be of considerable 
dimensions; they will consequently possess great impounding as 
well as discharging capabilities. ue allowance being made for 
these, it will be found, as it will be hereafter shown, that the whole 
of this volume, together with a considerable amount of rain water, 
may be received and disposed of. 

Voarmatinay of Turning the Sewage into the River.—It seems to 
be admitted on all hands that the sewage must no longer be 
allowed to pollute the harbour. Most of the suggestions which 
have been made, however various in other respects, contemplate 
its removal from this portion of the river. It seems equally in- 
expedient, if not impossible, idering the interests at stake, to 
turn it into the river at any lower point, unless it be previously 
deprived of all objectionable qualities. Both banks of the Clyde 
are either studded with residences, or bear a succession of towns, 
which precluded the possibility of discharging the — 
sewage into any portion of the river fora very considerable distance 
without creating a nuisance. Both banks possess great natu 
beauty and every inducement for the further erection of houses 
and - £.. for sea-side resort. The physical features on both sides 
also are such that any works of conveyance would be of a difficult 
and expensive character, and any attempt to enclose and appro- 
priate, for purposes of irrigation, the sballow sides of the estuary, 
would be strenuously, and, we have no doubt, effectually op 


Wi ider it, theref. uite out of the question to any 
wihonne by which the sewage shall be discharged into the Clyde af 
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any point, unless it has previously undergone purification. All 
attempts at deodorisation or precipitation on a large scale have 
hitherto so completely failed, either r ciall or h lly, 
that, in our opinion, the idea of correcting the evil by any such 
process need not be regarded, and hence it becomes necessary 
either to turn the sewage in its natural condition into the sea at 





laces or districts, or by allowing it to pass over a sufficient area of 
suitable land to deprive it of all objectionable character, and to 
render it so pure that it may, without fear of creating a nuisance, 
be turned into the river or the sea. 

The Reclamation of Waste Lands by Sewage.—The application of 
sewage to land has not only resulted in an amazing increase of its 
productiveness, but, where the application is properly conducted, 
and the ground suitable in character, the sewage is deprived of all 
objectionable smell and appearance, and may then be safely per- 
mitted to flow into such a river as the Clyde, or into the sea or 
any part of the coast. Probably the most notable instance of the 
successful agricultural application of the sewage in this way is 
over the Craigentinny meadows near Edinburgh, where the land 
has been made to produce forty, fifty, and sixty tons of grass per 
acre per annuin, which is generally sold to persons who cart and 
carry it away themselves for prices generally exceeding £30 per 
acre, and in some instances upwards of £40, There, however, the 
mode of application has been defective--the ground has been 
overdosed with sewage, and its objectionable qualities have not 
therefore, in a sanitary point of view, been wholly removed. At 
Croydon, the purification of the sewage of that town, by passing 
over grass lands in the immediate neighbourhood, has been so 
successful that people residing close up to the sewage irrigated 
land do not complain of any nuisance; and so entirely devoid of 
colour, smell, or taste is the sewage after having passed over the 
ground, that on comparing a bottle of it with a hottle of water 
from Loch Katrine, without knowing in which bottle the respective 
waters were contained, one of us actually selected the Croydon 
sewage water as being that which he believed was Loch 
Katrine water. Similar results have attended its application 
at Rugby, Carlisle, Barking, and other places, and there 
can therefore be no doubt whatever that foul sewage, after 
being properly and sufficiently passed over suitable land, and 
applied to suitable crops, may be wholly deprived of its offensive 
character. This wonderful process of purification is accompanied 
by an equally wonderful increase in the fertility of the ground. 
Very careful experiments were made under the direction of a Royal 
Commission, some years since at Rugby, by which the value of 
the increased crop was equal to 0°391d. per ton of sewage applied, 
the sewage, moreover, not having been thoroughly exhausted. At 
Crovdon it is estimated that the gross returns from the sewage 
applied show it to be worth from jd. to Id. per ton with Italian 
rye-grass. and from 4d. to /d. perton with meadow grass as a crop. 
But the most recent experience, and perhaps the most authentic 
information, excepting that obtained by the Royal Commissioners 
at Rugby, have been acquired by the Metropolis Sewage and Essex 
Reclamation Company at their sewage farm, near Barking, in 
Essex. Mr. J. Chalmers Morton, well known as an authority in 
agricultural matters, had the charge of this farm. and has recently 
published the “ Agricultural Experience of 300,000 Tons of North 
London Sewage,” which were applied on it during 1867. The 
gross result is that in ten months, commencing with the be- 
ginning of February and ending with the end of November, 
300,000 tons of sewage, poured on fifty-six acres of land, 
produced 2500 tons of grass; or forty-five tons to the acre, by 
the application of 5400 tons, much of the ground being naturally 
a poor hungry gravel. Making allowance for various errors of 
application, Mr. Morton comes to this conclusion:—‘“* That if the 
whole area (554 acres) had yielded as much as certain plots which 
alone of all of them could be taken as having given a fair season’s 
growth, the grass derived from 250,000 tons of sewage would have 
been not 2500 tons, but 3250 tons of grass, or exactly one ton for 100 
tons of sewage over and above the 750 tons of grass which we may 
suppose the fifty-five and a-half acres of land, unassisted by 
manure of any kind, would, under an Essex climate, naturally 
produce, Thus, then, it is evident that the land affords the means 
of purification, and that the process will be attended with highly 
beneficial results to those who undertake it. The next question is 
how much land will be required. The results at Croydon and at 
Barking have been produced by the application of from 5000 to 
6000 tons of sewage per acre—a quantity equal to 100 persons to 
every acre, where the sewage amounts to thirty gallons per head 

per day. In Glasgow, however, the sewage, as we have seen. 
amounts to seventy gallons per head per day, and at present, 
owing to the unfortunate illness of our colleague, Dr. Anderson, 
we are not able to say what its value is as compared with London 
sewage, where the quantity is not half as much. It has been 
suggested that the value of sewage should be estimated by 
the number of persons, without reference to the greater or 
lesser dilution of the sewage itself. This, however, can scarcely 

a correct mode of estimating its value, as water alone, 

without any of the fertilising elements imparted to it by sewage. 
would very largely promote the growth of plants and increase the 
produce of the land; and, therefore, the seventy gailons per head of 
Glasgow sewage may reasonably be expected to possess a greater fer- 
tilising power than thirty gallons per head of the sewage of London, 
for there is evidence to show that sewage of unusual strength does 
not produce as good a result as when it comes in a weaker state 
upon the land. If 5000 tons only be poured upon each acre in a 
year, the extent of land required for the present population of 
Glasgow, not including either Rutherglen, Pollokshaws, Renfrew, 
Paisley, or Johnstone, would be 12,000 acres. If it be measured 
by persons at the rate of 100 persons for every acre, which is the 
experience of London and Croydon, 5000 acres only would be 
required. Much also depends on the character of the soil, and pro- 
bably a quantity between these extremes, say 8000 or 9000 acres, 
would be the proper area of land, if it could wholly be laid down 
in grass. It may, we think, be fairly assumed that it would be 
impossible profitably to dispose of so large a quantity of grass as 
would be produced by this area, if wholly devoted to that crop. It 
has been conclusively shown that sewage is suitable, not only for 
grass, but for other crops, and that all cereals as well as root crops 
are increased in bulk by its application. The quantity, however. 
which these crops will take is much less than that which will be 
taken by grass; and if, therefore, 8000 or 9000 acres are too many 
to be laid down exclusively for grass, a still larger area will be 
required if the sewage is applied to cereal and root crops. 

Available Land in the Valley of the Clyde.—The total area of land 
within the valley of the Clyde, underacontour of 50ft. above ordnance 
datum, suitable for the reception of the sewage, is about 9500 acres, 
of which 1500 acres are upon the north, and the remainder upon 
the south bank of the river, below the city. There is, therefore, 
apparently just sufficient land for the purification of the sewage 
created by the present population, if it could be wholly applied to 
grass, and if it could be guaranteed that every acre could be used 
for the purpose; but as an unobjectionable exit for the sewage must 
at all events be secured, whether it is taken by farmers or not, it 
seems imperative that a greater extent of available land should be 
at the command of the promoters, or that a more distant exit for 
the sewage should be obtained. The 1500 acres of land on the 
north side of the Clyde are so situated that they might be irrigated 
with the sewage of the higher portions of the city by gravitation; 
but as this land is at present in close proximity to residences, and 
as the tendency of the city is to move westwards and to increase in 
that direction, it will probably not be many years before the 
ground is taken up for other purposes, and sewage irrigation have 
to be abandoned. With respect to that on t’e south side, also, 
there are the towns of Renfrew, Paisley, and Johnstone, contain- 
ing together a present population of between 40,000 and 50,000 
persons, whose necessities must be considered, and who may 

sfid to have a prior claim upon a portion of the land 
included in the above estimate. For their accommoda- 
tion at least 1000 acres must be deducted, which, with the 


gome point sufficiently distant from Glasgow and other populous | 





deduction of 1500 on the north bank of the river, would reduce 
the available area to 7000 acres—a quantity due insufficient for 
guaranteeing the purification of the sewage. e have therefore 
looked to more distant places, with a view to securing an outlet 
which will be unobjectionable in itself, and which will render the 
promoters independent of farmers at the same time that it will 
give them the means of purifying the sewage for themselves, and 
obtaining from it a fair return for the money expended, if not a 
considerable profit. These results cannot be obtained within the 
basin of the estuary of the Clyde; any scheme which permitted 
the possible discharge of foul sewage into the river would not 
remedy the evil complained of. We have shown that even for the 
present quantity of sewage there is not land enough within the 
valley of the Clyde to effect its purification. We cannot recom- 
mend the adoption of any scheme which proposes to gain land 
from the estuary for the purpose of sewageirrigation. The rugged 
character of the coast beyond Erskine House, and the succession 
of populous places fora long distance down the firth, together with 
the absence of any land suitable for the reception of the sewage, 
prohibit all idea of carrying it away by a conduit in that direction. 
The northern shore of the firth opposes even greater obstacles to 
any work of such a nature, al we are therefore compelled to 
abandon all thoughts of using the Clyde, or the firth of the Clyde, 
as an embouchure for the sewage. 

The Sands of Ayrshire.—The nearest available district is that 
which has been frequently suggested by others, first, we believe, 
by Mr. Laurence Hill, viz., the coast of Ayr. Between Ayr and 
Saltcoats, and especially between Troon and Irvine, there is a 
tract of sandy land, of several thousand acres in extent, upon 
which the sewage might be poured, and which might thus be made 
of great value. This ground would of itself be sufficient to deprive 
the sewage of all objectionable character before flowing into the 
sea, even if none of it were taken by farmers, or applied to land 
between the coast and Glasgow. The point of outlet selected is 
distant from residences and towns, and any objection which might 
be raised by landowners if the sewage were allowed to flow direct 
into the sea, from which it might be thrown back on the shore, 
would be obviated by the promoters purchasing or leasing a suffi- 
cient tract of the sandy land alluded to on which to pour the 
sewage before finally permitting it to reach the sea, The distance 
from Glasgow. however, is great, and the intervening country pre- 
sents some difficulties to the construction of the work, Every pos- 
sible route by which the sewage could be conveyed has been care- 
fully examined, and we have also estimated the relative cost.of 
lifting the sewage high enough to allow it to pass over the inter- 
vening ridge at Kilbirnie Loch, and of tunnelling beneath the ridge 
at no greater elevation than would be requisite to give sufficient 
fall to the conduit and velocity to the sewage. 

Nature of the Scheme.—The result is, that we have devised a 
scheme for intercepting the sewage of the higher portion of 
Glasgow at an elevation of about 60ft. or 70ft. above ordnance 
datum, and, by tunnelling through the intervening ridge, con- 
veying by gravitation alone to the coast between Irvine and Troon. 
An intercepting sewer at this level will remove the sewage from 
one-fourth of the population of the city. For the remainder we 
propose to construct two other lines of intercepting sewers; one, 
the middle-level sewer, at an elevation of 20ft. above ordnance 
datum, which will take the middle zone, containing one-fourth of 
the population, and the other, or low-level sewer, at the level of 
ordnance datum, which represents the mean level of the tide, by 
which the sewage will be diverted from all the lower portions or 
remaining half of the city.* The sewage from the high-level 
district will be concentrated near the junction of St. Ann-street 
with Duke-street, at Wellpark Free Church, and from thence con- 
ducted by a cast iron syphon pipe along Hunter-street, and a 
new street, in continuation of Hunter-street between Gallowgateand 
Great Hamilton-street, to Glasgow-green, across the green and 
over the river a little below St. Andrew’s Suspension Bridge, 
across Gorbals to Cumberland-street, thence along Cumberland- 
street, in a direction parallel with the river, to a pumping station 
close by the side of the Paisley Canal, and between the canal and 
the Glasgow and Paisley Railway, a short distance to the west of 
Pollokshields. The sewage conveyed by this syphon will be dis- 
charged at a level of about 48ft. above ordnance datum, and will 
there be conveyed by a circular conduit 9ft. in diameter to the 
coast of Ayr, about midway between Troon and Irvine. The 
sewage of the middle level intercepting sewer will be carried in 
the same line as the high-level sewer from Glasgow-green to the 
pumping station, to which it will flow by gravitation; the bridge 
over the Clyde which will carry both this and the high-level 
syphon, being so constructed that a headway of 12ft. at high 
water shall be left for navigation. Into the middle-level sewer on 
the south bank of the river all the drainage of the higher parts of 
Gorbals will flow, and be also carried by gravitation to the pump- 
ing station at Pollokshields. The sewage received by the low-level 
sewer on the north side will be concentrated near or at the north- 
westerly end of Glasgow-green, and there lifted by steam engine 
and pumps 20ft. into the middle-level sewer, by which it will also 
he conveyed by gravitation to the Pollokshields pumping station. 
The drainage of the lower part of Gorbals will be effected by a 
sewer, commencing near St. Andrew’s Suspension Bridge, at a level 
about 8ft. above ordnance datum, which will be continued along 
the river bank to Windmillcroft Dock, and thence along the 
Paisley-road to the pumping station, to which the sewage will be 
carried by gravitation. The sewage of Govan, and the interme- 
diate district between Govan, Mavisbank, and the Paisley-road, 
will be conveved by another sewer at about the same level as the 
sewer just described, which will also discharge its sewage at the 
pumping station by gravitation. Here the whole of the sewage of 
the middle and low-level sewers will be lifted to the level of the 
lower end of the high-level syphon, which is the commencement of 
the great conduit which will have to convey the joint volume to 
the sea. The middle-level sewage, which is due to about a quarter 
of the whole city, will require lifting about 30ft., and the sewage 
of the low-level sewers, which will be due to about half of the 
whole population, and which will receive also the waters of the 
factories along the Clyde, will have to be lifted a height 
of 42ft. The mean lift of the whole sewage of Glasgow 
will be by these arrangements reduced to about 32ft. From 
the pumping station, or rather from the end of the high- 
level syphon, the conduit to the coast of Ayr will run nearly 
alongside the Paisley Canal to Johnstone. It will be wholly 
covered, and will avoid the town of Paisley by a shallow tunnel of 
two miles in length. Immediately beyond Johnstone it will run into 
tunnel for seventeen miles in length, at an average depth of alittle 
under 100ft., no part, except at one isolated point, being more than 
120ft. The tunnelling will cease a little to the south of Kilwin- 
ning, from whence the conduit will be cut across the sand hills to 
the sea shore and covered over. The conduit throughout its 
whole length will be in the coal measure formation, and, by the 
position of the workable coal and minerals, the line selected wil! 
fortunately escape all workings, except for the last two miles, and 
be constructed in ground not liable to be affected by mining 
operations. The tunnel will be wholly in “ blaes,” or sandstone, 
and a tunnel at so small a depth from the surface in these strata 
may be constructed nearly as cheaply as if it were made in the ordi 
nary way of “‘cut and cover.” For the irrigation of the sandy land 
on the coast, already alluded to, it will be necessary to raise the 
sewage, or so much of it as may not have ae with by the 
way, between 40ft. and 50ft.; but the cost of this should not be 
debited to the general sch b its , in a sanitary 
point of view, is in no way dependent thereon. It would be a 
further outlay, incurred with commercial objects only, and would 
probably be productive of a large return of revenue. The special 
advantages of treating the sewage of the city in the way we have 
described, assuming that it must be taken to the Ayrshire coast. 
are the following :—One-fifth of the whole sewage is conveyed 
away by gravitation without pumping, no portion will require 


* These_sewers are shown on plans which accompany the report. 











lifting more than 54ft,, and the average lift will be, as” stated, 
32ft., ro this calculation the lift on the coast for farming 
purposes. @ difficulty and danger of passing beneath the 
Clyde below the harbour, in the manner suggested by other 
projectors, is avoided. All danger of deposit taking place in 
the hollow or lowest part of the high-level syphon is avoided, 
as it is so arranged that it has a continuous fall to within 
half a mile of the pumping station, and by a branch f 
the point at which it begins to rise, the syphon will pheanes the 
important advantage of being capable of being scoured out by 
gravitation into the river below Mavisbank, orinto the level sewer on 
the south side. In describing the broad features of the scheme 
we have suggested we have omitted many details and calculations, 
and we have avoided alluding to several points which may perhaps 
be thought entitled to discussion; but we have been anxious to 
confine our observations within reasonable limits, and to submit 
a report which can be easily comprehended and as free as possible 
from perplexing minutiz. One point, however, we must not omit 
to refer to. Of the 90,000 families which the population of 
Glasgow is estimated to consist of, 40,000, it is stated, are without 
water-closets. The night soil from these families is at present 
removed by the Board of Police, and it, of course. adds considerably 
to the value of the ashes and street sweepings, along with which it 
is removed and ultimately mixed. The total value of the ashes, 
street sweepings, and night soil which are thus removed, is esti- 
mated at £18,000 per annum, and the total cost of cleansing of the 
city is £27,000 per annum, leaving the net cost of cleansing 
£9000. If water-closets were substituted for the present arrange- 
ments, the value of the material taken out of the city would be 
reduced, and the net cost of cleansing increased, while, on the 
other hand, the value of the sewage would be proportionately 
enhanced. It may be, however, that any change in this direction 
would be grad and probably unadvisable; at anyrate, we do 
not recommend any alteration in the system now pursued, as we 
have no doubt future details will accommodate themselves to the 
exigencies or convenience of the inhabitants, and be carried out 
eventually wore satisfactorily than they could be by any sudden 
radical change. : 
Cost of the Works.—The gross estimate of all the works of inter4 
ception and conveyance to the sea, with the engine power and 
pumping stations required for raising the sewage to the requisite 
elevations, amounts to £1,089,756, of which £374,756 are due to 
intercepting sewers and syphons down to the pumping station at 
Pollokshields, £50,000 for engines, pumps, and pumping stations, 
and £625,000 for the main conduit betwixt Pollokshields and the 
coast near Troon. The power required at the pumping engine 
stations in order to be master at all times of the sewage, which 
will now require to be lifted, is 500-horse power, and we estimate 
that of this 273-horse power will be required to work constantly 
on the average of the year, the annual expense of which will be 
£3550. Including all preliminary, Parliamentary, and subsequent 
expenses, and accumulation of interest during the construction of 
the works, the probable gross outlay may be estimated at £1,253.256, 
the interest of which at 4 per cent. is £50,130 per annum, which, 
added to the cost of pumping and administration. will give a gross 
annual expense of £55,000, exclusive of rates and taxes, equal to a 
rate of 53d. in the pound on the present assessment of the city, 
and to 4}d. in the pound or the probable assessable value of the 
property in the city six years hence, by which time the works 
would be completed. is is on the assumption that the whole 
sewage is run into the sea unutilised and unproductive; but it may 
reasonably be expected that a considerable revenue may be pro- 
duced by the sale of the sewage for irrigation to farmers, or by its 
application to sand land near the coast, purchased or leased by the 
promoters for the purpose of securing efficient purification. On 
referring to our observations on the experience of other places, 
it will be seen that the value of sewage to the farmer, where 
applied to the production of grass, is found to vary from 4d. to 
ld. per ton on the average of the year, and apparently 
to much more than this when applied to other crops. 
Taking the results of the application of a portion of the North 
London sewage to pana at the Lodge Farm of the Metro- 
polis Sewage and Essex Reclamation Company during ten months, 
or 300 days of last year, as detailed by Mr. Morton, viz., that 
exactly one ton of grass may be produced from 100 tons of sewage, 
properly applied, over and above what may be produced by the 
land isted b: e, we may make the following calcu- 
lations :—The present volume of the sewage, exclusive of rainfall 
contributions, is 35,000,000 gallons per day, or 156,250 tons, equal, 
at 100 tons for one ton of grass, to the production of 1562 tons of 
grass daily for 300 days in the year. Grass produced from sewage 
at Edinburgh and elsewhere sells for prices varying from 15s. to 
20s. per ton, but taking it at 10s. only, on the coast of Ayr, or on 
the road between Glasgow and the coast, the return from 300 days 
of sewage irrigation would be £234,300, or 1'2d. per ton of sewage 
applied, or “98d. on the total sewage of the year. Considering the 
probable weaker character of the sewage as compared with Edin- 
burgh and Lendon, and the greater amount of rainfallon the west 
coast than on the east, it will be well to take but half of this re- 
sult, and divide that again between the sewage provider 
and the farmer who applies it. This will be almost 
exactly jd. per ton to the promoters, or £58,524 per annum 
from the present volume of sewage if wholly applied to land. 
We do not venture to think that this sum, which would cover all 
interest and working expenses, will immediately or for some years 
be realised; but this seems certain, that if a sufficient area of sand 
land adjoining the coast be secured by the promoters, and the 
sewage applied for irrigation, a very considerable margin of profit 
will be left, after paying interest on the money invested in the 
farm and the cost of raising the sewage to the required level, and 
all working expenses. The application of the sewage in this way 
will insure its purification to such an extent as will save the pro- 
moters from all danger of creating a nuisance; and the profit will 
go in reduction of the rates to be levied for the expenses of the 
undertaking. During the latter portion of our investigation we 
have been, unhappily, deprived by serious illness of the co-opera- 
tion of Dr. Anderson, whose great and well known ability, and 
whose intimate acquaintance with the chemical questions involved 
in the inquiry, would have added much useful information and 
great value to this report. Hence the report is signed only by two 
of those originally appointed. We may, however, state that pre- 
vious to Dr. Anderson’s indisposition he was able to accompany us 
in our various researches over the country, and from what 
we know of his views we have little doubt that he will concur in .. 
the conclusions we have arrived at. 








Howanrp's Parent SaFety BoreEr.-- This boiler proves daily the 
accuracy of the favourable opinions we expressed concerning it. 
A dozen boilers have already been fixed at Birmingham. and two 
others are about to be fixed at the Birmingham Waterworks. 

THE SNOW PROBLEM ON THE PACIFIC RaILRoaD.—It was reported 
last winter that the sheds built by the Pacific Railroad Company to 
protect their track from the deep snows of the Sierra Nevada moun- 
tains, were crushed by the weight of snow that fell upon them, 
and that some other method of protection would have to be devised, 
It seems, however, by a letter in the San Francisco Bulletin, that 
this plan of shielding the track has not been abandoned. The 
company are now engaged in erecting sheds over the cuttings and 
other exposed points. They are of heavy timber fraine work, with 
pointed gable roofs, and look as if they could withstand almost 
any pressure of snow. Nearly forty miles of the track will have 
to be thus covered, and the quantity of timber required will be 
enormous. Not less than twenty-two sawmills, most of them 
worked by steam, are run night and day, employing nearly 2000 
men, and yet they do not work up to the need: of thecompany. In 
a few a twenty-eight mills will be running. It is estimated 
that it will require no than 800,000ft. of lumber to construct a 
mile of sheds, So great is the demand that the country on both 
sides of the track is being rapidly denuded of its forests. 
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2290. JOHN MARSDEN HECTOR, Blandford St. Mary, Dorsetshire, ‘‘ Improve- 
ments in fusee boxes, and in mechanism connected therewith.” mS 





the manufacture of explosive compounds.”—-A communication from Johann 
Eduard Schultze, Prussia. 


Friedrich 
2543. CHARLES ae Rue Riquet, Paris, ‘‘ A portable machine for turning, 


dividing, and wooden cogs of cog wheels of all descriptions and sizes, 
either in Seleteakege or when such wheels require to be 
supplied with 


2545. JACOB BAYNES THOMPSON, Horton, near Slough, Buckinghamshire, 
sea a in coating iron and steel with | gold, silver, and copper, and 





2291. JAMES JONES ASTON, Middle Temple-lane, London, “ Imp 
* paddle-wheels.”—21st July, 1868. 

2335. CHARLES RITCHIE, Upper Tulse-hill, Surrey, ‘‘ Improvements in portable 
head-dress and other coverings for protecting the head or body against sun, 
rain, or weather.” 

2347. ALEXANDER MELVILLE CLARK, Chancery-lane, Middlesex, ‘“‘ Improve- 
ments in the means of steering steam vessels, and in apparatus for the 
same.”—A communication from Corrado Trinchieri, Boulevart St. Martin, 
Paris.—25th July, 1868. 

2387. ALEXANDER WATKINS, Henrietta-street, St. Paal’s, Covent-garden, 

ts in the of watches, chronometers, clocks, and 
other | timekeepers.”"—30¢h Jul; 


y, 1868. 

2403. JOSEPH RATCLIFFE, Back-o'th’-Bank, Little Bolton, Lancashire, ‘‘ Im- 
provements in machinery for increasing the motive power of steam engines 
and all other motive engines.”—3!st July, 1868. 

2426. CHARLES GEOGHEGAN, Dublin, “ Improvements in self-acting regulators, 
and in the cocks or taps to the same, for supplying fluids at high pressures, 
and preventing the bursting of cocks, pipes, or taps under ordinary circum- 
stances, or from the effects of frost.” 

2428. JOHN ®0OTT, Sheffield, “ Improvements in the preparation of food for 
horses, cattle, and other animals.”—Ist August, 1868. 

2470. ae eee Seen MADDICK, Camden-road, Holloway, Middlesex, ‘‘ Im- 

in ns.” 

2477. GEORGE LEATCH, = Yorkshire, ‘ for 
carding wool and other fibrous substances, and in the mode of and apparatus 
for forming bats or slivers.”—7th August, 1868. 

2489. FREDERICK WALTON, Staines, Middlesex, ‘‘ Improvements in the treat- 
ment of resins or een, and in the application of the products ob- 
tained t ."—8th August, 1868. 

2493. THOMAS CORFIELD, Falmouth, Cornwall, ‘‘ Improvements in the manu- 
facture of paper bags, and in the means of closing or fastening the same.”— 
A communication from Joseph Rapson, New Bedford, U.S. 

2494. BRISTOW HUNT, Serle-street, Lincoln's-inn, London, ‘‘ An improved ma- 
chine for m:king eyelets."—A communication from James M. Osgood, 

lle, Middlesex, Massachusetts, Us S. 

2495. BERNHARD HELLWAG, G frewshire, N.B., ‘A new or im- 
proved system or mode of te ing on board of steamships, and in the 
— or apparatus employed therefor, also applicable for other vessels and 


2486. WALTER WATSON HUGHES, er ce le London, ‘‘ Improvements 
or apparatus for forcing or drawing ai: 

oer ALFRED VINCENT NEWTON, panaran fmol London, “ gy te: in 

— 2 indicators for steam poe eta communication from Edwin 


2498. DANIEL FRUWIRTH, "Norwood, ‘and pond HAWKINS, Camberwell, 
Surrey, “ An improved process for producing raised printing surfaces.” —10¢h 








ts in ii 











August, 1868. 

2499. ROBERT ROBINSON, Preston, Lancashire, ‘‘ Improved apparatus for regu- 
lating. controlling, and for varying t the — of shafts and machinery.” 

2501. JEREMIAH BROWN, South S: ire, “ Impr in roll- 








ing iron and steel, and in hit wpb 

2502. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in propelling vessels, and in apparatas for the same, also applicable 
for other purposes.”—A communication from Alexandre Hédiard, Boulevart 
St. Martin, Paris. 

2503. JAMES SALMON, Manchester, ‘‘ Improvements in printing machines.” 

2504. HENRY MOORE, THOMAS eee and GEORGE MOORE, Aston, near Bir- 
mingbam, ‘Imp in th fa of window and other cor- 
nices, poles, and rods for eae house decorations.” 

2505. MATTHEW ra, Highbury-hill, Middlesex, and FREDERICK HAWKINS, 

\vertown, provements in the mode of and apparatus used in 
pont Ne telegraphic insulated wires and cables.” 

2506. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements in 
the permanent way of railways.” —A communication from Jean Baptiste 
Antoine Maurize, Tours, France. 

. ALEXANDER ARGAMAKOFF, Stockwell-green, Surrey, “ Improvements in 
the prodaction by means of photography of print printing surfaces adapted to litho- 
graphy, Sypcerarny, and chromotype.”—Partly a communication from Basile 
Bauler, a. 
2508. Joan” MCFARLANE, Edinburgh, “‘ Improvements in rollers for paper- 


making machines. 

2509. JOSEPH RODNEY CROSKEY, Cannon-street, London, ‘‘ Improvements in 
looms for weaving.” —1ith August, 1868. 

2510. EDWARD PAGET GILLAM HEADLY, Cambriige, “ An improved hydraulic 
apparatus for watering streets, roads, g: 8, and other places, extinguish- 
ing fires, attaching to fire-engines, and other similar or analogous purposes.” 

2511. DAVID HILL and JOSEPH RICHARDSON, Stockton-on-Tees, Durham, and 
GEORGE NIXON DUCK, ear, Yorkshire, CUTHBERT 
GREENWOOD JOHNSON, Stockton-on-Tees, and WILLIAM FAIRLES MASTER- 
MAN, Aislaby Hall, near Whitby, Yorkshire, ‘‘ Improvements in the manu- 
facture of iron and steel.” 

2512. JOHN WINSBORROW, Livermere-place, Livermere-road, Dalston, Middle- 
sex, “* Impr pp for measuring water “and other liquids, 
which are also appli in ining motive power.” 

2513. JOHN TOMLINSON PRNDLERURY and THOMAS PENDLEBURY, Bury, 

“ An improved valve motion, applicable to direct-action steam 
pumps and similar purposes,” 

2514. JAMES THOMPSON, Hi th, Stafford: oF ts in re- 
ducing and utilising certain ere scrap oe MI et iron or steel.” 

2515. JOSEPH ag Be Arthor-street West, , London, aa ann r> enced in ma- 
— apparatus, and process in the of c plants and 

other fibrous material for the manufacture of paper, “cardboard, and other 
similar articles.” 

2516. HENRY HENSON HENSON, Parliament-street, Westminster, “ Improve- 
ments in metallic ropes.” 

















in for carrying out the same.” 
2546. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 


applicable to machinery for combing silk and other fibrous substances.”— 
A communication from Louis Warnery, Paris.—14th August, 1868. 

2547. JOHN MACINTOSH, North Bank, Regent’s Park, London, “ Improve- 
ments in submarine telegraphy.” 

2548. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, * Improvements in the production of brown colouring matters for dyeing 


and prirting.”—A communication from Jules Gabriel Alfred Gros, Mulhouse, 
Haut Rhin, France, 
2550. JAMES HICKISSON, Southgate-road, Middlesex, “ An imp: d pencil for 





marking on linen and other fabrics.” 
2551. ROBERT ROBINSON and GRAY DENISON EDMESTON, Preston, Lancashire, 
in or licable to lathes, and in mechanism for varying 
rotating speeds, applicable t to other tools, machines, and 








ments in carpets, sackings, checks, bed-ticks or tickings, and other similar 
textile fabrics. 


1388. ANDREW DIETZ, New York, U.S., “‘ An improved method or process of 
treating or preparing and refining glue.” 

1389. HENRY WAUGH, Whitefriars, London, “ Imp’ in 
screening or separating grain, seed, and other “matters."—28¢h April, 1868, 

1397. WILLIAM WRIGHT, Mostyn, Flintshire, *‘ Improvements in the manufac. 
ture of iron-stee].” 

1401. JOHN JEX LONG, Glasgow, hey tapes N.B , “ Improvements in ma. 
chinery, p and app be used in the manufacture of matches 
and other similar articles.” 

1404. ROBERT Scort, Edinburgh, Mid Lothian, N.B., “ Improvements in appa. 
ratus for dressing millstones.” —29th April, 1868. 

1409. JOHN GOUGH, Kirby-street, Hatton-garden, London, “ tr Searing 
for actuating the knife in paper-cutting machines.”—30th April, 1868. 

1424. — DENTON ABEL, Southampton-buildings, Cheneary- -lane, Lon- 
a The production of a new or improved colouring matter from aniline,” 
—A communication from Benoit Bloch, New York, U.S. 

1428. JOHN WARNE, Blackfriars-road, Surrey, “‘ A pew or improved union 
junction or fastening for pipes and tubes.” —1!si May, | 

1442, JAMES pe BOYCE and ROB&SRT HARRINGTON, Birmingham, Im. 

jilas and parasols.” 

1443. JOHN near JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 

for exhibiting minute photographic pictures, and in pictures or 














2554. HENRY YOUNG DARRACOTT ScoTT, Ealing, Middlesex, “‘ Imp 
in pottery and other kilns.” 

2556. ALEXANDER MELVILLE CLARK, Chancery-lane, London,“ Improvements 
in the manufacture of size."—A communication from Thomas Gray, Boule- 
vart St. Martin. Paris. 

2558. WILLIAM BANCROFT ESPEUT, Southwark-street, Hyde Park, London, 
“ Improvements in curing, drying, and extracting molasses from sugar and 
other and in d therein.” —15th August, 1868. 

256). ALEXANDER ‘SMITH, Glasgow, Lanarkshire, N.B., ‘* Improvements in the 
manufacture of sugar, and in apparatus therefor.” Radi communication from 
Robert Smith, Demerara. 

2564. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
instrument to be used as a fog alarum, and to produce audible signals.” —A 
communication from John Reinhold Anderson, Brooklyn, New York, U.S. 

2566. WILLIAM EDWARDS, Redditch, Worcestershire, ‘‘ Improvements in sew- 
ing machine needles.” 

2568. GEORGE FRANCIS BRADBURY and THOMAS CHADWICK, Oldham, Lanca- 
shire, ‘“‘ Improvements in sewing machines.”—Partly a communication from 
Auguste Serveau, Brussels. 

2570. CHARLES JOHN SIMPSON, WALTER SIMPSON, beng SIMPSON, a 
FREDERIC SIMPSON, Preston, L 
apparatus for sizeing and drying yarns for weaving. "ml 7th aout, 1868. 

2576. DESMOND GERALD FITZGERALD, Battersea, Middlesex, **A new or 
improved mode of constructing electric telegraphs and voltaic batteries.” 

2580, JAMES LANDLESS, Manchester, ‘‘Certain Improvements in boilers or 
generators for steam, which are also applicable for other heating purposes.” 
—18th August, 1868. 











Patents on which the Stamp Duty of £50 has been Paid. 

2071. MARK HENRY Ly ey Blackfriars-road, Surrey, ‘‘ Terra-cotta or 
vitreous stone.”—10th 4 

2215. GEORGE ROBINSON, Dial Ironworks, Kingswinford, Staffordshire, 
« ate = casting metallic pipes, retorts, and other articles.” —29th 
August, 1 


slides to be used therewith.”—A communication from Langlois and Co., 
Paris.—2nd May, 1868. 
1472. WILLIAM WALKER and HENRY ‘FREDERICK SMITH, Hull, Yorkshire, 
d for expressing oils from seeds or 





in pl 

other | substances.”—5th ‘May, 1868. 

1516. JOHN ALLOOCK JONES, Middlesborough, Yorkshire, “ Improvements in 
the manufacture of iron and steel.”— 8th May, 1868. 

1520. WILLIAM EDWARD EVERITT, Birmingham, “ Improvements in casting 
copper tubes and cylinders ” 

1527. GEORGE THEODORE SEYDEL, Tavistock-place, Tavistock-square, Lon. 
don, “I for heating and ventilating buildings, part 
of which improvements are also applicable to steam boilers or steam gene- 





rators.””. fay, 1 

1537. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “An improved device for holding scrubbing brushes.”—A communica. 
tion from Thomas Jefferson Strong, Brooklyn, New York, U.S.—11th May, 


1868. 

1590, HOLMES CHENEY CROFTS, Chatham, Kent, “‘ Improvements in the manu- 
facture of bricks or building blocks.”—15th May, 1868. 

1681. HENRY HALL and JOSEPH ANTHONY MASON, Barton-on-Trent, Stafford- 
shire, “‘ Imp in for vessels "—2ist May, 1861, 

1691. ALEXANDER MELVILLE CLARK, Chancery-lane, London, e- 
ments in rot steam engines.”—A communication from Jaques Viglino, 
Boulevart St. Martin, Paris. —22nd May, 1868. 

1759. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 
in horse rakes.”— A communication from A. W. Coates, Alliance, Ohio, U.8, 
—28th May, 1868. 

1778. PATRICK BUCHAN, Belfast, Treland, ‘‘ Improvements in the preparation 
of hemp and flax.”—29h May, 1868. 

2324. ROBERT GRIFFITH HATFIELD, Chancery-lane, London, ‘“‘ Improvements 
in sliding door rollers, also applicable in other cases where reciprocating 
motion is employed.”—24th July, 1868. 

2428. JOHN SCOTT, Sheffield, Yorkshire, ‘‘ Improvements in the preparation of 
food for horses, cattle, and other animals. —1st August, 1868. 

= JOSEPH LITCHFIELD, Southey-street, = 

of lace fabrics, and in apparatus oe ag therein.” 











2264. hel ——. Peterborough, greg a and THOMAS 
a Hitchin, Hertfordshire, ‘‘ Mills for grinding.”—2nd & 


2192, FREDERICK HAZELDINE, Lant-street, Borough, London, “ Construction 
of vans, wagons, '—26th August, 1865. 

2203. HENRI ADRIEN BONNEVILLE, a tn sa Bayswater, Middlesex, 
“ Apparatus for distilling and rectifying alcohols.” A coumeniention—408 


August, 1865. 

2196. FRANCOIS ANTOINE EDMOND GUIRONNET DE MASSAS, Hoxton, London, 
“* Machinery for treating cotton seeds.”—26¢h August, 1865. 

2232. THOMAS WRIGLEY and MARCUS BROWN WESTHEAD, Manchester, 
** Retaining and preventing the vibration of sliding windows used in dwell- 
ings, &c.”—30th August, 1845. 

2213. WILLIAM PETER PIGGOTT, Argyll-street, Regent-street, London, ‘“‘ Elec- 
tric telegraph cables.’ —28¢h August, 1865. 

2224. GEORGE FREDERICK W8ITE, Hornsea, Middlesex, and HARVEY 
CHAMBERLAIN, Falcon-square, London, *‘ for con- 
bern waist and other belts, which apparatus is also applicable. for other 

purposes.”—29th August, 1865 
2223. WILLIAM CLARK, Chancery-lane, London, “ Apparatus for propelling 
vessels.”—A communication. 29th August, 1865, 








Patents on which the Stamp Duty of £100 has been Paid. 

2141. JAMES RONALD, Liverpool, ‘‘ Machinery for dressing hemp, flax, 
manilla, and other likelong fibrous materials.” — 28th August, 1861. 

2143. WILLIAM STUART GUINNESS, New York, U.S., “ Sewing machines.”— 
28th August, 1861. 

2253. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Producing 
mixed-coloured woollen and other threads.” —A communication.—9th Sep- 
tember, 1361. 

Notices of Intention to Proceed with Patents. 

1266. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
the manufacture of hats and bonnets, and ia the apparatus employed there- 
in.”—A communication from Chauncey Orrin Crosby, New Haven, U.3.— 
18th April, 1868. 

1281, JAMES FAWCETT and JOSEPH ADDEY FAWCETT, Wakefield, Yorkshire, 
“ Improvements in steam boilers or apparatus for generating steam.” 

1283. WILLIAM MALAM, Old Kent-road, London, ** Improvements in the manu- 
facture of gas, and in app such , part of the 
invention being also appli of retorts, retort castings, 
crucibles, and meiting “pots tor various useful purposes.” 

1284. JAMES MCGHIE, Glasgow, Lanarkshire, N.B., ‘* Improvements in appa- 
ratus for spinning or twisting.” 

1285. SAMUEL ieee saree jan., mr ‘s-road, Chelsea, Middlesex. 








ploy 


din 
le to the fi 








2517. CARL DIETRICH JULIUS SEITZ, Bury, Lancashire, “ Imp ts in 
the construction of furnaces for the recovery of the seda from the waste lyes 
resulting from the = of esparto grass or straw in the working and in- 
cinerating of p , and in an improved 
means of depriving it ord any offensive odour.” 

2518. JAMES WILSON, Salford, “ Improvements in outside blinds or 
sunshades for windows.” 

2519. RICHARD HODGSON, Southall, and WILLIAM HALLAM, Manchester, “‘ A 
new or improved method of and apparatus for protecting the side springs or 
elastics of boots and shoes.” 

2520. HENRY DEWHURST, JOHN WILLIAM DEWHURST, and ROBERT ELLIS 
DEWHURST, Aspley Print Works, near Huddersfield, Yorkshire, ** An im- 
proved process of ornamenting seal-skin cloths.” 

2521. HENRY LUNN, Horncastle, Lincoln, “‘ Improvements in postal sample 
bags or envelopes.” 

2522. JOSEPH CLEAVER, Leen Side, Nottingham, “Improvements in orna- 
menting bobbin net lace and other fabrics. 

2523. RICHARD CHRISTOPHER RAPIER, Victoria-street, Westminster, “ Im- 
provements in electric clocks, and in a tus connected therewith.” 

2524. HENRY BURTON Prag nanny oogan ,uang Bradford, Yorkshire, ‘‘ Im- 

in barrs from woo 

2525. WILLIAM PAYNE, Balham, Surrey, ‘Improvements in steam cocks or 
valves, also applicable for hot or cold water. 

2526. GUSTAV ADOLPH BUCHHOLZ, Shepherd’s-bush, Middlesex, “ Improved 
machinery for hulling grain.” 

2527. JOHN PETRIE, jun., Rochdale, Lancashire, ‘Improvements in ma- 
chinery or apparatus for washing wool and other fibrous materials.” 

2528. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements 
in photographic frames, and mechanism for making the same.”—A commu- 
—s from Garret Peter Bergen and Charles Thomas Bainbridge, New 








ork, U.S. 

ous. ROBERT Sm, M.D., Naples, ‘‘ Improvements in compositions for prevent- 
ing the fouling of ships* bottoms and other buildings exposed to the action of 
sea or impure water.”—12th August, 1868. 

2531. WILLIAM THOROLD, Norwich, “ A new or improved system of railways 
and rolling stock therefor, and the arrangement of electric telegraph line 
wires in connection therewith.” 

2532. ROBERT Be gpa bomen Surrey, “ Improvements in anchors and 
—- the same, also applicable to other tackling liable to sudden 

ns.” 

2534. ISAAC MORRIS MILBANK, Greenfield-hill, C ticut, U.S., “* Imp: 
ments in breech-loading fire-arms and - 

2535. BENJAMIN INGHAM, Bradford, Yorkshire, “ Improved means of dyeing 
warps of worsted, cotton, silk, or other fibrous substances.” 

2536. HAKAN STEFFANSON, Brompton, Middlesex, and JONAH HADLEY, City 
pine en gal Thames-street, Londou, “ Improved machinery for decor- 
callng 

2537. JOSEPH HOLDING, Wheelton, Lancashire, “Improvements in the healds 
or barnees employed in looms for weaving.” 

2538. SAMUEL CUNLIFFE LISTER, Manningham, Yorkshire, ‘‘ Improvements 
in machinery for combing wool, silk, and other fibre,” 

2589. ee CRAMPTON, Great Westminster, “ Im- 
—— a> preparing coal for burning, in supplying it to 
furnaces, and in burning powdered coal, also in apparatus to be used for 


these reso 
2540. HENRY KINNAIRD YORK, Grange Town Ironworks, Cardiff, ‘‘ Improve- 
ments in treating cast iron and other metals, and in agpanaian eanplayed 
therein.” — 13th August, 1868. 
2541. HENRY BOCK BINKO, Kingsland, Middlesex, a > in the 
treatment and preparation of indies fe for laundry and other lik 
London, “ ieplovepents in 


2542. WILLIAM SHAEN, Bedford-row, 








or app for planing and cutting wood.” 

1287. JOHN A, "REVELEY av MES, Deptford, and JOHN GILES SULLIVAN, 
New — Kent, “ Improvements in machinery for making bricks.”—20th 
April, 18! 

1302. MOSES SAVERY MAYNARD and ROBERT GRIME, Preston, Lancashire, 
“Improvements in machinery for governing the speed of motive power 
engines.” 

1316. WILLIAM ROBERT LAKE, Sonthampton-buildings, a. Lon- 
don, “‘ Improvements in carpet linings, and in 
the same.”—A communication from George Washington tA amg Boston, 
Massachusetts, U.S. 

1317. RENRY HILL, Nottingham, ‘ Improvements in water-closets, and in ball 
and other cocks, taps, and valves.” 

1323. EDWARD SAMSON, Little Anchor-street, Bethnal-green, Iondon, 
&) *' Utilising the hoop, rim, or frame under the top of an ordinary loo, centre, 
~ or other table, whether circular, oval, or any other shape.”—22nd April. 


1868. 
1335, THOMAS HARDCASTLE, Bradshaw Works, near Bolton, Lancashire, 
in the fe of bowls for mangles, washing machines, 
and other purposes.” 
1328. JAMES BUSH and HENRY _WELCHMAN, Aston-juxta-Birmingham, “ An 
d spring fi ing for b hes and other similar dress fastenings.” 

1332. » JOSEPH ARMSTRONG, Masbro’, near Rotherham, Yorkshire, “ Improve- 
ments in crossings and in switch apparatus to be used with the permanent 
way of railways.” 

1333. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** An improved steam cultivator.”—A communication from Philander 
Hayden Standish, Martinez, California, U.S. 

1339. WILLIAM ROBERT LAKE, Southampton-baildings, Chancery-lane, Lon- 
don, “ Improvements in cartridge boxes or holders.””—A communication ~ 
Paul Friedrich Schneider, Hartford, Connecticut, U.S.—23rd April, 1868 

1342. THOMAS TELFORD MACNEILL, Cockspar- street, Charing Cross, London, 
“ Improvements in apparatus for indicating the distances travelled by cabs 
and other vehicles, also applicable to the indicating of the fares payable for 
the distance travelled.” 

1346. DANIEL COLE LOWBER, Southampton-buildings, Chancery-lane, London, 
an improved wire tie for securing bales of cotton or woollen goods and 


er merchand 

ise. “CHARLES WEIGHTMAN HARRISON, Oberstein-road, Clapham Junction, 
Surrey, **I means 0 incrastation in boilers and other 
vessels in which water is heated.” 

1348, JOHN LIDDARD and GEORGE BUXTON, Birkenhead, Cheshire, ‘ Improve- 
ments in the rails and chairs of railways, and in the method of adapting 
railway chairs to rails.” 

1354, GEORGE AUGUSTUS WELCH, Sydenham, Kent, “ I in appa- 
ratus for the preservation of life ‘and property at sea.” —24th y~y 1868. 

136). PETER SPENCE, Newton Heath, Mi 
to the purification of gas used for illumination,”—25th April, 1868. 

1373. DOMENICO GERACI, Italy, “ The manufacture of an armour or 
armour plating material applicable to other 

1377. HENRY CHAYTOR, Witton Castle, near Darii arlington, Durham, ‘‘Improve- 
ments in the rolling stock of railways.”—27th April, 1868. 

1382, EUGENE MCDONNELL, Walli Lodge, Fareham, Hampshire, “ An 

: Romy oe cement.” 

4. GEORGE TOMLINSON ae Loughborough Park, Brixton, Surrey, 
‘*An improved manufacture of hair-seating, and for improvements in the 
mode of seaming or joining eee: and other woven fabric with a hair 
face, and strengthening the goods, and facilitating the upholstering of the 
- —A communication from Charles Bradley, Providence, Rhode Island, 


1385, "Guones ADDISON COX, Lochee, Dundee, Forfarshire N.B., “‘ Improve- 














ung 














a7, JOHN ARNOLD, Sheffield, Yorkshire, “ 
of steam boilers.”"—7th August, 1868. 
2516. HENRY HENSON HENSON, Parliament-street, W estminster, “ Improve- 
ments in metallic 
2520. HENRY DEWHURST, JOHN WILLIAM DEWHURST, ROBERT ELLIS Dew- 
monn Aspley Print Works, near Huddersfield, Yorkshire, ** An improved 
rocess of ornamenting sealskin cloths.”—12th August, 1868. 
2534. «. 1SkA0 MORRIS MILBANK, Greenfield-hill, Connecticut, U.S., 
ments in breech-loading fire-arms and cartridges.”—13th A 
2547. JOHN MACINTOSH, North Bank, Regent’s Park, London, “ Basietanen 
in submarine telegraphy.”—15th fugue, | 1868. 


impro 


sad eee 


All having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


Gist of Specifications Published Gasins the week encing 
29th August, 1863. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the ——. of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payahle at the lost-office, 5, High Holborn, to Ba 
Bennet Wooderoh, Her Majesty’s Patent office, Southampton-buildings, Chan 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
following descriptions are made from Abstracts expressly for THE 
ENGINEER, at the office of her 7 Majesty 's Commissioners of Patents. 


Class 1—PRIM MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
405. W. E. NEWTON, Chancery-lane, London, “ Sleam gauges.”—A communi- 
cation.— Dated 6th February, 1868. 

This invention consists in forming a pressure gauge by combining with a 
suitable metallic reservoir or fountain of mercury an exterior steam chamber 
which surrounds it, the steam chamber having a tubular connection with :he 
steam space of the boiler. The fountain of mercury is attached to the lower 
extremity of a glass tube provided with a pressure scale attached thereto. 
The invention, Secondly, consists in forming or graduating the scaje of the 
pressure gauge by exposing the reservoir of mercury to the action of steam ata 
series of temperatures due to pressures determined by a standard pressure 
gauge. The pressures are to be marked directly on the scale. The means of 
graduating the scale of pressures direct, without making use of thermometric 
degrees reduced to pressure by the table as heretofore suggested, obviates any 
liability to error, and renders the pressure gauge so obtainedentirely reliable. 
484. W.G. H. TAUNTON, Liverpool, ‘ Pumps.”—Dated 13th February, 1868. 

This invention is carried out as follows :—Within the head of the pump, 
which can be cast in one piece or otherwise constructed, as desired, the in- 
ventor forms an annular space closed at the bottom, and causes to reciprocate 
vertically therein the free end of a hollow cylindrical bucket to which the 
spear rod or rods is or are attached. The said hollow cylindrical bucket is 
fitted with a valve on its closed or upper end, which is free to open outwards, 
and is provided with a packing ring or packing rings to bear against one or 
both of the metal surfaces of the annular space. The passage or way through 
which the liquid is lifted is encircled by the said annular space, and the bottom 
box is fitted on or near the top of the said passage or way. To reduce the 
friction of the water against the internal surfaces of the pamp toa minimum 
he carries the suction pipe upwards in a straight line into the said passage or 
way. Pumps now in use can be altered and adjusted in accordance with this 
invention by fitting within the working barrels thereof a hollow cylindrical or 
tapering piece with the bottom valve therein, and securing a hollow cylindrical 
bucket packed preferably on its outer surface to the ordinary spear rod.—Not 

led with, 


— = 








Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


488. J. Woop, Kenwick, Cumberland, “ Indicating the position of railway 
points. ”"—Dated 13th "February, 1868. 

This invention relates to certain new and improved means for indicating the 
position of railway points, and consists in using a bar or rod which passes 
through suitable holes formed in the rails and movable points; the bar or rod 
is not fixed to either the rails or the points, but at one end a "head is formed, 
or a nut is placed on it, to enable the point to pull back the bar or rod as the 
points return to their fixed position ; its opposite end is connected to one arm 
of a bell crank lever fixed upon the indicator post, or in any other convenient 
position, the other arm of the bell crank lever being coupled to a rod which is 
again attached to the lever which actuates the indicator itself. When an 
engine or train is passing over the points the action or blow of the wheels 
on opening them is not communicated directly to the indicator, for the reason 
that the rod before referred to is not rigidly fixed them; immediately, how- 
ever, the points are free to move, aspring or weight attached to one of the 
levers before referred to comes into action and draws the indicator into position, 
so that the signalman at the semaphore signal box or engine driver know 
when the train has passed. If the points are properly closed in this Way, no 
shock is directly communicated to the indicating mechanism by the train on 
passing the points,—Not proceeded with, 











Sept. 4, 1868. 
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495. D. ELLAND, York, *‘ Apparatus for signalling in railway carriages between 
driver and guard.” — Dated \4th February, 1868. 

According to one portion of this invention a friction wheel is fixed under- 
neath each carriage, with tire of wood, iron, or india-rubber to be worked by 
the carriage axle when needed. In connection with the friction or No. ! 
wheel, No. 2 wheel is fixed and worked by a strap or band passing over a drum 
fixed on the axle of No. | wheel; for signalling driver and guard a rope, chain, 
or strap runs along the centre and underneath the carriage in separate lengths, 
and is connected with the axle of No, 2 wheel by means of a ring-hook pulley, 
or by passing through the axle; hooks are affixed to the ends of each rope, 
chain, or strap for the purpose of adjusting between the carriages the said rope, 
chain, or strap. Under the tender a spiral spring is fixed, through which a 

chain, rod, or elastic band passes, and is connected with the valve of the 
whistle on the engine, also to the said spiral spring, and is then coupled to the 
rope, chain, or strap that passes under the carriages; a direct communication 
is thus effected from the whisti¢ un the engine to the last carriage or van in the 
train.— Not proceeded with. ns f 
498. A. LEMASSON, Paris, “ Dials or indicators for showing the distance 
* travelled by cabs, and other public conveyances, and the fares due for the 
same.” —Dated 14th February, 1868. 
The patentee claims a system of jointed rods or organs for transmitting 
ion to the dials; certain indicators for showing the distance travelled and 
the fares due; and the combination of three levers whoze indications on a card 
check the driver by marking the fares collected, and the rate of speed of the 
horse, substantially as described. 
502. G. A. J. E!CHBAUM, Southampton- buildings, Chancery-lane, London 
“«“A pparatus for indicating the amount of money received by omnibus con- 
ductors and other ."— Dated 14th December, 1868. 

Here the inventor employs apparatus, consisting of a train of gearing giving 
motion to hands pointing to suitable marks, divisions, or indications upon dials, 
and he causes motion to be given to such train of gearing by means of a handle 
actuated by the attendant to which a suitable click or driver is connected, such 
driver giving motion to a suitable ratchet wheel which, in its turn, gives motion 
to the hands. The handle in giving motion to the gearing also gives motion to 
a hammer, which, forevery penny or other unit of money paid, is caused to 

a bell, and thereby indicates by sound the number of pence or other unit 
of money received by the person in charge, whilst the hands will, by pointing 
to the marks, divisions, or indications on the dials, indicate the gross amount 
of money received in a given time.— Not proceeded with. 

509, W. EASTERBROOK, Kilburn, “‘ Actuating, locking, interlocking, and con- 
trolling railway points and signals.” — Dated \5th February, 1868. 
This invention is not described apart from the drawings. 


Class 8.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

470. 8. C. LisTeR, Manningham, York, ‘‘ Looms.”—Dated \\th February, 1868. 
This invention relates to that class of loom in which two pile fabrics are 

woven together face to face, and are cut asunder by a knife which severs the 

pile between them. Heretofore it has been proposed to cut the pile by means 
of a knive or blade which is moved to and fro from side to side of the loom, and 
it has also been proposed to sharpen such knife by causing it, near each end of 
its to-and-fro movement, to rub against stones or grinding surfaces. According 
to this invention the patentee employs revolving, grinding, or polishing 

aces to act on the knife whilst it remains at rest at one end, or it might be 
at both ends, of its stroke. He employs one revolving grinding surface to act 
on the under surface of the knife and the other on its upper surface, and by 
preference he places both revolving surfaces on the same side of the loom, and 
supports the axes which carry such revolving surfaces in a flame which can be 
alternately raived and lowered, so as first to bring one revolving surface 
against one side of the cutting edge, and then the other revolving surface 
against the other side of the edge; the revolving surfaces are not brought 
into contact with the knife until the knife is at rest. The raising and lowering 

of the frame carrying the axis of the revolving surfaces may be effected by a 

lever acted on by a cam wheel or otherwise. 


hd, 


483. 8. SEVILLE, Lees, L *, y or apparatus to be employed for 
sizeing and balling yarns and threads.”—Dated \sth February, 1868. 

This invention consists in combining or applying to the delivery end of such 
machines as tape legs, slashers, or other suitable apparatus used for sizeing 
yarns, a peculiar construction of balling machines, so as to constitute a sizeing 
and balling combined, to accomplish both objects at one continuous 
operation. 

508, D. WHITTAKER, Blackburn, “ Healds or heddles, and other parts of looms.” 
—Dated 15th February, 1868. 

This invention consists, First, in improvements in metallic healds or heddles, 
and in hinery or app for fi ing the same. He employs the 
ordinary two pieces of bent wire in cunnection with each eye of the heald, the 
eye being linked to each pair of wires, and so on for as many eyes as the heald 
requ res. The outer ends of the wires are formed as hooks, to which are 
attached yarns or threads which are passed over the two heald staves of the 
heald, and either fastened or allowed to be loose, as may be required ; and for 
preventing the eyes and wires from locking or buckling, and also for protecting 
the hooks and yarns on the staves, the patentee keeps the staves of each heald 
at a fixed distance apart by wooden or metal rods of improved shapes, a rod 
being placed at each end of the staves, and so formed as to prevent the staves 
of the several healds from touching each other. 








“© Marhé, 














4.-AGRICULTURE. 
Including Agricultural Engines, Windl » Impl ts, Flour 
Mills, &c. 


475. R. YounG, “ Apparatus for training, levelling, and dressing millstones.””"— 
Dated 12th February, 1868. 

The patentee claims, First, the training, levelling, and dressing of millstones 
by means of improved combinations of app » sub liy as described ; 
Secondly, the dressing of millstones by means of a diamond or suitable hard 
stone, to which a suitable rectilinear motion is imparted, and which is sup- 
ported, adjusted, and guided by imp: d app , Substantially as described ; 
Thirdly, the fixing of the diamond by adjusting it in a cavity with a contracted 
outer orifice through which its cutting angle projects, substantially as 
descri 








544. R. BLEZARD, Liverpool, ‘‘ Machines for cleaning wheat and other grain.” — 
Dated \9th February, 1868. 

The object of this invention is to provide a machine by which wheat and 
other grain can be thoroughly cleaned and freed from extraneous matter at one 

P i The p ploys two main parts, the one surrounding the 
other, and causes them, by power applied in any convenient manner, to rotate 
in opposite directions, the grain to be cleaned being passed between them. 
The inner part consists of a solid or hollow inverted cone or cylinder or piece 
or any other form fitted with beaters on its periphery or sides, mounted on a 
shaft supported in a step or other bearing ; the other or outer part consists of 
a screen or cage of wirework or perforated metal, also supported in a step or 
other bearings. Screws or other mechanism to move one or both of the said 
parts are provided, so that the distance apart can be increased or decreased at 
pleasure. By moving them further from or nearer to each other the rubbing 
or cleaning action on the grain will be lessened or augmented. The grain, in 
its passage through the machine, is alternately thrown outwards and inwards 
by the motion of the surfaces of the parts which, as above mentioned, rotate 
in opposite directions. This action thoroughly cleans it and separates the 
extraneous matter, which is projected through the meshes or openings in the 
screen or cage, and so separated from the grain. 








Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
465, A. BRIN, Paris, “ Apparatus for generating and applying gas from air and 
hydrocarbon fluids for lighting and heating purposes.’ — Dated \1th February, 
1868. 

The patentee claims, First, constructing apparatus in which gaseous vapour 
is produced in a generator by a constant and continuous feed of the hydrocarbon 
fluid in drops, and by a regular and automatic distribution of the fluid in the 
carburator, substantially as described and represented in the drawings, 

ly, the several ar of bed and rep ited in 
the drawings for adapting or applying the generating apparatus described for 
Thirdly, ding to 





cement, or Roman cement, or other simi‘ar cement, and he also combines with 
the mixture other materials, varying according to the purpose for which the 
block or composition is required. Thus for use outof doors and in massive «truc- 
tures he employs ashes of coal or coke, cement, slag, lime, and water glass. 
For use inside buildings, as for firep 
coal or coke, cement, slag, and lime, without water glass. For use inside 
buildings for lighter purposes he uses asbes of coal and coke, slag, and lime. 





f arches and purposes, he uses ashes of | 


For use in structures exposed to water, for building cellars, and for similar pur- | 


p ses, he uses ashes of coa! or coke, cement, slag, lime, and river sand. The 
prepared materials may also be used for flooring. 
525. J. WALKER, Poole, ** Ornamental tiles, &c.”—Dated \7th February, 1863. 

According to this invention the patentee perforates the absorbent mould in 
the parts where it is recessed, in order to form the pattern with small holes 
which serve to supply the air more freely between the die or mould and the 
moulded tile, and cause the two to separate more readily. Also, in place of 
filling the mould as usual, he forces it upon a batt or slab of clay or clays by 
means of a press or otherwise, and the requisite impression is thus formed onthe 
batt or slab of clay or clays, the holes giving free escape to the air and allowing 
the clay to penetrate into all the recesses of the mould afierwards in the usual 
way. The hollows in the moulded slab or batt of clay or clays are filled in 
with clay of another colour or colours, and the tile is finished as heretofore. 
The same process of fi licable to slabs, bricks, and other arti- 
cles. 

528. W. R. LAKB, Southampton. buildings, Chancery-lane, London, “ Kilns."—A 
communication. — Dated \8th February, 1868. 

This invention relates to a method of burning or baking bricks, tiles, and other 
articles by passing them on trucks or moving platforms through a long tunnel 
provided with means for regulating the temperature, whereby the bricks or 
other articles are heated and cooled gradually during their passage through the 
tunnel. The improvements consist, chiefly, in the peculiar construction of the 
kiln or tunnel, in the means for effecting the gradua} heating and cooling of the 
bricks therein, in the novel construction of the trucks or platforms for carrying 








and in the devices for controlling the motion of the trucks, and for | 


adjusting them in any desired position in the kiln.—Not proceeded with. 
532. J. and J. HINKS, Birmingham, “ Portable stoves.”—Dated 18th February, 
1868, 

Stoves made according to this invention are especially suitable for burning 
petroleum oil or petroleum spirit, but other liquid combustibles may he 
employed. The patentees construct a portable stove in the following manner : 
—The body of the stove consists of a hollow perforated cylinder of metal, the 


bottom of which has an opening sufficiently large to permit of the cone of the | 


burner being passed through it. The said body is supported above the lamp at 
the required distance by means of arms or brackets on the lamp stand. The 
lamp is supported on a stand provided with handles, by means of which the 
stove may be carried about. A short distance above the flame is a hollow 
cone of sheet metal, up which the current of heated air and products of com- 


bustion from the lamp pass, and on the top of the perforated cylinder a hot | 


water reservoir or boiler fits. The hot water reservoir hasa conical tube 
passing through it, np which the current of hot air from the lamp rises and 
passes into the room. The cover of the hot water reservoir and conical thbe is 
so formed that the heated air in passing into the room carries with it a portion 
of steam rising from the water, and thus keeps the air of the room sufficiently 
supplied with moistare. By means ofa tap hot or boiling water may be drawn 
from the builer. The lower part of the body may be made of glass, so that 
the lamp serves as a source of light as well as heat. When the body of the 
stove is of metal, the patentee inserts near the bottom a piece or pieces of talc 
through which the state of the flame can be observed. 

541. H, CHAMBERLAIN, Wakefield, *‘ Manufacture of compressed bricks.”— 

Dated \Sth February, 1868. 

This invention consists essentially in pressing the brick two or more times 
and each time in a fresh mould, so that the second pressure which is exerted 
upon a brick delivered from the first mould in the more or less defective state 
usual in dry brick moulding perfects the article by completing the expulsion 
of the confined air, and equalising the density of the brick, which, according to 
this invention, is turned over or reversed whilst passing from one mould to 
another, and, conseqacntly, becomes equally pressed on the top{and bottom sur- 
faces. 

557. J. G. JONES, Newport, Monmouthshire, “ Machinery for exhausting air, 
suitable to be used for ventilating mines, &c.’"— Dated 19th February, 1868. 

Here the patentee constructs a casing which is mounted on a central axis 
and around the axis on one or on both sides are apertures for the passage into 
the casing of the air from the mine or other place to be exhausted. The casing 
has two or more hollow arms formed upon it, which spring from the central 
portion of the casing approximately in a radia! direction opposite to that in 
which the casing is driven; the end of the arm is open and forms the exit for 
the exhaust air from the mine or other place. On the leading or convex side 

f each arm there is formed a hood to take in air; it has a wide open mouth 
which receives the air standing in its course, as the hood is carried round with 
the other parts of the casing. From the mouth the air passage in the hood 
gradually diminishes in area in passing outwards along the arm until at some 
distance from the outer end of the arm the hood opens into the exhaust air 
passage in the arm, and the air taken in by the hood consequently enters this 
passage, and acts as a blast to urge forward the current of air issuing from the 
mine or other place through the arm. When the apparatus is required to 
work under varying diti it is desirable that the plate which separates 
the exhaust air passage in the arm from the blast passage in the hood should be 
made adjustable. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
478, S. B. TUCKER, Parliament-street, London, “ Cartridge boxes or holders.” — 
A communicaion.—Dated \2th February, 1868. 

The patentee claims, First, constructing cartridge boxes or holders with 
portions of india-rubber or other elastic material, arranged withia the box or 
frame, substantially as and for the purpose set forth. Secondly, lubricating the 
cartridges and projectiles in the box or holder substantially in the manner 
described. 


511. E. COTTAM, Battersea, ‘‘ Breech-loading fire-arms.”—Dated 15th February, 
1868. 


The patentee claims, First, the general arrangements and combination of 
parts of breech-loading fire-arms, whereby the exploding pin is set and the 
empty cartridge case is withdrawn, by the raising or opening of the breech 
block, as described and shown ia the drawings. Secovdly, the construction of 
a tube or quill with the extractor forming part of or attached thereto for the 
purposes described, and fitting the same within the joint or knuckle of 
the breech block, as described and shown in the drawings. Thirdly, the con- 
siruction of an additional tube or quill formed with a spiral slot or inclined 
cheeks on it, and fitting the same on the pin upon which the breech block turns 
for compressing or setting the main spring in the manner described and shown 
in the drawings. Foarthly, ing a lever on the tube or 
on the pin of the breech block, so that the spring and rammer may be set at 
half-cock without the necessity of opening the breech, as described and shown 
in the drawings. And, Fifthly, he claims fitting the main spring within the 
body of the breech block or within the thumb piece in the manner shown and 
for the purposes described and illustrated in the drawings. 

519. A. H. BRANDON, Paris, “ Breech-loading 


in means of opening and cocking the gun by one single motion. For this pur- 
pose the patentee forms on the extremity of the closing bolt a groove of such a 
form that immediately after firing the holt can be turned round on its axis, 
then drawn back with the hammer, and afier inserting the cartridge, pushed 
home and turned back on its axis, leaving the hammer in a position for firing 
by pulling the trigger. Secondly, in giving such a form to the slot in which the 
bolt is drawn in a straight line, and then turned on its axis for opening and 
closing the arm that by curving the extremity of such grinding slot the rectili- 
near motion is gradually blended into the rotary one, by which means the 
closing and opening are effected much more rapidly and easily, whilst, when 
using metallic cartridges, the danger of explosion by rapidly closing the bolt is 
avoided. Thirdly, in adapting to such arms an extractor moving in a line with 
the barrel bedded in the breech , and actuated by a stud projecting 
from the same in a cavity cut in the bolt, the form of which cavity being such 
that the extractor remains stationary during the rotary motion imparted to the 
bolt, and is only actuated by a part of the rectilinear motion. Fourthly, in 
metallic cartridges adapted to these arms, and wherein the shell is made in ne 





lighting and heating purposes. 

the modification desc ibed. 

485. R. GEORGE, Kilburn, “Gas stoves for heating and ventilating.” —Dated 13th 
February, 1368. 

This invention relates to improved arrangements in the mode of admitting 
air to, and in carrying off the products of combustion from, gas stoves, and also 
in the arrangement and construction of such stoves for heating aod ventila ing 
apartments or vuildings. For this purpose the patentee prefers to construct the 
chamber ortbody of a stove of thin sheet metal, access being had to the burner 
or burners by means of a door which can be closed so as to exclude the atmo- 
sphere from entering the stove, except through the air supply pipe. The air 
for supporting combu-tion enters the lower pa:t of the stove by means of a pipe 
in communication with a chimney flue cr pipe, which is also connected by a pipe 
With the upper part of the stove to carry off the products of combustion. The 
combined inlet and ouilet pipe may be so arranged as to transmit heat to the 
Part of the apartment or building through which it is conducted. Diap 
are by preference arranged in the upper and lower ends of the stove to distribute 
br ay —_ — of — within the chamber. The door or other part 

ly 0 stove may arranged to transmit light h glass or 
mica panels if desired, . ee 
515. L. MUMMENHOFF, St. 
ture of building J. 


“Ss SPP iS 


Mary-axe, London, “ C iti 
blocks.” —Dated \5th February, | 
ashes of coal 
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and coke and Portland 








piece with no hole or opening at the back, and charged with a cap or fulminate 
intained in place, either by a wad of P dboard or Pp i 
gunpowder, 
534. C. E. BROOMAN, Fleet-street, London, “‘ Breech-loading fire-arms.”—A com- 
munication, — Dated \8th February, 1868. 
This invention has reference to a former patent granted to the present 
patentee 71h September, 1866 (No. 2304), the subject of that patent being the 





now celebrated Chassepot gun, recently adopted in the French army. The 
present invention is not described apart from the drawings. 

Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

497, H. A. BONNEVILLE, Sackvi‘le-street, Piccadilly, London, “ Improvements 

in moderator or carcel lamps.” —A communication.—Dated 14th February, 


1868. 

This invention relates to an apparatus or mechanism adapted to moderator or 
carcel lamps, which, by means of automatical clock ork, gives warning when the 
mechanism of the lamp requires winding up, and consists in fixing under the 
xeliery which receives the glass tube, and on the uprights which suppor: this 
gallery and the upper part of the lamp, an alarm bell, or any other such like 
or analogous sounding apparatus, and a little movable hammer carrying a tail- 
piece or appendix well-nigh reaching the ordinary rack of the lamp. The 





upper portion of the sald rack is furnished with one or several studs, which, 
when the said rack has well-nigh attained the lower end of its course, con- 
secutively hook on to the hammer, which, being provided with a spring 
actuating it, strikes when freed from the studs the bell or alaram as many times 
as there are studs upon the rack. 


477. W. G. C. HUDSON, Islington, “ Revolving stands for culinary purposes.”—A 
communication.— Dated 12th February, 1868. 

— invention is not described apart from the drawings.—Not proceeded 
with, 

522. W. LINCOLN, Southampton-buildings, Chancery-lane, London, *‘ Lamp 
burner.” —Dated 1ith February, \868. 

This invention relates to burners for lamps for burning petroleum and other 
mineral oils, and consisis, chiefly, in constructing such burners with an 
a‘justable part, which carries the base or gallery for supporting the chimney.— 
Not proceeded with. 

524. F. CH&VASSU, Paris, “ An improved shirt.”—Dated 11th February, 1868. 

This invention consists in making shirts, the bodies of which are of flannel, 
and in applying thereto a front of linen or like material, with the collar band 
of the same material. The inventor also forms the sleeves of flannel and the 
cuffs or wristbands of linen or like material.— Not proceeded with, 





Class 8 CHEMICAL. 

Including Special Ch land Phar tical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

441. 2S. SZERELMEY, Pimlico, “ Preserving wood,"—Dated 8th February, 





In order to preserve railway sleepers and other timber from white ants, 
toredo navalis, dry rot, and decay from other causes, the patentee dissolves, in 
fifty gallons of boiling water, 10 lb. of powdered potassa, and 40 1b. of powered 
lime. In another 150 gallons of cold water, he mixes 40 1b. of sulphuric acid, 
and afterwards he mixes the two liquids together ; this is compound No. 1. 
Again, he boils in an iron pot fifty gallons of crade petroleam, 401b. of 
asphaltum, 30 !b. of powdered lime, mixing in th ith, by prefe , 201b. 
of zopissa, and lets it boil until it ignites. As the zopissa can only be dissolved 
by fire, after half an hour’s boiling, he mixes therewith one pint of sulphuric 
acid; this is compound No. 2. He immerses the railway sleepers or timber in 
the liquid No. | for a quarter of an hour, or he coats them with a large tar 
brash, and dries them for a day or two afterwards. He also coats the sleepers 
or timber with a tar brush well on all sides with the composition No. 2in 2 
hot state. 

455. T. J. CLANCY, Cheetham, near Manchester, ‘‘ Matches, &c.”—Dated 11th 
February, \x64. 

Here the inventors form on one shaft or stem a combined match and fusee, 
the fusee head being at one end of the stem and the match head, which would 
set flame to the stern, at the other end; so that a person who occa: 
required both descriptions of light would be supplied with them without 
carrying two sets or boxes of lights, one for use in exposed situations, and the 
other for indoor use, or wherever a steady flame would be required. By this 
arrangement also the shaft or stem of the fusee is utilised, and instead of being 
thrown away uselessly is consumed in flame.—Not proceeded with. 

462. H.D. HUMPHREYS, Westbourne Park-road, Middlesex, “ Decarbonisation 
of molien iron for its conversion into steel.” — Dated \\th February, 1868. 

The molten iron from the furnace is carried to the edge of a suitably-arranged 
fall of about 100ft. or other convenient height, and allowed to drop in a shower 
through a perforated plate or plates of such a size in the perforations that the 
amount of division of the molten metal, together with the rapidity of the 
descent, shall cause the same to be converted into steel on its arrival at the 
bottom of the fall or series of falls, where also can be added, if found dest 
the requisite quantities of ores of manganese for perfecting the quality of the 
steel formed by this process, which process can also be applied to the decarbon- 
isation of other substances as well as cast iron.—Not proceeded with, 

469. J. WENDEN, Barnsbury, and T. P. B. FUSSELL, Holloway, “ Ornamenting 
glass.” —Dated \ith Fi 68. 

The object of this invention is to produce a diaper, damask, or other pattern 
upon ground glass. In the improved process the inventors first grind the 
whole surface of the glass, and then lay on the pattern with varnish or other 
resisting medium in the ordinary way, but instead of eating away or etching 
in the pattern by strong acid, so as to produce a sunken surface of clear glass, 
or nearly so, as is usually done, they dilute the acid with from ten to twenty 
times its own bulk of water, more or less, so that the acid, instead of eating 
away or etching Gown the surface of the glass, merely produces a stain upon 
the same. By these means they produce a diaper or pattern upon the glass 
with a perfecily level surface, and of a superior and more delicate appearance 
than the ordinary etched designs, and at the same time effect a very consider- 
able economy in the cost of the hydrofluoric acid employed.—Not proceeded 
with, 





480. H. B. Conny, Battersea, “ Manufacture of acetic acid.”—Dated 12th 
February, \868. 

The object of this invention is more conveniently and economically than 
heretofore to produce from crude or impure acetate of lime, such as is met with 
in commerce, or such as is obtained by the neutralisation of impure acetic 
acid, a commercially pure salt, and further to obtain from such salt a com- 
mercially pure acetic acid. For this purpose the patentee adds chloride of cal- 
cium to a solution of crade or impure acetate of lime, and crystallises out from 
the mixed solutions an aceto-chloride of calcium, of which the composition is 
Ca Ce C4 H3 Ca 01 X 10 Aq., which is a salt having the property of 
itself readily from impurities in crystallising. Also from this pure salt he 
obtains a pure acetic by addirg to it a strong acid, and distilling off the 
acetic acid from the mixture. 

481. J. G. WILLANS, St. Stephen's-crescent, London, ** Manufacture of iron and 
steel.” —Dated \2th February, 1868. 

The patentee claims the manufacture of cast steel from granules or particles 
of decarburetted cast iron after separation of oxide used in decarburetting them 
without fusion. 

493. W. R. LAKE, Southampton-buildings, Chancery lane, London, “ 
and condensing the volatile portwns of ores.” —A communication.—Dated 13th 
February, 1868. 

The nature of this invention—which is more especially designed for the 
t of ores ming quicksilver—consists chiefly in the combination 
of a furnace for roasting ores with app for ng the volatile sub- 
stances expelled from the same. The said invention also consists partly in the 
means for creating a draught or current of air, whereby the combustion in the 
furnace is increased, and the said volatile products are carried from the farnace 
to the condensing apparatus. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
535. W. PERKINS, Russell-place, Fitzroy-square, London, and G. TANDY, Penge, 
“¢C d applicable for insulating electric conductors.”—Dated 18th 

















iP ‘PP 
February, 1864. 
The patentees claim the combination of anthracene or paranaphthaline and 
naphthaline with india-rubber, gutta-percha, gum ballata, and other analogous 
vulcanisable substances and sulphur, fur the purpose of producing a preparation 
or compound applicable to the uses or purposes above mentioned, or any 
analogous purposes. 


Class 10.—MISCELLANEOUS 

Including all Specifications not found under the preceding heads, 
336. J. WALKER, Beeston, near Leeds, and J. HUDSON, Bowling, near 4 
** Machinery for turning and cutting wood, &c.”—Dated 3ist January, 1868. 

This invention consists of a series of spindles supported between two discs; 
these spindles rotate on their axes, and an intermittent motion is given to the 
discs by a pin and star wheel. To each spindle is fixed a mandril 
the article to be turned, and these mandrils are held by a swivel bracket 
to another disc to facilitate the removal of the finished bobbin or other article, 
and to place a block or rough article on the mandril. The cutters are held 
in a segmental bracket ani the bobbins are acted upon in succesion 
by the different tools or cutters which first rough out the block of wood, or 
other substance, then tarn to the proper size, and ultimately polish it with 
sand paper, or otherwise. The traversing motion is giving to the cutting tools 
by an eccentric or cam acting on the segmental bracket. The turned up bob- 
bins or other articles are removed from the mandrils and rough blocks for the 
bobbins, or other articles, are put on the mandrils while they are stationary, the 
rotary motion of the spindles and mandrils being given by a strap or other 
gearing which only operates on the spindles supporting the bobbins or other 
articles when presented to the cutters. 

318. G. CLARKE, Lower Heath, Hampstead, ‘‘ Fire escapes.”"—Dated 31st Janu 
ary, 1868. 

This invention refers to a de«ign registered 12th March, 1863 (No. 4345). 
The patentee claims, First, strengthening the main ladder by means of a dia- 
gonal wire truss at the back thereof, arranged substantially as described, 
Secondly, providing the guiding quadrants on the main ladder with three 
pulleys over which the side wire trussed to the main ladder are made to pass, 
substantially as described. Thirdly, effecting the raising and lowering of the 
fiy ladder by means of grooved wheels or pulleys fixed thereto, over which 
endless cords, wire ropes, or chains pass that are worked by means of a wind- 
lass or otherwise at the lower end of the ladder, substantially as described. 
Fourthly the application of a collapsible tube or shoot, arranged and operating 
substantially as described, in place of the distended canvas and wire 
trough now employed. Fiithly, providing the fly ladder with a 
sliding ladder arranged and operating substantially as described. 
arranging the front wire stays to the main ladder 
described. Seventhly, providing a box or 
framing of the escape for containing a supply of fire 
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Eighthly, providing one or more pulleys or sheaves at the upper end of the | 

main ladder for raising and lowermg fire hose and other objects, all substan- | 

tially as described. | 

349. G. MOULTON, Manchester, ‘‘ Pentagraph engraving machines.” —Dated 1st | 
Fe 18 


* Im the aforesaid it is desirable at certain times to be able to re- 
verse the motion of the tools, so as to effect a change in the pattern, or in the 
repetition of the pattern, usually understood as ‘turning over,” whereby, 
without changing the direction of motion of the pentegraph, the direction of 
motion of the engraving tool or tools may be reversed, and the invention re- 
lates to an improved method of effecting such reversal in the case of machines 
having but one row of tools, avd for effecting the ‘stepping ” of the pattern 
or the changi the positi of portions of the design or repetitions of the 
same. This reversal the inventor effects by connecting the tool bar to an end- 
less band, or a band acting as an endless band, and passing around drams or 
pulleys, the said tool bar being connected either to one portion of the band, 
or to another portion of the band, moving in a contrary direction, according 
as the tovul bar is required to move in the same direction as the bar moved 
by the pentagraph, or in a direction contrary thereto. —Not proceeded with. 

350. J. V. JONES and G. J. WILLIAMS, Birmingham, “ Metallic tubes.”— 

Dated \st February, 1868. 

The patentees claim making the open joint of the tubes of a helical or 
screw-like figure, so as thereby to increase the rigidity of the tubes and to 
prevent the liability of the joint to open outwards and crack or disfigure the 
ernamentation of the tubes, substantially as described and illustrated. Also 
the ar or bination of the parts of hinery for the facture 
of open-jointed taper metallic tubes, as described. 

351. BR. C. SMITH, Edinburgh, “ Construction of sinks, &c.”—Dated 1st 
Fi , 1868. 

This invention consists in forming the trough with a vertical ledge or pro- 
jection on the back and two ends, whereas the front side is formed with a lip 
or overhanging ledge, so that the destruction of the fixings connected with 
such apparatus may not occur by means of the water overflowing on all the 
four sides, as at present; the liquid in the vessel or trough, when full up to 
the level of the front lip only, then overflowing the vertical edge on three sides 
of the trough, may be covered with timber or other material to give it a more 
finished appearance, 

359. H. AITKEN, Falkirk, “* Treating iron ores.”—Dated \st February, 1868. 

The First part of this invention reiates to the treatment of iron ores or iron 
stones for the purpose of obtaining certain products therefrom, and in order to 
carry it into effect a platform or bed of clay, brick, stone, iron, or other 
material may be formed horizontally or at any suitable angle (the patentee 
prefers to have it at an angle of | in 30), and upon this bricks or other such 
substances are placed in one or more layers, with open spaces between them, 
ora perforated pipe or ppes may be placed on the platform or bed, or the 
iron ore or ironstone may itself be used in making or forming these open spaces 
through or below the heaps, and so dispense with the bricks or pipes, or a 
metallic or clay bed may be used. The iron ore or ironstone to be treated is 
placed upon the platform or bed, or npon the open brickwork, or on and around 
the pipes, and covered over with iron, bricks, loam, mould, turf, clay, or other 
material or combination of these, for the purpose of retaining the carbon in the 
ironstone after the heap is fired. The heap may be fired and air admitted and 
regulated from the top or otherwise. The open spaces in the iron ore or iron- 
stone, or the brickwork underneath, or the pipes constituting flues, com- 
municate through a condenser with a stalk or chimney, so that when the iron 
ore or ironstone is ignited the heat and products of combustion are drawn 

d din suitable pipes, chambers, or flues, and collected 
Water may be caused 
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into vessels and preserved for use. to flow through the 
open spaces or pipes, so as to facilitate the ing and coll ig of the 
cordensible matters. Steam and water may also be put amongst the iron ores 
or iropstones from time to time while combustion is going on to facilitate the 
condensing of the gases, and towards the end of the process steam and water 
may again be admitted, with the view of facil ig the sep jon and con- 
densation of the sulphur. The iron ores or ironstones being thus carbonised 
may then be removed, damped, or watered out, and reduced into pig iron. 
Malleable iron or steel, or the carbonised iron ore or ironstone, may be 
allowed to remain on the same platform, and there be ealcined in the usua! 
manner. Another part of the invention rclates to improvements in ovens or 
draw kilns, for the purpose of carbonising iron ores or ironstones. In ovens 








pressed wood either before or after or pressing with a solution 
of caoutchouc or other equivalent gum, which, when dry, serves to retain the 
d or 





the usual depth, and tightly fitting male screws with solid square heads (made 
by preference of steel) are fixed into these female screws, so that when 





fibres of the wood in the condition to which they have been p 
moisture, as described, Secondly, 


embossed, and renders the wood impervious to 
ihjectt d after being treated with the 





| yj the p wood, 
solution of caoutchouc or other equivalent gum, to a vulcanising process, as 


and for the purpose described. 
372. R. A. JONES, Aylesbury, “ Warming and ventilating."—4ih February, 
1868. 


This invention consistsin constructing a vessel or apparatus so that the sa’ne 
may be fitted on orin or be formed in or on astove, or used in connection with the 
same, or with any suitable heat supplier, such vessel or apparatus having pipes 

d or ch 


h 





orp an bers, any or all of them placed in communi- 
cation by suitable opening or openings with the external atmosphere, or with 
any air renovator, and at another opening or jcating with 





the room, apartment, or place to be warmed or ventilated. This vessel or app.a- 
ratus should be supplied with water, and arrangements may be made for letting 
off hot air, so to act on the water as to vaporise the same, thus rendering the 
air hygrometric. This vessel or apparatus may be provided with valves or 
dampers for wholly or partially closing the openi of the ages or chambers 
aforesaid; and such vessel or apparatus should be constructed of metal or 
material that will with d the application of heat even when wateris not used 
in the vessel or apparatus, as, for instance, when sand is used for increasing the 
heating effect or otherwise, or when the space usually eccupied by the water 
is left vacant, in which manner it can be used, when thought desirable, as is 
illustrated in the drawings. 
373. E. GRETHER, Manchester, and T. BAILEY, Huddersfield, ‘‘ Machinery for 
cutting discs or washers of india-rubber, &c.”—Dated 4th February, 1868. 

The principle on which this machine is based consists in imparting to india- 
rubber or other cords or cylinders, having the exact diameter of the discs or 
washers, a rapid rotatory motion round their axis, and then to allow a knife, 
placed at right angles to the axes of the said cords or cylinders, to cut as many 
dises or washers off at one stroke as there are cords or cylinders to be operated 
upon.— Not proceeded with. 
374. J. Lewis, and R. and E, ALSTON, Preston, “ Movable fire-bars.”— Dated 

4th February, 1868. 

A ding to thia i ion a rocking motion is imparted to the fire-bars. 
The invention is not described apart from the drawings. 
377. R. MORTON, Hackney, “* Refrigerators.” — Dat-d 4th February, \868. 

Among the features of this invention are the following:—The invention 
relates to certain arrangements anJ improvements in refrigerators or apparatus 
for cooling liqaids, worts, or other fluids, for which letters patent were granted 
to the patentee in 1862 (No. 939’, and consist in arranging one-half, or any 
portion of the tubes which form the apparatus or cooler on a hinged frame, 
attached to and forming part of the cooler, or, instead of hinging a certain 
portion of the tubes, the patentee fixes them to a separate frame, so that they 
can be raised entirely clear or lifted bodily out from amongst the fixed tubes. 
He uses separate streams of water or other suitable liquid for cooling the 
stream or streams, the hinged or lifting part of the app being separat 
from the stream or streams in the fixed part, or he cools the metallic tubular 
surface with mixtures of water and ice or freezing mixtures, such as salts or 
acids, or salts and acids combined, or with any of these liquids aerated with 
attemperated air from ‘‘ Walker's patent attemperator.”’ or he uses a mixture 
of solid carbonic acid, and either separately or in combination with water, or 
water mixed with certain proportions of chloride of lime or chicride of 
calcium, or he forees currents of attemperated air through or over th 
tubular surface by means of a force pump, cylinder, or fan, or at aI 














igh d up the head of the male screw forms, as it were, a combination or 
part of the heel itself the toe-pieces of heavy shoes are, when desired, formed 
on the same principle. When frost sets in and it becomes necessary to “ Tough ” 
the horses, these solid-headed screws are withdrawn and others previously 
formed with suitable heads to prevent the slipping of the horses are in 
their stead. 
399. C. W. GUTTRIDGE, Landport,‘* Apparatus for cutting soap.” —Dated 6th 
February, 1868. 

The apparatus is constructed of a piece of angle iron or other metal fixed to 
@ counter, bench, or other suitable support by means of a screw and clamp 
Upon this angle iron, and rising above it, are fixed two plates of irou or other 
suitable metal or materials, divided almost through their centre perpendicularly, 
These plates are placed so as to form a right angle in which the soap to be eut 
rests. A slip of brass or other metal with a division in the eentre, and bent so 
as to form a half ellipse, is fixed to the plates so that the division in the brass 
comes directly over the divisions in the aforesaid plates. A piece of wirg 
fixed at one end to the angle iron passes through all the divisions. On the 
other end of the wire is fastened a smal! handle, which when pushed forwards 
and pulled backwards causes the wire to divide the soap at each stroke. An 
opening is made in one of the plates in a longitudiaal direction, In which g 
piece of metal is made to slide to and fro, and which may be fixed at any part 
of the opening with a screw and smal! plate of metal to regulate the size of the 
piece of soap to be cut off. —Not proceeded with. 


401. A. E. BORGEN, Seething-lane, London, ** Matches."—A communication. 
Dated 6th Febraury, 1868. 

The matches now in use called safety matches require a simple surface 
specially prepared in order to obtain an instant light, whereas matches made ac. 
cording to this invention do not require to be used for any prepared surface, 
and are distinguished from other matches as being “‘ phosphor free.” 


404. J. HONEYMAN, jun., Glasgow, “ Apparatus for trapping and ventilating,” 
—Dated 6th February, 1863. ° 


This improved pipe trap may be made In earthenware or metal. It ig 
formed with four openings, two of which for the connection of the pipes lead- 
ing to and from it are at opposite ends, and are directed horizontally. The two 
other openings are in the top, one on each side of the tongue or dipping part, 
whilst the bottom is hollowed out with an easy curvature to form the usual 
recess to retain water, the contact of which with the tongue forms the seal or 
trap. The top opening on what may be termed the drain or sewer side of the 
tongue is for the escape of foul air into the external atmosphere, so as to pre- 
vent accumulation of pressure which would force its way past the trap, and 
this opening may communicate directly with the surface or with pipes or flues 
carried to any height. The top opening on what may be termed the house 
side of the tongue gives access fur thorough cleansing of the trap, and also in 
one modification admits fresh air by the house pipe into the house. The trap 
may be buried at any convenient depth below the surface, and communication 
with the top openings may be obtained by means of direct vertical pipes,— 
Not proceeded with, 

408. G. F. BRADBURY and T. CHADWICK, Oldham, “ Sewing machines.”—A4 
communication.— Dated 6th February, 1368. 

The object of this invention fs to make the Wheeler and Wilson class of 
sewing machines by a simple change capable of producing the chain stitch 
with one thread, and the invention consists in the use of a ring which fits into the 
reeess or cavity in the face of the ordinary rotating hook in the place which the 
ordinary spooi occupies, this ring having a projection from one edge that passes 

its diameter and terminates in a hook which turns towards the ordinary ro- 





air, and suitable liquids or freezing mixtures through alternate tubes 
or attemperated air through the hinged or lifting portion of the cooler, 
and suitable liquids or freezing mixtures through the fixed portion, or rice 
verséd. A further improvement consists in the use of compressed air 
alone, or m combination with water or other suitable liquids; the air is 
compressed by a cylinder or pump of suitable construction, the temperature 
being raised by compression ; it is then allowed to expand in a vessel 


tating hook. The ring hook spreads and holds back one side of the loop last formed 
by the ordinary rotating hook, so that when the needie next descends it passes 
through this loop, and whilst it is down the ordinary rotating hook catches the 
needle loop, and when the needle is withdrawn the loop then beginning to be 
formed is drawn through the loop previously made, which is drawn tight by 
the loop then in the act of being formed by the ordinary rotating work. In 





or receiver, by which its temperatare is considerably reduced. 
3 Pektham, “ Raising or forcing liquids, &c."—Dated 4th 
February, 5 
The object of this invention is to expel liquids from barrels or other vessels 
by pressure, instead of drawing it therefrom by pumps. In order to effect this 





or éraw kilns, where the charge is drawn completely away after car 

of the i:onstone is effected, a mass of brickwork, clay, or other suitable 

material is to be built in about the centre of the oven or kiln, so as to consti- 

tate a reservoir for heat, which the mass takes up and gives out again when 

required, thus preventing the kiln cooling too much when it is drawn. 

353. A. CLARK and A. VAN WINKLE, Great Wild street, London, ‘* Apparatus 
Sor manufacturing and storing aérated waters.” — Dates 1st February, 1868. 

This invention is not described apart from the drawings. 

356. J. JAMESON, Gateshead, Durham, “ Postage stamps.”—Dated \st February, 
1368. 

The patentee claims the preparation of stamps with such chemicals forming 
the visible design, or invisible or more or less visible designs thereon, as will, 
with a suitable obliterating ick, more effectually obliterate by involving a 
design or designs in such obliteration, and so as to be defaced by chemical 
t reatment on removing such obliteration, sub jally as described 
357. C. E. BROOMAN, Fleet-street, London, “ Steam and water valves.”-—A com- 

munication.— Dated 3rd February, 1868. 

This invention is not described apart from the drawings. 

367. W. R. LAKE, Southampton-bniidings, Chancery-lane, London, “ Leggings, 
&c.”—A communication.— Dated 3rd February, 186+. 

The patentee claims making a legging, gaiter, or other like covering for the 
leg provided with a metal frame which consists of side pieces and springs, con- 
structed and arranged in such a manner as to allow the legging or gaiter to be 
readily put on and removed, and which, without the aid of independent clasps, 
buttons, or other fastenings, secures the legging or other article, and keeps the 
same in its proper position upon the leg, substantially as set forth. 

368. H. B. WRIGHT, Regent's Park, London, ** Apparatus sweeping chim- 
news.” — Dated 3rd February, 1868. or 

This invention consists, chiefly, in the combination of a brash or scraper 
with a frame extended above the chimney top or pot, and with a box or recep- 
tacle for receiving the soot preferably placed at the back of the fire-p’ace, and 
provided with means fur conveniently removing the soot when necessary. 
brush is operated by a chain or rope passing over two pulleys, one of which is 
supported in the top of the box, and the other in the iron frame over the chim- 
ney top.— Not proceeded with, 

369. J. OFFORD, Oxford-street, and 8. W. HAL Paddington, London, 
“ Carriages, dc” —Dated 3rd February, 1868. a 4 

The nature and object of this said invention comprises, Firat, improvements 

in raising and lowering, and thereby opening and closing the heads or hoods of 

es and vehicles, and, Secondly, opening and closing the doors of carriages 
and vehicles. The patentees mount, by means ofsuitable bearings in horizontal 
or vertical position over or under the driving seat or in any other convenient 
Place, a small windlass or pulley, which they cause to rotate by key or handle, 
So as to actuate a cord or chain which passes round a pulley secured to one part 





object a coll d tlexible bag of india-rubber or other suitable elastic material 
is attached to a tube and inserted through the bunghole of the cask or vessel, 
the bag being of sufficient capacity as to fill the interior of the cask or vessel 
when such bag is distended with air under pressure derived from suitable 
arrangements of apparatus for the purpose. The neck of the bag or the tabe is 
passed through the bung, and the neck or tube is then connected to a pipe or 
tube leading from a reservoir of air made somewhat on the principle of a gas- 
holder, the dome or cover of which is to be weighted sufficiently to create a 
pressure of air and distend the flexible bag, in order that by its expansion 
within the cask or vessel the liquid contents thereof may be forced or expelled 
to the required elevation for withdrawal by a pipe and ordinary tap.—Not 
proceeded 


383. P. GRAHAM, Ox/ford-street, London, “Corks or stoppers.”—Dated 4th 


, 1858. 

This invention cons'sts in combining with wooden corks or stoppers, such 
as are bed in the specification of a patent granted to N. Thompson, dated 
Ist January, 1966 (No. 3), eaps or capsules made by preference of tinplate raised 
so as to cover the top of the cork or stopper, and to fit to its circumference for a 
short distance down, then to have a flange standing out all round, wich, on its 
edge, a cylindrical rim turned downwards. The flange, when the cork or 
stopper is in its place, rests on the top of the neck or mouth of the bottle or 
jar, and the rim laps over it, so.as both to give an ornamental finish to the 
cork or stopper and to protect it from the attacks of insects. The cap or cap- 
sule is fixed to the cork or stopper either by indenting it on its cylindrical 
sides or by cement, or both methods of securing the cap or capsule may be 
simultaneously resorted to. 
388. R. D. MCKBLLEN, Manch 

Dated 5th February, 1868. 

This invention relates to se!f-acting apparatus to be employed in the manu- 
facture of cotton and other similar balls, and is designed, First, to facilitate the 
process of winding by self-acting means during the formation of the balls, 
instead of actuating the same by hand; Secondly, in p!acing or fixing the 
ticket in the orifice of the ball by self-acting means; and, Lastly, in securing 
the end of the material being wound when the ball is completed, and doffing 
or removing the ball from the cap of the spindle by self-acting means, The 
invention comprises mach detail which we cannot produce here. 
390. J. R. Jones, Blue Pits, near Rochdale, L hire, “ 

manufacturing clog soles, &c.”— Dated 5th February, 1868. 
to the d 
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Pp g the chain stich by the above means the small brush which acts upon 
the edge of the ordinary rotating hook is raised a little higher to hold the leop 
back longer than when making the lock stitch in the same machine. 
410. C. BRAKELL, Oldham, “ Apparatus for measuring fluids.”——Dated 6th 
1868. 

The patentee prepares a casing with a bottom or back at one end, on which is 
a hollow cylindrical boss projecting into the interior of the case. In the cir- 
camferential surface of this cylinder is a suitable opening. Through a hole in 
the bottom or back of the casing he brings a tube of india-rabber and canvags 
or of other suitable material, and passing it through the opening in the circum- 
ference of the cylinder he carries it round the surface thereof until it reaches 
the entrance opening, where it terminates. This tabe, when made o° india- 
rubber and canvass, vulcanises or prepares it to suit the circle of the cylinder, 
so that when it is round the cylinder it is partly open. The tube is kept in 
position round the cylinder by a thin piece or strip of sheet brass or other 
mat-rial about half an inch broad, which passes through the inside of the tube, 
one end of the brass being fixed at the inlet opening within the cylinder, the 
other end is tightened up by means of a nut and screw a'so within the cylinder, 
so that the inner circle of the tubeis held tight on the surface of the cylinder, 
while the outer circle or surface is free. In the cylinder isa shaft or spindle, 
on which is fixed an arm, and on the extremity of each end of this arm is fixed 
a roller which can revolve freely in its own bearings. This roller being pressed 
on the surface of the flexib'e tube already referred to, and water, gas, or other 
fluid under pressufe being permitted to enter the tube, it is evident that the 
pressure wi I cause the rollers to move or roll along the surface of the tube, and 
so keep up a circular motion. The cylinder tube arms and other parts are 
contained in the casing, and the same is closed by a lid or cover, the water or 
other flu d entering at the back, and being discharged from the tube into the 
casing, from which it is drawn off by a suitable opening in any convenient part. 
When this outlet is closed there is the same pressure inside the casing as there 
is inside the flexible tube, but when this outlet is opened the in the 
tube being the greater causes the rollers to move round. As the atm and rollers 
move very easily and freely the slightest difference between the pressure in the 
flexible tube and that in the casing causes the rollers to move along, and the 
tube has practically to stand scarcely any pressure. Afier the 
number of revolutions of the arms and rollers to pass a given quantity of water 
or other fluid, an index or register is easily prepared and geared with the 
spindle to show on a dial the quantity of fluid which the apparatus discharges 
from it. 
413. H. W. HART, Baysncater, “ Saftey envelopes."—Dated 6th February, 

1858. 
According to this invention the inventor proposes to perforate more or less 


the margin or adhesive part of the envelope so as to render it more adhesive 
than those of ordinary menufacture, and so that, when secured, it cannot be 





This invention is not fully described without refe ng 
391. F. ARDACHE, St. Vaast, Hainault, Belgium, ‘‘ Apparatus for winding fat 
cords, &c.°—Dated 5th February, 1368. 
This invention consists in employing fixed parts filled, if desired, with 
rollers, by which the cords, ropes, or bands are girded and kept upon the 
winding drum or wheel, instead of being supported by arms revolving there- 





of the roof, as, for instance, in front of the hind part of a landau, one end of | 
which cord is fastened to the front or other convenient position of the other half 
of the head of a landau cafriage. They open the head or hood by putting | 
india-rubber or other springs under or over the hoop sticks, so that when the | 
cord is released by the windlass being turned in the contrary direction, the | 
springs immediately draw the head or hood down, and when down the cord | 
can be put entirely out of the way by the aid of two disconnecting hooks or 
such other suitable joints as may be most convenient. When the head of a 
landau is closed in order to fasten it, they prefer to have a head lock provided 
with a thumb piece working on a screw round acircular boss or rib. In ordi- 
nary open or half-head carriages they raise the head or hood by merely attach- 
ing the cord to the front hoop stick, and they attach india-rubber springs to the 
hoop sticks for lowering it, as described in the case of the landau. It is obvious | 
that the improvements above described with reference to opening and closing | 
of earriage heads can be applied to railway wagon and truck covers, and to the 
covers of vebicles generally. To prevent accidents arising from the doors of 
carriages being left open they attach a small cord on the top of the door, by | 
which the coachman can at once close the door without leaving his seat. For 
opening and closing the doors of carriages, especially the doors of railway car- 
riages, they purpose to prevent the doors being pulled off by making them so as 
to open either way, according to the way the train is going, thatisto say, they 
make them with two pillars on each side of the door, two locks on either side, 
and for each door two sets of hinges. It is evident the improvements above 
described as applicabie to ordinary carriage doors might be applied to railway 
Carriage doors. 

370. W. WALLIS, and G. MANT, Birmingham, “‘Supports for lasts.”—Dated 3rd | 

February, \368. 

To a foot fixed by screws to atable or work bench the inventors attach a 
colamn or upright. The column or upright is capable of a rotary motion in the 
said foot, and may be fixed in the required position by a clamping screw. At 
the top of the said column or upright is aball and socket joint, to the ball of } 
which the rod earrying the lust is fixed. The socket part of the said joint is | 
made of two holiow hemispheres capable of being nade to grasp the bali part | 
by means of screws, the said screws passing throayh and drawing together 
flanges on the edges of the said hemispheres. By means of a slot in the upper | 
hemisphere the rod described is permitted to take a vertical or horizontal or 
any intermediate positicn. The slot opens at the top intoa circular opening in 
the upper bemisphere of considerably larger diameter than the rod carrying the 
last. On the rod is a sliding collar, which fits into the circular opening, and 
when the said collar is in its depre sed po-ition, that is, in the said opening, it 
fixes the rod # mly in its verticat position. When the collar is raised out of 
the opening the rod can be depressed into a position more or less approach- 
ing @ horizontal position. By the arrangement of parts described the last is 
capable «f taking any position which the convenience of the workman may re- 
quire.— Not p oceeded with. 

371. J. H. JOHNSON, Lincoln's-inn fields, L:nton, ‘* Treatment of compressed or 
embossed wood.”— A communicat.on.— Dated 4th February, 1868. 
The patentee claims, First, the coating or saturating of embossed or com- 





with. The winding drum or wheel is mounted in suitable bearings, fixed sup- 

ports attached to the requisite framework being placed on each s'de, and inde- 

pendent thereof, and to which supports roliers may be attached for the purpose 

of guiding the cords, ropes, or bands. 

393. H. BUNNING jun., Field House, New Cross, “ Apparatus for burning 
combustible liquids in furnaces.”— Dated 5th February, \868. A 

The patentee claims the arranging within the fire-box ofa boiler a box or 
chamber to which combustible liquid is supplied by a pipe with a regulating 
cock or valve upon it, and from which box the vapour issues into a pipe or 
pipes within the fire-bex, and thence escapes by perforations, at which it is 
burnt. 

395, W. E. NEWTON, Chancery-lane, Londen, “ Buttons.”—A communication,— 
Dated 5th February, 1868. 

Instead of it being necessary to secure the button to its place, by sewing mere 
compression, brought to bear upon or around the neck or shank of the buiton 
and its fastening, 80 as to produce a lock of the two, serves to hold or secure the 
button in a permanent or stronger and more expeditious manner than can. be 
done by sewing. 

396. H. MOORE, and J. HAMILTON, Aston, Slafford, ‘‘ Furnitare expanders .”— 
Dated 5th February, 1868. 

This invention consists, First, of improvements in the construction of ex- 
panders for tables and other articles of furniture in which asliding or teleseopic 
action of the parts is necessary or d The form a right and 
left-handed screw, or right and left-handed tubular screwed shaft of suitable 
length, and at the centre of the axis of the ecrew or tubular screwed shaftisa 
collared or toothed pir ion upon the shaft or upon a square or angular’ rod for 
engaging with an endless screw formed upon a shaftto which is attached the 
handle, and which actuates the right and left-handed screw or shaft ; upon or in 
either end of this screw or tubular wormed shaft a second screwed and wormed 
tube travels, and by the action of the handle at the side before named, the 
second wormed tubes work to or from the centre or toothed wheel upon the 
right and left-handed screw, or within the wormed tubular shaft a third wormed 
tubular shaft works upon or within the screwing or threads of each of the 
second tube, the movement of the latter drawing the third tubes to and from the 
centre ; the extremities of these third tubes may be secured by plates to the 
edges of the table or other article of furniture, and the tabes may all be of suit- 
able length ding to the req’ of the article, and may all move 
simultaneously, either advancing to the centre to contract the size, or receding 
to expand the same by the action of the handle. Secondly, the invention con- 
sists in arranging the side rests of screw-cutting lathes or machines, such as are 
required to produce the screwed shafts and tubes of the expanders already 
specified, and fur other descriptions of screws with a pair of slides and shde 
boxes, each carrying a tool or cutter set opposite, and in a simi:ar position to 
each other with their cutting edgesin a similar plane, both the sides having an 
advancing and receding action to and from the work when desired. 

398. J. HAY, Glasgow, “* Roughing horses, &c.”—Dated 5th February, 1868. 

This invenuon consists in forming horse shoes with temale screws in the 
heels (and in the tces if desired), which, in this case, are made only about hali 











d without destroying the envelope or breaking some of the perfora- 

tions. — Not proceeded with. 

420. G. TUCKER, Canonbury-road, St. Mary, Islington, *“‘ Rain water pipes.”—~ 
Dated 7th February, 1868. 

This invention consists of certain improvements in the manufacture of sach 
cast iron goods as sash weights, rain water pipes and gutters and their connec- 
tions, furnace pans, and hot water pipes and their connections. These 
improvements consist in casting the requisite articles in chills made of the 
required shape, whereby great in the fi of large quantities 
is obtained with a harder and more durable surface. The molten metal is 
poured into the chill, which is a cold metallic mould of the shape required, 
and the sadden cooling thus occasioned converts the surface into an extremely 
hard white iron.— Not proceeded with. 

423. J. B. WILSON, Haydock, Lancashire, “ Rolling steel, &c."—Dated 8th 
ra 1868, 


This invention consists in gradually compressing, forging, and rolling ingots 
of steel and other metal by means of presses, hammers, tups, and rolls with 
superficies acting on the periphery of the ingot defining a gradually reduced area 
in a series of sets acting either independently, incomb nation, or in alternate 
succession; the number, the position, and the superificies in aset or any number 
of sets may be modified, 

426. T. WALKER, Birmingham, “‘ Sewers, &c.”—Dated 8th February, 1868. 

As sewers and drain pipes or tubes are at t arranged, the subsidiary or 
feeding channels open into them at their upper par.s or above the ordinary level 
of the sewage water therein, by which the effluvia from the matters in sach 
sewers or main drain pipes or tubes rises up the subsidiary or feeding channels 
into the streets or ways, and in some cases into the surrounding dweilings, with 
most injurious resu'ts. The object of these improvements is to remedy these 
evils, and for this purpose tee arranges the openiogs for the subsidiary 
or fe channels into the mains at the bottom thereof, or where the outlets 
or mouths ofthe subsidiary drains into the mains will becovered by any sewage 
water in such mains, and the subsidiary or feeding drains will thereby become 
self-sealing or self-trapping. The patentee forms pipe drains with these branches 
on their lower sides inclin'ng upwards at an angle or passing partly rouad the 
externa! surface of the pipe or tube to the gallery or other inlet, 

427. P. ROTHWELL, Hampstead-road, London, “ Regulating vailve.”—Dated 8th 
F 


, 1808. 

The improved regulating valve consists, mainly, of a conical plug fitted ina 
conical seat ina chamber which is bored throughout and fitted between the 
delivery pipe and the ordinary tap, or in some cases beyond the latter, The 
plug is provided with a tap baving its outer edge milled, by means of which it 
can be turned round on it axis in the seat, or, if preferred, it may be 
round by means of a lever or handle, or formed likea nut and turned by a key. 
The plug is bored partially from each end, but these holes do not meet, so that 
there is no communication through the centre of the plug. At the bottom of 
each hole is drilied a hole at right angle, or nearly so, to the former, and lead- 
ing out through the side of the plug, so that both the passages from the ends of 
the plug open out at the same side of the plug and near to each other, A small 
portion of the metul between these two openings is then to be removed, 80 a8 
at all times to jeave a slight communication between the two passages. The 
con cal seat fits closely to the plug excepting at one place where a recess is cut 
in the former, in such a manner and of such a furm that when the openings in 
the plug are opposite to te recess the full amount of gas or other fluid can pass 
from one openimg in the plug to the other, but when the latter 1s slightly turned 
he amount pas: ing through is diminished accordingly. When the plug is turned 
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further, so that the openings do not come opposite to the recess, then the gas or 
other fluid can only pase through the slight communication above mentioned, 
and hence only the smallest quantity passes through the valve. Hence it will 
be seen that by opening or closing this valve more or jess, a continuous supply 
of any specific quantity can be delivered, notwithstandiug that the ordinary 
tap may be opened to its fullest extent. : 
428. A. PHILLIPP, Manchester, “Apparatus to be employed asa combined cigar, 
ach, and light holder, and whist or other game marker,” —Dated 8th February, 








1868. 

This improved apparatus consists of a chamber containing a movable drawer 
or dish for the reception of cigar or tobacco ashes or cigar ends and used 
matches, the chamber being by preference, not necessarily, situated about the 
centre, and over this ash dish w.res or bars are placed, on which to rest the 
cigar when not in the fingers, and against which t> rab the ash from the cigar. 
At one end of this chamber is a box or receptacle with a lid containing lights or 
matches, which should be such as leave no smoke or odour after ign tion, and 
which are lighted by friction on the internal open lid of the box. At the other 
end of the chamber a box is formed to contain counters tor games, and the lid 
is perforated with small holes in certain posi i for the pegs to 
mark the game of cards being played, such as whist and similar games, and the 
upper edges of the sides of the apparatus frum end to end are perforated as a 
crivbage board for marking cribbage and such games.—Not proceeded with. 


432. W. COWAN, Edinburgh, ‘Cases of gas maters.”—Dated 8th February, 1868. 
This invention consists in casting the boty of the case with the front part all 
in one piece, the back consisting of a metallic plate being separate in place of 
attached or cast imone piece with ihe body as «t present. in this manner the whole 
interior of the body of the case is opened by («king off the back plate, which being 
flat and without protruding parts as in the font part of the meter, is sufficiently 
yielding to make a close joint by the tightening action of the screws without 
y very accarate fitting between the paris being made, The front box carry- 
ing the valves and indicating mechanism is closed by a plate being attached 
thereto by screws or otherwise. Reference to the drawings is necessary for a 
ull description of the invention. — Not proceeded with. 
434, H. WoopwWARD, Hammersmith, “ Knife-cleaner.”—Dated 8th February 
1868, 
This invention consists in arranging cny convenient number of vertical 
of wood, which may be faced with cork, leather, or other suitable 
material, such pieces of wood bei: g united at the bottom end, and held togetae- 
at the top by an elastic band or other suitable equivalent means. These 
vertical boards the inventor purposes placing for convenience on a base with 
two side standards, or end pieces forming part of an enclosed chamber at the 
top with inclined openings towards the bottom over the bevelled ends of the 
vertical boards before mentioned, and into this receptacle the scouring 
material is placed and allowed to fall through openings between the boards, 
which wil! '¢ pressed as under more or less ty the action of the knife or knives 
that are throst forward and backward between them in the action of cleaning. 
A cover may be placed upon this receptacle with a suitable spreading mouth, 
that the brick dust may be more readily supplied.—Not proceeded with, 
438. W. T. SUGG, Westminster, *‘ Va ve:."—Dated 8th February, 1868. 

This invention consists in the further improvement of valves incladed in an 
invention for which letters patent, dated 9th January, 1867 (No. 58),ywere 
granted to the p and are applicable to a number of purposes, but more 
especially to facilitate the filling of railway carriage gas holders. These valves, 
like those described im the specification of the patent before referred to, are used 
in pairs, and consist of two distinct and separate cases, each having @ valve 
therein. The cases may be made of any suitable metal or metals, either 
wrought or cast, and for some purposes it is proposed to make them of an 
alloy, and cast them in polished iron or steel moulds, in order to lessen the 
labour of finishing, and q ty the cost of production. Oneof these 
cases is fixed to the gasholder or conduit leading thereto, and the other toa 
pipe or flexible hose tm communication wtth the source of supply. The valve 
itself consists of a circular disc of wood or metal, attached te which is a hollow 
metallic tube passing through its centre and being opened at one end while the 
other is closed by a bess or stud. A hemispherical or other suitably-shaped 
piece of india-rubber, having a hole in its centre, is made to pass over the tube, 
to which it is confined by a nut and washer, or other suitable contrivance, and 
the edges of the india-rubber ae secured to the periphery of the disc be‘ore 
mentioned, so as to form what may be termed an elastic india-rubber air 
cushion valve. .The seat of the valve consists of a disc of metal having an open- 
ing in the centre, and is cast on to the inside of the case, or otherwise attached 
to it. One end of the case is closed by a cover, to which is fastened a tubular 
or solid metallic guide rod, which passes into and upon which is free to slide 
the hollow valve spindle before alludedto. Around the guide rod a strong 
spiral spring is coiled, which by its force keeps the valve when at rest close in 
its seat, or the valve may, when made solid, be retained in its seat by its own 
gravity, being leaded or otherwise for the purpose. The furegoing is a de- 
scription of the vatve and case hei to the gasholder, but the ponding 
case and valve are constructed in a similar manner, save the case attached 
the gasbolder ts furmed with a socket, and the one attached to the supply pipe 
with a spigot end, both having flanges with screw catches thereon to maintain 
them in position when in use. Around the spigot end,and abutting on the 
flange, a tubular india-rubber washer is placed to ensure the gas tightness of 
the joint. Thegas may be admitted at one end of each case, but it is preferred 
to form a gas way at the side as more convenient. The action is the same as 
in those before pa’ d by the p that is to say, almost as soon as the 
spigot is inserted in the faucet, the ends of the valve spindles come inte contact, 
and by the force imparted to them in thrusting the cases home, the valves 
recede from their seals and from each other, and thus open a free passage for 
the gas. 

445. W. BURGOYNE, Birmingham, “ Letter holders and sorters."—Dated 10th 
February, 188. 

This invention consists in forming a case of wood or other suttable material, to 
which are fitted a series of sliding pieces arranged in one or more tiers, and 
lettered or Sgured consecutively to each pair of sliding pieces, a bag or pocket 
made of canvasvor other suitable material being secured to each such bag or 
pocket, and is so made-as to all_w each pair of sliding pieces to be opened for 
the purpose of placiag lett«rs or other documents or articles therein in a similar 
manner to a purse. — Not proceeded with. 

449. C. E. Brooman, Fleet-street, London, “ Pen and ink holders."—A com- 
munication — Dated \0th February, 1868. 

The object of th's invention is to c nstruet penholders which will contain ink 
andsupply it continuously or intermittently to the pen when !n use. The body or 
stem of the pen holders is made tubular or hollow, and is enlarged near the 
top to form a reservoir for the ink. This enlargement is terminated by a 
neck through which the ink is introduced, and the neck is closed by a stopper. 
This stopper may be a metal cover with a screw thread or a cork or caout- 
chouc stopper connected to a thin plate, which is kept in place by a pin passed 
through it and the eerk. Theinner end of the pin is secured by a rivet, and 
the outer end has a-ring or button which serves for use in pullng out the stopper, 
or the oater end may be flash to allow the penholder to be stoud with the pen up- 
wards, The ink reservoir has a small opening to admit the air for producing 
the flow.of the ink; with this opening an ordinary cork or stopper may be used, 
but if it be deemed desirable not to have the opening, the inventor employs to 
close the neck a flanged piston held inthe neck bya metal plate. The air will enter 
the ink reservotr, but-netther air nor ink can issue by the piston, the metal plate 
being perforated to faci! the introd of the air. The front or lower 
part of the which d the ink to the pen, and which he calls the 
ejector, is constructed as follows :—The combination of the body or stem is ter- 
Mminated by a small tube, which receives a tubular piece of cavutchouc having 
the form of an elephant’s trunk, or other couvenient form, to bear against the 
inner face of the pen, it being fitted with a valve. The small tube should 
have just sufficient internal diameter to allow no more ink to pass than is 
Recessary to keep the pen wet. If an intermittent flow be required, two, four, 
@f more enla'gemenis may be used, and the ink flows therefrom upon the 
Spplication of slight pressure.—Not proceeded with. 


451. A. C. ey Staverton, Devonshire, “‘ Shearing sheep.’"—Dated 10th 
! 


h e 
According to the-e improvements the inventor provides a set of reciprocating 
cutters or knives at the front edge of a suitable box or case provided with a 
handle for holding the app Recip’ ing motion is imparted to the 
cutters by means «fa shaft mounted at right angles to the direction of the 
cutters, the said shaft terminating in a crank arm working in a slot formed in 
proj: on the Pp @ cutter bar. This shaft is partially rotated 
alternately in either direction by means of an escapement wheel keyed on a 
spindie mounted vertically in the box, and operated by a spring and train act- 
ing alternately at opposite points of its periphery on two lever projections 
Tadiating in different directions from the shaft above mentioned. The alternate 
Partial rotary motion thus transmitted to the shaft impares a reciprocating 
Motion to thecutter bar above a row of fixed cutiers by means of the crank 
arm and slot above mentioned, whereby the shearing or culting operation is 
Teadily effected. The cutter bar is provided with siots or guides to receive 
serews or pins projecting from the uncer plate, the said screws serving to keep 
the cutter bar steady and true in its motion. On the cutter bar is also fixed a 
Spring of suffi :ient power to regulate the action of the cutters, it being pro- 
vided with a set screw for the purpose.—Not proceeded with. 
452. R. “CHLOTTER, Kostritz, near Gera. Reuss, Germany, ‘‘ Apparatus 
raising water.’ —Dated |: th February, \*68, : — oe! 
The pat.ntee claims the raismg of wacer or other liquids by an apparatus con- 
ting ofa cylindrical or conical tube or series of cylindrical or conical tubes, 
the lower open end or ends of which is or ure always belww the level of th: 
Water or liquid to be raised, while the upper end or ents is or are furnished 
With an air-tight valve, which may be either acte! up'n by any known me 
chanical moveme: t, or may be made to play freely, and an alternate vertica! 
Upand down motion being imparted to the said tube or tubes in order to raise 
water or other Jiquids in the manner set forth. 
458. J. W. MELLING, Wigan, “ Mach: cut P 
Be dies yan yA oo mery for cuiting or excavating coal, &c. 
This invention is particularly applicable to that kind of machinery where a 
Cylinter with pision and rod actuated by compressed air, steam, or other fluid 
are employed to give & reciorecating motiat :0 4 too JF tools that pare off or 
slot away the coal or other minera:, acd form a grouve or grooves or cuttings in 
































the face or end of the coal or other mineral. The First part of the invention 
consists in employing, in addition to the usual means of regulating the to-and- 
fro motions of the pistons in the cylinder, a tap, valve, or other means for 
enlarging or contracting the size of the outlet or exhau-t port or pipe to con- 
trol the speed at which the air, steam, orther other fluid shall escape after 
having done its works in the cylinder, and to control the speed of the piston, 
and also to prevent the piston striking the end of the cylinder. The Second 
Part of the invention consists, where it is desired to operate at or near the floor 
of the mine, in placing the piston rod eccentrically to the piston, so that the centre 
of the piston rod can be brought in line with or near the centre of the tool or tools. 
The Third part of the invention consists in connecting the tool or tovls to the 
slide blo&ks, xo that, on the return stroke, they may fall away from the face of 
the coal or other mineral, also in attaching the tool or tools to the upper or 
lower part of the movable slide block to vary the height of the cut from the 
floor of the mine. The Fourth part of the invention consists in employing, in 
addition to the ordinary wheels used to support or carry the machine when at 
work, a second set of wheels that can be raised or depressed at pleasure. The 
last part of the invention consists, where strict economy in the motive power is 
required, in arranging that a portion of the air or other fluid may be used a 
second time to perform the return stroke after it has produced the outward or 
cutting stroke. 


460. £ &. STONEY, Leeds, “ Consumption of smoke.”"—Dated 11th February» 
1868. 


Taking for example an ordinary internal-fiued boiler, the patentee uses a 
double bridge, a moderate space, say of eighteen or twenty-four inches, more or 
Jess, intervening, and he admits air to such space by means of an ordinary trap 
door or doors in the front bridge. Over the two bridges he mounts a saddle of 
baked clay or firebrick, made for convenience in halves, causing the upper 
portion to fit the fue at the ends, allowance being made for expansion, but 
being hollowed out in the centre, and communicating at the sides with the air 
space between the two bridges. Throughout the length also of the saddle runs 
an internal flue im the form of a quadrant at the ends, but having internally a 
serpentine or saddle formation. From this flue downwards to the bottom of 
the saddle air communicates with the space between the bridges, and a!so 
from it are air communications upwards with the centre hollow before referred 
to. The op jon of this arrang it is that the flame passing from the fire 
through the saddle flue mingles with air received from the downward com- 
munications with the space between the bridges, as well as with air from the 
same space which passes between the external centre of the saddle, and the 
flue, and descends the upward communication. 


464. F. SCHAFER, Piccadilly, London, *‘ Testing eggs.’—Dated 8th February, 
1868 





The object of this apparatus is to test the freshness or quality of eggs. 
The apparatus mainly consists of a reflector and of two apertures, the two 
apertures being at right angles with each other, and each forming an angle of 
45 deg. with the refiector, or the apertures and reflector may be at any other 
convenient angle provided that the rays of light coming upon the reflector from 
one aperture are reflected through the other aperture. 

405. J.C. COLE, Smethwick, Stafford, “ Drill braces.” —Dated 6th February, 














This invention consists in combining a metal strap and a cylinder with the 
handle portion of a drill brace, and either with or without springs, in such 
manner as to obtain a flexible and a rigid action to the parts in alternation, as 
also @ rotary movement to the tool by the upward or downward movement of 
the handle —Not proceeded with. 

407. J.T. Wuite, King Bdward-street, London, “ Fire lighters."—Dated 6th 
February, 1868. 
This invention relates to a peculiar mode of combining or arranging fire w: 


mills and forges, and orders are coming in of a satisfactory nature. 
The men, with some few exceptions, are doing full work. The 
small mills are kept well in gear, but we cannot report so well of 
the large mills, the orders on hand being chiefly for small sizes of 
merchant iron, such, for instance, as rounds, flats, and squares. 
For chains, cables, and anchors, there is a g demand, and the 
works producing them are kept fully occupied. Some of the iron- 
works which have lately been set going after standing for some 


ears are being carried on with considerable spirit, ers 
which are still idle will ere long be put in motion again. There 
ti a fair d d for pig iron, and prices have an upward 





tendency. Some furnaces in this locality which have, up to the 


| present, been carried on successfully for many years by a very 


wealthy proprietor, are about to be put out of blast, the contiguous 
mines having been nearly exhausted. To have to purchase nearly 
all the materials to make pig iron is anything but profitable at 
existing rates, and, as a consequence, deters parties from embarking 
in enterprises of this kind, which accounts for so many 
iemmseriaien allowed to stand in the district at the present time. 
Pig iron, which answers some particular purposes very well, can be 
brought from a distance at a less price than it can be made here. 
The demand for coal is daily increasing, both by land and water. 
The transit by rail is of a more satisfactory nature than it was. 
Since the reduction in the rates of coal the trade has generally im- 
roved. The following is the list of prices of the leading houses 
or thick coal :—Best, 13s.; common, 9s.; lumps, 8s.; and engine 
slack, 3s. Gd. per ton. Brooch coal, 10s., and nuts, 7s. at the 
wharfs. White ironstcne and gubbin range from 13s, to 15s. per 
ton in their raw state, and when calcined from 19s. to 21s. per ton. 
There is not much alteration to report in the labour market. For 
out-door work the prospects are not very cheering, as wages still 
continue low, without any signs of immediate improvement.” 

During the past week work has been steadier at the factories 
and workshops in Birmingham and South Staffordshire than was 
the case at the corresponding period ending with the date of our 
last. In shops where only four days’ work per week has been done 
for some time full work is now the rule. The improvement is due 
alike to the foreign and home market. The United States is taking 
only a small quantity of ironmongery and metal goods; but in 
Australia the demand for this district’s product is better, and 
stocks in the hands of importers are considerably lower than last 
described. The colonial trade is reported moderately active. 
East India continues to take a good quantity of railway and en- 
gineering ironwork, Factors’ travellers look forward to a moderate 
winter trade in the home market. There is rather more doing in 
this . generally than last week. 

At the ironfoundries in Birmingham the demand for stove 
grates, cooking ranges, and hollowware is reported steadier, and 
the japanners and tinplate workers have a better inquiry in the 
leading departments of the trade. Builders’ hardware is com- 

ding more attention, and prices are generally steadier. The 





with a view to its more rapid and perfect combustion, and consists iall 
in so combining or arranging any convenient number of separate pieces of fire 
wood as that the whole shall form a species of hollow cone, wedge, or pyramid 
to be used with the apex up Tne i ion is not described apart from 
the drawings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE IRON MARKETS IN BIRMINGHAM AND WOLVERHAMPTON : Con- 
siderable Sales of Ironstone and Pigs: More Furnaces in Blast : 
Prices of Stone—FinisHep Inon: In Tardy Supply: Prices 
Firm : Kinds in Demand —D1ssoLvuTion OF PARTNERSHIP : THE 
Coa. Supp.y oF South STAFFORDSHIRE : Anticipated Source— 
DupLeY AND East WORCESTERSHIRE TrapE: Improved 
Trade in Merchant Iron: Chains and Anchors in Good 
Demand: More Ironworks being Started: Pig Iron in Fair 
Request : Furnaces Stopped because Mines near are Exhausted : 
Increasing Demand for Coal since Reduction of Rates: Prices of 
Leading Houses—HaRDWARE TRADES : Improvement in 
on Home and Foreign Account : Localities Mentioned—EXAMINA- 
TIONS OF NAILMAKERS— CO-OPERATIVES AND Master Lock- 
MAKERS: Enlargement of Works by the Society—BoaRD OF 
TRADE RetTuRNS: Considerable Decrease in Iron and Steel Ex- 
ports: Markets and Metals Specified. 


THE markets this week have been well and influentially attended 
alike in Birmingham yesterday so mag and in Wolverhampton 
on the day before, and transactions have taken place on each 
occasion. 

Makers of pigs have bought stone obtained not only from the 
mines of this district, but also from those of Northam i 
Lancashire, and Cumberland. The transactions cannot be repo: 
as large, but their having taken place at this period of the quarter 
is worthy of note, as indicating an improvement in trade as com- 
pared with some time back. The prices of home samples will be 
found below, those of foreign stone are firm at last quotations. 

Pigs have sold with tolerable freedom. Here, too, foreign and 
native goods have alike to be spoken of. Seme of the best hema- 
tites have gone off in quantities not before observed.at the begin- 
ning of September for eighteen months past. The same may be 
said of some of the qualities made here. One firm reports having 
booked a total quantity representing some 20,000 tons. In that 
case the iron is that which, used with the hetter kinds imported 
into this district, makes a fair quality of barsand strips which can 
be sold at prices to compete with most other districts. The mine 
pige also of Staffordshire are changing hands in quantities, which 
ead vendors to assert that consumers are filling up their books in 

advance of quarter day. Where needy makers have been selling 
at prices by which their circumstances may be almost gauged, an 
extra half-crown is being demanded, but the prices of pig iron asa 
whole can only be reported as firm. That firmness, however, 
indicating, as it does, a probable rise, encour an increase of 
make. Very recently three furnaces have wn in which had 
been out in of the depressi Many more could be 
put on ata very brief notice. This will tend to keep prices from 
rising to any considerable extent until the demand for finished iron 
has myo | increased. 
For that article, in all the branches most in request in this part 
of the kingdom, the applications continue as numerous as they 
were expressed lest week. The new orders more than supply the 
place of those worked out, and consumers still complain that they 
cannot get their orders executed without a greater delay than 
accords with their conveni The d d is still mostly felt in 
respect of the light samples, and more, proportionately, is being 
done at the second than at the first-class works, In no case 
scarcely are there any orders beforehand. Slightly better prices are 
being got for some kinds where, as in the case of pigs, necessity 
prompted sales at prices very considerably under list. 

It is announ that the firm of W. Millington and Co., 
Summerhill Ironworks, Tipton, is about to be dissolved, Mr. 
Nicklin, the managing partner, being about to take to the Crown 
Tronworks, Smethwick. Mr. Edmund Page, the present - maa 
intending to retire from business, owing to failing health. 

Thick coal is in better demand, and most of the mines 
Dudley are doing more work. In the C k Chase dist 
the coal trade is moderately brisk. The Mayor of Dudley is 
sanguine that great quantities of coal exist near that town, and 
speaks in glowing terms of the development of trade that would 
follow upon the introduction of a railway through the town. Such 
a plan has frequently been talked about and is a pecuniary matter 
altogether; engineering difficulties are in the way, but there seems 
some doubt about the large quantities of coal in that neighbour- 
hood, except the Rowley Hills district is attended to, and doubt- 
less the igneous masses forming those hills will eventually be 
found to contain valuable seams of coal beneath. 

The report from Du lley an! the East Worcestershire district i 
to the following elfect;--‘‘Lhere is considerable activity in th- 
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hammermakers have still tocontend with iderable competition 
on the part of rival makers in the Northern States of America, 
whose productions are coming into extensive use among 
builders in this country. Metal wares are in moderate request. 
The rolling mills are now in steady operation, although, strangely 
enough, prices show no disposition to improve. Buttons, pens, 
and fancy wares are only in moderate demand either for export or 
the home market. The demand for sporting guns has been tole- 
rably buoyant during the = week, but in the military branch the 
manufacturers have not been quite so well engaged. It is esti- 
mated that the average employment of Birming artisans just 
now is from four and a-half to five days per week. In many cases, 
of course, they are having full work, and, as a rule, manufacturers 
stocks are decreasing. An important sale of ‘‘percussion arms 
and flints,” by private contract, is d by the Secretary of 
State for War. Tenders will be received up to the 17th inst. at 
the Royal Small Arms Factory, Birmingham, and in the meantime 
the arms may be inspected at Weedon Barracks. 

In Wolverhampton heavy castings are improving in request. In 
the lock trade brass pad and best cabinet locks command more 
attention, and full work is now afforded the operatives in most of 
the factories. There isa better export trade in edge tools and 
steel toys, and the colonies are taking a fair quantity of galvanised 
ironware. An average business is being done in metal wares. 
The ironfounders are better off for orders for tinned and japanned 
hollowware for the Canadian and Australian markets. It is 
stated that Messrs. F. and J. Cooper's liabilities do not exceed 
£1700, and the assets are moderately 

The tinplate workers and japanners of Bilston experience a well- 
sustained demand for coal vases on account of the London 
market, and also for trays and waiters for export. Inquiries for 
tinplate ware are more numerous. 

he railway and engi ing works of Wednesbury are fairly 
occupied, though omnia more could be done. 

At Willenhall there is an increase in the orders for rim and 
mortise locks, and also in the Scotch demand for cub-bolt locks. The 
orders for iron and brass padlocks are about an average. ‘ts 
and latches and comgneee are steady, with a slight improvement 
in the inquiries for the former. 

The Wednesfield trap and key makers are tolerably employed. 

In the Dudley district chains and anchors are in more favourable 
inquiry on account alike of the Admiralty and 
trade. Fire-irons and shovels are improved. The lamentable 
dispute between ie ae nailers and their a me — _ 
trict continues, there et appeared no sign of a satisfac 
settlement of the difference. Whilet the feeling of dissatisfaction 
among the workpeople is strong, and especially so in the localities 
of the Lye Waste and Rowley, the masters, on the other hand, 
adhere to their determination of refusing to pay more than the 
reduced price, after the cumpletion of a few Government contracts 
with which they are limited as to time under heavy penalties. 
The distress in the district, usually consequent upon nailers’ 
strikes is, in this instance, considerably mitigated by the exodus of 
operatives into other districts in quest of oy me employment. 
The hop gardens of Kent conti to be the favourite resort. A 
few days ago over a thousand women and children were conveyed 
to Farnham—the “centre” of the hop plantation—in a special 
train on the West Midland Railway. 

The metal exports during July, as shown by the Board of Trade 
returns, are not so favourable as they were in the 
month in last year. The total declared value of iron and 
eats last month was £1,215, 257, as against £1,449,597 in July, 
1867. The comparison for the seven months shows a decline this 
year of nearly £500,000. The following table shows the exports for 
the past month and the seven months :— 


Month of July. 
1867 1868. 














feven months, 


° 1867. 1868. 
Tron (pig and paddled) .. £127,415 £147,416 £984,841 £375,435 
Bar, angle, &c. .. .. 211,829 1932984 1,242,1%3 1,235 577 
Railroad .. «+ «2 566,099 300344 2,662,380 2,614,606 
Wite .. oc oo oo oe 28749 39.856 200,397 213,680 
Telegraphicditto .. .. 7,418 3,675 132,683 74,584 
Castings .. .2 «+ « 55,494 56,699 367,615 381,969 
Hoops, sheets, &o. .. .. 183,104 1€0,718 979,631 oY 342 
Wrought of alisorts .. 174,427 191.813 1,230,684 1,213,796 
DAR oo co co co WIA 30,935 108,975 170,478 
Steel,unwrought .. .. 87,753 94,225 8«6637,112 9 525.071 


The increase of about £20,000 in the exports of pig -_— 7 
iron has been with Prussia, Holland, and France, ith the 
States the month’s trading in the two years has been very equal. 
There is a decrease of £18,591 in the exports of bar and angle iron, 
This may be explained by the fact that In lian expo t: fell from 
£46,212 to £28,037. The month’s exports of railroad iron have 
diminished by £265,755, and those for the seven months by about 
£48,000. This large falling off may be readily traced, the 
exports to Russia during the last months having declined 
£85,154, and those to Brivih India by no less than £190,007, The 
Prussian exports were less by about £7000, and those to Australia 

y £6000, Yet, while we find railway enterprise dull in these 
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countries, it is showing signs of vigour in the United States, where 
the demand had increased by £34,691. 
scarcely any variation in the month’s trading. The decrease of 
over £22,000 in the export of hoops and sheets is due to a lessened 
demand from the States and from India. Australia and other 
countries took a larger supply. The month’s trading in wrought 
iron shows an increase of £13,386, but for the seven months a de- 
crease of about £17,000. The increase during the month was with 
Russia, Spain, British America, and Australia. To British India 
and the States there was a great decline. The exports of un- 
wrought steel to France and America have increased, though not 
largely, but for the seven months there has been a general de- 
crease, The exports of hardware and cutlery show a slight im- 
provement in the month, but a falling off of about £130,000 in the 
seven months, 

‘ The strife between the co-operative lock makers and the masters 
continues. On theexpiration of the notice which a considerable 
number of men had received on Saturday night last, they went over 
to the co-operatives who have taken additional premises, and are 
affording them employment to some extent. The last meeting of the 
co-operatives was held on Tuesday evening, when the cause of their 
order was reported as favourable. But it seemed evident that the 
course of things will not run so smoothly for them as they antici- 
pate, certain of the masters having claims upon their men for money 
advanced, which may prevent the latter from carrying out their 
wish and joining the co-operatives. 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


THE InoN TRADE: Operations Carried on with Greater Regularit! 
Owing to the Change in the Weather: Majority of the Works 
Tolerably well Employed: Less Disposition to Accept Low 
Prices: Favourable Reports from other Ironmaking Districts : 
Continental Inquiries Few in Number: Large Quantities of 
Rails Manufactured for the American Markets : American Advices 
Considered Favourable as to Future Requirements : The Improved 
Feeling in the Home Trade Maintained—TuHeE Pic Iron TRADE 
—TuHE TINPLATE TRADE — THE STEAM CoaL TRADE—HALF- 
YEARLY MEETING OF THE PENARTH Dock, HARBOUR, AND 
Rattway Company — THE INEFFICIENCY OF THE NEWPORT 
Harpour Act. 

OpeERATIONS at the various ironworks in the district are being 
carried on with greater regularity than has been the case for some 
months past, consequent upon the favourable change in the weather 
and the gradually increasing demand for rails, both by home and 
foreign buyers. The majority of the works in the district are tole- 
rably well employed, and there is not such a disposition evinced to 
accept such low prices as makers have consented to take during the 
long period of depression, and which has not been equalled during 
the past quarter of a century. It cannot be said, however, the 
trade has yet attained that state of activity makers are so desirous 
of again witnessing. Yet, as a better feeling has set in, and the 
demand for iron gradually increasing, it is to hoped 
before long business will again assume something of its 
former vigour and prosperity. From other ironmaking districts 
more favourable reports are being received, and the — opinion 
is that the depression is gradually passing away and that brighter 
times are already dawning. From the Continent inquiries continue 
few in number, but there is a fair prospect of an increase taking 
place in the demand before the close of the autumn season. Large 
quantities of rails are being manufactured principally for the 
American markets, the advices from which are considered favour- 
able as to future requirements. In addition to the clearances now 
being made, vessels are wanted to convey iron to New York, 
Boston, Philadelphia, Bangor (Maine), New Orleans, Salonica, 
Naples, Palermo, Cardenas, Bilbao, Cronstadt, Taganrog, Islay, 
or Mollendo, Savannah, St. Andrew’s, and St. John. Rails are 
being shipped for Russia, and the exports during the latter part 
of the season will probably be in excess of those at the commence- 
ment. In the home trade the improved feeling referred to in 
previous reports is fully maintained, and it is believed considerable 
engagements will be entered into before long, the stocks of buyers 
being unusually bare. There isa fair amount of business being 
done by pig iron makers, quotations for best brands having an 
upward tendency. 

There. is no alteration to note in the tinplate trade, and last 
week’s prices have undergone no change. 

The shipments of steam coal have been somewhat retarded, 
owing to the unfavourable weather which prevailed for two or 
three days, and which prevented vessels arriving and leaving the 
local ports. A Memetalt change has, however, taken place, and 
vessels are now enabled to arrive and depart; but there is not so 
large a quantity of coal being shipped as otherwise would be if 
merchants and shippers experienced no difficulty in obtaining 
suitable tonnage. This has for some weeks been a drawback to the 
trade, but as a large number of vessels are entered outwards this 
will no doubt shortly disappear. The largest quantities continue 
to be sent to the East, and during the past week the demand from 
the French markets has slightly increased. To the continental and 
other foreign } we about an average quantity is being sent. There 
is but little diminution in the output at the collieries, and the 
decrease in the shipments for two or three days have caused the 
sidings to be crowded with loaded wagons. For house coals there 
is a slight improvement in the d d, juent upon the 
approach of winter, but nothing like briskness prevails. 

At the half-yearly meeting of the proprietors of the Penarth 
Harbour, Dock, and Railway Company, held at Cardiff, Mr. W. 8. 





In castings there has been | modate vessels of the largest size. 


| 





Cartwright, deputy chairman, entered minutely into the details of 
the arrangement come to with the Taff Vale Railway Company, 
from which it would seem that it involved the abatement of rent 
as shown in the revenue account, with the complete settlement of 
the accounts as rendered by the Taff Vale Company amounting to 
£31,880 10s. 3d., by the payment on the part of the Penarth 
Company of £22,000, with a further payment of £1000 for any 
claim the Taff Vale Company may have for all other matters ' 
relating to the Penarth undertaking. This settlement with | 
the Taff Vale Company, insured from the Ist of January, | 
1868, and in perpetuity the receipts by the Penarth Com- 
pany of rent at 44 percent., with half profits on the total share 
capital of the company, interest half-yearly on all the debenture 
capital, and a further sum of 4% per cent. on £3245, half of the 
cost of the entrance to the graving dock. After stating that the 
directors intended paying to the shareholders the dividend declared 
for the half-year ending 3lst December, 1866, and which had been 
placed to the debit of the revenue account, and stating his belief 
that the leases between the two companies would be executed in a 
few days, he said he believed they had put the concern on a 
different footing from what it was, that the.dark cloud which had 
been over it holtees removed, and that the shares were quite worth 
par. After a lengthy discussion the report: and statement of 
accounts were adopted. New lines are now in progress to the 
Llantrissant coal field, which there is no doubt will largely 
enhance the traffic. 

In the report of the directors of the ‘Great Western Railway 
Company no mention is made of the intended laying down of the 
narrow gauge on the South Wales line, and this has occasioned 
some disappointment in the district. No length of time, however, 
can elapse before this is undertaken, and for the interests of the 
——e the sooner it is done the better. 

The inefficiency of the Newport Harbour Act was brought before 


the Newport corporation at their meeting on Tuesday, by Mr. 
Knapp, who said the defective state of the Harbour Act had been 
for many years a source of regret, and a cause of delay in all 
matters of business connected with the harbour, and he thought 
the time had arrived when they should go for an amended Act, or 





obtain a new Act tojgive the Harbour Commissioners additional 
power to raise money on the revenues of the docks, andthe surplus | 


revenues of the river, so as to construct a graving dock to accom- 
They had certainly a graving 
dock, but during his course of businessfor the last twenty years he 
had had scores of applications for graving accommodation for vessels 
of such a size that the present dock would not accommodate them, 
by which the tradesmen of the port and town lost not less than 
£10,000 annually. A proper graving dock would cost £20,000, and 
this sum, he thought, could be raised by the revenue of the dock 
and the surplus revenue of the river, together with a sufficient sum 
for the payment of interest and the gradual payment of the 
original sum. Ultimately it was agreed to call the attention of 
the Harbour Commissioners to the urgent necessity of having a 
graving dock at Newport, and that they take measures for pro- 
moting the object. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Maryport AND CARLISLE RatLway: Scotch Competition—WEaR- 
DALE AND SHILDON DiIstTRICT WATERWORKS COMPANY—LAUNCH 
OF THE JOHN VAUGHAN (8.8.) — LANCASHIRE AND YORKSHIRE 
RalLWAY—THE EXPLOSION AT THE MERSEY STEEL AND IRON- 
WORKS — THE GREAT EASTERN -— MACCLESFIELD, BOLLING- 
TON, AND MARPLE RAILWAY—HOPPER BaRGE FOR CARDIFF— 
FurRNESS RAILWAY— STATE OF TRADE: Sheffield: South York- 
shire—LAUNCH OF A STEAMER AT HULL— NorTH-EASTERN 
District: Shipbuilding on the Tyne: Death of Mr. Hugh 
Taylor: Scotswood Bridee: Northumberland Central Rail- 
way: Launch of the Leckwith: Blythe Harbour and Dock 
Company: The Cleveland Iron Trade—SMOKE AT BRADFORD. 

At the half-yearly meeting of the Maryport and Carlisle Railway 

Company, the manager (Mr. J. Addison) referred to the action of 

new competing lines upon the prospects of the Maryport Company. 

He mentioned more particularly the Solway Junction Railway, 

which would no doubt shorten the mileage of a considerable 

— of the traffic now passing over the Maryport line; but he 

oped that the Maryport Company would find a compensation for 
this in an increase of trade between West Scotland and West 

Cumberland, and by the inhabitants of Abbey Holme coming more 

largely to the Wigtown, Aspatria, and Maryport markets. 

At the half-yearly meeting of the Weardale and Shildon District 

Waterworks Company, the report presented by the directors 

stated that the works were progressing satisfactorily, and that the 
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tenders of Messrs. Hall and Lee, of Stalybridge, has been accepted | 


for the formation of the high reservoir at Waskerley. The chair- 
man stated that the scheme comprised the construction of a high 
reservoir at Waskerley, the laying of pipes from that point to Tow 


Law and Shildon, and the formation of what was spoken of as | 


**the low reservoir,” between Waskerley and the Wear Valley 
Junction, with a line of pipes to the junction, thus supplementing 
the higher reservoir and accommodating the places on their line 
of route. Operations had been commenced with the high reservoir 
on the 16th of June, and it would probably require two years to 
complete the contract. 

mA screw steamer named the John Vaughan has been launched by 
Messrs. Backhouse and Dixon for Mr. J. Vaughan. The steamer 
is intended for the conti 





tal iron trade in connection with the | 


extensive business of the South Bank and Clay Lane Iron Companies | 


at Eston. She is 182ft. in length, 25ft. in breadth, and 16ft. 3in. 
deep, being adapted for carrying about 600 tons of iron cargo. 

In the half-year ending June 30th, the Lancashire and Yorkshire 
Railway Company carried 10,753,304 passengers, or 88,000 more 
than the number carried in the same period by the London and 
North-Western Company. 

Yesterday week Mr. W. W. Driffield, deputy coroner for Liver- 
pote held an inquest on the bodies of certain persons whose deaths 

ad resulted from injuries caused by the explosion of a boiler at 
the Mersey Steel and Ironworks. A section of a boiler was pro- 
duced in court, and it was clear that at the time of the explosion 
the under portion of it next the fire was worn very thin and very 
much corroded. It was also shown that owing to the peculiar 
position of the part corroded the most careful examination would 
not have detected its condition. The jury returned a verdict of 
** Accidental Death.” 

In a few weeks the Great Eastern will leave the Mersey on 
another cable-laying expedition, having been chartered for the new 
Franco-American Telegraph Company. She is now undergoing a 
complete overhaul, and preparations are being made for the con- 
struction of cable tanks. She will be commanded by Sir James 
Anderson. 

The works of the Macclesfield, Bollington, and Marple Railway 
are progressing satisfactorily, and it is officially stated that the 
line will be opened within the time prescribed by the Act of 
Parliament. 

Messrs. W. Simons and Co., of the London Works, Renfrew, 
have launched a screw hopper barge for the trustees of the Marquis 
of Bute. The barge will be employed in operations connected 
with the improvemert of the harbour of Cardiff. 

The report of the directors of the Furness Railway states that 
the Stainton branch was opened in February, and that a large 
mineral traffic has been conveyed over the line. The works of the 
Newby Bridge branch are progressing a 
will be ready for opening by May Ist, 1869. The Cleator and 
Furness branch will be ready for traffic early next year. 

The heavy branches of the trade of Sheffield and district continue 
for the most part active. The iron trade is scarcely so active as 
could be wished, but appears, upon the whole, to be improving. 
The South Yorkshire iron trade is also considered to be looking 
up; there is now a pretty fair demand for rails and plates as well as 
for other qualities of merchants’ iron. There is a fair demand for 
coal from South Yorkshire to Grimsby; the trade to London is still 
remarkably dull, and as regards Lancashire there is no material 
alteration to notice. 

On Saturday Messrs. Earle, of Hull, launched a screw steamer of 
950 tons, named the Insulano, built for Messrs. iley and 
Leetham, of Hull, by whom she is intended to be devoted to the 
mail and passenger service between Lisbon and the Azores. The 
Insulano will be fitted by Messrs. Earle with engines of 150-horse 
power ; she will leave Hull for Lisbon, October 1st. 

As regards the north-eastern district it may be noted that 
Messrs. Hawks, Crawshay, and Sons, are well employed in making 
mooring chains, &c., for the Indian Government. The Walker 
Ironworks have commenced the manufacture of cable iron. The 
iron shipbuilding trade of the Tyne appears to be tolerably active. 
Messrs. Leslie and Co., of Hebburn, have a large steamer ready 
for launching and four other screws in various stages of building, 
while they have a sailing ship and three screw steamers in the 
river fitting out. Messrs. Schlesinger, Davis, and Co., of Walls- 
end, have one steamer in frame, one plating, and one ready for 
launching; they are also fitting out a large steamer in the river. 
Messrs. Wigham, Richardson, and Co. are laying down the keels 
of two steamers 300ft. long. Messrs. Mitchell are completing 
eight large iron craft for the Don, which will be taken to pieces 
and shipped for that river. Messrs. Palmer and Co. are rapidly 
completing a large turret ship for the Admiralty, and they are 
also finishing three other steamers, Messrs. T. and W. Smith are 
building a steamer of over 1000 tons for the Mediterranean trade. 
Messrs. Redhead and Softley have also several orders on hand. A 
feeling of deep regret hus been excited by the death of 
Mr. Hugh Taylor, of Earsdon, who for nearly half a century 
has been intimately identified with the coal trade of the 
north, and who was chief commissioner in connection with 
the very extensive estates of the Duke of Northumber- 
land. Mr. Taylor was for a very lengthened period chair- 
man of the coal trade of Northumberland and Durham, and 
he lived to see the annual extraction of coal in those counties 
increased from 3,500,000 tons to 25,000,000 tons per annum. 
Messrs, Palmer and Company (Limited) have secured a co'itract 
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for rebuilding a railway bridge at Scotswood; the work will be pros 
ceeded with at once. It is understood that the directors of 
the Northumberland Central Railway have come to an eement 
with the Northumberland Central Railway which will aie them 
to obtain the requisite funds to complete the line to Rothb 
The Duke subscribes £13,860 towards the undertaking, which with 
£20,000 of debentures already taken up, and £9640 of stock issued 
at a discount, and also taken up, gives a total of £43,500, an 
amount which is considered sufficient to complete the line to 
point in question. Messrs. Schlesinger, Davis, and Co., launch, 
on Saturday, the Leckwith, a screw steamer of 800 tons burthe 
specially designed for the Mediterranean trade, The dimensions 
of the Leckwith are:—Length 170ft., breadth 26ft., and depth 
16ft. Gin, The engines, which are of 75-horse power, will be sy 
plied by Messrs. J. Clark and Co., of Newcastle. Thereport of the 
directors of the Blyth Harbour and Dock Company states that the 
shipments of coal during the past half-year amounted to 121,099 tons, 
against 117,282 tons in the corresponding half-year of 1867, showi 
an increase of 3817 tons. The last half-year witnessed the introduc. 
tion of screw steamers for carrying coal from the harbour, 4 
new dredger obtained by the company last year has worked wel]. 
the result has been the removal, during the half-year ending 
June 30th, of 66,550 tons of material at a cost of £606, being at 
the rate of 2°18d. per ton. Since June 30th the dredger has io 
employed at the entrance of the harbour in deepening the bar, 
The number of furnaces in blast in the Cleveland district jg 
eighty-six, and there are fifty-four out of blast. The rail makers 
of the district appear to be pretty well employed, pieseely on 
Russian account. The plate trade is also brisk. Pig appears to 
be absorbed as fast as it is made, considerable deliveries being 
still noted on Scotch and Welsh, and also on continental account, 
The foundries of the neighbourhood appear to be pretty well 
employed. 

Several sanitary and smoke prosecutions were disposed of at 
Bradford on Friday. John Mason, for allowing dense smoke to 
ssue for five minutes from his locomotive engine, No. 147, at the 
Great Northern goods station on the 21st inst., was fined 5s,, with 
8s. expenses. 








PRICES CURRENT OF METALS AND OILS, 

































| 1868. 1867. 
CoprPpER—British—cake and tile,| £ 8. d. £8. 4d) 2 8.4. £4. 4. 
per ton ...... SScccccces | 73 0 0.. 74 © 0 79:10 0.. 81 0 9 
Best selected ........++.. ~ | 7410 0., 76 0 0 81 O 4. 88 @ @ 
Sheet 20.000 cocccccccce cove 78 10 0.. 80 0 0 82 O 0... 84 0 6 
BOteoen8.. cc cccccccccccccece 81 0 0.. 82 0 0 85 O O.. 8 0 9 
Australian, per ton ........ -| 77 @ 0., 8 O 0 82 0 0.. 86 0 6 
Spanish Cake .......0...008 72 00.. 0 0 076 0 0. 000 
Chill Bars.........6 o 67 0 0.. 68 O 0} 7210 0.. 73 0 0 
Do refined ingot . 7110 0.,72 © 076 0 0.. 0 00 
YELLOW METAL, per lb. . 00 G& O @73 00 7T OO OTR 
1R0N, pig in Scotland, ton. 2 13 9 cash. 213 6 cash. 
Bar, Welsh, in London . 6 5 0.. 615 0 615 0.. 7090 
WE scccosce 515 0.. 6 0 0} 6 00.. 650 
Staffordshire 750... 77 0 710 0... 006 
Rall, in Wales ...... vo seccce 515 0.. 600 600... 650 
Sheets, singles in London.. .. 950. 0009 5 0... 910 6 
Hoops, first quality ........ 850.. 000 8 5 0.. 810 @ 
Nailrods.... 2.0. scccee. 75 0.. 710 0} 710 0.. 006 
Swedish...... eevcceces 915 0., 10 0 0 10 5 0., 1010 0 
LEAD, Pig, Foreign, per ton 168 5 0..18 7 6 19 5 0.19 7 € 
English, W.B. ......00- 21 0 0., 21 5 OF 3110 0.. 0006 
Other brands . 1815 0..19 0 0 1910 0.. 1915 0 
Sheet, milled... 20 0 0.. 0 0 02015 0... 000 
Shot, patent ....+6+0 see 2210 0.. 2215 0} 23 0 0. 000 
Red or minium........++.+++ 2015 0.. 0 0 031 00,. 000 
White, Gry... .o.cccccsccose «+ | 27 0 0.. 28 0 0} 29 0 O,. 2910 0 
ground in oll......... esos. | 26 0 0.. 29 0 0} 28 O 0.. 30 0 0 
Litharge, W.B. ....seeee0 «| 24 00.. 0 002 00... 0006 
QUICKSILVER, per bot. ........ 617 0.. 0 0 0} 617 0.. 000 
SPELTER, Silesian, per ton 20 0 o.. 0 0 0 2015 0.. 21 0 0 
English V & 8... 1915 0. 000 000. 000 
ZINC, ditto sheet ..... 25 0 0.. 2519 0 27 0 0. 0006 
STEEL, Swedish faggot 000.00t; 000... 000 
Beg .cccccccccccces 1415 0.. 15 0 0115 5 0.151) 0 
TIN, Banca, per cwt.... 413 10.. 0 0 0 413 0. 000 
Straits, fine—cash .......... 412 0.. 412310) 4 9 0. 410 0 
For arrival ...... Soccccece 413 0.. 0 0 0 410 0. 41010 
English blocks .........++++ 415 0.. 416 0} 413 9,.. 000 
Seeccccccccccccceece 416 0.. 417 0} 414 0, 000 
Refined, in blocks ........ 417 0. 418 0} 416 0. 000 
TINPLATES, per bx of 225 sheets 
1C coke .. oe 120. 13 0 13 6.160 
IX ditto .. 18 0. 19 8 19 6. 112 0 
IC charcoa) 176. 318GM129 6. 1 @ 
IX ditto ..... 113 6.. 114 OF 145 O.. 117 0 
COALS, best, per ton 018 3.. 019 O08 O19 6.20 00 
Other sorts .. 015 3.. O17 6 017 0.. 019 3 
OILS, per tun, Seal, pale ...... 26 0 0.. 0 0 0 40 0 0... 41 0 0 
MEI scienecres Smee 310 0.. 0 0 0 35 0 0.. 000 
t= pee 89 0 0...99 0 0/103 0 0..105 0 @ 
Whale, South Sea, pale ..... | 35 0 0.. 36 0 0 3810 0.. 40 0 0 
CHOW cecccccee.cocccece 3a 0 0.. 0 0038 0 0.. 008 
Brown .. -|33 0 0.. 0 0 0 35 O 0.. 36 0 0 
E.I, Fish ... 31 0 0.. 0 0 0) 33 00.0068 
Olive, Gallipoli 68 0 0.. 00067 0 0... 000 
Spanish ....- 64 0 0.. 66 0 065 0 0.. 000 
Palm .... 39 10 0..40 0 0 41 @ 0. 0 0 0 
Linseed cccoccccocece 31 5 0.. 31:10 0 3710 O.. 0 00 
Rapeseed, English pale .. 33 0 0.. 0 0 0| 40 0 0.. 4010 0 
BEER csses gekbeetideies 31 0 0... 0 0 o 38 0 0.. 000 
Foreign pale.....ssessee.. 35 0 0.. 3510 0 42 0 0.. 000 
BLOWN ccccccccece evoee| 3010 0.1. 0 O 0 38810 0.. 39 0 0 
Ccccccccccccccccccccce | 64 0 0.. 66 0 9 57 0 0.. 0 0 0 
TENE senotoovnevonnenenes 37 0 0.. 0 0 0 36 0 0., 38 0 0 
PRICES CURRENT OF TIMBER. 
1868. 1867. 1868. 1867, 
£54 2/4 4546. Perlead— 4246464 
+11 01210) 9 01010 | Yel. pine, per reduced 0. | 
+ 3 5 415| 3 0 410 | Canade, Ist quality 17 01810 17 01910 
+3 045/315 40)| Qud do... 11 101210 19 013 6 
-0 0 0 0] © O O © || Archangel, yellow. 11 0 191) 11 101210 
+ 5 0 510| 5 5 6 0|| St Petersburgyel. 10 019 0, 101011 0 
+40 415| 810 410 || Finland ....... 7080 8098 
-4 0 415/ 310 5 0 || Memel .......... 0000 0000 
+0 9 0 O}| O O O O || Gothenburg, yel.. 8 0 910) 8101010 
~40 510) 31060 white 6 0 9 0 8BO9 0 
fir.. +2 5 315/ 2 0 3 0 | Gefie, yellow 9191010) 9 Ol @ 
pee +3 © 45] 3 © 310/||Soderhamn ...... 9 010m) 9 Olle 
eecccces +8 0 8 3] 8 O 3 5 || Christiania,perC. 
eee -2 02 8/115 93 | latbys by 9S 1L O13 of 0 000 
maemo ets $31 $$ 6 ol pexpant at 
le ank, Dol aT 
ve 0001000 0|| pert °72 2 9 0282 6 
Lathwood,Dantafm. 610 710/ 410 5 0 || Staves, per stan: M. 
eter’s8 0 9 0) 610 7 10 || Quebec pip:....-- 67 19 © 0} 75 0890 
Deke yut C, 1. by SA acai sal puncheon 221)33 | 19 020 @ 
ebec, wht.spruce crown 
SiSone w 13 10 15 10 | is 10 15 10 meses f 235.0 2000 |180 0 180 0 











Messrs. BaILEy’s oil tester, recently favourably noticed in our 
columns, has just received a silver medal at the Manchester and 
Live 1 Show last week. Last week the North Lancashire Society 
awarded Messrs. Bailey’s tester a similar medal. 


IRONWORKERS’ UNION.—We are informed by a workman, at one 
time a prominent member of the ‘‘ union,” that some of theofficers 
of the so-called national union have found matters so unsatisfac- 
tory of late that they are seeking places again as workmen. The 
president appears to be flitting about between emigration move- 
ments and electioneering, where people may consider his services 
of any value.—Jron Ti ade Review. 

Liqutp FurL.—A trial of one month’s duration has been made 
at Woolwich Dockyard, of Messrs. Aydon’s system of burning 
liquid fuel; aboiler specially constructed for this system being kept 
in action during ten hours daily. The result is not consider 
very satisfactory, an evaporation of 10 lb. only of water being 
effected per pound of. fuel consumed; and about 6 per cent. of the 
steam generated was expended in raising combustion. The expe- 
riment .was conducted by Capt. Selwyn, R.N., through whose 
influence a trial upon a much more extended scale has been 
arranged to take place. The Oberon boiler—one of the most 
powerful of the new class—being selected for a lengthened trial. 
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HANCOCK’S SCREW PROPELLER. 

In a recent impression we published a communication 
from a correspondent in whom we place much faith, de- 
scribing the results obtained from a competitive trial of 
screw propellers on the Shropshire Union Canal. The 
screws tested were one made on Hancock’s patent, and the 
ordinary screw used by the Canal Company. The results 
obtained appeared to us so remarkable that we questioned 
the accuracy of our correspondent’s statements in one par- 
ticular. The screws were fitted to the same boat, and 
driven by the same engine; but the engine when driving 
the company’s screw ran over 60 per cent. faster than when 
driving Hancock’s screw. Nothing was told us respecting 
the relative speeds of screw and engine, and we thought 
it possible that the ratio of the velocities of the two might 
not have been the same in both cases—in other words, 
that the speed of the engine more nearly approached that 
of the screw when Mr. Hancock’s propeller was used than 
when its competitor was employed. We are now in pos- 
session of information which proves that this was not the 
case, The relative speeds of the crank and propeller shafts 
remained the same, only the propeller being altered. 
We have also received particulars of a recent trial, so 
remarkable for the results obtained as to deserve the fullest 
attention from those interested in the theory and practice 
of screw propulsion. 

Before proceeding to describe these experiments it will 
be well to place our readers in possession of all the par- 
ticulars which have reached us concerning the two screws 
employed. For some years the Shropshire Union Canal 
Company used Griffiths’ screw in their towing barges with 
unsatisfactory results. As a consequence, they carried 
out a series of experiments costing some thousands of 
pounds, which resulted in the rejection of Griffiths’, and all 
other propellers, in favour of a two-bladed true or Smith’s 
screw, the blades each filling a quadrant of the whole 
circle, so that the entire screw area was equal to half the 
area of the circumscribing circle. It must be borne in 
mind that this screw is not adapted for high speed, but it 
has proved itself to be admirably suited for towing pur- 

No other propeller, with the exception of Mr. 
enecsks, has given such good results on the Shropshire 
Union Canal. Mr. Hancock’s 
screw we illustrate in the Ini 
annexed engraving, copied Mil 
from a photograph. It re- i 
volves from left to right— 
that is to say, the concave 
face moves forward. To what 
cause the excellent results Hi 
which have been obtained By | 
from it are due, we are unable NAVAN 
at present to say positively; 
further investigation is re- 
quisite to confirm the theory 
which we have formed, and 
which we reserve, in conse- 
quence, for the present. 

The screw shaft makes two 
revolutions while the screw 
makes thre> and the same 
boats have invariably been 
used during the experiments; 
the only change effected has 
been in the screws. In the 
last trial, the tug made the 
subject of the experiment 
took in tow four loaded boats 
containing ninety-five tons. 
The first run of two and a- 
half miles from lock to lock 
was made with a four-bladed 
Hancock’s screw. The pres- 
sure in the boiler was 50 lb.; the run was accom- 
plished in 67} min., the engine making eighty-six 
revolutions per minute. Hancock’s screw was then re- 
moved, and the Canal Company’s screw put on. The four 
boats, with ninety-five tons of cargo on board, were once 
more taken in tow, and the run was accomplished in 
65 min., the engine making 148 revolutions per minute. It 
is fair to state that on removing the Hancock screw it was 
found that one of the blades had been broken off during 
the trip by contact with some partially-submerged obstruc- 
tion. From these figures it would appear that nearly the 
same results were obtained in both cases with a very diffe- 
rent consumption of steam, and consequently of fuel. But 
it is quite possible to so interpret the results of the experi- 
ments as to show that no great disparity actually existed. 
Even though we admitted this to be the fact, it still remains 
evident that Hancock’s screw is very different in its mode 
of action from that used by the Canal Company. 

We are unable to say what were the pitches of the 
screws used, and we believe that no indicator diagrams were 
taken from the engine, so that we know nothing certainly 
of the power exerted by it. We are told, however, that 
the consumption of fuel was nearly in the ratio of the 
engine velocities. Assuming this statement to be correct 
for the moment, it will be seen that 86 lb. of coal with 
Hancock’s screw did as much as 148 Ib. of coal with the 
ordinary canal screw. In other words, Hancock’s screw 
saved 42 per cent. in fuel, neglecting the small difference 
—2} minutes—between the times spent by the boat 
in making the two runs. If this saving really was effected, 
then Mr. Hancock has produced the best screw yet made 
by a very long way indeed. We confess, however, that the 
results appear to us to be much too good to be quite true. 

_The power expended in propelling a boat may be di- 
vided into three portions—that spent in overcoming the 
friction of the engine and machinery, that spent in puttin 
water in motion, and that spent in causing the forw 
movement of the boat. Now if Hancock’s screw really 
gave out the results ascribed to it, then the canal screw 
must waste an immense amount of power in churning the 
water. One fact tends to bear out this assumption, which 
is, that when starting with a heavy train of boats 
the canal screw, in shallow places if run hard, drives away 
the water from the stern of the tug so fast that she not unfre- 
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quently touchesthe bottom with herstern post. The resistance 
offered to the propulsion of a floating y by a shallow 
canal is very much greater than that offered by an open 
and deep body of water; and it will be readily understood 
that a ens may be so placed that water cannot pass 
astern sufficiently fast to provide for the supply of a pro- 
peller working behind. In such a case a scooping out of 
the fluid would be produced equivalent to lowering the 
stream or canal several inches, and the action of propellers 
in shallow streams deserves more attention than it has yet 
received either from the practical engineer or the mathe- 
matician. It is asserted of the Hancock propeller that it 
never produces this effect, or only in a modified degree, 
which means simply that it wastes less power in driving 
water astern than the canal screw. The resistance offered 
to the rotation of any screw may be divided into two por- 
tions—that due to the inertia of the water resisting the force 
tending to drive it backwards, which is efficient in causing 
the propulsion of the boat; and that due to the inertia of 
the water refusing to assume a motion of direct rotation 
round the screw shaft, which does not tend to produce 
motion in the huJl. It is claimed by Mr. Hancock that 
nearly the whole power of his screw is spent in driving 
water pennleraa A ng or none in causing rotation round the 
shaft. How far this conclusion is or is not justified by 
—— remains to be seen. 

t is obvious that to measure by the number of revolu- 
tions the power exerted and the steam expended by an 
engine may give most erroneous results. e@ power ex- 
— in actually effecting the propulsion of the tug 

ge and its train must have been the same, no matter 
what screw was used, so long as the speed was the same; 
unless, indeed, it can be shown that one screw reduced 
the thickness of the stratum of water between the bottom 
of the boat, and that of the canal, more than the other. 
The 42 per cent. said to have been saved by the Hancock 
screw can only represent 42 per cent. absolutely wasted in 
producing some effect other than the propulsion of 
the boat, by the Canal Company’s screw. ether this 
is or is not the case we have at present no means 
of judging. If we suppose the pitch of the rival 
screws to have been the same, and the slip the same, 
then the boat must have moved faster with the 
normal screw than with Hancock’s screw in the exact ratio 
of the number of revolutions. But with Hancock’s screw 
running 42 per cent. slower, the speed of the boat was still 
the same, therefore it follows, either that Hancock’s screw 
must have had a quicker pitch, or else that the normal 
screw has a slip in excess of its rival of 42 percent. On 
the other hand, if we assume the pitch to be as the 
revolutions, and the slip to be constant, then it is 
evident that Hancock’s screw used up just as much power 
as its rival, the pressure in the cylinder being some 
42 per cent. greater, and the consumption of fuel of course 
the same in both cases. Now, on the one hand, we are 
assured that the consumption of fuel was actually very 
much less with Hancock’s than with the Canal Company’s 
screw, while on the other it is to the last degree unlikely 
| that the company would use a screw with 42 per cent. slip, 
| which must have been the case if Hancock’s screw had 
|none. The truth in all probability lies between the two 
| statements, and we conclude therefore, that Hancock’s 
| screw was actually more efficient than its rival in some 
| proportion very much less than 42 per cent., but still quite 
| sufficient to entitle it to be considered as considerably 
| better. 
| Ina second experiment with Hancock’s screw, the boiler 
| pressure being 601b., the engine made 103 revolutions 
| per minute, and the run of two and a-half miles was 
| accomplished in 55 minutes. ‘Such a result never was 
got out of the normal screw, and this fact is a strong 
argument in Mr. Hancock’s favour; but it is possible 
that by using a normal screw of quicker pitch than that 
actually adopted the same end might be gained. Still it 
must be borne in mind that the pitch and dimensions of 
the Canal Company’s screw were arrived at by numerous 
and costly experiments; and it is therefore proper to con- 
clude that to increase its pitch would actually impair its 
efficiency. 

After balancing the evidence, we arrive at theconclusion 
that the Hancock screw is demonstrably better than its 
rival, which, again, is better for canal purposes, at least, 
than Griffiths’ screw or any other of the numerous 
forms tested by the company. It merits, there- 
fore, the most careful investigation from impartial men. 
It is greatly to be ee that Mr. Hancock took no in- 
dicator diagrams, and it is to be hoped that he will at once 
place the matter in the hands of some engineer competent 
to report on it. If he can prove that his screw is even 
5 per cent. better than any other screw in existence he will 
without doubt obtain an ample reward for labours which 
will be fully appreciated by the entire shipowning com- 
munity. His experiments so far are highly promising in 
their results, but very far from being conclusive so long as 
he leaves us in the dark as to the power actually exerted 
and the quantity of fuel actually consumed in running any 
given distance. 











ON SOME POINTS AFFECTING THE ECONO- 
MICAL MANUFACTURE OF IRON. 


By Mr. Jno. Jones, F.G.S8., Secretary of the North of England 
Tron _” 


THE object of the following paper is to consider briefly the merits 
of certain methcds which have been recently proposed for cheapen- 
~ the cost of manufacturing iron. 

t is almost impossible to. overrate the importance of this 
question. A distinguished member.of this Association has raised 
a warning voice against the reckless manner in which our resources 
of coal are being exhausted, but since that time no great changes 
have been devised for producing a more economical application of 
fuel on a national scale. The supremacy of the British iron trade 
depends upon the comparative abundance of fuel in close proximity 
to the ironstone; and in proportion as the mineral treasures of coal 
and ironstone are exhausted, so will the position of this national 


ind decline, for the cette of the raw material is quite 
out = e question. Therefore, the economical use of the minerals 
we 8 


is a subject of great importance. This country is 
now making about 4,500,000 tons of pig iron per annum, a is 
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capable of producing at least 3,000,000 tons of finished iron. 
as approximately, it may be said that the iron manufacture 

one consumes about 15,000,000 tons of coal per annum, or rather 
more than one-seventh of the total quantity raised from the various 
coalfields, These facts are adduced to show the immense issues 
involved in certain in the mode of manufacturing iron, to 
which special attention will presently be invited. 

These improvements will be considered under two heads. (1) 
The economical application of fuel. (2) Simplification of manu- 
facturing processes. 

The first subject naturally leads us to examine critically the 
whole of facturing iron from the ironstone to the 
finished. plate or rail. In smelting operations large quantities of 
fuel are consumed, and it must be admitted that in many cases 
large quantities are also wasted. Still, in the newer iron-fields, 
where the smelting works have been recently constructed, no such 
waste is allowed. The greatest possible care is taken to utilise the 
products of combustion and to make the pas from the furnace tops 
available for raising the temperature of the blast and for = 
rating steam. The attention of blast furnace engineers has, indeed, 
of late years been mainly directed to the full utilisation of the fuel 
employed. There can be no question as to the great saving that 
has resulted from the elaborate arrangements now in operation at 
the principal smelting works of modern construction; but these 
me do not admit of being readily adapted to the older type of 

last furnace. In many districts the mineral resources have been 
so far exhausted as to preclude capitalists from making ore 
that would involve a large expenditure without the prospect of a 
satisfactory return. All that can be expected in such cases is a 
partial adoption of the ical ements alluded to above, 
and it is satisfactory to find that a gradual change is taking place 
in this respect. The older plant is, in fact, being assimilated to 
that of the newer iron s' i istricts, as far as special circum- 
stances will allow. It seems, then, that the economical use of fuel 
is fully understood and acted upon in the manufacture of pig iron, 
at all events in the modern > wo of works. There it has been 
found practicable to make pig iron with about 20 cwt. of coke to 
the ton of iron produced, including heating, blast, and raising 
steam. It is thought, also, that even more gratifying results may 

et be obtained, but at this figure it is not easy to understand 
all any radical change for the more economical use of fuel can be 
brought about. The only waste of heat-producing elements 
appears to be during the conversion of coal into coke, when a con- 
siderable quantity of combustible material is driven off, and is 
completely lost, but it is by no means certain that the conversion 
of the coal into an in ly hard mass does not more than com- 
pensate for the loss, unless the volatile hydrocarbons given off in 
coking could ‘be made available in the furnace. * It may be said, 
however, ing generally, that we have now arrived at a point 
in the smelting of iron that is approaching theoretical perfection 
very —— and what now sei ly remains to be done is to bring 
the older blast furnaces as nearly as may be up to the modern 
standard, as far as the use of fuel is concerned. 

When, however, we follow up the finished iron a stage further, 
we come to processes where there is a marked lack of economy in 
the appliances used, as well as great want of skill in the agents 
using them. To begin with, there is first a heavy loss of fuel 
incurred in melting the cold pig iron charged inte the puddling 
furnace. There would doubtless be difficulties in running off the 
iron direct from the blast furnace in all cases, but there are many 
places where the proper mixture of pig iron might be made in the 
blast furnace, and where such regularity of working might be 
ensured as would allow of the molten cast iron being charged 
direct into the puddling , or at all events, the pig iron 
might be economically melted down in large pene and sup- 
plied to the puddlers in the fluid state. But this suggests a more 
radical change in manufacturing operations than need be discussed 
at present. However sound such a p | may be theoretically, 
it not yet had any extensive application, though it has been 
practised in several ironworks. 

But, taking the ordinary yg hoor it is evident that 
a great waste of fuel occurs here. quantities of carbon are 
driven off in reo form — — clouds of es —— 
another mass 0! consum: goes away as ashes an 
cinders. The same kind of waste is also characteristic of the 
various heating furnaces. The precise amount of fuel used in pro- 
ducing » ton of puddled iron differs in almost every ironworks, but 
it may be safely asserted that 25cwt. of fuel to the ton of puddled 
iron is under the average taking the country through. The 
question arises, whether it is practicable to so modify the con- 
struction of the existing puddling furnaces as will ensure more 
ecenomical results, and at the same time afford proper facilities to 
the workmen. It is possible, in fact, to make the whole of the 
fuel used effective in producing heat in the furnace, because, if this 
can be accomplished, the quantity of coal — in the puddling 
process will be very rane + erably reduced. This i -y as more 
recently occupied the attention of many minds, for numerous 
patents have been taken out dealing with it in one way or another, 
and it has now been to a great extent solved in a satisfactory 
manner, so that we appear to be getting near a means of using 
fuel as economically in the puddling as is already done in the 
blast furnace. 

The Wilson modification of the fire-grate, as perfected by Messrs. 
W. Whitwell and Co., of Stockton, has received a good deal of atten- 
tion amongst iron manufacturers, and it is gradually being adapted 
to the peculiarities of fuel in the various districts, and its con- 
struction is being reduced to its simplest el ts. This furnace 
may be described in a few words, the principle having to be 
modified a little according to special circumstances. The fuel in 
this furnace is made to burn on a sloping solid fire-brick bottom, 
the coal being introduced at the top, aud made to pass gradually 
down to the part where there is an incandescent mass; the hydro- 
carbons, which in ordinary furnaces form smoke, and thus pass 
off without doing any economical work, are turned into an 
intense flame in the furnace, and no smoke is made, when a suffi- 
cient quantity of atmospheric air is admitted. Underneath the 
combustion chamber is a closed ash-pit, into which a blast of air 
is forced by means of a steam jet three-sixteenths of an inch in 
diameter. The air causes a reduction of the cinders and clinkers 
usually formed in ordinary furnaces; and at the same time the 
steam passing through the red hot cinders is decomposed, carbonic 
oxide and hydrogen being produced. e air for combustion is 
mainly introduced by means of a pipe which passes through the 
flue bridge, round the furnace back, through the flame bridge, 
into an upper chamber above the sloping generator, whence it 
d ds in thin st through the perforated bricks into the 
furnace. The air is thus supplied in a highly heated condition. 
This furnace gives off no emai and the materials are perfectly 
consumed, the formation of ashes and cinders being also pre- 
vented. Without going into details, it has been ay 
demonstrated from results obtained by working these furnaces a 
considerable length of time, that the quantity of fuel required 
per ton of puddled iron is from 20 per cent. to 25 per cent. less 
than in the ordinary furnace, the consumption of coal ranging 
between 17 cwt. and 18 cwt. The principle of the Wilson furnace 
is the complete combustion of the fuel before it comes to the 
furnace chamber, but a certain amount of heat is assumed to pass 
from the furnaces without being utilised, though this can be as 
easily made available for generating steam as can the waste heat 
from puddling furnaces of ordinary construction. The subject, 
however, admits of being approached in ther way, by devoting 
increased attention to the utilisation of the heat, and by making 
the waste heat available again in the furnace. 1e Newport fur- 
nace, patented by Jones, Howson, and Gjers, and in operation at 
the Newport Ironworks, Middlesboro' h, is constructed on this 
principle. A chamber is built in the ordinary chimney stack, and 
in this are placed two cast iron upright pipes, with a partition 
reaching nearly to the top of each. The waste gases from the 
furnace are diverted into the chamber by means of a damper, and 
raise the temperature of the iron pipes to a high degree: Through 
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these pipes the air required for combustion of the fuel is drawn by 
means of a steam jet; the mixed air and steam being conveyed to 
the furnace bridge, and delivered there by a series of tuyeres; also 
® portion of the air is sent in lower down, underneath the bars of 
the grate, the ashpit being closed so that no air can reach the fur- 
nace, except that which has been heated to a temperature of about 
500 deg. by the waste gases. By this means a regenerative action 
is set up, and it is found in practice that the combustion of the 
fuel is nearly complete, the only smoke produced being at the 
time when heavy firing is going on. The actual results arrived at 
by the use of these appliances are the saving of from 25 per cent. to 
30 per cent. of fuel as compared with the operation of the furnaces 
of ordinary construction. In the working of several of these furnaces 
with grey forge iron, six heats per day, the quantity of coal used in 
ata a ton of puddled iron has been reduced to 16 ewt., and 
ess; ordinary furnaces, working under similar conditions, using 
from 22 ewt. to 23 ewt. to produce similar results. In proportion 
as refined iron or lower qualities of pig iron are introduced, the 
proportion of fuel required decreases considerably. 

The structural modifications required in adapting existing 
puddling furnaces to the more economical types here alluded to, 
are so slight, compared with the saving to be effected, that the 
whole outlay would quickty recoup itself; for assuming even that 
each furnace would cost £50 in alterations, and would thus be 
made to save 25 per cent. in fuel, each furnace would more than 
clear itself in a single year. The modifications, also, are such that 
in each case the workmen would require no special training to 
enable them to use the new furnaces. 

Though prominence is here given to enly two varieties of im- 
proved puddling furnaces, I am aware that other modifications 
exist, each of which has its special advantages, but in this notice 
I wish to disregard any particular allusion to plans that would 
involve a large expenditure before they could be got into successful 
operation, and where a more highly-trained class of workmen than 
is yet available would be required in order to ensure success. The 
above remarks are, however, made without prejudice to other 
methods propesed to effect the economical use of fuel in the 
manufacture of finished iren. But I wish te insist upon the fact 
demonstrated from the working of the two types of furnace 
alluded to, that with proper eare and an average amount of skill 
on the part of the workman, a saving of at least 25 per cent. in 
the fuel commonly used in puddling may be made without in any 
degree injuring the quality of the iron produced, and without the 
expenditure of a large sum of money in altering existing srrange- 
ments. Now what dees this mean in the aggregate? We have 
previously assumed that 6,000,000 tons of a are annually 

i lin production of the whole quantity of finished iron 
which this country could make—that is, allowing 9,000,000 tons 
of coal for the produetion of pig iron. A saving of 25 per cent. 
upon this represents close upon 1,500.000 tons of coal. If, then, 
it be possible to effect an economy ef this marked character by 
means so comparatively simple, this subject undoubtedly becomes 
one of vast importance to the iron trade of the country, and, 
indeed is entitled to rank as a national question. 

If the results indicated in the above remarks could be secured 
for the whole iron trade of the country, this industry would be at 
ence placed ina much more favourable position with respect to 
foreign competition, about which so much has been written of late. 
We are asked, however, to go a step further than this. We are 
invited to relinquish eertain prejudices which most practical iron- 
makers and engineers have as to the proper mode of manufacturing 
iron rails, plates, or bars—a mode that has been in existe .e for a 
very long period. In following up the process for making, say an 
ordinary railway bar or plate, we soon arrive at a complicated 
series of operation. The puddled iron has to be rolled into rough 
bars, which, after being straightened and weighed, and allowed to 
get quite cold, are eut up into short lengths, made into piles, con- 
veyed to heating furnaces, heated and hammered or rolled down, 
are then a seeond time heated, and finally rolled off into finished 
bars. Even when the second heating is not required the ordinary 

rocess of manufacture contains several objectionable features. 

e iron is allowed to cool down in the intermediate stage of 
— bars. The piles can never be made perfectly homogeneous, 
ines of lamination remain in the finished iron, and these cause 
serious defects when the material is exposed to heavy wear, as in 
common rails. Now, theoretically, it would seem a more rational 
plan to carry on the various stages in the manufacturing process 
more rapidly, and without the many complications which now 
encumber it. In what is termed the Radcliffe process an 
attempt is made to carry out this principle, the puddled 
iron being passed through the necessary stages so rapidly 
that it reaches the point of finished iron in little more 
than half an hour after leaving the puddling furnace. The plan is 
described in a few words. There is no peculiarity about the iron 
used, the puddling, or the fettling employed. Good workmen are 
required, and the best fettling is allowed. The puddled iron is 
brought out ‘‘ young,” and the furnaces are made to work in such 
a manner that five era greater number of balls may be brought 
out practically at the same time. These are treated under a heavy 
steam hammer, having a quick action; and by the aid of mechani- 
cal appliances a large bloom is easily formed, according to the size 
of the plate or rail to be manufactured. The bloom is passed 
through a heating furnace, to recover the heat Jost in the shingling 
process; and, after being exposed to a mellow flame for a short 
time it is at once rolled into the finished article. 

In this system we find the various stages reduced to the simplest 
form, whilst the quality of iron produced by this method speaks 
for itself. A perfectly homogeneous structure is secured, no lami- 
nation occurring under this mode of treatment. This process has 
been extensively practised, especially in the production of plates 
at the Consett Ironworks; and therefore its value has been fully 
tested. It has the further merit of requiring very little modifica- 
tion in existing ironworks to enable the plan to be put into opera- 
tion, an immense advantage in these days, when even more direct 
means of producing finished iron are thought to be not far distant 
improvements, and when plans requiring an extensive outlay have 
comparatively a poor chance of being adopted. 

The method here sketched out leads toa great economy in labour, 
fuel, puddled iron, stores, repairs, and in many other ways, and, 
besides, the productive power of the machinery is so far increased, 
that the dead charges—a very important item in the cost of making 
iron—are distributed over a greatly increased make of finished 
iron. On the face of it, it must be evident that this process far 
more nearly fulfils the conditions required in a scientific plan for 
manufacturing iron than does the cumbrous one generally adopted. 
If new works had to be constructed to carry out the system, still 
more satisfactory results would doubtless be obtained, just as has 
been the case with the modern improvements in blast furnaces, 
There is, it must be admitted, much prejudice to be removed from 
the minds of managers, and even higher authorities; there are 
mechanical and other difficulties to be overcome before complete 
success can be ensured, under the various circumstances character- 
istic of the finished iron trade. But what I wish to dwell uponis, 
that the principle of the proposed method of manufacture is theo- 
reticaily correct, is calculated to effect a great reduction in the 
eost of producing iron, and promises to enable iron manufacturers 
to make the most of our national resources, by allowing of the 
production of the finished iron with the least possible expenditure 
of fuel and of labour. 

Taken in connection with the first consideration, that of effect- 
ing greater economy in the use of fuel, it would seem that there 
is a possibility of saving. say 25 per cent. of coal, even upon the 
ordinary mode of working, and also of dispensing with processes 
that at present use from 10 cwt. to 15 ewt. of fuel. In other words, 
this subject, looked at in a national point of view, means a possible 
saving of about 3,000,000 tons of coal per annum, including the 
two principles of economy mentioned in this paper, besides which, 
there are other equally tangible points where a material saving 
could be effected, but which do not admit of being expressed in 
common terms, as is the case with the fuel, 








It may be mentioned, however, that the rapidity of the process pre 
vents the waste by oxidation of the iron under treatment, and, 
under ordinary circumstances, we are informed there isa saving of 
from 34 ewt. to 4 ewt. of puddled iron in every ton of finished rails or 
plates produced. This iron is simply lost in the usual mode of 
procedure. If this heavy loss could be even partially prevented, a 
vast saving would be made, and no extra expense would be incurred 
in obtaining such a result. 

The metallurgy of iron is such a wide subject, there are now so 
many workers in it, and the whole subject is of so much national 
importance, that 1 venture to think the points to which I invite 
attention are deserving of general notice by all who are practically 
interested in the iron manufacture, or in the use of iron for engi- 
neering purposes. It is high time that the manufacture of iron 
were placed upon a more truly scientific basis. Our mineral 
treasures have been so readily available, and we have, until quite 
recently, enjoyed such an extensive monopoly in the iron trade, 
that our position seemed unassailable. We have found, however, 
that the application of science has enabled our continental neigh- 
bours to overcome natural disadvantges, and to place themselves on 
a level with ourselves as far as cheapness of production is concerned. 
It is for us to apply to our manufacturing operations those princi- 
ples which have proved successful in their case, and there is no 
doubt we may be able to effect such a sweeping economy in our 
cost of manufacture, that we shall soon obtain the full benefit 
which we ought to derive from our abundant supplies of coal, and 
the vast quantities of ironstone lying within reach of the fuel re- 
quired to smelt it. 

The paper was followed by a lengthened discussion, as the 
adjourned discussion of Mr. Siemens’ paper was taken at the same 
time. 

Numerous specimens of iron manufactured by the Radcliffe pro- 
cess were exhibited, and excited much interest in the Section. 

Mr, Bramwell said the paper read by Mr. Jones was a very 
comprehensive one, for it treated the subject of the manufacture 
of iron from the very beginning, and touched on the several 
modes by which it was proposed to effect economy in that 
manufacture. As regarded the method adopted for the utilisation 
of the waste gases from the blast furnace, he believed we owed 
that to our continental neighbours. There was no doubt that 
those who were badly off for fuel economised more than those 
who were well off, and he really thought that, as fur as the 
qnestion of economy of fuel was concerned, the best thing that 
could happen to the manufacturers in the United Kingdom would 
be arise in the price of coals to double its present rate for a few 
years to come. ey knew how the Cornishmen, living in a part 
of the country where fuel was dear, were the pioneers in econo- 
mical steam engines, while the manufacturers of Staffordshire, 
where fuel was cheap, were most voracious in its consumption. He 
was afraid that, as a rule, the waste gases were not utilised, and 
this, he thought, was a reproach which ought to be removed from 
the great iron manufactories. They knew that there were sufficient 
waste gases in a furnace burning only a very small quantity of 
coke per ton of iron made, not only to provide steam for the blast 
engines, but to heat the whole of the air with which the furnace 
was supplied. But on the question of the consumption of fuel a 
statement had been made with regard to a certain weight of coke 
being used for each ton of iron that was produced. Now, this 
must depend very much on the amount of iron in the ore, because 
in the blast furnace they had to heat up the whole of the materials 
put in and the fluxes, and if they were dealing with a lean iron 
ore instead of a rich ore they would have a larger proportion of 
fuel consumed. Therefore, whenever they were talking about the 
production of iron and the consumption of fuel in the blast fur- 
nace they ought, in order to make a fair comparison, to know the 
particular kind of ore which was to be converted. The author of 
the paper had alluded toa plan by which the pig iron was not 
suffered to get cold. Such a plan had been proposed over and over 
again, and he believed it had even been tried; but there werea 
certain number of practical difficulties in the way which would no 
doubt have the effect of making people chary of using it. Iron 
could be heated without a large consumption of fuel, and by the 
plan proposed there must be a continuous tapping from the blast 
furnaces, and they must be pretty sure of the quality that was 
coming down when the iron was being run into the pig, although 
it was not until the pig began to set and get cold that they could 
tell its real quality, and to do this they had to breakitup. If the 
iron were run directly from the blast furnace into the puddling 
furnace he did not think they would know the nature of the 
charge putin. With regard to Wilson’s furnace there would be 
no doubt that the plan was one by which the fuel would be well 
burnt. It reminded him of a furnace invented by a man named 
Detmold, the use of which was, however, after a time abandoned. 
He (Mr. Bramwell) had not seen Wilson’s furnace at work, and 
therefore could not speak of it from his own knowledge. In the 
furnace of Jones and Gjer’s they had a proposition for regeneration. 
They must remember that in furnaces where tue combustion was 
by the chimney draught there must necessarily be a large quantity 
of heat going to waste in order to obtain an efficient draught. 
With regard to Mr. Siemens’ invention, there could be no doubt 
that it would set people thinking, and that those who did not 
adopt his furnace would, at all events, be driven to adopt some- 
thing which would be a vast improvement on the mode previously 
adopted; so that the furnace was not only good in itself, but 
would be the cause of goodness in others. The section had heard 
a description of the Radcliffe process, which, he believed, had 
been known for some years. It was known in the manufacture of 
iron as the system of doubling the puddle balls, Two balls were 
taken out of the furnace, put together, and then shingled into one 
ball. There was some such system employed in the making of 
steel, and the Sheffield makers, who made steel by cementation, 
commonly employed English instead of foreign bars; but this was 
never done by piling the puddle bar after it was made. He believed 
that after the puddle ball was made by the process referred to 
they did not get a sufficient weld of the pile afterwards, As a 
rule, they did not by this system get a perfect union throughout 
the pile, and that when one of the bars was put into the box for 
cementation there would be a crack wherever the weld was. It 
seemed that by the process described in the paper it was proposed 
to put together as many as four or five balls. He regarded the 
plan as a right one, and believed that it was only at the time it 
was resorted to that a true union tould be effected in the particles 
of the iron; but he thought there would be great difficulty in 
carrying it out. If the mass of balls was too great there was 
likely to be a small proportion of cinder left in the balls, and they 
would not be properly shingled, There was another objection to 
this plan of doubling the balls, because they had first to encounter 
the obstacles to its introduction on the part of those who were 
high in authority, and they had also to meet the objections of the 
workmen. Mr. Cowper had stated the other day that he thought 
it desirable that the manufacturers should turn their attention to 
some mode of making steel of a uniform quality, which would be 
far preferable to occasionally making some of a high and some of a 
low quality. The engineer and machinist wished to be able to 
rely absolutely on the quality of the steel he employed, and at 
Low Mcor they were able to get a certain uniformity of quality, 
In the Yorkshire makes after the puddle ball was shingled it was 
beaten down into a cake, and the cake was broken into small 
pieces, which were then examined and sorted according to the 
different qualities they exhibited. This was the way in which the 
uniformity of the Low Moor and Bowling material was obtained. 

Mr. Webster, Q.C., said he concurred with Mr. Bramwell in 
saying that a good invention like that of Mr. Siemens was sure to 
set others to work. He looked forward to the extensive use of 
this beautiful and practical invention, and had no doubt it would 
do more to raise the general character of our iron manufactures 
than anything that had been done for many years. It had been 
~ out that the difficulty of introducing inventions did not 

ie with the workmen so much as with the manufacturers. It 
must be acknowledged that the adoption of new inventions was not 





often to the interest of the manufacturers generally, because in 
most cases where they were dealing with the manufacture of iron 
they found that the abandonment of the existing machinery ang 
the substitution of other machinery at great cost was involved, I¢ 
was contrary to human nature to suppose that persons whoge 
capital was thus involved would be the first to introduce those 
inventions which were being continually brought before them: 
and, with regard to most of those inventions, there must neces. 
sarily for a time be a contest between brains and capital. 

Mr. Hackney said the English were far behind their continental] 
neighbours in the utilisation and prevention of waste in coke. Ip 
England there was a large amount of waste, but at the last Parig 
Exhibition some fine specimens of hard coke were exhibited 
which were made slowly in large masses at a high heat, and at the 
sane time all the products were saved, With reference to puddling 
furnaces, Mr. Jones had stated that where 20 ewt. 3 qr. of iron 
was used to the ton of puddle bar, the best red ore was used as fettling, 
He understood that by using rich fettling there was no difficulty, 
in ordinary furnaces, in obtaining a very high yield of iron, 
Another point which called for attention was whether the grate 
would not be liable to considerable wear and tear. One question 
of great importance in the introduction of new inventions was the 
opposition of the workmen. He believed that in the case of 
Wilson’s furnace great difficulty was found in getting the men to 
work it both at Bolton and Middlesborough. 

Mr. Jones, in reply, stated that the 20 ewt. which had been 
alluded to only referred to the more improved furnaces, The caseg 
where 20 cwt. of fuel was used in the production of a ton of 
pig iron were in the Cleveland district, where the ironstone con. 
tained a little over 30 per cent. of iron before it was calcined. Ag 
to the doubling of the puddling balls, he was aware that it was a 
common practice to use two or three balls; but by the Ra/lecliffe 
process at least five were used, and in the manufacture of plates 
and rails up to as many as ten or twelve were sometimes 
used. The slag was pressed out by the use of a very powertal 
steam hammer, Mr. Radcliffe recommending that it should weigh 
ten tons or upwards. As to the question of economy in coking, 
he had already referred to that, remarking that in modern blast 
furnaces he thought some saving might be made in what was at 
present a great waste of combustible material, and something 
ought to be done with the view to effect more economy. With 
reference to the case where 20 cwt. 3 qr. of fuel was required in 
the Wilson furnace to produce a ton of pig iron, he had only men. 
tioned the subject incidentally, inasmuch as it had been referred 
to by Mr. Siemens the other day. In the cases referred to by 
Mr. Siemens by the use of arich ore 20 cwt. 3 qr. of pig iron 
produced 20 cwt. 3 qr. of puddled bars, The formation of 
clinkers on the hearth of Wilson’s furnace was prevented by the 
use of a steam jet, which cut the clinkers away. He believed the 
men at Elsear had shown great opposition to the Wilson furnace, 
but there had been very little opposition at the Thernaby Works, 
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ConGRESS OF GERMAN, ARCHITFCTS AND ENGINEERS. — The 
following is the programme for the fifteenth annual meeting which 
this year assembles at Hamburgh, as we advised our readers some 
time ago: August 3!st, first conrersazione in a pavilion specially 
erected in the centre of the “Alster” basin. September Ist, 
Sessions, general and in sections, after which visits to the principal 
objects of interest in the city; then a steam trip down the Elbe, 
In the evening a special representation at one of the theatres, 
September 2nd, Breakfast at the Zoological Gardens; at ten, a 
meeting in the Arts Gallery; at two p.m., inspection of the new 
mail steamship Cimbria, and trip down to Blankenese, where 
dinner will be provided. In the evening second conversazione, 
concert, and fireworks. September 3rd, to Lubeck and back, 
September 4th, Sessions during the morning, and the last conrer- 
sazione in the evening. For those who can remain a few days 
longer various excursions to Kiel, Heligoland, &c., have been 
organized. —Builder. 

Tue Soctery or ARTS AND RAILWAY Transit. — The Council 
of the Society of Arts at the suggestion of the Food Committee 
offer the following prizes for improved railway meat vans, milk 
vane, and milk cans:--1. For an improved method of conveying 
meat by rail, the Society’s silver medal and £10. The object in 
view is to reduce to a minimum the deterioration which meat now 
suffers in its transit by rail. The principal evils to be avoided are 
excessive changes of temperature, and injuries by pressure, by 
handling, exposure to dust, insects, &c. This prize may be awarded 
for an improved railway meat van or for « travelling meat larder 
suitable for railways. Model ona scale of half an inch to a foot 
to be sent in. 2. For an improved method of conveying milk cans 
by rail, the Society’s silver medal and £10. The object in view is 
to reduce to a minimum the deterioration which milk now suffers 
in its transit by rail in the ordinary open trucks. The principal 
evils to be avoided are the heating and shaking of the milk cans, 
Model of an improved railway milk van, on a scale of half an inch 
to the foot, to be sent in. 3. Foran improved railway milk can, 
the Society’s silver medal and £10. The object in view is to reduce 
to a minimum the deterioration which milk now suffers in its 
transit by rail in the ordinary milk cans or ‘‘churns.” The prin- 
cipal evils to be avoided are the heating of the milk. and all motion 
within the can which may cause the buttery particles to separate. 
A specimen of the improved railway milk can to be sent in. The 
models and specimens for competition must be forwarded to the 
secretary of the Society of Arts before the Ist February, 1849. 

THe Dancers Of Dynamite.—An inquest ws held on Friday at 
Pemberton, near Wigan, on the body of Mr. Thomas Barrass, who 
for some years past has been surveyor at the collieries of Messrs. 
Blundell and Sons, Pemberton. His death occurred on the 
2nd inst., and resulted from injuries received by an explosion of 
dynamite—a new patent blasting power. A short time ago the 
deceased was agent for the sale of nitro-glycerine, and the large 
quantity of that material which exploded at Newcastle a few 
months back was sent through his hands, and recently he has 
become interested in the sale of dynamite, the principal ingredient 
in which is nitro-glycerine, the strength of which, however, is so 
much reduced that it cannot be exploded without violent concus- 
sion, The material, which had been invented by the celebrated 
chymist, Vobel, possesses a power seven times greater than that of 
gunpowder, and it is used in a similar manner to blasting powder, 
with the difference that it cannot be exploded by a spark, but 
requires the use of a percussion cap. A quantity of dynamite had 
heen purchased by the Wigan Coal and Iron Company, and Mr. 
Betley, analytical chymist to the company, had charge of the 
operations in which the powder was used. On the 10th of August 
Mr. Barrass, accompanied by two young men named Marsden and 
Grimshaw, went to the company’s works in Ince to witness the 
removal of a large quantity of slag, supposed to weigh about forty 
tons, from the bottom of one of the iron furnaces, Twenty or 
thirty holes were drilled into the slag, and into one of these ten 
ounces of dynamite were placed and exploded, but without the 
desired result, soit was determined to re-charge the same hole. Eight 
ounces had been placed in it, and Mr. Betley was using the rammer 
when the charge exploded with a loud report. Mr. Barrass was 
standing immediately over the hole, and a portion of the rammer, 
which had been splintered into several pieces, struck him on the 
right arm, while a large quantity of grit was blown into his eyes, 
so that he was for some days deprived of his sight. Mr. Grimshaw 
was holding a bag containing dynamite, and it was forced into the 
air and ignited without doing much damage. Grimshaw, as well 
as Mr. Betley, was slightly hurt, while Mr. Marsden escaped with- 
out any injury whatever. Medical assistance was promptly obtained 
for Mr. Barrass, and it was for some time hoped that he would 
recover, but eventually gangrene set in from the wound on the arm, 
and after an exhausting illness, borne with much fortitude, the 
sufferer expired on Wednesday evening. It is supposed that the 
heat of the slag caused by the previous shot, together with the 
concussion caused by the use of the rammer, exploded thedynamite, 
and experiments since made seern to justify this mode of account- 
ing for the sad aecident, The deceased was forty-two years of age. 
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RAILWAY MATTERS. 


Ir is calculated that Russia has raised on various external 
money markets during the last twelve months no less than 
£18,000,000 by State-guaranteed railway loans, 

Tne Chicago and North-Western Railroad bridge at Sterling, 
IIL, which was 300ft. in length, was destroyed by fire on Sunday 
night, the 23rd ult. It will be rebuilt at once, 

Tue Brynaman section of the Swansea Vale Railway has been 
opened for passenger traffic, and a through communication has 
been established with the whole of the London and North-Western 
system. _ 

On the Bombay and Baroda Railway through communication 
has been interrupted, and serious damage done to the works on 
the Nerbudda river, and also on other portions of the line by the 
heavy floods. 

How was it no one thought of throwing earth on the burning 
carriages at Abergele? Here was a ready and certain method of 
stopping the fire, but it was never used or never thought of, as it 
would appear. 

Tue new line of railway between Suez and Alexandria, vid 
Azazieh, opened on Tuesday, and passengers by the next Indian 
muil will proceed by that route, which will take only ten hours, in- 
cluding stoppages. 

Tue report of the Ross and Monmouth companies states that 
the subscriptions, with few exceptions, have been satisfactorily 
paid up, and the works will shortly be commenced, the contract 
having been let to Mr. Firbank. 

Tue Newport and Usk Railway Company and the Pontypool 
and Caerleon and Newport Railway Company have Sintanl oh 
extension of time till Midsummer, 1871 and 1872 respectively, for 
power to purchase lands and construct railways. 

A number of residents in Suffolk have signed a memorial to the 
directors of the Great Eastern Railway Company soliciting a 
reduction of fares, and suggesting that passenger carriages might 
be advantageously attached to some of the quick goods trains, 

Tue Bill for extending the Sirhowy Railway to Newport and 
diverting traffic from this company’s railway between Nine-mile 
Point and Newport was, it is stated, in consequence of the oppo- 
sition of the Monmouthshire Company, rejected by the House of 
Lords. 

Tar experiment of drawing a train by an engine heated with 
mineral oil has just been tried with success on the line from 
Chalons to Mourmelon (Eastern Railway), All the gradients, 
some of which are very steep on the section, were ascended with 
the greatest facility. 

AN application was made on Saturday to the magistrates at 
Abergele for a summons against Mr. Eaton, station-master at 
Liandulas, for the manslaughter of Charles Cripps, one of the men 
killed in the recent accident. The coroner’s assessor, Mr. Eyton, 
opposed the application; but the magistrates granted it. 

At the recent hurricane in Mauritius all the railway stations 
were unroofed, the iron doors of an engine shed were torn from 
their fastenings, and one of them weighing a ton and a quarter 
is said to have been blown entirely across the line of the railway. 
Two spans of an iron viaduct 120ft. in length were hurled into a 
ravine below. 

OnE side of the privileged cab system has not been noticed. Let 
a passenger at Euston-square try to get a cab there without feeing 
a porter and he will find it extremely difficult, if not impossible, 
to get a cabman to listen to him. There is quite evidently a clear 
understanding between cabmen and porters, who play into each 
other's hands at the expense of the public. 

THE quantity of refreshments consumed by railway travellers 
ywnust be something considerable, or it would never answer the 
purpose of contractors to pay the sums they do by wayof rent. It 
came out the other day, at the meeting of the London, Chatham, 
and Dover Railway Company, that Messrs. Spiers and Pond pay a 
rent of £5000 a year for the spaces they occupy on the line. 

THE street railway companies of Philadelphia, unable to check 
the peculations by the conductors of their cars, formally propose 
to farm the lines among the conductors. and receive certain 
stipulated sums for the use of the roads, This extraordinary sug- 
gestion shows that honesty does not vigorously flourish in the 
City of Brotherly Love. 

We learn by a telegram from Abergele that the charge of 
manslaughter against the station-master is now being heard hy 
the magistrates. The brakesman and Mason, the assistant 
manager of the railway, are summoned and will be examined, 
Thompson, the driver of the mail train, is dangerously ill. The 
inquiry is expected to conclude to-morrow. 

On the 15th of February, 1867, a robbery was perpetrated at the 
goods station of the Great Eastern Railway, at Bishopsgate. A 
horse and van, with a quantity of silk and velvet, the whole being 
valned at nearly £700, suddenly disappeared, and on Tuesday a 
man was brought up at Worship-street on a charge of having been 
concerned in the robbery. Evidence was taken showing that some 
of the missing property had been found in a house occupied by the 
prisoner, and he was remanded. 

A LocoMOTIVE on the Pennsylvania Railroad recently exploded 
at the round-house in Harrisburg. The locomotive was lifted 
into the air 12ft. or 13ft., and landed on its dome and smoke-stack 
a total wreck. Fire from the ashpan was thrown some twenty or 
thirty yards on a timber structure, which caught fire and burned 
to the ground. <A negro named Ford, who was sitting eating his 
dinner in the yard of a railway carriage manufactory fifty or sixty 
yards’ distant, was struck on the head bya flying piece of iron, and 
badly cut, though not fatally, 

Tue working of the privileged cab system is clearly explained 
by the correspondent of a contemporary. It has been repeatedly 
stated that the railway companies derive an aggregate revenue of 
£12,000 from the cabs, and probably the amount is not overstated; 
but then there are two sides to the account, and the expenditure 
of the companies in connection with the cab service of their 
termini must not be overlooked. For example, the London and 
North-Western received from privileged cabs at Euston during 
the twelve months ending the 3lst of August last £358 8s., but, 
on the other hand, they paid out for the supervision and regulation 
of the cabs £409 10 11d., showing a balance of actual loss, 

On Wednesday evening at about half-past seven, as a London 
and North-Western goods train was on its way from Broad-street, 
to join the main line at Chalk Farm, one of the box trucks was 
discovered to be on fire whilst passing through the Caledonian-road 
station. The train was soon stopped, the truck detached and 
shunted ; but as there were no means of extinguishing the flames 
at hand the truck was there left to burn, and in the course of an 
hour it was completely destroyed. The flames attracted great 
numbers of people, and several fire engines, with a wagon belong- 
ing to the London Salvage Corps, were prompt in their attendance, 
but there were no means of access for the engines and nothing for 
the salvage men to take charge of. 

A Goon deal of excitement was caused at the St. David’s station, 
Exeter, on Saturday. in consequence of a fire having occurred in 
the mail carriage of the train due at Exeter at 940. It appears 
that the chimney connected with the lamp used by the men got 
stopped up, and the fire fell on the sealing-wax on the desk below, 
which soon ignited. Some buckets of water were soon procured 
and the fire quickly extinguished, but not before considerable 
damage had been done to the carriage. The fire it appears broke 





out between the ticket platform and the station, and the three 
men in charge had a great deal of trouble in keeping the flames under, | 
which they did by placing some of the empty bags over 1%. Had 
the fire occurred soon after leaving Hele Station the results would 
have been very serious, as the train does not stop between that 
place and St, David’s, The carriage was second to the engine, 


NOTES AND MEMORANDA. 


THE total annual production of coal in the Austrian empire is, 
according to the most recent authority, 80,000,000 quintals, or 
about 9,000,000 statute tons, 

It is calculated that Russia has 1aised on various external money 
markets during the last twelve months no less than £18,900,000 by 
State-guaranteed railway loans. 

The loftiest chimney on the Continent is in the Wesenfeld Works 
at Wupperfeld. Its height is 331 German feet, Several million 
bricks were used in its construction. 

THE water supplied to New York contains four grains of solid 
matter to the gallon. That supplied before the construction of 
the Croton aqueduct contained 2U to 125 grains of solid impurity 
per gallon. 

TWELVE cars of freight were recently taken from New York to 
the present termination of the Pacific line, 1200 miles west of 
Chicago, a distance of about 2100 miles from the starting point, 
without transbipment. 

Ar Kalusz, in Galicia, extensive deposits of sylvine (chloride of 
potassium) bave been struck in some tertiary beds. The mineral 
produces upwards of 50 per cent. of potash, the Stassfurt sylvine 
yielding only from 16 per cent. to 18 per cent. 

THE yearly supply of milk for New York City is about 25,000,000 
gallons. Of this quantity, 15,000,000 gallons come in as freight 
upon the Erie, Harlem, and Hudson River Railroads; and the 
remaining 10,000,000 gallons are brought in by wagons from 
the adjoining counties, where the farmers make a specialty of the 
dairy business, 

HAMON and LEBRETON-BRUN, of Nantes, fabricate leaden tubes 
with a thin internal coating of tin by enclosing a tin tube in a 
leaden one, and drawing the compound tube by hydraulic power. 
Tubes thus prepared do not corrode, and sre not dearer than ordi- 
nary leaden tubes, since to withstand equal pressures the former 
can have thinner walls than the latter. 

Goop milk of average quality, in its natural state, has about 
85 per cent. of water, 104 per cent. to 11 per cent. of dry matter, 
24 per cent. of pure fat, aa, all of which it gields from 9 per 
cent. to 10 per cent. of cream. Milk may be considered rich when 
it contains from 12 per cent. to 124 percent. of solid matter, 3 per 
cent of which are fatty substances. 

In the American gun foundries the strength and toughness of 
cast iron is increased by ghelting it three or four times, and allow- 
ing it to remain in a fluid state Pat about two hours each time. By 
this means an oxidation of the silicum, then of the sulphur, and 
finally of the carbon appears to take place. The specific gravity 
rises from 6°9 to 7*4, and its toughness more than doubled. 

THE production of mineral at the Lake Superior copper mines 
has increased from 6.075 tons in 1838 to 11,735 tons im 1867. For 
the last two years the Lake Superior mines have produced half the 
estimated consumption of copper within the United States. 
California, Vermont, Maryland, North Carolina, Virginia, and 
Tennessee together produce the other half. The imports from 
Canadta, Cuba, Chili, &c., are counterbalanced by the export of 
domestic copper. 

THE present consumption of water in New York averages 
60,000,000 of gallons per day, or sixty gallons for each inhabitant. 
This supply, after deducting the quantity necessary for extin- 
guishing fires, for washing, and other purposes, would appear to 
be liberal, though not equal, if we may believe history, to that 
provided for the citizens of Imperial Rome, who were at liberty to 
use something like one hundred gallons per day each. 

SoME experiments have recently been made at the eamp of Lyons 
on the bodies of dead horses with a view of ascertaining the precise 
character of the wounds produced by conical bullets discharged 
from the Chassepot muskets. It is said that the aperture made 
by the projectile at the moment it penetrates the flesh is commonly 
no larger than an ordivary pea, but that the rotary movement of 
the ball revolving on its axis gradually enlarges its circles until it 
makes a hole into which a person could thrust both fists. We 
have little faith in the statement. 

AUBEL recommends the following method for the determination 
of suboxide of copper in red copper ores:—The metal is to be 
treated with dilute sulphuric acid and sulphate of silver. The 
acid 'splits,the suboxide into oxide of copper which dissolves and 
metallic copper, which at the same time is taken up by the 
sulphate, causing a deposit of an equivalent amount of silver. 
This metal corresponds to the half of the suboxide of copper. 
Should the silver be impure it must afterwards be dissolved and 
determined as chloride of silver. 

THE total quantity of cotton imported into France in the first 
five months of this year was 56,810 tons, as compared with 43,767 
tons in the corresponding period of 1867, and 57,423 tons in the 
corresponding period of i866. In these imports the receipts of raw 
cotton from the United Kingdom figured for 8951 tons, against 
1,094 tons in the corresponding period of 1867, and 15,296 in the 
corresponding period of 1866. The imports from the United 
States to May 3!st this year were 30.754 tons, against 18,075 tons 
to the corresponding date of 1867, and 23,424 tons to the corre- 
sponding date of | 

A NEW method has been devised by A. Mallet of preparing oxy- 
gen gas from atmospheric air. Subchloride of copper absorbs this 
gas from the air and is changed into an oxychloride, which, when 
heated to 400 deg. Cent., gives off its oxygen, and is reconverted 
into the subchloride. He places this copper salt in an horizontal 
retort, which cau be rotated and mixed in sand or clay to prevent 
its melting together. 
vessel and the gas collected. One kilogramme of chloride furnishes 
twenty-eight to thirty litres of oxygen. A stream of air is then 
passed through the retort, and in three hours its contents can again 
be heated. 

IN some experiments made last year in Paris, Schlising succeeded 
in melting 500 grammes of cast iron in fifteen minutes in one of 
Caron’s magnesia crucibles. Perrot’s furnace for the production 
of high temperatures by means of a mixture of gas and air consists 
essentially of a Gore furnace with a combination of Bunsen 
burners, so united that the flames form a bundle without actually 
merging into each other. The apparatus consumes two cubic 
metres of gas per hour, the pressure being five to six centimetres, 
and melts one pound of silver in fifteen minutes. Delray’s furnace 
for the fusion of platinum, steel, &c., remains sound when lime 
crucibles are used. 

From 1851 to the end of 1866, 10,000,000 tons have been obtained 
from the Calais coal mines; 6,500,000 tons have been raised since 1862, 
in which year the communication was completed with the canals 
and lines of railways in the North of France. In 1866, the total 
quantity obtained was 1,621,400 tons, or about one-seventh of the 
total produce of France. Each of the five mines of Sens, 
Counicres, Noeux, Grenay, and Dourgis (the oldest) contributes 
abvut 100,000 tons annually; Sens in particular nearly 400,000 tons, 
These five give two-thirds of the whole produce of the district. 
The remaining twelve mines are of modern date, and are less 
favourably situated with respect to canal or railway communication. 
As regards the quality of this coal, it is certainly more suited to 
manufactories than to household purposes. Nevertheless it 
furnishes seven-tenths of the total consumption of coal in the 
department, which is about 925,009 tons. Independent of a 
population of 750,000, the numerous manufactories in this part of 
France have naturally benefited largely from the proximity of these 
coal fields. These manufactories consist of seventy-six sugar mills, 
twenty-two distilleries, eighteen silk and flax mills, &ec. 
price of this coal, even in the neighbourhood of the pits, is main- 
tained at from 18f. to 20f. per ton, a high price considering what 
is paid in England in similar localities. This, however, is explained 
by the fact that there is no fear of competition with the Bngliak 

the price of which would be nearly, if net quite double, that 
of the French coal in the neighbourhood of Donat, &e: 
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MISCELLANEA. 

THERE is now promise of telegraphic communication with 
Australia at an early date. 

THE East Somerset directors report a slight improvement in 
revenue during the last half year. 

RECENT experiments have proved the coal found at Spezzia to 
possess excellent steam raising and gas producing qualities. 

A very fine and perfectly preserved sepulchral urn has been 
ee in a barrow on the top of Tredinny-hill, near the Land’s 

nd. 

In the Calaveras Grove, California, is a Wellingtonea Gigantea 
measuring 110ft. in circumference at the ground, and about 435ft, 
in height. 

A HOISTING and graving dock for repairing ships was launched im 
the Tagus on the 6th inst. The King and the court assisted at 
the ceremony. 

THE barley crop of Canada for 1868 is said to be unusually large; 
it is thought that Canada’s exportation of barley this year will 
exceed that of last year by 750,000 bushels, 

We have a good smoke-preventing law, but no one to put it 
in motion where it is most needed. Unfortunately this law is not 
the only inoperative one, and from similar causes. 

Ir appears that the total quantity of cotton imported into France 
in the first five months of this year was 56,810 tons, as compa’ 
with 43,767 tons in the corresponding period of 1867, and 57,428 
tons in the corresponding period of 1866. 

THE west window of the parochial nave of St. Helen’s, Bishops- 
gate, has this week been filled with painted glass, in memory of the 
late Mr. Alderman Copeland, at the cost of various friends and 
inhabitants of the ward of Bishopsgate. 

PERMISSION has been given by the corporation of Rochester, the 
owners of the Medway, for the Bermuda large iron dock to remain 
moored in the river at Saltpan-Reach, until the arrangements for 
towing her out early next spring are completed. 

THE wages of the ironworkers in the North of England were 
reduced from 25 per cent. to 30 per cent. by the bad state of trade, 
and now that slight symptoms of revival appear the men are 
beginning to agitate for a return toa higher rate of Wages. 

It appears from an article ih Science Gossip that the so-called 
mosquitos which were supposed very recently to have visited 
Woolwich and other parts were in reality a species of British gnat. 
This is the opinion of Professor Westwood, who has examined the 
insects. 

THE church at Worth, Sussex—one of the most interesting 
Saxon buildings in existence, the Atheneum states—is to be 
restored. The name of the person who is entrusted with this 
antiquity—one of the rarest in the world—has not been published. 
This is ominous of danger. 

THE receipts accruing to the Anglo-American and Atlantic Tele- 
graph Companies from the cables from the lst of May to the 3lst 
of July had averaged £496 10s. per day, one of the cables only 
being occupied in earning this amount from four to six hours per 
day. This was under the £5 tariff. 

A BERLIN telegram states that an elaborate report has arrived 
fom the Germaa Eclipse Expedition at Aden. The expedition 
was » decided success, Six — % were taken of the pro- 
tuberances on the disc of the sun, only tee of which were partially 
impaired by streaky clouds passing ovet the sky. 

In cutting some timber in Omaha, @ few days since, a bullet was 
found imbedded in the trunk of arock elm. The rings which had 
overgrown it show that it must have been deposited there sixty- 
two years ago, a time when the country had not yet been -visi 
by any white men, except the explorers Lewis and Clarke. ‘ 

WE understand that directions have been issued for the return 
to England during the present year of all the muzzle-loading arms 
and the ammunition for the same now in use or in store at all our 
foreign stations. The rifles will, on their arrival in this country, 
be converted into breech-loaders on the Snider principle. 

Tue celebrated founder of the Cornell University, at Ithaca, 
N. Y., announces publicly that young wen desirous of paying their 
own way in obtaining an education will be given employment upon 
the large farm connected with the institution, or in its machine 
shop, where they will be engaged in making tools, machinery, 
models, and patterns. Better exercise than rowing or foot 
more remunerative, and conducive to good habits and morals, 

Tue Correspondance Italienne announces that the postal service 
on the Mont Cenis has been re-established by means of special 
couriers, but that nearly six weeks must elapse before the ic 
over the mountain can go on as before the landslip. The adminis- 
tration of the Alta Italia Railways sent an engineer to examine 
the damage. On the 22nd of August he telegraphed that in about 
twelve days the Fell Railway might resume running from Susa 
nearly to St. Michel, whence travellers would have to proceed by 
diligence to St. Jean de Maurienne, 

TuE workmen in the ropemaking department at Chatham dock- 
yard ,have just completed the manufacture of three enormous 
cables, of a size never before attempted at either of the royal dock- 
yards, to be used for towing the large floating iron dock now safel 
moored in the Medway to her destination at Bermuda. T' 
largest description of hemp cable in use in the Royal Navyis 
194in. in circumference, but the cables completed at Chathant 
Dockyard on Saturday are no less than 26in. Each of the three 
cables is 101 fathoms in length, while the weight of each is 64 
tons, or with the shackles 7 tons. 


Tue Berlin correspondent of the Daily News mentions that two 
new improvements in the needle-gun have recently been sub- 
mitted to the Prussian War office for approval. One, which is 
the invention of Lieutenant Random, gets rid of two movements 
in loading, and increases the rapidity of fire about 25 per cen& 
The other, which is due to a country gentleman named Borst. also 
gets rid of some of the movements, and nearly doubles the rapidity 
of fire, raising it to fourteen or fifteen shots per minute. 


| latter invention, moreover, fills up the hollow chamber behind 


the 
charge, diminishes the escape of gas, and increases the force of uh 
explosion. 

RATHER more than a year ago the Italian Ministry decided upon 
the adoption of Armstrong guns rifled on the “‘shunt” syste: 
for the armament of the Italian navy; and some 10in. 12-ton an 
Sin. 7-ton muzzle-loading guns, supplied by Sir William Armstrong 
and Co., have been in possession of the Italian men-of-war for 
some time. The Italian Parliament lately ratified that decision of the 
Ministry, and the latter are at )ast in a position to push on active) 
the equipment of the ships. It is proposed, we believe, to spen 
about 8,000,000f. in providing such cannon for both the wooden 
and ironclad vessels, but it is not quite decided whether thess 


| guns shall be rifled on the system mentioned or on the “‘ Wook 


wich,” 

Tue Archimedes and Chevy Chase, screw steamers, arrived off 
Newbiggin-by-the-Sea, on the Northumberland coast, on Tuesday, 
with the English land end of the submarine telegraph cab! 
belonging to the Danish, Norwegian, and English = cable, 
which had been laid from Norway by them, and which it was 
intended to have landed at Newbiggin to connéct it with all the 
great centres of telegraphic ccmmunication in this country. 
As the weather was extremely rough it was deemed prudent not to 


| land it on Tuesday, but as there was an agreeable change in thé 


The | 


Weathet it would be landed on Wednesday afternoon. The cable 


has been wade by Mr. R. S. Newall, Gateshead, and the case of if 
by Mr. William Hooper, of London, with insulation of india- 
rubber, The leading portion of the submarine line was laid in 


oy last yéar from Hirtshall in Denmark to Arendal in Norway, 
and the j | just laid across the North Sea is from Sondervig, 
near Rinkjebing, t0 Newbiggin, about from 340 miles to 350 miles. 
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ON SHAW AND JUSTICE’S PATENT DEAD 
STROKE POWER HAMMER.* 
By Mr. JAMES FLETCHER, Jun., of Manchester. 

In introducing this improved power hammer the writer thinks 
it would not be out of place to observe that many and varied 
attempts have been made at different times to produce a power 
hammer that can be ode & — from a line shaft, and still 
possess all the essential qualities of a steam hammer, viz., to 
strike light or heavy blows (one or more ata time), to run quick 
or slow, to be perfectly under control, and capable of being stopped 
instantaneously. 

The oldest form of power hammers, the helve and tilt, have 
proved themselves, and are still considered, extremely useful for a 
variety of purposes, especially for shingling, forging blooms, round 
shafting, railway axles, and tilting steel; but as their speed, or 
weight of blow, cannot be altered, they are ill adapted for heavy 
forgings, or general smithwork, and consequently for these pur- 
poses have been superseded by the steam hammer. 

Many spring and atmospheric hammers have been made mostly 
with a cam motion to compress the spring or air contained in the 
cylinder, but as these arrangements absorbed a great amount of 

wer the steam hammer, being much more manageable, and 
Cobe as few or less working parts to get out of order, has been 
used in preference, even when it has been necessary to place it in 
a very inconvenient locality, on account of being near a boiler. 

The hammer of which the writer is about to give a description is 
the invention of Messrs. Shaw and Justice, of Philadelphia, and is 
one of those peculiar and simple inventions, so many of which 
have emanated from our cousins across the Atlantic. Its principal 





feature is the application of!a semicircular spring between the | 
crank pin and the tup or upper moving hammer, to which it is | 
attached by a leather band. 

Diagrams 1 and 2 are front and side elevations of the hammer. | 
A is the driving pulley, driven from any line or countershaft most | 
convenient; B is the shaft; C is a circular friction disc, or plate of 
iron truly turned on its face, and supported by brackets projecting 
from the main casting of the hammer; D is a friction pulley 
covered with leather, upon which the disc C is pressed when the 
hammer is in action; E is the shaft carrving the fly crank wheel F, 
and also revolves in bearings cast in the main frame; G is the 
crank pin, which raises and lowers the tup; H is a connecting rod 
made in two parts, and capable of being lengthened and shortened 
by means of the tube I and set screw K. The lower part of the 
connecting rod H is attached to the spring by means of the cramp 
plate L, and two bolts which grip the centre or thickest part of 
the spring M. This spring is of semicircular form, and consists 
of a number of steel plates put together in the same manner as a 
coach spring. The ends of the outside or upper plate, projecting 
a little below the other plates of the spring, are formed in the 
shape of a hook, and fitted with brass bushes N, through which 
the pin O passes, connecting the links P to the brass bushes Q, 
round which the strap R is stretched. 

The tup S is er of Bessemer steel, having a slot in the 
upper end, through which the leather band R passes. In the 
bottom there is a dovetailed slot, so that different shapes or forms | 
of swages or dies may be introduced. The anvil block T is keyed | 
in a groove planed in the main frame, the bottom or front part of | 
which is cast solid, forming an anvil block to resist the action of | 
the hammer. } 

The levers W, X (the latter having brass clips at the upper ends | 
working in a groove turned in the boss of the friction pulley D) 
are for the purpose of bringing it nearer or further from the centre | 
of the friction disc C, so as to alter the maximum speed of the | 
hammer. The lever W is provided with a quadrant and lock 
handle Y to fix it in any desired position. 

A, A is a lever for starting, stopping, or varying the speed, and 
has a cai B, B forged upon its boss, which, when the lever A, A 
is depressed, raises the brake C, C against the fly-wheel F, This 
lever is keyed on the shaft D, D, which ogg through the frame, 
and has on its other end a cam E, E, which is for the p se of 
raising or lowering the lever F, F and weight G, G, which is fixed 
uyon the stud H, H, having a steel tail pin on a joint at its upper 
end, and is for the purpose of pressing the friction disc C against 
the friction pulley D. The two cams being keyed on the shaft 
D, D are simultaneous in their action. Thus, when the lever A, A 
is raised the cam B, B relieves the brake O, C from the fly-wheel 
F; at the same time the cam E, E lets the lever F, F and weight 
G, G down, the tail-pin pressing upon the hardened steel end of 
the shaft B, thus putting the hammer in motion by the contact of 
the friction wheels; and when the lever A, A is depressed the cam 
B, B puts on the brake, whilst the cam E, E raises the lever F, F 
and the weight G, G, and releases the pressure from the friction 
dise or pulleys, allowing the brake to arrest the motion of the 
hammer instantaneously when in any position. The cam E, E is 
made flat on its upper end, as shown on Diagram 1, Fig. 2, so that 
the action of the lever F, f and weight G, G holds the lever A, A 
up when the hammer is not in action, and dispenses with a 
quadrant and catch or other fastenings. By only partially raisin, 
the lever A, A the weight upon the friction disc can be sapulatel 


* Read before the Manchester Institution of Engineers. 














= as to run at any speed required or give the requisite weight of 
ow. 

Another method of varying the speed and blow has been 
extensively used in America with much success. In this case 
it is necessary that the driving pulley should be immediately over 
that on the hammer, making it ti y to employ 
a countershaft. The pulley is made with a flange on each side 
to prevent the strap, which is left so long and slack that when the 
hammer is not in motion it runs loosely between the flanges with- 
out touching the body of the pulley. The same brake motion and 
stopping = starting lever are employed as previously described, 
but instead of friction pulleys and the weight, lever, and cam 
motion a lever is fixed on the back of the frame, carrying a 
guide or pressure pulley. When the lever is lowered it relieves 
the cam from the brake and presses the pulley against the 
strap, thus tightening it upon the driving pulley and setting the 
hammer in motion, the pane put upon the strap by the pulley 
regulating the speed of the hammer by allowing the strap to 
slip when running slowly, and tightening it as the speed is to be 
increased. 





The writer will now draw your attention to the principal 
features of this hammer, namely, the action of the spring. When 
the hammer is at rest, and the crank pin on the bottom centre, it 
will be observed from the model and Diagrams 1 and 2 exhibited 
that the face of the upper hammer does not touch the anvil block. 
In the model, the tup of which is only 2 1b. weight, there is a clear 
space of nearly jin., and in one of 1} cwt. there is 3in. to 3}in. 

en the hammer is running the moment the crank pin passes 
the bottom centre it plucks or snatches at the tup through the 
spring and leather band, but the tup being in a state of rest cannot 





necessarily be so suddenly raised as it would were it directly 
ttached by a ting rod to the crank pin; but the sprin 

giving way, as ,will be understood, it moves slowly at first, an 

gradually increases its upward speed by the combined action of the 
spring and crank pin, the former of which is endeavouring to 
stretch or pull the leather band in a straight line. 

By the time the crank pin has arrived at the top centre the 
spring has extended itself, but the tup having gathered so much 
impetus declines to stop, and still going upwards it is met by the 
downward action of the crank pin, which again collapses the 
spring, when the tup, assisted by the spring, crank pin, and 
its own weight, comes down with great force. The tup, when 
going at full speed, traverses about double the throw of the 
crank, 

In consequence of the spring being placed between the crank 
pin and the hammer the weight comes gently upon the crank pin, 
causing very little strain. The connecting rod H being in two 
parts, through which all the strain passes, is held together by only 
one steel screw. 

The weight of the blow is entirely dependent upon the speed at 
which the hammer runs, striking a light blow when running slowly 
and a heavy one when running quickly. 

This hammer possesses a great many advantages over all others. 
It can be fixed in any desired situation wherever there is a driving 
shaft, and is independent of boilers, It takes less power than any 
other hammer. The writer has no doubt that the same amount of 
steam which it takes to work a steam hammer would drive, by 
means of an engine, at least three of these hammers, each doing 
the same amount of work. It has very few working parts, is not 
at all liable to get out of order, and the cost in repairs is merely 
nominal. There are no cylinder, valve rods, or joints; no packing 





brass, and made very long. It is so simple to work and easy to 
control that no instructions are necessary, and any boy in the 
smithy can manage it. It is self-contained, and requires but little 
foundation. For tilting steel it will be found an excellent substi- 
tute for ordinary tilt hammers with wooden shafts, which are 
constantly breaking. In this case it may be further simplified by 
being driven by a pair of cone pulleys, and thrown out of gear by 
means of a clutch box or friction clutch. By driving it this way 
the speed can be varied according to the size of steel required to 
be tilted, and the hammer would run at a regular speed. The 
Diagrams 1 and *2 represent a 14 cwt. hammer which the 
writer has had at work for some time with the most gratifying 
results. It is quite adequate to work 4jin. steel, round or square, 
and its maximum speed is 200 blows per minute. 


GREAT SEWER SYPHON OF THE SEINE. 


THE last link of one of the most important works undertaken in 
Paris, viz., the connection of the egouts collecteurs of the right 
and left banks of the Seine, is now being completed and attracts 
much attention, not only on account of the magnitude of the 
work itself, but because of difficulties which have arisen and which, 
for _ moment, have unfortunately prevented its accomplish- 
ment, 

The great collector on the left bank of the Seine after passing 
through the city empties itself at present into the river close to 
the Pont d’ Alma, between the Champs Elysées on one side of the 
river and the Champ de Mars on the other. To complete this 
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grand collector of Asni¢res on the right bank whichjwill eventually 
receive all the outpourings of that city and leave the Seine freg 
from their pollutions. 

Between the Pont d’Alma and Asnié¢res the Seine forms a sha; 
loop, enclosing the villages of Chaillot, Passy, Auteuil, an 
Boulogne; the whole of the Bois de Boulogne, and the Villages 
of Neuilly and Villiers; the distance between the extreme 
points mentioned above is about three miles, and that of 
the course of the river very nearly, if not quite sixteen 
miles. It was therefore resolved to carry the collector of the left 
bank across the river and thence in as straight a line as possible to 
the main collector of Asni¢res. The formation of the junction sewer 
has occupied a long period, as it has been executed completely by 
tunnelling, and visitors to the Exhibition last year must have 
observed the new boulevards to the right and left of the triumphal 
arch at the top of the Champs Elysées dotted with temporary 
engine houses which covered the shafts by means of which thy 
sewer was constructed. This branch starts from the Pont d’Alma, 
passes under the Place de l’Etoile, where the Are de Triomphe 
stands, at a depth of 97ft. beneath the surface, and follows the 
course of the great new avenue of Wagram and of the very long 
old streets, the main thoroughfares of the villages of Courcelles 
and Villars, to the Seine. 

The sewer is to be carried across the Seine by means of a pair 
of iron syphons coupled together and measuring rather more than 
400ft. in Tongth and one metre in diameter, to be laid on a bed 
of concrete prepared for them across the bed of the river. The 
syphon tubes are composed of two layers of boiler plate, each in, 
thick, and rivetted with the greatest care, the joints being broken 
and protected by slips of iron plate on the outside. The inside 
has been made as smooth as possible, the joints are fitted with 
great care, and the heads of the rivets are countersunk. The tubes 
were brought down to the water side in lengths of 46ft. each, and 
there united together. 

The bed of the river was dredged across to the depth of more 
than 6ft.- two metres—and this trench being filled in with concrete 
the pipes will eventually be covered in to the depth of about 20in, 
The syphon is very nearly straight, only the first five or six rings, 
which are about 5ft. in length each, being set upwards. The two 
tubes are coupled together by means of strong junction pieces 
about 15in. in depth, set up edgeways and solidly rivetted to the 
tubes. 

Between the orifices of the two sewers there is a difference of 
level of 20in., and as the contents of the syphon will generally 
average about the same depth, there will in fact be a difference of 
about 40in., giving a speed for the contents of the sewer of about 
6ft. per second, which is deemed quite sufficient for the purpose. 

The syphon being sealed at both ends was floated into its place 
without great difficulty, and maintained there by means of piles 
driven into the river on the down side of the stream; the two ends 
of the tubes were then carefully adjusted to the orifices of the 
sewers, an operation which was rendered difficult by the small 
amount of water in the river. 

Several divers were then sent down to examine the bed of 
concrete, 20in. in thickness, which had been prepared to receive 
the syphon, and preparations were made to sink it into its position, 
A number of wooden cradles about 10ft. long were placed along 
the whole length of the syphon, in the cavity between the tubes 
but resting well upon the cmd to receive the iron ballast for the 
purpose of sinking the tubes; these cradles also catch on the cross 
plates by means of iron cramps, and are provided with three 
strong iron straps set crosswise like the handles of a basket to 
enable them to be raised when the tubes are secured in their 
place. When the cradles were filled with kentledge the tackles which 
supported the two ends of the syphon were slackened and it was 
hoped that the tubes would at once descend to their place in the 
bed of the river; unfortunately this was not the case, the syphon 
made a lurch, threw M. Gouin the engineer who was superintend- 
ing the operation, into the water, and deposited a considerable 
quantity of the iron ballast where the tubes ought to have been, 
and nearly the whole of the work had to be recommenced, 

It was felt that the mode of action must be changed, anda 
large number of men have been employed for several days in 
preparing for another attempt to get the unwieldy monster into 
its place; in the meantime, of course, the whole navigation of the 
river is stopped, and amateurs and others who are preparing for 
the coming boat races are obliged to have their skiffs and cutters 
lifted over the syphon, which is however only a few inches above 
the level of the water. ; 

In addition to the preparations already described piles have 
since been driven on the up side of the syphon, so that the 
latter will descend as it were in a groove, and two strong scaffold- 
ings have been erected in the river, on the top of the piles on 
which are placed four powerful crabs, by means of which the 
syphon will be sustained during its descent. While these new 
arrangements were being made the divers were occupied in re- 


| covering the pigs of iron which had fallen from the syphon, and 


at the present moment, as arranged, the second attempt to lower 
the syphon is being made. The question has been mooted, but how 


| resolved is not stated, as to whether it would not be better to let 


the water enter gradually into the tubes during the descent. This 
certainly would appear to be the most natural method of proceed- 
ing, for the water might be admitted as slowly as possible, and 
as it would first fill the lower portion of the tubes, would ballast 
them far better than the pigs, which being placed on the top of the 
tubes, render them top heavy. However, by this time it is to be 


| hoped the great syphon is in its place, and it is rather dangerous 


| capital lying idle, in the form of copper rollers. 


to hazard an opinion respecting the conduct of such a bold and 
delicate operation without being acquainted with all the details of 
the subject. The completion of the great work will not only clear 
the Seine of the pollutions of the city, but also of the contributions 
of a little stream called the Biévre which for inkiness might 
almost be compared with the Fleet river. 


Calico PrintinG Rotis.—Calico printers have a good deal of 
To save much of 
this the Swiss printers have been experimenting, and with com- 


| plete success, with iron rollers coated with copper of sufficient 


required, or any attention after working hours; the bearings are | thickness to allow of the pattern been engraved upon it. 


The 

copper must of course be in immediate contact with the iron, and 
: pm 

eC 


| not deposited on black-leaded varnish, as in Oury’s process. 





mode of coating adopted by the Swiss is said to be a secret; but 
there are several plans by which a thin layer of copper can be 
obtained upon which as much metal as may be wished can be 
thrown down by the ordinary electrotype process. We have 
published several modes of coppering iron already, and add one 
mare to-day, devised by Weiskopf. He first of all brushes the 
object (say roller) over with a solution made by dissolving one part 
of nitrate of copper in fifty parts of hydrochloric acid; and after- 
wards with a second solution made of ten parts of nitrate of 
copper, ten parts of chloride of copper, and eighty parts of hydro- 
chioric acid. This latter solution is applied very quickly with a soft 
brush. The copper is deposited in a few seconds, and the object 
must be rinsed immediately in cold water and wiped with a soft 
cloth. By repeating the application of this second solution the 
copper coating may be obtained of any desired thickness. This 
process, the author says, is to be recommended for its simplicity, 
cheapness, and the durability of the copper layer. Our own expe- 
rience with the coating of copper with acid solutions similar to 
this has shown us that unless the application be made very quickly 
indeed the copper does not adhere firmly to the iron and is apt 
to blister and peel off. For coating rollers, therefore, we sho 

recommend an alkaline—either Weil’s or the old cyanide plan. 
When the pattern is out of date the Swiss convert tho old roller 
into a new one by covering all parts of the roller, except the 
engrayed pattern, with an insulating varnish, then immersing it in 
a bath to fill up the pattern with freshly deposited copper. The 
roller is then to have a new pattern engraved upon it.—Jechanics 


work there remained to connect the sewer in question with the | Magazine. 
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IMPROVED TRACTION ENGINE BY MESSRS. FOWLER OF LEEDS. 
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In noticing the engineering subjects shown to the 
members of the Institution of Mechanical Engineers 
at Leeds in July last, we had occasion to mention a 
large road traction engine, then nearly completed, at 
Messrs. Fowler’s works, from the designs of Mr. Daniel 
Greig. We have now the pleasure of illustrating the 
engine then referred to, which, from two essential 
improvements in principle, forms a real advance in the 
construction of locomotives for common roads, In the 
first place, the engine is built thoroughly on the side- 
framed system of railway locomotives, so that the 
boiler, not being employed for the double purpose of a 
steam generator and a foundation for the machinery, is 
saved the injurious wear which two independent sets 
of strains bring upon it sooner or later. This principle 
is fully recognised already by all real mechanical 
engineers, and its employment has only been retarded, 
in thecase of road engines, by the desire to lighten them 
as much as possible; but we fully agree with Mr. 
Greig that the road engine requires side frames even 
more than a railway locomotive, and ought to have 
them, The second peculiarity in this engine we have 
already described. It consists in the mode in which 
the power is transmitted from the intermediate shaft 
to the driving axle, so as to neutralise the vertical 
movement of the axle-boxes in the hornplates, con- 
Sequent on the play of the springs with which the 
engine is furnished. As will be seen from the 
sectional plan, there is behind the driving wheel, on the 
left-hand side of the engine, a spur wheel driven by a 
ve on the intermediate shaft, which is itself geared 

own from the engine shaft, situated in front of it, 
both shafts lying under the barrel of the beiler, and 
ing mounted on the main framework. 

This spur wheel revolves, not on the driving shaft, 
but on a large cast iron boss strongly rivetted to the 
side frames, so as to give it a substantial bearing. 
Through this boss is a large oblong eye, to allow the 
driving axle to pass, and to have free vertical motion 




















SECTION 





whenever the springs yield. How, then, is the power 
taken from this spur wheel, which is borne on the en- 
gine frame tothe driving wheel, which must be allowed 
to rise and fall with the inequalities of the road? Un- 
fortunately, the tracing which Messrs. Fowler sent us 
was deficient in this particular, but the method of con- 
necting the spur wheel with the driving wheel beside 
it consists simply of a large wrought iron pin, similar 
to that shown in the opposite wheel, except in one 
particular. The pin in the right-hand wheel is that 
commonly used in most traction engines to di ct 
one we | from the driving axle, but that which con- 
nects the left-hand wheel with the spur on the boss is 
rigidly fixed only in the wheel, and slides in « radial 
slot in the driving spur wheel. It will thus be seen 
that when this connecting pin is vertically over or 
under the axle there is perfect compensation for its 
rise and fall, and equally when the centres of the slot 
and pin are in the same horizontal plane with the axle, 
the movement of this latter is provided for without 
jarring the gear. Thus, by a very simple contrivance, 
without connecting links, curved hornplates, or special 
shafts, we see an arrangement which allows the use of 
springs on a wheel-geared engine without the slightest 
danger to the teeth beyond that to which any per- 
manently fixed gear is liable. On the advantages of 
applying springs to all road engines we need not dilate, 
as they are self-evident. 











Water Meters.—The New York Society of Prac- 
tical Engineers, eee | organised, discussed at its first 
meeting the subject of water meters. It was stated 
that upwards of sixty patents had been issued in this 
country for meters, but that none of them met the 
wants of the public. It was also stated that three 
times the quantity of water allowed to each inhabitant 
of London and Philadelphia is consumed in this city, 
which shows a great and needless waste of the water 


supply. 








LETTERS TO THE EDITOR. 


= (We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE MERITS AND DEMERITS OF HEAVY FIRST COST, 

Str, -— I have read with very great interest Mr. Watson’s letter, 
in your number of August 21st, on the merits and demerits of 
heavy first cost, because it is, I believe, unquestionably sound in 
the principle it enunciates, and because, apart from some slight 
difference of notation, it is identical with a method of dealing 
with such questions which I have used for some years. Permit 
me then to offer a correction of an obvious misprint, or rather a 
series of misprints, which will probably much embarrass many 
persons who may be inclined to study the communication with the 
attention it deserves. 


In the series for R the quantities » , In. 3a, &e., are printed ag 
multipliers, whereas they should be indices of the powers of the 
denominator. Thusg— 

100 100 
R= 100 acme eee ee & 
: tismtaseat ae 


and this error is carried through the examples. 
It seems not to have occurred to Mr. Watson to give the}general 


expression for the sum of x terms of his series. This is, however, 


extremely simple and convenient for calculation, being— 
N 


R= 100 (L+ o a 
(i+ —04+¢)*-4% 
In this shape it is identical with the formula I have been in the 


habit of using. 

I hope it way be as satisfactory to Mr. Watson as it is to me 
that our views on an important subject, independently adopted at 
the antipodes, should be thus mutually confirmatory. 

J. M. Hepes, 

2, Storey’s Gate, Westminster, 8. W., Sept. 5th, 1868, 


ELECTRICITY AND HEAT,—ARE THEY INTERCONVERTIBLE} 


“ Felix qui rerum potuit cognoscere causas!” 


S1r,—The letter of Dr. Henrici, in your last impression, calls 
for a few remarks on my part. ‘The writer has seized an analogy 
which, however imperfect it may be, gives the gist of the meaning ! 
of my “strange” letter. It is not electricity, but a force assuciated 
with electricity, that is converted into heat or work. But Dr. 
Henrici—like many physicists who have not studied the phenomena 
of electricty upon a large scae—as in electro-telugiaphy—makes 
no distinction between electricity and electrical force. Rejecting 
the fluid tueories, he states that ‘‘electricity is not to be regarded 
48 a material fluid, but as a mode of molecular motion—a mode 
£ motion of which it is at present difficult to frame any clear 


j 


| 


| suitable devices must be contrived for a better class of buildings, | to be omitted. 
but the principle is the same; use the chimney as the ventiduct; use | 
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“stove” arrangements, and assuming the united area of the two | the heat surrounding it (as well as that obtainable from 


Serr. 11, 1868, 


the back 


flues (each Yin. + by 4in.) to be 72in., I contrive to spread the | of the fire itself if requisite) for bringing air in irrespective of doors 
“inflow” as much as possible; for example, one way of doing so in | and windows, the result cannot fail to be that the healthfulness of 


a cottage bed-room is to form a splayed or curved enclosure in 
front of and of the entire width of the chimney breast, with an 
opening next the ceiling of fin. to lin. the whole length. Of course 





THE ABERGELE ACCIDENT, 
Str,—At the risk of being numbered by you as among the parties 
who make impossible suggestions, show no engineering skill, and 
make drawings for impracticable contrivances, T submit to you a 


all such concussions as that at Abergele impossible. 


The engineers at present appear 
elastic butters for pal es id tatheir railway trains. These, of course, 








simple plan which, in my humble opinion, would, if used, render 


to rest wholly ypon powerful 


our dwelling-houses will be wonderfully improved—with this 
material qualification that the smaller the house or rooms the more 
such special air provisions are needed. They ought not in any case 
T. W. Pio. 
8th September, 1868. 





| severe tumble—they would at least have preserved their lives, 
| The drawing needs not much explanation. 


a is the engine 
advancing, 6 the van descending to meet it, one of its wheels ig 
caught by the deflective shield, and the van goes off in the line ¢ ; 
if there are other vans behind, and the coupling irons remain 
unbroken, the corresponding wheels are caught and go off in the 
line d. Fig. 1 is the side elevation, and Fig. 2 the plan; 
the angle of inclination of the deflective plate to the rails 














idea.” What, then, is the electrical force which, equally in electro- 
statics as in electro-dynamics, varies as the squares of the ‘*quan- | 
iities” of electricity in action? Or, if the ‘‘mode of motion” 
se this force, what is it that remains intact when, as in the 
2xperiment I have cited, the electrical force is to a greater or a 
less extent converted into heat or work? Wiil Dr. Heurici follow 
his hypothesis to the bitter end—the reductiv ad absurdum?! Let | 
him try to apply it even to the simplest phenomena of electro- 
statics. But 1 may, perhaps, save him the time and trouble which 
would be expended upon so ungrateful a task by recommending 
him to peruse the observations upon this same hypothesis in the 
‘eview Of Dr. Ferguson’s * Electricity,” which appeared in your | 
ssue of September 7th, 1866, as well as Dr. Ferguson’s answer | 
# Octuber 12ih, and the auswer to tais in the same impression 
of THE ENGIN&ER. | 

It there be any electric fluid, ‘‘its convertibility of course becomes | 
an absurdity.” ‘For this very reason,” says Dr. Henrici, **it will | 
be advisabie to do away with the hypothesis of the electric fluid, 
and to say an electric fluid is a wmode of motion of the least 
particles of the conducting bodies.” I venture to doubt both the 
logical necessity fur, and the scientific possibility of, such a solution 
of the difficulty. Can Dr. Henrici, who rightly observes that the 
modern school of natural philosophers is strongly in favour of 
introducing mechauical theories, be aware that the Committee 
upon Standards of Electrical Measurement, appointed by the British 
Association, has quite recently defined the unit of electrical 
quantity—the farad, as well as the unit of electrical tension—the 
volt?) Amongst practical telegraphists--and telegraph engineers 
are in these days generally speaking the most advanced 
electricians—the confounding together of quantity of electricity 
and quautity of electrical force would be as palpable an error as 
confounding the mass of a projectile with its vis viva, or stating 
that a bullet is converted into heat during its passage through the 
atmosphere, or when ié strikes a target. 


I may here point out that the formula Q = t 


was intended 


to express, not Ohm’s law ( I= 2 ) but its counterpart in 
electro-statics; and I may furtuer state, upon my own authority— 
though Conlomb and Harris long ago established the premisses for 
this conclusion—that T and R are purely artiticial or mathematical 
values, varying as the square root of the active and reactive 
forces which they represent, DisMoND G. FirgGeRaLp. 








THE VENTILATION OF BUILDINGS. 


Srz,—It is most satisfactory to find in the account of the pro- 
ceedings of the British Association an approach to an effective 
syetem of ventilation for dweliing-houses. I have for many years 

air flues built between smoke tiues tor the purpose of ventila- 
tion, and am surprised that it has not been more frequently done, 
end that lts usetulness is only now being brought into prominent 
notice, 

At the meeting of the Institute of Mechanical Engineers at 
Liverpool in August, 1803, in the discussion upon a payer on the 
ventilation of St. George’s Hali, I objected to the plan of admit- 
ting fresh air at the iower parts of rooms and taking off the 
¥itiated air at the upper parts, one reason being that the fresh 
au should not be contuminated by having to pass abvut the feet 
and over the body before reaching the breathing organs. At the 
meeting of the same Institution at Paris last year (June, 1867) the 

abject of ventilation was very ably treated in a paper by General 

orin, read at one of the meetings, contirming most fully the view 
enunciated by we at Liverpool, showing its practicability, and 
illustrating its successful application to the tecture theatre, in 
which the meetings in Paris were held, as well as in other 
buildings to which it had been applied. 
_ Important 4s the subject is for both public and private buildings, 
it has not had nearly sutticient attention. It has been grievously 
misunderstood, and iis very name condemned through misdirected 
attempts to deal with it even by scientilic prescribers, with many 
of whom, in common with their more practical compeers, the first 
object has been how to take air from an apartment instead of how 
to bring it in, a ventiduct (the chimaey) being already provided. 
Consequently, many attempts at the oue object have resulted in 
precisely the reveise. Most of the miscalied venulators act by 
Rossing vir Into @ room in a wanner that produces mischief aud 

Guuslurt, iu sulne lustances unendurable to the vccupants, 

_ The system described iu the paper read at Norwica, illustrated 
in your Journal, is astep in the ngut direction, and is easily app li- 
Cable ty the mansion and the coltage; to the latoer it cam be 
Qficctively applied at the aduitiunal cost of a few shillings, and 
should be maue compulsory. My cbjcet in iis letter is to make 
que or two suggestions as applied to simuil dwelling-houses. 
Wherever pracicable, 1 have two air flues, one on each side 


| are all very well in their way, but buffers, if th 
| length, would not have prevented the sad catastrophe at Abergele. 





of the smoke flue; these will generally suttice without any special 


y had been 100ft. in 
My simple detlective truck would. If there had been a dozen petro- 
leum trucks meeting that mail train, they would all have been 
decently and quickly ‘* spilt” outside the rails, and the mail train 
would have gone on with perfect safety and without stopping. If 
the faulty trucks, instead of containing luggage, had held pas- 
sengers, these would only have been subjected, probably, to a 





S1r,—I trust you will allow me to trespass once more on your 
space. I must begin by remarking that the idea of separating 
passeagers and merchandise is not a ** blind popular ery,” nor was 


| the opposite plan now in use attacked merely as ** part of the 


system which broke down for the moment,” when thirty-three 
persons were roasted alive in the Irish mail train carriages. 

1¢ was proposed deliberately by me in my work on “ Railway 
Reform,” after careful consideration years ago, knowing that it 
could and ought to be carried out. There is aiso another proposi- 
tion of mine in the same work, sugygestiug that a passage should be 
made through every train from end to end. In the event of the 
carriages having been made on the American and Russian plan, 
which | urged at the time of the Great Exhibition in 1851, it is 
more than probable that all the unfortunate victims would have 
been saved. 

I do not agree with what you speak about the danger of express 
trains running into ordinary and excursion trains; surely the more 
the risk of complication is diminished the less the chance of 
accident; besides, goods traing are heavy and unwieldy, and 
cannot be got so quickly out of the way as passenger trains. I 
remember seeing abroad an express train coming up, when an ex- 
cursion train was on the main line in a station; tue guard, with 

reat presence of mind, told every one to get out of the carriages, 
and with the help of a few men, he pushed the empty train on to a 
siding just in time to let the mail pass in safety; besides, a 
collision with a goods train would destroy an express train, while 
if it only came in contact with empty carriages, the damage 
might be comparatively slight, and in order to make assurance 
doubl 
and latitude arrangement, over every siding, having spring 
machinery by which empty carriages could on an emergency be 
lifted off the rails suddeuly, in the same way as we draw up a 
blind by pulling a cord—so that they might easily be taken bodily 
out of the way. Goods wagons could not be so treated because they 
are too heavy, and cannot at once be emptied of their contents. 

With regard to the laying duwn of four roads, as I said before 
the embankments and cuttings need not be widened, for I would 
lay the additional roads on *‘ benchings ” in the slopes, and on other 
levels. As to the bridges, I have a pian for altering them at small 
expense. In the case of a tunuel no traflic is gained along the 
line, so I should propose to make another branch either over the 
hill or through even a roundabout valley, so as to serve some town 


| or industry in the neighbourhood, and leaving the tunnel either 


for goods or passenger traffic, as the case might be. I would make 
a thoroughly new joop branch to join the main line further on, 


either for the conveyance of merchaudise or persons, according to | 


the interests which the loop line would serve, 
In short I see no difficulty and no useless outlay anywhere. In 
general life it is universally admitted that “ honesty is the best 


policy,” and in railway matters it will in time be found that | 


judicious expenditure means increased revenue. I, who have 
been making railways in apparently impracticable mountain passes, 
find difficulties vanish when they are fairly grappled with, and life 
is too precious to make engineers despair of diminishing the risk of 
its loss. The very fact of fresh dangers, in the shape of new 
chemical compounds, springing up should prevent our being satis- 
fied with the security we think we have. The “ bliss of ignorance” 
is no proof of the ‘*folly of wisdom,” and it is no reason that 
because we run many chances of danger while walking through the 
streets we should leave our railways in a more dangerous state 
than need be, when, as I maintain, they can be made far more 
safe and equally remunerative by well-considered and properly- 
planned alterations, 

I thank you for the great impartiality you have shown in thus 
allowing me to present my own views to the public, and to discuss 
the prvs and cons, of the proposal I mace deliberately, which is the 
real way of ventilating usetully any important suggestions ; and 
1 think you wiil again oblige me by inserting this necessary letter. 

Wma. H. ViLiiers SANKEY, 
Civil Engineer and Cor. Mem. of Royal Dublin 
Society. 
5, Westminster-chambers, Victoria-street, 5. W., 
8th September, 1568, 





Si1z,— Having read in your impression of the 4th inst, a letter from 
enry Villiers Sankey under the above heading, I 


Mr. William 





sure, 1 would have a timber framework, with longitude | 


| existing. 
| and unavoidably large bridges provided. 





is shown by the dotted line ¢, ¢. The plate is strongly 
backed with timber and a packing of india-rubber can be put under 
the point so as to touch the rail. It is, Sir, ad at this time 
that our railway companies possess no contrivance that would 
render such concussions as that at Abergele impossible. Supposing 
they were inclined to use one, I offer this to them; I do not 
patent it; it is free to all. C. J. RicHarpsoy, 
21, Carlisle-terrace, Kensington, W. 


aisgrace 


must say that I am not a little perplexed —as doubtless many of 
your readers are—at the remarks made therein relative to the laying 
down of two extra lines of rails on the present existing railways, 
for the accommodation exclusively of the goods tratiic, thereby 
rendering all collisions between passenger and goods trains 
impossible. 

I do not wish now to discuss the utility of such a principle, but 
I do desire to direct your attention to the mode in which Mr. 
Sankey suggests to remedy a supposed existing evil. Mr. Sankey 
proposes **benchings on the slopes along both the banks and 
cuttings,” In the first place I would inquire what these 
**benchings” really are. Does he mean to tip an extra width of 
earth the same level as the present main lines until the | to 1 slopes 
meet the 2 to 1; or does he intend to run the new lines down into 
the valleys and up on the hills, making « bench along the cuttings 
and embankments. If it should be the latter it would be well 
if he explained the manner in which he proposes to pass the 
bridges. 

Mr. Sankey says, ‘I have a plan for effecting this at a small 
outlay.” It is very well for Mr. Sankey to make such a statement; 
but take a simple example: a single arch road bridge over the 
railway, the present level of rails just giving sufficient headway 
for trains to pass under. The new lines, if on the same level, must 
spread about 6ft. to allow for a pier, or the arch be pulled down 
and girders erected, or some altered mode of cunstruction adopted. 
If, on the other hand, a higher level is proposed, the road over must 
be raised. 

Alterations in bridge structures are, as well known, expensive 
matters to deal with. But Mr. Sankey appears to think nothing 
of this, nor dogg he state what his plan at a “ small outlay” con- 
sists in, but places importance upun the ‘* rails,” which would be 
“the principal item of extra expense.” Well, we all know the 
price of permanent way to be costly. But even this Mr, Sankey is 
light upon, for he states ‘‘ many sidings and crossings would then 
be done away with,” and he alludes to the practice of ** shunting’ 
being to 9 great extent abolished. 

May I ask what he can possibly mean by this? Mr. Sankey’s 
system of side roads would annihilate entirely all shuntings and 
sidings ! Then there would be a question of level crossings. The 
Board of Trade, supported by the existing Acts of Parliament, 
certainly would not sanction two additional lines over these where 
In such cases there must be sunk or raised approaches, 
And again, stations, 
both passenger and goods, would have to be puiled down, re- 
planned and rebuilt to suit these side roads, As to the uniformity 
of slopes, I doubt if Mr. Sankey with his ‘‘experience of thirty 
years,” and his “ specialité for railway making,” could have made 
earth to stand better than has been done by the eminent engineers 
who were engaged in the construction of our best made lines. 

I should take up too much of your valuable space were I to 
touch upon all the points contained in Mr. Sankey’s letter. I 
would therefore in conclusion add that the one thing needful, borne 
out by all past and present experience, is not to incur the expendi- 
ture of more cnpltal te laying down new lines, but to adopt such a 
system worked by telegraph —with signal boxes at frequent inter- 
vals, blind sidings being provided on steep inclines—as will only 
prevent such a great calamity as has just taken place happening 
again. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


S1r,—Although unable to affurd the information desired by your 
correspondent * Enquirer,” I am much obliged to him for the in- 
formation he has given; 1, as well as the majority I believe of the 
members and associates, know but little as to how and in what 
manner the interests of the Institution are cared for beyond what 
may be gathered at our annual three-days’ meetings. 

There are a goodly number of good names down as members of 
council, but for all practicable purposes many of them, from various 
causes, are unavailable, and | understand the management aud 
control of the affairs of the Institution is exclusively iu the hands 
ef tie gentlemen who belong to the Controlier’s Department of the 
Navy. Perhaps the Institution would have fared better had it 
had other than this exclusive ma.agement. ' 

I hope, Sir, you will afford space in your columns for the subject 
to be thoroughly ventilated, for I do think a free discussion an 
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icity will tend to improve the unsatisfactory state at present 
ron appearances existing; and I quite agree with ‘* Enquirer’ 
that, as at present conducted, the Institution does not, and more- 
over cannot, iulfil the intentions for which it was inaugurated, 
London, September lvth, 1868, A MEMBER, 
s1r,—In answer to a letter signed ‘* Enquirer ” which appeared 
in your number of last Friday, 1 beg to state that the Instutution 
of Naval Architects 1s very far from bemg 1 the state of Colla) s. 
which your correspondent suggests. ‘the changes to which 
he alludes are only a part of arrangements which have been 
decided upon by the council in order to advance the interest auu 
utility of Uke Lustitution, and at the same time to secure greates 
onomy in its affals, : 
enne p deat ot spasmodic activity and general lethargy might a» 
well have Leen directed against the British Associstion a8 ugaluet 
the Institution of Naval Arehitects tor doimg its principal wore 
once a year. ‘The question of more frequent general meetings has 
often been discussed, but has always been given up on account ol 
the difficulty of assembling the members, many of whom live im 
distant parts of the country, 
7, Adelphi-terrace, London. 
8th September, 1868, 


CuARLES W. MEBRIFIELD, 
Honovary Secretary. 





FOREIGN AND COLONIAL RAILWAYS, 


Ir is important to note that the following projects for railway 
extension im india are now under the cousideration of the Indian 
Government :—A continuation of the present line trom Bombay 
vid Surat and Baroda to Delhi and Agra, and a branch also w 
Kattiawar; a line along the valley of the Indus to counect the 
present Scinde Railway at Kotree with the Punjaub line at 
Movltan; a line trom Lahore to the north-west frontier at 
Peshawur; an extension of the Eastern Bengal Railway to Dar- 
jeeling on the ove side, and Assam on the otuer; an extension of 
the Madras Railway to connect its south-west line with Cuchin as 
a western terminus; the carrying out of the original design for 
the Great Southern Railway by extending it trom Carvor or 
‘Trichinopoly through Madura or Timnevelly to Tuticorin; a third 
line tu connect the north-east and south-east lines ef the Great 
Indian Peninsula Railway; and the eonstruetion of a bridge over 
the Hooghly at Calcutta, connecting thereby the Kast Indian and 
the Hastern Bengal Railways. There is alee a project for the 
establishment of railway communication between Kangoon and 
the western portion of China, which was some time singe broughs 
forward by Capt. R. Sprye, and whieh was considered by Lord 
Cianborne when Secretary of State for India as a scheme worthy 
of investigation ‘both im the interest of Eugland and Brivsu 
Burmah.” ‘Lhere is thus a good prospect of a continued demand 
in this country for rails, pluut, aud stores for Indian lines, Even 
as matters nuw stand the dewand is very considerable, the amount 
and value of the goods shipped last year for each line being as 
follows :—Eust ludian, 97,500 tons, of the value of £974,305; Great 
Indian Peninsula, 12,654 tons, of the value of £1,060,145; Madras, 
53,820 tous, of the value of £400,632; Bombay, Baroda, and Central 
India, 15,402 tons, of the value of £206,072; Seinde, 1149 tons, of 
the value of £29,470; Punjaub, 968 tons, of the value of £16,217; 
Indus Fivtilla, 273 tous, of the value of £6479; Deihi, 18,581 tons, 
of the value of £187,901; Eastern Bengal, 14,204 tons, of the value 
of £118,054; Great Southern of India, 704 tons, of the value of 
£45,700; Calcutta and South-Eastern, 228 tons, of the value of 
£4257; and Oude and Rohilcund, 4 tons, of the value of £400; 
making a total of 335,329 tons, of the value of £3,052,652, 

The number of locomotives owned by the Indian railway com- 
panies at the close of 1567 was 937, viz., East ludian, 425; Great 
indian Peoimsula, 209; Madras, 1u6; Bombay, Baroda, and Ventral 
India, 65; Scinde, 25; Punjaub, 38; Delhi, 6; Eastern Bengal, 42; 
Great Southern of India, 15; Calcutta aud South-Eastern, 1’; and 
Oude and Kuhiucund, 4. The number added im 1867 was :—East 
Indian, 93; Great Indian Peninsula, 42; Bombay, Baroda, and 
Central India, 2; Delm, 6; Eastern Bengal, 4; and Great Southern 
of India, 4. No fewer than 151 additional locomotives were thus 
placed on the ludian lines last year. At the close of i867 the Bast 
Indian Company had one locomotive at work for every 3°18 miles 
of lune; the Great Indian Peninsula, one for 4°00 miles; the 
Madras, one for every 6 UU wiles; the Bowbay, Baroda, and Central 
india, one for every 4°70 miles; the Scinde, one for every 4:36 
mules; the Punjaub, one for every 6 65 miles; the Eastern Bengal, 
oue tor every 3 56 mules; the Great Southern of India, one for 
every 11°00 miles; the Ca'cutta and South-Eastern, one for 
every 241 miles; and the Oude and Rohilcund one for every 
1050 mules. It is obvious that the demand would vary, legiti- 
mately aud naturaily enough, upon each system, according to the 
extent and importance of the traffic accommodated. Some pro- 
gress is being wade in the employment of uatives in the locomotive 
departments of the various companies, Thus, while the Kast 
Indian had upwards of 400 engines last year, it was employing in 
its locomotive department 763 Kuropeans and East ludians and 
2740 natives. The grand total of the Hast Indian Company's 
employés at the close of June, 1867, stood as follows :- —Kuropeans 
and Kast Indians, 1919; natives, 23,089; total, 25,9U8, 

ihe entire length of railway in operation in France June 30th, 
1868, was 9535 mules, as compared with 93453 miles June 3Uth, 1867; 
80 that im the twelve months ending June 3uth, 1863, 539% miles of 
new railway appear to have been opened in France. ‘Vo this ex- 
tension of communications what is kuown as the old network of 
lines made the fullowing contributions: -Orleans— Vendome to 
Mettray (fours), opened August Sth, 1867, 36} miles; Chateaulin 
to Lauderneau, December loth, 1867, 334 miles; total 69g miles. 
Paris, Lyons, aud Mediterranean—Lunel to Arles, January 27th 
1863, 2B, wiles; Aubagne to Vatuonne, January 27, 1868, 1} 
niles ; tubal 39g miles. General total 108¥ miles. The increase 
as regards the new network may be subdivided as follows :— 
Northern-—Awiens to Lergnier, opened July lst, 1867, 43; miles ; 
Anor to the Belgian frontier, May 28th, 1868, 3} wiles; total 
474 miles, Eastern--St. Hilaire to St. Menehould and junction, 
July 23rd, 1867, 25; miles; Boulogne to Neutchateau, August 14th, 
1867, 30g mules; total Og miles. Western—Laigle « Surdon, 
August 5th, 1807, 258 miles; Flers to Vire, September 16th, 1867, 184 
miles; total 453 miles. Orleans— Orsay to Limours, August 26th, 
186/, 11} miles; Poictiers to Limoges, December Yard, 1867, 
694 miles; total 8ug miles. Paris, Lyons, and Mediterranean— 
Andelot to Champagnole, July 15th, 1867, 84 miles; Villefort to 
the Levade, August iZth, 1867, 19 miles; Autun to Ktang, 
September 16th, 1067, 8g miles; Montceau to Digvin, September 
16th, 1e67, 293 miles; Meptchanin to Cercy-la-four, September 
16th, (1867, Svg miles; Moutbéliard to Deile, June 29th, 1868, 
16} miles; total i925 miles, southern—Coilioure to Port Vendres, 
August .3th 1867, 1f miles; total if miles. General total, 3653 
miles, Misccilaneous companies. — Charentes—Cognac to An- 
gouléme, opened October 22nd, 1867, 293 miles. Lille to 
Bethune—Haubourdin to Violaines, and juuction, August 5th, 
1867, 124 mules; Vitrée and Fougéres—the whole line, October lst, 
1867, 234 miles. General total, 65 miles. Recapitulation—old 
network, 108; miles; new network, 365§ miles; miscellaneous, 65 
miles; aggregate, 5393 miles. Of the whole 9885 miles of railway at 
work in France June 30th, 1868, 9566§ miles were in the hands of 
the six great companies which may be virtually said to own the 
railways of the French empire. 

_ The Franco-Aystrian Railway Company is, te some extent, an 
industrial as well as a railway enterprise. Thus, it owns col- 
licries, ironworks, engine manufacwries, forests, &e. The total 
production of the com ‘s collieries in 1867 amounted to 
500, 501 tons, an amount Po OT tons in excess of the production of 
1806, The sales made amounted to 496,070 tons, or 44,889 tons 
more than in 1866. The company’s ironworks displayed a large 
increase of activity last year. At Dognacska a second blast 
furnace was brought into operation at the close of the year, which 
resulted in the production of 2990 tons of charcoal- pig. At 
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the Anina the single blast furnace in activity produced last year 
altogether 6726 tons of pig, destined almost exclusively for the 
forge, the working of which was resumed towards the middle of 
the year. The foundry delivered 894 tons of various castings, as 
well for general commerce as for tbe various services of the 
company. At Reschi the pr ion of the blast furnaces was 
10,879 tons of various pig, of the foundry 2418 tons of castings, and 
of the forge 8617 tons of iron of various kinds, comprising 2470 
tons of plates, 862 tons of tires, 104 tons of axles, 3559 tons of 
merchants’ iron, and 1237 tons of rails. Works undertaken by 
the company for the production of B steel were only 
sompleted towards the close of 1867. ‘he machine factory of the 
sompany at Vienna produced last year 56 locomotives and 
08 goods trucks; the orders received lead to the belief 
that the activity indicated by these res will be main- 
tained throughout the current year. he other machine 
factory of the pany at Reschicza devotes itself to the produc- 
tion of articles of a very miseellaneous deseription, for which a 
demand is experienced for an external eeunection and for the 
service of the company. The clearanees from the RKeschiega 
works in 1867 comprised 2366 tons of leeamotives, hydraulic 
cranes, boilers, reservoirs, axles, switches, &o, ‘he expense in- 
curred by the Franco-Austrian Com in maintaining its perma- 
nent way experienced some inerease last year, in consequence of 
the exceptionally heavy traffic carried over the system, te say 
nothing of damages occasioned by rains and storms. The - 
tion of the permanent “_ charges to the whole rough aot 
amounted in 1867 to 1006 per cent. The train mileage run last 
year increased to the extent of 22 percent, but the expenses on 
increased to the extent of about 19 per cent, The maintenance 
the rolling stock cost, however, a larger sum in 1867 than in 186, 
The steam navigation service maintained by the company last year 
on the Lower Danube produced a net profitof £1 or rather 
less than the profit derived from the same souree in 1 











THE CARTHAGENA FLOATING DOCK, 


Wuite the launch of the Bermuda Doek is still fresh in the 
minds of our readers we place before them illustrations of another 
structure, intended to answer the same purposes, but differing @ 

ood deal in form and eonstruction. Phe Carthagena floatin 
dock was construeted by Messrs, G. and J, Rennie, for the fipaniak 
Government, I¢ lies in a fine sheltered harbour, the principal 
naval port of Spain on the Mediterranean, 

Before proceeding to deserike this dock in particular, it will 
be well to say a few words on floating docks in general. The 
large increase and continual demaad for iron ships necessitates a 
greater docking accommodation all over the world than heretofore. 
for, as is well known, with iron ships the continual growth o' 
marine, animal, and vegetable matter on the submerged part is so 
rapid, notwithstanding the many paints and compositions used to 
diminish the evil, that it is found necessary to frequently resort to dry 
docking, or to submit to the loss cate an increase of consump- 
tion of fuel, if a steamer, or a considerable diminution of speed 
due to the increased resistance of a foul bottom. The Americans, 
seeing the great expense and loss of time incurred in making stone 
graving docks, have produced many different varieties of floating 
dry docks; those must commonly adopted are the so-called ** Sec- 
tional Dock” and the ** Balance Dock,” of Mr. Gilbert. The former, 
from being in sections, as the name implies, have met with many 
mishaps; as, for example, at Pallao, &c. The balance docks are 
more successful, as those at Portsmouth and Pensacola, in the 
United States, at Havanna, and at Dola, in the Adriatic, the last 
belonging to the Austrian Government. These docks without 
exception were made of wood. 

In 1859 Messrs. Rennie were consulted by the Spanish Govern- 
ment respecting docks for the armour-clad ships to be built for the 





Spanish navy, and as great difficulty was found in making stone | 


graving docks in the port of Carthagena, from the very inferior 
nature of the stone, it was determined to adopt the iron floating 
docks, illustrated on page 206. This was the more readily done 
because the then engineer in-chief of the Spanish navy, General 
Quesada, had been frequently in America and seen how well the 
wooden floating docks jn that country performed their work, and it 
may be with justice said that to General Quesada, as well as to 
Messrs. Rennie, is due the adoption of iron floating docks. 
The weight of the vessel to be lifted was from 5000 to 6000 tons, and 
thetwo ports to be supplied with the iron docks were those of 
Carthagena and Ferrol. The size of dock required was considerably 
larger than anything of the sort made before, and because iron was 
used instead of wood, it entailed an entirely new arrangement of 
material and even principle of working. The ends were open as in the 
American docks, and the lifting power entirely depended on the buoy- 
ancy of the lower compartments; the upper part of the side walls 
were made into permanent air chambers, to prevent the dock from 
sinking altogether should any accident oceur, and the water was to 
be pumped out of the lower compartment until sufficient buoyancy 
was attained to lift the keel of the vessol above the water level. 

An opportunity occurred with the dock at Carthagena, after rais- 
ing several vessels of various tonnage, to lift one of the class of 
ships it was originally designed for. The Numancia, ironclad, had 
returned from the Pacific after the attack made by the Spanish 
fleet on the forts of Callao, and on the 26th of April of this year 
was safely lifted, and remained in the dock for eighty days under- 
going her necessary repairs, when she was again lowered in the 
water. The dock was found on examination not to have undergone 
any injury whatever, notwithstanding the great weight sustained 
for so long a period. The actual weight at time of lifting was 
5600 tons. The displacement of the Numaneia, with stores and 
coals, &c., is stated to be 7420 tons when ready for sea, with a 
draught of water of 27ft. 

Some idea of her size may be conceived by a comparison with the 


English armour-clad, Bellerophon. us ;— 
Namaneia. Bellerophon. 
Length .. « ef ef of oo o« S1GK. ee oe ce S00f. 
Breadth .. . ee Art. oe ee 56ft. 


Displacement load draft .. .. «. T4390toms., «. «- 6372 tons. 
The ends of the docks of Carthagena and Ferrol are quite open, so 
that the length of the ship is not confined to the length of the 
dock, the limit being the actual weight of the chip. 

That there have been failures with floating docks is too well 
known, as that described in a letter addressed to THR EyGinega, 
July 10th, 1863, from Soorabaya, Island of Java, where a dock, after 
being launched, sank to rise no mere. The eauses attributed to its 
failure ‘are too great parsimegy ef material. with defective con- 
struction,” and ‘* defective mping machinery.” The last 
disaster with floating docks befel that designed by Mr. Bramwell 
for the Island of Bt, Thomas, His arrangement is somewhat 
similar to the Ameriean sectional dock. 

The great difficulty is in designing and carrying out works 
where there is nothing to copy from, and it is a comparatively easy 
matter to modify the detailed arrangements in any subsequent 
work; and when the first work is found te be as successful as that 
of Carthagena Messrs, Rennie may feel highly gratified with the 
results of their labours. 

The following are some of the principal dimensions of the docks 
at Carthagena and Ferrol naval arsenals :— 


Carthagena. Ferrol, 
Length 1s +s oe ++ oe of «+ of S20ft. oe oo SHOR, 
Breadth oe co of oF ce ee oe eo UMAR. oe oo 1096 
pin inside 4. oe os +s 09 98 99 od Mt. oe oe BOR. 
Feadth imsli@ .. +. os os 8 cf of tae. ce ee «FOR. 
Weight of dock, with machinery about 3... 4400 tens .. 5000 tons. 
Displacement of base 4, «¢ ve ee e+ 11,040 tons .. 13,196 tons. 
Capable of docking a vessel af 4, .. ++ 6600 tons 3000 tons. 
The outside plates are s hened by T and L irons, The 


basement or lifting chamber divided into two 





parts ry 
tudinally by a plate iron b sad fin. thick, and transversely by 
nine bulkheads, thus f twenty water-tight chambers. 








Between each transverse bulkhead are placed five trussed girde 

at equal distances apart; as will be seen from the illustration, the 

- forming the guides being Sin. thick, and the T iron 4in. by 
in. 

The transverse beams are united at the top and bottom by angle 
iron braces 24in. by 24in. The side plates vary from ;*; in. to gin. 
in thickness. The total height from top of basement is 36ft. 6in. | 
and from bottom of basements, 48ft. The sides are divided into 
two parts. the upper part being watertight and forming the perma- 
nent floating chambers, which ave of sufficient capacity to preveut 
the dock sinking altogether. The floor of the basement is of 3in, 
teak. A pair of high-pressure engines of the combined power of 
twenty-four horses are placed on the top of each side of the dock 
near the centre ; these engines work a set of pumps for emptying 
the basement. The cylinders are l4in. in diameter, and 18in. 


stroke. The pumps, four in number at each side, each 18in, in 
diameter and Bte stroke, the valves are of rubber. The pumps are 
worked by gearing at 2 to 1, 





SypNeY Suir aND RatLwa¥ Fines.—Apropos of the fearful 
destruction of life by fire and giles « —. and of — 
important question cencerni t way companies t 
lock. fhe ion of their pa Bf ti, this disaster has again 
brought under discussion, it cannot be too erally made know 
that on the 7th of June, 1842. Sydney Smith wrote a letter to the 
Morniug Chronicle on ‘* Burning Alive on Railroads.” His com- 
munication urges the necessity of the immediate introduction of 
‘+a bill to prohibit absolutely all locking of doors on railroads,” 
but fears that so desirous aa end caunot be went till souwne 

ber of arist y has been sacrificed, ‘*The first person 
of rank that is killed,” says he, ‘will put everything in order, 
and uce a cade of the most careful rules. I hope it will not 
be a bishop, but should it be so destined, let the burut bishop—the 
unwilling Latimer—remember that however painful gradual con- 
eoction by fire may be, his death will produce unspeakable benefit 
to the public. Even Sodor and Man will be beiter than nothing. 

Light SUBURBAN 4ND Saeet Raluways.— As the supple- 
ment, or rather complement, to the existing system of Envlish 
yailways, the introduction of light branches and of street rail or 





tram ways can anly be a question of time. What is less certain, 
but highly important, is the further question of how far light 
street railways w horse-power, or perhaps by light loco- 
motives -engine an ming bared Yd pa and Gosigned 

passenger traffic m available to cheek such a public 
iniuetion as that now in com ef perpetration by the direetors of 


the South-Bastern lines. Speaking with all due reserve, and with- 
out any wish to give value to + potent of Mr. A., oF to the 
project of Mr. B., we think that such a check is attainable. The 
next Parliament would feel, it is probable, cowpelled te authorise a 
-cheme for which the capital was found by aggrieved residents 
aciing in self-defence. e cost, if we take such experience as is 
to he gleaned abroad, would not exceed from £3000 to £4000 per 
mile, for the Grundsett and Hamar line, of thirty miles an a sit. 
Gin. guage, was opened in 184 at a cost, including rolling stock 
and stations, of £3000 per mile, Wecall the attention of those of 
our friends whe are emerting under the recent inflictions of railway 
penalties to this subject. r, Watkin and his brother directors 
may yet prove to be benefactoys to their countrymen, as the 
means of introducing in spite of themselves light suburban pas- 
senger railways into the outskirts ef the metropolis. — Builder. 

THE ALGERIAN non Moustaty.—Referring ta the enoourage- 
ment offered to Englishmen who may fee! dispesed to assist in the 
development of the mineral! resources of Algeria, Cansul-General 
Lieut.-Uol Playfair writes that the controller of the Sociéte 
Générale Algériene, which is presided over by Messrs. Fremy and 
Talabot, has expressed the most liberal and enlightened views as 
| regards English colonists, and he feels assured that whatever might 
be the result of the enterprise, they would never have cause to 
complain that they were treated otherwise than w.th the most 
marked consideration. Consul-General Playfair states that the 
mineral wealth of the country appears inexhaustible. He visited 
the iron mine of Mokta-el-Hadid, near Bone; when, far from real- 
ising one’s preconceived idea of a mine, it rather recalled to bls 
recollection some of the tales in the ‘‘ Thousand-and-one Nights.” It 
| is simply a mountain of iron; in some places the mineral crops up 
| above the surface of the ground, and is worked in immense crater- 
| like cuttings to a depth of thirty-two metres; in other places it 

occurs in sloping veins, always of great thickness, resting on a bed 
of mica schist, and covered with a thin layer of indurated clay, 
| mixed with nodules of iron ore. The amount of ore annually sent 
to France is about 200,000 tons; it yiekis G3 per cent. of metallic 
iron, and can be shipped at Bone for 12f. per ton. At present it 
has to be taken off to the ships by means of barges and steam-tugs, 
and even thus 800 tons can be shipped per diem; but the company 
| are engaged in the construction of harbour works, whieh will 
enable vessels to be laden directly from the pier. Mr. Playfair 
| obtained specimens of lead, copper, and mercury ore, but could not 
visit the mines where they were found. . 

French RatLway Workisa. — The following notes which 
appeared in the Monileur, but without any name at the foot, 
although, apparently, from an official source, will supplement on 
some points the notes given in our impression of the 21st August. 
The work done by a locumotive varies from 300-horse power to 
750-horse power, of which only 150-horse power are expended in 
the traction of a train. 1-horse power nominal is nearly equal 
to that of three horses. A train would therefore require 450 horses 
to draw it, and they would not do so very far, Passenger engines, 
constructed to draw little and go fast travel at a minimum rate of 
forty kilos. (twenty-five miles, English) per hour with @ train of 
fifteen carriages. They are capable of a speed of sixty te 100 kilos. 
but then they could only draw a train of sig or eight egrriages. 
The locomotives of luggage trains draw heavier loads, but at « 
lower speed. Their rate does not exeeed thirty kilos. Lastly 
mixed lecometives, which are used for both purposes, haye a spee 
varying from thirty-five to fifty kilos. mixed traig makes, 
stoppages ineluded, thirty kilos. hour, and an express train 
from forty kilos, to fifty kilos. I¢ is rare, except under special 
circumstances, that these speeds are e ied in Franee. The 
express train which places London apd Paris in direct eammunica- 
tion hes a higher speed, amd so hag the Indign mail 
train, whieh travels at the rate of pearly 100 kilos. A Crampton 
locomotive, with a train of twelve carri , consumes 8 kilos, 
(17g 1b.) of coke per kilo. in summer and 54 kilos. in wipter. A 
mixed engine with eighteen ca consuwes as much; an 
Eogerth luggage engine requires }@ kilos. of coal in uer and 
18 kilos, in winter. The sum tetal of expenses, including fuel, 
oil, grease, tellow, rags, lighting, water, ing. and employés, 
amounts, on the average, to af ‘contincs the kilo., ar Is. 2d. to 
ls. 3d. per mile. The cost ef logomotives with their tenders 
averages about 6'',000f. (£2400). An Engerth costs nearly double 
that sum ; and an ordinary engine, 45,000f. (£1800), and its tender, 








11,000f. (£440). Theengings wear out very — ly. After ap average 
running of 400,000 kilos, (rather lesethan | “060 wiles) they have 
to be repaired and reeenstru af an se Aver about 
40,000f. A locomotive performe about 20, to 2 kilos. a 
year, so that its duration averages ten years." Orampton 
and tender with its coals, water, &e., a forty-five tous; 


a mixed machine, thirty-five tens; and an Engerth, sixty- 
three tons. The engines alone weigh respegtively, twenty-seven, 
twenty, and forty tons. With such enormogs weights as these it 
is not surprising that it has been found nepegsary to inerease the 
weight of rail to thirty, and even thirty-eight kiles. per metre. 
Co of the first class weigh 5 A;ths ; second class, 6 ,i,ths 
tons; third class, 6,%,ths tons. The old Ss weighed tour 
tons, The cost of the carriages to the en & are as follows: 
—First class, £400, or, with coupé, £440; class, £240; and 
third class, £200. 


<. According to the figures above given, it is not fen, but upwards ef thirteen 
ars. 
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PUBLISHER’S NOTICE. 

With this week’s number of THE ENGINEER we issue, as a Supple- 
ment, No. IV. of our Portfolio ef Working Drawings. Each 
number, as issued by the Publisher, will contain the pr apres 
and subscribers are requested to notify the fact at this office shoula 
they not receive it. 


FOREIGN AGENTS FOR THE SALE OF THE ENCINEER, 


PARIS.—M. Xavier, Rue de la Banque. ; 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLv and Co., Booksellers. 

ST. PETERSBUKG.—M. B, M. Wotrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprieter of the 
* Gaceta Industrial,” Preciados 49 y 51. 





TO CORRESPONDENTS. 
*.* Wecannot undertake to return drawings or manuscripts, and 


must therefore request our to keep copies, 
A YOUNG ENGINEER. — February \7th, 1865, p. 103. 
T. N. 8. W. (Drishane Castle).—Moray place, Edinburgh. 
X. P.—-The Great Eastern measures 680/t. between perpendiculars, 
AN OLD SUBSCRIBER.—AMMatson Carré, Machinists, Paris; Kent, Holborn, 


don, 

* (Ghent).— We have forwarded your letter to the firm referred to, who will 
doubtl ss reply. 

G. §. (Southwark).—As far as we are aware there is not a single rotatory engine 
in practical work in or about London. The history of the rotatory engine has 
yet to be written. You can find out what has been done only by a laborious 
search through the Patent-office, which will cvst you nothing but your time, 

H. 8. L.—No complicated rule is necessary ; the load on your valve, as shown in 
your sketch, is just twice the weight. The load may always be found by oividing 
the distance from the weight to the fulerum by the distance from the valve to the 

* gulerum, Thus, suppose the weight is \001b and 4/ft., while the valve spindle is 
“itt from the fulerum, then the load will be 400 ib. 

THE THEISS BRIDGE,—At once as a correction and a reply to a correspondent, 
we hasten to say that Zegedin is not situated in Prussia, as by a slip of the pen 
we stated in our last impression, but in Hungary The Theiss rises on the 
north-east frontier of Hungary, pursues a devious course some 700 miles long, 
and flows into the Danube at Salankeman, It is navigable almost to tts source. 
The country through which it flows is flat, very fertile, and exceedingly un- 
healthy. 

REAPING MACHINES. 
(To the Editor of The Engineer.) 
sir,--Will any of your readers tell me the address of the maker of the 
recently-patented reaping machine in which the ordinary reciprocating knife or 
revolving cutters are supplanted by a row of common circular saws? 
pe REAPER. 
A WARNING TO YOUNG ENGINEERS, 
(To the Editor of The Engineer.) 
srm,—Some three years ago I engaged with a firm of engineers as a general 
assistant-engineer at a yearly salary. A year azo Jast October this firm 
executed a deed of inspectorship for six months, promising at the end of that 
time to pay in full. 1, at the request of the owner, agreed to it and signed it. 
In March following he executed a deed of assignment, and I was requested to 
agree toit. This tf declined to do. This morning I received a notice from the 
assignees stating that a dividend of threepence in the pound was available, and 
would be paid on application. This is curious law that an employée must 
accept for salary the same dividend as any other creditor. I cannot fancy it is 
law, but I know well that it is of no use throwing good money after bad. The 
publication of the above in THE ENGINEER will oblige me, and be a caution to 

others. I enclose my card and address, and beg to subscribe myself G. 
September Ist, 1868. 

[An employée is entitled to receive three months’ salary in full, and to prove for 
the remainder.)—Ev. EF. 





RATLWAY FERRIES. 
(To the Editor of The Engineer.) 

Siz,—In reply to **C. C. A.’s” inquiry in THE ENGINEER of the 28th of 
August, there are several large steamers plying between Granton and Burnt- 
island which convey railway wagons across the Forth. The largest of these 
were built by Messrs, Napier, of Glasgow, and Messrs. 8. H. Morton and Co., 
Leith. 8. 





Letters relating to the adverti: ts and publishing di ment of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; al! other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163. Strand. London, W.C. 

THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) : — 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 
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THE ABERGELE ACCIDENT. 

Ow Friday last the jury empanelled to investigate the 
circumstances of the Abergele accident gave a verdict fully 
confirming the accuracy of the opinions which we expressed 
in our last article on the subject. They pronounced the 
two brakesmen guilty of manslaughter, and they severely 
censured the station master. These men were condemned 
because they neglected the rules laid down by the London 
and North-Western Railway Company for their guidance; 
and it was admitted by all parties that had these rules 
been complied with no accident would have occurred. In 
other words, the catastrophe resulted, in the opinion of the 
jury, not from a defect in the system of working the traffic, 
but simply because that system had been departed from. 
Nothing was said about the working of goods and passenger 
trains on the same line of rails; nor was the railway com- 
pany found blameable, except in so far as they are legally 
responsible for the shortcomings of their servants. It 
would have been extremely difficult for sensible men to 
arrive at any other conclusion, and we have every reason 
to think that the verdict was a right and proper one. It 
is to be regretted, however, that one point interesting in a 
technical sense has not been cleared up. How came the 
wagons to run down the incline if the brake were on? 
The pokowe vary a good deal within the precincts of 
the Llandulas station, as is sometimes the case just at the 
top of an incline; but it is unnecessary to trouble ourselves 
as to the exact angle of inclination of the line at the place 
where the brake van stood, because, in the first place, all 
the witnesses d that the van would not have remained 
at rest with the brake off, and, even though the grade were 
1 in 90, it should not have descended with the brake on. 
In the second place, it is proved that the incline must 
have been sufficiently steep to cause the descent of the 
trucks by the fact that they actually did so descend. It 
Was argued that the shock due to the collision of the trucks 

kicked off” the main portion of the train, with those 





inspector, accepted the former theory as substantially 
correct. We 
authority; but we fail to find much in the evidence to 

justify either hypothesis, unless we assume that the brake 

had not been tightly screwed down. Nearly all the brake 

vans on the London and North-Western Railway are fitted 

with direct-acting screw brakes, and these, exerting con- 

siderable force, cannot be readily taken off if they are 

in good order and properly put on. It was stated 

during the inquest that the brake in question was 

“in good order,” but no evidence was taken as to the 

meaning attached to the words. A brake may be 

rendered partially inoperative in a very few minutes 

by, for example, the burning away of the wood of 

one block. Nothing is more common, indeed, than to 

find brakes which will only skid a single pair of wheels, 

the others being nearly free. Many guards hold that so 

long as they can skid one pair of wheels their brake is 
in good order; but assuming that only one pair of wheels 

could have been locked fast when the brake was put on 

at Llandulas for the last time, it is within the limits of 

possibility that the trucks would descend though the brake 

was inasenseon. On an incline of 1 in 90 the force 
tending to cause the descent of a wagon or wagons will 
amount to 24°88 lb,— say in round numbers 25 lb.— 
per ton. The weight of the brake van was about six tons, 

that of the two trucks connected with it at least nine tons, 
or in all fifteen tons, The whole energy of gravitation would, 

according to this assumption, amount to 375 Ib., which 
would be resisted by the adhesion of the skidded brake 
wheels, Their resistance would .not equal, even on a 
perfectly dry and clean rail, more than one-seventh of the 
gross load which they sustained. If this load a little 
exceeded a ton the trucks would remain at rest. The 
load on the wheels next the screw was probably three 
tons, and on the pair furthest from it four tons, the 
disparity being accounted for by the well-known 
shape of the North-Western goods brake vans. 
The wheels next the screw would naturally be 
most firmly compressed, and it is clear that under the 
conditions we have assumed the trucks would have been 
retained in their place by a force nearly three times in 
excess of that necessary. We have no means of ascertaining 
the speed at which the three trucks kicked off ran into 
those at rest, but it was sufficient to overcome the resis- 
tance offered by the latter. The van and its trucks would, 
after the moment of contact, be impelled by the gravity of 
the wagons just in collision with them, representing a 
further weight of fifteen or sixteen tons tending to descend 
the incline with a force of 25 lb. per ton, or 375 1b. gross. 
The margin of safety, as we may term it, would then be 
reduced by one-half, and if the coefficient of adhesion 
between wheels and rails chanced to be much less than one- 
seventh—and for lightly loaded wheels it is often less than 
one-twelfth—the whole train would proceed down the 
incline, even though the brake had been screwed hard on. 
No evidence was taken as to the state of the rails on the 
day of the accident, and it is just within the range of 
possibility that the trucks actually did proceed down the 
incline, although the brake was on. This, however, is un- 
likely; but it is not at all unlikely that the brake 
had not been screwed hard on in the first instance, 
though hard enough to hold the van and two trucks. 
The moment the load was increased by three more 
trucks the fatal descent commenced, and the brake 
then probably worked off as an effect of vibration on the 
slackened screw. That its machinery was broken we do 
not believe, neither do we believe that if it had been in 
perfect order and screwed home as hard as it would go in 
the first instance, any shock would have taken it off. A 
slight collision will make a loose brake screw fly round, 
but the frictional resistance of a fine pitched screw sent 
home by a strong man, is too great to be easily overcome, 
especially by the very indirect operation of concussive 
force. It would be impossible to convict the guards for 
manslaughter if the question raised was the amount of 
force applied in putting on the brake; yet in the solution 
of this question lies in all probability the solution of the 
difficulty as to the escape of the trucks, The point may or 
may not be raised on the trial of the guards; but it must 
be borne in mind that they have not been found guilty by 
the coroner’s jury on any grounds connected with the use 
of the brake, but simply because they broke the rules laid 
down by their employers, neglecting the express order to 
have the line clear ten minutes before the mail train was 
due. 

The accident from first to last appears to us to come 
under the category of misadventures, and the guards will, 
in all probability, escape with very light punishment, That 
they broke the rules prepared for their guidance is 
absolutely indisputable; but it is highly probable that they 
had broken them a hundred times before with impunity, 
and that, emboldened by success, they tried an experiment, 
apparently in no way dangerous, once too often. If we 
interpret the law by which they were bound to act, strictly, 
they committed a grievous fault; if loosely, then they are 
answerable only for an error of judgment. It would be 
improper here to attempt to anticipate the verdict which 
will be pronounced by the jury empanelled to try them. 

Before dismissing the subject for the present we must 
call attention to the extraordinary position taken by the 
Times in commenting on the catastrophe. None of the 
leaders which have appeared in its columns bear the 
slightest evidence of having been penned by a man con- 
versant with railway work or accustomed even to travel for 
any distance on our great iron roads. The 7imes persists in 
asserting that the descent of the trucks had nothing what- 
ever to do with the catastrophe. We must leave the 
Jupiter of oy pee to speak for himself on 
this subject. On Friday morning we were told that as far 
as the 7%mes— 

Can see at present it comes to this, that the escape of the 
trucks down the incline simply accelerated the catastrophe by two 
minutes. If the trucks remained where they mak instead of 
running away, the fatal accident would have occurred at 12.45 





containing the petroleum casks, fractured the brake or 


caused it to fly off, and Captain Rich, Gover t | an 


ce, therefore, is not how the trucks got loose, but how at such a 


moment they came to be standing where they were. 


esitate to differ from so eminent an | This is pretty well, but it is nothing to what follows. 


After the lapse of two days the Zimes became more than 
ever strengthened in the opinion that whether the trucks 
had or had not run down, the accident must have taken 
place. The testimony of Col. Rich to the contrary goes 
for nothing. This gentleman stated that the senior brakes- 
man might have prevented the accident by remaining with 
the tail-end of the train. On this the 7imes of Monday 
says:— 

He would only have prevented it, as it appears to us, for the space 
of two minutes, unless, indeed, Colonel Rich is of opinion that if 
the trucks had been kept stationary by the proper use of brake- 
power, something or other would have occu in that brief interval 
to stop the on-coming mail and avert a collision. And this brings 
us to another question, which seems, most unaccountably, to have 
dropped out of the inquiry. 

What do our readers suppose this important question is? 
It refers to “the something or other.” We shall not do 
our contemporary the injustice of paraphrasing him; here 
are his own words:— 

We are assured, upon a concurrence of testimony, that as soon 
as ever the goods train arrived at Llandulas the danger signals were 
ail properly set. They could have been set for no purpose except 
to block the line, and yet nobody has told us whether the line 
could be considered as blocked or not. From what points could 
these signals have been seen, and by whom were they intended, or 
expected, to be seen? Could they have been seen at Abergele, 
and could the mail train have been stopped at that station? If 
not, was there a point further on at which the signals would have 
warned the driver of his danger? In that case we may certainly 
charge the accident upon the escape of the trucks by assuming 
that if they had not escaped and met the mail train in the cutting 
the driver would have had time in the ensuing two minutes to dis- 
cover from the signals that the line at Lilandulas station was 
blocked, and to stop his train. But it is very strange that this 
point should not have been established one way or other, especially 
as it has a direct bearing upon the responsibility of the inculpated 
parties. If these signals, which beyond all question were duly 
set, could and should have blocked the line against all down trains 
while the shunting was going on, then the stationmaster and the 
brakesmen might have been guilty of mismanagement, but nothing 
worse. Their employers might have censured them for venturing 
to stop the Irish mail for the sake of a wagon train, but still the 
mail would then only have been stopped, and the line would have 
been cleared for it after a greater or less interval, except for the 
accidental escape of the trucks down the incline. On these con- 
ditions, whoever was responsible for the escape was responsible 
also for the disaster. 

Is it unfair to assume that the writer of the foregoing 
passage is profoundly ignorant of the rudimentary 
principles of the system on which modern railways are 
worked? Has he ever seen a semaphore? does he know 
how a line is blocked? can he tell a distance signal from a 
cattle truck? has he yet to learn that Government in- 
spectors solved the questions he raised before the line was 
opened for traflic? Evidently he isa benighted man on 
all these things. We hasten then to assure him that the 
signals are so placed that ample time is allowed for the 
pulling up of a train before the station at Llandulas is 
reached, provided the driver acts as soon as he finds the 
signals against him. The semaphores are erected with 
this intention, and daily worked with this object, and they 
have been pronounced satisfactory by the Government 
inspectors, by the engineers of the railway, and by the 
results of actual experience. Had the collision taken place 
within the precincts of Llandulas station, Thompson, the 
driver of the mail, would have been found guilty of man- 
slaughter, the other officials would have escaped. The 
question has no bearing whatever “upon the responsibility 
of the inculpated parties,” and everyone but the TZ'imes 
knows that it has not. 

We should notcall attention tothe blunders of the “leading 
journal” in dealing with this and similar technical subjects 
were it not that it possesses sufficient power to do mischief. 
Such an article as that under notice might readily lead 
the minds of a non-technical jury quite out of the right 
track, cause the prolongation of an inquiry, and 
indirectly bring about an improper verdict. Our con- 
temporary can write shrewdly and sensibly about one or 
two scientific subjects, We venture to suggest that he 
should get himself up in railways and railway man 
ment, learning what a signal is, what purpose it is intended 
to serve, and even how it is worked. No one can tell the 
moment when he may find such knowledge useful. Engi- 
neering is not what it was once; but the profession is still 
so influential that even the Z'imes may find it worth while 
to earn the respect instead of the contempt of its members, 


CHRISTIAN FRIEDERICH SCHONBEIN. 


By the death of this illustrious chemist, which took 
place last week at Basle, the world of science has sustained 
a heavy loss, Schinbein was born at Mitzingen, in 
Wiirtemberg, on the 18th October, 1799, and studied 
natural science in the universities of Tiibingen and 
Erlangen. In the year 1824 he was appointed teacher of 
chemistry in the training school at Keilhau, near Rudol- 
stadt, and after remaining there two years he spent some 
time in England, and subsequently visited the French 
schools. His powers were early recognised by his fellow- 
workers in the same field, and already, in the year 1828, 
we find him called to the chair of chemistry in the 
University of Basle, which ehair he occupied during the 
remainder of his life. 

Throughout his life he was an ardent worker at his 
favourite science, and his labours have been rich in results, 
It would be impossible in a few words to consider the 
vast mass of research which he carried out. Amongst his 
investigations, however, are two especially with which 
the name of Schénbein will always pre-eminently be con- 
nected. He published his first paper in 1837, which 
treated on the comportment of iron with oxygen. The 
phenomenon of oxidation he seems to have made a favourite 
object of study. As far back as 1785 Martin von Marum 
the director of the Teyler Museum of Physical Science and 
Natural History at Sects, had observed, when experi- 
menting with a large electrical machine belonging to that 
institution, that oxygen through which electric sparks had 
been transmitted acquired a peculiar odour and increased 





instead of 12,43, and that is all, The question of chief import- 


powers of affinity. This question was now attacked by 
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Schinbein. In 1840 he found that the oxygen given off 
from water when electrolysed possessed the same remark- 
able character, and that moist phosphorus gave atmospheric 
air the same characteristic odour, The gas produced by 
either of these methods was observed to be as energetic as 
chlorine in its action, was able to expel iodine from iodide 
of potassium, and to bleach organic colours. These 
phenomena he supposed due to the presence of an hitherto 
unknown element, to which he gave the name ozone. 
Pure oxygen did not acquire the odour when in contact 
with phosphorus, whilst air, a mixture of oxygen and 
nitrogen, exhibited this character under the same cireum- 
stances. From this he concluded that nitrogen was the 
probable source of the ozone, and wtadte nitrogen 
was not an element but a compound of ozone and hydrogen. 
His later researches, together with those of De la Rive, 
Marignac, Williamson, and others, showed that ozone 
should rather be regarded as a peroxide of hydrogen. 
Phosphorus was found to produce no ozone in dry air— 
a result pointing to the necessity of the presence of mois- 
ture for the production of the new body, whilst William- 
son observed that water was formed when perfectly dry 
ozone was passed over heated oxide of copper. De la Rive 
next showed that a stream of pure dry oxygen transmitted 
through a tube in which it was submitted to the action of 
a series of sparks from an induction coil became powerfully 
ozonised, and clearly proved that ordinary oxygen un- 
questionably undergoes a certain change by this operation; 
this ozone was called electrised, excited, or active oxygen. 
Schéubein afterwards went further, and held ozone to be 
permanently negative oxygen, and in 1858 showed that a 
corresponding positive oxygen or antozone likewise 
exists, though as yet unknown in a free state, ordinary 
oxygen being the product of their combination. In spite 
of the number of investigations which have beeu made on 
this interesting body, the question as to its nature can 
scarcely yet be said to be fully answered. In its elucidation, 
however, it would be impossible for us too highly to 
estimate the value of the patient labours of Schénbein. 
During the quarter of a century in which he made the 
chemical polarisation of oxygen his study he published a 
great number of papers, the titles of which alone would 
exceed the limits of a column of this journal, the Journal 
Siir Praktische Chemie containing but a short time since 
a communication from him, entitled “ Further Contribu- 
tions to the Knowledge of Oxygen.” Those who are wont 
to estimate a man’s worth, not from his scientific labours, 
but from the immediate advantages gained from those 
labours in the arts and manutactures, may here be 
reminded of the beautiful application which is now being 
made of ozonised air, formed by the aid of induced cur- 
rents, in the process of bleaching. The observations of 
Schénbein and others on the phenomena of chemical 
action, and more particularly on the effect due to allotropic 
conditious in the production of changes of this kind, will 
have the highest importance when attempts are made to 
solve the great question of the true nature of chemical 
afiinity, for, to use Schénbein’s words, “we must be pre- 
pared to modify or entirely relinquish our previous con- 
ception of chemical affinity. I often feel it is impossible 
to obtain a clear notion of, for example, the words, ‘the 
aflinity of oxygen for phosphorus,’ if we wish to express 
anything more than the mere fact. I must confess that 
the prime cause of chemical combination is still to me a 
deep mystery.” 

ln the year 1845 Schénbein made known the discovery 
of an explosive cotton wool, which he considered a fit sub- 
stitute tor gunpowder. He kept the method of its 
preparation a secret at first, but in the following year a 
process of preparing the new gun cotton was independently 
discovered and made known by Béttger and Otto. Their 
explosive compounds were substitution products obtained 
by the action of nitric acid on cotton wool, by which means 
the act of replacement of hydrogen by peroxide of 
nitrogen was not carried to its ultimate extent. These 
substances, moreover, were soluble in a mixture of ether 
and alcohol, and for the collodion produced thereby the 
photographer has to thank Schénbein for what must now 
be cousidered an indispensable agent in his beautiful art. 
It was only by the use of stronger acids, or rather by a 
mixture of two, nitric with sulphuric acid, that trinitro- 
cellulose, or what is now known as gun cotton proper, 
which, curiously enough, is unacted upon by ether, was 
afterwards obtained. 


THE CITY OF PARIS AND THE CREDIT FONCIER OF FRANCE, 


Some time since, in order to pay for the “ transformation 
of Paris,” which is proceeding pari passu with the partial 
reconstruction of our own metropolis, the municipal 
authorities opened negotiations with the Crédit Foncier of 
France. The object desired was to make such an arrange- 
ment as would enable the authorities to spread over a 
period of sixty years in the shape of commission bonds 
the payments due by the city. That these are of an 
extensive character may be gathered from the fact that 
the total cost of all the works, ordinary and extraordinary, 
executed under the administration of M. Haussmann, 
amounts to £68,000,000 sterling, After taking into account 
and estimating all the resources at its command, including 
those specially provided for the purpose, it appears that 
the city is still indebted to its contractors and conces- 
sionnaires in the sum of £18,000,000. Balanced against 
this very respectable amount must be placed the incal- 
culable advantages gained by the inhabitants, in ways as 
diverse as numerous. Prominent among these are, first of 
all, the public welfare, improved sanitary measures, and a 
better system of Aygiéne, an increase in salaries and wages, 
and a stimulus imparted to nearly every branch of indus- 
trial aud commercial enterprise. Independently of the 
“transformation” of London not producing all these 
beneiicial results upon its population and citizens, there 
exists another and a very important difference in the 
meaus by which the same results have been secured in the 
two cities. The alterations and improvements in the sister 
capital have been so far effected without inflicting upon 
the inhabitants, directly or indirectly, any special expen- 
diture, or subjecting them to an increase of municipal 





taxation, We cannot say so much for the régime under 
which our metropolitan alterations are carried out, since a 
short time ago a special rate was levied to defray the 
expenses incurred, 

Of a nature so important was the monetary arrangement 
considered that a commission was appointed to inquire 
into the particulars in connection with it, and the extent 
and utility of the works which rendered it imperatively 
necessary, At first sight it would be apparent that the 
provinces have some right to be jealous of sums so 
immense being expended upon a city from which many of 
them are far distant; but a little examination from the ght 
point of view will greatly tend to dispel this opinion. It 
must always be borne in mind that the capital is, or at any 
rate ought to be in every sense of the word, the first city 
in the empire, and that sums of money judiciously laid out 
upon its extension and amelioration, cannot fail to produce 
in some degree or another a corresponding beneficial etfect 
upon provincial towns. Thus M. De Moral, the president 
of the commission, reasons closely and logically when he 
observes that the gress made at Paris enables it to 
become the commercial rendezvous of the Continent, and 
the best of markets for the agricultural produce of French 
soil; that the increase of wealth and the number and 
extent of its financial relations by augmenting the receipts 
of the Treasury, endow that Department with the power 
of eponereting large sums to the execution of public 
works, of which the provinces invariably have the lion’s 
share. If objections be raised against the money expended 
upon railways within Paris, it must not be forgotten that 
these very lines are in connection with others which 
traverse the whole kingdom, and that by making the 
metropolis the great focus or centre of the country, they 
create immense wants which can only be satistied by a 
continuous supply drawn from the provinces, Instead of 
indulging in protests and complaints, the latter have every 
reason to be grateful to the vigorous and able administra- 
tion which can carry such projects of intercommunication 
into practical execution. The favourite way of executing 
works of this nature in France, as our readers are probably 
aware, is by adjudication; but in the present instance these 
means could not be rendered available for several reasons, 
such for example as their uncertain extent and precise 
character, and partly because the financial conditions 
entailed by the particular nature of the operations would 
not admit of their adoption. Thus the city was obliged to 
have recourse to two other methods—that of direct execu- 
tion and that of concession—although the proportions of 
work carried out by each was not by any means equal. 
The second method proved the more economical, which 
circumstance is in accordance with the experience obtained 
in all the Government works executed in this manner. 
This result is only what might be expected, for there is no 
question but that the personal interest felt by the conces- 
sionnaire in the financial success of the operations, tends to 
create a particular ability and zeal which can never be 
imparted in the same degreeto the mostactive and assiduous 
agent who receives a simple salary for the performance of his 
duties. After investigating with rigid scrutiny the pro- 
posed arrangements by which the bouds would be accepted 
by the Exchequer and discounted by the Foncier or other 
financial establishment, the commission arrives at the con- 
clusion that it costs the city less than what would have 
been incurred by the negotiating of a direct loan, if the 
loan of 1865 be assumed as an example. Some alterations 
have been suggested by the commissioners, the principal 
of which if that the time for repayment should be reduced 
to forty Fay instead of being spread over a term of 
sixty. ith the exception of one or two points which 
relate more than anything else to the internal government 
of Paris, the views of the commission have in general 
received the approbation and assent of the Government, 
municipal administrations, and of the Crédit Foncier. 





CAPTAIN SCOTT'S TRAINING GEAR. 

WE understand that the Lords Commissioners of the Admiralty 
have recently informed the Secretary of State for War that they 
have decided tofit Capt. Scott’s gear in its entirety to all ship guns 
of nine tons weight and upwards, and that the rope winch gear is 
to be put on the 64 ton guns. Capt. Scott’s winches and chains for 
runnieg the heavier ordnance in and out were adopted into the 
service in 1866 on the recommendation of two committees, 
backed by the opinion of the captain of the Excellent gunnery 
ship, and Seatt’s gear for training these guns, which has been 
adopted by the recent order of their lordships has been under 
severe and continuous tests since December, 1865. During the 
period which has since elapsed, several plans have been put for- 
ward; these proved failures, with the exception of the rope winch 
gear for the 64 ton guns, which consists of a winch similar to 
Scott’s, but fitted with rope in lieu of chains, rope being con- 
sidered sufficiently reliable for the lighter guns. By the adop- 
tion of this gear the Admiralty confidently anticipate very great 
ultimate economy; for the 12-ton gun, which in 1865 was moved 
with difficulty by twenty-four men pulling at tackles, will now 
be worked with ease by twelve meu, and fired nearly twice as 
fast aa before. In fact the 12-ton gun will be handled by means 
of Capt. Scott’s gear with the same, or greater, facility than the 
$2-pounder is worked by the ordinary appliances. ‘The steps 
just taken by the Admiralty will, therefore, exercise an im- 
portant bearing upon the fighting capabilities of our ironclads, 
for the reduction of the men at the guns by one-half will leave 
sufficient room in the narrowest ’tween decks to fight their guns 
with steady smartness, The great reduction in the gun’s crew 
will preclude that slaughter which has been so much feared from 
the dense packing of the men between decks, formerly necessary 
in order to ubtain sufficient manual strength to work very heavy 
ordnance. The full power of such a magnificent broadside battery 
as that of the Northumberland, the future Mediterranean flag- 
ship, will be brought into play. The advantage of the change 
will be perhaps better understood if we state that considerably 
less than one-half of a vessel’s crew will be ample to man all her 
guns, leaving the other half to be kept in reserve below the 
water-line, ready either to rush up and act as boarders, or to 
pour in a destructive fire of musketry, or to extinguish flames 
without interrupting the steady discharge of the guns. This 
can still be kept up by the power given by the simple me- 
chanical appli used, even if half the proposed crews be 
swept away. In other words, Capt. Scott's gear enables the guns to 
be efficiently fought at sea with one-fourth the number of men 
which are absolutely necessary to keep command over the guns 





with tackles. This great result is obtained at a comparative] 
trifling cost, the expense of the gear per 12-ton gun being little 
more than £100; and as it is calculated to last ten or twelve 
years, the whole yearly cost will not be £15 per gun, an expense 
which is less than one-fourth that of a single one of the twelye 
out of twenty-four seamen, who are not required at the gun 
fitted on Capt. Scott’s plan. 
SCIENCE IN IRELAND, 

Tue Royal College of Science for Ireland, as the institution 
hitherto known by the name of the Museum of Irish Industry 
is now called, has just issued a programme of educational 
arrangements for the session 1868-69. 1ts purpose is to provide 
in ireland similar facilities for scientific education to those 
afforded in England by the Royal School of Mines, in Jermyp. 
street. The object of the college is stated in the words of the 
programme to be to supply, as far as practicable, a complete 
course of instruction in science applicable to the industrial arts, 
especially those which may be classed broadly under the heads 
of mining, agriculture, engineering, and manufactures, and to 
aid in the instruction of teachers tor the local schools of scienge, 
The practical applications of science to industry and the arts will 
not be included as a part of the teaching, the college aiming 
rather to impart a thorough knowledge of those branches of 
science that may be so applied, leaving the student to subse. 
quently specialise his knowledge; practical subjects, when capa. 
ble of being rendered illustrative of scientific principles are in 
all cases to be introduced in the course of tuition. he follow. 
ing are the subjects in which instruction will be given:— 
Applied mathematics, descriptive geometry and mechanical 
drawing, mechanism, physics; chemistry, theoretical and practi- 
cal; botany, zoology, geology and paleontology, mineralogy, 
agricultural science, mining, applied chemistry, including metal- 
lurgy; machinery, surveying. The course is to extend over three 
years, each being divided into two terms, During the first year 
applied mathematics, physics, descriptive geometry and geo. 
metrical drawing and hotany are the subjects appointed for study. 
With the second year the instruction in applied mathematics is 
continued, and the remaining subjects replaced by chemistry, 
theoretical and practical, mechanical drawing, and zoology, 
When the student has mastered these general subjects he devotes 
his third year to the study of some one branch of science, 
selected by him as more especially applicable to the occupation 
for which he is desirous to qualify himself. The student of 
mining is to attend the lectures ot the professors of geology 
(with demonstrations in palzontology), and mining and minera- 
logy, and to learn assaying in the laboratory. The student of 
agriculture is to hear leetures on geology and agriculture, and 
receive instruction in land surveying and the analysis of soils 
and manures. In the next division of engineering the student 
is to attend the courses of the professor of applied mathematics, 
and those of the professor of deseriptive geometry in mechanical 
drawing and land surveying. The tourth and last division treats 
of manufactures, and in this department the student will, besides 
hearing the lectures on applied mathematics, attend those of the 
professor of applied chemistry, and go through a further course 
of practical chemistry. Those students who pass examinations 
in all the subjects of their first two years, and take a first-class in 
the subjects of the third year, receive a diploma of associateship 
of the college, and the course is recognised by the Secretary of 
State for India as qualifying for appointments in the engineering 
department. 

there are four royal scholarships of £50 yearly each, tenable 
for two years; two become vacant each year; these are to be 
given to students who shall have been a year at the college. 
‘There are also nine royal exhibitions attached to the institution 
of the value of £50 per annum, entitling the holders to free 
admission to all the lectures and to the chemical and metallur- 
gical laboratories, to be held from year to year for three years, 
on the condition that the holder attends the lectures regularly 
during those years, and passes the examination required for the 
associateship. Three of these exhibitions are to be competed for 
annually at the May examination of the Science and Art Depart- 
ment, and are open to all persons under twenty-one years, and 
“artisans and such as come within the category of persons paid 
upon under the science directory” who may have exceeded 
that age. No candidate who has not obtained at least a third- 
class in elementary mathematics at the May examination will be 
allowed to take a royal exhibition. 

Those holding a scholarship or an exhibition will be required 
to attend the courses regularly each year, and pass the examina- 
tions required for the associateship, The students will be 
examined at the end of their first academic year, and prizes 
given for proficiency in each branch. The award of the royal 
scholarships will be made on the result of this examination to 
those students, not royal exhibitioners, who shall have shown 
suflicient general merit. At the end of the second and third 
year examinations will be held and prizes given for proficiency. 
The first term of the session commences on the first Monday in 
October, and the second on the first Monday in February, termi- 
nating on the 21st June. The fees for lectures are £2 for each 
course, and for laboratory practice £2 per month, £5 for three 
months, or £12 for the entire session. Studentsa entering for 
the associateship or intending to compete for a scholarship pay 
£10 per year, admitting them to the lectures of the year, but 
not to the laboratory course, or £25 for the whole studentship 
of three years. The holders of royal scholarships or royal 
exhibitions pay no fees. The chemical and metallargical 
labo: atories, under the direction of Professor Galloway, are open 
every week day during the session (except Saturday and the 
usual holidays), from 10 a.m. to 4 p.m. 

A NEW CURE FOR COMPASS DEVIATION 

Ir the position of a scientific body is to be measured by the 
value of the papers brought before it, that of the Société des 
Ingénicurs Civils of France stands deservedly high. As to the 
old-established fame of the Academy of Sciences, we need not say 
a word, however much the Germans may repeat that France is 
declining in scientific power. At the last sitting but one of the 
engineers of Paris, and, also latterly, before the Academy of 
Sciences, a very strange production of an engineer was read, 
relating to that ignis yatuus—the prevention of compass devia- 
tion in iron ships. In it there are not merely announced as new 
discoveries well-known truths of magnetic science; but, 
with a complete misunderstanding of the problem in question, 
certain propositions are made which are in themselves imprac- 
ticable. The author, M. Arson, is the engineer-in-chief of the 
Compagnie Parisienne d’ Ecluirage et de Chauffage pur le Gaz, and 
is the inventor of improvements in gas engineering, being also 
the author of some excellent experiments on the flow of gas in 
long pipes. As a gas engineer his attention was drawn to the 
fact that a magnetic needle, placed twenty-five metres from 
gasholder, is deviated according as the bell is raised or lowered. 
M. Arson states that before trial he had a notion that this action, 
if intensified by the proximity of several holders, might be 
dangerous; and that this led him to make some magnetic exper!- 
ments that of course soon proved there could be no danger. 
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They also led him to the obseryation that the beams of very|10 metres of opening. There will be four locks at the 


delicate balances should not be made of iron, steel, or cast iron; 
nor, if so, should they be used in the magnetic meridian. So 
far so good; but he also fancies himself to have made a dis- 
covery, or rather two discoveries, in magnetism. “The first is 
the perfect insulation, as regards the magnetic fluid, which is 
established between two pieces of soft iron by means of the in- 
terpusition of a non-magnetic metal, however good a conductor 
of electricity this metal may otherwise be.” The second pro- 
perty is that “ the displacement of the magnetic qualities, under 
the influence of the contact, is proportional to the extent of the 
contact.” Now in these cases, which really form only one, 
M. Arson has simply confounded or misunderstood the known 
effects of separating and bringing together magnetised bodies. He 
even appearsto ascribe a peculiar action to the interposition of zinc, 
tin, and copper between two magnets. But everything that he 
ascribes to theinterposition of these metals can be produced by the 
interposition of anything whatever, or by mere separation. It 
has long been known that just as a magnet, when broken in two, 
gives two new magnets, so when two equally strong magnets are 
brought together only one is formed withits two poles. The follow- 
ing phenomenon—which M, Arson supposes himself to have 
discovered, and upon the principle of which he proposes to act 
in order to find a remedy tor compass deviation—is described in 
most works on the subject, and has long been known. When 
two magnets are placed in the same line with their opposite poles 
against, but at a slight distance from each other, then a magnetic 
needle set on a point intermediate, but on one side, of the 





two, is neither attracted nor repelled, as the two opposite poles 
counteract each other. If one, however, be unequal it is affected 
by the difference. Upon the basis of this phenomenon, as we 


understand him, M. Arson actually proposes—to employ his own 
ions as transcribed in the Comptes Rendus ot the French 
Academy -—“ to divide the hull of the ship into two parts by the 
interposition of a non-magnetic body, thereby producing in each 
of the two parts two poles less powerful than the former ones, 
in such a manner as to destroy their reciprocal effects.” The 
ship is tu be cut “into two equal parts by a plan perpendicular 
ti length, and these two parts are to be re-united while 
isolating them by a non-magnetic body, such as copper.” The 


expre 








cun, pass is then to be placed in this plane “as a system having 
four magnetic poles will have been produced.” The keel, how 
ever, and ott ar parts, are to be spared a solution of 
continuity, which is only to be carried out on the hull 
As regards the armour plates of men-of-war, they are already 
magnetically insulated from the ship, and “ the only thing 
which appears interesting to produce with regard to them is 
their insulation between each other, and the least separation 
wil ” The bare theory of this is defective in supposing that 


even ap approximate equality between the magnets can be obtained; 









and M. Arson ouly appears to take into account the inductive 
action of the earth upon the hull, quite forgetting, not me rely the 
other s besides the hull, but the presence ol any permanent 
or su nent magnetism. He looks upon the hull of the ship 
as the chief source of the perturbations of the needle. In this he 
is en in several way In the first place, the keel, th 
massiv tringers in an iron ship, the chains, the rigging, 
ibly the cargo, may all act, and, as magnetic force is 

ly as the squares of the distance, more than the hull. Even 

e hot the case, the late Dr. Scoresby’s opinion that what 

iry calls the sub-permanent or vanishing magnetism is the 





irce of danger is now universally received as true, and 


hem 


» also the vanishing magnetism of the iron nearer the 
compass than the hull is the most dangerous. After all this, it 
Was a trifle to propose copper, of all metals, for separating the 


parts of the hull, and the use of copper rivets; forgetting that 
iron, in contact with copper and immersed in sea water, forms 
a galvanic circuit in which the iron, and not the copper, as he 
SUpposes, is rapidly oxidised, 


FOR 
Cosmos gives the following particulars respecting the new mari- 
time canal from Amsterdam to the North Sea, by J. F. 
uurd:—“ The direct canal from Amsterdam to the North 
Sea, in course of construction for the last three years, is intended 
to provide the capital of the Netherlands with a shorter, more 
convenient, and wider communication with the sea, At present 
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large vessels use the Northern Dutch Canal, which is very 
inconvenient. Before the opening of this canal—1825—the only 
navigable passage from Amsterdam to the sea wasthe Zuider Zée, 











which, at the height of the island of Usk, is only 4°50 metres 
deep, and shallower still at the mouth of the Y (Pampus), where 
at the usual high tide the depth is only three metres. To enable 
vessels to enter or leave this canal, ponteons full of water were 
attached to their sides and emptied by pumps. It was, never- 
theless, impossible to reach or quit Amsterdam with a full cargo. 
The Northern Dutch Canal is too small and its curves too great 
for present navigation, whilst its length—78,435 metres—the 
variation in the levels of different lifts, and its insufficient depth, 
, vf time, injury, and considerable expense. The 
following is a statement of the comparative principal dimensions 
of the Northern Dutch Canal and those of the new canal:— 
Northern Dutch Canal. 
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Direct Canal. 


Metres, Metres. 
Length .. os oe «2 «+ + ce 78,435 oe oe os oe 25,000 
Width of bottom?.. .. « « 0c OO co ce os of 27 
Width of surface 2. 22 oo of oo 37°67 oo oe oe oe 60 
a oa ee ce SGB .e ce cc ce 7 
The new canal extends from the shore to the south of 
Wykaanzee, across the Dunes, to the north of Velsen, then by 


the Wykermeer towards Buitenhuizen, from thence crossing 
the Y towards Amsterdam. The water of the canal will be 
kept at a height of from 0°10 metres to 0°20 metres higher than 
ordinary low water at Wykaanzee, and 0°10 metres to 0°20 
metres lower than the usual low water in the Zuider Zée. To 
effect this the canal will be closed by locks on the side next the 
sea, whilst to the east of Amsterdam, near Schellingwonde, a 
dike with locks is being constructed in the Y. The water of 
the canal, separated from the two seas by locks, will run off by 
the same locks at low water, or, in case of necessity, 
will be pumped from the canal level to that of the Zuider Zée 
by a pumping engine of 875-horse power. The canal will 
communicate by means of nine lateral canals with Beverwyk, 
Spaarndai--two canals, one for navigation, and one exclusively 
for emptying the water—Naverna, Westzaan, Halfweg, Zaandam, 
Barudegat, and Oostzaan. In general these lateral canals will 
serve as much for the collection of the rain water as for navi- 
gation, although their different transverse sections are very 
inferior to those of the great canal. 
¥ to the west of Amsterdam, after taking from it the principal 
and lateral canals, will be drained and cultivated. The ground 
Sained in superficial area about 5000 hectares will be of superior 
quality. The locks at the North Sea will be three in number— 


Zuider Zée—a large lock with 18 metres of opening and 96 metres 
length of chamber; two locks each with 14 metres of opening 
and from 72 metres to 80 metres of chamber; a lock for running 
off the water with 10 metres of opening. Besides these there will 
be three aqueducts with four metres of opening, each containing 


| a large Appold’s centrifugal pump worked by a steam engine, 





All that remains of the | 


a large lock with 18 metres of opening and 120 metres length of | 


chamber, a small lock with 12 metres of opening and 70 metres 
length of chamber, and 
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The entrance to the canal on the North Sea side will 
be formed by two piers, each about 1545 metres in 
length, and enclosing an area of about 100 hectares. 
The starting points of the two piers are about 1200 metres 
apart. They then converge till there is only a space of about 
200 metres between the pier heads, which should be in a depth 
of eight metres at low water. The piers will be built of blocks 
of concrete on the system adopted at Dover, Spithead, Plymouth, 
&c. The blocks of the outer coating contain in ten measures 
one measure of Portland cement, four of sand, and five of gravel. 
The inner blocks contain in ten measures one measure of Port- 
land cement, four of sand, at most two of burnt clay, and at 
least three of broken brick. The mean volume of each block ef 
the outer coating is 2350 cubic metres, that of each inner block, 
3150 cubic metres. On the 1st of September, 1867, 10,300 blocks 
ef concrete had been made, containing in all 28,800 cubic metres, 
of whieh 1040 blocks centaining 220U cubic metres have been 
laid down in part of the north pier, which is in course of con- 
struction ona length of about 400 metres. More than 2,000,000 
cubic metres of earth have been excavated between the 
North Sea and the Wykermeer, and 135,000 cubic metres in the 
Buitenhuizen polder. The dredging of the Wykermeer amounted 
to 240,000 cubic metres, and the towing paths or embankments 
on this lake were in process of construction on alength of 6450 
metres, of which 5450 metres were provided with rails for carry- 
ing sand taken from the cutting between the North Sea and the 
Wykermeer. A part of the great canal, at the Wykermeer, and 
the whole lateral canal of Beverwyk, were open for intericr navi- 
gation. Finally about 400 metres long of the closiag dyke at 
Schellingwonde had been made, with an annular timber coffer 
dam filled with loam, which is completed, and the interior of 
which has been run dry in the middle of the Y to construct in it 
the locks of the Zuider Zée side. The entire work has been 
contracted for by Messrs. Henry Lee, of London, for the 
sum of 27,000,000f., (57,000,000f.) payable as fo 8 : 

10,000,000f. in shares in the 


7,000,0008. in cas 
Canal Company, guaranteed by the Government of the Nether- 














Amsterdam 








lands ; 10,000,0U0f. in bonds secured on the reclaimed land. 

At the meeting of the Académie des Sciences, August 10th 
M. Ioselli made the following remarks relative to the arti- 
ficial producti m of ice:—“There has alw ys been one 
great difficulty in the artificial manufacture of ice: the pro- 
duction in a few minutes of any great thickness of ice. This has, 
however, now been done in the most simple manner. By 


working on this plan, in the short space of 12 min. or 15 min., 

ice, one metre or more thick, or a layer of ice 

be produced, a result which even 
1 , 


either blocks of 


one centimetre thick, can 








nature itself only reaches after weeks of great cold. My method 
is to produce at once any number of hollow cylinders of ice, each 
one centimetre thick, but whose diameters increase or diminish so 



































that they can be put one within the other. As the ice cylinders 
coming out of the apparatus are at a temperature of 2 deg. or 
3 deg. below zero, the phenomenon of refreezing is produced, 
and the agglomerated cylinders become a compact mass, which 
may be exposed to the air an entire day without melting. To 
accomplish this I only require a single refrigerating salt, nitrate 
of ammonia, which I make at a very low cost, and which is 
easily regenerated by the evaperation in the sun or the air of the 
water in which it was dissolved, so that the cost price of the 
artificial ice is in reality very small. Several small rotary ice 
machines similar to that shown in Fig. 1 would give in 12 min. 
or 15 min. blocks of ice such as that represented in Fig. 2, and 
will thus surpass the effect produced by the large ether or 
ammonia machines.” 

LT’ Opinione Nationale has a rambling account of an experiment 
for burning petroleum in locomotives recently witnessed by the 
Emperor at Chalons. The system adopted seems to have been 
similar to that of Mr. Richardson, who supplies the oil through a 
porous hearth in conjunction with superheated steam. No 
statistics of the trial have however been given, and as the appli- 
cation of petroleum to locomotives is probably its most mis- 
appropriate use we do not feel much interest in the experiment. 

La Houille, 2 new publication, gives the following account of 
a steam brake for lowering the waste (remblai) employed 
in the Blanzy district, and indeed in most French coal 
mines for filling up the workings. ‘‘These experiments, 
which have been carried on for the last three years, have some- 
what of a general character, due to the similar trials made by 
MM. Lechatelier and Ricour on the Northern Railway of Spain, 
in order to descend inclines without other brake than the steam 
reversed in the cylinders of the locomotives. The apparatus 
used at Blanzy, which has from the first given complete satisfac- 
tion, consists of a valve placed on the exhaust pipe of a winding 
engine. This valve can be easily opened or shut by the engine- 
driver. When it is desirable to bring the waste down more slowly 
the steam is reversed by means of the reversing gear, the 2ngine- 
driver at the same time closing the exhaust pipe. The waste in 
descending moves the engine, which receives on one of the faces 
of its piston the pressure due to the compression of the steam; 
but the opposite side of the piston has behind it a vacuum—the 
entrance of the air being prevented—from which no sensible 
heating of the cylinder is to be observed. At the commence- 
ment the valve was not completely closed. A certain portion of 
the vapour was wire-drawn along a pipe which formed a con- 
tinuation of the exhaust pipe, a means, as will be seen, similar 
to that used in locomotives, but the results were not preferable 


a lock for running off the water with ' to those obtained by the complete closing of the exhaust. We 





believe that it must be attributed to the fact that winding 
engines only make a few turns for each hoist, stopping always 
for a few moments, so that if there is any efcape it has time to 
disappear during the stoppage.” 





HILLE’S EXPERIMENTS AT TOTTENHAM. 

Some very interesting experiments are now going on at 
the so-called “ Disinfecting Works” of the Tottenham Sewage 
Commission, the object of which is to introduce a system already 
in practical operation at Berlin, Hamburgh, and Potzdam, for 
the rapid precipitation of the solid matter contained in the 
sewage, the fixing of its volatile constituents, and its consequent 
deodorisation, and that of the water from which it is precipitated. 
The method heretofore pursued at Tottenham has been that 
very commonly in use, of allowing the sewage partially to settle 
in pits, and to a certain extent deodorising the settled mud 
and the water by large doses of quicklime. That this is but 
a very imperfect expedient is well known, both from the 
deplorable failure of the process, as far as disinfection is con- 
cerned, made manifest by the fearful visitations of cholera 
and fever that have made the name of Tottenham noto- 
rious; and from the fact that the use of lime alone 
dogs not fix the ammonia and the phosphates, and consequently 
leaves the solid matter resulting from settlement in the pits, of 
little value as a manure. The experiments now going on at 
Tottenham are under the management of M. Fritz Hillé, a 
German engineer resident in 
some of our first engineering firms. This gentleman has under- 
taken to demonstrate on a practical scale the utility and economy 
of the German system, and if he succeeds not only in freeing the 
the water from the solid matter with which it is contaminated, 
and from the offensive odour which it emits, but also in fixing 
those constituents in the solid sediment which render it valuable 
as a manure, he will have conferred a lasting benefit on this 
country, which is already pledged by the outlay of many mil- 
lions of money to work out the wet system of sewage removal. 

We have witnessed some of the experiments at Tottenham 





| within the last day or two, and so far as the extraordinarily 





rapid precipitation and complete deodorisation both of the water 
and of the s lid matter are concerned, there can be no doubt 
whatever of the success of the process, which is in itself simple 
enough, 

The plan adopted is to allow the sewage to run continuously 
through a pit of about 50ft. long, 20it. wide, and LUft. deep, 
running in at the same time one two-thousandth part by weight 
of the disinfecting agent; the result is that almost the entire 
quantity of solid matter, say one and a-half thousandth by 
weight of the fluid sewage, is precipitated, its volatile parts fixed, 
and the water allowed to tlow away from the further end of the 
tank clear in appearance, and almost without smell. The dis- 
infecting fluid consists of nine parts water and one part com- 
posed of three simple substances, which any one may see 
employed at Tottenham, but the composition of which M. Hillé 
supplies a sensible reason for not yet giving to the general 
public, 

From the data supplied to us we understand that the solid in 
gredients used in this process cost about £20 a ton; so that, in 
the proportion in which they are employed, they would cost 
about one farthing per ton of liquid sewage deodorised, or 11s. 9d. 
a ton for the solid matter obtained, taking it, as above, at one 
and a-half thousandth of the total flow of sewage. As we have 
already said, the effect of this agent, setting cost aside, is per- 
fectly successful. Settlement does take place with surprising 
rapidity; deodorisation is at present almost complete, and if, as 
the system requires, three pits following one another were em- 
ployed, we have not the sligl doubt that it would be 
absulutely perfect so far as it goes. It rests with M. Hillé to 
prove, on the scale on which he is now operating—which is suffi- 
ciently large for all practical purposes—that the cost of the 
operation approximates to the rough estimate we have given, and 
with the chemists to pronounce on the commercial value of the re- 
sulting manure. 
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Mr. Parsons’ gun is now being successfully tested at Shoebury. 
ness. It has endured thirty-one rounds with very heavy charges, 
and with the vent in the right place. 

A TURRET Suir FoR BumBay.—We are informed that the Thames 
Shipbuilding Company are to be entrusted with the construction 
of an iron armour-plate cupola ship for the defence of Bombay 
Harbour. The ship is, out of compliment to Lord Napier and 
his Abyssinian comrades, to be called the Magdala, 

SreaM Frre-ENGINE FoR BueNus Ayres.—The Western Rail- 
way Company of Buenos Ayres have just had completed for them, 
by Messrs. Merryweather and Sons, of London, a medium size 
steam fire-engine, of the same pattern as the engine L’Imperatrice, 
one of the engines for which this tirm was awarded the nrst prize 
and gold medal at the Paris Exhibition last year, with a large 
quantity of hose and reels, so as to enable the engine to draw 
water from the river. The engine has a horizontal steam cylinder 
Sin. diameter, with 18in. stroke of pistons; it was recently tried in 
the presence of the engineer of the company, and gave very satia- 
factory results. Steam of 100 lb. pressure was raised from cold 
water in 9 min., the engine playing a ijin. stream 170ft. high, 
and two jin. streams the same height, and a Ijin. stream 160ft. 
high. The steam pressure was easily maintained with the fire-door 
oF 





en, 

Tue Towser SuBway.—We look forward with much interest to 
the approaching commencement of this undertaking, which, though 
the section of its tunnel will only be about 7ft. in diameter, will 
yet be when completed a metropolitan railway of some importance, 
We alsoregard the method in which this undertaking is put before the 
public as a sign of a greatly improved tone in the promotion of 
speculative works. The cost has been carefully calculated 
by an engineer whose sound judgment can be thoroughly 
relied on, and the sum necessary and no more has been asked for. 
There is here no vast margin left to be pocketed by promoters, 
lawyers, and prospectus drawers, and afterwards either to swamp 
the concern or to reduce its divisible protits to a fractional quantity. 
We learn from the engineer’s (Mr. P, W. Barlow, jun.) report that 
numerous borings have been made in and near the line of the 
tunnel, all of which indicate that it will be everywhere deep in the 
solid London clay, and that no water is at all likely to be met with; 
but any injury from the river is prevented by the subway being 
made in cast iron and air-tight, so that the air process may be 
applied, making it practically into a diving-bell, as has been done 
with perfect success in sinking river cylinders, toa depth of 90ft. 
The tunnel is of sufficient diameter to permit the passage of a full- 
sized omnibus carriage, viz., 7ft. Zin. The carriage will be con- 
structed of steel plates. The rails will also be of steel, great atten- 
tion being paid in each case to extreme accuracy, in order that a 
smcothness of motion, hitherto unattained, may be arrived at. A 
tender has been made to execute the tunnel and shafts, entirely in 
iron, for the amount of the estimate, viz., £9100. ‘The land to be 
occupied on the Middlesex side is spare Crown property. That on 
the Surrey side belongs to the St. Olave’s Board of Works. 
Arrangements are so far advanced in each case for purchase as to 
show that the price will fall below the estimate. Messrs. Eastons, 
Amos, and Anderson have also examined the estimate for the 
hydraulic lifts, and expressed themselves satisfied that they can 
execute that portion of the work within the amount allowed in the 
total estimate. 
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TYER’S TRAIN SIGNALLING TELEGRAPHS. 


IMPROVEMENTS and simplifications in the system of train 
signalling are amongst the most important and the least costly of 
the reforms which are now being urgently, and in many cases 
unreasonably, pressed on railway companies by the public and the 
press. In describing Mr. Tyer’s system, which, though already 
applied to sections of most English railways, and some foreign 
lines, has as yet not received the extended and general application 
which it merits, we feel that we are calling attention to a real 
improvement on most of the systems in use, and to such a simpli- 
fication of apparatus as will enable a much more complete and 
trustworthy plan of signalling to be adopted than that now usually 
employed. 

One of the fathers of the electric telegraph system, Mr. Cook, 
some years since introduced on the Eastern Counties line between 
Norwich and Yarmouth a very complete system, especially suited 
for train signalling by telegraph, but from the number of wires 
required and other circumstances it did not come into general use. 
Mr. Edwin Clark subsequently modified Mr. Cook's method and 
introduced on the Norta-Western Railway that mode of signalling 
known as ‘‘the block system.” Since then a number of ingenious 
contrivances have from time to time been introduced to the notice 
of the railway world, all of which have been based more or less on 
the previous original ideas; and although they possess many 
intrinsic merits they still fail to fulfil all the requirements of the 
service, 

The two principal improvements which Mr. Tyer has introduced, 
as compared with the original needle system, consist in his employ- 
ment of fixed coils operating on a piece of soft iron for working the 
needle, instead of a small magnetic needle surrounded with wire; 
and in the highly ingenious manner in which he makes one wire 
serve for complete signalling between a pair of stations on a 
double line, including perfectly independent manipulation of the 
bell. In the original needle system the exterior indicator on the 
dial is moved by a small magnetic needle placed within, and sur- 
rounded by, coils of wire, and is deflected either to the right or left 
by currents of electricity, generated in an ordinary galvanic 
battery, and transmitted through these coils; but a small charge 
of atmospheric electricity or lightning entering the apparatus either 
reverses the polarity of the needle or destroys its magnetism. This 
defect is often a source of great danger, for if the needle be partially 
demagnetised, or its polarity reversed, the signal ‘‘ line blocked ” 
may be exhibited when such is not the case, or one needle may 
show ‘“‘line blocked” at one station while at the other station it 
shows ‘‘line clear,” and thus a series of false signals are continued 
until the regular inspector arrives to take the instrument to pieces 
in order to restore the needles to their ordinary standard of 
magnetism. The coils, being usually wound with very fine wire, 
are often destroyed by comparatively feeble charges of lightning. 

Three line wires are also required, and three sets of batteries 
with persistent currents. 

Now, in the instruments under consideration, the exterior in- 
dicator on the dial is moved by a piece of soft iron not permanently 
magnestised, which therefore cannot be demagnitised or have its 
polarity reversed by lightning. It is actuated by transitory currents 
of electricity traversing a suitable coil of thick wire, and is only 
rendered magnetic at the moment of the passage of such current, 
by which means it is deflected either to the mght or to the left as 
the case may require, and is retained in its position by a powerful 
permanent magnet of the horse-shoe form; and this being fixed 
away from, and out of the influence of the coils, is not affected 
by atmospherical charges of electricity, and, having its keeper 
constantly attached to the poles, retains its magnetism for a pro- 
longed period, and by a recent and very simple arrangement these 
permanent horse-shoe magnets can at any time be re-charged to 
saturation without disturbing the instrument or sending an in- 
spector to perform this duty. 

The indicators can likewise be retained in their position by a 
very simple locking apparatus, so that no unusual vibration of any 
kind can alter their position. The coils also, being wound with 
wire of considerable sectional area, allow ordinary charges of light- 
ning to pass freely to earth without injury to the instrument. 
For general purposes one line wire only is required; this serves for 
signalling both up and down trains, and in each direction. 
Separate ‘‘ringing keys” are now employed for ‘‘call signals,” 
thereby avoiding the possibility of error through unnecessarily 
using the ‘‘ plungers ” of the instrument. 

In fitting up signal boxes with the ordinary needle system it is 
usual to employ four single needle instruments, requiring four 
complete sets of batteries and one additional set for the bell circuit, 
whilst in Tyer’s system two instruments only are required, and 
one set of batteries, 
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PROTECTION OF LARGE BUILDINGS FROM 
LIGHTNING. 

IN spite of the care taken in France to protect palaces and public 
buildings from the effects of lightning several accidents have 
happened within a short period, and the subject was, in conse- 
quence, laid before the Academy of Sciences, and M. Pouillet, since 
deceased, was entrusted to report fully upon the subject. This 
report was the other day laid before the Academy and approved 
by that body. It is worth the attention of our readers, 

The first part of the report relates to the general arrangement of 
conductors. The first thing to be done is to establish a con- 
ductor, formed of square iron measuring #in. on the side, 
which shall pass without interruption over every portion of 
the building to be protected; when the line is broken by towers, 
pavilions, or other erections the conductor must pass up and down 
each so as not to interrupt its course. Of course this main con- 
ductor is modelled, as it were, to the form of the building, and 
often consists of several branches, particularly in the case of build- 
ings, like the Louvre, where there are several blocks of buildings 
perpendicular and parallel to each other; it will also have many 
minor branches, for it must be placed in good communication 
with all the gutters, leads, and other large metallic surfaces on the 
roof. 

This great conductor or circuit must be placed in direct com- 
munication with a body of water which is never wanting. In order 
to secure this cordition ten or a dozen wells should be dug at con- 
venient points to receive each a conductor leading from the main 
circuit, to which it must be soldered. These conductors should 
descend with as little deviation from the straight line as possible. 

Each lightning rod must be placed in perfect communication 
with the main circuit in the manner hereinafter described. 

The arrangement of the main circuit is composed, as already 
stated, of #in. square iron, and in bars from 12ft. to 15ft. 
long; these bars should be joined one to the other by the over- 
lapping of their extremities and united by means of two bolts and 
a good mass of tin solder, as shown in Fig. 1. When a branch is 
to be carried down at right angles to the main circuit the junction 
is to be made as shown in Fig. 2, the upper or T-shaped piece being 
the branch. 

In some cases the main circuit may rest directly on the roof, 
but as it is most important that the joints should be in no danger 
from repairs of the roof or from other causes, it is probably always 
better to raise the circuit on supports placed at convenient dis- 
tances; when these supports require by the slope of the roof or 
other causes to be fixed, they should be fork-shaped in order to 
prevent too much side play witheut interfering with dilatation; in 





— cases simple cast iron chairs weighing from 101b. to 12 1b. 
are 4 


The compensation of the dilatation of iron is nearly one in a 
thousand for a variation of 80 deg. Cent., and the temperature in 
our climate may well admit such an amount of variation, so that 
each hundred metres of the conductor must be capable of dilata- 
tion and contraction to the extent of a tenth of a metre. It is 
therefore necessary, when the main circuit is very long, to intro- 
duce compensators in order to prevent derangement. Such com- 
pensators are probably rarely required, but the form recommended 
is shown in Fig. 3. They consist each of a band of copper fin. wide, 
tin. thick, and 28in. long, the ends of which are firmly soldered 
to the ends of the iron rods to the extent of 6in., with a short 
piece of iron rod bolted on above the copper, the maximum opening 
of the copper curve to be about Sin. and the minimum about 4in. 
The compensators must be protected where there is any danger of 
injury to them. 

In the case of palaces and other large buildings, guttersand metal 
covered surfaces are so well adjusted that they may be considered 
as continuous wholes, so that good communication with the great 
circuit is only required at long intervals; such connections may be 
made either by means of strips of strong iron plate, or with pieces 
of flat or other iron not less than ?in. square, but with this one 
condition, that the two soldered joints which connect the commu- 
nicators with the great circuit on one hand, and with the gutters 
or metal surfaces on the other, shall each have a surface of not 
less than 3in. or 4in. square. Large metallic surfaces must, if 
necessary, have their parts completely connected by similar means, 
and they may then be brought into communication either with the 
great circuit directly or by means of the gutters, which are 
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will be a break to the extent of, say, five metres. Is the edifice 
thereby exposed to danger? No; the interval is insignificant in 
relation to the distance of the clouds; if the lightning should fal] 
it will never strike on this small breach and enter the apartments 
beneath, it will necessarily fall on the adjoining parts of the circuit 
which will conduct it quietly to the subterraneous water. But 
that which is true with respect to a break of five metres does not 
hold good in the case of one of thirty to forty metres; with such a 
break that portion of the building would be no longer protected, 
Secondly, let us suppose two descending conductors, X and Y, 
separated by an interval of 200 metres; to the right of X a break 
of five metres is made, and a break of the same extent to the left 
of Y. In this case the building would be placed in considerable 
danger; for, practically, the 190 metres of the main circuit which 
lies between the two breaks of five metres being no longer in connec. 
tion with the soil presents no protection against lightning. These 
remarks are sufficient to guide the architect in his repairs, and 
may also be of service in the selection of the best sites for the wells 
and the descending conductors. 

A lightning rod is a quadrangular pyramid, the sides of its base 


| measuring from 2%in. to 2#in. and those of its summits #in.; the 
| upper end is rounded and prepared to receive a copper point Gin, 


long and 4in. in diameter. The upper part of this copper point is 


| tapered off to the extent of rather more than an inch, while the 


lower end is screwed upon the iron rod and firmly soldered to it, 
Fig. 8 shows this arrangement. 

As regards the height of the lightning rod, it must be calculates 
from the point where it touches the main circuit, all beneath the 


| latter which may be necessary for fixing the rod firmly by means 


of an iron or wooden framing having, of course, no efficacy as 


















































gutters which form part of such circuit. The circuit itself does 





not form a lightning conductor; it must communicate with the | 


soil. Supposing this communication to be established, and that a 


conductor soldered to the great circuit descending to the base of | 
the building is then bent horizontally to reach the mouth of the | 
well and then bent again perpendicularly towards the bottom of | 


the well, being brought into full communication with the mass of | 
water therein, the whole great circuit is then transformed into a | 
lightning conductor protecting every portion of the building with | 
which it is in contact. But this deduction is rather theoretical | 


than practical, for it depends upon conditions which may not be 
fulfilled. For example, the circuit will not protect any object 
higher in elevation rd itself, such as chimneys, ornaments, Xc., 
which would be destroyed were the lightning to strike them; on 
the other hand, the slightest fault in the descending conductor 
would endanger the whole building. Prudence demands, there- 
fore, that the circuit should be provided with a sufficient number 
of lightning rods high enough to protect the parts of the building 
referred to; this part of the arrangement is dealt with in the fol- 
lowing section of the report. Again, it is not safe to trust in one 
well and one descending conductor, a matter which we now proceed 
to discuss, 

According to the extent and disposition of the parts of the build- 
ing, the report recommends from ten to twelve wells placed at nearly 
equal distances all round the building, and, of course, there must be a 
conductor for each well. These wells should be exclusivel. 
reserved for the conductors, and should be so arranged that eac 
conductor should reach its well after a course of several metres in 
the horizontal direction. 

The arrangement of the conductor should be as follows:—At its 
point of departure it is bolted and soldered to the main circuit in 
the manner shown at Fig. 2; the tail of the T is then curved 
according to the form of the roof so as to reach the facade or angle 
of the edifice, whence it descends to within about Sin. from the 
surface of the ground; in its course it should be supported at a 
certain distance from the walls of the building. The lower end of 
the conductor is then carried along parallel with the ground 
towards the axis of the well through a trough or conduit prepared 
to receive it; this trough is then covered with slabs of iron or 
granite, the surface of which is level with the ground, and in such 
a manner that the conductor may be easily examined. 

Fig. 4 represents a transverse section of the trough through 
which the conductor passes from the foot of the building to the 
axis of the well, and it receives its last and indispensable appen- 
dage. The length of this piece depends upon the depth of the well, 
the two ends of this last piece are shown in Figs. band 6. Fig. 5 
is an elevation of the upper end, and shows its adjustment to the 
end of the horizontal conductor. Fig. 6 shows its lower extremity, 
but showing only two of the four rods which, together with the 
central one, should be submerged in the water to the depth of at 
least 32in., the other two rods are bolted and soldered on to the 
two of the central rod, and the whole of the joints are united 
together within one mass of solder. Fig. 7 represents the well 
with its cover and conductor complete. 

It is important to make the following remarks respecting con- 
ductors when important — have to be made to the building. 
Suppose one of the bars of the main circuit to be removed there 








regards lightning. Its true height varies according to circum- 
stances from five to ten metres, but generally from six to eight 
metres are found sufficient. It is important that the whole light- 
ning rod should be in one piece, welded at the forge. 

It will sometimes happen that the nearest point of the main 
circuit is three or four metres from the base of the lightning rod, 
in which case the two must be connected by a conductor which 
must be of square iron of the same size as the circuit iron; the 
junction of this conductor with the lightning rod is to be made as 
shown in section in Fig. 9. The junction with the main circuit is 
made as already shown in Fig. 2. In some cases, however, this 
plan presents inconveniences; for instance, when the main circuit 
extends to a great length in a right line and compensators (Fig. 3) 
have to be introduced to meet the effects of dilatation and con- 
traction, a rigid conductor to the lightning rod would be severely 
tried and might be broken; in such cases, therefore, a flexible joint 
is introduced, as shown in Fig. 10, in which X represents the iron 
of the connecting piece of the lightning rod, and Y the iron of the 
main circuit, the interval being filled up by a copper band curved, 
as shown in the figure, with its ends firmly soldered to the irons 
Xand Y. This copper band should be not less than ¢in. in width 
and tin, thickness; the extreme length of the waved portion should 
be about one a-half times the length of the space between the 
irons X and Y, and that of each of the ends soldered to the irons 
6in.; such a junction will allow for all displacement caused by 
dilatation or contraction. 

Two rules may be laid down respecting the positions and relative 
distances of the lightning rods; ‘the first is to place them on all the 
culminating points of the building, such as towers, turrets, domes, 
&c, The rods so pfaced are called principals. The second rule, 
not so general or so precise as the former, is to determine accord- 
ing to the circumstances of the cases how many secondary rods 
must be placed between each pair of principals. The following are 
the considerations to be borne in mind—when many salient points, 
such as chimneys, ornaments, &c., occur in the interval, the 
secondary rods must not be more than twenty-five or thirty metres 
apart; when there are few or no salient objects the interval 
between the rods may be doubled. 

The report terminates with a recommendation that every portion 
of the conductors should be carefully examined at least once a 
year in order to see that the communication is perfect, and that 
the result should be reported upon to the proper authorities. 

The document, of which the above is almost a literal translation, 
affords an excellent example of the habits of our neighbours with 
respect to the practical application of scientific principles, and 
well deserves the careful attention of all who are entrusted with 
the care of public edifices. 

In connection with this report we may tion a proposit 
made by M. H. de Parville, and communicated to the Academy of 
Sciences, for a lightning conductor alarum. M. de Parville pro- 
poses to establish through the rods and conductors a permanent 
current by means of a small salt water pile, and to connect the 
circuit by means of a telegraphic wire with an alarm bell, which 
shall be set free when the current ceases to pass through the 
— of conductors, or, in other words, when there is a break in 
the arrangement, or when the pile of the tell-tale wants replenish- 
ing. 
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1416, SAMUEL PARR and ALFRED STRONG, College-hill, Cannon-street, London, 
“An improved mode of combining certain materials in the construction of 
wal's, and the roofs and floors of houses and other buildings.”—30th April, 


Piccadilly, London, 


1868. 
1435, HENRI ADRIEN BONNEVILLE, Sackville-street, 
ti Hi s communication from 


Impr pr for prop vessels,”—A 
Edouard Maitre, Veuxaulles, France. —2nd May, 1468. : 

1505. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved portable apparatus for administering resinous sudations.”— 
communication from Messrs. Taillotte and Henry Caudon, Passage des 
Petites Ecuries, Paris. —7th May, 1868. - 

2017. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements 
in the production of a red colour for dyeing and printing.” — A communication 
from Louis Durand, Bale, Switzerland.—22nd June, 1868. 

2033. WILLIAM HENRY CROCKER, Castle-street, Liverpool, “‘ Improvements 
in and in the manufacture of cartridges suitable for breech-loading fowling- 
pieces and other fire-arms.”—24ih June, 1868. 

2279. ROBERT BRETT, Gislingham, and GEORGE DANIELS, Bentley, Suffolk, 
“Improvements in engines or machines for driving drums used with appa- 
ratus for cultivating land by steam power, in drums for the same, and in 
apparatus for moving the machines from place to place.”—20th Juiy, 1868. 

2306. THOMAS FREEMAN FIRTH, JOSIAH FIRTH, CHARLES HENRY FIRTH, 
and EDWIN FIRTH, Heckmondwike, Yorkshire, “‘ Improvements in looms 
for weaving.” —22nd July, 1868. 

2421. CHARLES JOSEPH LINDSAY NICHOLSON, Threadneedle-street, London, 
“ Improvements in closing cans, barrels, kegs, and other similar receptacles.” 
—A communication from Edward Jenkins, Ravenswood, Queen's County, 
New York, U.8.—1st August, 1868. 

2445 CLAUDE FRANCOIS CONSTANT CRETIN, Glasgow, Lanarkshire, N.B., 
** improvements in lamps for burning gases or oils.”—4th August, 1868. 

2192. FERDINAND LE ROY, Commercial-rvad, London, “ An improved non- 
conducting position for p ing the radiation or transmission of heat 
or cold, and an improved method of applying the same.”—10th August, 1868. 

2533. JOHN GRANT, Eton House, John-street, Hampstead, Middlesex, “ Im- 
F t: hinery for turning over the leaves of music books or pieces 

of music, applicable to music stands, pianofortes, organs, and some other 
kinds of musical instruments.”—13th August, 1868. 

9544. GEORGE NELSON, Leeds, Yorkshire, ** Improved apparatus and means 
for disinfecting clothing, bedding, furniture, upholstery, and articles of like 
nature.”—1!4th August, 1868. 

2549. JOHN FLETCHER, sen., JOHN FLETCHER, jun., and WILLIAM FLETCHER, 
Eagle Founcry, Salford, t e, ** Imp in b y for grind- 
ing sand and other substances.” 

2555. CHARLES MOHR and SAMUEL EDMONDS SMITH, Birmingham, “Im- 
provements in the manufacture of cages, baskets, guards, and other articles 
cf wirework.” 

2557. JOHN HALES DEARLE, Beacon-hill, C b » and 
THOMAS BROWN, Piccadilly, London, “ Improvements in tents.”"—15(h 
August, 18, 

2561. EDWARD BEANES, Cordwalles, near Maidenhead, Berkshire, ‘‘ Improve- 
ments 'n the manufacture of brewers’ finings.”’ 

2562, BRISTOW HUNT, Serle-street, Lincoln’s-inn, London, ‘Improvements in 
the mode of decomposing the sulphurets of iron contained in ores, coal, coke, 
and other mineral products, and in apparatus therefor.”—A communication 
from Edmond Grandidier and Marcel Kue, Paris. 

2563. BENJAMIN PRYOR STOCKMAN, Abingdon-street, Westminster, ‘‘ Im- 
provements in water meters.” 

2565. JOSEPH PALMER, Concord, Merrimack, New Hampshire, U.S.,‘‘ Im- 
pr ts in the fi of elliptic springs for carriages and other 
vehicles.” 

2567. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for cleaning grain.”"—A communication from 
Simon Howes and Alphus Babcock, Silver Creek, New York, U.S. 

2569. WILLIAM CORBITT, Masbro’ Works, Rotherham, Yorkshire, “ Improve- 
ments in decorating the surfaces of stoves, grates, fenders, and fire-irons.” 
2571. AUGUSTO ALBINI and JOSEPH VAGLICA, Broad-street, London, ‘‘ Im- 

provements in electro-magnets.” 

2572. HENRY JOHN BEHRENS and EDWARD DART, Rue &t. Appoline, Paris, 
“ Improvements in machinery for obtaining motive power, parts of which 
improvements are also applicable for other purposes.” 

2573 JOHN PHILLIPS, Adelaide-road, South Hampstead, Middlesex, “ Im- 
provements in stoves and fire-places.”—17th August, 1868, 

2575. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, “Improvements in mills for grinding.”—A communication from 
Charles Umfrid, Paris. 

2577. JOHN SAMPSON STARNES, Broad-street, Ratcliff, Middlesex, ‘ Improve- 
ments in ships’ signal lamps.” 

2579. DOUGLAS FRASER, Arbroath, Forfarshire, N.B., “ Improvements in 
seftening, preparing, and spinning flax and similar fibrous materials, and 
finishing yarns made thereof, and in apparatus therefor.” 

25-1. EDWARD LEDGER, Edwards-terrace, Commercial-road, Peckham, Surrey, 
= Improvements in machinery tor obtaining motive and mechanical hydraulic 

pwer. 
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2554. LOUIS GAY, Reims, France, ‘ Improvements in machinery for washing 
wool and other fibrous materials,” 

2583. WILLIAM THOMSON, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
tools or apparatus for expanding and cutting tubes and metallic rings, part 
of which improvements is applicable for withdrawing ferrules from the ends 
of boil+r tubex.""— 18th Angust, 186<. 

2586. JOHN HENRY ATTERBURY, Ferrybridge, Yorkshire, “Improved ma- 
chinery, and weans in connection therewith, to be used in the manufacture 
of earthenware and other articles made from plastic materials.” 

2587. JOHN NORBURY and JOHN SHAW, Salford, Lancashire, “ Improve- 
ments in force pumps employed in connection with hydraulic presses for 
pa king or pressing or the like uses.” 

2585. FREDERICK BRABY, Camberwell, Sarrey, “ Improvements in treating 
and utilising waste sulphate of iron solution, arising from the cleansing of 
iron surfaces in the manufacture of tinplates.” 

2589. ALEXANDER CLARK, Coancery-lane, London, “ An improved compound 
for tanning leather."—A communication from Louis Henry Dennis and Otho 
Rchard Rrown, ~tafford Springs. Tolland County, Connecticut, U.S. 

2500. WILLIAM HOOK DAVBY, Blundell-street, Caledonian-road, London, “ Im- 
provements in apparatus for dryi .g linen and other fabrics or substances." 
2591. JOHN HEATON, Langley Mill, Derbyshire, “ Improvements in rails for 

the permanent way of railways.” —19th August, 1868, 

2592. THOMAS RaMSDEN SHAW, Pendieton, Lancashire, “ Improvements in oil 
testers or apparatus employed to ascertain the efficiency of oil, grease, and 
equivalent matier when used as lubricants.” 

2593. WILLIAM JOHN ALMOND, Cheapside, London, “ An improved mode of 
poe threads of cotton, silk, wool, or any fibrous substances for the 

et, 

2594 JOSEPH SAWYER, Alma-street, New North-road, London, Improve- 
Men's in the construction and method of hanging, suspending, and balanc- 
ing window sashes.” 

2595. GEORGE CALKIN, Mornington-crescent, Regent’s Park, London, “ A new 
instrument or apparatus for attaching to pianofortes in order to facilitate the 
study of the notes.” 

2596. HORATIO NELSON WATERS, Hartford, Connecticut, U.S., “ Improve- 

ments in feed-water heaters for steam generators.” 

2597. PATRICK ROBEKT:ON, Mincing-lane, London, ‘ Improvements in brakes 
for railway purpo es.” 

25%§. HESKETH HUGHES, Homerton, Middlesex, “ Improvements in sewing 
machines, and in the manufacture thereby of trimmings and other work with 
threads, c>res, or wires. ’ 

26.0. HENRY CAUSER ENSELL, St. Helens, Lancashire, ‘‘ Improvements in 
smelting copper and other metals, and in furnaces for smelting copper and 
other metals, and for other purposes, and in obtaining pro‘ucts from the gases 
and vapours given off during the smelting of copper and other meial.” 

2601. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in rotary engines.”—A communication from Frederick Ortlieb, Greenpoint, 
and Edward White, New York, U.S. — 20th August, 1868. 

2602. THOMAS HAIGH, Liverpool, “‘ Impr ats in tus to be used in 
brewi: g.” seal 

2605. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or app ployed fi ing wheat and other grain 

into four "—A communication from Henry Beaulort Sears, New York, US. 

2607. FABIAN JAMES KNEWSTUB, St. James’-street, W ** Imp 
ments in despatch boxes, partly applicable to jewel cases, dressing cases, and 

other like cases or boxes.” 

2603. THOMAS WEBSTER RAMMELL, Westminster-chambers, Westminster, 

Improvements in rotary or centrifugal machines for acting upon air, water, 
ghd ovher fluids, and communicating motive power thereby.” 

ee ja ap mecmanent, Sydenham-hill, Surrey, “ Im- 

nts in apparatus for communica’ bet 
and engine avon of a railway train.” ye eee 

2610. BENJAMIN WALKER and JOHN FREDERICK AUGUSTUS PFLAUM, Good- 
man~street Works, Leeds, Yorkshire, “‘ Improvements in machinery for roll- 
ing disc wheels and hoop- or tires.” 

2612. JOSEPH TALL Falstaff. yerd, Kent-street, Southwark, “ Improved appa- 
— “9 “ be in the construction of walls, houses, or o:her buildings.” 

1 ’ 

=> THOMAS WRIGLEY, Manchester, and JOSEPH HOLDING, Wheelton, near 

261 jorvey, Lancashire, “ Certain improvements in looms for weaving.” 

4. AUGUSTUS BRYANT CHILDS, Mark-lane, London, “ Improvements in 
eg for dressing or cutting milistones.” 
- FREDERICK MORITZ BERAL BERTRAM, Ludgate-hill, London, “ An im- 

it mode of obtaining ill devices and designations.” 
7. JOHN WATSON, Seaham Works, near Sunderland, Durham, 














“Improvements in blast furnaces, and in obtaining a hot blast for the 
same.” 


2620. HENRY THOMPSON, Essex-road, Islington, London, “ Improved methods 
of and apparatus for roughing horses.” 

2621. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, *‘An improved mode of and me*ns for uniting the ends of railway 
rails.”"—A communication from Daniel Rice Pratt, Worcester, Massachusetts, 
U.S.—2°nd August, 1868. 

2623, WILLIAM CHORLTON, Droylesden, near Manchester, “ Certain improve- 
ments in slashers, tape legs, or heald warpers employed in the preparation of 
cotton warps.” 

2624. CHRISTOPHER GEORGE, Dulwich, Surrey, “ An improved artificial 
horizon used for taking altitudes.” 

2625, GEORGE TIDCOMBE, Bushey, Hertfordshire, “Improvements in means 
for removing dirt from the bottoms of boots, shoes, and goloshes.” 

2626. ALBERT FRIEDRICH ECKHARDT, Hamborg, **An improved mode or 
system of preparing and manuring grain and other seeds and roots before 
sowing or planting.” ] 

2627. ALFRED GOODMAN, Newcastle-on-Tyne, “Improvements in steam 
boilers and other furnaces, and in apparatus connected therewith.” 

2628. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, * Lmprovements in cartridges for breech-loading fire-arms.”—A commu- 
nication from Sarmue! Norris, Soringfield, Massachuretts, U.S. 

2629. OLIVER CROMWELL SETCHELL, Commercial-road, Surrey, “ An im- 
proved positi pplicable to the facture of bricks, art/ficial stone, 
and various articles cap «ble of being moulded or pressed into form.” 

2620. WILLIAM HENRY TOOTH, Greenwich, Kent, “ Improvements in the 
manufacture of bricks, tiles. and other articles made from plastic or siliceous 
materials,and in the machinery or apparatus employed for moulding and 
pressing thesame part of which improvements are also applicable for com- 
pressing peat or other substances for the manufacture of artificial fuel.” 

263'. GUSTAVE JULES COLETTE, High Holborn, London, “ Improvements in 
holders or protectors for sewing needles.” 

2633. HENRY GROUND, Waddington's-buildings, Juli treet, St. Jullan’s, 
Norwich, “Improvements in bushing the bang-holes of casks and similar 
vessels "—24th August 1868. 

2635. RICHARD COUCHMAN, Noble-street, London, *‘ Improvements in dress 
fastenings and ornamental appendages, such as buttons, studs, clasps, 
brooches, eardrops, or other personal ornaments.” 

2636. KICHARD SCHOLEFIELD, Leeds, Yorkshire, “ Improvements in brick- 
making machinery.” 

2639. BENJAMIN JACOB COHEN, h, “ An improved appliance or appa- 
ratus for receiving memoranda, notes, or other manuscript communications.” 

2641. JOSEPH BARRANS, Leeds, Yorkshire, ‘‘ Improved machinery or appa- 
ratus for flattening hackle, gill, comb, or card pins, also the heads of needles, 
and articles of a like na‘ure.” 

2642. JOHN JEX 'ONG, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in re- 
ducing and cutting or dividing timber, and in the machinery or apparatus 
connected therewith.” 

2643. JOHN GILLOTT, Chapeltown, Yorkshire, and PETER COPLEY, Warren, 
sa i hinery or apparatus for cutting or getting coal, stone, 

















Pp’ in 
and other minerals.” 

2644. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ Improvements in 
condensing the vapour of water and other liquids, and in the apparatus em- 
ployed therein.”—A communication from Piacide Nezeraux, Paris. 

2645. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in breech-loading fire-arms, and in the mode of capping or priming 
the same.”—A communication from Paul Perret and Frangois Deroche, Paris. 

2646. RICHARD HARVEY, Bristol, “ Imp ts in sewing h ad 

2647. ADOLPH EMIL BORGEN, Corn Exchange-chambers, Seething-lane, Lon- 
don, “ A process for the direct decomposition of neutral fatty substances for 
the manufacture of stearine."—A communication from Johan Christian 
August Bock, Copenhagen, Denmark.—25th August, 1868. 

2648. JOSEPH DAWSON, Thames Ditton, surrey, * An improved shaft tug.” 

2649. SAMUEL MORRIS, Ashton-under-Lyne, Lancashire, “ Improvements in 
self-acting mules for spinning and doubling.” 

2650. JOHN HAMER, Turton, near Bolton, Lancashire, ‘‘ Certain improvements 
in looms for weaving.” 

2651. WILLIAM HALL, Wilford-street, Nottingham, “ Improvements in rotary 
engines to be worked by steam or other fluid, and which are also applicable 
to be used in raising or forcing fluids.” 

2652. RICHARD WALKER MORGAN, Upper Sackville-street, Dublin, “ An im- 
proved machine for mowing and reaping.” 





2654. WILLIAM LAWRENCE WILLIAMS, Bootle, near Liverpool, “ An improved | 


motive power engine.” 


2656. SAMUEL RODGERS SAMUELS and JOHN KIRKS, Nottingham, ‘*‘ Improve- 


ments in the manufacture of woven fabrics, and in apparatus employed | 


therein.” —26th August, 1568. 





Patents on which the Stamp Duty of £50 has been Paid. 

2265. SAMUEL CHATWOOD, Bolton, Lancashire, “ Metallic safes and strong 
rooms "—2nd September, 1865 

2174. RICHARD AKCHIBALD BROOMAN, Fleet-street, London, “ Winding-up 
watches and other time-keepers.”—A communication —4th September, 1865. 

2977. JULLIEN GRAND, Oullins, Rhone, France, ‘Treating, working, or 
manipulating cast siecel for the manufacture of wheel tires, armour plates, 
&c.”—5th September, 1865. 

2337. WILLIAM JEREMIAH MURPHY, Lady’s Well Brewery, Cork, Ireland, 
“ Brake tor railway and other purposes. ""—12/h September, 1865. 

2363. ALFRED VINCENT NEWTON, Chancery-lane. London, * Machinery for 
cutting stone.”—A communication.—1 th Septemb r, 1865. 

2369, HENRI ADRIEN LONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘* Save-alis.”—A communication.—16ih September, 1865. 

2465. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Decarbonising 
retorts."—A com “unication. — 26th September, 865. 

2394. JOHN MATTHIAS HART, Cheap-<ide, London, “ Iron safes, strong boxes, 
and other receptacies.”—7(h September, 185. 

2300. WILLIAM LLOYD WISE, Chandos-chambers, Adelphi, Westminster, “ Ma- 
cbinery or apparatus for_hulling and winnowing grain.”—A communication, 
—7th September, 1865. 

2355. JOHN WAKEFIELD, Birmingham, “ Machinery for the manufacture of 
rivets.” —1 4th September, 1865. 

2397 DANIEL JOSEPH FLEETWOOD, Birmingham, ‘‘ Manufacture of spoons, 
forks, &c 20th September, 1865. 

2279. THOMAS THOMPSON PONSONBY, » obn-street, Kingsland-road, Middlesex, 
“ Ornamenting and surtacing veneers.” —5th September, 1865. 

2315. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Manufacture of flexiole tubing or hose."”—A communication.—9th Septem- 
ber, 1865. 

2569. GEORGE WIGHTWICK RENDEL, Newcastle-upon-Tyne, ** Gun carriages.” 
— 6th October, 1805, a 

Patent on which the Stamp Duty of £100 has been Paid. 

2203. FRANCOIS EUGENE SCHNEIDER, Rue Gaillon, Paris, ‘‘ Cartridges for 
breech-loading fire-arms.”—4ih Seplember, 1801. 








Notices of Intention to Proceed with Patents. 


1353. WILLIAM BARTRAM, Sheffield, Yorkshire, “ Improvements in apparatus 
for filling, closing, and re-capping cartridges.”—24th April, 1868. 

1371. JAMES HEPWORTH, Wakefield, and GEORGE WOOD BAYLDON, Calder- 
grove, near Wakefield, Yorkshire, “ Improvements in boilers and furnaces.” 
1375. PEDRO NISSER, Minories, London, “ An improved explosive compound 

or safety blasting powder,” 

1375. RICHARD HOLT, ROBERT BURLISON, and LIENRY SAMPSON, Bradford 
Yorkshire, “Improvements in papering and pressing in the finishing of 
woven tabrics, and in the means or apparatus employed therein.” 

1379. LOPTUS PERKINS, Seaford-street, Gray’s-inn-road, London, “* Improve- 
ments in the manutacture of » rought meta! wheels.” 

1881, LOFTUS PERKINS, Seaford-street Gray's inn-road, London, “‘ Improve- 
ments in tubular steam boilers.”—27¢h April, 1868. 

1383. JOHN PEARSON and MASON PEARSON, Thornton, near Bradford, York- 
shire, ** tmprovements in Jacquard ene:nes.” 

1391. EDWARD ALEXANDER RIPPINGILLE, Holborn-hiil, London, “ Improve- 
ments in obtaining motive pywer, aud in means or apparatus employed 
therein.” 

1392. JOHN BOTTOMLEY, Laister Dyke, Yorkshire, “Improvements in 
umbrellas and parasols, and in appliances to be used in connection therewith.” 
—28th April, 1868. 

1393. GION BAPTISTE BABACCI, Florence, Italy, “‘ Improvements in gas 
engines.” 

1394. SAMUEL ROBOTHAM, Birmingh “Tmp its in birdcages.” 

1396. THOMAS COPE and GEORGE Core, Liverpool, “‘ Improvements in ma- 
chinery for moulding, pressing, and stamping cavendish and other tobacco 
into any desired form by suitable die pieces.” 

1399. CHARLES DOUGLAS FOX, Spring-gardens, London, ‘‘ Improvements in 
machinery tor nicking and dresstng the heads of screw blanks.”—A commu- 
nication from John Howard, New York, U.S. 

1407. ALFRED HOMFRAY, Witley Lodge, Halesowen, Worcestershire, “ Im- 
P in the fi e of iron or steel shackles, swivels, hooks, 
slips, and other kinds of iron or steel fastenings welded into an eye shape, 
and in machinery to be in the said manufacture, which improvements 
ae also applicable to the fi of the tires of wheels.”—29/h April, 











1868. 

1410, WILLIAM FERRIE, Monkland Iron and Steel Works, Lanarkshire, N.B., 
* Imorovements in blast furnaces.” 

1411. JOHN DENDY and JOHN RUSSELL BEARD, Manchester, ‘‘ Improvements 
in woven faprics.” 

1416. SAMUEL PARR and ALFRED STRONG, College-hill, Cannon-street, Lon- 
don, * An imp mode ot g certain materials in the construction 
of walls and the roofs, and the floors of houses and other buildings.” 

1417. JOHN WESLEY GOUNDRY, Old Sheldon, near Darlington, Durham, “* Im- 
provements in the means of carrying railway and other tickets, cards, and 

labels ready for exhibition or delivery.” 














1418. BALDWIN FULFORD WEATHERDON, Law-chamb Chancery-lane, 
ndon, “‘ A new or improved mode of soldering tin boxes, canisters, or 
cases.”— A communication from Edouard Cormier, Avenue Trudaine, Paris. 


—s0th April, 1868. 
in apparatus for regulating, 


1423. JOSEPH LILLIE, Manchester, ‘* Imp 
measuring, and registering the flow of liquids.” 

1420. ARCHIBALD MUNRO, Arbroath. Forfarshire, N.B., ‘‘ Improvements in 
machinery, tools, and tool holders, to be used for cutting stone, slate, marble, 
and other materials.” 

1427. AUGUSTUS BRYANT CHILDS, Mark-lane, London, “‘ An improved appa- 
ratus or machine for separating mixed. powdered, or other a 

1430, PAUL MARLIN and AUGUSTE TACK, Brussels, “An improved process for 
transforming hydrocarbon oils into gas for illuminating and heating pur- 

.” 








143!. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
machinery or apparatus for burling and shearing textile fabrics.”—A com- 
munication from Amédée Frangois Legran’, Ferdi i Martinot, Benjami 
Martirot, Auguste Holma, and Jean Baptiste Génet, Paris.—Ist May, 1858. 

1433. FREDERIC BARNETT, Rue de Rivoli, Paris, *‘ An improved unspillable 
pail or vase.” 

1440. JULES MAISTRE, Ville-Neuvette, France, “An improved process for 
dyeing wool” 

1441. AUGUSTUS SMITH, Stratford, Essex, “ Impr in to 
be used in &nnection with furnaces for burning creosote and other combus- 
tible I'quids.” 

1444 WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘* An improved mode of and apparatus for generating gas und mixing 
the same with atmospheric air for heating and illuminating purposes.”—A 
communication from John Tatem Rich, Philadelphia, Pennsylvania, U.S.— 
2nd May, 1868 

1449. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved process of applying a coating of silver upon any animal, vegetable, 
or m‘neral sub mm A ication from Artus Claude Loddé, Rue St. 
Denis, Paris. 

145!. IGNACE MATHRI, Anvers, Belgium, “Improved apparatus for ware- 
housing pe'roleum, mineral or essential oils, and other liquids.” 

1454, THOMAS PEMBERTON and GEORGE ARTHUR PEMBERTON, Birmingham, 
** Improvements in alarm beils, call bells, and other bells.” —4th May, 1868. 
1464, FREDERICK WILLIAM GERHARD, Wolverhampton, ‘* Improvements in 

motive power engines actuated by steam or other vapour.” 

1469. GEORGE KENT, High Holborn, London, “Improvements in ice pre- 
servers, refrigerators, and ice safes.” 

1473. FREDERICK JOHN KING, Leadenhall-street, London, “‘ Improvements in 
the mode of pr-paring potatoes for preservation.”—5th May, 1868. 

1479, ROBERT LUBLINSKI, City-road, London, ‘‘ Improvements in fasteners for 
the tips of umbrellas and parasols.” 

1499 -AMUEL HOLT and JAMES KEARSLEY, M “ Imp in 
means or arrangements for making observations on railways for the purpose 
of pr ing id , and in signalling or communicating between one 
part of a railway train and another.” 

1491. JAMES GRAHAM WALKER, Bonnington, and CHARLES STEIN, Leith, 
Midlothian, N.B., “ Imp’ ™m in tares and other impurities 
from grain and other seeds, and in the apparatus or means connected there- 
with.”"—A communication from William Walker Gibson and Walter Bury, 
Trieste, Austria 

1492. JAMES GRAHAM WALKER, Bonnington, Midlothian, N.B., 
ments in dressing millstones, and in the hinery or apy 
therefor.” 

1493. WILLIAM HARVIE, Glasgow, Lanarkshire, N.B., “ Improvements in the 
"oy of lamps and lanterns, and in lenses employed therewith.”—6th 

ay, 1868. 

1497. BENJAMIN PICKERING, Hull, Kingston-vpon-Hull, “Improvements in 
apparatus used in expressing oils and fatty matters from seeds and from sub- 
stances in which such matters are contained.” 

1503. ADOLPH STRAUSS, Basinghall-street, London, “‘ An improvement in 
pipes for smokine.”—7th May, 1868. 

1515, WILLIAM SECK, Rich d-terrace, Clapham-road, Surrey, “‘ Improve- 
> machinery or apparatus for hulling and winnowing grain.”—8th 

ay, 1*68. i 

1518. JOHN COBB BOWLER, Bowden, Cheshire, ‘‘ Certain improvements in 
castors or simiar rolling supports for furniture.” 

1523. RICHARD WAYGOOD, Newington, Surrey, ‘‘ Improvements in stoves or 
apparatus for cooking.” —9th May, 1868. 

1533. ALEXANDRE DESIRE EUGENE BOUCHER, Farmay, Ardennes, France, 
“An improved process of moulding hollow metallic pieces provided with a 
single aperture, such as shells, hollow balls, door knobs, and all articles of the 
same description.” 

1534. ALEXANDRE DESIRE EUGENE BOUCHER, Furmay, Ardennes, France, 
** Applying enamelled cast iron to supersede china and crystal in certain 
household articles of furniture and fixtures, such as door knobs, heads of 
hand-rails, and other similar articles.” 

1538, JACOB BENJAMIN KINGHAM, Dorch , M husetts, U.S., ‘‘Im- 
provements in nail machines.” 

1539. AMOS HOLBROOK, jun., Lynn, Essex, Massachusetts, U.S., “A machine 
for sewing books.”—1lIth May, 1868, 

1557. STILLMAN BOYD ALLEN, Boston, Massachusetts, U S., “‘ An improve- 
ment in rasps."—A communication from Hiram Nickerson, Boston, Massa- 
chusetts.” 

1566. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in braces or ders."—A icati from A. H. Jacobs, New 
York, U.S. 

1568, WILLIAM EDWARD NEWTON, Chancery-lane, London, “* Improvements 
in axles and axle-boxes.”—A communication from James Finlay, New York, 
U.38.—'3th May, 1863. 

1603. JAMES PRICE, Dublin, ‘‘ Improvements in testing the durability and 
Strength of rails, ond for ascertaining the efficiency of the various parts, 
forms, and arrangements of permanent way of railways, and in the ma- 
chinery or apparatus erployed therefor.”— 15th May, 1868. 

1608. ANDREW JOHN MURRAY, Albany-road, Camberwell, Surrey, ‘* Improve- 
ments in reaping machines."—l6th May, 18/8. 

1658. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in sewing macLines.”—A communication trom Caroline Garcin and Amelie 
Garcin, Colmar, France, 

1661. GEORGE TOMLINSON BOUSFIELD, Loughvorough Park, Brixton, Surrey, 
“Improvements in power looms.”—A communication from Erastus Brigham 
Bigelow, Boston, U.S.—20th May, 1868. 

1895, ALEXANDER MELVILLE CLARK, Chancery-lone, London, “ Improve- 
ments in pipes used fur smoking.”—A communication from Adolphe Achille 
Pathi, Boulevart st. Martin, Paris. —1(th June, 1868. 

2130. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in automaton toys."—A communication from William Farr Goodwin, New 
York, U.S. -3rd July, 1863. 

2219. WRIGHT SHAW, Clayton, Lencashire, “Certain improvements in loome 
for weaving.” — 14th July, 18 8, 

2305. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, *‘ Improvements in 
breech-loading fire-arms.”— A communication from Friedrich von Martini, 
Frauenfeid, switzeriand.—22nd July, 1868. 

2398. JOHN GWYNNE and HENRY ANDERSON GWYNNE, Hammersmith Tron- 
works, Hammersmith, * Improvements in the construction of, aud mode of 
employing and driving, centrifugal pumps and pumping engines, and in sur- 
face condensers to be employe’ in conjunction therewith, parts of which im~» 
provements are applicable to other purposes.”—3 ‘th July, 1868. 

2408. HENRY DUBS, Glasgow, Lanarkshire, N.B., “*‘ A steam crane and loco- 
motive engine combined.”— 8th August, 1868. 

2545, JACOB BAYNES THOMPSON, Horton, near Slough, Buckinghamshire, 
** improvments in coating iron and steel with gold. silver, and copper, and in 
apparatus for carrying out the same.” —14th August, 1868, 

2556. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ** Improve- 
ments in the manufacture of size."—A communication from Thomas Gray, 
B.ulevart St. Martin, Paris.—15th August, 1868. 

2567. JOHN HENKY JOHNSON, Lincoin’s-inn-tields, London, ** Improvements 
in machinery or apparatus for cleaning grain.”—A communication from 
Simon Howes and Alphus Babcock, Silver Crvek, New York, U.S.—i7th 
August, \s68, 

2612. JOSEPH TALL, Falstaff-yard, Kent-street, Southwark, “* Improved appa- 
Tatus to be employed in the construction of walls, houses, or other buildings.” 
—ist August, 1868. oe 
All persons having an interest in opposing any one of such appiications 

should leave particulars in writing of their objections to such application at 

the office of the Commissioners of Patents, within fourteen days of its date. 
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Gist of Specifications Published during the week ending 
5th September, 1863. 

0d., 3690, 18.; 3706, 10d.; 3716, 4s. 4d.; 21, 6d.; 25, 1s.; 26, Sd.; 27, 
. 31, 10d.; 37, Is. 10d.; 43, 10d.; 56, sd.; 57, is. 2d.; 61, 1s.; 62, 8d 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Abstracts expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Ineluding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. de. 

546. E. WRIGHT, Bradford, ‘*‘ Self-acting means or apparatus applicable to 
steam boiler and other furnaces for the consumption or prevention of smoke.” 
—Dated 19th February, 1868. 

This avparatus consists of a cylinder attached to the front of the boiler, or 
otherwise to the front part of the furnace, such cylinders having a piston 
valve or bucket therein, to which isattached a rod passiny through a stuffing box 
in the cylinder cover, and connected to a lever hinged to the front of the boiler 
or fernace. A pipe connects the two ends of the cylinder, and a tap is intro- 
duced into the pipe to stop or regulate the passage of water supplied to the 
cylinder. Attached to one end of the lever is a rod, which ‘s connected to the 
lever of a tap in the steam pipe, and to the other end is a chain connected to 
the air valves or doors hinged in an opening of the furnace door. To the 
furnace door is hinged a rod connected to a lever, which, when the furnace door 
is opened, actuates acam or another lever for operating or lift:ng the first- 
named lever, and also for pressing the piston or bucket to the bottom of the 
cylinder, A weight or spring is applied to the first-named lever, which 
gradually acts on the valve or bucket to raise it as the water passes through 
the pipe to the other end of the cylinder, according as the tap therein is opened 
more or less to allow or admit its passage, so that when the furnace door is 
opened for the charge of fuel or breaking up of the fire the steam pipes or 
jets are opened to inject steam into the furnace, and also the air valves or dvors 
are opened to admit air to the furnace, and when ihe furnace is closed the 
lever acting on the piston gradually closes the steam pipe, shutting off the 
steam jets, and also closes the air valves excluding the air until the furnace 
door is again opened.— Not proceeded with. 

554. G. P. DopGe, Upper Thames-street, London, “‘ Manufacture of india-rubber 
valves, valve seats, &c.”— Dated 19th February, 1858. 

This invent’on relates more especially to valves for steam engines and pumps, 
and consists in manufacturing such valves or sheets from which the same are 
to be cut of india-rubber with an interior web of elastic woven fabric.— Not 
proceeded with. 

555. G. P. DODGE, Upper Thames-street, London, “ Packing for the stuging boxes 
of steam engines, &c.”"— Dated '9th February, 1868. 

This invention relates to elastic packing consisting of india-rubber combined 
with fibrous material, either with or without an elastic core, which packing is 
usually manufactured by rolling or twisting hemp, jute, or other fibrous 
material or woven fabric into ropes or strands of suitable diameter. The 
inventor forms the imoroved packing substantially in the manner above 
described, but instead of finishing off at the exterior of such ropes or strands 
with the hemp, jute, or other cheap material forming the boty of the packing, 
he puts on over the same a coating of good sound cotton, canvass,or duck. By 
this means he obtains all the advantazes of a steam packing made entirely of 
cotton, canvass, or duck at a cust not greatly exceeding that of ordinary pack- 
ing formed entirely of hemp, jute, or other similar cheap material.—Not pro- 
ceeded with, 

567. J. H. JOHNSON, Lincoln’s-inn-jfields, London, ** Increasing the draught in 
steam boiler and other furnaces or fire-places."—A communication.— Dated 
20th February, 1868. 

This :nvention relates to certain means for increasing the draught in steam 
boiler and other furnaces or fire-places, and consists in the employment: of 
tapered or expanded smoke tubes or pavsages, the diameter of which increases 
towards the discharging mouth, arranged and combined together substantially 
in ‘he manner described. — Wot proceeded with. 

579. C. COCHRANE, Woodside Ironworks, near Dudley, “ Blast furnaces.”—Dated 
21st February, 1868 

The patentee claims an arrangement whereby the tops of blast furnaces 
having bell valves are closed in by means of covers, so arranged with charging 
holes provided with doors that the materials are tipped through the charging 
holes on to the bell valve, and the ssid doors then closed down before the valve 
is lowered to allow the charge to descend into the furnace. He does not limit 
himself to the precise arrangement described. 

587. W. WILSON, Newcastle-on-Tyne, “ Apparatus for lubricating the sliding 
valves of steam engines.” — Dated 21st February, 1868. 

The patentee claims constructing apparatus for i"bricating the sliding valves 
and piston of steam engines with an enclosed grease cup to which the steam 
is admitted, and with capilliary nozzies through which, when the apparatus is 
in action, the ~rease is forced by the pulsations or variations in the pressure of 
the steam resulting from the working of the engine. He also claims the general 
arraugement of the apparatus described. 

594. A. V. NEWTON, Chancery-lane, London, *‘ Steam boiler and other fur- 
naces "— A communication.— Dated 22nd February, \868. 

One «bject of this invention is to conduct the heat and smoke from and to 
the fire- piace in one continuous course, so that the smoke shall pass through 
the grates, assisting the combustion of the escaped gases, giving a greater 
degree of heat, which is controlied by the spray of commingled steam and 
water, whilst the cinders and ashes are being regularly and continually dis- 
charged, so that the course of the draught is not interrupted.—NVot proceeded 
613. G. S. DRACOPULO, Cardiff, “ Raising or forcing water.”"—Dated 24th 

February, 1*»8. 

Here the inventor proposes to operate the apparatus by the force or agency 
of compressed air derived from a force-pump of any suitable construction, such 
air pump being placed or fixed on the deck of a ship, or at the surface of a 
mine, or in other elevate! position, according to the purpose to which the 
apparatus is to be applied. The apparatus consists of a metal tube closed at 
thetop and of any length and diameter required, at the bottom of which a 
reservoir is attached having a perforated base, or a funnel-sliaped perforated 
base, through which the water enters into the receptacle when it is immersed 
in water at the bottom of a ship’s hold, or elsewhere. Above this inlet of 
water a tube is brought from an air pump or other machine for compressing 
air to a jacket or casing surrounding the receptacle, by which means the water 
is suddenly forced or expelled up the tube to the deck, and escapes by an exit 
pipe, whence it is conveyed away. Another supply of water then rushes into 
the receptacle or reservoir, and is in turn raised up the tube, and carried off 
by the impetus or rush of air.—Not proceeded with, 

649, F. MITTONETTE, Deepfields, Stafford, “‘ Furnace doors."—Dated 26th 
February, \868. 

This invention consists in constructing furnace dcors in such manner that 
they shall contain a series of chambers through which the air admitted to the 
top of the fire shall pass, and thus become warmed before reaching the fre, 
producing combustion of the smoke.--Not proceeded with. 








Class 3.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

514, J. BARLOW, Queen’s-street, Oxford-street, London, “ Carriages.”—Dated 

l5th February, 1868. 

This invention is not fully described apart from the drawings. 

516. J. LEETCH, Birmingham, ‘Apparatus for transmitting signals by pneu- 

matic pressure.” — Dated 15th February, 1868. 

This invention relates to signalling apparatus in which whistles at the points 
in communication are caused to sound by pneumatic pre«su e in tubes con- 
necting the said whistles, and the invention consists chiefly in the novel con- 
struction of a joint or coupling for connecting and disconnecting separate 
lengths or sections of the said tubes in the employm«nt of a peculiar self- 
closing mouthpiece, and .n the combination of the said joint and mouth- 
piece with the tubing and other parts of a signalling apparatus.—Not proceeded 
with. 

526. A. M. DUFILHOL, Paris, “ Shoeing horses, &c.”—Dated 18th February, 

1868 


The object of this new process of shoeing is to substitute in lieu of the 
actual method of fixing the shoe with nails an intermediate body or cement, 
at the same time very adhesive and very elastic, thereby permitting the foot to 
retain all its elasticity. — Not proceeded with. 

537. J. THOMPSON. Camberwell-road, and J. THOMPSON, Camberwell-green, 
“ Faslening railway rails.” —Dated \8th February, ‘858. 

The obj.ct of this invention is to prevent the nuts turning, and so to save 
the cost of the superintendence which is now necessary. For this purpose 
each bolt is flied or formed flat on one or more sides at the part where the 
screw thread is cut, and the screw nuts are each formed with 4 mortise or key- 
way, into which, when the nut is screwed home, a taper key isdriven, and this 
bearing aganst the flattened side of the boit effectually prevents the nut 
turning it. Or the knob may have a notch cut in it on one side extending 
down into the bolt-hole in the nut ; this notch is wider at the botiom than the 
top, so that a key orwedge of corresponding form driven into it endwise, or in 
a airection at right angles to a radius of the boit-hole in the nut, cannot escape 
outwards from the noich, and the key or wedge locks the bolt and nut to- 
gether as in the former case, the key or wedge bearing against a flattened side 
of the bolt. In either arrangement the key or wedge may be split in its 
ama/ler end and opened out when it has been driven to prevent its return. 
p38. A. M. KEIGHLEY, Beeston, Nottinghamshire, * Signalling from one part of 

@ railway train to another.’’— Dated isth February, 1868. 

This inve:.tion consists of an arrangement ct bars in combination with com- 
municators and other suitable apparatus for signalling trom one part of a 
railway train to another, and for effecting communication between passengers 
ee trains of carriages used on railways, as described aud 





548, E. W. YOUNG, New street, Spring-gardens, London, “Construction of 
bridges.”—Dated \9th February, 1863. 

This invention has reference to a former patent dated 7th March, 1865 
(No. 633), and is not described apart from the drawings. 

551. W. EDWARDS, Wolverhampton, * Roughening the shoes of horses and other 
beasts of burden.” — Dated \9th February, 1868, 

This invention consists in applying to the shoes of horses and other beasts of 
draught and burden studs or teeth of steel, steel iron, or iron, so attached as to 
be readily fixed or removed without the employment of nails or screws.—Not 
proceeded with. 

559. J. LORD, Oadby, Leicestershire, ‘‘ Apparatus for coupling and uncoupling 
railway carriages.’— Dated \9th February, 1868. 

At the end of a railway carriage or vehicle the inventor fixes a socket bear- 
ing to receive a rod or shaft hereafter called the coupling red, which is made 
to project beyond the end of the carriage or vehicle, such rod having a wheel 
or handle for the purpose hereafter mentioned. The head of this coupling rod 
is made with a screw screwing into the same, the said head being provided 
with arms having hooks at the ends thereof, one hook being turned the reverse 
way to the other, These hooks take into staples, eyes, or corresponding hooks 
fixed on the end of the carriage or vehicle, which is to be brought opposite to 
the said coupling rod arrangement. In order to couple two carriages or vehi- 
cles their ends are to be brought together, and then by turning the coupling rod- 
head by acting on the wheel or handle for uncoupling the hooks thereon, can be 
made to hook into the eyes or hooks aforesaid, and the same will be thereby 
coupled, To uncouple it will be necessary to turn the wheel or handle afore- 
said, and this will cause the coupling rod-head to unscrew, and unscrewing 
tura the hooks out of the staples, eyes, or hooks aforesaid. The turning of the 
wheel brings the buffers close home, which secures the carriages.—Not pro- 
ceeded with 
560. L. B. JOSEPH, Upper Norwood, Surrey, “‘ Carriage and other wheels 

and tires.”—Dated \th February, 1868. 

This invention consists in constructing wheels with supporting pieces between, 
or at the spokes or radii proceeding therefrom to the felloes, ring, or internal 
periphery or peripheries of the wheel, at such an_angle or curve as will insure 
the desired strength and lightness or solidity of construction. Tires of wheels 
the patentee constructs of improved formation, that is, instead of the tire being 
wholly of a flat or a rounded surface the central line of the surface is raised or is 
rounded up, whilst each side of the central line is depressed or left flat, whereby 
he secures the advantage of the use of a curved raised or narrow tire when 
running on a hard road, and of a flat or broader tire when running or a soft 
road ; and, further, this construction of tire presents great facilities for screwing 
or securing the tire to the telloe ring of interna! periphery of the wheel. 

568. J HULLEL, Purbrook, Hampshire, “ Aeronautical apparatus.”— Dated 20th 
rebruary, 1868. 

This invention relates to improvements in the means of raising and moving 
persons, substances, and materials in and through the air, a rope, line, or cord 
being the medium upon which the persons, substances, or materials are moved. 

he improved apparatus is of a two-fo'd character, and consists, First, of the 
elevator, by which the line, cord, or rope is raised to the required altitude or 
carried from one point to another ; and, Secondly, of the propeller for raising 
or drawing bodies or substances up or along the said rope. The details of the 
invention are too voluminous to be quoted here.—Not proceeded with. 
570. T. A. L. MURRAY, Brompton, “ Rails for tramways.” — Dated 20th 
February, 1868. 

The object of this invention is to construct rails for tramways in such manner 
that horses will not slip thereon, and so that there shall be no interference with 
the regular traffic or obstruction to the wheels of the ordinary carriage. ‘The 
invention consists in corrugating or roughing the rails, the corrugations being 
either transverse or otherwise. The patentee forms the corrugations preferably 
in a portion of the rail which forms a guard between the groove of the rail and 
the paving between the rails, the portion of the rail outside the groove being 
smooth for the wheels to run upon; but if desired the portion of the rail out- 
side the groove may be corrugated or roughened, instead of or in addition to 
the guard. 

581. H. WALMESLEY and T. W. TAYLOR, Manchester, “ Registering apparatus.” 
—Dated 2\st February, 1*68. 

This invention consists in making one of the steps leading to the outside and 
interior of the vehicle movable, and connecting the step by a rod, wire, or 
chain to any ordinary registering or indicating apparatus with its finger and 
dial, and as the step will be moved and work the finger bot in the passengers’ 
ascent and descent, it is evident that the indications on the dial must be 
divided by two, unless the veliicle is so arranged that one series of steps shall 
he ayes for the entrance and another series for the exit.—.Vot proceeded 
with, 

595. J. J. ASTON, Middle Temple, London, ‘* Propellers applicable for the pro- 
pulsion of ships.’— Dated 22nd February, 1868, 

This invention relates to a mode of propulsion by certain dise piate rings, 
or disc plate without floats or paddles, whereby there will, the inventor be- 
lieves, be great economy of power beside other advantaces. The invention 
has reference to a former patent dated 17th December, 1853 (No, 2822.—WNot 
proceeded with. 

608. G. S. GISBORNE, Liverpool, *' Apparatus for indicating a ship's course, dc.” 
Dated 24th February, 1868. 

Here the inventor employs, as a mode of exhibiting lights of an easily dis- 
tinguished character, the mot’on of the rudder or parts used to move the rudder 
during the ordinary steering — Not procecded with. 

638. R. RAMSEY, Upsal Pit, near Eston, Yorkshire. and J. COOKE, Darlington, 
** Signal indicators "— Dated 25th February, 1863. 

This invention consists in certain combinations and arrangements of me- 
chanism in the con-truction of indicators applicable to signalling purposes, 
especially in connection with mine shafts, lifts, tramways, railways, and tele- 
graphs. The signals are given and recoried by means of a bell, and indicating 
and rezgisteriug dials, the mechanism by which the same are actuated being 
operated from the place whence the sigual is: communicated by a chain, wire, 
or bar. The details are voluminous, 





. Clase 8—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

513. A. M. CLARK, Chancery-lane, London, “ Material applicable for the manu 
Sacture of felted and other fabrics."—A communication,—Dated \sth Feb- 
ruary, 186s. 

This invention relates to the application of a weft in ell kinds of machine 
knitted fabrics, to be used more particularly in the manufacture of cloth fabrics, 
and also for other fabrics in which fulling is not required.— Not proceeded with. 
518. W. H. TASKER. Bradford, “ Machinery for spinning and twisting fibrous 

substances.’— Dated 17th February, i868. 

This invention relates to further improvements in machizery for which pro- 
visional pretection has been granted to J. Speight, bearing date the 9th October, 
Is7, iu which invention metal flyers are employed suspended by the neck, and 
having a hole through the said neck for the passage of the yarv. In practice 
it is found that the yarn in passing becomes chafed by constant friction on the 
metal unless the metal is rendered very smoo'h in the interior, and the labour 
required to effect this is expensive. Now to remedy this evil the inventor 
introduces a tube of fine polished glass, or of glazed pot or of metal, or other 
material enamelled, or by having the interior of the hole in the neck of the 
flyer enamelled.—Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
580. W. THOMPSON and P. STATHER, Kingston-upon-Hull, ‘‘ Apparatus for 
washing and drying grain.”—Dated \st February, \863. 

The characteristic features of thia invention are the employment of revolving 
arms in a casing for facilitating the washing of the grain, and the employment 
of steam as described for drying the grain.— Not proceeded with. 

586. A. V. NEWTON, Chancery lane, London, “ Reaping and mowing machines,” 
" _ — communication,— Dated 2\st February, 1868. 

This invention relates to the application of a novel construction of gearing 
to reaping and mowing machines, through which motion is communicated from 
the matin driving wheel or wheels to the sickle bar. The multiplying gear is 
arranged at the inner end of the cutting apparatus, and in line with the hinge 
connection of said cutting apparatus with the main or cutting frame; also in 
the em ployment of a crank shaft, or its equivalent, arranged in line with the 
driving countershaft or shafts, and combined therewith so as to have a move- 
ment in the same direction, but independent of the said shaft or shafts; also in 
the a: rangement of two or more multiplying gear shafts in line with each other, 
and within a concentric gear box or drum ; also in the construction of the gear 
box or drum ; aiso in locating the gear case or drum and multiplying gear of 
the drooping or swinging end of the cutter frame; also in forming the hinges 
or pivots upon which the finger bar turns in risiig and falling to conform to the 
surface of the ground, ard in changing the angle of presentation of the cutter 
to the ground upon the gear box or drum; also in the construction of the main 
frame; also in the manner of covering the cutter connecting rod ; also in the 
arrangement of the spring which holds the pawl in and out of gear with the 
ratchet wheel; aud also im the means for operating the latch or pawl of the 
Lfting lever. 

635. C. PIEPER, Finsbury-square, London, “‘ Reaping machines."—Dated 25th 
February, 1268 

This invention comprises, among other features, the following:—The im- 
proved machine consists of a frame supported near its forward end, on wheels, 
which also actuate or drive the operating parts of the machine. ere wheels 


are encircled by cutting blades, which are fixed around a ring at the bottom of 
& conical frame, having a vertical axis driven by bevelled gear from the axle of 
the driving wheels. Exterior to the cutter frame, and concentric with it, is 
another revolving conical frame, having on its sides a number of ee ins 
over 


and at its lower edge a flange or ledge which stands 








of cutters, Behind the main driving wheels the frame of the machine js sup 
ported on wheels which are able to lock about a centre or perch pin and 
behind these again are shafts in which a horse may be harnessed, so as to push 
the machine before him through the standing crop. The crop is thus ent hy 
the rapidly rotating rings of cutters at a short distance from the land, and it 
then, whilst stil erect, passes on to the flange or ledge of the outer conival 
frame and between the radial arms thereon. The ring to which the cutters 
are fixed also carries inclines to assist the crop up on to the flange or ledga 
immediately above. The outer conical frame, with this flange or ledge and the 
radial arms upon it, revolves about a vertical axis, but more slowly than the 
cutter, and it carries the cut crop to one side of the machine, where Axeg 
inclines guide the crop outwards from the centre and place it stl erect on the 
fore end of a horizontal receiving board which passes along the side of the 
machine. The crop being now no longer supported by the radia! arms of the 
outer conical frame as the machine travels forwards falls down flat on to the 
receiving board, wiih the ears to the rear of the machine, and it is disshargeg 
from this board from time to time in sheaves at the side of the machine by g 
rake which stands along the inner side of the receiving board, and this rake at 
intervals moves out or across the receiving board and sweeps from its surface 
the crop accumulated thereon; it is caused to do so by a cam or tappet on the 
outer conical frame acting through levers upon the rake. The re‘urn of the 
rake may be caused by a spring. Any crop which falls whilst the rake operat ‘% 
is received on to the stem or head of the rake, which is horizontal, «nd 

rake returns a fixed board on the frame sweeps it off on to the receiving 
—Not proceeded with. 





Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
574, W. R. LAKE, Southampton buildings, Chancery-lune. London. “ Stoves op 
Surnaces for heating air.’ —A communication.-— Dated 20th February, (96g, 
This invention consists chiefly in so constructing the apparatus that a corrent 
cf cold atmospheric air may be conducted into flues passing around al! the 
available surface of the stove or furnace, and then into a flae surrounding 
cast iron heating pipe, so that such air absorbs as much calorie a8 possible in 
its passage to the chamber where it is requirel. The sald invention also con. 
sists partly in the arrangement of pipes shown in the drawings. 


585. J. WHEATLEY, East Moulsey, Surrey, *‘ Chimney pots.”"—Dated 2ist Feb. 
, 1868. 

This invention fs not described apart from the drawings. 

604. H. CHAMBERLAIN and J. CRAVEN, Wakefield, Yorkshire, and HU. Weng. 
KIND, Mincing-lane, London, “ Burning of bricks, &c."”—Partly a communi. 
cation. - Dated 21th February, \868. 

This invention relates to two previous patents dated respectively 22nd Decem- 
ber, 1859 (No. 2918), and 24th June, 1864 (No. 1596). According to the pre. 
sent invention it is proposed to combine with kilns constructed on the principles 
set forth in the specification of the patents before referred to a system of forced 
combination obtained by the employment of a fan blower or exhaus’er sliuate 
on the ovter or inner circumference, or on the top cf the burning chamber of 
the k'In, and dispensing with the use of the usual chimney and smoke chamber, 
—Not proceeded with, 

615. R. and J. J. RopweR, Newport, Monmouth, and L. BODMER, Lansdowne. 
road, Nottina hill, London, ** Manufacture of artificial stone.” —Dated 24th 

"ebruary, 1868. 

This invention relates, First, to the preparation of certain compounds to be 
used in the manufacture of that class ¢f artifictal stone 1n which lime or cement, 
or a mixture of both lime and cement, forms the building medium. a d which 
compounds the patentees call cementing compounds. The bases of the several 
cementing compounds are formed, according to circumstances, of lime either 
hydrated or anhydrous, or of a mixture of both, or of lime and a cer r= 
portion of Portland or other cement, or of cement alone. The detalls of the 
invention are voluminous. 

636. H. Kerr, Paislev, Renfrew, “ Apparatus for heating conservatories, &c,." 
—Dated 25th February, 1868. 

This invention consists in a certain method of and apparatus for proda”ing 
heated aqueous vapour with'n conservatories in any desired volume or density, 
which, by being produced in such manner, Is specially advantagcous to the 
growth of plants,— Nol proceeded with. 

640. T. LYTHGOE and H. THORNTON, Manchester, “ Construction of wal 
—Dated 26th February 1868 

This invention consista, First, in lining the wood or other frame or mould 
into which the concrete is filled with an improved compound having a hard and 
smooth surface. Secondly, in forming the outer and inner surfaces of the wall 
of fine concrete. which is run in between the outer frame or mould and a «mall 
inne- frame. ‘Thirdly, i certain improved apparatus employed in the con- 
struction of walls and other parts of buildings made of concrete. Fourthly, 
in attaching t» the inside of the frame or mould triangular or other shaped pro- 
jections placed horizontally and vertically, or otherwise, which project'ons pro- 
duce corresponding recesses in the face of the building in imitation of th 
of the stones or panels, or other desizns ; and in making recesecs in the x d 
to produce ornaments or other designs in relief. Lastly, in eertain improved 
modes of constructing floors and roofs with bars of T-iron and concrete. 

644. E. R. WALKER, Fenton, Stoke-upon Trent, “ Transmitting motive power to 
potters’ machinery.” — Dated 25th F- bruary, 1868. 

This invention consists in driving jicgers, throwing wheels, lathes, 
revolving machiies used in forming articles of earthenware by means of 
reciprocating or rotatory engines actuated by water under considera le pre-sure. 
Also in using water under pressure for actuating presses or recipr cating 
machines for stamping articles of earthenware, or for expressing the surplus 
moisture in slip or clay in a liquid state. — Not proceeded with. 
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Class 6.—FIREB-ARMS&. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
plements of War or for Coast Defence, Gun Carriages, &e. 
''. MACKROW, Blackwall, “ Batteries for ships of war.”—Dated 25th 
February, 1868. 

This invention consists in constructing the batteries of ships of war with 
faces or angular parts placed at 45 deg. from a fore and aft line, and in pro- 
viding the said faces or angular parts with gun ports. He thus attair 
object of the invention, namely, that the gins in euch ports may be trained 
through angles of 90 deg. and upwards, so that even with two guns working in 
conjunction, a converging fire may be obtained in any direction either ahea: or 
astern or broadside.—Not proceeded with. 


Class 7.-FURNITURB AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Insiru- 
ments, Lamps, Manufacture of Dress, de. 

562. W. Myers, Birmingham, “ Lockets, miniature bracelets, &c.’’—Dated 

February. 1868. ; : 

This invention consists in the applivation to lockets, miniature bracelets, and 
miniature brooches, of a fastening closing by a spri but requiring a key to 
open it, the object of the invention being to prevent the opening of the ’ k t 
bracelet, or brooch, excepting by the owrer or other person to Wiuoim tie Avy 
may have been entrusted.— Wot proceeded with. 

564. J. M. KILNER, Chester, ** Bedsteads, &c.”” —Dated 20th February, 1898. 

This inventicn is not described apart from the drawings. 

621. E. T. Huaues, Chancery-lane, London, ** Manufacture of hoop skirts.” —A 


3 the 





communication, Dated 25th F bruary, \858. : 
This invention consists, First,in enclosing one or more flat elastic wires 
within a covering, the covering being of greater width than the spring, and 


sized and pressed, so that while it confines the spring to its proper p 

within the covering it gives tu the spring the appearance of heing made fr 

much broader wire than it reallyis. Secondly, in securing the spring the 

vertical tape by means of a meta lic fastening passing though both the vertical 

tape and the material covering the spring. 

625. J and W. Dosps, Manchester, “ Ventilation of hats, &c.”—Dated 25th 
February. 1868. 

In the ordinary leather band near the forehead the inventors form a number 
of transverse slots or spaces extending to about one-half the depth « f the 
band, and to that part of the band they attach a strip of silk or cloth. Letween 
the slots they place pads of felt, or other similar material, and connec 
pads to a ribbon, cord, or wire, the eads of which pass through gui les ati 
tend a short distance beyond them, and these pads can be moved to cover tie 
slots partially or entirely or leave them fully open.—Not proceeded wiih. 
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Class 6. CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, £c. ; 

496. H. A. BONNEVILLE, Sackville-street, Piccadilly, London, * Improvements in 

compound of aniline colours.”"—A communication.—Dated \4th February, 
1868, 

This invention consists in a compound which is soluble in water and made of 
aniline colours, which in themselves are not soluble in water, by treating the 
said colours with glue or gelatinous jals or with diff t kinds of gums, 
such as gum arabic or gum tragacanth, or with starch, which is soluble vo 
water, or with other equivalent materials, either alone or mixed t gether im 
combination with acetic acid, or glyzerine, or saccharine solutions, or decoction’ 
of plants, or any other liquid which will produce the desired effect, the said 
materials being combined mechanically to a thick, syrup-like homogeneous mass, 
and then mixed.together with the aniline colour (which is to be rendered soluble 
in water) and heated in such aa) poses t a product ss. ss 
all the colouri: roperties q t to ’ 
which fs so arfeet ee woke Oe aie te aad wi Oe best success 
for dyeing all materials. 
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499. J. STERLE and J. HASTIE, Greenock, “‘ Apparatus for conveying and treat- 
ing animal charcoal and sugar.” — Dated 14th February, 1868. 

Phis improved apparatus is designed for dealing with the animal charcoal or 
sugar in agranulat state, and is applicable in sugar refineries and wherever 
ground animal charenal or sugar requires to be conveyed or to be treated in the 
manner indicated. The invention consists in arranging pipes or ducts in hori- 
zontal, vertical, or other required directions for the conveyance of the animal 
charcoal or sugar, and in a air currents produced by any convenient 
blowing or exhansting apparatus to travel along such p'pes in the direction in 
which the material is to be conveyed. If the animal charcoal is in a heated 
state from having been re-burned, cold air may be employed so asto cool and air 
it whilst conveying it from the situation of the re-burning kilns or retorts to that 
of the cisterns wherein it is to be used, or if the material is damp the air cur- 
rent may be heated by well-known means ¢o as to dry it.—Not proceeded with, 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic 4 pparatus, 
Electrical Apparatus, Galvanic Batteries. 


599. W. R. LAKE, Southampton-buildings, Chancery-lane London, * Electrical 
al or alarm apparatus "—Dated 22nd February, 1868. 
This invention is not described apart from the drawings. 


647. A. V. NEWTON, Chancery-lane. London, “ Electro-magnetic apparatus.” —A 
ecommunication.— Dated 26th February, 1868. 

The patentee c'aims, First, the employment of a series of rotatory magnets 
in combination with a series of stationary magnets arranged to operate in the 
manner substantially as described for the purpose set forth. Secondly, 
alternately energising and demagnetising the electro-magnets without breaking 
the connection between the poles of the bittery, substantially as set forth. 
Thirdly. in conveying the induced or secondary current from the magnets as 
they are demagnetised along with the current running to supply another set of 
magnets, substantially as described for the purpose set forth. Fourthly, the 
employtment of a series of adjustable conductors, snbtantially as described, 
whereby the speed and draught of the engine may be governed at pleasure, as 
set forth. 





Class 10.—MISCELLANEOUS 

Including all Specifications not found under the preceding heads, 

467. W. E. NEWTON, Chancery-lane, London, “ A watus for saving life in 
cases of shipwreck.” —A communication. —Dated \\th February, 1868. 

This invention is not described apart from the drawings. 

468. W. T. WOOLEY, Lever street, St. Luke's, London, “ Fastenings for pocket 
books, purses, &c.""—Dated \\th February. 1868. 

This invention has for its object improvements in locks or fastenings for purses, 

et books. bags, and other articles, and relates to such deseription of locks 
or fastenings known as double-action locks, in which a spring bolt and another 
bolt acted upon by the key are employed, the spring bolt being hitherto 
unfastened by the finger nail acting upon the pipe of the lock, whereby, in 
addition to the inconveni«nce of the arrangement, the lock or fastening was 
frequently broken or injured by the key being left in the lock when the article 
to which it was applied was closed, and the hasp forced into the lock. Now 
according to the present invention the inventor connects the spring catch or 
bolt to a sliding plate or ornament on the outside of the loc®, so that it can be 
operated by the hand, whilet the pipe of the lock is a fixture therein, and is 
altogether independent of the spring catch or bolt. By these means, whether 
the key is left in the lock of not after unlocking, the spring catch may be 
operated to connect or disconnect the lock with its hasp without any injury 
oceurring to the loek.— Not proceeded with, 

471, H.S BARRON, West Ham, “ Double action reciprocating pumps.”—Dated 
12th February, 1868 

Here the inventor employs a piston to which a determinate reciprocating 
action is given by any prime mover, and which works in a barrel having open 
ends, and furnished with a series of circumferential openings at a certain dis- 
tance from eitherend. This barrel is also susceptible of a reciprocating action 
within another anda outer barrel, which it is made to ft accurately, and 
eccentric with that portion on which the piston works; at either end of this 
outer barre! are two series of circumferential openings in ication with 
the suction and delivery pipes respectively, and corresponding In length 
with those already referred to in the said inner barrel. The action of the pump 
is as follows :—The piston being put in motion is made to come in contact with 
certain projections provided on the inner burrel at a short distance from the end 
of its (the piston’s) stroke. The inner barrel is thereby caused to move with it. 
By this means the openings which were during the preceding portion of the 
stroke in communication with the delivery openings of the outer barrel become 
cloved thereto, and open to the suction openings; as soon as this takes place 
the pressure which has hitherto acted on the annalar surface at oneend of the inner 
barrel, in conjunction with the partial vacuum at the other end, is replaced by 
the partial vacnum of the suction. The inner barrel then slides without the 
p'ston’s aid antil the change of openines is completed. The pi-ton immediately 
begins to recede, an! this action is repeated at the other end of the working 
barrel.— Not proceeded with, 

472. J. SMITH, Cheetham, Manchester, *‘ Apparatus for boiling animal and 
vegetable substances." — Dated \3th February, 1«#8. 

This invention consists in the application of a closed vessel in which a circu- 
lation of hot water or other liquid is kept up, as described in the specification 
of letters patent eranted to th: present inventor on the 3rd August. 1X67 (No 
2,243), to boiling bones for extracting the size and fatty matters, to boljing dye 
woods for extracting the colouring matters, and for various other similar pur- 

where animal or veget «ble substances are required to be subjected to the 
action of boiling liquids. When the apparatus is used for evaporating the 
solations obtained in the above named processes, the man hole must be taken 
off, cr an outlet provided for the escape of the steam. By means of these 
improvements the offensive and injurious effluvia given off in the boiling ot 

1 and other processes are avoided, or greatly diminished.— Not proceeded 

with, 

473. A. F. BAYFORD, St. John’s Wood, N.W., “* Apparatus for facilitating the 
teatering of plants in pots, &c."”—Dated 1th February, 1*68. 

This apparatus consiets of a tube of metal, hollow and curved at the end, and 
may be of any length upon which the suction power of the syringe to which it 
is fitted will efficiently act. it is screwed or otherwise fastened to the end of 
the syringe. instead of the t»p ordinarily employed, and is removable at pleasure 
The tube can be fitted to any syringe, but the larger sized syringe will be found 
to answer best. A small rose removable at pleasure can be readily fitted to the 
end of the tube if required. If desired the tube may be constructed to as to 
Open and shut like a telescope, or be fitted to a gutta-percha pipe. 

474. J. THORNTON, Pclygon, St, Pancras, and T. W. Voss, Compton-sireet, 
Brunswick square, London, ** Portable weighing apparatus.”—Dated 12th 
February, 1868. 

The patentees claim the application of the principle of the steel yard to a 
Series of slides, 60 as to fourm a portable weighing apparatus, as deseribed.— Not 
proceeded with. 

476. R. C. Ross, Manchester, “ Apparatus to be employed for cutting paper, 
pasteboard, textile fabrics, &c."—Dated | th February, 1868. 

This invention is designed for the purpose of cutting paper, pasteboard, 
textile fabrics, or other similar materials, either by m ans of a circular revolv- 
ing knife, or a laterally traversing knife having an inclined or angled cutting 
edge or surface. The improvements consist, First, in arranging or applying a 
cireular cutter (or disc having a sharp cutting edge) on a shaft mounted in 
bearings, which shaft may be driven by hand or power, and the bearings may 
be fixed, and the cutter revolve in ove position or movable direction, so that 
the disc cutter may travel or edvance whilst revolving, and as the disc rotates 
its sharpness is maintained by a pair of hones or sharpeners arranged in the 
framing ot the machine. Secondly, the improvements consist in the use of a 
knife or cutter having a lateral traverse, or, if desired, a lateral reciprocating 
motion, and an inclined or angled cutting edge which may be adjusted to any 
angle by slots and set screws; or the knife may be double edged, and the 
angles right and lett, so as to cut both in a forward and backward movement; 
or two cutters may be used, one above and the other below, to cut towards the 
centre of the thickness of the paper. The material to be cut is secured by 
clamp or otherwise on a table or bed, and which may either be stationary, or 
may move laterally, instead of the cutcers moving. The inventor also applies a 
smal! stationary knife or knives to the framing of the machine towards which 
the cut is made, so that the large cutter shall act against it and ensure the 
corner or la«t edge being cut smoothly. 

479. W. WoorTton, Westminster Bridge-road, London, “ Envelopes.”—Dated 
12th February, 1868. 

This invention has for its object the production of adhesive envelopes that 
cannot be opened by either steam or water without being so defaced as to show 
they had been tampered with. To prevent opening by steam or water the 
patentee applies to the underpart of the lap of the envelope a thin coating of a 
Composition of shellac, and spirit or naphtha, to which a small quantity of gum 
benzon may be added. The white or bleached shellac is preierred, as that 
Tenders the mixture as near as possible the colour of the mucilage which is next 
@pplie@ ; this composition fs superior fur the purpose to other waterproofing 
compounds. 





482. J. FOWLE, Cold Harbour, near Oxford, Berks, “ Arrangement of sewers 
and drains.” — Dated \2th February. 1868. 

Here the inventor proposes to carry off the storm waters of towns, by means 
of @ separate small barrel drain, or pipes of suitable material and size, aecord- 
ing to circumstatces, laid ander the present rain water gutters, close to the 
kerb of the footpath, one on each side of the way, except the street be a narrow 
one. Th: se drains are to be laid as shallow as possible, so as to be safe from 
injary by eartiage wheels, and for the obtaining of one uniform fall.—Not pro- 


486. F. Grenier, Paris, “‘ Kneading apparatus.”—Dated 18th February, 1868. 
This invention consists in the employment, in the construction of the 
ing apparatus tub turning on a vertical ae in 
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motion to two sets of blades or beaters ; the first set, which is of a helical form, 
serves to raise the dough; the second set, which is formed of straight or oblique 
blades, is to mix the dough. Two fixed to the serve 
prevent the dough from adhering to the wood of the apparatus. By this 
arrangement the tab In which the flour is placed turns on a vertical axis, and 
successively brings all partsof the dough on one side to the which 
separate it, and to the first set of beaters or blades which cut and mix it, and 
on the other side to the helical bledes which raise it and then let it fall.—Not 
proceeded with, 

487. W. E. DEVERNA, Liverpool, “‘ Improved fastener applicable as a substitute 

for buckles.’ — Dated \3th February, 1868. 

This fastener consi-ts of a plate or frame of metal, having two.side pieces 
attached thereto; one end of the plate is turned up, ard two openings or spaces 
are cut out of such end, the division between the two spaces forming a bar 
around which the strap or band is attached, the upper space serving to receive 
the other end or tab of the strap or band; the sides are prolonged beyond the 
plate, and contain a roller having a series of divisions or fluted spaces with 
angular ribs or prejections between them ; the tab of the strap or band to be 
passe! through the space between the plate and roller, and drawn upwards 
and above the upper part of the plate, and finally through the aperture in the 
curved end of the plate. Within the side pieces a flat finger-plate is hinged, 
and provided with a spring at the end nearest the curved end of the under plate 
on which the spring bears. The other end of the spring plate comes sufficiently 
near the roller to keep the strap or band in contact with the roller; thus, when 
the strap or band is passed through the fastener, it will be impossible to loosen 
or withdraw it until the spring plate is tilted by pressure of the finger, 80 as to 
inereare the space between it and the roller, and until this is done, the tighter 
the strap or band is pulled the firmer it becomes fastened, 

490. F. TOLHAUSEN, Paris, “‘ Apparatus for brush making.” —A communication, 
—Dated 13th February, 1868. 

This invention consists of the following three parts. First, the handle 
stock, case back, or containing part of the brush, which is made of wood, ivory, 
bone, horn, india-rubber, leather, metal, or any other subs‘ance suitable for the 
purpose. Secondly, this stock or handle receives the elastic or brushing 
matter, which the inventor terms the weft of the brush, and which con- 
stitutes the active portion of the brush. This weft is selected from the following 
animal, vegetable, and mineral matters, such as horsehair, gutta-percha, sorgho, 
vulcanised indla-rubber. metallic wire, or any capillary or ductile matter suited 
for the purpose. Thirdly, these matters, which form as it were the weft, are 
fixed or hound by means of a warp or texture which is made up of thread, 
twine, or wire, such as hemp, flax, cotton, silk, iron, copper, brass, or other 
pliable matters. The object of this invention is therefore to weave or inter- 
lace together the three parts afore. foned. ituting a brush, by means of 
self-acting hanical p for effecting this textare. 

491. W. Wooprretp, Redditch, “ Making up packets of needles for sale."—Dated 
18th February, 1868. 

Here the inventor takes a rectangular piece of paper of the kind commonly 
employed in wrapoing up or enclosing needles, the said paper being creased in 
the usual way, and he makes at about one-third the distance from one end of 
the said paper transverse incisions or cuts, the said incisions extending from 
the edge of the paper on either side to the longitudinal creases in the said 
paper, leaving the middle division of the paper undivided. The sides of the 
paper below the cut or divided parts are folde’ upon the middle division of the 
paper, and pasted or gummed for @ short distance; or a label is pasted or 
gummed upon the said folded sides so a8 to hold or secure them together. By 
then doubling the folded paper at its transveree crease, a case or sheath open 
at top is formed, the unfolded portion of the paper d by the trans 
cuts described being sitoated above and on either side the said case of sheath. 
The needles to be held in the case or sheath are stack upon a stip of fabric 
and enclosed in a paper wrapper, the heads of the needles being, of * " 
exposed, or the needles are enclosed loosely in a paper wrapper. needles 
so wrapped up are introduced into the case or sheath, the heads and uoper ends 
of the needles projecting from the top of the said case or sheath. By folding 
the loose side pieces or wings upon one another the needles are covered and 
concealed from view, and the wrappet now presefits the appearance of an 
ordinary wrapper. By finally folding the flaps at the top and bottom of the 
case or sheath, and tucking or engaging them together, the papering or making 
up of the packet of needles is complete. —Not proceeded with. 

















THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Frxisvep Iron Trape: Steady Trade: Demand for Rise af Wages 
in North Staffordshire Considered Serious : a that the 
Movement will Extend to the South : Impossibility of a Rise of 
Wages at Present : Increase in Wages Injurious to United States 
Trade: Trade with the States Checked by New Legislation ; Mis- 
cellaneous Classes of Iron in Request: Scarcity of Manual 
Labour—Pics: No Decided Improvement : Prices Ex, to be 
Firm at Quarter Day—Tronstone: Selling Well—Coa: Im- 
proving— Worcester EncinE Works Compant: General Meet- 
ing: Great Loss on Half-year—Uarpwarkes: Sustained Improve- 
ment : Localities Mentioned—Tur Co-operative LOCKSMITHS : 
More Accessions to the Society: Masters still have as mauy Men 
as tacy can find Work for—Trapg ScHooL FoR BIRMINGHAM— 
GOVERNMENT AND THE Factory Acts. 


THE iron trade of South Staffordshire is not in a worse condition 
than it was last week. Orders continue to arrive for small lots, both 
from the consumers direct and from merchants, all for home con- 
sumption; whilst on export aceount business is still being done on 
an encouraging scale with London and Liverpool. Yesterday 
(Thursday) in Birmingham, and the day before in Wolverhampton, 
the first-class houses displayed eaution in speaking of the state of 
affairs, which has been somewhat excessively written up in a com- 
munication which has obtained prominence in a loeal paper, and 
has in part been copied into journals published elsewhere. There 
is an improvement on all hands, but there is not the push that might 
be inferred by strangers who depend for their information upon 
such narrations. Steadiness is the best word for that which 
is now observed, and the leading houses hope that there 
will be no excitement. If there should, the result will 
be to throw trade back again very seriously. Engagements 
will be entered into upon the expectation that a conspicuous 
revival is near at hand, and these will not be met. The result 
will only be disappointment. The men, too, will be incited to 
make unreasonable demands, and the experience of this district is 
unfortunately too clear that once the men have made demands 
they are not easily quieted, however ble those d d 
may be. If the members of the trade should only let well alone 
and imitate nature the early spring time in ie, at which we 
have no doubt arrived, will gradually, it is hoped, develope itself 
into a pleasing summer and an abundant autumn. But there 
must be no forcing. The movement which the men in the north 
are understood to have begun with a view to a rise of wages is 
looked upon here not only as decidedly premature, but as serious, 
for there can be no doubt that if the movement is begun in the 
north it will extend to the south, and that the one is 
only a part of the other. The men have it in their power 
to materially embarrass the trade just now, and on their 
account, as well as that of the trade generally it is most 
earnestly to be hoped that no premature steps will be 
taken. It would be impossible for a rise in the price of iron to 
be sustained; and without a rise there could be no advance in 
wages. By and by, however, what is now desired by the men will 
come about in the natural order of things, if only the men will 
allow this to occur. The extent to which such a movement as 
that alleged to have been now begun in the north will act preju- 
dicially upop men and masters, is being strikingly exemplified here 
in the statement that an ‘‘eminent rail manufacturer went to 
Russia, and would have secured a contract for 45,000 tons of rails 
ata — that would have satisfied him, but he wascompelled to give 
up the offer, as there was no margin for strikes, advance of wages, 
&e., and he felt from experience that as soon as the workmen got 
to know that he had a heavy contract on hand they would strike 
for an advance in wages, and would continue to act in the same 
spirit. At all events these were the nds on which he 
declined, and the same reasons in all probability weighed with 
other manufacturers, for as a matter of fact the contract was taken 
by firms on the Continent, where they seem to have no fear as to 
the movements of their workmen.” 
Then an advance just now would greatly check the little trade 
that is being done with the United States, There, every effort is 
being made to produce iron and steel upon terms which com- 
te with ours. in that country is 
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lation to the States must expect to have that part of their trade 

by Mr. Morill’s bill for altering the warehousing regula- 
tions, and by Mr. Moorhead’s Tariff Bill, which will impose an 
average duty of about 20 per cent. on the chief kinds of metals and 
metallic manufactures imported into that country. It may be re- 
ferred from the foregoing statements that upon every ground mas- 
ters and men should just now be determined to make haste s'owly, 

The kinds of iron in request are of the miscellaneous class, no 
one being in chief ye Works are not capable of satisfying 
the customers with the promptitude they stipulate, but this means 
comparatively little. It must not thence be inferred that the 
books are overflowing with orders. The carrying on of the works 
when there are no large specifications in hand is accompanied with 
much delay in execution, and at the present time there is some 
hindrance experienced by reason of the somewhat limited supply 
of underhands. The men in the north allege that there is an 
absence of sufficient skilled labour. That is not our experience. 
The want, if there is any, refers to men who can find a market for 
their industry in any field of labour requiring manual strength. 
Many of these, during the recent depression and the hot weather, 
have moved elsewhere and have not returned, and the puddlers 
whom they assist are not very ready to meet the difficulty by 
working level-handed. 

Pigs are still changing hands without any marked improvement 
in other than exceptional cases. Such, however, are the sales 
that when quarter-day arrives prices wi!l be decidedly firm, because 
the transactions now taking place will enable vendors to ask such 
an advance. 

Tronstone is selling well. Vendors of proved qualities obtained 
out of this district report a marked increase in transactions, The 
extent to which such sales occur keep down prices. The native 
brands, whilst they have been selling fairly, have not been enabled 
to realise the prices which, but for the outside competition, would 
have been secured. Good mine pigs are selling at from £3 7s. 6d, 
to £3 19s. 64., and cold blast from £4 2s. 6d. to £4 5s, Where 
stocks had aceumulated on the premises of makers they are being 
reduced, and the orders that have recently been taken will keep 
some firms employed pretty actively who are not in a position to 
store. 

Coal is gradually improving both in the domestic and also the 
manufacturing departments. 

The Worcester Engine Works Company (Limited) held their 
ninth ordinary general meeting on Monday last. This concern, in 
its present condition, seems to be pretty nearly a duplicate of the 
Mersey Steel and Iron Company, and the remarks in the prominent 
columns of THs EnGingerR last week upon the Liverpool Com- 
pany would seem to apply to that at Worcester. The 
profit and loss account of the Worcester concern shows a 
deficit on the half-year of £445; but to this must be added 
£6579, which had arisen from absolute loss on contracts and upon 
assumed profits upon work in progress in former half years, which 
profits (the contracts having now been completed). it is found have 
not been realised. This is the statement of the directors, but it is 
not all, fur they intimate that a heavy loss will accrue in the realisa- 
tion of those assets which are set down as ‘‘outstanding debts.” 
An auditor called in by the directors sets down the ledger accounts 
due to the company at £36,241. On these and on some current 
acceptances, he says, “‘ a very heavy loss will be sustained, to meet 
which the reserve fund is totally inadequate.” Mr, A O. Sheriff, M.P., 
is the chairman of the directors, but he was absent from the meeting. 
He however sent a note imploring the shareholders not to damage 
the commercial credit of the undertaking by disparaging remarks. 
A year or two of good trade, he said, would enable them to wipe 
off the amount of loss indicated in the statement. Mr. J. W. Lee 
presided in Mr. Sheriff's absence, and ia his opening speech placed 
in the forefront, as some explanation of the present unfortunate 
state of the pany that ity had arisen for changing their 
manager three times in as many years. They had now, however, 
he heped, met with the right man in Mr. Rudd, who had qualified 
as a director. The meeting was ultimately adjourned for the 
report of Messrs. Bayfield and Eagles, professional auditors, of 
Birmingham, upon the whole concern. 

The gradual improvement in the hardware trades of Birmingham 
and South Staffordshire which was noticed last week has become 
even more marked. For export, generally, there is no material 
alteration. There is a slight increase in the orders from East 
India and also West India, the former for railway plant and 
rolling stock, and the latter for hardwares. From Australia 
reports confirm the expectation that a better trade will soon be 
experienced in that colony. Canada is taking a fair quantity of 
miscellaneous ironmongery. In the home trade the information 
received is to the effect that a general revival in business is 
experienced. Although country shopkeepers still evince some 
reluctance to buy a stock of goods, there is a steady supply of 
orders through the factors, and manufacturers who may be s 
in one branch are doing a brisk trade in others. 

In Birmingham the hollowware and tinplate goods command 
sufficient attention to keep most of the hands fully employed. 
For steel toys and edge-tools there is not so good ademand. The 
lamp and eshandelier makers, however, experience increased 
activity. For military guns orders being received are numerous, 
and this active demand will, it is expected. continue for some time. 
Electro-plated goods are not so frequently inquired for, and no 
inerease in orders is felt in the fancy trades. In some depart- 
ments the low price of copper has increased the sale, but in the 
metal trades generally business is far from satisfactory. 

Amongst the japanners and tinplate workers orders for goods 
suitable to the winter season are being received, and seem likely 
to be up to the average. Oabinet and best rim locks are in better 
request, and fireproof safes and deed boxes have improved. Cut 
nails and washers have increased in demand, and the same remark 
will apply to shelf and furnishing ironmongery. Galvanisers are 
doing a steadier trade in the “ roofing” and “‘piping ” branches. 

At Bilston the japanners and tinplate workers are better 
employed, but the ironplate workers have only a moderate supply 
of orders on hand. 

At Willenhall the lock trade is described as decidedly better, 
and the instances of “short time” are becoming rare. The rim, 
mortise, and dead branches are the least active, but in these 
departments, even there is an improvement upon some weeks 
past. Bolts and latches sre in tolerable good inquiry, but 
currycombs are not asked for so frequently as some short time 
since. At Wednesfield and the neighbourhood the trade has 
somewhat improved. 

At Wednesbury the works for the production of railway rolling 
stock and other engineering ironwork are fairly off for orders, 
chiefly, however, on export account. Much more might be done 
if the orders could only be obtained. The steam and gas tube 
makers are doing a little more, especially the latter. 

The chain and anchor works of Dudley are more fully occupied, 
principally on Admiralty orders. There is now some prospect of 
the dispute between the nail makers and their masters being settled. 
Some of the masters have given way to the men, and it is ex- 
pected that the step will be followed by others. There is, how- 
ever, a noticeable desire on the part of the factors to use machinery 
wherever it is possible, and thus render themselves more indepen- 
dent of the labour of the nailers. A leading member of the trade 
at Sedgley has opened a factory in which machinery will be used 
at Great Bridge. 

The co-operative lockmakers held another meeting in Wolver- 
hampton on Tuesday, and announced that of the 260 men in the 
trade they now employed 140, and that all the small masters were 
with them. They therefore hoped to be soon able to regulate the 
trade. How far they will be able to do so remains to be seen. The 
two principal masters from whom the co-operatives have recently _ 
obtained accessions are believed to have still as many men in their 
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manner of the Bristol trade school, on the premises in Birmingham 
of the Midland Institute. To fit up the part of the Institute 
intended to be used an outlay of about £250 in alterations 
and fittings will be required, and teachers’ expenses will be about 
£400 a year. At a meeting which was held in Birmingham on 
Thursday afternoon, and to which the manufacturers were invited, 
a resolution approving the scheme and making an appeal to the 
town on behalf of the money required, was passed. The subscrip- 
tion list at the close should annual guarantees to the amount of 
£48, and donations £40, 

The Government are now yielding to pressure to some extent 
in respect of the Factory Act. Mr. Robert Baker, the Inspector- 
in-Chief for this district, has just intimated that for any time 
not less than a month between the Ist of October and the 31st of 
March next, the hours of work may be from 7 a.m. till 7,p.m. and 
not of necessity from 6 a.m. to 6 p.m. 


WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


Tue Iron TRADE: The Improved Feeling Maintained, and More 
Encouraging Reports Received from other Ironmaking Districts : 
The Rail Mills in the District Tolerably well Employed: Prices 
Experiencing an (Improvement: Home Buyers not Purchasing to 
the Extent Anticipated: Shipments to the Russian Ports, and 
Probable Increase in the Exports: Slight Decrease in Shipments 
to America ; Continental Inquiries Increasing : Increased Demand 
for Bars, and Slight Advance in Quotations—THE Pia Iron 
TRADE—THE TINPLATE TRADE — THE STEAM CoaL TRADE— 
ProposeD NEW Graving Docu at NEwporRT—THE SovuTH 
Wa es CoLLieRY Company: Extraordinary General Meeting of 
Shareholders — THE Ross AND MonmoutH Raitway — Mon- 
MOUTHSHIRE RAILWAY AND CANaL CoMPANY’s ' DIVIDEND — 
OPENING OF THE BRECON AND MERTHYR RovuTE TO NEWPORT 
—STRIKE AT THE ALEXANDRA (NEWPORT) DocKs—TRADE OF 
THE SouTH WALES Ports. 


THE more buoyant feeling which lately began to manifestitself in the 
iron trade, and to which reference has been made in previous reports 
in THE ENGINEER, is being gradually pesca ues | as the season 
progresses, and from other iron making districts more encouraging 
reports continue to come to hand. The rail mills in the district 
are as a rule tolerably well employed, the gradually increasing 
demand for rails enabling most of the hands at the leading esta- 
blishments to work nearly full time, which they have not done for 
many months past. Prices are also experiencing an improvement, 
and should the orders anticipated from the Continent come forward, 
the present price of rails may be advanced. Home buyers have 
not as yet entered into such transactions as anticipated, yet the 
slight addition in the d dis fully maintained. At present there 
are scarcely any railway extensions going on, therefore makers can- 
not look with anything like confidence at this branch of the trade, 
but manufacturers are sanguine of the improvement being main- 
tained. A few vessels and steamers are being laden with rails for 
the Russian ports, and will be speedily followed by others, and it 
is now apparent the exports to that country during the remainder 
of the season will be in excess of those at the commencement. At 
the commencement of the navigation season to the Muscovite 
empire it was stated that the wants of Russia would be somewhat 
extensive, and manufacturers in this district were sanguine 
of obtaining a fair share of the orders. It was not, how- 
ever, until last month that Russian orders came _ into 
the market to any extent, and now several of the 
makers are employed in supplying the demand before the close of 
the shipping season. The shipments to America have slightly 
decreased, and present prices do not tempt buyers to enter freely 
into transactions. There are a few orders remaining on the books 
principally for the United States and British colonies, to which 
vessels will shortly be wanted to convey iron. From the Continent 
inquiries are increasing, but the actual transactions entered into 
are of a limited character. The increased demand for bars has 
caused a slight advance in quotations, while at the same time the 
ironmasters in the district are improving their quality. This, 
together with the facilities they possess for foreign shipment, give 
them an advantage over other makers in less favoured districts. The 
improvement which set in in the iron shipbuilding trade caused a 
slight movement in the demand for plates, but during the past 
week this branch of the trade has been less buoyant. Considering 
the time of year, pig iron makers may be said to be doing a fair 
amount of business. 

Tinplate makers are fairly placed for orders, especially for cokes, 
for which there is a good demand. 

The steam coal trade has fallen into a comparative state of 
dulness, as compared with its usual activity, in consequence of 
the strong gales which prevailed a fortnight or three weeks ago 
‘having prevented many vessels arriving at the local ports. It is, 
however, satisfactory to find that the demand for steam coal is 
gradually increasing, but as very few vessels have arrived within 
the past fortnight merchants and shippers experience a greater 
difficulty in obtaining tonnage than has been known for some 
months past. There are several orders on merchants and shippers’ 
books, principally for the East and Mediterranean ports, while 
from the Baltic the demand has slightly decreased; but as this is 
rather unusual at this period of the year, a revival is expected to 
take place before many days have elapsed. To the other foreign 
markets about an average quantity is being sent. There is an 
increased demand for house coal, but a considerable improvement 
must take place before the hands are fully employed in this branch 
of the trade. 

In last week’s report it was stated that the attention of the 
Newport Harbour Commissioners was to be called to the ineffi- 
ciency of the Harbour Act and the desirability of constructing a 
graving dock, the cost of which was estimated to be £20,000. At 
the meeting of the Harbour Commissioners the following resolu- 
tion, received from the town clerk, was read:—‘‘ That the atten- 
tion of the Harbour Commissioners be called to the urgent neces- 
sity of having a graving dock at Newport, and that they take 
measures for promoting the object.” As the subject could not be 
discussed without due notice being given, Mr. James Brown gave 
notice that at the next meeting of the commissioners he should 
submit a resolution to the effect that an application be made at 
the ensuing session of Parliament for powers to raise moneys for 
the establishing of a graving dock, and certain amendments of the 
existing Acts relating to the Harbour Commissioners. Every 
effort will be used to get the work carried out, as the want of a 
suitable graving-dock is said to entail on the town a loss of some- 
thing like £10,000 a year. 

An extraordinary general meeting of the shareholders in the 
South Wales Colliery Company was held at the company’s offices, 
Mr. Lawrence Heyworth, managing director, in the chair. The 
report of the directors stated that at the time the last report was 
issued the colliers in the district of the company’s colliery were 
out onstrike. The strike terminated in May om after a duration 
of more than three months. There had been a loss sustained of 
£4612 17s, 7d. during the past half-year. Of this sum £1061 7s. 1d. 
has been the loss of the working, and £3551 10s. 6d. that conse- 
quent upon the strike. The report of the colliery manager 
referred a to new openings and alterations which, when 
completed, will effect a saving in labour and engine power. The 
report of the colliery viewer and surveyor stated the ventilation to 
be adequate to the present requirements. The machinery was also 
in oe working condition, and equal to much more work than it 
~ ee do at present. After a long discussion the reports were 

opted. 

A meeting of the shareholders in the Ross and Monmouth 
Railway has been held, at which the directors gave a satisfactory 
account of the progress of the undertaking. The contract has been 
let to Mr. Firbank, of Newport, and the works are to be 
shortly commenced, The scheme is supported b; e Midland 
Railway Company, and when completed it is probable they will 





lease the line in order to have more direct access to the Monmouth- 
shire coal fields. A considerable number of shares have been 
— up by the inhabitants of the,district through which the line 
will pass. 

The directors of the Monmouthshire Railway and Canal 
Company announce a dividend at the rate of 4 per cent. per annum 
as compared with 5 per cent. in the sei} and 5 per cent in 
the corresponding half-year. The falling off in the receipts is 
solely attributable to the colliers’ strike and the stoppage of the 
Blaina Works. 

The Brecon and Merthyr route to Newport is now opened and in 
full working order. Through trains run from Newport to Merthyr 
and Brecon, the distance to the latter place being forty-seven miles, 
which is accomplished in about two hours and a-half. A large in- 
crease of traffic ought to follow the opening of this through com- 
munication. 

On the 9th inst. the workmen employed at the Alexandra 
Docks, Newport, struck work and paraded the town, going from 
house to house seeking alms, but as they got into the principal 
street the police put a stop to their proceedings. The men wanted 
an increase of wages, which the contractor refused to give. 

The Pontnewynydd Works, lately purchased by a Glasgow 
capitalist, will, it is said, be in full operation before the end of the 
year. 

The shipments of coal and iron from the local ports during the 
past month were as follows :— 

EXPORTS OF COAL, 


Aug., 1868, Aug., 1867. 

‘ons. Tons, 

Cardiff .. ce co co co I8S89B 2. oc oo co co 188,856 
BWewport .c co co co co SRRIB oe ce cc eco o- 298,585 
Swansea... 1. 12 o6 co 48,541 oo we oe oe oe 45,681 
Llanelly .. oc cc 06 of 9275 2. +e oe ce oo 15,462 

SHIPMENTS COASTWISE. 

Aug., 1863. Aug., 1867. 

Tons. Tons. 


— ee dl ee 
Newport .. .. oc ce ce 65,170 se co we oe oe 87,084 
Swansea... 22 co ce co 21,004 22 oo «2 oe ce 32,630 
Tdamelly «0 «c cc eco co 32,563 we co co ce co 48,684 
Newport also exported 14,271 tons; Cardiff, 11,146 tons iron and 
2844 tons ns fuel; and Swansea, 2151 tons iron and 5213 tons 
patent fuel. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPoo.: Mersey Docks and Harbour Board: The De Stier— 
NortTH-EASTERN District: Consett Iron Company : Sunderland 
Gas Company: The Cleveland Iron Trade--Norta BRiItTIsH 
RaILWaY—HALIFAX CORPORATION GASWORKS— NORTH-EASTERN 
RaILWaY: Consumption of Smoke by Locomotives—THE Brap- 
FORD TOWN COUNCIL AND THE AIRE—STATE OF TRADE: 
Sheffield, Leeds, South Yorkshire. 

Art the last sitting of the Mersey Docks and Harbour Board a letter 

was read from Mr. C. MacIver stating the intention of his firm to 

use the Morpeth dock for their large mail steamers, provided the 

Dock Board met them in some minor matters of detail, the most 

important of which was the admission of barges and Havre 

steamers at half-tide. The letter was referred to the Works Com- 
mittee and the Docks and Quays Committee for consideration. 

Messrs. Laird and Co., of Birkenhead, have completed another 
ram, the De Stier, for the Dutch Government. Her dimensions 
are as follows :—Length, 205ft.; breadth, 38ft.; depth, 19ft.; bur- 
then, 1326 tons. She is armour-plated with 6in. plates from 34ft. 
below the water-line up to the gunwale for the greater part of her 
length, the plates tapering slightly towards the ends. The armour 
rests on a backing of 10in. teak, and this again on an inner skin of 
lin., supported by the framing of the ship. Her turret, which is 
cylindrical, and constructed on Captain Cowper Coles’ principle, is 
protected all round by armour-plating, which in no place is in 
thickness less than Sin., increased to llin. round the ports, the 
plates resting upon a teak backing of 13in., with an inner iron skin 
of lin. The turret carries two 300-pounder rifle guns, having a 
range of fire from ten degrees of the line of keel forward, and six 
degrees aft, so that they can in rapid succession deliver her fire at 
almost all points, while the facility with which her twin screws 
enable her to turn will make her very handy in action. Her port 
sills are arranged at a height of 6ft. 6in. above water. 
The turret, in addition to the usual apparatus for working by 
hand, is fitted with steam gear, which is under the control of 
the captain of the turret, the starting gear being led up to the 
sighting platform. On the main deck is a shot-proof pilot tower, 
and a poop and forecastle fitted with supplementary cabins, in 
addition to accommodation for officers and crew below the main 
deck, under the protection of the armour, The ram-stem is of 
iron and of great strength, projecting about 5ft. at such a depth 
under water as to enable the ram to strike an enemy’s ship below 
her armour plating. Her machinery, which has been made by 
Messrs. Laird, consists of two pairs of surface condensing 
direct-acting engines, each of 175-horse power, giving 350- 
horse power collectively, and so arranged as to work to 
a very high indicated power, each pair of engines driving 
a screw under the counter of about 12ft. diameter. The De Stier 
made her official trial trip about ten days since, the Dutch 
Government being represented by Mr. H. G. Jansen. The vessel 
was complete in every respect, having her guns and ammunition 
and full amount of coals and stores on board. Her mean draft of 
water was 15ft. Ojin., the displacement on this draft being 2025 
tons. The speed was tested at the measured mile at the entrance 
to the Mersey, and six runs at full boiler-power gave a mean speed 
of 12°458 knots, the engines making 92} revolutions, and the in- 
dicated horse-power being 2257. Two runs at half boiler-power 
gave a mean speed of 10°778 knots, with 77 revolutions, and 1234 
indicated horse-power. The turning powers of the vessel were 
then tried, and she was found to make a complete circle in 4} 
minutes. 

The ordinary general meeting of the Consett Iron Company 
(Limited), was held on Saturday. The report of the directors 
showed a profit for the year ending June 30th, 1868, of £23,446, as 
compared with £28,401 for the year ending June 30th, 1867. The 
apparent diminution in the profits was more than accounted for by 
the fact that the special improvements and additions charged to 
revenue amounted in the year just ended to £14,966, as compared 
with £8707 in the year preceding. The erection of a 250ft. blast 
furnace chimney for drawing off the gas from the remodelled fur- 
naces has been let and is going forward. The further remodelling 
of the Consett blast furnace, so far as relates to taking off the gas 
from No. 6 furnace, erecting the most improved heating stoves, 
putting down boilers adapted to gas, removing the Bradley blast 
engines to Consett, and building a new engine house for them 
there, is being also proceeded with. The report was adopted and a 
dividend of 5s, 8d. per share declared. The meeting decided on 
retaining the services of Mr. Jonathan Priestman as resident 
managing director from the expiration of his present engagement, 
December 31st, 1868, at a fixed salary of £1200 per annum, and 
£2 10s. per cent. on the amounts paid as dividend on the original 
£300,000 share capital, with a limitation of such percentage to 
£900 per annum. This arrangement, it was understood, would be 
terminable at any time on twelve months’ notice from either party. 
The Sunderland Gas Company divides at the rate of 9 per cent. 
per annum on its original share capital for the past year. Messrs. 
Richardson and Duck, of South Stockton, have launched a fine 
iron vessel for the Bombay trade. The number of furnaces in 
blast in the Cleveland district is eighty-six, and there are fifty-four 
out of blast. A somewhat er tone is considered to prevail in 





the Cleveland pig iron trade. Several cargoes have cleared out of 
the Tees for the Continent, principally for Antwerp, Rotterdam, 
Calais, and Dunkirk, while large deliveries continue to be made to 


a 
Wales and Scotland. Russian contracts for rails are being rapidly 
worked up. Iron for shipbuilding purposes has been in 
request of late; the foundries are also pretty well employed, Pipes 
being in good request, while there are some considerable orders 
for chairs also in course of execution. 

It is understood that a letter has been received by the Dunferm. 
line Town Council from the North British Railway Company 
intimat.ng their willingness to construct a line between Dunferm. 
line and North Queensferry, and thus complete the communication 
between Edinburgh and Dunfermline, provided the public in the 
West of Fife subscribe the sum of £50,000 towards the under. 
taking. 

The storage for the Halifax Corporation Gasworks is being 
greatly extended ata cost of between £20,000 and £30,000, 4 
contract for a new gasholder has been let to Mr. B. Whitehouse 
of West Bromwich; the amount of the contract is £9000. , 

The North-Eastern Railway Company was summoned last week 
before the West Riding magistrates at Tadcaster for having, cop. 
trary to the 8th and 9th Victoria, cap. 20, sec. 114, emitted smoke 
from one of its locomotives. The charge was not pressed on the 
company’s agreeing that the offence should not be repeated, and 
consenting to pay costs. A new Act, passed last year, with reference 
to the clause oe which the company was summoned, makes the 
act of a servant the act of the company. ; 

Mr. W. R. C. Stansfield has obtained an ~ ge against the 
Bradford Town Council to prevent its fouling the river Aire, 
Complaints have been frequently made by Mr. Stansfield, but it is 
only since the Bradford town council has constructed a main 
sewer, which empties itself into the Bradford beck, the impurity 
of which flows into the Aire, that he has threatened the corpora. 
tion with legal proceedings. 

The steel, railway, armour-plate, and other heavy branches of 
Sheffield trade, continue active. The demand for steel has im. 
proved both on home and export account. _ 

The Leedsiron trade is considered to have improved. The forges 
have more inquiries, and a little more work is coming in. The 
machine tool makers also report a better demand. The manufac. 
ture of steam ploughs is active, but the locomotive builders are 
slack. A fair amount of rolling stock is being made for railways, 

The iron and coal trades of South Yorkshire remain without 
much alteration. The steel establishments are doing a good 
busi in B rails, tires, &c. There is no improvement in 
the coal trade with Lancashire, which is still quiet. Steam coal 
is, however, in good request for the Baltic, so that the quantity 
going just now to Grimsby and Hull is rather more than an 


average. 





PRICES CURRENT OF METALS AND OILS, 
1868. 1867. 
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Coprer—British—cake andtile,| £ s. d. £48 d. aod £48 d. 
to ° 3 0 0.. 74 0 0/7910 0.. 8010 0 
10 0..76 0 0 81 0 8 086 
0 0.. 80 0 0 83 O 0. 84 0 6 
® 0.. 82 0 0) 8 O 0.. 87 0 0 
0 0.. 80 0 0} 83 0 0.. 87 0 0 
00... 0 0 078 0 0. 000 
0 0.. 6710 0| 7210 0.. 73 0 0 
19 0., 72 © ; 76 0 7 000 
YELLOW METAL, per lb. ...... 0 6 O O74 0 O 7 O 07% 

1z0N, pig in Scotland, ton......| 2 13 104 cash. 213 6 cash. 
Bar, Welsh,in London ...... 6 5 0.. 615 0} 610 0.. 700 
Wailes........ 515 0.. 600 600. 000 
Staffordshire 75 0.. 770 «710 0. 000 
Rail, in Wales..............| 515 0.. 600 600... 000 
Sheets, singles in London.. . 950... 000 9 5 0.. 910 6 
65 0.. 0 0 0} 8 5 0.. 810 6 
75 0.. 710 0} 710 0.. 006 
915 0., 10 0 0 10 5 O., 1010 0 
16 5 0..18 7 6 19 5 0.19 7 6 
2 0 0.. 21 5 03110 0.. 000 
15 0..19 0 0) 1910 0.. 1915 0 
0 0.. 0 0 02015 0.. 000 
lo 0.. 2215 0) 23 0 0. 000 
15 0.. 0 0 031 00.. 000 
0 0.. 28 0 0 29 0 O.. 2910 0 
oe 0 0.. 29 0 0} 28 O 0.. 30 0 0 
Litharge, W.B. ...cscscseee | 24 0 0.. 0 O O} 25 00... 60 6 
QUICKSILVER, per bot. ........] 617 0.. 0 0 0| 617 0.. 0 0 0 
SPELTER, Silesian, per ton ....| 20 0 0.. 20 2 6) 2115 0.. 0 0 0 
English V & S ..ccsccesseers 1915 0. 000000. 00080 
ZINC, ditto sheet ......seeee00.| 25 0 0.. 25:10 0 26 00.. 008 
STEEL, Swedish faggot ........| 0 0 0.. 0 0 6} 000.. 000 
Mitvsccddescsesorcsecsecses| Oe 0 WC ES 8 G.. UT S 
TIN, Banca, per cwt........0..| 412 0.. 0 0 0} 414 0. 0 0 0 
Straits, fine—cash . 412 6.000490. 000 
41210... 0 0 0} 410 0.. 41010 
English blocks 415 0.. 416 0} 413 0.. 0900 
ars 416 0.. 417 0} 414 0.. 000 
oe 417 0.. 418 0} 416 0... 000 

TINPLATES, per bx of 225 shee 

ra cekgecs-aeuees 12h £8EC 18H 2868 
TX GittO 2. coee vecccerssececes 18 0. 19O 319 6. 1123 0 
IC charcoal sesccesssecesess 17626.318080041396. it 0 
IX ditto ......++. eseeccece 113 6.6. '14 OF 215 0. 117 0 
COALS, best, per ton ...seeeeee| 018 3.4 O19 O} 20 0 0.. 20 0 9 
Other SOFtS cesccecscseesess 015 6.. 017 3) O17 - O18 9 
OILS, per tun, Seal, pale ...... 36 0 0.. 9 0 040 0 0.. 41 0 0 
BrOWN .cccccccccccccccee| 31 0 0.. 0 0 0 35 0 0.. 0900 
Sperm, body ....ccccsesceese | 89 O 0.. 99 O 0/108 0 0.105 0 
Whale, South Sea, pale......| 35 0 0.. 36 0 0) 3810 0.. 40 0 9 
Yellow ceccceee-.coseces -| 34 00.. 000383 0 0.. OO y 
Brown .secees ecsecee| 33 0 01. O O 0 35 O 0.. 36 0 g 
E.I, Fish .. eoee| 31 0 02. 0 0 o 35 0 0.. 0 0 @ 
Olive, Gallipoli 68 0 0.. 0 0 0 68 0 0. 0 0 9 
8) - 6410 0.. 67 0 0| 65 O 0., 66 0 9 
Palm .... 4) 0 0.. 0 0 0/40 ®& 0... 4019 9 
Linseed ... 3110 0.. 0 0 0 87 0 ~ = s 0 
Rapeseed, English 33 0 0.. 0 0 0 40 0 O.. 0 
Browa’ ..+. 31 0 0.. 0 0 0 38 0 0. 0 0 
Foreign pale 35 0 0.. 35 10 0} 4200. 00 0 
Brown .. 3110 0.. 0 0 0 3810 0.. 39 0 0 
Lard secceses 64 0 0.. 66 0 0 57 0 0.. 0 0 0 
DR ncomumnuncnnt 8 Be 6 6 OS Su 38 0 0 


PRICES CURRENT OF TIMBER. 





1868. ; 1867. || 1868. * 
Per load— £64 2/24 & £6 || Perlosd— a22466,6624686 
CO eee 11 01210] 9 06 1010 || Yel. pine, per reduced O. 10 
5 410] 3 0 410)|| Canada, Ist quality 17 01810 17 0 15 10 
yellow 13 40);215 40 Qnd do... 11 101210 111) 12 4 
0 0 0! 0 0 O ©|| Archangel, yellow 1) 10 121)| 11 10 13 ° 
6 510] 5 5 510|| St PetersburgyeL. 11 012 0) 1010 1 > 
© 415| 310 440 || Finland ........ 7 0 3 0 ae a 
© 415] 310 5 0|| Memel .......... 12 013 0} © W a 
0 0 0] 0 0 © O|| Gothenburg, yeL.. 8 9 910) 8101 os 
0 51'} 310 6 0 whte £090 8028 
5 315] 2 0 8 0 || Gefie, yellow...... 9101010) 9 aa 
15 0 0| 3 0 810 || Soderhamn sooses 9 01010) 9 Olle 
0 5 3) 8 0 3 5 || Christiania,per 
0210/20 2 5|| Isf.byd by 9E1L 018 0] 0 000 
10 60);607 0) in. yel coos 
19 6 O| 5 O 6 O|| Deckplank,Dnt} org 3 0] 015 1 4 
000/000 O|]  perdot 
0 7 0] 410 5 0 || Staves, per standard * 7s 090 0 
0 810) 610 7 10} pip:.s.+-. 67 10 0 0/75 08) & 
3ft. 9in. puncheon 221023 0) 2 
© 18 10/1410 21 10 || Baltic, crown 3 50 0 |130 0 160 0 
015 0/18101510 || Pipe... } 13504 














Ramway Contracts.—An adjudication of contracts for the 
Belgian State Railways took place recently. The contracts com- 

i fifteen tenders, sixty iron wheels, with tires of Bes- 
semer cast steel and thirty axles of Bessemer cast steel. The 
fifteen’ tenders: were let to the house of Ragheno, of 
Malines, for the sum of £1808; this tender compares rather re- 
markably with that delivered by the Haine St. Pierre Company 
for the same work, and which amounted to £2991. The contract for 
the sixty wheels with cast steel tires was let to an English house 
—Collins, of Derby—at £720. The next lowest Belgian tender 
was that of the John Cockrill Company, £773. At about this time 
| last year a similar contract was let to M. Cabany, of Gand, at £871. 
| The thirty Bessemer cast steel axles were let to the Imphy St. 
| Seurin Steelworks Company at £174; a similar lot of axles was let 
| last year to the same French company, at £149. These differences 


in price from year to year are certainly singular. ‘ 
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THE MONT CENIS ENGINES. 

Tye Mont Cenis Railway has been so frequently brought 
before the public that it is very commonly assumed 
there is nothing more to be said on the subject. The 
idea is plausible, not without some foundation, and yet 
erroneous. It is true that with the line itself and the 

joulars of its construction most of our readers must 
familiar, either as a result of reading or of actual in- 
ion. But remarkable as gg itself ? in some 
it presents little worth the notice of engineers 
- , el with the engines by which it is Souhed. 
We do nut wish to underrate the difficulties encountered 
and overcome by the civil engineers and contractors who 
made the roadway, but these difficulties were as nothing 
compared with those which have beset the mechanical en- 
ineers who designed the engines and rolling stock. 
umerous diagrams and illustrations have been published 
with the intention of rendering the structural peculiarities 
of the Mont Cenis engines comprehensible; but uone of 
these published drawings are accurate, or convey a 
correct impression. We feel the more pleasure therefore 
in being enabled, by the-courtesy of Mr. A. Alexander—so 
well known for his labours in connection with this line— 
to place before our readers the first really correct drawings 
of the Mont Cenis engines that have appeared. Our 
supplement gives the plan and elevation of one of the ten 
standard engines built by Gouin et Cie, and now working 
the line. In our next impression we propose to give two 
full page engravings illustrating the details ‘of these 
engines, the snow plough, the arrangement by which the 
mid-rail is raised and lowered at level crossings, and in 
short, all that is necessary to place our readers in full pos- 
session of the constructive details of the rolling stock of 
the Mont Cenis Railway. 

We give below a condensed translation of the specifica- 
tion from which the engines were built. In it will be 
found many of the principal dimensions. It was at first 
ae mg that the engines should have six wheels, the 

ilers being carrying wheels only, supporting about six 
tons, and fitted with some arrangement for permitting sharp 
curves to be easily traversed. It was quickly found in 

ctice, however, that six-wheeled engines were absolutely 
inadmissable, the friction set up in passing round the curves 
‘was 80 excessive as seriously to militate against the efficiency 
of the machine. As a result the trailing wheels were all 
removed, and the removal and the necessary alterations 
occasioued one of the delays in the opening of the line. 
With the removal of the trailing wheels a greater load was 
thrown on the hinder pair of vertical drivers, and it became 
necessary to fit them with a second pair of bearings and 
bearing springs—a task of very great difficulty, overcome 
by Mr. Alexander with much success in a way which we 
shall illustrate in our next impression. 

The Mont Cenis engines have now been a sufficient time 
at work to enable a fair comparison to be drawn between 
their performance and that of ordinary locomotives. The 
weight of the engine we illustrate, full, is twenty-one tons, 
and it is capable in regular work of taking a train weighing 
thirty tons up an average gradient of 1 in 12, and roun 
curves of two chains radius. A load of thirty tons appears 
at first sight a very small thing, whereas it in reality con- 
stitutes a very remarkable performance. The gross load 
moved, including the engine, is fifty-one tons. The 
resistance of gravity on a grade of 1 in 12 is 187 Ib. per 
ton. The resistance of such a track as that over Mont 
Cenis cannot be less than 8 lb. per ton at eight miles per 
hour, the usual speed. So that the total resistance to be 
overcome, neglecting engine friction—which is obviously 
considerable—must be 9945 lb. Taking the resistance of 
an ordinary train on a level at 8 Ib, per ton, we find that 
it must weigh 1243 tons, in order that its resistance may 
equal 9945 lb. So that the performance of the Mont 
Cenis engine is equivalent to that of a goods engine of the 
heaviest class hauling a train of about 1210 tons on a 
level. Assuming the engine to carry its own coal 
and water, as the Mont Cenis engine does, it would 
weigh about 43 tons, and its load would be 1200 tons; 
but no 2l-ton engine of the ordinary construction in 
existence will draw a load of 1200 tons, even onad 
level, with certainty. The effect of the gradient of 1 in 12 
is to briug the resistance up to about twenty-four times as 
much as that required on a level. For gravity— 

187 Ib. + friction 8 Ib. per ton _. 
——_—— — P= OO 966, 

8 lb. resistance on a level 
and therefore, by multiplying the loads actually drawn by 
the Mont Cenis engines by 24°6, we get their true per- 
formance as reduced toa level. The net loads, therefore, 
taken daily by these little 21-ton engines equal about 738 
tons on an ordinary road; and when we call to mind the 
conditions of climate under which these engines work, we 
believe most of our readers will agree with us that they 

ve so far not been excelled in general efficiency. 

_ We have said that no 2l-ton engine, depending on its 
insistant weight alone for adhesion, will draw 1200 tons 
with certainty, and the truth of the proposition is easily 
demonstrated. 21 tons are 47,040 lb; we cannot assume a 


greater coefficient of adhesion than one-sixth, and <1 


= 7840 Ib.; but the resistance of 1200 tons at 8 Ib. per 
ton is 96001b., and 47040 — 
: 9600 
if ever realised in this or any other country. Thus we 
see that by the aid of the mid-rail, a light engine can do 
work of one double its weight, use it enables 
us at all times to realise a coefficient of more than 
one-fifth of the weight of the engine. Against this, of 
course, is to be urged the great complication of the Fell 
engine, and, as a consequence of this complication, it is 
unadvisable to adopt the mid-rail system except on very 
steep gradients. It must not be forgotten, however, that 
le present Mont Cenis engines are experimental in the 
fullest sense of the term, and it is not right to suppose that 
the mid-rail system is incapable of simplification, or that 
- Fell’s engines may not be improved upon; on the 
contrary, the chances are strong that much of that com- 
Plexity which now tells so heavily against the mid-rail 


l : 
re a coefficient seldom 





system will be greatly reduced. Whether it is or not, 
with Mr, Fell and his staff remains the credit of having 
proved that railways can not only be carried over the 
steepest mountains, but worked with success by steam 
locomotives. 

We do not propose here to enter into any minute descrip- 
tion of the engines or their mode of working. They areso 
complicated in some po we and the motion of the gear 
driving the horizontal wheels is so peculiar, that pages of 
letterpress would absolutely fail to render them compre- 
hensible. Little can be learned save from the drawings, 
and these are so clear that any engineer accustomed to 
read and use drawings cannot be at a loss. We shall 
supply next week such an explanation of the details we 
then propose to illustrate as will suffice to clear up any 
doubtful points, Nothing short of a model will render the 
action of the horizontal driving gear comprehensible, and 
we advise those who feel much interested, or who wish to 
obtain information respecting a very neat motion, to 
construct models from our drawings, which may be very 
easily done. Off the mid-rail the action is not quite per- 
fect, as the force is not communicated with strict regularity 
from the pistuns, but on the mid-rail it leaves nothing to 
be desired as far as regards smoothness of action. 

The specification runs as follows :— 


1. General Arrangements.—The gauge of the line is 3ft. 7*3in. 
The engines will have four wheels coupled and placed in the 
ordinary manner; between the fore and bind axles of these wheels 
four horizontal rollers are placed workingon a central rail. These 
rollers are coupled to each other and to the ordinary wheels by 
means of a system of levers and connecting rods, as shown in the 
drawings. The cylinders are two in number, horizontal, and have 
a steam chest common to both. 

2. Boiler.—The barrel of the boiler is composed of three rings of 
plates differing in diameter by the thickness of the plates and lap 
rivetted to each other. These circular lap seams are single rivetted 
the horizontal seams are double rivetted. The edge of the central 
plate of the shell is under the lap of the end rings of plate. The 
dome is placed in the centre of the length of the barrel, the plates 
and angle irons of which are of steel, as also the forward tube plate, 
which is flanged to receive the plates of the smoke-box; it is 
strengthened by four steel stays. The plates employed in the con- 
struction of the boiler should stand a tension of fifty-three tons 
per square inch, and should elongate at least one-twelfth before 
rupture. The boiler to be placed on the side frames so that the 
front end of the tubes shall be 2in. lower than at the end next 
the fire-box. The plates of the barrel of the boiler to be gin., those 
of the front tube plate to be jin, 

3. Fire-box —External Casing.—The plates and angles to be of 
French Bessemer steel, the crown and sides to be formed in three 
plates doubled rivetted. The crown to be strengthened with four 
steel plates of fe in. thickness, assisted by angles of at least 2jin. 
by 2jin. The frame of the fire-box to be 2} by ldin, That part of 
the fire-box which receives the mud-hole doors to be doubled in 
order that the —— may have a sufficiently long bearing. The 
plates shall be ordered two inches longer than the finished dimen- 
sions, and one end cut off and tested hot and cold. Thickness of 
the plates throughout, gin. ; thickness of the sides and crown, 

in. 
bet Mud-Hole Doors.--The mud-hole doors to be in gun metal, 
one to placed at each corner of the fire-box immediately above the 
frame, with an incline of 1 in 7, and another being in the smoke 
box immediately under the lowest row of tubes. All these plugs | 
to be screwed with a thread the same gauge as that employed on 
French rails. 

5. Frame of the Fire Door.—This frame to be of iron 2jin. 
wide. The interior diameters of the oval to be 13}in by 9jin. The 
plates to be sunk on the frame as shown in the drawing so as to be 
protected. 

6. Smoke-box.—The smoke-box to be made of good plates and 
angles. To be strengthened round the door by an iron frame of 
2hin. by ygin. The rivets fastening this frame to be countersunk 
outside. The door to be furnished with an interior angle fastened 
by rivets with countersunk heads. 

7. Dimensions of the Smoke-box.—Thickness of side and top 

lates, ,;yin.; thickness of front plates, jin.; thickness of door, 
tin. The chimney to be made of a single plate with rivets coun- 
tersunk outside. The socket to be of good flanged plate for placing 





on the smoke-box, to which it will be fastened with eight round- 
headed bolts. The top of the chimney to be furnished with a wire | 
spark-catcher of a mesh at least equal to No. 10 of the Birmingham 
gauge. Dimensions of the chimney.—Thickness of the plate, ;in.; | 
thickness of base, }in. | 

8. Dome.—The dome to be placed in the centre of the barrel of | 
the boiler. The seat to be made of a single plate, with an angle | 
forming a flange of which the thickness to be gin. after the fitting. | 
The dome itself to be we terminating at the top in a hemi- | 
sphere. At the bottom to be an angle similar to that of the seat 
with which it will join. The hole cut in the boiler to be of oval 
shape and smaller than the seating. Diameter of the dome, 17}in., 
thickness of plate, gin. 

9. Fire-box,—The sides and top of the fire-box to be made of the | 
same plate. The tube plate to diminish in thickness under the | 
tubes to the same thickness as the other sides, on a height of 2in. 
from the lower edge of the last tube. The back side to be in. | 
thick round the door, but only gin. elsewhere. Two fusible plugs 
to be placed in the top of the fire-box. 

10. Stay-bolts.—The stay-bolts to be of copper, best quality, 
strongly screwed and rivetted. Their diameter to be jin. 

1l. Stays of Fire-box Crown.— The crown of the fire-box to be 
strengthened with iron stays, fastened to the roof with screws. 
These stays must fit the planed portions of plate of the fire- 
box perfectly, and it is absolutely essential that a hammer should 
not be used to fit them to the roof. The ends of these stays 
must not extend more than jin. in length beyond the end of the 
crown. 

12. Tubes.—The tubes to be of brass, all ferruled at the fire-box 
end, at the smoke-box end twelve only to be ferruled. Ferrules to 
of steel ‘llin. thick. The diameter of the tubes to be rather 
greater at the smoke-box end. Exterior diameter of tubes 14in. 
Thickness of.tubes, Nos. 12 and 16, Birmingham gauge; that is to 
say, the exterior is cylindrical, the interior conic 

13. Fire-bars.—The fire-bars to be of wrought iron, 34in. by 1 by 
Zin., supported by a transverse bar, 14in. square at each end. The 
space between the bars to be jin. The transverse bars to be held by 
four iron supperts, 4in. by gin. 

14. Ash-pan.—The. ash- to be of sheet iron and T iron, the 
bottom to be strengthened by ¢wo T irons of at least 2in. by 14in. by 
tin., rivetted across at about 15in. from each end. Two fastenings 
at each side will attach the ash-pan to the fire-box frame. The 
ash-pan to be furnished at each end with a door jin. thick, 

15. Fire-box Door and Smoke-consuming A pparatus.—The door of 
the firebox to be'furnished with a diaphragm according to plan, 
and the double door pierced with holes for the admission of air. 
In the smoke-box a steam jet cock to be placed which can be 
worked from the foot-plate according to plan. 

16. Safety Valves.—The engines to furnished with safety 
valves on the Ramsbottom system according to plan. Each safety 
valve to be 3in. in diameter; the conical seat not to be more than 
“O6in. wide. 

17. Boiler Fittings. — The boiler to be furnished with all 
necessary fittings, such as blow-off cocks, water gauge glass, 





Bourdon gauge to indicate to twelve atmospheres, gauge cocks, super- 
heater cocks, &c, &c. ‘To have also a whistle and an alarm 


whistle, and a scumcock, as shown in the drawings. All cocks, &c. 
to be conveniently placed for working from the foot-plate. ; 

18. Steam Regulator.—The body of the regulator to be of gun- 
metal, and to be in. in thickness, and to be fixed in the dome, the 
spindle to be in steel, andto be 14in. diameter. 

19. Form of Steam Pipe.—In gun metal of jin. thickness, the 
pipes in copper, and the junctions in brass. 

xhaust Pipe.—To be in gun metal of the necessary size, 
connecting with the continuation pipes and valves. 

21. Bowler Tests.—The first boiler before lagging shall be tested 
with water to a pressure of 15 atmospheres. The deflections of the 
fire-box and of the barrel of the boiler during this test shall be 
carefully observed and noted as well as the permanent changes 
of form, if any. All the steam pipes shali be equally tested, 
either at the same time with the boiler or separately. After the 
hydraulic test the boiler shall be proved with steam to a pressure 
of ten atmospheres. 

22. Cylinders and Steam Chest.—The cylinders having been cast 
from the hardest possible metal, must be free from blow holes and 
faults of every kind. They shall be bored out to a diameter of 
16in., equal to the stroke of the pistons, which shall be also )6in., 
gin. clearance to be allowed at each end; each end of the cylinder 
to be bored out toa diameter jin. greater than that of the work- 
ing part. The angle shall be curved easily to facilitate the 
entrance of the segments of the piston. The ledges of the valve 
chest shall be planed and scraped. All joints shall be made with 
great care. 1 bolts and pins in the cylinders and steam chest 
shall be turned and their holes bored. The blow-off cocks shall 
be five in number, two on each cylinder and one on the steam 
chest, in addition to which a small cock and copper pipe shall be 
provided for passing water from the boiler into the steam chest in 
order to lubricate the cylinders during long descents. All the 
stuffing-box gland shall be in gun metal. The lagging of the 
cylinders shall be of wood covered with plate. Dimensions: 
Diameter of cylinders, 16in.; length of stroke, 16in.; distance be- 
tween axes of cylinders, 32in.; width of steam ports, 12jin.; length 
of steam ports, ljin.; length of exhaust ports, 2jin.; length of 
bars between ports, lin. 

23. Lubrication.—The cylinders shall be furnished with Roscoe’s 
lubricators, which shall provided and mounted by the con- 
structor. 

24. Slide Valves.—To be of gun metal, with steel spindles. 
Travel of the valve, 44in.; thickness of the wearing part, jin.; 
diameter of the spindle, 1}in. 

25. Pistons.—The pistons shall be of gun metal, and the rings of 
cast iron. 

26. Slides.—The slides to be of cast steel hardened. 

27. Crossheads.—To be of cast steel, if they cannot be obtained 
of proper form in iron of the first quality. The slide blocks to be 
furnished with the wearing parts of anti-friction metal. 

28. Connecting Rods.—To be of French Bessemer steel. The oil 
holes to be drilled out. The larger heads of the connecting rods to 
have gun-metal straps mounted with anti-friction metal bearings, 
and the smaller heads to have hardened steel bearings. ‘Lhe 
—~ oe rods to be mounted at both ends with anti-friction 
me 

29. Eccentrics.—The eccentrics to be in two parts, the principal 
in cast and the smaller in wrought iron, connected by studs in the 
wrought iron portion, with nuts on the cast iron side. The collars 
of the eccentric to be bored out and mounted with anti-friction 
metal. 

30. Link-motion Gear.—The links to bein French Bessemer iron 
hardened; the hanger bar, the levers, the valve, spindle, heads, 
and levers of this movement to be in first quality iron, the parts to 
be annealed and case hardened. 

31. Side Rods and Transmitting Levers.—The rocking levers 
which transmit motion from the internal piston rod heads to the 
outside connecting rods are to be in forged steel solid, otherwise 
in iron of first quality. These shafts shall be borne on iron 
standards firmly bracketed, on which the plumber blocks, in gun 
metal, are to be bolted. 

32. Reversing Lever.—This lever to be of ironas wellas its connect- 
ing rod; the bearing of these parts to be annealed and chilled; the 
axis of the connecting rod to be of Bessemer steel. The sector to be 
placed as shown in the drawings. 

33. Side Frames.—All the frame plates to be in steel, in one length 
of gin. thickness. The slides of the axle boxes to be fitted with the 
greatest possible care. The standards of the springs to be also of 
steel; those of the centre will support the frames of the horizontal 
wheels by means of iron bands fixed with countersunk rivets; 
these centre stay-bolts to reach the barrel of the boiler, to 
which they will be attached by L irons of 3jin. by 34in. by gin. 
The whole to be executed according to the drawings, which will be 
supplied to constructors, and all to be made with the utmost care, 
The thickness of the hinder stay-bolts to be jin., that of the front 
fin. The stay-bolts of the extremities to equal in length the width 
of the frame, to be fastened to the springs by angle steel of Sin. 
by 3in. by yyin. 

34. Supports of Exterior Slides.—These supports to be made of 
boiler plate with steel angles. 

35. Motion Plate.—This to be rivetted to the transverse stays. 
The bosses which carry the axes of the gear to be bored out. 

36. Running Boards.—The plates forming the running boards to 
bear on angles rivetted across the ends; other supports in forged 
angles will hold it in its length. The ends to be rounded and 
extend jin. beyond the angles. The joints to be made with butt- 


| strips. 


37. Draw Bar.—To be made in boiler plate stiffened with angle 
iron as shown in the drawings. 

38. Buffer Beam. —To be of oak without knots, shakes, or 
defects, the springs to be made conformably with the drawings, a 


| lamp bracket shall be fixed on the forward buffer beam; and the 
| initials of the Chemin de Fer du Mont Cenis to be placed on it. 
| Depth of the buffer beam 15in., thickness 4in. 


39. Hornplates.—For the fore and hind wheels the hornplates 
shall be in a single piece of cast steel, grooved and fitted. To have 
below stay bolts in steel fitted of jin. diameter. 

40. Frames of the Horizontal Wheels —These frames to be of 
wrought iron, their extremities, which slide on the transverse 
beam, shall be mounted with gun metal of jin. thickness. The 
bearings of the vertical shafts to be in gun metal lined with white 
metal, and the caps of wrought iron. ; 

41. Azle-boxes of the Vertical Wheels.—To be in gun metal lined 
with white metal, and the under bearings in the same manner in 
gun metal and completed conformably with the drawings. The 
fitting to be such that the axle shall only bear on a third of its 
circumference in the axle-box, conformably with the drawings. 

42. Springs.—The springs to be made of best spring steel, the 
suspension bars and their bearings to be in wrought iron, annealed 
and chilled. : 

43. Springs for the Internal Wheels.—These are to be spiral 
springs finished in exact conformity with the drawings. They are 
to be supported by spindles in the internal frame. E 

44. Cioss-bars and Screws for the Springs.—The cross-bars which 
rest on the springs as well as their adjusting screws are to be in 
French Bessemer steel. The screw to be forged with the cross-bar 
and to have a right and left-hand thread. 

45. Azles.—All the axles of the wheels to be in steel, and the 
spindles of the horizontal rollers in wrought iron. Y ; 

46. Wheels.—The wheels shall be discs of wrought iron dished, 
as shown in the drawings. They are to be forced on the axles 
with hydraulic pressure. The keys to be of steel. 

47. Wheel Tires. —Both of the vertical and horizontal wheels to 
be in Krupp’s steel. The tires of the internal rollers to be cylin- 
drical, those of the vertical wheels to be conical with an inclination 
of lin 16, The flanges to be ljin. in thickness and lin. projection, 
External diameter of the tires, 2ft. 4in.; width of the tires, 4jin. 

48. Cranks.—The external cranks to be of steel forced hot on to 
the axles. The keys to be of steel. The crank pins to be all of 
steel and forced into the cranks when heated. 
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49. Gearing.—The entire gearing to be in cast steel. The 
directors reserve to themselves the right of changing to any other 
method of driving the internal wheels than gearing previous to the 
commencement of the work.* 

50. Boiler Feed.—To be provided for by a gun metal pump and 
an injector. Diameter of pump plunger, 2in.; stroke of pump 
plunger. that of the steam piston. 

51. Check Valves—The boiler to be furnished with two check 
valves, one on each side, the valves of which are to be inter- 
changeable. 

52. Feed Pipes.—Of both pump and injector to be of copper with 
brass junctions jin. in thickness. 

53. Water Tank and Coal Bunker.—Shall be placed on the plat- 
form of the engine. A partition at the extremity of the fire-box 
will separate the eoal bunker from the tanks. These last shall be 
furnished with vertical doors in grooves, and shall have a com- 
munication between them by a copper pipe. All the rivets shall 
be countersunk inside. 

54. Breaks.—The mountings to be’ of wrought iron, the engine 
to be fitted with a supplementary break, pressing on the central 
rail as shown. All the working parts to be annealed and 

hardened. 

55. Hand Rails.—To be of wrought iron fixed in iron standards 
attached to the platform. 

56. Traction Hooks and Chains.—The engine to have. fore and 
hind traction hooks and chains of wrought iron. 

47. Sand-box.—On the front of the boiler formed of sheet iron, 
and furnished with two cocks and pipes to deliver in front of the 
wheels. and a pipe for a steam jet. 

58. Running Board.—To be of ygin. boiler plate. 

59. Boil-r Lagging.—The boiler to be lagged with’pine, with felt 
between it and a second legging of pine, the whole to be covered 
with sheet iron. 

60. Rail Guards.—The engine to be provided with rail guards in 
front and behind and for the central rail, which guards shall have 
sockets for snow ploughs. 

61. Cab.—A cab to be constructed comformably with the designs, 
the glasses to be of 14in. diameter and }in. thickness. 

63. Trials —When the erection is completed the machine is to 
be lowered on to its springs and tested in the workshop. The first 
test is to be with all the wheels locked, and the steam at nine 
atmospheres admitted into the cylinder. The second test is to be 
made with only the vertical or horizontal wheels locked. These 
trials are for the purpose of seeing that all the parts are in good 
order and that the joints are staunch. All defects that manifest 
themselves to be made good by the constructor. 

64. Painting. —The painting to pleted in the way in which 
first-class locomotives are turned out. The colours to be hereafter 
decided by the engineers of the pany. 

65. Tools.—Each locomotive to be provided with a box with 
padloek containing all tools usually sent out with locomotives. 

Drawings.—The railway company to furnish to the construc- 
tors a complete set of plans, sections, and detail drawings. The 
constructors are not to be responsible for any errors which may exist 
in these drawings, and if these errors occasion a loss of time or 
material the constructors are not to be responsible. 

67. Quality of Materials.—All materials employed in the con- 
struction of the engines, the quality of which is not specially stipu- 
lated above, are to be of the best quality in use for the several 
parts respe:tively; the workmanship is to be equal to that turned 
out by the best French constructors. The English dimensions are 
to be reduced into French measure by the constructors, who are 
not required to employ fractional parts below half a millimetre. 

69. Sub-contracting.—The constractors may not sub-let their 
contract, or any part of it, without the consent of the directors o 
the company. 

70. Patent Rights.—The patents are to be at the cost of the Mont 
Cenis Railway Company, as well for the system on which the 
machine is constructed as for the various apparatus = such 
as the Roscoe’s lubricator and Ramsbottom’s valves. Each 
piece of the machine to be separately weighed, and the list of these 
pieces and their weights to Be submitted to the engineer of the 
company as soon as possible. The total of these weights should accord 
with the total weight of the machine on a weigh-bridge of the 
western railway of France. The construction is to be inspected by 
the engineer of the company, who will have the right of rejecting 
any part which he considers not to fulfil the conditions of this 
oe A complete set of drawings with French dimensions 
shall be furnished to the company after the completion of the 
contract. The total weight of the machine shall not exceed the 
weight obtained by calculati All excess of weight, except for 
modifications by the company, shall be at the cost of the construc- 
tors. This weight shall be calculated (checking the company’s 
calculation) fifteen days after the delivery of the drawings, and 
shall be subject to an augmentation allowance of 5 per cent. 


Signed : Ernest GOUIN AND Co, 


Signed : ABINGER. 
Signed: ALEX. BROGDEN. 











} Directors. 








Sovurn KEnstncton MusrtumM.—Visitors during the week ending 
September 12th, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 15,966. On Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1779; total 17,745. 
Average of corresponding week in former years, 11,730. Total 
from the opening of the Museum, 7,762,986. 

THE FRENCH ATLANTIC CaBLE.—The manufacture of the new 
Transatlantic submarine telegraph cable for the French company 
—Société du Cable Transatlantique Francais (Limited)—was, ac- 
cording to the contract with the Telegraph Construction and Main- 
tenance Company (Limited), commenced at the Gutta-percha 
Works, Wharf-road, City-road, during the week. It is intended to 
submerge the cable next summer, between Brest and the United 
States, vid the Island of St. Pierre (Gulf of St. Lawrence). The 
Great Eastern steam ship has been chartered by the contractors 
for the purpose of assisting in the operation, and arrang ts are 
a for mooring her in the Medway, where she will be 

rought round from Liverpool direetly after the ‘‘equinox,” so 
that she may receive the cable as manufactured, and shipped at 
the contractors’ Greenwich works, where the process of putting on 
the outer covering or sheathing is carried on. 


Six SrzaM FIRE-ENGINES For Bompay.—In the year 1865, Sir 
Jamsetgee Jeejibhoy presented to the City of Bombay a steam fire- 
engine, leaving the selection of makers to the Government 
engineer, who entrusted the order to Shand, Mason, and Co., of 
London, and owing to the very satisfactory working of this engine, 
the municipal authorities ordered three thane toeeah Messrs. 
Smith, Fleming, and Co., who, after searching investigations and 
trials at the works of the various makers, selected them from the 
same firm, and upon their arrival in Bombay the Peninsular and 
Oriental Steam Navigation Company were so taken with their 
good working that they ordered a fifth steam fire-engine, and at the 
present time the authorities have resolved to extend their opera- 
tions, and to make another station; and in a letter recently 
received from the ee Commissioners of Bombay they state 
that there had been another serious fire in that city, and that the 
steam fire-engines worked very satisfactorily, and did good service; 
and this week a sixth steam fire-engine has been shipped on board 
the Amaze, bound for that port. At a recent trial with this 
engine 100 Ib. of steam were obtained in 9 min. and 22 sec., 
delivering the water 190ft. high; it is of the vertical description, 
35 indicated horse-power, has a very light yet durable appear- 
ance, and is altogether very handsomely finished, and of the same 
class as those which obtained for the makers, Shand, Mason, and 
Co., the Paris and other prize medals. 








* [\t was at first proposed to use cog gear, which was abandoned in favour 
of the arrangement shows, but this clause was suffered to remain in the speci- 


ON ELECTRICITY AND THE CORRELATIONS OF 
ELECTRICAL FORCE. 
By Desmonp G. FitzGEra.p. 
No. II. 

WE observe that the falling together of masses, and, in 
general, chemical combination, produce heat. 
another form of energy, is required again to separate the 
masses or the molecules, and, in the separation, becomes 
stored up in a permanently available form. From the 
important observation of Joule—that the quantity of heat 
evolved in the combustion of an equivalent of an element 
is proportionate to the aflinity of the element for oxygen— 
it appears that the repulsive (heat) force stored up in the 
separation of atoms or molecules is the equivalent of the 
attractive force of affinity which it counteracts. 

The analogy, however, between the falling together of 
masses and the combination of atoms or molecules, and 
between the modus operandi of their subsequent separa- 
tion in either case, is obviously a very limited one. Che- 
mical combination is something more than a mechanical 
contact, and, unless other conditions be complied with, 
accidentally or designedly, it is more than probable that 
no application of heat or energy can separate the chemical 
constituents of a compound. We may hereafter find 
reason to conclude that the essential condition in this 
case consists in the supply of the quantity of electricity 
which is deficient in order to constitute the normal equi- 
valent of the separated constituents. 

The class of bodies which we somewhat loosely term 
electro-positives—those in which the affinity for oxygen is 
the most marked—appear clearly to be the main repository 
of stored-up force or available energy. Such are coal, its 
main constituents carbon and hydrogen, and the vegetable 
products which we use as food or fuel. In these the force 
which is stored up is, almost evidently, of solar origin, and, 
according to Joule’s observation quoted above, the quantity 
of energy associated with each elementary equivalent 
should measure the intensity of the original attinity for 
oxygen which has been overcome. By means of coal or of 
carbon we obtain other electro-positives—the metals, in 
which the stored up energy is derived from the fuel used 
in their extraction. The solar force separates carbon from 
oxygen; the carbon force separates the metals from the 
same metalloid, or other electro-negative body. The quan- 
tity of energy required to effect the separation in any case 
is theoretically the equivalent of that rendered active when 
the metal is re-oxidised. In practice, however, a large pro- 
portion of the carbon heat-force is unavoidably wasted in 
separating or extracting the metal, and the oxidation of the 
latter cannot, therefore, under ordinary conditions, be an 
economical mode of utilising stored-up force. 

The chemical agencies, ever active in producing combina- 
tion—in diffusing force—are counteracted by the solar 
agency, equally active in producing decomposition—in con- 
centrating force. Through the latter agency indirectly, as 
through the former agencies directly, we obtain the most 
perfect artificial means of effecting the separation of the 
constituents of compounds, viz., the voltaic battery. In 
this, as in the smelting furnace, we oxidise an electro- 
| positive, a gift from the sun; but by means of the voltaic 

Scsnons we may effect decomposition at a low temperature, 
and with comparatively but little waste of the energy 
| produced by the effect of the oxidation actually taking 
| place. And at any point in its circuit, however distant 
| from the seat of chemical action, we may evolve heat or 
effect work. This voltaic battery, the most marvellous and 
the most important instrument of physical research, 
enables us at will to bind or unloose the elements which 
constitute the physical world. Can we rest satisfied with 
the explanation of its action conveyed by the gratuitous 
assertion that a “ peculiar property ” or “‘mode of motion,” 
termed electricity, and transmitted along the wire, is the 
cause of its various effects ? 

Beginning at the beginning, the separation of an electro- 
positive by solar agency, let us endeavour to find the clue 
that may render electrical science physically intelligible 
and true, as well as exact in a mathematical sense, thus 
placing it beyond the region of vague and unsatisfactory 
hypothesis. We shall have to consider facts which, col- 
lectively, may render probable a conclusion which can be 
arrived at from innumerable starting points, and which 
becomes the more convictive and certain the more closely 
it is scrutinised, and the more carefully it is tested. I 
mean the conclusion that (positive) electricity is not a 
force, nor a “ peculiar property,” nor a “ peculiar mode of 
motion,” but that it isan element in most respects analo- 
gous to ponderable matter. 

We may suppose that we have at hand all the necessary 
and the most delicate instruments; and we will, in the first 
place, examine the organised mechanism for utilising solar 
agency—the growing plant. 

I have some seeds of balsam and stock that have 
just germinated; they are exposed to diffused light, and 
are trying, under difficulties, to effect a very difficult 
decomposition—that of carbonic acid gas in the surround- 
ing atmosphere—in order to appropriate its carbon. I say 
under difficulties, for the supply of electricity is cut off, 
and, since germination took place, they have already used 
up all that it was in their power to abstract from sur- 
rounding objects. The earth in which they were sown is 
insulated, and in electrical contact with an electrometer, 
which now indicates a negative tension. I put my own 
interpretation upon the phenomenon, provisionally, as 
follows:—The sun furnishes, in the form of actinism, and 
perhaps also of heat, the energy to be stored up in the 
separated carbon, which energy pow tends to repel 
the oxygen with which the carbon is combined, or 
to counteract the attractive force between the two 
bodies. But, nevertheless, the carbon and the oxygen 
cannot come asunder unless a supply of (positive) 
electricity be allowed to flow from earth to the 
stomata, on the under side of the leaf, within which the 
decomposition should take place; for I have reason to 
believe that one equivalent of carbon, together with two 
equivalents of oxygen are, in their normal condition as 
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separate elements, combined with a greater quantity of 


This, or | 








(positive) electricity than is associated with one equivalent 
of carbonic acid. Those who have studied the phenomeng 
of electrolysis may possibly be inclined to agree with me 
upon this point. But let us supply from earth a little 
electricity by touching with the finger the electrometer ig 
connection with the insulated plants. In a few minuteg 
this electricity too is used up, and the electrometer again 
indicates a negative tension. The attraction of affinity, 
which the solar force tends to counteract in one direction’ 
becomes manifested in another; the oxygen, or the carbon, or 
both—for we cannot yet discriminate in detail—haye 
actually robbed the electrometer of a portion of its normal 
electricity. From previous experiments of longer dura- 
tion, I know already that plants will not appropriate 
carbon, and thrive, when thus cut off from the great source 
of electrical supply; so, lest the “‘ Society for the Preven. 
tion of Cruelty to Plants” should interfere, let us connect 
the galvanometer to earth and cover the seedlings with a 
blue glass, to sift the actinic rays, which they most want, 
from the excess of light and heat rays. 

The above experiment was first performed by Pouillet,* 
upon grains of wheat. With suitable precautions to avoid 
the polarisation of electrodes, the normal electrical current 
tending to pass from the roots to the leaves of a growing 
plant may be evidenced upon the galvanometer.t 

Let us now examine a few electro-positive bodies, 
beginning with charcoal obtained from the ligneous fibre 
or cellular tissue of a plant. At ordinary temperatures 
this shows no sign of a strong affinity for oxygen; it 
preserves intact its stored-up (heat) energy and its equi- 
valent of electricity. This apparent absence of any 
affinity for oxygen, at low temperatures, led Berzelius to place 
carbon near the electro-negative end of the electro-chemical 
series. But, at high temperatures, its affinity for oxygen 
is intense, and, as is indicated by the large quantity of 
heat-force stored up in it, it is one of the most powerfully 
electro-positive bodies. The complete combustion of one 
gramme of carbon is attended with the evolution of 8030 
calories (French); and, as the equivalent number of carbon 
is 6, the caloritic equivalent of this metalloid (combined 
with two equivalents, or 16 grammes, of oxygen) may be 
considered as 48,480 calories. This number, which is double 
the calorific equivalent as usually stated (the latter bein 
obtained from the heat evolved by the combination a 
half an equivalent of carbon with one equivalent of oxygen, 
to form CO,, probably expresses very closely the affinity of 
earbon for oxygen at a temperature of about 500 deg. Ceat, 
At still higher temperatures, carbon is perhaps capable of 
effecting the separation from oxygen of any of the metals, 
though, at a comparatively low temperature, the separa- 
tion of carbon from its combination with oxygen as carbonic 
acid may be accomplished by bringing into play the 
affinity for oxygen of the metal potassium. 

The fact of the affinities of carbon becoming generally 
manifested at high temperatures only, unfortunately pre- 
cludes the economical employment of this body as a positive 
element in the battery. The same fact renders it, when 
properly prepared, an excellent negative element. 

In contrast with carbon we may take the electro-positives, 
zinc, iron, and copper. At ordinary temperatures these 
become readily oxidised, at least superficially : in air, the 
coating of oxide which is formed protects them to some 
extent from further oxidation, but when this coating is 
removed by the action of an acid, combination proceeds 
with rapidity. In most cases, however, copper is decid dly 
electro-negative in comparison with either zinc or iron, 
When a surface of either of the latter is brought into close 
proximity with a surface of copper, or preferably of copper 
oxide, an extraordinary phenomenon takes place ; a por- 
tion of the normal electricity of the zinc or iron is set free, 
and they become positively charged, whilst the copper be- 
comes negatively charged, probably by induction. But when 
ana ueous conductor intervenes between the metallic surfaces 
the positive electricity passes to the copper, and the zinc or 
iron acquires a negative tension. In the latter case, chemi- 
cal combination actually takes place—a portion of the zine 
becomes oxidised, and the equivalent of electricity is 
evolved. In the former case, no chemical combination can 
be detected, and the unstable combination of the zine or 
iron with electricity would thus appear to be overcome 
merely by the action of an attractive force of affinity, even 
under circumstances in which no chemical combination ean 
occur. Upon this phenomenon was based the contact theory 
of Volta. But it has been successfully maintained, notably 
by De La Riveand Grove, that in this experiment chemical 
action actually takes place, to however minute an extent, be- 
tween the zincand theatmosphericoxygen ormoisture. Never- 
theless, the fact of the two plates, platinum and zine, of @ 
condenser becoming respectively charged — the zine 
positively and the copper negatively—when the plates are 
connected by a wire, has not yet received a satisfactory 
explanation, and would — to illustrate the action of 
chemical affinity between bodies relatively electro-positive 
and electro-negative, under circumstances in which this 
attraction of affinity does not actually perform work. 

Wher we combine copper, iron, or zinc with gaseous 
oxygen we obtain, according to Andrews, the following 
quantities of heat-force in the combustion of one gramme 
of these elements respectively :— 


Calories. 
Copper, forming CaO .. «se «2 «2 «5 «2 of #8 08 o@ 602 
Iron, ” Fe; O, (magnetic oxide) .- ee 1576 
Zine, ZnO we oe ov eo» 1301 


Since the chemical equivalents are Cu 31°75, Fe 28'00,and 
Zn 32°75, the affinities of the metals for oxygen should be 


i bers :— 
represented by the following numbers Odean. 


Copper .. oo e640 «8 ee 602 X 31°75 = 19113 
+ ll oc ec ve oe oe 1576 280 _-= 44128 
Zinc «se oo « ee 06 ce ee ee 1301 X 32°75 = 42607 


It will be observed that, according to these figures, the 
affinity for oxygen would be greater in the case of iron than 
in that of zinc. We notice, it is true, that in the former 
case the oxide formed is not, as in the latter, a simple 
binary compound; but the suspicion yet arises that the iron, 
from the combustion of which the above value for the 
calorific equivalent was arrived at, was impure—that itmay 








——¥ Annales de Chimie et de Physique, 20 serie, t. xxxv., p. 414. 
+ Annales, 3¢ series, t. xli., p. 198. 
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have contained carbon. The results obtained by Favre 
and Silbermann, 1n combining one equivalent of zinc and 
of iron, respectively, with one equivalent of sulphuric acid, 
or, rather of SO,, may therefore be advantageously com- 
ared with the above, In this case it is to be borne in 
mind that hydrogen is displaced from combination :— 

Iron. Zine. 


Heat evolved bv solution " Be 10,455 cal. 


sulpbur'e acid (dilute) 
Again, the following are the quantities of heat arrived 
at theoretically by Favre and Silbermann as being due to 
the combination of one gramme of each element with a 
corresponding equivalent weight of oxygen, to forma simple 
binary compound :— 


10,872 cal. 


Calories, 
Tron.. «+ «#* + ee 1352 

ZC opera ee ee ae 1291 

It would appear, therefore, according to the observation 
of Joule previously referred to, that, contrary to the 
received idea, the affinity for oxygen of iron is greater than 
the same affinity in zine. The iron here spoken of, how- 
ever, is pure iron—a product which in commerce is much 
more rare than platinum or catTmium, 

The quantity of heat-force similarly evolved in the com- 
bination of the undermentioned elemeuts with a single 
equivalent of oxygen is at least approximately expressed 
by the following figures :— 


7 8 «8 . + oe 


Calories. 
Hydrogen oo ee * © ee one . -. 34462 
Potassium oe ce 66 se @6 se 6 oe ee « 76238 
Sodium .. ee ee 96 es « ee ee 73510 
Lead -~ ee me 26 6h savas . 27675 


oe ee - .- . “-* - 


Silver Sor lel ioe au, on . 6113 

Sufficient has been said to show that the quantity of 
potential energy associated with various elements differs 
widely according to their electro-positive character. 

We have now to give our attention to one of the most 
important facts in the whole range of physical science, a 
law that may be concisely expressed as follows:—The 
combination of an equivalent of any (electro-positive) 
element with its equivalent of oxygen liberates in all cases 
the same quantity of e/ectricity. 

Errata.—In Art. No. 1, 18th line, for “ mechanical or 
thermal science,” read “thermal source.” In same page, 
3rd column, 40th line from bottom, for f t?, f= s” read 
Sef =e” 


IRON AND STEEL FROM ENGLAND TO 
AMERICA. 

TuosE ironmasters who have been accustomed to send 
jron on consignment to New York, to be used up in the 
States or else to be re-exported, may expect that the trade 
will soon receive considerable check by new legislation at 
Washington. Senator Morrill, the uncompromising 
opponent of free trade between this country and that, is 
again in motion. He obtained a committee to report upon 
the working of the system adopted there on the recom- 
mendation of Secretary Walker, by which foreign manu- 
facturers were enabled to place their goods in public or 
private bonded warehouses, where they might remain three 
years without payment of the duties or any interest 
thereon, and subject only to an additional charge of 10 per 
cent. upon the duties, if they remained in bond move than 


one year. And the duties were payable only on the with- 
drawal of the goods for use. By means of this arrange- 
ment Secretary Walker thought that this country might 
rival our own as a centre for the distribution of the com- 
merce of the world; at the same time that foreign manu- 
facturers and capitalists would be aided in their desire to 


command the United States’ markets. There was reason 
to conclude that this arrangement was not working well 
for the revenues of the United States; and Mr. Morrill’s 
committee has confirmed the suspicion. Previously it was 
clear that all imported goods might be stored for one year 
at the expense of Government without rent or interest, 
and afterwards be re-exported without payment of the 
duties, , 

It is now shown, certainly to the satisfaction of Mr. 
Morrill, that the working of the system has been to 
“seriously embarrass the domestic industry of the country.” 
Of the whole of the goods sent to the United States one- 


half enter through the warehouses; yet only 2 per cent. of 
them are re-exported. During the past year an average of 
nearly 3,900,000 dols, worth of imported property was in 


the warehouses, In this iron and steel was largely repre- 
sented. The duty due to the Government was 
20,000,000 dols. Thus it was shown that the Government 
were, in substance, lending that sum of money, without 
interest, to foreign manufacturers and importers. The 
committee report their belief that ultimately the ware- 
housing system must be abolished; but for the present 
they only recommend the passing of an Act to provide 
that on the entry of any goods the owner or his agent 
shall declare whether they are for consumption or export, 
and shall be bound by such declaration; that on with- 
drawing any goods for consumption the owner shall pay 
6 per cent. interest on the duties for whatever time pay- 
ment thereof may have been deferred. A bill of that class 
Senator Morrill has introduced, and by its terms exporters 
from England must prepare to regulate their transactions. 
A much heavier cloud is at the same time looming across 
the Atlantic. Mr. Moorhead’s New Tariff Bill has been 
postponed, but it is to receive prominence in the legislation 
of t i next session. Indeed it will then be the first busi- 
hess in order. Ironmasters must not be deluded in respect 
of the character of that bill. It has been adroitly drawn 
up. The advance of duties has been so regulated as to 
appear to increase the tariff on metals and manufactures 
of metals only slightly, but it will in reality add an average 
duty of nearly 20 per cent. on the chief kinds of metals 
and metallic products. In respect of the duties on iron 
the bill provides as follows :— 
shepea descriptions of iron, rolled, hammered, or made into 
1 — in forms of TL H, known as angle iron, or for 
pt ing hoops partly or wholly manufactured, or in any 
vant sr a ~y — provided forin the present tariff, excepting 
lished ey > la re and all descriptions of plate, sheet, 
lien of he e vanised iron, a specific | of 24 cents per lb., 
uties now imposed; and on all descriptions of iron 
No, 5 wire gauge, and on all rounds squares less 








than ;yth of an inch, and on all sheet or plate iron less than 
10 w.g., fof a cent per lb., in addition to the present duties; 
on galvanised and polished sheet iron of all descriptions 3} cents 
per lb., instead of the present duties. On all machinery com- 
posed in part of iron, or steel, or any other metal, 55 per cent. ad 
valorem. On wrought iron nuts or rivets, other than screw bolts, 
not exceeding 4in. in length, wholly or partially finished, of all 
descriptions, 3) cents per Ib. 

It is not quite clear that the heavier kinds of iron came 
under the category of “ all descriptions of iron” which are 
to pay 24 cents per lb., but it is presumed that it is in- 
tended to leave railway and merchant's bars, rounds, &c., 
untouched. 

The dead-set is made against British steel. The manu- 
facture of that metal has of late largely increased in the 
United States, and it is proposed to encourage the new 
industry by precluding competition. Steel products, too, of 
the heavier class are also to be kept out of the States if 
they have not been made there. A duty of no less than 
8 cents per lb. is desired to be imposed upon carriage, 
car, and locomotive springs. On steel of all descriptions 
and qualities an addition of 14 cents per Ib. is proposed 
over the existing duties, and 1 cent on steel scraps. The 
manufacture of iron-wire cloth has recently been commenced 
in the States. This, too, is to be “ encouraged.” Upon that 
product a duty of 2 cents per foot is to be levied when it 
is in an unpainted state, and 4 cents when in a painted, 
and 35 per cent ad valorem over all. Iron or steel wire 
rope made of wire more than 16 wire gauge is charged by 
this bill 6 cents per lb.; if made of wire less than 16, 
and not more than 25, then 7 cents; and if made of wire 
less than 25, then 8 cents are to be charged; if galvanised 
} cent more isto be put on; and wire covered with silk, 
cotton, or other material will pay 5 cents per Ib., in 
addition to the rates imposed on uncovered wire. Thus it 
will be seen that certain of the manufacturers who buy 
from the makers of steel are endeavoured to be propitiated, 
and opposition as much as possible staved off; but how far 
this may satisfy the great body of consumers has yet to be 
seen, 


ON CHANGES OF THE MOON’S SURFACE.* 
By Baron Von NADLER. 

THE earliest idea of the heavenly bodies was that they were 
simply accessories of the earth, and existing only on her account. 
The course of astronomical discovery compelled these notions to 
give place to another view, that these heavenly bodies were inde- 
pendent spheres; from this naturally sprang a desire to learn more 
of these distant worlds. This desire can be accomplished in part 
by means of the sight which the telescope gives of the surface of 
the heavenly bodies; and our own satellite in particular presents 
such a “wealth of objects” that the most diligent efforts of the 
observer of the present day will fall far short of the representation 
of them all, and much, very much must remain for his successors 
to accomplish. But though Riccioli more than 200 years ago 
attached to his Grimaldi’s almanac of the moon and superserip- 
tion, Nec homines vivere, nec plantes crescere possunt, and all 
subsequent observers must agree with him, yet there were not a 
few who sought to maintain a contrary opinion. In short, in- 
habitants of the moon have been sought for —Seténites, as Helvetius 
first called them. Greuthuysen hoped to see them when they 
might happen to be passing in a great mass through some moun- 
tain defile—wood roads was his own word—and if they them- 
selves could not be perceived, he was reluctant to abandon the 
hope that at least their buildings and similar works might be 
observed. But it is superfluous to dwell on a subject which rests 
upon such chimerical notions—the changes which we meet with 
in the moon, which have been brought about by natural power 
far greater and more marked than all the artificial works we have 
been able to execute; and these changes are still working, and 
since it cannot be dcubted that with our present instruments it 
would be possible to perceive from the moon events such as some 
voleanic eruptions and the raising of a new island out of the 
depths of the sea, so may we take a hint to discover, if possible, 
such events in the moon, and to explain analogously anything seen 
or supposed to be seen there. 

First, let us consider the volcanoes of which Sir W. Herschel 
speaks. That renowned inquirer expresses himself with all 
possible caution. He plainly states that he makes use of the 
word only because there must be some term of designation, and 
that he aimed at less than a definite explanation; notwithstand- 
ing this caution, however, many authors have spoken of burning: 
voleanoes in the moon as an undoubted fact; and with a reference 
to Herschel’s remarks, Herschel was the only one at that time 
who possessed such resources, and it had long been usual to 
receive all his cbservations without the proof, which no one but 
himself was able to give. These volcanoes we now know were 
the strong-shining ring mountains, Aristarchus, Copernicus, and 
Kepler, which he perceived on the dark part of the moon, and 
which everyone, who possess a telescope of sufficient power 
may also see at the approach of every quarter of the 
moon. They always appear the same, with the excep- 
tion of the small variations caused by libration, and I have 
never missed them, even in total eclipses, finding them even then 
bright and distinct enough to convince me, by measurement, that 
they were identical with these well-known ring mountains, This 
also would not have escaped the notice of Herschel if the 
important and varied undertakings of which he alone was capable 
had left him time to attend more especially to the moon, 
Schriiter, of Lilienthal, put forward to occupy the field left free by 
Herschel with telescopes of dimensions little less than Herschel’s, 


observed zealously and attentively the surface of the moon, and, 


his selenotopographical fragments for a long time excited general 
attention, though they are now almost forgotten; in fact, it cannot 
be denied that he mainly promoted the science by gaining Hard- 
ing and Bessel to astronomical pursuits, and providing them with 
means to dedicate themselves entirely to its service, for his 
instruments, which for a long time had crowded up the Gottingen 
Observatory, have, after a close examination by Gauss, been 
pronounced almost useless, and the telescopic mirrors, which were 
presented to the Cabinet des Physiques, are all that now remains. 
His observations were never collected, neither were his data offered 
to others for the purpose of being reduced to mean librations, and 
besides, he paid too little attention to the advice of his renowned 
friend, Olbers. He would discover variations on the moon’s 
surface without founding on them a moon mass, for he expressly 
declared that he regarded them as useless. My endeavours to 
obtain from his sketches a connected picture of the moon, or at 
least of a part of it, were in vain, and Bessel has shown the 
inaccuracy of his measuring apparatus by giving in one design of 
Schréter 42in., and in another 89in., for one and the same 
distance. Kunowsky has proved that all those variations which 
he pointed out were mere illusions. If we desire to arrive at 
unwistakeable conclusions respecting physical changes on the 
moon’s surface, it is imperatively necessary to bear in mind the 
optical variations, which may Ceeae—tih in displacement by 
libration; (2) in the different illumination by the sun; (3) in the 
changeable transparency of our atmosphere. 

1. Mountains situated nearer the centre than the edge of the 
moon’s disc in appearance are but little affected by libration; the 


nearer the edge the more they are affected. In such a position a | be 
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crater might be easily concealed by one of its sides, so that one 
might suppose it only a mountain; whilst by a libration which 
removes it further from the edge this concealment does not take 
place and we get sight of the crater; that of Schriéter’s newly de- 
scribed crater in the Ring Mountain Hevel is probably so to be 
explained. 

2. Mountain walls throw shadows as long only as the angle of 
the inclination is greater than the height of the sun above their 
horizon, and moreover in places situated far from the centre of 
the moun the shadow of a declivity is to our view concealed by 
the declivity itself; but the smaller mountains are only to be re- 
cognised by their shadows, and a whitish shadowless spot may 
always be circular, and sharply defined without our being able to 
distinguish whether here a crater, a mountain, or neither is ex- 
hibited. Most of the moon mountains demand of us repeated 
observations if we would gain a right judgment respecting them. 

3. Also, without either clouds or fog being distinctly observed, 
the transparency of our atmosphere is very different according to 
time and place, and little faint projecting forms may easily be- 
come alternately visible or invisible without adducing any other 
cause than the changeable diaphanism of our atmosphere. This 
alternation is more conspicuous in the so-called “* ri//len” (furrows), 
which with few exceptions are scarcely visible. I could point out 
many places which, under the most favourable circumstances of 
the air, appear streaked by numerous little rills, while at another 
time nothing, or nothing notable of them is to be seen. An ex- 
ception must be made only in the case of those which are so wide 
that we can perceive their shadows, as the rills near Huiggheus 
and Aristarchus. Schmidt at Athens, who published a pamphet 
exclusively onthe ri//en of the moon’s surface, has made the same re- 
mark. Also the green colour of some of the moon’s Jandscapes is 
scarcely visible; it generally appears only when the moon is either 
quite or nearly full, therefore all the shadows are wanting. At 
that time under favourable circumstances the greatest part of tho 
Mare Serenitatis appears of a uniform green colour with a defined 
edge towards its blackish grey margins, At other times these edges 
are observed, which are, however, but a lighter grey separated by a 
darker. but it is more difficult to distinguish clearly this green 
in M. Crisium and M. Humorum from the grey. 

Hitherto telescopes of large dimensions have not been pay | 
or at least not continuously, for the moon, for which we can fin 
sufficient reason. If gigantic instruments are to manifest their 
full power on these objects, not only occasionally but in an 
unbroken succession of nights, it is a matter of necessity that they 
be not placed in northern or central Europe, and especially not in 
the lower regions of the atmosphere. Also they must sdmit of a 
lighter and speedier manipulation, that it may be ible to direct 
them to all parts of the celestial vault. For double stars and 
nebulous spots it may suffice that the tube is movable only in or 
near the meridian, but this is by no means a sufficient condition 
for the moon, and we have never expected that Lord Rosse’s tele- 
scope would advance our moon knowledge. It is not here exclusively 
the question in the first instance of the utmost magnifying power, but 
quite different and more difficult conditions must be realised. We 
have learned, through the meritorious labours of Piazzi Smith, the 
unexpectedly great superiority which the Peak of Teneriffe offers 
to astronomical observations, and we can adduce the experiences of 
others, which unite in proving that the highest : le stations 
in a tropical or at least subtropical country are to be fixed upon as 
the most fit for observations of extreme delicacy. In Italy 
Domenique Cassini had seen spots on the disc of Venus; in Paris, 
though employing a more powerful instrument, he failed. I my- 
self, in Dorpat and Lamont, in Munich, have sought in vain for 
hese spots which de Vico and Secchi found in Rome, and made 
use of for the determination of that planet’s rotation. In South 
America Humboldt could see stars in the Great Bear which in 
Europe he in vain sought, although the constellation has a much 
greater altitude. Neither would Lassell have ch d his resid 
to Malta, had he not been aware of the great difference between 
the two climates; where the shadows of the trees can plainly be 
perceived by Venus light, there also more can be attained for the 
moon than in our northern climate. 

But in order to observe our satellite uninterruptedly and success- 
fully, it must be possible to turn our instrument to every part of 
the heavens. We must be able to observe the first visible sickle 
in the W or NW, after the new moon, and in the same manner 
the last in the E. A telescope which does not admit of this easy 
change of position may serve for other astronomical purposes ~for 
examinations of the moon’s surface it is useless. or even the 
largest refractors means may be devised to effect this, but the great 
reflectors are mostly too unwieldy. Mechanics must contrive in 
this respect new means, that the observer may be placed ina position 
to manage the great instrument in any direction that may be desired 
without extreme fatigue. For besides, that only under these 
circumstances, all the moon’s phases can be used, it is often 
necessary to keep an object in view for many successive hours, in 
order to catch its peculiarities. But, lastly, the carrying out com- 
pletely the representation of an extensive moon landscape, or even 
of the whole visible hemisphere, is so comprehensive a task that 
it cannot be expected from a single individual. W. Struvé, when 
he had set up the Dorpat refractor, thus expressed himself :—“ He 
who would delineate the moon with this telescope must relinquish 
every other test-work, for the details would be too many.” And 
it must be taken into consideration that the mapping forms but a 
of the labour here demanded, and that a time-robbing calcu- 
ation of the most varied kind must be made before and during the 
mapping; and thus we arrive at the calculation that the greatest 
labour of an individual cannot suffice, but many must partici- 

ate in the work. If, however, anything is to be gained 

y such united observation the globe of the moon must be 
arranged by degrees of latitude, for only in this manner 
woul its every phase be used by all employed—a long and 
troublesome method, so that it might appear to many that the 
results would not be worth the trouble; but if we wish to become 
fully acquainted with the material proportions of our satellite we 
have no other choice. Whatever has lately been observed in tho 
.crater Linné proves, at all events, that there real changes have 
/taken place, and that, too, under circumstances even visible to us. 
Since Linné (by my work commenced thirty-eight years since) formed 
achief point in the trigonometrical chain, I was enabled to give the 
proportionately exact information which was desired from me on 
different sides. The occurrence of reeptible changes is therefore 
for the first time proved, but cqualty pointed is the circumstance 
that these events are rare, for in seven years’ occupation with the 
moon’s surface I never met with such before, neither have 
Lohrmaur and other careful observers of that time. 

Since then no doubt can be entertained that in such a case 
everything depends on being able to criticise how such an object 
appeared formerly; so might a possibly exhaustive representation 
and description of all the objects visible to us on the moon’s sur- 
face be the fund tal itions of further intellectual advance. 
Photography will be able in many respects to facilitate the labours 
of which we have above spoken. Undoubtedly our incipient hopes 
went much further, but uranology must rejoice in this new 
resource; nevertheless photographic representations of the moon 
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| English miles, and it appears to us only un 


cannot srrive at the details which an experienced eye and a large 
telescope can obtain; and in this case everything depends on 
the most exact representation of these delicate details, for 
the greater ring mountains, plateaus, and chains of mountains 
belong to an epoch of formation very long past, and the present 
time does not dare to hope to perceive rf hanges in its g u 
configuration. And yet an occurrence, of which we are able to 
obtain knowledge, is of the most importance. The crater Linné, 
which has hitherto offered the only authentic example of an 
admitted change, shows a diameter of 1°4 geological miles, or six 
= an angle of five aud 

a-half seconds. We can hardly dare to expect still greater and 
more extensive occurrences, and a considerable time will elapse 
fore one will be able to give a comparative combination of these 
perceived relations, My eye, which has, undergone an operation 
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for cataract, will no longer permit me to make’accurate and special | small, it is one of the large class of bridges upon the Berlin and | these’ well foundations great ‘difficulties‘*had to be contended 
continuous observations, yet on the 10th of May, 1867,I attempted | Gorlitz Railway, which line was opened for traffic throughout its | against: trunks of oak trees, black with age, but retaining all 


an observation of the crater Linné in the helioweter of the 
Observatory at Bonn. I found it shaped exactly, and with the 
same throw of shadow as I remember to have seen it in 1831. 
The event, of whatever nature it may been, must have passed 
away without having any trace observable by me. I desire 
now to recommend to moon observers a hitherto little-considered 
subject, and one formerly very erroneously interpreted— the 
straights of light, which only show themselves in high sun illumina- 
tion; they make a show on Hevelin’s map, and even much later, as 
Montes, Myconius, Eryx, Crates, Hereus, Sepher, and Seir, while 
still nothing is certain about them but that they are by no means 
elevations. Ridges of only 50ft. high are yet to be recognised 
through their shadow near the light edges, whilst these straights 
never show the smallest shadow, and vanish in the vicinity of the 
light edges. Their effect is that we perceive in the full moon but 
very little of what is seen in the quadratures, and especially near 
the light edges. Most probably it is only a very great capability 
of reflection of the ground by the high position of the sun, and 
referable to internal causes. They proceed in a radiating manner 
from single bright ring mountains, especially from Tycho Coper- 
nicus, Kepler, Byrgius, Aristarchus, and Olbers; from some other 
ring mountains only single straights are proceeding on one side, 
as with Menelaus and Proclus. By a superficial observation they 
may easily be confounded with the mountain veins, and so much 
the more as these latter have often their origin at ring mountains; 
but an attentive observer will easily remark an essential difference 
between both appearances. I have endeavoured in my moon map 
to represent them; other observers, with the exception of those 
early ones who have explained them err ly, have not come to 
my knowledge—I mean as to whether they have made research as 
to whether any changes do occur in them. The easiest to observe 
is the light straight which divides the M. Lerenitatis almost equally 
in halves. Stillthereisanothercircumstance which mtiecmneort to 
a closer inquiry: it is visible almost up to the light edge. I have 
sometimes still observed traces of the NW part of the strait when 
that of the SE was yet covered in night, since none of the other 
straits admitted so long a visibility; I have examined it several 
times on account of shadow, but never perceived the smallest. 
Lastly, I would point out the rills of the moon’s surface, as objects 
whose visibility probably does not depend only on our atmosphere, 
but is to be referred to real changes ; thus I have sought for two 
long years in vain for the SW continuation of the ariadeus rill, 
though its existence came to my knowledge from other quarters till 
it came unexpectedly to my view in 1833 ; certainly a most delicate 
object. It will always be advisable to observe on the same evening 
not merely a single rill, but many somewhat similar ones, for as the 
earth’s atmosphere must exercise a like effect upon them all, so 
would a perceptible variation present us with a hint for further 
investigations. 

Wishes and propositions with the recollections of former years 
are all which I am now able to offer ; may they be an inducement 
to younger and more vigorous observers to draw new and fructify- 
ing facts to the light of our science; and may our satellite, after the 
monstrous fables which for almost the space of many thousand 
years have gained credence respecting it, now begin not only by its 
course, but also by its natural constitution, to permit us to pierce 
deeper into the secrets of the fabric of the universe. 








GBRIDGE OVER THE SPREE, BERLIN AND 
GORLITZ RAILWAY. 
THE remarkable bridge illustrated on 222 will be found 
well worth the attention of our,readers, the spans are 


| 


whole length during last year. The Spree Bridge consists of three | 
spans, each 61ft. 9jin. The construction of the spans is that of | 
trussed iron arches of a parabolic form, having a rise of 6ft. 24in. | 
The two-arch frames of each span are 7ft. 24in. apart, upon which, 
and at distances of about 3ft. apart, rest oak cross sleepers L5ft. | 
by 9in. by 8in., which support the rails and planking. Each arch 
frame, instead of being continuous, as in most other forms of | 
bridge, is hinged where it abuts against the spring courses, and | 
also at the centre of the span. These semi-arch frames, therefore, | 
act like one voussoir. Each semi-frame may, for the sake of de- | 
scription, be subdivided into three parts—that is to say, the arched 
rib, the vertical braces, and the diagonal braces. 

The horizontal rib consists of two L irons, 3in. by 3in. by jin., 
kept 4jin. apart by short I-shaped pieces of iron rivetted between 
them, excepting the places where the angle irons are covered 
and rivetted to a plate of bar-iron 13fin. wide, and varying from 
gin. to Zin. in thickness, according to the position. The details 
on page 218 fully show this portion of the construction, 

The arch rib is formed of two channel irons, each 8in. deep, 
3in. by jin., kept 4in. apart by I-shaped pieces intermediate to 
the points at which the vertical and diagonal braces join the | 
arch. These vertical and diagonal braces have an I-section, 
4in. by 3in. by Zin., and the width of 4in. allows them to pass in 
between the channel irons which form the arch, and be rivetted | 
to them. 

Tn consequence of the slight depth of the horizontal ribs thus 
offering small surfaces for the connection of the braces, fish plates 
are rivetted to the angle irons, and the braces are rivetted to both. 
There are twenty vertical and twenty diagonal braces in each semi- 
arch frame. The sleepers rest exactly over the junction of the 
ribs. The standards which support the light hand rail are bolted 
throughout at the ends of each sleeper. At the ends of the curved 
ribs, at the spring courses, and at the crown of the arch, are steel | 
rollers working in semi-cylindrical cast iron bearings, thus forming | 
hinges. At the spring courses cast iron abutting plates carrying | 
semi-cylindrical bearings are fixed, the rollers which rest between 
these bearings and those attached to the curved rib being provided 
with flanges, so as to effectually prevent their shifting laterally. 

The two semi-arches thus described simply thrust against each 
other at the crown of the arch, as do those also which are parallel 
to them, but they are in no possible manner connected at that point. 

The parallel semi-arch frames are, however, connected together 
by horizontal cross T irons, varying in scantling from 3in. by 3in. 
by jin. to 2in. by 2}in by }in., joining the adjacent horizontal 
and curved ribs. Also by diagonal cross ties of flat bar irons 
2}in. by jin., forming altogether a description of cross girder. In 
addition to the foregoing, the curved ribs are tied in plan by 
diagonals 3in. by 4in. 

The foundations of this bridge are well worthy of description 
from their peculiarity, as can be seen from the engravings on 
page 222. 'o support the piers ard abutments square wal's of 
masonry were built on wooden frames 12ft. 7in. by 13ft. by 7in. 
by 1ft. 9in. wide, well bolted and strapped together, provided with 
angle irons at the outer edges of the bottoms to resist penetration, 
and vertical tie tods to secure them to the brickwork. These 
frames were sunk side by side in the usual way until 
a layer of firmly bedded stones was reached. 
Having sunk the wells a sufficient depth into this strata, and 
excavated the ground as far as necessary, the filling of the wells 
was commenced by laying in 3ft. of beton in each well, and filling 
in the peeps sae with brickworkincement. On this foundation 
the piers and abutments, which are mainly of brickwork in cement, 











were built, the spring courses alone being of granite, In sinking 


their original toughness, being met with at various depths. These 
caused much trouble, but the unceasing industry and well-known 
skill of the resident engineer, Mr. W. H. E. Napier, M.LC.E., 
the whole of these difficulties were overcome. * 

The most striking feature in this style of railway bridge building 


| is the amount of headway obtainable in consequence of the depth 


of arch at the centre being only 11in. in a clear span of 61ft. 9}in. 
This bridge was built from the designs of W. B. Schmidt, chief 
resident engineer. 
The engineer-in-chief of the line being Mr. George B. Bruce, 
M.I.C.E., 2 Victoria-chambers, Westminster ; Mr. George Hough- 
ton, Assoc. Inst. C.E., was resident engineer. 


THE AMOUNT OF SALT IN SEA-WATER. 


CoMPARATIVELY few engineers, and still fewer non-professional 
people, are aware of the quantity of salt contained in sea-water 
They read details of analyses and can quote the results in figures; 
but they seldom have an accurate idea of the relative bulk of the 
salt compared with that of the water. The following diagrams 
copied from works used by Mr. 8S. M. Saxby in his course of in 





struction of Royal Navy engineers, will plainly illustrate this 
difference. The cabo, with ite. sides 1°58in. 4 and being hence 
just under four cubic inches in solidity, represents 1000 —-s 
sea-water of 1'022 specific gravity, taken at Sheerness at half-fi . 
The representation of the glass sealed tube, also to actual size, ! 
nearly filled with the salts from this sea-water, weighing 
grains. 

* Mr. Napier is at present engaged in surveying part of the Intercolonlal 
Railway. 
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other compartment of the re- 


it thus circulates, the pump 
being worked steadily by hand 
at the given rate. By means ofa 
condensing syringe attached to 
the tube the receiver is filled 
with air of any required pressure 
above that of the atmosphere, 
indicated by a pressure gauge not 
shown in the figure. 

A gauge shows the pressure 
resulting from resistance to the 
free passage of the air through 
the worms. At sixty revolutions 
of the pump per minute the 
quantity of air at atmospheric 
pressure passed through the 
worms corresponds approxi- 
mately with the mean of Reg- 
nault’s experiments ; then at four 
atmospheres’ pressure fifteen re- 
voiutions per minute would send 
through the worms the same 
mass of air in equal time, and so 
on for other densities. Suffice it 
to say, in a few words, that the 
results of careful experiments 
with this apparatus completely 
confirm Regnault’s results, and I 
have experienced sincere satisfac- 
tion from the dissipation of my 
long-pending doubts on this very 
essential point. 

It was well-remarked by Hirn 





THESE engines consist of two high pressure cylinders, each 13in. 


diameter and 15in. stroke. The piston rods are of steel, and fitted 
with pistons on the Ramsbottom principle; the crank is common 
to both engines, having both the connecting rods attached to one 


crank pin. The specialty of these engines consists of there being | 


only one eccentric for working both slide valves, and by the action 
of a lever with a rack and pinion acting upon a screw, the engines 
can be reversed with the greatest ease. 

The paddle-wheels are 5ft. Gin. diameter, and 3ft. Gin. wide, 


fitted with seven floats each, on the most —— fitting principle; | 


all the bushes and bearings of floats are made of lignum vite. The 
engines when working full boiler pressure will exert about 44 
horse power. 

They are supplied with steam from a boiler on the Field prin- 
ciple, 6ft. long, and 5ft. Gin. outside diameter, and having thirty- 
six tubes, 2ft. Gin. long, round the inside of the fire-box, so that 
the action of the flame may be taken from the }-in. plate forming 
the fire-box. The remainder of the tubes, 129 in number, are only 
lft 9in. long; inside diameter of large tube 2{in.; inside diameter of 
small tube, ljin. The Cobden is intended for light tug-boat 
service on the upper Thames, and the engines are favourable 
specimens of engineering. 








ON THE DYNAMICAL THEORY OF HEAT. 
By JoserH GILL, Esq. 

To the Editors of the “ Philosophical Magazine and Journal.” 
GENTLEMEN,—Four years ago you were so good as to allow me to 
state in the ‘‘ Philosophical Magazine” some objections to the 
dynamical theory of heat which I then entertained from the appa- 
rent results of numerous experiments on the practical working of 
steam engines, At that time I ventured to think that the specitic 
heat of air might possibly vary with its density, though the con- 
trary had been proved by the celebrated experiments of Regnault. 
Since that time I began again the study of Regnault’s ‘* Expé- 
riences,” particularly respecting the specific heat of gases under 
different pressures; and while I felt fresh admiration for the 
wonderful sagacity and fertility of resource displayed in his ex- 


periments, and could see no fair reason to doubt his results as to | 


the calorific capacity of air at different densities, I could not rest 
satisfied until I had planned a repetition of his principal experi- 
ments on this point in a new shape. The only circumstance in his 
mode of proceeding about which I could have any doubt was the 
fall of pressure from the varying density of the air in the large 
reservoir to the constant lower pressure maintained in the calori- 
metric part of the apparatus; and I imagined it might be more 
satisfactory, at least as a variation of the experiment, if the 
ae | and cooling worms were traversed by a current of the com- 
pressed sir from a mass contained in an adjoining reservoir, and 
caused mechanically to circulate through the apparatus without 
appreciable change of density or tension. 

0 effect this I copied as closely as possible the arrangement of 
Regnault’s heating and cooling worms, and added a receiver of 
sheet copper, 7in. in diameter and 30in. long, divided into two 
compartments by an air-tight diaphragm. To this diaphragm is 
fixed a circulating pump, a brass model of a steam engine cylinder 
accurately finished, with but slight lap and lead on the valve, the 
Piston being worked by a handle on a fly-wheel fixed on the outer 
end of the crank shaft, which passes through a stuffing-box on the 
side of the receiver. The air is taken into the pump through a 
Pipe, answering to the steam inlet pipe, and discharged into the 


that as the capacity of gases for 
heat is constant, or nearly so, the facts of the heating and cooling 
of a gas by compression and expansion are inexplicable and really 
without a cause, unless we allow a direct relation between the 
| work expended or produced and the heating and cooling of the 
| gas. The same direct relation of cause and effect ought to exist 
in the case of steam, and as saturated steam cannot lose heat with- 
| out a corresponding amount of condensation, the return into water 
of a portion of the working steam equivalent to the work done 
seems to be an inevitable conclusion. Hirn’s later experiments on 
the working of large steam engines, described in his ‘‘ Exposi- 
| tion Analytique,” 1865, seem to prove this relation, and it is now 
| supposed that the anomalous results of former experiments are 
attributable chiefly to the presence of water in the steam. This 
point has been fairly proved by the use of superheated steam in 
Hirn’s more recent experiments, and a fresh series of experiments 
which I have been recently making with a different method, which 
I believe to be novel, lead to the same conclusion in a manner 
which does not seem to admit of further doubt on the subject. I 
shall probably ere long be requesting of you the favour to allow a 
brief statement of these experiments to appear in the *‘ Philoso- 
phical Magazine;” meanwhile the insertion of the present remarks 
would much oblige me.—I remain, Gentlemen, your obedient 
servant, JOSEPH GILL, 
Palermo, March 19th, 1868. 





The first law of thermodynamics enounces that heat and me- 
chanical energy are mutually convertible. The direct conversion 
of mechanical energy into heat seems sufficiently obvious from 
various known phenomenon of friction and percussion ; and the 
admirable experiments of Joule have shown, with an accuracy 
sufficient for all practical purposes, that in the process of friction 
mechanical energy is directly converted or transformed into heat 
in the proportion of 772 foot-pounds for each British unit of heat. 
The direct conversion of heat into work is not so obvious, and 
satisfactory experimental proofs of the fact are still wanting. 

Physically considered, the universe has been defined as matter 
and motion; and, as far as human means are concerned, it is 
allowed that matter and motion can neither becreated nor destroyed. 
In all the wonderful transformations of matter revealed by 
chemistry it is well known that the quantities of the substances 
acted on are absolutely constant; not an atom is destroyed or 
created ; and physi i now d trates in a manner 
almost equally convincing that motion, or the free unbalanced 
action of force on matter, as well as force itself in a potential 
state, where it is counterbalanced by some equivalent resistance, is 
also absolutely constant in all the various transformations through 
which it may be caused to pass. The genius of Lavoisier established 
| the truth of the conservation of matter ; and many living authori- 








ties of the highest scientific standing have concurred in establish- 
ing the certainty of the conservation of force, a theory which 
appears to shed a fresh light upon almost every branch of physical 
| inquiry, and to impart a new interest to subjects the study of 
which was already beginning to settle down ina quiet current of 
| fixed opinions. 
| The grand simplicity of the idea of the conservation of force, to- 
| gether with the tendency to generalise, which influences most in- 
| quirers in scientific matters, would naturally lead to the belief 
that if mechanical energy is directly convertible into heat, heat 
| should be also directly convertible into mechanical energy, and, of 
course, in the same proportion. Hence it is assumed that when a 
hot perfect gas performs work by expansion in a cylinder supposed 
to bs avuhell to the thermometric effects of heat, and having a 





ceiver through the exhaust, and | 
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piston moving without friction, it must naturally lose as much 
heat in raising a weight of 772 1b. 1ft. as would raise the tem- 
perature of 1 lb. of liquid water one degree of Fahrenheit’s scale, 
B» the same reasoning, steam, in performing work in vessels sup- 
po ed to be equally neutral to heat, should lose exactly the same 
quan itv of heat in doing the same quantity of work: and as per- 
fect steam (neither superheated nor containing water in suspension) 
cannot lose heat without undergoing a corresponding amount of 
condensation, it is assumed that in the working of the steam 
engine as much steam is cond d (th tically) as corresponds to 
the amount of works performed in the proportion of Joule’s equi- 
valent, and consequently that the quantitative heat of the steam 
passing into the condenser is by so much less than the total heat 
of the steam furnished by the boiler to the engine. 

More than thirty years ago Seguin, in his interesting work ‘‘ On 
the Influence of Railways,” endeavoured to trace the dynamical re- 
lation which he saw must exist between the heat applied to the 
boiler and the energy developed by the engine; and it is remarkable 
that in many experiments made by him on the actual working of 
steam engines, with the express purpose of proving the disappear- 
ance of quantitative heat which he thought must be converted 
. 4 the work done, he could not detect the expected disappearance 
of heat. 

Soon afterwards Mayer published some very interesting specula- 
tions on the mechanical equivalent of heat ; and, from theoretical 
considerations on the effect of heat in increasing the elastic pressure 
of air, he deduced a numerical value of the dynamical equivalent, 
which agrees very closely with the result of Dr. Joule’s indepen- 
dent and highly philosophical experiments. These experiments 
proved indisputably that mechanical energy is directly convertible 
into heat ; but so far no experiments seem to have proved with 
equal clearness that heat was directly convertible into mechanical 
work. More recently this part of the inquiry was taken up by the 
distingished engineer M. Hirn, of Colmar, who like M. Seguin at 
an earlier (omy instituted a series of experiments on the actual 
working of large steam engines, to ascertain, if possible, the dis- 
appearance of heat equivalent to the work done as assumed by the 
dynamical theory ; but he could not obtain satisfactory proof of 
the direct disappearance of quantitative heat from the working 
steam as an equivalent of the work done, These negative results 
led to a controversy, in which the correctness of the dynamical 
theory was ably sustained by Professor Clausius; and at his 
suggestion M. Hirn made a fresh series of experiments on the large 
scale as before, from which he still could detect no disappearance 
of the heat supposed to be changed into the work done. His ap- 
parent facts were again ably combated by the supporters of the 
dynamical theory ; and finally, in 1862, M. Hirn published a work 
in which he admits that his former views were erroneous, and shows 
himself a convert to the dynamical theory, giving a fresh set of ex- 
periments on large engines, in which he shows that heat does dis- 
appear from steam in the act of performing mechanical work. He 
argues that it must be so, as work or heat would be produced from 
nothing unless we allow that an equivalent of heat has been ac- 
tually transformed into the work done, or reproduced in the heat 
developed by friction—and consequently that, in all cases where 
work has been performed by a hot elastic fluid, the fluid must con- 
tain less heat after the work is done than it contained before, the 
heat which has disappeared being the equivalent of the work done, 
and in fact transformed into this work. Moreover, when a gas is 
compressed it becomes hotter; when it expands against a moderated 
resistance its temperature falls. In a simply dynamical point of 
view, this case is like the winding up and unwinding of a spring : 
force from some exterior source is transferred to the compressed 
fluid, which in expanding back against a moderated resistance to 
its initial tension gives out the same amount of force. But how 
explain the heating and cooling of the gas? Formerly the ex- 
planation was easy, on the supposition that the specific heat- of 
gases varied with the density, the capacity for heat increasing 
as the density decreased. Regnault’s experiments showed that the 
capacity of gases for heat is constant, or nearly so; consequent: 
the facts of the heating and cooling of a gas by compression an 
expansion are inexplicable, and really without a cause, unless we 
allow a direct relation between the work expended or produced 
and the heating and cooling of the gas. 

It has been supposed that M. Hirn’s more recent experiments, 
described in his £xposition Analytique et Expérimentale, prove an 
exact proportionality between the work performed by the engine 
and the excess of heat supposed to exist in the steam as it leaves 
the boiler above the quantity of heat which it contains as it leaves 
the cylinder, which latter quantity is found inthe condenser—in 
other words, that the work performed is proportional to the heat 
which disappears from the steam in its passage through the engine. 
After careful examination of the phenomena, I think it will be 
found that this statement, though on the whole undoubtedly true, 
is not yet clearly established by direct experimental proof. 

The quantity of work performed was ascertained by a friction 
brake ; but in these experiments it was of comparatively small im- 
portance to ascertain the exact quantity of work performed in each 
case, the object being rather to effect a constant amount of work 
with a variable consumption of steam, The tension of the steam 
in the boiler, its degree of superheat, and the quantity and tem- 
perature of the water injected into the condenser being all main- 
tained constant, the external work performed by the engine may 
be modified in two distinct ways. 

(1) This work may be diminished or increased by opening more 
or less the steam admission cock. 

(2) This cock being kept full open, and consequently a free 
passage of steam through it, the amount of work may be increased 
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or diminished by cutting off the steam earlier or later during the 
stroke. Therefore, reciprocally, the work may be maintained con- 
stant if, while the amount of cut-off is diminished, the steam ad- 
mission is also diminished by “ wire-drawing.” 

By carefully clothing the cylinder the loss of heat from exterior 
cooling may be reduced toa very small quantity. The proportion 
of work lost in friction and other resistances cannot be avoided to 
the same extent, nor is it easy to calculate it with even approxi- 
mate exactness. But if the amount of work done by the engine is 
maintained constant while the consumption of steam is varied, as 
above meationed, it may be supposed that the amount of work lost 
in friction, &c., of the moving parts of the machine is also constant 
nearly so) ; so that the total quantity of external work per- 

ormed by the steam may be to equal in each case. 
And as the consumption of steam to ace this constant amount 
of work may be caused to vary i {more than one-third 
in these experiments) by varying the mode of its admission to the 
cylinder, if still we find in each case that the disappearance of heat 
is the same in quantity, notwithstanding the variation in the 
quantity of steam consumed, it may be fairly deluced that the 
loss of heat in the steam is in all eases proportional to the amount 
of work performed, 

_ To ascertain the amount of heat which disappears (or is ng' 
into work) in each case, it is requisite, first, to kaow the quantit 
of heat given to the steam before its admission to the cylinder, and, 
secondly, the quantity of heat given out by the steam in the con- 
denser; the difference should i be the heat consumed in 
performing the work. 

The quantity of heat required to evaporate a given weight of 
water under given conditivns is known by Daoenaite feomtin. 
Its value is complex ; but this consideration does not greatly atfect 
the present inquiry, as we are certain that the steam would give 
out in condensing all the heat it had previously absorbed for its 
formation, provided none of it be lost by any intermediate pro- 
cess—such, for instance, as the performance of external work at its 
expense, 

In these recent experimental researches of M. Hirn, the steam 
on leaving the boiler was always more or less superheated, without 
change of pressure. This condition is indispensable for obtaining 
correct results, because ordinary steam generally carries into the 
cylinder a certain quantity of water, necessarily variable in 
amount, and very diffizult to measure or estimate ; consequently it 
is impossible in these cireumstances to value correctly the quantity 
of heat furnished by the boiler. 

The additional amount of heat required to superheat the steam 
a given number of degrees is also ascertained by a corre ,ondin : 
formula. Wecan thus ascertain the number of thermal units in 
the steam furnished to the cylinder in a given time; and, theo- 
retically, this same quantity of heat should be found in the con- 
denser, provided that none of it were lost during its passage through 
the engine by being changed into the work done. 

_ The quantity of heat passing out from the engine in a given 
time can be easily ascertained by noting the quantity of water 
heated a certain number of degrees in the condenser during the 
same time. The difference between this quantity of heat and 
the total heat of the steam as it leaves the bviler in the same time 
should be the equivalent of the work done in that time. 

In all these experiments the pressure in the boiler was main- 
tained nearly constant, not varying more than one-tenth of an at- 
mosphere ; the temperature of the saturated steam was therefore 
known from the tables of tension. The temperature of the super- 
heated steam was ascertained by a thermometer in the steam pipe 
close to the cylinder, where the pressure was nearly the same as 
that in the boiler. The temperature of the condenser-water was 
taken every minute while the engine was in regular action, and was 
represented in each case by the mean of thirty observations, 

To ascertain with accuracy the respective quantities of the steam 
and the injection-water employed in given times under the varying 
circumstances of the experiments was a task of great difficulty. 
The quantity of steam furnished to the engine per second with the 
throttle valve full open, and consequently the maximum amount 
of cut-off to produce the given constant amount of work, was as- 
certained by keeping the engine in constant action during a whole 
day ; and the number of strokes made by the engine during this 
period was taken by a counter. By dividing the whole quantity of 
water by the whole number of strokes of the engine, the weight of 
steam for each stroke was ascertained. 

It was much more difficult to ascertain the quantity of steam 
furnished to the engine in a given time while working without cut- 
off, and regulated to the same constant rate of work by throttling 
or “‘wire-drawing” thesteam. In this case the consumption of 
steam, and consequently the consumption of fuel, increased ; the 
furnace adapted for the more limited rate of combustion which 
sufficed for the more economical mode of working was not sufficient 
for the larger consumption; and under these circumstances the 
difficulty of maintaining the conditions of the supply of steam 
constant during a whole day’s work was so great as to render it 
almost impossible to ascertain accurately by the former method 
the quantity of steam supplied; consequently another method was 
adopted for the purpose. The quantity of cold water supplied to 
the condenser, and the tepid water discharged from the air-pump 
in a given time, were each accurately gauged, the respective 
temperatures being taken into account; and the excess of the 
latter quantity over the former, representing the steam passing 
through the engine, being divided by the number of strokes in the 
given time, showed the weight of steam used per stroke. 

The first series of experiments described by M. Hirn were made 
with a large engine making twenty-seven strokes or revolutions 
per minute, and producing the constant work of 150-horse power, 
as shown by a friction-brake. Under the most economical con- 
ditions of the action of the engine this work was produced from 
034554 kilos. of steam per second, representing 228°16 French 
thermal units or calories; and under the least economical condi- 
tions the steam used was 0°46927 kilos. per second, equal to 286°38 
calories. In the former case a disappearance of 40°34 calories 
was observed, and in the latter case heat equal to 38°08 calories 
disappeared. 

A second set of experiments with the same engine, producin 
work equal to 116-horse power, showed a cameos a 025548 
kilos. of steam per second in one case, and 032307 kilos. in 
another—the observed loss of heat being 30°51 calories in the first 
ease, and 32°13 calories in the second case. 

_Another set of experiments with a smaller engine, making 
ninety-three revolutions per minute, and producing the constant 
work of 90-horse power, showed the steam used to be 0°1902 kilos. 
per second in one case, with an observed loss of heat equal to 
21° calories; and in another case the consumption of steam 
was 0229 kilos. per second, with a;loss of heat equal to 22°58 
calories. 

In the most economical of the above experiments a constant 
amount of work equal to 116-horse power was obtained from 
0°23548 kilos. of steam per second, the steam, of five atmospheres’ 
pressure, being superheated 93 deg. Cent. (from 152 deg. to 245 deg.) 
and cut off early, so that the expansion was as 6:1. In another 
experiment, the steam being equally superbeated and cut off near 
the end of the stroke, so that the expansion was only as 1°15: 1, 
the rate of work being kept constant by throttling or wire-drawing 
the steam, the same 116-horse power required the consumption 
of 0°32307 kilos. of steam per second, being 36 per cent. more than 
in the former case. Now, everything else being equal, the furnace 
must furnish in the second case one-third more heat than in the 
first case. If, therefore, reasons M. Hurn, we find in the con- 
denser-water also one-third more heat, we may fairly deduce 
that the amount of heat consumed in its passage through the 
engine depends entirely on the quantity of external work 
produced; for by this mode of experimenting, the quantity of 
work obtained being constantly 116-horse power, the proportion 
of loss from friction, &c., should be the same in all cases, and there- 
fore need not be calculated. Now the heat which disappeared was 
nearly equal in both experiments, being 30°51 calories in the first 
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case and 32°13 in the second; and the mean of all the experi- 


ments showed a still nearer approach to equality. It was there- 
fore deduced that in all cases an exact proportionality exists 
between the work produced by the engine and the difference 
between the quantity of heat furnished before the steam enters the 
cylinder and the quantity of heat remaining in the steam as it 
leaves the cylinder. 

As a result of my own experiments, and from what I have 
understood of the experimental investigations of Seguin and of 
Hirn on the working of steam-engines, [ have for many years 
entertained the opinion that the direct change of heat into work 
has not been satisfactorily shown by experiment; and it still 
appears to me that when the heat employed in working the engine 
is supposed to be merely the heat of the steam as it enters the 
cylinder (whether saturated or superheated), and when the steam 
works at full pressure throughout the whole stroke. none of this 
heat should disappear theoretically in the production of work, as 
in this case all the heat of the steam which passes through the 
cylinder should be found in the condenser. Consequently, as 
regards tangible proof from direct experiment, M. Hirn’s earlier 
opinion that heat did not disappear from the steam in the pro- 
duction of work may have been really in accordance with facts as 
far as they were perceived, though at variance with the whole 
trath; and I would submit that tne conclusions arrived at from 
his more recent experiments, as above quoted, though in accordance 
with trath, may be questioned as to their satisfactory proof by 
experiment. In short, I now imagine that our investigations on 
the subject by experiments on the actual working of steam-engines 
have not been conducted on really correct grounds, and that the 
results have therefore been anomalous, It is no doubt true that 
the heat furnished by the fire is in all cases more than the heat 
which passes into the condenser; and if no heat were otherwise 
lost, this excess would correspond to Joule’s equivalent; but when 
the engine works with the full boiler- pressure throughout the whole 
stroke, it seems evident that the whole work is in effect done in 
the boiler by the expansion of the water into steam, and is merely 
transinitted by the steam to the piston; so that the heat equiva- 
lent to the work done disappears from the boiler, and is locally 
made up by the fire directly without any indication of these 
phenomena being perceptible in the subsequent parts of the process 
of working the engine. If this view of the subject is correct, it is 
difficult to perceive how M. Hirn’s deduction of an exact propor- 
tionality between heat lost and work done could be fairly proved 
from the experiments (though doubtless the law is true); for with 
a cut-off at one-sixth of the stroke, about two-thirds of the work 
would be done by the expansion of the isolated steam in the 
cylinder, with a corresponding disappearance of heat in the con- 
denser, which should be very perceptible; while in proportion 
as the engine worked with steam approaching to full pressure, the 
proportion of work actually done by the steam in the cylinder 
would become less and less, until the disappearance of heat from 
the working steam might become inappreciable. 

In order to maintain the work of the engine constant with a 


variable consumption of steam, throttling or wire-drawing was | 


used more as the expansion from cut-off became less; and as the 
process of wire-drawing increases the heat of the working steam at 
the expense of the heat in the boiler, the quantity of heat passing 
into the condenser would be affected also by vhis cause. 

It is certain that the performance of work by the expansion of 
isolated steam drawing solely ov its own self-contained sources 
of energy must cost to the steam a full equivalent of force in 
some shape; and as in this case no other form of force can be 
directly detected except heat (or molecular motion, as it is now 
defined), and it is mathematically demonstrated that heat should 
disappear in such cases and might be transformed into the work 
done, it may be freely admitted that the work performed by the 
expansion of isolated steam is accompanied by a corresponding 
disappearance of heat. This disappearance of heat, if the steam 
is saturated, should cause a corresponding condensation of part 
of the mass, or an equivalent amount of cooling if the steam is 
sufficiently superheated to bear abstraction of heat without con- 
densing. If a reservoir of saturated steam be put in free com- 
munication with a cylinder and loaded piston the piston’s out- 
ward motion would be accompanied by an expansion of the whole 
mass of steam, and a condensation of steam particles throughout 
the mass equivalent to the amount of work done by the piston. If, 
now (the communication with the working cylinder being closed), 
fresh steam from some other source be forced into the reservoir 
until its original pressure is recovered, the compression thus effected 
should re-evaporate the liquid particles of condensed steam, and 
the general mass of steam should become again dry or merely 
saturated. If yet a further quantity of steam equal to a stroke of 
the working piston be injected into the reservoir the mass of steam 
should become superheated, and the fall of temperature and pres- 
sure consequent on the succeeding stroke would now bring back the 
steam to its initial state of saturation. Thus it would seem that 
heat should equally disappear from an isolated mass of steam doing 
work by expansion, whether the steam be saturated or superheated; 
but in the case here imagined the disappearance of heat would be 
from the whole mass in the reservoir and cylinder together. 

In the circumstances above imagined the source of a continuance 
of work would be the injection of a continued supply of steam 
into the reservoir; and the operations of injecting and withdraw- 
ing steam being intermittent, and occurring at alternate intervals, 
a corresponding fluctuation of density and temperature would 
occur in the whole mass, with periodic superheating or condensa- 
tion, as the case might be, but without permanent disappearance 
of heat except in the cylinder, the contents of which formed part 
of the general mass during the working stroke, and participated in 
the general loss of heat assumed to be transformed into the work 
done. Thus, if the cylinder be one-tenth of the volume of the 
reservoir, the disappearance of heat from the cylinder itself would 
be one-tenth of the whole heat supposed to disappear; the remain- 
ing nine-teuths would be replaced in the reservoir by the succeed- 
ing stroke of the injecting pump, while the contents of the cylin- 
der would be discharged into the condenser in the state in which 
the fluid remained at the end of the working stroke. 

If the steam supplied to the reservoir were injected at the same 
time and at the same rate as the steam is withdrawn in giving 
motion to the working piston, so that the density and pressure in 
the reservoir should remain coustant, it would appear that the 
whole work would be done directly by the injecting piston, and 
merely transformed to the working piston by means of a movable 
plug of steam at constant pressure and temperature. In this case 
no heat should disappear either from the reservoir or from the 
cylinder; and the contents of the cylinder at the end of the work- 
ing stroke should be identical with an equal mass of steam of cor- 
responding pressure and temperature from any common source, 

The formation of steam from the water in a boiler may be con- 
sidered equivalent to the injection of steam ready formed from 
some other source; and during the whole stroke, if at full pressure, 
or the full-pressure part of the stroke if working expansively, only 
a small fraction of the heat assumed to be converted into work 
would disappear from the cylinder itself, being in the proportion 
of the contents of the cylinder to the whole contents of the steam 
space in the boiler, and smaller as the fluctuations of pressure in 
the boiler, due to the intermittence of supply to the cylinder, are 
bounded by narrower limits. On the other hand, all the loss of 
heat which corresponds to the work done by expansion in the 
cylinder after the cut-off should take place in the cylinder itself, 
Hence, in experimental researches on the assumed disappearance of 
heat from the steam in the act of doing external work, we should 
not expect to find tangible proof of this phenomenon by com- 
paring the quantity of heat in the steam working at full pressure in 
the cylinder during the whole stroke with the amount of heat 
found in the condenser; fcr theoretically these quantities may be 
nearly equal, if, as supposed above, the work given out by the 
piston is virtually done in the boiler, and the steam which fills the 
cylinder at the end of a working stroke may differ but slightly 
from an equal weight of common saturated steam of the same 
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pressure taken directly from a boiler. If such be the case it werg 
useless to search in this part of the process for a loss of heat 
equivalent to the work done, for the exhaust steam dashing tumy]. 
tuously into the vacuous condenser should produce there as much 
heat as there is cold produced in the cylinder by the expansion 
which drives out the steam —as in Joule’s experiment of causing 
compressed air to expand into a vacuous receiver, by which process 
the total quantity of heat remains unaltered. This view of the 
case may help to account for the apparently anomalous results 
obtained by Seguin and by Hirn in their researches on thig 
subject; and as in my own experiments sutticient account was not 
taken of the influence of expansion from cut-off, 1 think I can now 

tect sufficient cause why [ could not discover the disappearance 
of heat which might be fairly atcributable to a transformation into 
the work done by the engine. 

On the other hand, if an isolated mass of steam (for example, 
the steam which fills the full-pressure portion of the stroke at the 
moment of cut-off), be caused to produce work by its own expan. 
sion during the remainder of the stroke, it must lose someth 
equivalent to this work—apparently a proportional quantity of its 
own heat; and as saturated steam cannot part with any of its heat 
without suffering a condensation of some of its particles, it should 
follow that the moderated expansion of steam 1m the act of doing 
work should be accompanied by the condensation of steam particles 
throughout the mass, representing an aggregate amount of heat 
equivalent to the work done. ‘hus the steam working expan. 
sively in the cylinder, isolated from exterior sources of heat or cold, 
should assume the condition of a mistfrom the formation of numerous 
minute water particles throughout its mass; and as the heat which 
had previously maintained these particles in the state of vapour no 
longer exists in the cylinder, having, in fact, been transferred or 
transformed into the work done by the expansion, the remaining 
mass of expanded steam must contain so much less heat, and 
should accordingly show less in the condenser. 

The grand principle of the conservation of energy indicated with 
indisputable certainty that the work done by a steam engine must 
cost its full equivalent to the tire; but in the absence of apy direct 
proof of the disappearance of this equivalent of heat from the steam 
in its passage through the engine, I was fain to suppose that the 
heat in passing into the boiler might undergo a trans!ormation into 
some form of repulsion in the vapour particles corresponding in in. 
tensity to the temperature and pressure of the steam, and that the 
work done might be attributed to an equivalent disappearance of 





this repulsion with a fall of temperature aud tensivn in the steam, 
but without loss of its quantitative heat, considered simply ag 
molecular motion. It wili perhaps be allowed that this hypothesis 
was not altogether unreasonable so long as there Was no satisfac. 
tory experimental proof of the direct disappearance of heat from 
the steam in its passage through the engiwe; and even if I had 
proved this disappearance ot heat I migtt still have remained in 
doubt as to the mode of the change of heat into work so long as [ 
} was uncertain whether this process might take place simply on 


| mechanical principles applied to molecular activo, a8 shown in 
Professor Rankine’s hypothesis of molecular vortices, This un- 
certainty has been removed by the complete coutirmation of the 
results of Regnault’s experiments, showing a constant specitic héat 
of air at different densities, which I have recently obtained from a 
repetition of some of his experiments in a ditlerent shape; and [ 
hope to be able soon to complete some experiments which should 
furnish additional proof of the actual disappearauce of heat in the 


production of work in the steam engine, ‘The want of such 
direct proof is acknowledged, and its importance is evident when 
we consider how intimate is the connectiuu between a more exten- 
sive knowledge of this subject, in a practical point of view, and the 
improvements to be made in the wide field waich stall remains open 
for effecting economy of fuel in the working of our thermic piume 
movers, 


THE ScIENTIFIC WONDER.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with a book of 
full instructions. Lo be had only from A. McCulloch, Puilosophical 
Instrument Maker, 18, Blucher-street, Dirmingham,—[AbDvT. } 

Deep-seA DivinG.- -Messrs. Rouquayrol and Denayrouze, whose 
ingenious improvements have been noticed in THE ENGINEER, are 
organising works on a large scale to raise sponges in the vicinity 
of the Turkish coast. Lieutenant Denayrouze has started witha 
small fleet of sailing and steam vessels; he expects to fiad con- 
siderable quantities of the precious zoophyte in depths of about 
forty metres, corresponding to a pressure of four atmospheres, 
without that of the air above. 

Tae Wartworta Guy.— Mr. Whitworth having at last ob- 
tained a peculiar kind of steel or steel-iron, has produced a gun on 
which he can rely, and sent it to Shoeburyness on trial. The 9-inch 
steel rifled 14-tun gun underwent « preliminary trial on Wednes- 
day, with 310 lb. projectiles, fired at ten degrees elevation, with 
45 lb., 50 lb., and 55 Ib, charges. The shooting was very accurate, 
and the ranges attained were 4700, 4900, and 5200 yards re- 
spectively for the above heavy charges. We shall have something 
more to say about it when its tests have been carried further. 

SHIPBUILDING IN DuBLIN. — Messrs. Walpole, Webb and 
Bewley, shipbuilders and engineers, Port of Dublin Ship Yard, 
Dublin, launched on the 5th inst. an iron paddle steamer called the 
Countess of Erne, for the London and North-Western Railway 
Company, to be employed in their passenger and cattle trade 
between Holyhead and North Wall, Dublin. The dimensions are 
as follows: —Length over all, 247ft.; length on water-line, 240ft.; 
beam, 29ft.; builders’ depth, .5ft. 9in.; depth in hold, 15ft. 6in.; 
tonnage over measurement, 996; oscillating engines, 3JU-horse 
power, by Preston Fawcett and Uv., of Liverpool, the boilers made 
by the builders. 

THe GREAT SEWER SYPHON OF THE SEINE.—The operation of 
sinking the syphon, the arrangements for which were described in 
THE ENGINEER of the 11th instant, was performed without acci- 
dent. The quantity of iron used to sink the cubes is stated to have 
amounted to «bout a hundred tons. The tubes went down steadily, 
and the divers immediately descended and secured them to strong 
iron bars previously inserted in the coucrete in the bed of the river. 
The next operations were the conuection of the two ends of the 
syphon with the mouths of the sewers, and the laying a thick bed 
of cement over the tubes. ‘This latter operation was pertormed 
with the aid of a diving bell, attached to a steam crane, which 
had becn previously used in the formation of the channel and 
concrete bedon which the tubes were laid. As soon as the central 
portion ef the syphon was covered with cement the chain, by 
means of which steam tugs ascend the river, and which had neces- 
sarily been separated for the placing of the syphon, was reunited, 
and the navigation of the river opened, 

THe Muow-Ke-MULLA Viabucr. —Yesterday the Bhore Ghaut 
Railway line was re-opened in sound and perfect condition. The 
new girder viaduct across the Mhow-ke-Muila gorge was examined 
and effectually tested in the presence of the agent of the Great 
Indian Peninsula Railway, General Rivers; the Government 
consulting engineer, Captain J. H. White; Mr. W. Knox, the 
traffic manager ; the chief engineers of the Great Indian Penin- 
sula; Messrs. Rushton and Brereton, with whom were most of 
the engineering staff ; and other officers of the railway. The test- 
ing was carried to such an extent that the most timid passenger 
may now feel more secure than ever before. Seven locomotives 
one train were run across several times, as well as backwards an 
forwards on the viaduct. This ponderous train—comprising aD 
aggregate weight nearly twice that of the heaviest train ever 
allowed to travel on the ghaut incline—only produced a deflection 
of 1gin. This result was regarded as highly satisfactory by all the 
professional men present: and when we consider that it is nine- 
teen days short of a year since the fall of the masonry viaduct, 
the celerity with which this substantial work has been carried out 
— great credit on all concerned,—Zimes of India, July 1, 
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RAILWAY MATTERS. 


Dvrinc the last six months upwards of 3000 miles of railway 
have been officially decreed in Austria and Hungary, involving an 
outlay of £80,000,000, 

THE guard of a goods train on Saturday morning got in front of 
the up night mail between the Southall and Hayes stations of the 
Great Western Railway, and was killed. 

Since the railway fares have been raised several gentlemen have 
taken to travelling from the outlying districts to the outskirts of 
the metropolis by the aid of velocipedes. ‘ 

Tue directors of tho Glasgow and South-Western Company an- 
ticipate that the Greenock and Ayrshire Railway will be opened 
next year in time for the spring and summer traflic, 

Tue directors of the Glasgow and South- Western Company have 
let the final contract for the works authorised by the Ayrshire 
Lines Acts, 1865-6, and the whole of those are now in the course of 
construction. 

EnGLisH and Scotch lines have passed a few good contracts, and, 
though there is a lull in the American demand, the inquiry for 
Russia and the Continent is active; about 7000 tons of rails and 
accessories for Denmark have been secured. 

A BILL wil] be introduced in the next session of Parliament for 
t}e abandonment of the Kilmarnock line, and for carrying out the 
arrangement made with the Caledonian Company for making the 
line to Kilmarnock, vid Barrhead, joint property. 

THERE are rumours afloat that an attempt is to be made by the 
managers of the Atlantic and Great Western Railway to get the 
Erie Kailway of New York to purchase their road and assume the 
debts, but nothing definite has been developed on the subject. 


Aw Obioan has invented a car brake which acts directly on the 
axle, instead of the wheel. It is asserted that it will, by a quarter 
turn of the brakesman’s wheel, bring a car to a dead-lock, and that 
a train can be stopped instantly, though that, of course, would 
destroy the train, 

Tue shaft of the tunnel near Penge, on the London, Chatham, 
and Dover Railway fell in on Monday, and for a time completely 
blocked up both lines, The occurrence was fortunately soon dis- 
covered, and nothing serious resulted. Since Monday the up and 
down traffic of the tunnel has been carried on on a single line. 

3y the consolidation of various southern railways a new line of 
communication from the Atlantic to the Mississippi Valley is to 
be opened, under the name of the Chesapeake and Ohio Railway. 
It will run from Richmond, Virginia, to the -Obio river, and will 
be an important line for the development of the resources of the 
interior of Virginia, 

THE extension of the Sirhowy line to Nantybwch has been 
completed, and is expected to be open for traffic in the course of a 
few days. At Nantybwebh a junction is formed with the Aber- 
gavenny section of the London and North-Western Railway, 
which will give to the Sirhowy and Tredegar valleys direct narrow 
gauge communication to several important places. 

On Monday morning @ passenger train entering Edgehill station, 
Liverpool, at greater speed than usual, ran into several empty | 
wagons. The latter were smashed, the buffer of the engine was 
broken, the engine itself was much damaged, and the passengers in 
the fore part of the train were severely shaken, some of them sus- 

taining cuts and contusions, but fortunately no one was 
dangerously hurt. 

THE Metropolitan Western extension from Paddington to 
Brompton was inspected on Wednesday by the officers of the com- 
pany preparatory to its formal opening on the Ist of Ovtober. 

here are five stations on the line, one at Paddington, one at Bays- 
water, one at Nottinghill, one at Kensington, and one at the pre- 
sent terminus, Gloucester-road, Brompton. The line now merely 
wants the official inspection of the Government engineer, and the 
perfect completion of ite system of signals. About 100 trains a 
day will at once commence running. 

THE station of Belfort, Haut-Rhine, France, the extremity of 
the branch of the Paris to the Mediterranean Railway in the direc- 
tion of Switzerland, has just been burnt down. Twenty-nine 
trucks of that company and eight of the Strasbourg, loaded 
with merehandise, which were ready for departure, were | 
totally destroyed with their contents. The rapidity with which | 
the fire spread, from the nature of the goods (a great part being 
oil) and the searcity of water, prevented anything being saved. 
The station was insured, but the two companies will have to pay 
the value of the other property destroyed. Nothing is known as 
to the cause of the disaster, 


THE proposal of the North-Eastern Company to abandon or post- 

me various new works to the extent of one million capital out- 
ay, which works have chiefly been forced upon the company by | 
threat of invasion, has aroused a great opposition, more particularly 
in connection with one of the North Yorkshire lines from Gilling 
to Pickering, which was devised to serve Helmsley and Kirby 
Moorside, and all the ironstone valleys. The cost of the line and 
accessories was put at £316,000, and it is now found that the dis- 
trict can be as well served bya line from Malton for one-third the | 
outlay. A very strong feeling also exists that this is the right line 
to make, but a strong opposition has also been aroused against any 
abandonment in the Ryedale towns. 

THE Railway News announces that it is officially decided 
the Metropolitan Extension will be opened for traffic on the first of | 
next month. There will be five stations on the line: the first at | 
Praed-street, the point of junction with the main lime; the second 
at Queen’s-road, yswater; the third at Notting-hill-gate; the | 
fourth in High-street, Kensington; and the fifth at Gloucester- 
road, Old Brompton. According to the time bills, as at present 
arranged, ninety trains will run daily each way between Moorgate- 
street and Brompton, and the time occupied on the journey will 
be thirty-three minutes. It is probable that the fares between 
those two points will not exceed those already charged as between | 
Paddington and Moorgate-street. 

THE man Sebille, who was arrested in Belgium in February 
last for forging 2000 bonds on the Orleans ilway, has just 
been tried at Brussels. The accused had got the false serip litho- 
graphed in that city, pretending that he had been charged by the 
company to have the work done there, as the cost was less than 
in France. He then disposed of the securities for 600,000f. to « 
banker of Brussels, named Lambert, acting on behalf of MM. de 
Rothschild, who had agreed to buy them on the proposal trans- 
mitted to them by their agent in the Belgian capital, The fraud 
was, however, at once discovered when the titles were received in 
Paris. Sebille was now condemned to ten years’ imprisonment, 
2000f. fine, and the loss of civil rights for ten years. 


THE Pall Mall Gazette says letters are constantly appearing in 
the papers recommending the adoption of the American system of 
expressing luggage from railway stations to hotels or private houses, 
so that passengers might be saved the inconvenience of scrambling 
for their baggage and of carrying it with them. Every traveller 
who goes to America is sure to come back with praise of the system 
adopted there for transporting luggage. The passenger takes a 
brass ticket with a number on it, a corresponding ticket is strapped 
upon his luggage, and he need never trouble himself again about 
it till he reaches his destination. All this has been explained 
so often that people must be tired of reading it, and yet none of 
our railways have had the courage to put their paste pots and their 
paper labels aside for ever, and introduce the brass tickets, An 
express pany in tion with the trains would make a 
fortune, as the originator of a similar company did in America a 
colossal fortune. Why does not the London, tham, and Dover 
—an enterprising company sadly in want of revenue—adopt an 
expedient which could not fail to sueceed, and which would drive 
our present cumbrous system out of use everywhere in less than a 
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NOTES AND MEMORANDA. 


MICHAEL VANDER WEIDE, St. Petersburg, has invented a new 
apparatus for submarine lighting for the use of divers, and for 
other purposes, whereby the difficulties of submarine exploration 
are greatly diminished. . 

Ir is announced that Major Palliser, the inventor of the chilled 
steel projectiles, and of the Palliser mode of rifling cast iron guns, 
will contest the borough of Devonport, in the Conservative in- 
terest, in conjunction with Mr. Ferrand, 

ACCORDING to the latest statistics, the number of watches manu- 
factured annually in Switzerland, amount to upwards of }| 200,000, 
and may be valued at from 55,000,000f. to 60,000,000f. The number 
of workpeople employed in this branch of industry is about 60,000, 

Dr. Peters, of the Observatory connected with Hamilton 
College, New York, announces that he has discovered a new planet 
of the group of asteroids, equal to a star of the eleventh magni- 
tude. It is in the constellation Pisces, and had on the 24th of 
August, 3 a.m, 18 deg. 38m. right ascension, and 19 deg. 54m. 
declination, moving slowly to the east. 

THE Pittsburgh Fort Hill Works have reeently made a trip 
hammer of twenty-one tons for a new iron shop in the same city. 
One of the Pittsburgh machine shops have made a locomotive 
weighing only one ton, for use in a coal mine, By the side of one 
of the great freight engines of the Pennsylvania Kailroad this little 
worker must have given the pair the appearance of a locomotive 
with her kitten. 

Damouk has analysed an alley, made by some of the early inhabi- 
tants of South America. The specimen he examined was a thin 
plate, ornamented with various figures in reef. When bent it 
broke easily, and was in some parts covered with a crust of sub- 
oxide and carbonate of copper. The clean fracture was pale red, 
and resembled copper. Its specific gravity was 10°4, and melting 
point near that of gold, Its composition was found to be gold 
35°4, silver 119, and copper 523. 

DurinG 1867 the total number of vessels engaged in the Irish 
Sea fisheries was 9332, employing 38,462 bands (35,565 men and 
2597 boys); a decline compared with 1366 of forty vessels and 2120 
hands. Fifteen districts were fished by a larger number of vessels 
than in the previous year, the diff in of vessels 
and hands in the more and in the less prosperous divisions were 
these : 
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| No. of | No. of Namely: 
_ | Vessels,| Hands.| Men. | Boys, 
Fishing Districts which in 1867 decreased | } “s 
ay cs 0: ce we 66 20 <0 ‘se 581 | 4082 | 3098 934 
Ditto which in 1867 increasedby .. .. } 5Al 1962 1565 397 
Resulting decrease in 1867 .. .. 0 | “2190 "7533 587 





_ THE phenomenon of the development of light during the slow or 
impertect oxidation of various substances has been investigated 
by Baumbauer. Light as emitted by phosphorus when under- 


| going slow oxidation is likewise observed in many cases also depen- 


dent on the slow combustion of bodies. When white writing 
paper is laid on the plate of an oven it becomes very distinctly 
luminous in the dark as it chars. Tissue paper does so also; tracing 
paper on the other hand chars without becoming luminous. Fine 
birch sawdust strewed on a hot plate also becomes very luminous 
in thedark. The light has the same colour as that of phosphorus, 
and resembles that produced when phosphorescent calcopar is 
heated, which is only produced in the last-mentioned case at a 
higher temperature. If the writing paper when luminous be 
suddenly withdrawn from the iron plate it continues to give out 
light fora short time. This phenomenon is not to be confounded 
with the ordinary glowing of paper, since, on the other hand, the 
light contains but few if amy red rays, and, on the other, the 
paper, if cautiously heated, need scarcely take a pale brown tint, 
though it is to the charring that the appearance is really due. 


In Italy sulphurie acid is manufactured principally at Turin, 


| Milan, Venice, Rimini, Bologna, Naples, and Palermo, and the 


annual produce may be estimated at 75,000 quintals, to the value 
of 750,000f. (£30,000), Upwards of 7000 quintals of sulphuric acid 
are annually employed at an establishment at Castellamare, near 
Naples, for the manufacture of a madder dye. At this manu- 
factory, from 400,000 to 500,000 quintals of madder are used, and 
the annual production of dye may be estimated at 200,000 quintals. 
The manufacture of nitric acid is carried on on a much smaller scale 
than that of sulphuric, being about 3000 quintals to the value of 
300,000f. (£12,000). The production of muriatic acid is estimated 
at 2300 quintals, to the value of 108,000f. (£4320). Acetic, arsenic, 
and benzoic acid are manufactured in very small quantities. 
Pyroligneous acid is distilled from wood, at Florence and at Intra, 
on the Lago ijore. Citric acid forms an important branch 
of manufacture in the southern provinces, and, especially in Sicily, 
an impure citric acid is obtained by inspissatang the expressed 
juice of of the lemon, in the form of a black fluid, like thin treacle. 
There are no returns of the quantity produced, but in the estublish- 
ment of Signor Fonzio, at Palermo, 22,000 litres of juice are 
extracted from 4,000,000 of lemons annyally. The exports of this 
fluid are estimated at 1,938,434 kilos., to the value of 437,000f. 
(£16,280). The rind of the lemon is nemoved for the sake of its 
essential oil, and, in 1865, 305,251 kilos. were exported, to the 
value of 7,000,000f. (£280,000). Im Sicily there are two manu- 
factories of citrate of lime, which produce from 1500 to 2000 kilos, 
per annum. 

HENNING, during his examination of the processes of sulphura- 
tion and desulphuration of the materials used in the purification of 
illuminating gas, has endeavoured te explain the following facts: — 
(1) Fresh iron ore (Lawing’s ifying material) cleanses the gas 
but slowly, its powers of purifying imereasing with the number of 
times it is used. (2) Used quantities which contain much sulphur 
absorb sulphur compounds readily. (3) Quantities that have 
been used for a long time are but slowly desuiphurated, (4) A 
quantity which whilst in use furnished gas almost free from ammo- 
nia, developes during the process of desulphuration large quantities 
of ammonia. (5) Even ia masses that have for a long time been 
used, but traces of sulphates are to be found.—In purifying 
gas the sulphur compounds that it contains are removed, 
and these are sulphide of ammonium, sulphide of carbon, 
and sulpho-cyanides. Sulphide of ammonium is readily taken 
up in large quantity by water holding flowers of sul- 
phur in suspension, a purifying mixture, therefore, containing 
much sulphur, or, in other words, iron ore that has already been 
many times used, will more easily absorb the sulphide of ammonium 
of the gas than fresh iron ore containing no sulphur. By the 
action of sulphide of ammonium on oxide of iron Henning sup- 
poses the compound Fe, 8; to be formed, and believes this sesqui- 
sulphide of iron capable of combining with sulphide of oulten 
and the sulpho-cyanides, When the black purifying mixture is 
ex: to the air, the sulphide of iron absorbs oxygen and forms 
sulphite of iron, the sulphide of ammonium and a portion of the 
sulphide of iron will at the same time, in the presence of water, 
be so oxidised that sulphuretted hydrogen is set free, which, acting 
on the sulphites, will generate free sulphur. The sulphide of 
ammonium still present will again sulphurate the oxide of iron, and 
this reaction will conti so long as the sulphur retains any sul- 
phide of ammonium. Water and ammonia are continually being 
developed, and the final product of course will be oxide of iron 
mixed with sulphur. So long as sulphid a jum and sul- 
a hydrogen are present no sulphide of iron can evidently 

oxidised to sulphate; it is only after the decomposition of the 
last atom of sulphide of ammonium that this substance could be 
formed, and thus the small amount of sulphate of iron in the 
purifying mass is to be accounted for, 








MISCELLANEA, 


A DISEASE has appeared in the orange and lemon trees of Italy 
and Sicily. 

THE Americans are anxious to use the word “‘ cabled” instead of 
“ telegraphed by the Atlantic cable,” 

** ONCE A WEEK” has a paper on artificial hands, showing the want 
of skill and adaptation in this manufacture. 

ForGE VILLAGE, Mass., makes 1600 pounds of horse shoe nails 
daily, and the factory gains a profit of 1600 dols. a month. 

Ir is found that even in America—that land of social wonders— 
it is not practicable to give ten hours’ pay for eight hours’ work. 

Licut tramway and street rails are now increasing in use and 
public favour, and New Zealand is a buyer for over 2000 tons. 

THE United States war steamer Waterce and the store-ship 
Fredonia were totally wrecked on the coast of Peru during the late 
earthquake, 

ALLEGHENY, Pa., has a flowing salt well in one of its streets, 
and though much of the water ruas to waste the owners make one 
hundred barrels of salt daily. 

Messrs. RANSOMES AND Sims have won the second champion 
match of this season, at the trials which took place at Thame, 
Oxfordshire, a few days since. 

A HaMBURGH inventor is making paper from tobacco stems, to be 
used as cigar wrappers in place of the more costly leaves, and the 
application is said to be quite satisfactory. 

THE total quantity of coal exported from the United Kingdom 
in July amounted to 1,041,145 tons, as compared with 925,031 tons 
in July, 1867, and 870,092 tons in July, 1866. 

THE United States Acad of Sci have been employing 
Count Pourtales to dredge the bottom of the ocean along the Gulf 
Stream with very singular and interesting results. 

THE printers of Marseilles are on strike, and the papers published 
there find themselves somewhat awkwardly p! Some cannot 
appear at all; others are reduced to half their usual size. 

TuE Austrian Government have offered a reward for the discovery 
of an efficacious remedy or preservative against what is termed the 
febrine, a disease affecting the silkworm. The sum is 5000f1. 

Tue Hamburgh steamer, Berlin, broke down twice on her voyage 
from London last week, and was each time detained some hours 
for repairs, which, as the weather was calm, were easily made. 

Ir is satisfactory to be able to report that the depression which 
has so long characterised the copper trade is rapidly passing away, 
and there is every prospect of @ good autumn aad winter ° 
being done. 

Ir has been proposed to construct a small chamber for the meet- 
ings of the se of Lords on ordinary occasions, the present 
House being so difficult to hear in, The project is, however, at 
least deferred. 

Ir is stated that the project ef uniting Lake Huron and Lake 
Ontario bids fair to be a reality, Able engineers have decided 
that the work is feasible, and that it will not cost more 
40,000,000 dols. 

Tue number of thrashing machines in the United States is about 
225,000, and they save 5 per cent. more of the grain than the flail. 
There is a total to the credit of the machines of about 19,000,000 
bushels annually. 

PrrrsBuRG is examining, with mach satisfaction, a machine for 
undermining coal. The local papers say thet it works easily, 
cheaply, steadily, saves coal, does not strike, and can go by steam, 
horse, or man power, 

A FRENcuMAN, living at No. 517, Pearl-street, New York, claims 
to have invented a fying machine which can be propelled rapidly 
and in safety against any current of air. He asks for funds to 
enable him to build a working model. 

Derroir is using a new invention for keeping the water in the 
boilers of steam fire engines in such condition that steam can be 
generated and the engine working in two minutes, The fuel used 
is coke, and the expense 7 cents @ day. . 

THE steamship Scanderia, with the second portion of the main 
eable, to be laid by the Telegraph Construction and Maintenance 
Company for the Anglo-Mediterranean Telegraph Company as & 
deep-sea line between Malta and Alexandria direct, left the Thames 
on Pridey. 

Tue propeller Congress, of Detroit, after fully testing the inven- 
tion, has adopted and just commenced running with petroleum 
for fuel. The cost is half the cost of wood; while the oil to do the 
work of forty cords of wood cam be carried an the space of four 
cords, leaving the space occupied by thirty-six cords for freight. 

PRoposa.s have been published at Berlin for the formation of a 
company to lay down a new telegraph line between Europe and 
America, to be called the International People’s Cable. One part 
of the arrangement is that the subscribers are to receive bonds 
which will be aceepted in payment for the transmission of messages 
when the line is in working order, 

Tue problem of utilising sewage is reesei a careful trial in 
France. The sewer water is purified with sul; of alumina in 
the proportion of fourteen grains to the gallon, and is then ready 
for use. The manure thus prepared sells at 15s. per ton, and the 
cost of its production varies from one-fifth to one-third. It has 
already produced some excellent erops of beet and maize. 

M. DELAURIER has devised a new compound liquid for exciting 
electric piles. It consists of twenty parts of Fm ny wy of iron 
in thirty-six parts of water, sever parts of sulphuric, and one part 
of nitric acid. This he declares te be the most powerful and eco- 
nomical exciting liquid, attacking iron, zine, and other metals, 
without any evolution of hydrogen or bi-oxide of nitrogen. 

THE scareity of teachers in Yorkshire duly qualified to give 
instruction ia science, in acco with the regulations of the 
Department of Science and Art, as led the Couneil of the York- 
shire Board of Education to coneert measures for the supply of 
the deficiency. One important step is the organisation of School 
masters’ Science Classes, to meet on the afterneons of Saturday 
during the winter, for the study ef special branches of science. 

AT a recent meeting of the Liv: 1 Trade’s Union of Operative 
Brickiayers, held in the Concert-bhall, Lord Nelson-street, it was 
unanimously resolved to request the Master Builders’ Association 
to join them in settling a permanent code of regulations which 
shall be satisfactory to all parties, through a cowt of arbitration, 
as suggested by the masters in May last. A resolution was also 
passed im favour of conducting the business of the society in its 
own offices, instead of at a publie-house, as heretofore. 

Tug distance from Malta to Alexandria direct is 816 miles, and 
on that route the soundi for the Anglo-Mediterranean tele- 
graph were principally m From Malta the water graduall 
deepens to 50 fathoms, to whieh the shore end will exten 
Thence it deepens to 270 fath at a distance of about 90 miles 
from the island, that is, at the end of the Malta bank. Herea 
great fall occurs, and the depth suddenly increases to something 
like 1500 fathoms. At 150 miles from shore the depth is 1000 
fathoms, gradually increasing to 1600 fathoms, which is main- 
tained for a considerable distance. At 440 miles it “shallows” to 
890 fathoms, at what is the nearest point to the African coast of 
the route traversed, the cable then passing within a distance of 30 
miles of Marsa Sousa—a place not very remote from the ancient 
Cyrene. From this stage the soundings gradually increase to 1200 
fathoms at 500 miles, and to 1500 at 700 miles, The depth is re- 
duced to 1000 fathoms at 760, and then to 500 fathoms at 35 
miles from Alexandria, and gradually “shallows” into the 
harbour. The perusal of these figures will at once indicate that 
the greater part of the cable will be laid in deep water, but when 














the construction of the material for’ the line is understood no ap- 
prehension of the failure of the expedition need be entertained, 








‘Serr. 18, 1868, 


THE ENGINEER 





$22 














HOuV 40 348Y1N39 










40 S1IVL30 ! 
ee ST ! 























Sneek 


91 
ma | 


























ie 


a 
wii — 


2 NOILD3S ——— SS = aS SSS 


























ad WWVWL30 








ARIA QS A tN OF erm ss 





LPOPLLLLPLLL LLLP 


LLLLLS LAD PLS ASL LL 


—————— 























------—--~--- 


























8:0 ‘NOILO3S 
% Tivisza 
































hy) 
N 














‘WNiandisNo7——— 








“2 CPZ BAAVM HDI 


; ee / 


SSS Seas awase NY NS Saar VV RV 














F =— 


—-—c oc 


A DDB AAR STS Ba Seb DedcDe BBCI TeBeixdxixixt> SPebxixbxcpx 








WLQINHOS ‘dd UW AG AMNDISAAG 


AVATIVG ZLITUOND GNV NITUAA ANUdS DAHL WAAO AYNalud 


44 eee 





— 


. o 
¢-------=§ §--- 






































LOCOMOTIVE ENGINE, MONT CENIS RAILWay ons’ 



















Vinelat Hut 

fae TN 

il ‘hh F ' aa 2 $99999999999909009909999009 
1) EA FF — lll ei 


i WEI 


















gti 
EE é 
A, << 


TEEN) 1 3 
wy, 

































PLAN HALF COMPLETE.§ HALF 





st 


waa 


| 





























i) ; = 7.4 = y 
aren rr 


7 


bess 






»RonsSTRUCTED BY M. E. GOUIN AND CO, PARIS. 


ie 
4 





= ppnsenesert® 


) = att 


TT TEEE EET ERE Ook. See ——— ; 














~- 


HALF IN SECTION 





= i| 
0.0 0-0 
I _— Raa a il 
= i : - Mame 3 =| |= 
a 
& wy 








So 
: 
L CENTRAL RAIL i} 


«e : Ff 
a Wi 7 
yj 
\ SA 
= 4 


iy Y Fe at 


mm 


vi 


U 
‘| 











Serr. 18, 1868. 


. 


THE ENGINEER, 





223 








PUBLISHER’S NOTICE. 

With this qweek’s number of THE ENGINEER we issue, as a Supple- 
ment, a double-page engraving of one of the Mont Cenis locomo- 
tives. Each number, as issued by the Publisher, will contain the 
Supplement, and subscribers are requested to notify the fact at this 
office should they not receive it. 


—===_————— = I 
FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


1S.—M. XAviER, Rue de la Banque. 
BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers, 
ST. PETERSBURG.—M. B. M. Wo trr, Bookseller. 
RID.—D. Josz Atcover, Editor and Proprietor of the 
« Gaceta Industrial,” Preciados 49 y 51. P 











TO CORRESPONDENTS. 

* * Wecannot undertake to return drawings or manuscripts, and 
- ° 

must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THz ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

*,* Owing to the pressure of other matter on our space, we are com- 
pelled to hold over many letters, some of which are in type, 

7. X. ¥.—l. Wo; 2. Fes, 

W. 0. B.—Letter received; parcel not yet come to hand. 

M. K. R.— You can only find out by searching at the patent-office nearest to you. 
There is one in Edingurgh. 

A. B. C — We cannot insert a query more than once in this column, 
appeared already. Your best plan will be to advertise. 

M. E. J. (Liverpool).— The consumption varies much. Instances are recorded in 
which the consumption was as low as 24 1b. per horse per hour ; but double this 
or nearly so, will give the ave age consumption more accurately, 

J. H. R —There ts not any examination in the ordinary sense of the term. The 
orthodox course to be adopted is as follows : - The candidate sends in an applica 
tion in answer to the advertisement, stating his qualifications, &c. If they are 
ecnsidered satisfactory, he will receive a printed form to be filled up, and a day 
will be named on which he és to present himself at the India-office. After he has 
complied with the instructions and the official invitation he must take his chance 
with the other candidates, 


Yours has 


THE RIVER SHANNON INUNDATIONS. 
(To the Editor of The Engineer.) 

Smm,—You were kind enough to publish, a for*night since, in your valuable 
journal, a letter from me to J. F. Bateman, t-q., C.h., on the siuices he pro 
poses fur the river Shannon. I have to thank you tor printing my letter, and 
toask you to insert this note also in your interesting journal, that my name 
may be correctly given to the readers of my letrerto Mr. Bateman. The name 
as printed at the end of my letter was ‘*S:nian,” it should be “ Lynam.” 

Raheen Lodge, Baliinasloe, 14th September, 1868. JAMES LYNAM, C.E, 
[J/ our correspondents would but write ther names legibly, they would spare us 

and themselves no smali trouble.|~-ED. E. 





PROPOSED CUPOLAS. 
(To the Editor of The Engineer.) 

StR.—Being about to erect some new cupelas in an fronfoundry, T should 
very much like to hear some expression of opinion as to which is the mos: im- 
Proved and econom cal construction. H. 8. 

7, St. Peter’s-square, Manchester, 10th September, 1868, 


MATHEMATICAL PRIZES, 
(To the Editor of The Engineer.) 
$1R,—I should feel obiiged to any correspondent who can inform me if there 
exists a prize to be given to anyone who can find the solution of “casus 
irreductibilis” in the cubic equation, and how as well as by whom it is fixed. 
Manchester, 15th September, 1868. VY. AGBALL. 





PATENT ROPING TWINE. 
(To the Editor of The Engineer.) 
SIR,—Can any correspondent oblige me by giving the ‘addresses of some 
makers of a twine known as patent roping twine, or that used for sewing sails? 
September 16th, 1868. G. 0. G, 





Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR GEORGE LEOPOLD RICHE ; al! other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163 Strand London, WC 

THE F.NGINEER can be had by order, from any newsagent in town or country, and 
ai the various railway stations; or it can, tf preferred, be supplied direct from 
the office on the following terms (paid in advance) : — 

Half yearly (including double number) 15s. 9d. 
’ Yearly (including two double numbers) £1118. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum will 
he made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. Ali single advertisements from 
the country must be accompanied by stamps in payment. 











DEATH. 
Died, September 4th, 1868, aged 83 years, at Hermitage, County Waterford, 
JOHN MALLET, ESQ; born at North Tawton, Devon—the founder, and for 


Many years senior partner, in the well-known engineering firm of John and 
Robert Mallet, Victoria Foundry, Dublin. 7 
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MEN AND MACHINES, 

An “International Congress of Working Men” has been 
held at Brussels during the last week, and its proceedings 
are very worthy of notice. The subjects discussed were 
numerous, but they may be classed under two heads; one, 
the influence of machivery on the prosperity of the work- 
ing man, and the other, technical education. To the latter 
subject we shall not at present refer. The sentiments 
expressed at Brussels regarding the effects wrought by 
machinery on the labour market are far more interesting 
and deserving of our consideration. 
" Although the Brussels Working Man s Congress is styled 

international,” it does not appear that nations other than 
those inhabiting the continent of Europe were represented. 
In the list of speakers we find the names of but two indi- 
viduals styling London their home; but we are not sure 
that either is an Englishman, much less acockney. Eccarius 
is the name of one, and it certainly is not English. It 
Savours strongly of “Lester Squarr,” and lacks the genuine 
ring of the familiar Smith, or the not wholly unknown 
Jones, Even Brown would be better than Eccarius, a bame 
remarkable enough to impress itself on the memory as being 
antithetical to all that the English mind holds dear in the 
Way of proper names, Besides Mr. Eccarius we have Mr. 

ssner of London, a name smacking of Leicester-square 
nearly as much as Eccarius. Tolain of Paris, Pellrat of 
Belgium, De Paepe of Brussels, and so on, fill up the list. 

ut there are no Americans nor Scotchmen, and so a large 
section of the labour market of the world failed to put in 
aN appearance, Under the circumstances we can scarcely 





regard the congress as quite so international as it might 
have been; and we believe its utterances may he taken as 
the utterances of a few continental nationalities only. They 
scarcely deserve to be . as that vor populi, 
which in the minds of some men is vor Dei. 
We had nearly forgotten to mention that the International 
Working Man’s Congress was aided and strengthened by a 
letter from the president of the “League of Peace and 
Liberty”—wordsneverassociated on the Continent except in 
theory, and powerful to call up mental images of red caps 
and long pikes in the minds of Englishmen—to the presi- 
dent of the Working Man’s Congress, expressing all 
wanner of profound respects and delightful felicitations. 
Still more charming and strengthenimg, even as iced 
champagne is better and more delicate than rum, came a 
long address from the lady president of the “ International 
Female Association ” at Geneva—said lady president being 
the wife of one of the peaceleaguers. The “Social Democratic 
Committee” of Vienna also contributed aletter of comfort, 
abounding in some beautiful flights of fancy, slightly 
marred by the fact that the letter was in effect an apology 
for not sending a delegate. It seems therefore that the work- 
ing men did not lack support, but the suspicion will intrude 
itself that some of the coutinental working men’s friends 
would fain use them for political purposes in a way not likely 
to be regarded as purely disinterested. Indeed, what with 
“leagues” and “ congresses,” and “lady presidents,” and 
“peace” and “liberty,” it would not have been matter for 
much wonder if the workivg men clean lost their heads 
and talked immense nonsense. That their discussions were 
quite as sensible as those of most working men—and we 
mean nothing ironical—is much to their credit. Had they 
talked the sheer nonsense which their friends and admirers 
did their best to induce them fo talk, meaning no harm 
the while, we should have held our peace regarding the 
sayings and doings of this notable congress. 

We shall not attempt here to repeat all or nearly all 
that was said and done. In the first place it would prove 
dry reading, in the second it would occupy too much 
space, We shall deal principally with results, in the shape 
of motions put and resolutious carried, and a little with the 
means—that is to say, with the speeches leading up to and 
introducing the resolutions. When the addresses and 
letters before mentioned had been read, the following reso- 
lutions were passed after a very stormy debate, and those 
who know what foreign owvriers are will understand what 
that means :— 

1. That strikes are not a means to the complete emancipation of 
the labouring classes, but that they must frequently be resorted 
to under the actual situation in the present struggle between 
labour and capital. 

2. That it is necessary to submit to certain rules an regulations 
in their organisation, to be mindful of the proper opportunities, 
and not to infringe the law. 

3. As there are many places in which no trades unions exist as 
yet for mutual support, the Iuternational Working Men’s Associa 
tion ought to take the initiative to create such institutions in all 
trades of every country, to combine them locally into federal 
unions, for mutual assistence in cases of strikes or lock-outs, and 
by this means to organise the whole labouring population. 

4, That wherever there is an opportunity, and no legal obstacles 
interpose, places ought to be named in which groups may be 
formed, onl that in every such place the local committee ought to 
consist of delegates of the divers societies to constitute councils of 
arbitration, and to judge of the legitimacy of strikes. It will be 
necessary to leave the different sections a certain latitude in the 
mode of forming these courts of arbitration in accordance with 
the moral habits and the particular legislation of the respective 
localities, 

We have in these resolutions an embodiment of all the 
old fallacies regarding the relations of labour and capital, 
ever present in the mind of the working man. He con- 
tinually regards labour and capital as antagonistic. He 
sets capital down as a tyrant, while he weeps over his own 
condition asaslave. He is always aiming after “ eman- 
cipation”—a word to which he scarcely attaches any 
definite meaning—and he looks upon strikes as the legi- 
timate means provided by a kind Providence for saving 
him from total annihilation under the Juggernaut’s car 
of capital ever advancing upon him. Until the working 
man learns, not a little, but a good deal of the 
principles of political economy, he will never be dis- 
abused of the notion that capital is a foe instead of a 
friend; but this lesson will never in all probability be 
taught, practical instincts standing in the way, before which 
the schoolmaster is powerless. The most enlightened 
nations on earth know that war isa bad thing, yet they 
fight, and fight for trifles too. Whenever the working 
man thinks that the time has come to extort more wages, 
he extorts them without any regard to the future—but, then, 
it is not his metier to think of the future. He never 
thinks of it in his domestic relations with the world, and 
it cannot be anticipated that he will think of it in his 
relations with his employers. Where is the workman who 
saves? Where is the man who puts by against an evil 
day? Where is the man who regards capital as a friend, 
not as an enemy? Such men are not to be found in sub- 
ordinate positions—we must seek them not at the lathe or 
the bench, but in the foreman’s office. A regard for the 
future is an evidence of advanced civilisation not yet to 
be found amongst the great mass of working men. As for 
the resolutions we have given above, only the last contains 
a crumb of comfort, or goes to show that the working man 
is really making any progress. We read there, and we 
read with pleasure, of courts of arbitration, but as yet 
these only exist on paper. If the international congress 
makes them existing, working, realities it will deserve and 
receive the thanks not only of a few, but of every manu- 
facturing people on the face of the wide earth. ; 

But enough of strikes; let us see what was said at 
Brussels regarding machinery. A commission it seems 
was appointed to report on the subject, and the commission 
arrived at tue following conclusion:— 

Considering that the introduction of machinery in the process 
of manufactures has always been a means of using the labourer for 
the profit of the capitalist, considering that the machine will not 
render a real service to the working men until it is in their hands, 
we conclude that it is only in the co-operative association that the 
producers can arrive at any practical result, and that the obstacles 
which to-day prevent working men from deriving any benefit from 
the machine can be removed. 


Nothing can possibly afford better evidence of the spirit 





in which the inquiry was undertaken than the foregoin 
resolution or anne ws know not which to call it. Te 
the conclusion that co-operation is desirable we take no 
exception; but there can be no effective co-operation with- 
out capital. The idea that machinery renders no true 
service to the workman is utterly fallacious. There is 
something grim and appalling in the dense prejudice 
which can see no good wrought for the working man in 
cotton machinery, the steam engine, the iron mill, or 
the power loom. The tetemant teat machinery has done 
no real service finds its flat contradiction in the condition 
of the working man in agricultural districts, or in countries 
where manufactures are nearly unknown. Compare & 
fitter in fair work, an iron roller, or a forgeman, with 
the agricultural labourer rearing a family on ten 
shillings per week. Take away machinery, and all 
fall to the same dead level. The only difference between 
the young lout who drags after the plough from year’s end 
to year’s end, and the smart young turner, who will hardly 
condescend to give hjs fellow worker good day, lies in the 
lathe, lies in the mechanical spirit of the age embodied for 
the artisan in the machine which he works at. Take it away, 
and take away with it all that it represents, and you leave 
the smart young turner poor indeed. What he is apart 
from his machine he soon finds out when he is divorced 
by lack of a job. Machinery has redeemed thousands and 
thousands of men from harassing toil; yet they curse it 
now as the Lyons weavers cursed the Jacquard loom 
although it raised their town to opulence, and rescu 
their progeny from a miserable childhood and an early 
grave. 

Mr. Lessner, of London, speaking on the resolution, 
urged some things in favour of machinery, but he took 
exception to it in that it permitted the employment of 
children and women. There are not wanting those who 
will point out that in a large family it is not bad but good 
that children should find employment. But this is not 
the true reply to Mr. Lessner. The employment of 
children rests with the parents; and capital which takes 
uo special interest in children, and is not bound to them 
by any ties, is not to be called bad names if it accepts a 
sacrifice willingly offered by the parents. For ourselves 
we urge nothing in favour of juvenile labour; the 
solution of the difficulty lies in the hands of the paren 
uot in those of the capitalist. After Mr. Lessner an 
not a few others had had their say, it was 

Resolved.— That on one side machinery has proved a most 
powerful instrument of despotism and extortion in the hands of 
the capitulist class; that on the other side the development of 
machinery creates the material conditions necessary for the super- 
seding of the wages system by a truly social system of produc- 
tion. 

How far capitalists deserve the title of despots we 
leave our readers to decide. If any of them are in doubt 
on the point we beg them by all means to take a trip down. 
the Thames, and see what those fearful tyrants, the shi 
builders of London, have done for the inhabitants of the 
Isle of Dogs. Still better, let them invest a little money 
in the building trade, and try to play at being a despot. 
We could say a few bitter things about despotism—all the 
more bitter that they would be bald unadorned truth; but 
it would serve no good end, and we refrain. 

Let us conclude this article by stating plainly what we 
see in this International Congress of Working Men. Ita 
existence, its sentiments, its action, prove that continental 
capitalists are likely to be called upon to fight the fight 
that is being fought out to a bitter end here. Strikes, 
and consequent impoverishment and losses of trade, are 
daily gaining ground in countries where heretofore their 
existence was but heard of, not felt. English manufac- 
turers know how strikes paralyse the energies of a nation, 
Frenchmen and Belgians do not. They have a hard 
lesson to learn, but the sufferings of the capitalist will be 
as nothing to those of the working man. No writing, no 
discussion, no legislation, no argument can as yet prevent 
labour from regarding capital as a foe. Yet every man who 
possesses knowledge, who understands somewhat of the 
wheels and levers of commerce, tells us that labour and 
capital should be friends, not foes. International con- 
gresses of working men, which are not international save 
in name, and compesed of members more representative 
of the modern de gue than of the true working man 
will hardly promote this desirable object. The truth has 
yet to be learned that a little more work and a little less 
talk would tend to promote the prosperity of those who 
now detest capital, and cannot exist without its aid; and 
we confess that the less we hear of such congresses as that 
we have noticed, the better we shall be pleased. 


DRAINAGE AT BOMBAY. 


From the contents of a report by Mr. Rawlinson, C.B., 
upon a proposed scheme for the sewerage and drainage of 
the city of Bombay, we are glad to perceive that he concurs 
in the views expressed by ourselves respecting the disposal 
and utilisation of sewage. So far as the report itself is 
concerned the conclusion arrived at is what might be 
expected from so eminent a member of the profession; 
but the Indian Government have not done nearly 
enough. Instead of requesting Mr. Rawlinson to 
visit Bombay and obtain that information, which 
cannot be procured from the most elaborate plans 
and sections accompanied by the most minute de- 
scriptions, he was simply asked to report, in fact, 
upon the reports of others. There is no question but that 
a good plan is not only an assistance, but an absolute 
necessity to any engineer who has to devise means for 
carrying out any proposed project, whatever its character 
may be. But what would be said of an engineer-in-chief 
who had never “walked over the ground” of a line he was 
about to lay out, or whose first visit to the neighbourhood 
was made in the “ special” conveying the company’s officers 
to the scene of inauguration? All the t sections in 
the world would never give a professional man so clear an 
idea of the physical contours of the district as one brief 
personal survey; the one is theory and the other is 

actice. It appears about four years ago a scheme for 
Sealing Bombay was also submitted to the consideration 
of Mr, Rawlinson, and in many points the present one 
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closely resembles it. The principle of both consisted in 
carrying into execution the plan of getting rid of the 
sewage in the manner we have already so strongly 
condemned. It was nothing less than discharging 
it into the sea, and the eastern side of the city 
was selected for the locality, as opinion, and subsequently 
experiment, demonstrated that if allowed to flow out upon 
the western or windward side of Bombay, it would be 
thrown back upon the foreshore and make the place “like 
unto the banks of the Thames.” 

Confining our attention to the scheme of last year, Mr. 
Rawlinson in his remarks decides dead against the employ- 
ment of sewage tanks, particularly in so warm a climate 
as that of India. When sewage is allowed to remain 
stagnant for even a short period of time, decomposition 
and putridity ensue; and works which may have cost a 
large sum of money instead of abating may augment the 
evil. Fresh sewage is innocuous and odourless, but directly 
it stagnates it commences to give off poisonous exhalat.ons, 
The very purpose of a tank indicates that a certain period 
of stagnation is intended and actually provided for, 
Moreover, it is not to be imagined that every time a tank 
is emptied, it is so thoroughly “cleaned out” as not to 
leave some considerable remains of previous contents 
adhering to the sides and bottom, quite sufficient to 
taint the succeeding influx. We now come toa very im- 
portant point in the proposed scheme, and that is the 
action of the tide. By discharging the sewage of Bombay 
towards Odala upon the eastern side, it is asserted 
that it would not return to the harbour; but the author of 
the report regards this statement as fallacious, and in a 

at measure contrary to the evidence resulting from 

irect experiment obtained by means of floats. They in- 
dicated that the sewage would ultimately return to the 
harbour and swim about for many days. It is to be hoped 
that all towns which in future intend adopting the suicidal 
principle of making a cesspool of the sea, will endeavour to 
ascertain by direct experiment whether their sewage will 
come back to the place whence it started. These experi- 
ments unfortunately were only conducted during four 
months of the year, and therefore can only be regarded as 
absolutely conclusive for that period of time. Without 
however troubling ourselves about what may become 
of it for the remaining eight months, much less 
assuming, as there are good grounds for, that it 
might behave in a manner similar to that character- 
ising its four-monthly performance, it might be 
safely concluded that no Government would commit 
itself to a scheme which would not only be inoperative for 
a third of the year, but a known source of danger and 
infection, and involve an expenditure of more than a million 
beside. Having disposed of the projected schemes of Mr. 
Tracey and Mr. Aitken, let us now turn our attention to 
the plan proposed by Mr. Rawlinson himself, which is based 
upon the only true method of “ getting rid” of sewage, if 
we may usethe term, namely, its application toland. Thedis- 
advantage of that gentleman not —_ visited Bombay is 
here again apparent. He himself admits that he is unable 
from want of proper information respecting the nature of 
the soil, the crops grown, and other details, to explain why 
the experiments to utilise sewage on the Flats should have 
been unsuccessful. We cordially endorse the remark that 
“anyone who condemns the idea of utilising sewage is 
obviously unacquainted with the subject,” and are disposed 
to believe that in every instance where the system has 
failed, it is from pure ignorance, neglect of professional 
skill, want of knowledge upon agricultural matters, or in- 
attention to details, upon which depend the whole success 
of the system. Oneof the great errorscommitted particularly 
by farmers, respecting the properapplication of sewage, is that 
it is only ordinary manure, whether farmyard or artificial, 
and can be treated in precisely the same manner. Until 
this fundamental mistake is recognised and corrected, all 
attempts made by agriculturists, however experienced 
they may be as good farmers, will prove failures. The 
utilisation of sewage as applied to land is a combination of 
farming and engineering, in the proportion of about one- 
quarter of the former to three-quarters of the latter. The 
engineer, especially if he be a bit of a chemist as he ought 
to be and will be if properly educated, can very soon render 
himself independent of the farmer, but the latter can never 
render himself independent of the engineer when he comes 
to deal with sewage manure. Such terms as “railway en- 
gineering,” “hydraulic engineering,” and others are familiar 
to anyone, and it is now time to include in the same cate- 
gory “ sewage engineering,” which embraces the combina- 
tion we have described above, 

In order effectually to carry out the utilisation of sewage 
at Bombay, Mr. Rawlinson recommends that it should be 
taken to a large tract of low-lying land towards the north 
of the city, which is naturally exceedingly well adapted 
for the purpose, and that the authorities should dismiss 
from their minds all idea of perpetrating so reckless and 
extravagant a waste as that entertained in accordance with 
the previous projects. There is a difference to be observed 
between the sewage system to be adopted in India and in 
other countries where the rainfall is not of so excessive and 
violent a nature. In our own country, for instance, the 
storm waters are carried off by the same sewers which 
convey the house sewage and general drainage; but such a 
course would be impracticable, in a pecuniary sense, in 
India, The rainfall must be excluded from the sewage 
conduits, and should be run off by uncovered surface 
channels in the direction of the natural drainage of the dis- 
trict. The necessity of thus separating the two great 
volumes of fluid is apparent when, upon the authority of 
the author of the report, the quantity discharged during 
an average rainfall in Bombay would be forty-five times 
that conveyed in our London main sewer during the same 
time. Again, supposing that sewers were built to carr 
off the waters of the monsoons, they would be doing little 
or nothing for the remainder of the year, and it would be 
very bad economy to spend large sums of money in the 
construction of works that would only prove of use at 
certain periods, ers sg all particular examples and 
details, it is worth considering whether there is any valid 
peason existing against the success of the utilisation of 





—y in a country similar to India, We say at once 
not, but as many perhaps will not be satisfied by a dictum 
so arbi , a little explanation is necessary. The con- 
clusion that the plan will fail generally because the only 
experiment as yet tried has turned out a failure, is arguing 
a particulari ad universale, which is reasoning fallaciously. 
Not only one but many attempts have been unsuccessful 
here, but yet no engineer, or even an enlightened unpro- 
fessional man, doubts of the value of the principle, or will 
dispute that in many instances, which are multiplying 

ively, it has proved a decided success. It may be 
Leoni stated that wherever common irrigation is 
employed with profit and advantage, the same results may 
be obtained, only in a greater degree, by sewage irrigation. 
There is only one proviso to be attended to, that is, that 
the sewage should he fresh, not stale or semi-decomposed. 
Irrigation works have been carried on in India from the 
earliest times, and at the present moment the Government 
are making efforts to execute many more that are indis- 
pensable, not to the welfare or prosperity of the country, 
but to the preservation of the lives of the inhabitants. It 
is true that the evaporating power would be considerably 
greater than in a more temperate climate, but by ensuring 
a proper supply of water the requisite degree of fluidity could 
beimpa tothe fertilising mass. Toobtaina perfect system 
of sewage hy water carriage, it must be borne in mind that 
the existence of a perfect system of waterworks is also 
understood. There is not the slightest use in devising a 
plan for the efficient drainage or sewerage of a town, if 
there is not an adequate supply of water for flushing and 
other purposes. The most profitable results will invariably 
attend the application of sewage to land when in its normal 
state, that is, without having been subjected to any pre- 
vious disinfecting or degdorising process. The soil is the 
best disinfectant and deodoriser, and will do that kind of 
work for nothing, when it is once run over it, in a manner 
infinitely superior to anything that could be accomplished 
by chemical precipitants and artificial solutions. 


GEARED MARINE ENGINES, 


TE fact that a particular system of construction has 
been adopted by an engineer holding an eminent position, 
will lend it an importance which it may not otherwise 
deserve. Thus, when we find the chief engineer of the 
United States Navy reviving the use of geared marine 
engines years after they have been rejected by all 
other engineers, we are disposed to ask what he can find 
in the system to render it worthy of adoption; and to 
inquire of ourselves whether it is possible that English 
engineers have rejected geared engines without duly 
weighing their merits. Mr. Isherwood’s position must plead 
our excuse for reopening a question apparently long since 
settled. The construction of a pair of geared engines *by 
a second-rate British or French firm we should have 
regarded as a matter of no importance whatever, as an 
experiment in fact which would lead to no good results, and 
therefore exerting no claim on our attention or on that 
of our readers. But Mr. Isherwood represents the 
engineering ability of a great naval power; and his engines 
are constructed on too large a scale, and with too much 
pretension, to be regarded in the light of insignificant 
experiments. If Mr. Isherwood is right in his views then 
all other marine engineers are wrong. If he is mistaken, 
then his mistake is more serious in its results than that of 
any engineer who has yet supplied engines to a fleet of 
war steamers. There is no escape from this position, and 
we have little doubt that the chief engineer of the 
United States Navy recognises the dilemma in which he is 
placed. He is on trial at the bar of engineering opinion, 
and we think that no hesitation can be felt as to what the 
verdict must be. 

The advantages claimed for the geared marine engine in 
bygone days, were that with a given speed of engine a 
finer pitched screw could be used than with direct-acting 
engines; that the machinery, running slower, would last 
longer and cost less for repairs; and that it was easier to 
drive the air pump. Some minor points were perhaps 
urged in favour of gearing, but if so we have forgotten 
them. It is now understood that fine pitch screws 
possess no particular advantage over those which are 
coarser, but rather the reverse, especially in the case of 
ships which have fixed propeller, because the fine pitch 
screws require more force to cause them to revolve when 
being dragged through the water. It is also known that 
the largest engines which have ever been made have been 
driven with safety and ease at sixty-five revolutions per 
minute—quite fast enough for any screw; that these 
engines are not in any particular hurry to wear out, while 
they manifest a great objection to breaking down; and, 
finally, that, as regards the air pump, it may be driven 
with great ease as fast as the steam pistons, provided india- 
rubber valves are used. 

Agaiust the employment of gearing on board ship so 
much may be said that we hardly know where to begin. A 
geared engine must necessarily be heavier than an un- 
geared engine by the weight of the cog-weels and counter 
shaft, even if we suppose it to run very fast ; and when 
gearing is used, as it always is, to keep down piston 
speed, the engine must be heavier in some direct ratio to 
the reduction in the number of revolutions made by it per 
minute, Again, under no possible circumstances can a 
geared engine occupy as little space as a direct acting 
engine of the same power. The piston speed being small, 
the cylinders must be large, unless expansion is abandoned ; 
and in any case the machinery must be larger by all the 
room taken up by the geared wheels. We shall say 
nothing of the noise, dirt, and increased risk of accident, 
inseparable from cog-wheels, It will be seen that we sum 
up heavily against geared screw engines; yet could we call 
to mind a single argument in their favour worth attention 
we should produce it now, and force it home, too, with all 
our power on the minds of our readers. If any one of 
them can say a good word for the system, or bring forward 
a fact in its favour, we trust ‘he will not hold his peace. 


Mr. Isherwood needs all the support he can get. We have 
frequently criticised the policy 
struction of the Wampanoag, 


he pursued in the con- 
ak be engines have 





been loudly condemned on the other side of the At. 
lantic. At last, three commodores in the United States 
Navy were appointed to examine, try, and report on 
the ship, but the examination as it happened wag 
was little better than a farce. The ship was not ready for 
the commodores had not coal enough on board for a good 
run, had new brasses just put into her principal bearings 
met with foggy weather, which prevented her speed being 
tested save in a spurt of short duration, &c, &e. Two of 
the commodores reported favourably—the third commo- 
dore, James Alden, dead against her. As a result, Mr, 
Isherwood has defended himself at great length in a letter 
addressed to the Secretary of the Navy last May, and 
since published in the Army and Navy Journal of New 
York. 

Mr. Isherwood’s letter begins with some very tall writing 
about the deeds to be accomplished by the new war steam.” 
ers of which the Wampanoag is the first. The following 
extract will afford a fair specimen of Mr. Isherwood’s 
style:-—“ It was proposed to construct a vessel having a 
greater speed by several miles per hour than any other 
ocean steamer; which should be able to go to the British 
coast in case of hostilities, and burn, sink, and destroy 
every vessel of inferior force, naval or merchant, that 
might be found there. Nothing she pursued could escape 
her, and nothing she fled from could overtake her. he 
more heavily armed but slower cruisers of the enemy could 
only follow her by the flames of the burning wrecks she 
left behind her. She would obtain a plentiful supply of coal, 
water, provisions, and other stores from her prizes for an 
indefinite length of cruising, and would neutralise the 
large number of naval steamers required to form a cordon 
around the British coast for the protection of its commerce 
from her depredations. Her speed would enable her to 
enter and leave any port despite the most vigilant 
blockade. In fact, the destruction made of the enemy’s 
resources, and the military advantages of breaking up his 
communications and obtaining the quickest intelligence of 
his movements due to the employment of one such vessel 
are incalculable.” 

In compliance with these intentions the Wampanoag was 
built, and it is agreed by every one save Mr. Isherwood 
that she is one of the sharpest and most beautiful vessels 
ever launched. To admit this would detract from the merits 
of his engines; therefore Mr. Isherwood asserts that the 
ship is not sharper than the old U.S. frigates Roanoke and 
Colorado, and he sets about proving this by stating that 
the ratio of the displacement of the immersed solid of the 
Wampanoag is to its circumscribing parallelogram as unity 
is to 0°566, while in the old frigates we have named the 
ratio was as 0°573. Naval architects will agree with us 
in regarding this attempted proof as a stupendous absurdity, 
inasmuch as it takes no account whatever of the character 
of the ship’s lines forward or aft, as is proved by the fact 
that both the Colorado and Roanoke were as Dutch tubs 
compared with the Wampanoag. : 

Mr. Isherwood explains that the great length occupied 
by his machinery is due to the shallowness of the ship and 
her narrow beam, which last reduced the depth of her 
boilers. The engines and boilers of the Wampanoag occupy, 
according to Mr. Isherwood, 148ft. of the length of the 
ship. As the ship was shallow and narrow, any one pos- 
sessing a sense of mechanical truth would have perceived 
the necessity for keeping the engines as short as possible, 
instead of spreading them out in a hull already too small. 
If direct acting engines had been used the eylinders would 
have been placed close together at one side of the shaft, 
and the condensers at the other side opposite them. But 
with geared engines this arrangement becomes inadmissible. 
In the place where the condensers should have stood is 
located a compound cogged wheel, 13ft. long on the face; 
nor is this all. The crauk shaft carrying this wheel has 
four, bearings two.at each end with a double crank between, 
and the ends of the crank shaft are prolonged to carry 
the eccentrics. The whole length of the shaft, and conse- 
quently of the engines, is thus brought up to about 52ft. The 
surface condensers are placed between the cylinders, and 
the valve chests outside them. Had direct acting engines 
been used they need not have occupied more than 20ft. 
of the length of the ship, thus saving not less than 32ft. 
of most valuable space in the engine room alone. It was, 
in short, impossible to select a type of engine more waste- 
ful of space, and strangely enough Mr. Isherwood vouch- 
safes not a single word of explanation as to his reasons 
for adopting it. We supply the omission by stating that, 
in direct opposition to all other engineers, Mr. Isherwood 
believes that small measures cf expansion and low piston 
speeds are eminently conducive to economy, and the first 
could not readily be had with direct acting machinery. It 


would be out of place here to say much regarding the 
which 1s 


arrangement of the Wampanoag boilers, 
nearly as bad as that of the engines, because, 
we are told, the ship was too shallow to permit 


any other being adopted. Seeing that the Wampanoag 
has two decks, is 23ft. 6in. deep, and draws 19ft. of water 
we think this objection of very little weight. ‘There was 
nothing, indeed, to prevent the superheating apparatus 
being fitted at the base of the funnels instead of occupying 
an additional length of 16ft. in the ship. 
Although we have neither criticised nor described the 
Wampanoag very fully here, we have said sufficient, we 
think, to prove that the adoption of geared engines in woe 
case has been a great mistake. After having been disuse 
for years, we find the system revived on the largest scale, 
under the best auspices, and aided by the most modern 
developments of the engineer’s art. The result is. va" 
questionably utter failure. Even though we admitte 
that the ship was the fastest steamer afloat—and she is not 
—the fact would not in the slightest degree affect the ques- 
tion. With smaller, lighter, and shorter engines a greater 
power could have been, and has been, developed. In such 
a ship as the Wampanoag it was of the utmost innportance 
to keep the weight of the machinery and the space oo 
as small as possible, and just in so far as Mr. Isherwoo 
has failed to comply with this demand he has failed 
prove that he is a competent engineer, It is not likely 
that even in the States many, if any, more screw geared 
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engines will be built. Mr. Isherwood has given the syst 
its death-blow by showing how impossible it is to obviate 
ts defects by any expenditure of time or money. 








HARBOUR WORK IN TURKEY. 


Wrru the revival of energy in Turkey very much-wanted 

blie works are again attracting attention, namely, 
Perbours; but not a great deal has been done, though 
much is talked of. After Turkey ceased to be a great 
maritime power in the Mediterranean, and the western 
trade fell into the hands of the Europeans, the Ottoman 
authorities paid very little attention to their harbours 
beyond providing careening grounds, not even levying 
harbour dues. The Greek war made matters still worse 
in the small islands, and consequently Turkey began its 
pew career of western reform with none but natural 
harbours. The Bosphorus and Golden Horn did very 
well, and Smyrna is an open harbour. Not so in many 
other places, particularly in the small rocky islands, where 
in Greek and Roman and Genoese times, they could only 
work with stone moles, and where the moles have crumbled 
down and the ports have silted up. As the Greek islands 
are mostly left to themselves the Government did not till 
lately trouble itself about them. Notwithstanding this 
rimary apathy and want of funds, there has nevertheless 
ae something done in one way or another. A great 
difficulty is that foreign ships, on one plea or another, 
claim exemption from harbour dues—as at Kustenjeh— 
thus this source of revenue has not vet been available, 
but it will be. The Government having so many claims 
upon them for roads, telegraphs, railways, &c., have been 
able to find small funds for harbours, 

The harbour works at Sulina have been conducted 
on behalf of the Danubian powers by Sir Charles 
Hartley. The Kustenjeh harbour works are part of the plan 
of the Danube and Black Sea Railway. The company 
demands indemnification of the Government, because the 
Evglish and other shipping do not pay harbour dues, 
ana demands the hostile intervention of the English 
Government to compel the Ottoman Government to pay 
the indemnification for the non-payment of the harbour 
dues by the English and other shipping. The Ottoman 
Government retorts by alleging that the harbour is not 
finished, that the plans have been altered without permis- 
sion, and that the works have failed. Kustenjeh harbour 
has, however, been much improved, and a large grain trade 
is going on. 

Varua harbour is in a bad state. Plans have long since 
been proposed for converting the Debna lagoon into a vast 
floating dock. Messrs. Peto, Betts, and Crampton, 
negotiated with the Government for the docks, as distinct 
from the Varna and Rustchuk Railway. This matter is now 
or a but as the trade is increasing the harbour will be 
made, 

At Heraklea, the coal harbour on the Black Sea, pro- 
vision was made for shipping coal during the Crimean war, 
but the whole matter has since hung on hand, awaiting 
arrangements for the disposal of the coal mines. Whenever 
anything is done, proper provision for shipping will have 
to be made. 

For Constantinople there are schemes enough. First, a 
plan for a quay along the Bosphorus. This looks unlikely 
at present. Secondly, plans for floating docks and slips, in- 
cluding an American floating dry dock. Thirdly, concession 
to a Frenchman of “ docks” or bonded warehouses on the 
English system. This has been prolonged without any- 
thing being done. Fourthly, the conversion of the lagoon of 
Chekmejeh into a floating dock, in connection with the 
French concession on the Adrianople Railway. This 
would allow the mail steamers from the Mediterranean to 
lie in dock instead of off the Seraglio Point, and Jand their 
passengers twenty miles from Constantinople. The 
matter depends on the progress of the Adrianople Railway. 

Smyrna is considered to be in danger of silting up 
from a bar at the mouth of the Hermus, This is very 
questionable, as, except the damage from projections and 
encroachments in the Bay of Bournabat, it is very ques- 
tionable whether, looking at all the evidence from classic 
times, the channel so much complained of is not subject 
tofluctuations. The projects forthisare:—First, Smyrna Pier 
and Docks. It was part of the plan of the Smyrna and 
Aidin Railway to construct at its terminus four piers and 
three docks. These have gradually been brought down to 
one pier, built by the late Mr. G. Meredith, C.E., of timber, 
which the Teredo has reduced to a most precarious state. 
The pier has been very useful, and is the only one in tbe 
Levant which will take large steamers; but, lying away 
from the mercantile part of the city, it has been little 
favoured. When the company get into a better finan- 
cial position this pier will be rebuilt of stone. The com- 
pany have a privilege for bonded warehouses not turned 
to account. Secondly, Concession for “docks,” in- 
cluded in the French Constantinople concession, and 
never attempted to be put in execution. Thirdly, 
Concession for the Smyrna Quay, a quay along the 
seashore. This has made no way, and a company has 
been formed under the auspices of the Ottoman Bank, 
and a contract nade with a French contractor, who arrived 
with his plant. The company have placed very few shares, 
and at the last mail were in litigation with the contractor, 
who demanded an indemnity, and the chief shareholders 
had withdrawn, The plans are insuffici-nt to meet the 
circumstances, the object of the concessionaires is to make 
mouey out of the concern, and its execution would do as 
much harm as good. Wharfage is much wanted at 
Smyrna. Fourthly, Projects for an American floating dry 
dock in the bay, and for an outside port with railway 
branch lower down the bay. 

Of the great trading port of Smyrna it is to be observed 

there is no adequate provision for docks, wharfage, storing, 
repairing, or shipbuilding. The commercial body is dis- 
United and backward. 
. Each railway or tramway scheme on the coast always 
includes harbour accommodation, but the only distinct 
harbour plan is one for Beiroot, by Mr. Haddan, civil en- 
Uineer to the provincial Government ; accommodation is 
much wanted on that dangerous coast, 





All the island harbours are choked. cues machines 
have been set to work at Rhodes and elsewhere, but from 
want of care and experience have done little It is 
now complained at Rhodes that what the dredgers get out 
at the head of the harbour is carried to the mouth. This 
is very likely, for at Constantinople the Government 
lighters till stopped used to bring the refuse from the 
Arsenal to the Seraglio Point. At Constantinople steamers 
are now prevented from discharging ashes in the port. 

The only new work in the islands is the restoration of 
Tigani, the ancient Samos, in the island of Samos, by the 
late Prince of Samos, Aristarkhi, who employed a German 
engineer, Mr. Humaan. This port is very little employed, 
as it is not in the best of the island. 

Scio, Mytilene, &c., all want their ports fully cleaned 
and enlarged, as although they are partly cleaned, they will 
only admit the Ottoman steam gunboats on the stations, 
the large mail steamers have to lie in the offing, and in bad 
weather cannot land or take on board passengers. A new 
English company has just begun working at Smyrna in 
running small steamers to the islands, and this may direct 
more attention to the harbours. 

One great improvement, preparing the way for harbour 
works, was the concession to a Frenchman of the provision 
of lighthouses on very unfair terms; but many lighthouses 
have been set up by him which pay well. 

Another circumstance, favouring the improvement of 
harbours, is the authority newly granted, to form munici- 
palities, and the power conferred on these municipalities of 
raising loans. he great rise in rents and the value of 
house property creates a taxable basis for these munici- 
palities. Town engineers and architects are being 
appointed in several places. 
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La Vérité sur le Cable Transatlantique. 

Tus is the title of a pamphlet, printed by Serriere 
et Cie, Rue Montmartre, Paris, detailing the secret 
history of the concession of the French transatlantic 
telegraphic cable. It is written by M. Borde, a 
French engineer, engaged in the enterprise, together 
with Messrs. Hope and Blackmore, of London, Delessert, 
Saint-Maurice, and Beyfus, in obtaining from the 
French Government a concession for laying the cable. 
It appears that already in 1864 they obtained an audience 
from the Emperor, and that their project was well received 
by his Majesty. In 1866, after, according to M. Borde, 
eighteen months spent in experiments—what kind of expe- 
riments?!—these gentlemen applied for the concession, but, 
in the meantime, their ground had apparently been occu- 
pied, presumably by the gentlemen now at the head of the 
present French Atlantic Telegraph Company. In one 
word, this pamphlet is the production of one of the dis- 
appointed original promoters of the scheme. According to 
his statements, necessarily more or less ex parte, they do 
not seem to have heen very well treated by the French 
Directeur-Général des Lignes Télégraphiques, who seems to 
have given them a concession which was afterwards with- 
drawn. The whole has resulted in a very pretty quarrel, 
an@ proceedings at law against the French Ministry are 
threavened by the disappointed original concessionaires. 








The Practice of Engineering Field Work applied to Land and 
Hydraulic, Hydrographic and Submarine Surveying and Level- 
ling for Railways, Canals, Irrigations, Roads, Towns’ Water 
Supply, Rivers, Docks, and Harbours,and Deep Sea Soundings. 
The Use of Surveying and Levelling Instruments; of Barometers 
and Thermometers for Exploring Levels. A complete Treatise 
on Setting out Curves. Second Edition, revised, with con- 
siderable additions. By W. Davies Haskott, Civil Engineer, 
late Resident Engineer of the Great Western and Brentford 
Railway and Dock, and of the Ottoman, Smyrna, and Aidin 
Railway, Author of “ Railway Construction,” &c. &c. 
Vol. L, 8vo. London: Atchley and Co., engineering and 
architectural publishers, 106, Great Russell-street, Bedford- 
square. 

The Practice of Engineering Field Work, Waterworks, or the 
Distrilution of Water in Towns under the Constant and 
Intermittent Systems; Gauging Streams, Sewers, Sewage, and 
Irrigation. By W. Davies Hasko xt, Civil Engineer, Author 
of “ Railway Construction.” Four vols.; and “ Engineering 
Field Work,” first volume. London: Atchley and Co. 1868. 

In these two volumes we have a complete treatise upon 

the art of surveying, in which every branch is discussed 

with a degree of minuteness that, were it possible to 
acquire practical proficiency “by the book,” would render 
all intending surveyors independent of the services of their 
professional predecessors. But, although this cannot be 
done, yet the student and beginner who is about to com- 
mence practical surveying operations will find his labour much 
lightened, and the ratio of the different problems more 
apparent, if he previously study some g text-book on 
the subject similar to that before us. So soon as the 
principles are once mastered, and the pupil is able to form 
an opinion of his own respecting those means by which he 
will best accomplish the end he has in view, be may avail 
himself of the latitude that exists in the choice of those 
means. The My ed of level, staff, theodolite, or other 
instrument that is the best, will of course depend upon the 
nature of the circumstances attending each special case. 

The author is correct in giving the preference to the 

“dumpy ” level as the favourite among engineers. When 

once put in thorough action and adjustment, if it be not 

subjected to wanton bad usage, it will remain in working 
trim for years. Although a good deal of superfluous 
importance is attached to the fact of the objects seen 
through the telescope being inverted, the author does not 
give the reason for such an arrangement, but leaves an 

impression upon the mind of the reader that it is simply a 

caprice, whereas in reality an extra glass is dispeused 

with, and a much clearer view obtained in consequence. 

On inspecting the drawing of the dumpy level we find that 

it does not re t the best method of construction so 

far as the lel plate screws are concerned. The screws, 


as shown, have only a oe eg It is a far er- 
the heads between the plates, as is done in 
theodolites, and, if we mis- 


able plan to put 
nat Gem 


take not, levels are now usually fitted in this manner. For 

all information respecting surveying instruments, their 

construction and adjustment, there is no work to 

compared to that in Weale’s series, by Mr. Heather. 

a intended surveyor and engineer should have a copy 
it. 

A great diversity of opinion prevails respecting the 
best method of dividing levelling staves. We do not 
agree with the author upon this point; we consider that 
the beststaff is that which has the smallest possible number 
of figures, and we prefer one in which the only figures are 
those indicating the whole feet. Every tenth of a foot is 
denoted by a line extending the whole breadth of the 
staff, and a couple of dots, upon each side of the line, 
distinguish the half feet. The divisions denoting the 
hundredths of a foot extend only so far as a vertical line, 
which allows them a breadth of an inch. Habit, however, 
enables men to accustom themselves to any description of 
staff. Where theodolites are concerned, a Gin. transit 
leaves nothing to be desired, and by one who thoroughly 
understands its use nearly every problem connected with 
trigonometrical surveying can be performed with that 
accuracy and fidelity only obtainable by the aid of scien- 
tific instruments. The mountain theodolite of Cassella, 
from the imperfect description given in the treatise under 
notice, seems to be altogether too small for any purposes 
of real utility. A 4in. theodolite is the smallest that we 
should like to use, and it is difficult to comprehend how 
accurate observatious could be registered when the 
diameter of the divided circle is but 3in, The mauner of 
mounting the telescope outside the lower works, so as to 
obtain the advantages of a transit, is ingenious, but the 
provisions for levelling the instrument appear scarcely 
adequate. In the chapter upon setting out curves, Mr. 
Haskoll recommends that the tangent lines may be pro- 
duced, and the angle of intersection measured on the plan. 
This, it is needless to remark, is not a correct method, 
and the other plan afterwards described should always be 
adhered to. The curve laid out from the former data 
would never come in accurately. In Vol. I. the neces- 
sary office work contingent upon the field operations is 
explained, and the use of the ordinary instruments em- 
ploved described. As a rule,a smart field hand will usually 
get through an amount of field work in one day that will 
give him employment in the office for three times that 
period, especially if there are any calculations of impor- 
tance attached to the operations. 

The second volume of the work treats principally of 
water supply and that all-engrossing topic for engineers 
and the public generally, sewage and sewage works, It 
does not profess to be anything beyond a mere compila- 
tion, containing a well-digested selection of the more 
important details relating to the principal waterworks at 
present constructed, together with such information re- 
agree sewage and irrigatiun as may be collected from 
the scanty data already at our command. A _ hasty 
glance at the contents of the two volumes and the style of 
their composition is more than sufficient to indicate to 
the reader where the forte of the author lies, and in what 
particular branch of the profession he has had most ex- 
perience. In the first volume he treats of what he has 
practically known; in the second he treats of what he has 
read only. Nevertheless, a good deal of valuable matter 
connected with specifications for works, extracts from the 
reports of well known authorities, analyses of celebrated 
chemists, and the results of the irrepressible Edinburgh 
and Croydon sewage works, are laid before the reader, 
which, if he has never heard of them before, well deserve 
his attention and perusal. The plates are well ard clearly 
lithographed, and the two volumes are got up in a very 
creditable manner. 





The Universal Curve Table for Ranging Railway Curves, Applicable 
to all Units of Measurement and all Radii, By Josepu Louis 
Gatuott, Memb. Inst. Civil Engineers, District Engineer 
Ceylon Government Railway. London: Willis, Sotheran, and 
Co., 42, Charing Cross (near the Admiralty), 1868. 

THERE are two methods recognised by engineers for 
setting out curves: the one is the method by offsets, and 
the other the instrumental, or the method by chain and 
theodolite. The former, which was very much used in the 
early days of railways, las been now nearly abandoned, 
and the preference is justly given to the more scientific 
and accurate plan involving the agency of the transit or 
theodolite. Dismissing all consideration of the “ offset” 
principle, there is none in which the aid of an instrument 
is necessary, to be compared with Rankine’s system. It 
requires but a few calculations, is nearly universal in its 
application, can be employed on almost any description of 
ground except it be of an absolutely precipitous nature, 
and is capable of practical execution to a degree of preci- 
sion that only those who have been in the habit of availing 
themselves of it are aware of. We confess we fail to 
perceive that the little volume upon our table is likely to 
substitute among the profession the plan it advocates for 
the one we have already mentioned. Given the radius of 
the curve, the distances along the curve, or the distance 
between the pegs, and the angle of intersection of the 
tangents, all the data necessary for putting in a curve by 
Rankine’s method can be obtained with the greatest 
facility. These data are the length of the tangents—which 
are of course equal to one another, and determine 
the position of the two springings, or commencements of 
the curves—the constant tangential angle, and the angle 
contained between one chain's length and the tangent to 
the curve, technically termed the “angle for one peg;” the 
length of the curve, and the position of what is erroneously 
called the secant peg, which acts as a check at the centre 
of the curve upon the setting out, both for distance and 
direction. 

Mr. Gallott has calculated all his tables to the standard 
of unity, and in consequence inflicts a very considerable 
amount of theoretical labour upon his readers in order to 
obtain the desired results. No less than five of the columns 
in the page are calculated to seven places of decimals, and 





when it is borne in mind that these have to be multiplied 
by the radius some idea of the task may be imagined, 
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Again, engineers in a difficult country, or in broken or 
timbered ground, consider themselves very fortunate if 
they are enabled to determine the angle of intersection 
either by direct observation or other trigonometrical 
means. To accomplish this it is frequently necessary to 
prolong! lines much further than would be considered 
advisable under other circumstances; but an engineer 
would never dream of prolonging tangent lines unless the 
ground were perfectly open beyond the point of their 
cemmon intersection. It is for this reason that we think 
the plan or system upon which the “ universal table” is 
based to be defective. Two columns are devoted to the 
calculation of the distance to a point X, and of the offset at 
that point to the springing. This point X is situated upon 
the prolongation of one of the tangents at a distance from 
the intersection apparently nearly equal to the length of 
the tangent itself. We should never think for a moment 
of chaining to this point on the ground, as it would involve 
alaige amount of useless time and labour. We entirely 
disagree with the author when he assumes that a difference 
of a whole degree between the correct and actual angle of 
interscctivp will not signify, and that the incorrect angle 
“will be found sufticiently accurate for all practical pur- 
poses.” There is not the slightest advantage gained in 
employing a delicate and scientific instrument like a thedo- 
lite unless the whole operation be conducted upon a scale 
of equal precision. If approximation to accuracy is all that 
is required, by all means set out the curve by the ordinary 
offset plan, and leave the theodolite alone. The text of our 
author is anything but clear and explanatory, and it does 
not appear whether he intends the angle of intersection to 
be obtained upon the ground, or assumes it from the in- | 
tersection of the tangent lines upon the plan. If the latter | 
the whole method is devoid a mete approachiug to | 
accurate setting out, as the exact lines, much less the angles, 
can never be trausferred from a survey plotted on paper to 
the ground with the hope of achieving anything but the 





roughest approximation to truth. The supplementa 
table of tangential angles would be useful to those who | 
would have no objection to the multiplication necessary to | 
make use of it, and it might then be employed in setting 
out curves by Rankine’s method, which will always remain | 
as the most elegant, most accurate, and most satisfactory 
plan of executing this description of engineering field work. 








| 
RAILWAY FETES3 IN THE ALPS. 
(From our Special Correspondent. ) 

THE usually quiet valley of the Swiss Canton of La Valais 
was the scene of extraordinary excitement last week, on the 
occasion of the inauguration of a new section of the Simplon 
Railway, the international line which is to unite France, Switzer- | 
land and Italy. 

The original company was unable to fulfil its engagements ; | 
the portion of the line which had been made was, I believe, | 
sequestrated by the Swiss authorities, and the hope of seeing | 
the work accomplished seemed indefinitely deferred, when a 
William Tell appeared in the Comte de la Valette, who, with 
the countenance of the Emperor, formed a new company, bought 
up the property of the old one, and set to work vigorously to 
complete the undertaking. 

Until the other day the line was only in work as far as Sion, a 
town of some importance, but it is now open to Sierre, a village 
more than half way on the road to the foot of the Simplon. 
The company actually begins its operations at Geneva, running | 
its steamers from that town to Bouveret, at the upper end of 
the beautiful lake nearly opposite to the famous castle of Chillon, 
The journey on the lake occupies about five hours, but those 
who are pressed for time may take the Swiss line of railway 
which connects Geneva with Lausanne, Vevey, Villeneuve, and 
Bex. The Italian line quits the lake at Bouveret, and passes by 
Vouvry and Monthey to Saint Maurice. As far as Bex the two 
lines are parallel, and a short brauch connects Bex with Saint 
Maurice, where the Swiss line terminates. 

From the junction of Saint Maurice the Italian line proceeds 
to Martigny, and turning sharp towards the north touches Saxon, 
one of those little spriags whose must prominent characteristics 
are roulette, trente et quarante, semi-idiotic calculators of chances 
which never arrive, and cadaver sus sharps and flats, hawks and 
pigeons, of both sexes. The waters of Saxon are proclaimed as 
of sovereign virtue, and possibly they may be, but the place 
itself is without attraction, a dull valley with one long straight 
road with scarcely a habitation between it and the bright little 
town of Martigny, sume eight miles off. The transition from 
the banks of the lovely Lake Léman to this wretched little gam- 
bling-hole called Saxon, is one of the most depressing that can 
well be imagined, and the escape from the latter to the pure air 
of the Bernese Alps beyond is like a gaol deliverance, 

The Simplon line follows the course of the Rhone throughout 
nearly its whole length, the valley from Sion to Briegg being 
broad and level, and the mountains on each side magnificent. 
The bed of the stream is very irregular and shallow, and the young 
giant of a river roars and foams over its stony road with terrible 
impetuosity; it is the same stream that feeds the blue Lake 
Léman, that issues again from the lake at Geneva, furious, but 
exquisitely clear, and that seems to swallow up the Saéne at 
Lyons; but here in La Valais its waters are loaded with calcareous 
matter, and as white as milk. 

The works of the railway are being carried forward beyond 
Sierre to Louéche and Briegg, and as there seem to be no engi- 
neering difficulties in the way it is to be hoped that the iron road 
will very soon reach the foot of the Simplon, and thus deliver 
travellers from the torture of the diligences along the long, scorch- 
ing, dusty grande route of La Valais, almost unbearable in summer 
and scarcely passable in winter. 

The majority of the guests, who were very numerous, left 
Geneva in the Simplon, a splendid new boat, belonging to the 
company, and it is but fair to say that not only on this extraor- 
dinary occasion, but at all times, the comfort on board these 
boats is remarkable, the table and wines excellent, and the prices 
extremely moderate. The usual course of the boats is along the 
French or Savoy bank of the lake, but the Simplon touched at 
all the principal points of both banks, and was everywhere wel- 
comed with salutes and cheers, which were echoed gaily by the 
visitors, aided by two little guns on board the steamer, which for 








five hours kept up an incessant fire that threatened to burst 
their little throats. The weather was magnificent, and we quitted | 
the blue waters of the lake with regret at nightfall, and were re- 


ceived with a short official speech beneath an elegant chalet at 
the terminus of the railway. 

The journey from Bouveret to Sion, the chief town of La 
Valais, was like a royal progress; every station was decked out 
with wreaths, flags, lanterns, torches, and flowers, and the jolly 
Swiss and Swissesses welcomed the visitors with English fervour. 
The Simplon Railway is bringing grist to their mill, and they quite 
appreciate ite value. 

The means of accommodation for the night for three or four 
hundred visitors were matters of no small importance, but the 
telegraph came to our aid. We learned at Bouveret how many 
beds were to be found untenanted at Martigny, Saxon, and 
Sion—Sierre had not a mattress to spare—and M. de la Vallette 
informed us that those who could not find better accommodation 
would be provided for in tents which the company had set up 
for the emergency. 

The following morning found us all at Sierre; the place of 
meeting was the future site of the station, and the coup d'eil 
was very striking. The plain of Sierre is broad and rich in 
fertility, the mountains on each side of great height, covered 
with vegetation and dotted with villages and chalets almost to 
their summits. On one side the riflemen of La Valais were 
exhibiting their skill at the 7%» Cuntonal, or another was a camp 
consisting of lines of pretty white marquees surmounted by the 
distinctive flag of the canton to which they were appropriated, 
and in the meadows around were the shows, roundabouts, 
restaurants, cafés, and gingerbread stalls of a country fare, while 
a blazing sun in a violet sky harmonised, or, as Sydney Smith 
said, glorified the whole. 

The Bishop of Sion blessed the locomotive, which was so 
covered with wreaths and flowers that it looked like a Jack-in- 
the-Green, in a discourse which lasted about an hour; twice or 
thrice the excellent band stationed behind the estrade mistook 
some exclamation for its signal to commence, and burst in with 
cornets and trombones in the bishop's discourse. The sun was 
so powerful that none but those on duty would face his rays, 
but the worthy bishop, with an umbrella in one hand and a 
crozier in the other, kept on the even tenour of his way, and finally 
reached the horseshoe table of honour, apparently the least 
fatigued of all present. 

We have forgotten to mention that on first touching the soil 
of La Valais, on reaching Sierre, and on all important occasions, 
the loving cup was passed round as at a city feast, and the wine 
of honour—a delicious amber-coluured wine of the country— 
handed round with profuse hospita ity. 

The banquet was profusely hospitable, and the service as good 
as circumstances would permit; and with the desert came the 
speeches for which the Swiss seem to be positive cormorants. The 
principal speakers were the President of the Council of the canton 
of La Valais, two or three members of the Federal Government. 
M. de la Valette, the Italian and American Consuls, and some 
members of the French press. M. de la Valette was the hero of 
the day, the Swiss authorities giving him the entire credit of the 
enterprise. The French press was naturally greeted cordially, 
but not more so than the English—represented at Sierre by the 
Times and Tue Encinger. “ We know,” said one of the speak- 
ers, “‘ what we owe to the noble free press of old England !” 

After the inauguration at Sierre a grand cavalcade was 
arranged to introduce the visitors to the locality which the next 
portion of the line will reach; the station will be at Louéche, 
a small town lying between the Rhone and the foot of the 
mountains. Louéche itself is of little consequence to 


| tourists, but high in the air above it is perched Louéche les 


Bains, whose hot wells have a high reputation. The ascent 
to the latter place affords an excellent example of a mountain 
road. The peak of this spur of the Alps is called the Gemmi 
(the G pronounced hard), and the baths are little more than half 
way up, yet the ascent in a carriage occupies about five hours. 
Louéche les Bains is above 40U0tt. above the sea level, and 
the highest peak of the Gemmi 80UUit. or more. 

The visitor is surprised to find at the former, side by side with 
a Swiss village of the most primitive character, half-a-dozen 
large and excellent hvtels, large public and private baths, in 
which the visitors seat themselves for hours in the water, so hot 
that it almost scalds you as it issues from the springs. Yet 
the whole of these establishments with their attendant shops for 


| necessities and knick-knacks can only be used during a few 


months, the intense cold driving everybody but the poor Swiss 
villagers down to the plains in autumn and winter. In the 
season the place is full of life. Louéche les Bains has its post- 
office and telegraph, diligences ply daily between it and Sion, and 
there is a constant ariival of visitors in carriages, on mules, and 
on foot. ‘Lhe ascent of the Gemmi is one of the pleasures of the 
place, and there is a cascade, as well as other curiosities, such as 
“‘the Ladders,” by which the Swiss peasants descend some five 
hundred feet with their loads of butter, eggs, and milk on their 
backs. On one side of the summit of the Gemmi there is a fine 
glacier, or rather mass of frozen snow. With so many attractions 
around, it is evident that Louéche will be an important station 
for the Simplon Company’s line, and its opening will net be long 
delayed. 

The grand object of the line is, however, to furnish a direct 
road to Italy, and it will be found, by looking at the map, that 
it will form nearly a straight line from London through Paris to 
Brindisi, the nearest continental port to the Isthmus of Suez, 
and is, therefore, highly important as regards India and the East. 

The original company expended about forty millions of francs 
and had abandoned the project when the new one was formed 
by M. de la Valette, who has a large stake in the undertaking, 
which purchased the line for two-and-a-half millions ; an arrange- 
ment was, however, made with the old shareholders, who have 
a certain interest in the new company. The new Italian Inter- 
national Cumpany has issued new shares to the extent of thirty 
millions of francs. But we shall probably have to return to the 
practical part of the question. 

Those who visit Geneva will have an opportunity of seeing 
specimens of the American build of railway carriages on the 
Lausanne line ; they are used for all classes, the only difference 
being in the number of windows and the ‘nterior fittings. The 
seats are arranged in longitudinal rows with a passage in the 
middle, and at each end of the carriage there is a narrow covered 
platform with iron railings. There is, however, no connection 
between the carriages as there is on the Ameri.an lines, an 
arrangement which is certainly unnecessary on short journeys, 
and scarcely applicable to mixed trains. If our railway com- 
panies were fully aware of the dislike a vast number of people have 
to the imprisonment of a railway carriage they would certainly 
try the experiment of increasing the number of travellers by the 
introduction of carriages of the kind referred to, in which a 
traveller could stretch his legs and fill his lungs with fresh air 
from time time. 

At Geneva may also be seen a very good example of a passen- 
ger tramway, which has its terminus in a handsome place called 
the Pluce Neuve, where the museum, conservatoire, and theatre 
are situated. The carriages are built and arranged in the same 
manner as the railway carriages just referred to, but they are not 
no large, We noticed also that the springs were replaced by pads 





S——= 
of india-rubber, about the size of a North Wiltshire cheese, and 
they seem to work admirably. 

So much is said about the exorbitant charges cf the hotels at 
Chamounix and other places in this quarter of the world that it 
is pleasant to vary the story. I can safely say that we found 
the prices all extremely moderate, not only at Sion, Saxon, and 
Martigny, but at Geneva on the one hand and at Louéche leg 
Bains on the other, cheaper than I have ever found them in 
hotels of the same, or, indeed, of a much inferior class in France, 
Moreover, the meat is better; the fish, bread, butter, and honey 
are delicious, and the attentive, but unobtrusive civility of the 
waiters and servants deserves special notice. 





ELectriciry In SucaR Makinc. — In the City article of the 
Times, a few days ago, it was quoted from TZ'ravers’ Circular 
that one of Wilde’s magneto-electric hi had been set up 
in a sugar refinery with the object of bleaching sugar by meang 
of a powerful stream of electricity. The machine is no doubt 
employed to ozonize a large volume of air which is forced through 
the syrup, the ozone acting as the bleaching agent. We hope this 
experiment will prove successful. 

HARCOAL CRUCIBLES.— Mr. Gore communicates to the ‘‘Philo- 
sophical Magazine,” an excellent way of making charcoal crucibles, &c, 
He first shapes the articles out of wood, and he finds that lignum 
vite, kingwood, ebony, and beech answer best. After the vessel 
has been formed the wood is carefully dried in a warm place. The 
articles are then enclosed in a copper tube retort having two exit 
tubes for the escape of gas. This retort is heated slowly at first, 
and finally for some time to bright redness, to completely carbonise 
the wooden vessel. It is necessary, Mr. Gore says, to turn the 
retort continually, and so distribute the heat that none of the 
tarry matter evolved may condense upon the articles; otherwise, 
he tells us, their shape and dimensions may be curiously altered, 
The heating is to be continued until no more gas is evolved, and 
care must be taken not to heat too rapidly, or the article will fall 
to pieces. Charcoal made in this way from lignuin vite is remark- 
ably hard, and the texture is so close as to make it apparently 
quite impervious to liquids; even after immersion in the strongest 
hydrofluoric acid the surface had no acid taste. Rods made of 
this lignum vite charcoal conduct electricity admirably, and would 
probably, Mr. Gore says, answer well for pencils for the electric 
are, 

STRIKES IN THE TIME OF Epwarp III.—When Edward IIT. was 
rebuilding Westminster Palace so many workmen and labourers 
withdrew from his works, that he issued a proclamation that no 
one was to employ them under penalty of being sent to the Tower; 
but no difficulty with the men is recorded to have taken place here. 
This smooth sailing was, perhaps, duc to the observance of certain 
articles drawn up by the trade, which we are about to notice. From 
Mr. Riley’s documents it appears that about three years after the 
‘*strike” at Westminster the corporation took the masons in hand. 
Solid, hard-handed, slow-thinking men they were, not particular 
about such trifles as the way their names were spelt, or whether 
they had any surnames at all; though not clumsy, very precise over 
the way they did their work, and determined that no one should 
do it in any other fashion. The mason hewers set themselves 
against the light masons and setters, and their disputes seem to 
have been very frequent and tiresome, when the mayor undertook 
to investigate their case. He attributed their dissensions to the fact 
that their trade was not regulated ‘‘by the government of folks of 
their trade,” and agreed to receive twelve of their representatives, 
who should draw up a code of articles by which, for the future, it 
should be ordered and ruled. Six masons on behalf of the hewers, 
and six on behalf of the light masons and setters, attended this 
conference. The regulations, which were drawn up in Norman- 
French, were briefly thus:—Every man might work in any branch 
of the trade, if skilful at it; ‘‘ good folks” were te be chosen and 
sworn to see that no mason undertook work that he was not able 
to do, under penalty of fine and expulsion. No one was to take 
work in gross—wholesale or by contract—if he had not ability to 
complete itina proper manner. He who did undertake such work 
in gross was to take with him to the employer six or four ancient 
men of the trade to testify that he was able to perform it, and take 
upon themselves the responsibility of finishing it if he should prove 
unable to do so. No one was to set an apprentice or journeyman 
to work, except in the presence of his master, before he was per- 
fectly instructed. No one was to take an apprentice for less than 
seven years. The masters that were chosen to superintend the 
trade were to oversee that those who worked by the day took for 
their hire what their work was worth, and asked no outrageous 
pay. If any objected to be ruled by these persons, his name was 
to be reported to the mayor, who with the consent of the aldermen 
and sheriffs would imprison or otherwise punish him, “that no 
other rebels may take example by him, to be ruled by the good 
folks of their trade;” and, finally, no one was to take the appren- 
tice of another to his prejudice or damage, until the expiration of 
their term, under penalty of half a mark for each ovnviction.— 
Builder. ; A 

RAILWAY INTERCOMMUNICATION.—A system of intercommunica- 
tion in railway trainsis now oa trialon the Londonand North-W estern 
Railway, and is also being tested on the Manchester, Altrincham, 
and South Junction Railway. It is thus described:—A signal is 
placed upon the roof of each carriage. It consists of a circular 
iron frame or stand, containing a revolving wind vane, 12in. 
diameter, which is set in motion by the air current caused by the 
speed of the train. To this stand a 12in. brass bell is fixed; also a 
lamp showing a white light. A double semaphore, 15in. diameter 
by 6in. wide, is also attached, which, when in a vertical position, 
encloses a wind vane, thus keeping it at rest while the train is in 
motion. A light chain is ted to the aphore, and passes 
along the carriage roof from end to end, and into each compart- 
ment, overhead, from door to door, being in such a convenient 
position that it may be used by any passenger, even in the dark, 
without leaving his seat. Should any passenger, owing to 
imminent peril, deem an alarm imperative, he has simply to pull 
the small chain overhead, when instantly the semaphore rises to @ 
horizontal position, changing the white into a red light, and by 
uncovering the wind vane sets it revolving by the current of air, 
and rings the alarm bell incessantly until the train is stopped. 
That no one may tamper with the signal after an alarm has —— 
given a strong spring holds the semaphore up, which can only 7: 
released by an officer of the company when the train stops. 
white ball falls from the roof with the chain a few inches, in 
the compartment from which the alarm has been given; = 
semaphore by day, and a red light in the night, direct the 
gu to the carriage, while the ball that has fallen from the 
roof points out the compartment whence the signal proceeds. 
The patentees claim the following advantages in favour of their 
invention :—(1) Each carriage, acting independently, requires 
neither cords, chains, wires, tubes, rods, nor any other mechani 
contrivance to connect the train from end to end. (2) No atten- 
tion is required from the companies’ servants at the various stations 
as to coupling and connecting when vehicles are added to or taken 
from trains in transit. (3) The semaphores, lights, revolving wind 
vane, and bells, acting both ways, require no special attention 1n 
the composition of a train, but are right for action notwithstand- 
ing the carriage may be reversed. (4) All the signals ewployed, 
viz., semaphores, lamps, and bells, being well understood by | 
companies’ servants, render working instructions unnecessary, an' 
mistakes improbable. (5) The mode of working the signals being 
similar tothe working of railway signals in general, is a sufficient gua- 
rantee that they may in all states of the weather be safely depended 
upon for certainty of action when required. (6) No daily —— 
is required to keep the signal in good working order. This is 
very well, but it remains to be proved that a guard can hear & 
signal produced on a 12in. bell. Whistles fail to attract attention 
if sounded in the rear of a train, and we cannot think that ® 


gong will prove more efficient. 
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ON THE CONSTRUCTION OF GALVANOMETERS 
FOR THE DETECTION OF WEAK ELECTRIC 
CURRENT. 

By FrepErick Henry VARLEY, F.R.A.S.* 

Tue smaller the magnet employed in a galvanometer the less 
weight and incumbered inertia there would be to set in motion. 
I believe Sir W. Thomson was the first to use small magnets, and 
by his ingenuity and indefatigable exertions has contributed more 
than any one else to that branch of physical study which has for 
its object the determination of small equivalents or differences 
between two electric potentials. The small magnet of Sir W. 
Thomson has a mirror attached to it to reflect a beam of light, so 
that a small motion of the magnet gives movement to this im- 

nderable beam or indicating arm, 
and rendered apparent by the move- 
ment of a spot or line of light upon 

a darkened scale. 

It has frequently occurred to me 
that smaller and lighter magnets 
might be employed by calling in the 
aid of microscopic power. Two forms 
of instrument were constructed and 
found to answer very well, The first 
consists in ye with a single 
filament of silk a mugnet made of 
the finest steel wire that can be 
obtained, and rendering its motion 
apparent by viewing it through a 
rectangular prism p, Fig. 1, by means 
of the microscope M, in the eyepiece 
of which is placed a small gradu- 
ated scale photographed on glass. 
The magnet appears as a black bar 
bisecting the field of view (shown in 
Fig. 3); and as the finest steel wire 
obtainable when sufficiently magni- 
fied appears as thick as a scaffold 
pole, it is obvious that the slightest 
motion must be rendered conspicuous 
by the image moving to and fro over 
the graduated scale placed in the 
eyepiece. 

The second form is more sensitive 
than the first. A small magnet n, s 
Fig. 4, made of flat steel, polishe 
on one face, is suspended in the usual 
manner by a single filament of silk; a 
small micro-photograph of a gradu- 
ated scale is placed at such a distance 
from the reflecting surface that each 
of the photographed division shall 
equal as nearly as possible two 
minutes of arc. The image of the 
scale thus reflected is sent in a line 
with the optic axis of the microscope, 
and any deflection given to the mag- 
net causes the photographed scale p, 
Fig. 3, to appear to move across the 
field of view. The reflecting surface 
movisg double the apparent motion, 
giving the amount due to the angle 
of plus reflection, R, a 
movement of one graduated division 
being produced by one minute of de- 
flection, if magnified sixty times by 
the microscope will render a motion 
apparent. 
can be made to give vernier readings upon the magnified scale. 
The magnifying power can be increased where desired, and very 
minute amounts of deflection rendered measurable. The illumina- 
tion of the micro-photograph is effected by means of a concave 
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placed to neutralise the effect of the earth’s Any 
deflection of magnet produced by the passage of feeble currents of 
electricity through the wire of the galvanic coil are sufficiently 
magnified for comparative determinations. The instrument occu- 
pies no more 8) than an ordinary microscope, and is alike appli- 
cable in daylight or gaslight with as much facility as a microscope, 
rendering its applications more universal than the admirable 

flecti 1 ters of Sir W. Thomson, its especial advan- 
employed in any situation at any desired 








r ting gal 
tage being that it can be 


moment, as it does not necessitate the erection of a hut or dark 
tent for its especial use when employed in outdoor work. The 
great difficulty in using instruments of such extreme sensibility, 
which are interfered with by external vibrations, can be to a great 
extent overcome by insulating the various parts from vibration by 
means of antagonising spiral springs, and preventing the 
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ual to one second of arc | abrasions being communicated through the wire itself by coverings 
hen desirable a small scale placed in the eyepiece | of silk or cotton wrapped on the wire to serve as dampers to the 





small waves. In this way, when f ing the micr pe, vibra- 
tions which would otherwise be communicated are absorbed. The 
entire instrument is insulated from extraneous vibration by means 
of heavy tablets placed upon elastic supports or cushions; two or 


mirror Q, and the extraneous light cut off by the aperture in | more of these tablets are placed one upon another, with the elastic 


diaphragm R. 


In some cases an achromatic illuminating lens, to | cushions betwen them, so that any vibration which would be com- 


concentrate more light upon the photograph, may be employed | municated is absorbed almost entirely before it is conveyed to the 


with advantage. 
chamber carrying the mirror is made movable, so that the mirror 
can be rotated upon the tube as an axis, enabling it to be turned 
in the best position for illumination. The magnetic indicator is 
rendered as nearly zestatic as possible by means of artificial magnets 


| 
| 


The lower portion of the tube of the dark | first tablet, and the slight tremor given to the first tablet is entirely 


aborbed by the cushions .of the second tablet, and thus insulates 
the galvanometer from vibratory disturbances. By extraneous 
vibrations I mean those produced by the roll of cabs in the streets, 
and others of a like nature. 








ON THE MANUFACTURE OF SULPHUR FROM 
ALKALI WASTE IN GREAT BRITAIN.+ 
By Lupwic Monp. 


THE author called the attention of the section to a new industry. 
the recovery of sulptur from alkali waste, which has made very 
—_ progress during the past few years. The importance of thir 
subject had been very ably pointed wut to the section by Mr. Wm. 
Gossagi in 1861. Up to this time a great number of eminent scien- 
tific and practical chemists had tried in vain to solve this delusive 
problem. But only a few years afterwards we find three different 
processes used largely in different countries. In Great Britain a 
process of the author’s invention, which had been patented in 
1863, was used exclusively, and had already been adopted by a 
number of the largest firms, while the two other processes patented 
by Messrs. M. Schaffner and P. N. Hofmann in 1865 and 1866, 
were only applicable on the Continent, where they enjoy the 
advantage of cheap wages. 

All these three processes are based on the following reactions :— 
First, the conversion of the insoluble compounds of calcium and 
sulphur in the waste, into soluble compounds by the action of the 
oxygen of atmospheric air; secondly, the removal of these soluble 
compounds from the rest of the waste by lixiviation with water; 
third, the separation of sulphur from the liquors thus obtained by 
muriatic acid. 

A proposal to use these same reactions for therecovery of sulphur 
from the waste had alrendy been made by W. H. Leighton in a 
patent dated October, 1836, and similar proposals were again made 
in 1861 by three different patentees. All these would have cer- 
tainly recovered sulphurfrom the waste, but only small quantities, 
and at a very high price, They exposed the waste to the air only 
once, but for a very long time, and after having lixiviated it, threw 
itaway. Ina patent dated December, 1861, the author showed 
that the oxidation and lixiviation of the waste must be repeated 
three times in order to vbtain a sufficiently large amount of the 
sulphur from the waste and tv take away the noxious properties 
of the latter. But there was still tke great difficulty to effect 
these operations without incurring too much cxponse, as no less 
than seventeen tons of waste had to be treated three times in 
order to obtain one ton of sulphur. This ditficulty was very happily 
and completely overcome by the author’s process patented in 1863. 
According to this process the oxidation of the waste is effected in 
the same vessels in which the waste has been originally obtained 
by forcing air through the waste by means of a fan; it is then 
lixiviated in the same vessel, and these operations are repeated 
twice more without removing or touching the waste, anual 
labour, which had been the principal expense of former processes, 
was thus completely avoided, and the time necessary for these 
operations being thus shortened to as many hours as it had pre- 
viously taken days, the process could now be conducted in a very 
simple and inexpensive apparatus. 

‘The liquors so obtained are run into wooden vessels together 
with an equivalent quantity of muriatic acid, the mixed liquids 
being heated by steam to 150 deg. Fah. The sulphur is completely 
an easily separated; it settles to the bottom of the vessel, and after 


* British Association, t British Association. 








being washed with water is melted down in an iron pot. It is 
thus obtained very pure, containing only 1 per cent. of impurity. 

Where muriatic acid is scarce the acid residues of the manufac 
ture of bleaching powder may be employed instead, and thus 
another waste and offensive product may be turned to advantage. 
In this country, however, this will hardly be resorted to, muriatic 
acid being here still run to waste in enormous quantities, amount- 
ing to 120,000 tons of anhydrous hydrochloric acid a year. 

The waste, after having been treated by this process, has lost all 
its noxious properties, and in place of causing a great nuisance by 
contaminating the air and the water in the neighbourhood of the 
works with that most poisonous and disagreeable gas, sulphuretted 
hydrogen, it now furnishes a good manure for many soils and 
crops, containing large amounts of sulphate and carbonate of 
calcium, &c, 

One-half of the sulphur contained in the waste is recovered by 
this process in a very pure state, surpassing in this respect all 
brimstone imported into this country, and, consequently, it is not 
used to replace pyrites in the manufacture of soda, but in place 
of brimstone, which has a much higher value, averaging upwards 
of £6 per ton, and is consumed in very large quantities by a 
number of manufacturers. Sicily, which has hitherto had the 
monopoly of the supply of this valuable substance, exports above 
200,000 tons, according to good authority even 300,000 tons of brim- 
stone per annum, 50,000 tons of which are sent to Great Britain. 
The British alkalitrade, which now uses 400,000 tons of common salt 
a year, would, by the application of this process, easily be able to 
supply the 50,000 tons of brimstone consumed in this country, and 
for which we new pay to Sicily above £300,000 a year. This brim- 
stone could be produced at a cost of £50,000, or £1 per ton, which 
is much less than its cost at the best situated mines in Sicily, 
and the total outlay for the plant necessary for the manufacture 
would amount only to about £100,000. 

Considering the great importance of this raw material for many 
branches of industry, and particularly its indispensability in the 
manufacture of gunpowder, the author believes it to be a matter of 
congratulation to this country that it should possess the means of 
furnishing its own supply of this valuable substance. 

The President, Professor Frankland, in expressing the thanks of 
the section to Mr. Mond, remarked that his communication was 
one of great importance. In his (Dr. Frankland’s) capacity as 
River Commissioner it had been his duty to inquire into the great 
nuisance at present created by alkali waste, which he had found 


in many cases to be intelerable. He had lately seen a river called | + 
| to get into the buoy together, and it was proved that although it was 


Sankey Brook, which, in consequence of the drainage liquors from 
the surrounding waste heaps, meeting there with hydrochloric acid, 
which also ran from the Alkali Works into this river, was almost 


saturated with sulphuretted ~ uaa and gave off the dreadful | 


smell of this noxious gas for miles. 

He had had an opportunity of seeing Mr. Mond’s process at work 
on a very large scale, and to witness its great simplicity and effec- 
tiveness; and though he was not competent to judge of the mer- 
cantile profits of the process it was his opinion that the manufac- 
— — morally bound to adopt it even if it would only cover 
its cos 

Mr. A. E. Stanferd stated that as an inhabitant of Glasgow he 
could tell them a long story of the nuisance which the waste heaps 


in the neighbourhood had until lately caused in that town. There 
had been a complete stream of yellow liquor running into the 
Clyde, ting there different resi from bleach works, and thus 
often rendering the otherwise so black stream quite milky, and 
making the smell of sulphuretted hydrogen very prevalent on both 
sides of the river. He was glad to be able to inform the Section 
that Mr. Mond’s process had been very successfully employed, not 
only to prevent this nuisance for eg bana but also to do away 
with the present nuisance as the drainage from the waste heaps, 
was now carefully collected and used to lixiviate the waste which 
had been treated by Mr. Mond's process, so that the sulphur con- 
tained in these drainage liquors was now also turned to account. 

Mr. A. E. Fletcher, Inspector of Alkali Works, under the Alkali 
Act, said he had reason to complain very often of the great nuisance 
caused by the waste, which he believed had increased lately. He 
had known Mr. Mond’s process to work satisfactory for several 
years, and the best proof of the value of the process he considered 
to be that several of the largest firms had taken it up successively. 








WELCH AND BOURCHIER'S NEW PATENT 
LIFE-PRESERVING APPARATUS. 


A TRIAL, by Admiralty order, of a new life buoy, patented by 
Messrs. Welch and Bourchier, of 168, Ingram-court, Fenchurch- 
street, was made in the basin of Sheerness Dockyard on Friday, 
the 11th inst., in the presence of Admiral Sir Baldwin Walker, 
Bart., K.C.B., Capt. Supt. W. King Hall, C.B., R.N., Capt. the 
Hon. A. A. Cochrane, C.B., R.N., Flag Capt. Donald Mackenzie, 
and a large number of naval and military officers and others 
belonging to the port, garrison, and dockyard of Sheerness, The 
buoy consists of an open framework of wood, square at top, and 
tapered to the lower The upper part contains an air casing, 
with an aperture of about 18in. square, large enough to contain a 
man’s y; in the lower part is asmall water tank capable of hold- 
ae six gallons of fresh water, so that in the event of a man 
falling overboard and being lost, if in the night, or in a fog, or the 
weather being too heavy to lower a boat, his life may be sustained 
for several days. It also two telescopic masts, at the 
summit of which are two flags flying 7ft. above the level of the 
sea, for the purpose of pointing out its ition from the ship. 
These masts shoot upwards on the buoy being let go, as into 
their position by the simple arrangement of two ballast rods falling 
below the bottom of the buoy. To these telescopic masts are also 
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attached two port-fires to serve as signal lights, one being 
ignited by the action of letting go, while the other is at the service 
of the man in the buoy, to show his position in a dark night. The 
method by which it is secured to the ship is so simple that it may 
be detached in an instant by merely slipping a bolt, and the 
arrangement for securing and having it ready for use again after 
hoisting up is no less simple. It is capable of containing one man 
inside in either a sitting or standing posture; in the latter case the 
upper half of his body is above the water. It is also capable of 
supporting a whole boat’s crew, by their holding on to the floating 
brackets outside. The accompanying engraving illustrates the 
buoyancy clearly. 

At 2 p.m., the time named for the trial, the fittings (temporary) 
having n secured to the stem of H.M.’s Salamander, and the 
buoy hoisted up in its place, the order was given, “ Let go the life 
buoy,” and in less than a second it was in the water. The inventor 
jumped overboard, swam to it, and got in with the greatest ease. 
He leaned over the sides of it, and in every conceivable position 
endeavoured to capsize it; but it was clearly demonstrated that its 
buoyancy and stability were too great. After the inventor had 
been some time in the buoy, Captain Cochrane asked him if he 
would mind jumping out of it and trying to get in again, which he 
did with the same ease as before. After Mr. Welch had fairly 
tested its soll tote tes two naval officers (we believe they were 

in 





such) jum to the water to ascertain if it were equal to sup- 
porting two inside in a case of emergency. We were informed by 
one of the patentees that they never contemplated making it 
| carry more one inside, but twelve might hold on outside. 


However, some fun resulted in these two gentlemen’s endeavours 
capable of supporting several by attaching themselves outside, it 
would coals ® 4 pounds more ballast to render it stable 
enough to carry two inside. It has an evident superiority to the 
life buoys now in use in the navy and mercantile marine, and the 
advantages claimed are, among others, its great facility of working 
and general utility, particularly to exhausted men, who do not exert 
the least physical strength in retaining their hold or position; that 
it is capable of supporting a whole boat’s crew, until rescued, * 
holding on to the floating beckets outside; that it carries suffi- 
cient fresh water in iron Sallast pipes to sustain life for several 
days, should the man overboard be lost sight of in the night, or in 
a fog, or the weather be too heavy to lower a boat; in the latter 
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case a line made fast to a breaker or nun-buoy could be veered 
astern to him and made fast by the manin the buoy until the 
weather moderated, when he would at once be hoisted up; that 
in the event of a man on the buoy losing his ship altogether, it 
affords very great additional chance of saving his life, from the 
combined facts of his having water to drink for several days, signal 
fire to use at night, and two signal flags, on telescopic staffs 7ft. 
above the level of the sea, always flying, for the purpose of attract- 
ing the attention of any passing ships. 

A second trial of this life buoy was made during the dinner 
hour on Saturday, for the purpose of having it photographed, and 
also to allow some gentlemen to see it in the water, who had come 
from London the day before, but were not in time. It answered 
equally as well as on the former day, and an accident happened 
which tested it still more severely. The crowd pressing forward 
eagerly to see it photographed, a dockyard rigger, who was near 
the edge of the basin, was accidentally pushed over into the water, 
having on, over his ordinary dress, the usual heavy canvas suit of 
a rigger. When he rose to the top of the water he swan to the 
buoy, getting into it with the greatest ease. 


— 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


1457. WILLIAM EsTor, Hampstead, and MAXIMO TERRERO, Belsize Park- 
gardens, Middlesex, ‘‘ Improvments in the means of and apparatus for pre- 
serving anima! and vegetable substances."—4th May 1868. 

1517. GEORGE FEATHERSTONE GRIFFIN, Great George-street, Westminster, 
“ A certain novel application to tLe corking of bottles, enabling the cork to 
be witherawn without injary thereto.”—$th May, 1*68. 

2173. WILLIAM HADFIELD, Ardwick, L hire, * Imp in looms 
for weawng.”- Sth July, 1868. 

2275. ROBERT SMYTH, Glasgow, Lanarkshire, N.B., “ Improvements in appa- 
ratus fir propelling vessels,”— 20th July, 1868, 

2413. HERMANN MORITZ and JACOB KBINACH, Berlin, Prussia, “ A new file- 
planine machine ”"—<lst July, 1868. 

2553. HENRY KEISSMAN, Watling-street, London, ‘* A new or improved appa- 
Tatus or fonntain tor dispersing or throwing liquids."—A communication 
from Friedrich Wilhelm Bossert, Offenbach-on-the-Maine, Germany.—15th 
August, Shs, 

2559. WILLIAM JOHN HINDE, Burwash, Sussex, “Improved means or apps- 
ratns fur ho'ding candies in the seckets of candlesticks, and raising and burn- 
ing the ends out.”"—17th August, 1868. 

2603. JOBN ELLIOTT, Southampton, Hampshire, “ Improvements in apparatns 
for cutting, dress ng, bevelling, and moulding stope and other hard sub- 
stances."—2 st August, 1868. 

2653. WILLiAM HOUGHTON, Gomersal, near Leeds, Yorkshire, “ Improve- 
ments in lors tor weaving.’ 

2655, ERNEST ZOEPFFL, Manchester, * Improvements in means for rendering 
certain portions «f windows and doors or doorways air and water-tight.” 

2657. JOHN HANSON High-street, Lincoln, * Improvements in breech-loading 
fire-arms "—vhih August !868 

2659. THOMAS WRIGLEY, Todmorden, Lancashire, ‘‘Certain improvements in 
furnaces. app! cable to boilers for generating steam orother purposes.” 

2661. EDWARD PEYTON, Birmingh ** Improve ts in metallic bed- 
steads.’” 

266%. DILLWYN SMITH, Southampton-buildings, Chancery-lane, London, ‘‘ Im- 
provements in smoke-cor suming apparatus.”—27th August, |868, 

2665. NATHANIEL JOHN HOLMES, rrimrose-hill-road, R-gent’s Park, Lon- 
don, . Improvements in electric telegraphs, and apparatus connected there- 
with.” 

2667. WILLIAM STRANG, Glasgow, Lanarkshire, N.B., “ Improvements in 
atrang+ ments anc apparatus for dealing with sewage.” 

2669. THOMAS HENDEKSON, Glasgow, Lanarkshire, N.B., ‘‘Improvements in 
sewing machines,” 

2671. ROBERT SAUNDERS, Croydon, Surrey, *‘ An oscillating screen break- 











water.’ 

2673. CHARLES HENRY GARDNER, West Harding-street, Fetter-lane, London, 
“Improvements in lthegraphic and zincographic cylinder printing ma- 
chines.” —"8th August, 1862 

2677. WILLIAM FDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved machine for avglomerating coal or other combustible dust in any 
shapes, particularly into spherodal and ellipsoidal forms, and permitt.:ng the 
simultaneous manufacture of balls or cakes of various sizes.”.—A communi- 
eation from James Salamon, Victor Freteur, and Casimir Troquier, Faubourg 
St Martin. Paris. 

2679. EPHRAIM JACKSON and JOHN OGDEN, Chadderton, near Oldham, Lanca- 
shire, * Certain iu provements in mechanism or apparatus to be employed 
for preparing cot’on and other fibrous substances.” 

268! EDWARD LOUIS PARAIRE, Mornington-cre:cent, Regent’s Park, London, 
* An im,rovement in the moce of working steam engines.” 

2683. CROMWELL FLEETWOOD VARLEY Beckenham, Kent, ‘‘ Improvements 
in electric telegrauhs.”—29th August, 1868. 

2685. SAMUEL NEWTON, Oluham, Lancashire, ‘‘An improved swing-door 

ion? 





hinge. 
2687. THOMAS LESTER, Wordesley, and WILLIAM TRUEMAN, Lays Foundry, 
Brierley Hill, staffordshire, ** Improvements in steam engines.” 

269!. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, * An improved relieving coupling for wire rigging.”—A communication 
from W. H. Sheek, Washington, Columbia, U.S. 

2693, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An im- 
proved apparatus for warding off leaves and other matters likely to clog the 
working of turbines."—A communication from Jean Frangois Vaugeois, 
Boulevart Bonne Nouvelle, Paris. 

2695. LOUIS FOY AMOUR PONIATOWSKY BIVIERE, Cognac, France, “ Im- 
provements inc ses for packu g bottles containing wine or other liquid.”— 
3lst August, 1868 

2701. THOMAS TOMS, York-road, Lambeth, Surrey, “ Improvements in water- 

roof «h:oting and walking boots.” 

2703. FDWARD JOBSON, Dundee, Forfarshire, N.B., “ Improvements in piano- 
fortes,” 

2705. WILLIAM WILSON MACVAY, Castleford, Yorkshire, “ An improvement in 
gla-s furnaces.”— st Sepiember, 18-8 








2707. JOHN HENRY GREENER, John-street, Adelphi, London, ‘“ Improve- 
ments in the construciion of insulaters tor telegraph wires.” 
2713. JAMES EVANS, Wednesbury, “taffordshire, “ Improvements in ma- 


chinery for finishing and welding iron and steel tubes.” 

2715. THOMAS FORSTER, Streatham-common, and JOHN HEARTFIELD, 
Staniey-read, Thornton-heath, Croydon, ** Imp in the u 
of porous or sponey substances from india-rubber, gutta-percha, balata, 
their compounds ’’—2nd Septenber, 1868. 

2719. ALEXANDER CARNEGIE KIRK, Gla gow, Lanarkshire, N.B., ‘* Improve- 
ments in packing or stor'ng ice, and in apparatus for.”--A commanication 
from John Kvie, Foochow, China 

2721, ALEXANDER MELVILLE CLARK, Chaneery-lane, London, “ An im- 
proved portuble or camp bedstead and travelling trunk combined.”—A com- 
mmyn'eation from Charles Joseph Everickx, Boulevart St. Martin, Paris.— 
3rd September, 1368, ——— 

Tnveutions ;rutected for Six Montha on the Deposit of 

Com picte Specifications 

2706. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“A new and improved process for regenerating certain alimentary substances 
and improvements in apparatus connected thetewith.”—A communication 
frem Alphonse Louvel, st. Denis, France. 3rd September, 1864. 

2712. JOHANNES FRIEDRICH CHRISTIAN CARLE, Leadenhall-street, London, 
“improvements in breech-loacing needle guns, and in the cartridges to be 
used therewith or with o her needle guns.”— 9nd September, 1868. 

2759. CHARLES HOLIAND, Chicago, Ilinois, U.S., “ Improved compositicns 
for the production ot artificial stones, tiles, and pipes, and useful also as 
cements, paints, and for stuccoes.” — A communication from George 
Alexander Frear, Chicago, Ulinois, U.8.—7th September, 1868. 
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Patents on which the Stamp Du'y of £50 has been Paid. 

2071. MARK HENRY BLANCHARD, Blackfriars-road, Sarrey, “ Manufactare of 
terra-co‘ta or vitreous stone."—10/h Angust. 1865, 

2310 JOHN BRIGHAM end RICHARD FICKERTON, Berwick-on-Tweed, N.B., 
“Reamng and mowirg mechines "—9th September 1845, 

2371. JOHN HENKY JOHNSON, Lincoln’s-inn fields, London, “ Shaping metallic 
articles.” —* commiuinication.-— 16th September. 1865. 

2342 JOHN DODD, O'dham, Lancashire, “ Mules for spinning and doubling.”— 
13th S-ptember, 1845, 

235". THOMAS BELL and THOMAS LESSLIE GREGSON BELL, Plaistow, Essex, 
“Caleining ard roasting copper and other ores and substances containing 
sulphur.”"—14'h September, '8°5. 

3136. THOMAS LEWIS NICKLIN, Summerhill Tronworks, Tipton, Staffordshire, 
“ Puddling, heating, and other reverberatory furnaces nsed in the manufac- 
ture of iron and steel, and for other purposes.”—6th September, 1865, 


Patent on which the Stamp Duty of £100 has been Paid. 
2365. WILLIAM STABLEFORD, Oldbury, Worcestersh're, “ Manufacture of 
wheels, and in securing tires on or to wheels.”—21st September, 1961, 





Wotices of Intention to Proceed with Patents. 


1432. JOHN HEATON, Langley Mill, Derbyshire, “ Improvements in reverbe- 
Tatory and other fertesen”” ; " 


1446, WILLIAM ROBERT LAKE, Southam -lane, Lon- 
don, ‘‘ Improvements in buckets and other vessels of wood of analogous form, 
and in means for producing the same.”—A communication from David 
Lyman. Middie‘eld, Connecticut, U.S.—2nd May, 1868. 

1455. EDWARD MORGAN and GEORGE HENRY MORGAN, Edgware-road, Lon- 
don, ** Improvements in carriages.” 

1456. WILLIAM MARSHALL, Old Basford, Not .** Imp: in 
machinery or apparatus employed in the clipping of lace and other tabrics,” 
1457, WILLIAM ESTOR, Hampstead, and MAXIMO TERRERO Bels'ze Park- 
gardens, Middlesex, ** !mprovements in the means of and apparatus for pre- 
serving animal and vegetable substances.”—4th May, '868. 

1459. DAVID PITCAIRN WRIGHT, Birmingh ** Improve: 
facture of certain descriptions of taps.” 

1466. JOHN CLOUGH, Grove Mill, Keighley, Yorkshire, “Improvements in 
screw-gill boxes for preparing wool and other fibrous substances.” 

1470. DONALD ROBERT MACGREGOR and PETER TAYSEN, Leith, Edinburgh, 
“Improvements in the manufacture of paint for the protection of iron and 
other metals from the destructive influence of sea water, and for the preven- 
tion of fouling.”—A communication from Hans Wilhelm Matzen, Sonderborg, 
Schleswig.—5th May, 1868. 

1487, FREDERIC THOMAS HALL, Gray’s-inn-square, London, “ Improvements 
in the manufacture of railway and other like tickets to adapt the same as 

di ”"—A communication from Edouard Heit, Paris. 








ts in the manu- 








for adverti 
—6th May, 1868. 

1496. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“ Improvements in spring mattresses and seats.”—A communication from 
Joanny Laurent, Lyons, France. 

1499. ARTHUR CHARLES HENDERSON, Charing Cross, London, “ Improve- 
ments in the manufacture of plates for heliographic engraving.”— A commu- 
nication from Octave Victor Fournier, Paris, 

150°, ARTHUR CHARLES HENDERSON, Charing Cross, London, “ An improved 
mode of renovating files by an electro-chemical process.” A communication 
from le Comte Henry de la Tour de Breuil, le Comte Thomas de Deinheim 
Brochocky. and Horace Baynes, Florence, Italy. 

1504. JOHN HENRY JOHNSON, Lincein’s-inn- fields, London, “ Improvements 
in sewing machines."—A communication from Leonard Erni, Zurich. 

1508, JOHN BRUCE and ROBERT EVANS. Birmingham, “‘ improvements in 
bolters used for dressing flour and for other like purposes.”"—7/h May. 1868. 

1512. WILLIAM HUSBAND, Hayle, Cornwall, and FREDERICK BERNARD 
IGRING, Victoria-street, ¥ estminster, ** An improved mode of and appa- 
ratus for securing or holding the stands or frames of rock-boring or exca- 
vat'ng machines, part of which apparatus is applicable to connecting such 
machines with their stands or frames.” 

1514. ARTHUR JAMES, Redditch. Worcestershire, “Imp in hinery 
for polishing needles."—sth May, 1868, 

1517. GEORGE FEATHERSTONE GRIFFIN, Great George-street, Westm‘nster, 
“ A certain novel application to the corking of bottles, enabling the cork to 
be withdrawn without injury thereto.” 

1529, JOHN HOWARD WORTHINGTON BIGGs, M » “Imp 
in apparatus for selecting warp threads, and for drawing them through the 
eyes of harness and through reeds.”— 9th May, 1868. 

1530. RALPH MOORE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 

ure or t of sugar.”—A communication from Claus 
Spreckles, San Francisco, Cali 

1540, KICHARD LEAKE an@ JOSEPH BEEVERS, Barnsley, Yorkshire, “ Improve- 
ments i» apparatus for the prevemsion of smoke in steam boiler and other 
furnaces.”—1ith May, 1968, 

1549. WILLIAM DONALDSON BROWN, Mains of Turin, Forfarshire, N.B., 
“*Improve:.ents in reaping and mowing machines.”—12th May, 1868. 

1554, HENRI BERNOULLI BARLOW, Manchester, ‘‘ Improvements in apparatus 
Ior preventing the inerustation and the accumulation of sediment in steam 
boilers, ’—A communication from Car! Forster, jun., Augsbarg, Bavaria. 

1£55. GEORGE DIXON, C. b y: Islington, & “ Impr t 
the facture of apholsti fringes and other trimmings.” 

1558. CHARLES FaRROW, Great Tower-street, London, “‘ improvements in 
apparatus for cleansing bottles, jars, and casks.” 

1569. WILLIAM TASKER. jun., Waterloo Ironworks, near Andover, Hampshire, 
** Improvements in steam engines.”—13th May, 1368. 

1580. WILLIAM EDWARD NBWTON, Chancery-lane, London, “Improvements 
in the manufacture of felt hats.”—A communication from William Berry 
Lodge and Hiram Platner, Danbury, Connecticut, U.S.—14th May, 1868. 

198. ALFRED VINCENT NEWTON, Chancery-lane, London, “ improvements 
in liquid meters.”—A communication from Joshua Mason, Paterson, New 
Jersey. U.S. 

1601. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the permanent way of railways.”— A communication from 
Mr. Legrand, Boulevart St. Martin, Paris.—15th May, 1868. 

1606. HENRY JAMES HOGG KING, JOHN AUCHINVOLE, and ALEXANDER 
PATRICK, Glasgow, Lanarkshire, N.B., “‘ Improvements in gauges or appa- 
ratus for ascertaining pressure.” 

1611, JAMES ALISON ADAMS. Edinburgh, Midlothian, N.B., “‘ Improvements 
in cooking ranges.”—16th May, 1863. 

1626. JOHN FREDERICK SPENCER, Sunderland, Darham, “ Improvements in 
working the valves of steam and other engines.”— 18th May, 1368. 

1663, JULES CONVERS, Rae de la Paix, Paris, ‘‘ Improvements in cranks and 
crank shefts and axles.”—20th May, 1868. 

1679. JOHN ROBERTS BATTY, Leeds, Yorkshire, “ Improvements in saddles for 
frames used in the spinning of flax or other fibrous substances.”—2ist May, 
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1868. 

1740, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 

+ ments in apparatus for dressing ill "—A com icati from 
Ambroise Dubois and Jean Joseph Pouilley, Boulevart St. Martin, Paris.— 
26th May. 1868. 

1871. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in machinery tor forging or shaping metals.”—A communication from 
Julien Laurent, Boulevart St. Martin, Paris.—6th June, 1868. 

296. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in breech-loading fire-arms and cartri¢ges.’”"—A communication from 
Louis Isaac Cahen, Boulevart St. Martin, Paris.—30¢h June, 1868. 

2251. JOHN DuGUsD, jan., Glasgow, Lanarkshire, N.B., “ Improvements in 

the manufacture of paper, and in the means employed therefor.”—17th July 





1868, ’ 
2579. DOUGLAS FRASER, Arbroath, Forfarshire, N.B., ‘‘ Improvements in 
softening, preparing, and spinning flax and similar fibrous materials, and 
finishing yarns made thereof, and in apparatus therefor.”—14th August, 1308, 
2592. THOMAS RAMSDEN SHAW, Pendleion, Lancashire, “ Improvements in 
oil testers, or apparatus emp'oyed to ascertain the efficiency of oil, grease, 
and equivalent matter when used as lubricants.”—20th August, 1863. 

2619. BENJAMIN WALKER and JOHN FREDERICK AUGUSTUS PFLAUM, Leeds, 
Yorkshire, ** Improvements in machinery for rolling disc wheels and hoops 
and t res.”—21st August, 1868. 

2620. HENRY THOMPSON, E-sex-road, Islington, London, ‘‘ Improved methods 
of and apparatus fr roughing horses,”"—222d August, 1868. 

2633. HENRY GROUND, Waddington’s-buildings, Julian-street, St Julian's, 
Norwich, * Improvements in bushing the bung-holes of casks and similar 
vessels.""—74th August 1868. 

2667. WILLIAM STRANG, Glasgow, Lanarkshire, N.B.. “ Improvements in 
arrangements and apparatus for dealing with sewage.”— 28th August. 1868. 
2715. THOMAS FORSTER, Streatham Common, and wOHN HEARTFI£LD, 
Stanley-road, Tbhornton-heath, Croydon, Surrey, “Improvements in the 
manufacture of porous or spongy substances from india-rubber, gutta-percha, 

balata, or their jpounds.”"—2znd Sep , 1898. 


All persons having an interest in opposing any one of such appi'cat'ons 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
12th September, 1863. 

798*, 4d; 1295*, 4d.; 3601, 6d.; 3602, 8d.; 14, 24; 39, 10d; 81, 104.; 98, 
1s. 10d.; 114, 6d.; 121, 1s. 2d ; 127, 8d.; 13%, 10d; 141, 8d.; 146, 1s. 4d.; 
161, 6d.; 166, Is 10d.; 181, 8d.; 199, 3a. 6d.; 214, 1s. 6d.; 217, 6d ; 231, 8d.; 
232, 2s. 4d 5 238, Is. 4d.; 244, 10d.; 246, Is. 10d.; 255, 6d.; 259, 18; 276, ¢d.; 
279, Is. 2d.; 2°38, 10d.; 284, 10d. 291, 6d.; 295, 1s.; 296, Sd.; 298, 8d.; 300, 
Is. Yd.; 258, 4d.; 359, 4d.; 365, 4d.; 868, 4d.; 370, 4d.; 373, 4d.; 375, 4d., 
378, 4d.; 379, 4d ; 380, 4d.; 391, 41.; 384, 4d.; 385, 4d.. 386, 4d.; 393, 
397, 4d.; 399, 4d.; 400, 4d.; 401, 4d.; 402, 4d.; 403, 4d.; 414, 4d.; 405, 6d.; 
406, 4d.; 409, 4d.; 412, 4d.; 413, 4d.; 414, 4d.; 415, 4d.; 418, 4d.; 450, 4d.; 
421, 4d.; 424, 4d.; 425, 4d.; 428, 4d.; 432, 4d,; 484, 4d.; 435, 4d.; 437, 4d.; 
440, 4d.; 441, 4d. —_—— 

*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payahle at the Vost-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent office, Southampton-buildings, Chan- 
cery-lane, London. 




















THE EARTHQUAKE IN PeRv.—Our readers are by this time aware 
that a fearful earthquake has devastated vast regions in Peru and 
Ecuador. As all our information is at present derived from tele- 
grams, it is impossible to give any account of the catastrophe pos- 
sessing the least interest in a scientific point of view. According 
to the latest reports over 22,000 people have been killed, and the 
loss of property is enormous, The total exports of Peru in 1865 
exceeded £6,245,C00, of which £1,000,000 was treasure. The 
public expenditure was £2,435,000, the debt £5,866,000. The 
population in 1859 was 2,500,000; the area 502.761 English square 
miles, Such an event as that, the news of which has so recently 





reached us, must paralyse the resources of the nation for some 
ime to come, 





ABSTRAOTS OF SPECIFICATIONS. 
The ing descriptions are made from Abstracts prepared expressly for Tuy 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 
Class 1 —PRIME MOV ERS 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mi/ls, Gearing, Boilers, Fittings de. 
657. T. BLOCKSAGE, Dukinfield, Cheshire, ** Boilers or steam generators,.”~Datg 
27th February, 186s. 

This invention relates to that description of boilers wherein internal flues are 
used, its ohject being to increase the effective heating power of the boiler. The 
patentee accomplishes this by dividing the flue by a partition extending acrogg 
the flue, and reaching from one end to within a short distance of ‘he furnace 
670. G. HART, Wakejield, York, ** Prevention of smoke in steam boiler and other 

Surnaces.”— Dated 27th February, 1868. 

This invention relates to a mode of effecting the consumption or prevention 
of smoke in steam boiler and other like furnaces, and consistsof an arrange. 
ment whereby air at a highly elevated temperature is allowed to mix with the 
unconsumed smoke and gases just as they are passing, or immediately afte 
they have passed, over the fire bridge.—Not proceeded wit’. 

679. J. ROBINSON, Greenfield, York, “Cleaning the surfaces of feed water 
apparatus employed in boilers for generating steam."”—Dated 23th February, 
1868. 


The patentee claims the peculiar arrangement, construction, and adaptation 
to the outer surfaces of feed-water heating pipes, known as ** fuel economisers,” 
of circular or curved levers, which are caused by their own weight, when sus- 
pended, to embrace the feed- water pipes in such a man er that when such leverg 
are caused to traverse to and fro they will scrape and keep clear the surfaces 
of such pipes, for the purposes described. 

705. L. ROMAN, Paris, “ Apparatus for obtaining motive power from rivers or 
streams of water.” —Dated 2nd March, 188. 

This invention consists of an endless chain provided at suitable distances 
apart with transverse paddles or float boards, which chain is Ja‘d horizontally 
in the vertical plane over two or more horizontal pulleys, drums, or toothed 
wheels, the axis or arbors of which revolve in the bearings provided in boats, or 
other suitable or fixed parts.— Not proceeded with. 

718. J. BARKER, Zodmorden, Yorkshire, “ Method of consuming smoke from 
the fuel used in furnaces, '— Dated 3rd March, \868. 

The patentee claims, First, the novel employment adaptation, and use of 
regularly feeding the furnaces of steam boilers with fuel by means of revolving 
shovels in connection with the mechan'sm described, or any slight modification 
thereof. Secondly, the novel employment and use of gas burners situated in 
the flues of boilers for the purpose of consuming smoke, together with the 
general arr t of hani constituting these improvements as 
described. 

725. W. WHITTLE. Harborne, Staffordshire, “ Steam engines and steam boilers.’ » 
—Dated trd March, \8 8. 

The patentee claims the combination with a steam cylinder or steam 
cylinders of a receiver, the said cylinder or cylinders and receiver and parts 
connected therewith being arranged and operating sub-tantia! y a8 described 
and illustrated. Also the arrangement or combination of a high and low- 
pressure steam cylinder, and the combination with them of a receiver, the said 
parts being construeted and operating substantia''y as described and illustrated, 
Also the combination of a steam and atmospheric cylinder or atmospheric 
cylinders and parts connected therewith, constructed and operating substan- 
tially as described and illustrated. Also the combination substantially in 
the manner described and iliustrated of sarface and injec'ion condcnsera, 
whereby a less quantity of injection water is required, fresh water cooling the 
injection water, substantially as described and illustrated. Also the adaptation 
to steam boilers of an inner casing or lining, or inner casings or linings, for the 
purpose of obtaining a circulation of the water in the boiler, and for collecting 
the mad or deposit iormed by the evaporation of the water in the boiler, sub- 
stantially as described and il.astrated. 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, 

664. W. E. NEWTON, Chancery-lane, London, “ Building of boats or ressels.”—~ 

A communication.—Dated 27th February, 1868. 

The invention consists in forming with paper the shell or skix and the decks 
of boats or vessels, so that these parts shall be perfectly water-tight, and the 
boats stiffer, stronger, and lighter than if made of wood in the usual way. The 
invention is not described in detail apart from the drawings. 

668. W. M. BULLIVANT, Fenchurch. street, London, “ Composition for preventing 

the fouling of iron and other ships’ bottoms.”— Dated 2:th February. 1»68. 

This improved composition to be applied on the bottoms of iron and wood 
ships to prevent the adhesion of foreign matters and preserving the same, is 
composed of the following ingredients in about the proportions given :—The 
inventor takes of red paint about 14)b., beef suet about 851b., wax about 
14 1b., piteh about 431b., brimstone about 172 lb., arsenic about 4 Ib., Russia 
tallow about 85 1b., resin about 641b., blue batter about 101b.—Not proceeded 
with, 

673. J. HIGESAY, Victoria Chambers, Westminster, “‘ Coupling, driving, and 

retarding locomotive carriage or other wheels on railways.”—Dated 28th 
"ebruary, 1868. - ? 

This invention consists, with reference to the coupling and driving of the 
wheels of locomotives, tenders, carriages and wagons, in the adaptation aud 
application thereto of cranks and connecting rods placed near the centre of the 
axles between the wheels, by means of which, together with a combination of 
centre and side coupling rods, the weight of the train may be utilised so as to 
increase the tractive power of the engine. We cannot here afford space for a 
full description of the invention. 

678. J. LEACOCK, Castlewellan, Down, Ireland, “ Paving for streets, dc.”—Dated 

28th February, 1863. 

This inventicn has for its object the construction of paving by using blocks 
or pieces of granite, sye ite, or other suitable material provided with bules In the 
same, and disposed in series or sets combined in one block. the holes forming 
the sets or rows to be sufficiently close to each other to be ~@p able of being easily 
opened by a tool, so that blocks prepared in aceerdance with this invention shall 
afford a safe foothold for the horses and other such like animals, and yet 
present such an even surface as reqaired for wheels to travel cn; and in cave of 
severe traffic the levei will be retained in proportion to the surface of the 
blocks, as against the single set, or about, say, twelve times to one, 

684. T. TROTMAN, High street, Camden Town, London, “ Foiding carriages and 

chairs” - Dated 2-th February. 1868. f 

This invention consists in making the body of the carriage, the sides and 
back, rigid, and in adapting thereto ajvinted or folding platform or frame, on 
which the seat “of the carriage, or the reclining couch of an invalid carriage, ts 
placed and fixed. The folding platform or frame is jointed at one end to the 
rigid sides of the carriage or chair, ard to the other or onter end of the plat- 
form is jointed a frame or pair of levers which carry the footboard. The plat- 
form may be divided at about the middle of its length, and the two parts con- 
nected by a hinge joint, so as to admit of its folding or aoubling up. The lower 
ends of a foot frame or pair of levers are jointed to the lower end of the rigid 
sides of the carriage. The seat is by preference made in the form of a box, 
with a hinged front piece, so that access may be obtained to the interior, in 
which may be placed the seat cushions, 

693. L. C. DeToucne, Paris, ‘* Apparatus for registering the number of pase 

sengers travelling by public conveyances, &¢.” — Dated 29th February, 180%. 4 

This invention is not fully descrived apart from the drawings.— Not procecde 
with, 

695. G. LINDSLEY, Swindon, Wilts, “ — -~ tie motive power for 

ropelling carriages.” — Dated 29th February, 1*6s. 

The chief object he = is to utilise the weight of passengers on rail or —_= 
ways or on common roads, For this purpose the patentee constructs the - 
frame of the carriages and arranges the whee!s in such manrer that a portion 
of the weight of the carriage, and of the passengers or goods there yee — 
mitted by a pair of small wheels to and supported by the fore pa:t of the inne! 
periphery ot a pair of large wheels which run on the rails or a i 
703. W. J. ARMSTRONG and C. BROWN, Brixton, “ Anchors.’ —Dated ind 

March, 1868. . 
This improved anchor is so constructed 48 to aor ny ae wag appemaminnn 


; _ crown, and steck of the anch: 
pn Sees te duaie at che lower end, is tormed a tenor, the shoulders 


je each direction from the central point, ro that the crown of 
phen tg rock upon the said tenon to enavie the flukes to take a surer 
hold in the ground. The crown is made with a slot through it to receive and 
fit upon the tenon of the shank, the ends of the slot being inclined outwards in 
each direction from the centre, to enable the crown to rock upon the tenon 
without getting out of its proper relative position, When the fluke of the 
anchor has hold of the ground the edges of the crown rest aganst the inclined 
shoulders of the shank, and the inclined en¢s of the slot through the crowa 
rest against the edge of the tenon so as to give the connection great firmness 
and strength. The crown is secured in its place upon the tenon of the shank 
by blocks at the end of the shank, which are rivetted, welded, brazed, or in any 
other ordinary manner securely and firmly attached to the sides of the lower 
end of the said tenon, The upper ends of the blocks are inclined outwards 
from their central points in the same manner as the shoulders of the said 
tenon. The stock is made in two parts, the inner end of each p»rt having & 
tenon formed upon it which passes through @ mortice formed in the upper end 
of the shank for its reception. The parts of the stock are secured in place in 
the shank by blocks rivetted, welded, brezed, or in any «ther ordinary manner 
securely attached to the slides of the said tenons.— Not proceeded with. 


712. A. ®MITH, Litchurch, Derby, “ Ratlway wagon axle boxes.” —Dated ond 
March, 1868. 
Here the inventor forms the lower part of the axle box in such manner 
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that the bottom is slid into its place from the front of the box, a portion of the 
front being cut away to allow of this, and the end of the bottom piece Is 
ed with a front plate which, when the bottom is in its place, comes against 

and is level with the front of the box. He forms the two sides of the bottom 
jece with projecting flanges which slide into grooves formed on the two 
opposite <ides of the bottom of the box, and in order that the bottom piece may 
not by friction and the jolting of the wagon be cased to work out of its place, 
ms the flanges at the two sides of the bottom piece deeper at the bick 





for 
on at the front, and twhen the bottom piece has been slid into its place from 
the front of the hox these deeper parts of the flanges cover over corresponding 


depressions ‘n the grooves, so that the bottom drops a distance, and cannot be 

drawn out of its place withent being first raised. The top of the box he forms, 

as usual, with a lid, ‘hrough which the lubricating material is supplied to the 

pox.—Not proceeded with, 

711. F. Moss, Eccles. Lancashire, “ Apparatus for registering passengers travel 
ling by public vehtcles.”—Dated 3rd March, 1-68. 

This invention consists in the application and use of an ordinary admitting 
registering turnstile or hinged door or bar, which will register and admit only 
one person at once, and only in one direction, and also of an exit turnstle door 
or bar opening in the opposite direction; these may either be arranged at the 
pinder part of the vebicle in the doorway now vsed, the entrance being placed 
at the left side so as to take up passengers readily. and the exit being on the 
rich! or the entrance and exit may be at different parts of the vehicle so as to 
enter at one doorway and leave by another, and by so arranging or construct- 
ing the vehicle the passcngers using the outside may pass through the same 
entrance and exit as the inside passengers. The guard has by this arrange- 
ment no occasion to enter the vehicle, but may receive the payment on a 
table or place near the exit apparatus, and in sight of all the in«ide passengers, 
the dial of the registerine apparatus connected with the turnstile or door being 
also visible. — Not proceeded with 
721 J. A. HASWELL, Gateshead, ‘‘Signal apparatus to be used in railway passen- 

ger trains.” — Dated 3rd March, «#68 

The patentee claims First, the combination with the communicating cord of 
arailway passenger train of a detector, wh ch shall be exhibited and tempo- 
rarily locked in its exhibited position by the act of pulling down the cord when 
calling the attention of the guard or engine driver, or both, thereby indicating 
the particular part of the train from which the signal has been given. Secon‘ly, 
the peculiar construction, arrangement. and combination of signal apparatus for 
effecting intercommunication in railway trains, and at the same time indicating 
the particular part of the train whence the signal has been given, substantially 
as described. 

743. A. M. CLARK, Chancery-lane, London, ‘Paving roads, &c."—A communt- 
cation. — Dated 4th March, \>64. 

Thi- invention relates to an improved system of metallic paving for roads, 
streets, and ways. The paving is formed of blecks of cast iron of about Sin. 
square, having four or other number of perforations at their centre for allowing 
the rain wa er to ran through. The surfaces of these blocks are further grooved 
at rah! anvles, the said greoves communicating with deeper cross channels, 
which are inclined #0 as to conduct the water to the holes above men'ioned 
The surface may further be steeled if desired. The interior of these blocks is 
so arranged that the ribs at the angles form ducts for the rain water. 

745. J.G KINCAID, Greenock, Renfrew, Scotland, ‘Twin screw propelling appa- 
ratus,”"—Dated 4th March 1868. 
This invention is not described apart from the drawings. 





Class 8.— FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 


520. J. P. WORRALL, Orsdall, Lancashire, “ Trea!ment of fabrics for the pure 
poses of imitating the skins of animals.”—Dated \7th February. 1868. 

The woven fanrics the inventor employs are made either wholly of silk, or 
partly of silk and partly of cotton (or other inferior fibres), and usually termed 
“umion silk fabrics,’ and they are first submitted to the action of a machine 
termed a ‘* raising” machine, which raises the long si'k fibres out of the fabric, 
fod after this operation has been continued for a sufficient time, the “ raised 
piece is to be dyed and finished in a similar manner to silk, or * union silk,” 
velvets, or plushes.— Not proceeded with, 

530. R. berrerwoatH, Patricroft, Lancashire, “ Looms.” — Dated 18th 
February. Wag. 

Ths invention relates more particularly to small ware looms in which 
narrow fabrics, sach as tapes, ribbons webs, or bands are manufactared, and 
to that portion thererf termed the taking-up motion, and the invention is 
designed for the purpose of receiving and winding the tapes or ribbons as 
manufactured in a unform manner upon beams or bobbins, instead of allow- 
ing the tapes or ribbons to fall and accumulate in a box or trough, as hitherto 
employed. The improvements consi-t in the application and use of a series of 
beams or bobbins supported in brackets secured to the frame of the loom in 
front of the knee or taking-up roller, one bobbin roller or beam being 
used for each tape or ribbon delivered from the emery or taking-up recller; 
these bobbins are separately driven by the taking-up roller by means of endless 
bands, which pass around such roller and round pulleys or wharfs, the tape 
bobbins or beams which, when ®o driven, take up or receive the manofactured 
tape as it is delivered from the taking-up roller, a lateral to-and-fro traverse 
being given to the bobbins or beams by means of a cam, in order that they 
May receive the ribbons uniformly upon their whole width or surface.—Not 
proceeded with 


om & Besteen, Blackburn, ** Shuttles for looms.”—Dated 18th February, 


The First part of this invention has for its object the construction of that 
part of the shuttle called the peg or skewer with the desired expansion and 
elasticity for securely holding the cop thereon without the aid of springs or 
sther contrivances, as heretofore used for that purpose. This the inventor 
eects by securing the bent or arch«d portion of the said peg or skewer at the 
nose end thereof, and tempering or hardening the same whi'st in an arched 
Position, thus securing the elasticity required. The loose end of the arched 
portion of me said peg or skewer is pointed and received in a hole or groove 
formed for that purpose at the biock end of the peg or skewer. The Second 
part of this invention. has for its object the construction of shuttles in such a 
manner that the weft Im delivery therefrom is cut or broken when a warp 
thread breaks, or when from other -guse the shuttle race is not clear. He thus 
prevents the formation of floats and proau-tion of inferior cloth.— Not ceded 
with, i ain 
539. W. WEILD, Manchester, ‘* Treating sewing threads to pre C 

polish and wind the same.”— Dated Teun February, 1964, ae Oe 

The o! ject here is to save labour and waste of material in the Operations of 
Ceaeeiee, eae Starching, dressing, and winding sewing thread The 
Specification of the invention is too voluminous to be quote 
length for an intelligible abstract. ee ren Cee 


552. R. P, FAUCHEUX, Caversham-road, Kentish Town, * Reels or bobbins.” — 
Dated 19th February, 1868 ; 
This invention has for its object improvements in reels or bobbins, and in 
jeans or apparatus to be applied thereto, and relates to the application of 
Means whereby the thread or yarn may be unwound, ani any desired length 
a ne — = reel or bobin, whilst the thread or yarn left thereon is 
rely he rom vonwinding, except when ns! e 
thereto.— Not proceeded with. ” a aw 
43. T. ALTHAM, J. CLARK. and 8. RIDEHALGH Nelson, Lancavhire, “ Appa- 
ratus employed fur sizeing yarn.” — Dated 2\st February, \s63. : 
a a invention consists in the novel application an 1 use of an wdditional pair 
poh Bh to those already used at the front or sizeing end of such 
shal yp ta alditional rollers being so arranged and driven that one pair 
the ln poe Ser Stemeter than the other, or revolve at a great speed, so that 
Hod en = . © size slack or loose, and remains in sach state whilst passing 
Selgesn, a jn T of rollers to a dip roller, which is placed in the size trough 
Gevenha hang pairs of drag rollers, by which means the yarn is more 
ona sb -s _ the strain or tension is not concentrated on one point, 
ing — et uneie > — than by the ordinary method of sizeing and dry- 


584. J. and J. R. BU “ ” 

rary con Bury, Blackburn, “ Shuttles for looms.”—Dated 21st Feb- 
S invention relates to the peg of shuttles for looms for weaving, and con- 
Song oa eenne the epcing such peg in such manner that the said 
shuttle. —Not phondor with, SS ey Shee Rope haa eee 

605. W. J. WATTS, Norway-street, St. Luke's, London, ~ a4, 
paring v getuble fibre" Dated 24th February, 1368, nerd Sor pre 
— ‘invention i+ applicable especially to fibre such as hemp, jate, and mas 
which grows in the plant in intimate union with woody matter. The machine 
oo of two surfaces, each set with fine teeth or points, and which alter 
por approach and recede the one from the other. It is preferred that the 
ms sf: should be set horizontally, and that the u per surface should have a 
aa Feclprocating motion communicated to it whilst the lower surface is 
the ovary. When the surfaces are nearest together their teeth overlap ; when 
pm Ae furthest apart there is a considerable space between them, in which 
- uae plant to be acted upon, and which is inserted between the surfaces, 
blades eld clear of the teeth. Between the rows of teeth on each surface 
of pratt arranged ; they are mounted in a frame. When the upper surface 
surface Haynie eens the frame of biades in it is stationary, so that when the 
con hed in its lowest position the blaies are near the roots of the teeth, and 
poor — surface recedes to its highest position the teeth are withdrawn to 
woe extent that the blades clear the fibre from them. The lower frame of 
fibre front & Teelprocating motion given to it, so that these blades clear the 
a a their teeth at the same time that it is cleared from the upper teeth, 
wara ny Nn the fibre is thus cleared from the teeth at each stroke it ts fed for- 
or i of rollers which hold it at the ends, and which siowly rotate ; 
between hewn may be resorted to for carrying the fibre slowly forward 
ts thed surfaces. The teeth each time they penetrate the fibrous 
CXErt & splitting action upon them, by the constant repetition of which 





the woody parts become completely detached from the fibres, and this without 
the breakage of the fibres which takes place in machines in which the fibres 
are strained longitudinally by the action of the teeth.— Not proceeded with. 
609. J. MACINTOSH, North Bank. Regent's Park, London, and W. BOGGETT. 
Chelsea, * Manuft ‘¢ and application of elastic goods or fabrics.”—Dated 
24th February, 1868. 
This invention rlates, under one head, to improved means of making a 





and to render the mechanism less liable to become choked 
than in ordinary machines. And the invention consists in fixing with'n and 
above finger, su hollowed out purpose, a strip wrought in 


of the outer fingers, so as to form a flash top surface for the 





hint 


fabric elastic by puckering, gathering, or crimping it previous to z 

it with india-rubber, or with a compound of india-rubber, and paraffin, © 

stearic acid. 

618. J. VeveRs, Leeds, ‘‘ Spinning and twisting machinery.”—A communi- 
cation.— Dated 25th February, 1868. 

This invention has more especial reference to si!k spinning machinery, and 
is what the inventor terms an arrangement for “ ap-spinning.” It consists of 
a spindle, the top of which fits into a heavy metal cap, and to such cap is 
soldered or otherwise conveniently secured a ring, the lower portion of which 
forms @ recessed flanch. What be terms a traveller, consisting of a piece of 
small flat wire which loosely clips the flanch is free to move around it. He 
also places upon the spindle a wharl and tube combined, and free to rotate, 
the former for the purpose of driving the bobbin which is sustained by the 
tube, a projecting pin upon the upper surface of the wharl operating upon a 
recess in the b -bbin flanch for such rotary purposes. The wharl rotates upon 
a recessed step which rests upon the frame rail. By recessing the top of the 
cap before named, and cutting a grove in the flat of the spindle which fits into 
it, oil may be conveyed down the spindle to the wharl tube, as also to the 
collar or step upon which it rests. The silk or other finre is passed from the 
bobbin through the traveller and upwards.—Not proceeded with. 

620. J. ELC&. Manchester, “ Lubricating the spindles of machines for spinning 
and doubling.” - Dated 25th February, 1868. 
The patentee claims, First, making the lifting or bearing and footstep rails 


knife to work upon. The space for the knife to work in is made as small ag 
possible, consistently with its free action, and as the knife in acting against 
fixed cutting edges, both above and below, there is no likelihood of drawing in 
the crop, as in ordinary machines, in which there are no fixed cutters, or as 


in those in which there are fixed cutters on the underside only,— ot 


742. H. E. Surru, Hereford, ‘‘ Hauling or winding gear of engines used for 
icultural and other purposes.”—Dated 4th March, 1868. 

One portion of this invention consists in mounting two drums, by preference 
horizontally, on separate axes, in a suitable framing carried by the engine, 
Each of the drums is formed with a series of deep grooves on its p riphery, 
which grooves receive the rope as it passes round the drums in a coil from one 
to the other, the number of coils being determined by the friction required. By 
the employment of two drums in the manner described the tractive power 
available for hauling is greatly increased, as both drums are driven by the 
engines, and act together on the rvpe, the drums being connected together by 
cha‘n or other suitable gearing. — No! prooreded with. 

750. J. BRIGHAM and R BICKETON, Berwick-on-Tweed, “ Reaping and mowing 
machines.""—Dated 4th March, 1868. 
This invention is not described apart from the drawings. 


Class §6.— BUILDING. 





of machines for spinning and doubling with a concave groove, and ing 
the ‘ootateps and bearings to correspond, as shown and described. Secondly 
making the inner edge of the ribbed rail to overlap the concave groove, a 
thus to prevent the waste of the lubricant, as shown and described. Lastly, 
the vertical grooves in the spindles of throstle frames to convey the lubricant 
from the upper bearing to the footstep, as shown and described. 


626. J. J. and F, HARRISON, Manchester, “‘ Healds for looms."—Dated 25th 
February, 1868. 

Here the inventors employ thin flat metal ribbon, similar to that which is 
used in the construction of reeds for looms. This ribbon is indented by means 
of a die, or other suitable arrangement, so as to form depressions or half eyes 
on the flat side of the ribbon, which, being made at equal distances, and the 
ribbon doubled on itself, the two indentations come opposite each other, and 
form eyes hrough which the yarn of the warp is drawn, the ends of the eyes 
being soldered so as to unite the two parts of the ribbon, At each end of the 
heald »mall loops are formed by bending the ribbon over and then soldering it 
for conveniently attaching the ribbons to the shafts to form the healds, which 
may be done by threading them on steel or other suitable wire rings or loops 
that are cut through at one part, so as to open and permit the ribbons being 
threaded on them. — Not proceeded with. 

629. J MclE£0D, Renton, Dumbarton, “ Apparatus for washing yarns.”—Dated 
25th February, 1868. 
This invention is not described apart from the drawings. 


652. R and J. N Gaunt, Farsley, York, “ Spinning and twisting machinery.” 
— Dated 26th February, 1868. 

Here the inventors prefer to make the top of each spindle of a conical 
formation, and upon it, and free to rotate, rests the upper and closed end of a 
hollow metal spool tube, that is to say, a tube of similar formation to a spool 
bobbin, and adapted to recerve one. The spindie does not rotate as usual in 
“fly” frames but the usual wharl is bashed and free to slide up and down the 
spindle, dependent upon the lifter rail by which it is raised and allowed to ‘all, 
To such wharl are secured two vertical legs, forming with their eyes or upper 
erds, which are twisted, an inverted flyer. Thus on the combined wharl and 
flyer rising and falling by the action of the lifter the yarn is wound on to the 
bobbin resting upon the spool tube flaneh. The bobbin receives “ dreg”’ from 
the contact of its flanch with the tube flanch, the tube again receiving more or 
less of drag dependent upon the conical formation of the top of the spindle. 
— Not proceeded with. 

659. R E. Green, Church, near Accrington, Lancashire, ‘‘ Preparation of cotton 
yarns or fabrics intended to be dyed with madder, &c."—Dated Zith Feb- 
ruary, 1868. 

Here the cotton is first saturated with a sofficient quantity of ofl, or a prepa- 
ration of oil, as if intended for the usaal mode of preparing it for the Turkey 
red process; it is then submitted to the action of steam, or superheated steam, 
in a vessel or chamber, after which it is washed with soap or alkali in the 
usual manner before applying the usua! mordant.— Not proce with, 

661, J. B. WHITELY, Lockwood, near Huddersfield, Yorkshire, “ Machinery for 
stretching and drying or finishing woven fabrics."—Dated 27th February, 

868 


1 . 

This invention relates to two previous patents dated respectively 10th Feb- 
ruary, 1854 (No. 332), and lath Febraary, 1664 (No. 382). The object of the 
present improvements is to produce the elastic finish on fabrics, and the improve- 
ments consist in the appli and arrang' PP or hani 
for producing an alternate intermittent movement of the endless chains.—Not 
proceeded with. 

672. R. MILLS, Bury, Lancashire, “ Machines for washing, wringing, and 
mangling tertile fabrics "— Dated 28th February, 1868. 

For the purpose of washing textile fabrics or wearing apparel the inventor 
aitaches a vessel to the sides of the machine, and underneath the rollers, for the 
purpose of holding water, and in the said vessel, near the front, at any con- 
venient angle, he places a wash- board or brush, for the purpose of rubbing the 
clothes or fabrics upon to cleanse them. We cannot here describe the wring- 
ing and mang!'ng processes. — Not proceeded with. 

683. J. F. Low, Monifieth, Forfar, “‘ Apparatus for preparing jute, £c."— 
— Dated 24th February, 1868. 

This invention is not described apart from the drawings. 

685. W. E. NEWTON, Chancery-lane, London, *‘ Apparatus for drying and 
finishing felted goods and fabrics.”—A communication.—Dated 27th Feb- 
ruary, 186%. 

The object here is, more particularly, drying and finishing such felted goods 
as hat bodies, skirts, petticoats, and such like ariicles. The apparatas 
consists of a hollow conical form, of the shape and size of the article 
to be operated on. This form is male of sheet copper, and is mounted 
on or attached toa hollow shaft which tarns in bearings secured to a table 
which supports the apparatus. The ‘orm is closed at the bottom by a copper 
base that is dished out, and is supported by a hollow shaft through which passes 
a tube, leaving a space between it and the shaft, The inner tube is intended 
to convey steam into the interior of the conical form, and the space between it 
and the shaf serves to carry away the water of condensation. Fixed on the 
shaft is a pulley to give it and the cone or form a rotating motion by means of 
a band. The lower end of the hollow shaft rests in a socket that is pierce’ at its 
lower end to allow of the escape of the water of condensation. To the base 
of the cone is attached a ring on which, placed at regu’ar intervals, are hooks 
for holding the work down tight over the cone. When the fabric has been 
fitted in the usual manner it is placed on the former and brought into shape 
by stretching, and is secured at the upper end by means of a cord passed round 
a neck or narrow part at the top of the former. The fabric is then dried by 
introducing steam into the interior of the former, and while thereon it may be 
brushed and finished in the ordinary manner. 

720. W. B THOMP-ON and W GAUL, Dundee, “ Apparatus for winding yarns 
or threads."'-- Dated 3rd March, \868. 

This invention relates to an improved arrangement or construction of 
machinery an! of mechanism by which the spindles are stopped when the 
pirns or cops are fully built vp, and consists in placing fast and loose pulleys 
on each spindle. Both of the pulleys are free to move endwise on the spindle. 
The spindle is also free to move endwise in its bearings whilst being driven, 
this endwi-e movement be'ng provided for by forming a groove in the spindie 
into which a kvy or feather passing throagh the driving pulley is fitted. As 
the pirn fills the spindle is gradual y pushed upwards, but the driving pulley 
still remains in the same position relatively to the driving belt until the 
driver, which is placed on the end of the spindle, presses against a sliding 
bracket to which a weighted lever is connected. The pulleys are kept together 
within the tails of the sliding bracket. As the bracket is pushed upwards by 
the pirn or cop as it is formed, the ighted lever & perpendicul 
position, and when it has passed the vertical point it suddenly falls over draw- 
ing with it the sliding bracket and puileys, so that the fast pulley is drawn 
from under the driving beit, and the slack pulley is passed under the belt, 
thereby causing the spindle to stop. 


Class 4.—~AGRICU! TURE. 
Including Agrioultural Engines, Windlasses, Implements, Flour 
Milis, dc. 
700. W. BARFORD, Peterborougt, Northampton, and T. PERKINS, Hitchin, 
Hertford, “ Stacking straw, &c.”—Dated 24th Ferruary, 1898. * 

This invention consists in arranging apparatus for rai ing and stacking straw 
and other agricultural produce in such manner that the frame which carries 
the elevating chain, and the parts in connection therewith, may be raised and 
lowered on its carriage, the arrangements being also such that when the frame 
is raised horse-driving gear may be worked beneath it, and when the frame is 
lowered that the machine may, in the usual way, receive the straw from a 
thrashing machine, and be driver thereby. 

701. J. RAWSTHORN, Preston, “ Mi millstones.” — Dated 
ind March, 1868." en See 

This invention consists in suspending or sustaining the pick or tool in con- 
nection with its actuating mechanism by springs of india-rubber, steel, or 
other ela-tic material, or by means of air or other elaste medium, the tension 
or force of the springs being adjustable. —Not with, 

719. T. BIssETT, M Blairgowrie, Perthshire, “ Reaping and mowing 
ines.” Leos 











.""— Dated 3rd March, e 
This invention has for its object the cutting action of reaping and mowing 





Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

660. L. Boyce, Manchester, “‘ Raising and cowering Venetian blinds.”—Dated 
27th February. 1858. 

Here the blind is fixed at the top to a top rail, and the laths held together 
by tapes or bands in the usual manner, but for raising and lowering it the 
inventor employs a roller and endless band arranged as follows :—One end of the 
band is fastened to the roller and coiled round it in one direction, and the other 
end of the band is fixed to the roller so that it can coil in the reverse direc- 
tion, and to the roller are also fixed the usual tapes for drawing the laths 
together and opening them, ding to the d in which the roller is 
turned. —Not with, 

687. T. 8. WHILOCK, Aston, and H. HARFORD, Birmingham, Warwick, “ Fas- 

Sor window sashes "—Dated 28th February, 1863. 

In constructing fastenings for window sashes the inventors place across the 
channel in the frame of the window in which the lower sash works a metal bed- 
plate in a dove-tail recess,in which a dove-tail plate slides horizontally. The 
dove-tail plate is fixed to a vertical bar, which also slices horizoutally, the bar 
having on its inner face two projecting pins or studs. The bar works in ag 
opening made in the beading on the outer edge of the ch ennel ia which thelowe 
sash works. The sliding bar is pressed inwards by a spring, so that when the 
bar is in its norma! positi n it fills up the opening in and forms a continuation 
of the beading. By means of a small bo:t on the side of the window frame 
the sliding bar described may be fixed or released. On the inner side of the 
lower sash a series of holes is made, with any two of which the pins or studs 
on the sliding bar may engage, and thereby fix the sash in its closed position, 
or fix it at any required height in the frame. In order to unfasten the sash the 
smal! bolt is first withdrawn, so as to literate the sliding bar, when the latter 
may be pressed outwards, so as to withdraw its pins or studs from the holes in 
the sash. The sash may now be raised or lowered to the required extent, after 
which the sliding bar is loosed from the hand, when it is pressed back or inwards 
by its spring. The studs or pins on the sliding bar are thereby made to engage 
with the holes in the sash, and fix it in its closed or adjusted position. By 
shooting the small bolt the sliding bar is fixed.— Not proceeded with. 

706. W. ROLLO, Dundee, ** Water-closets.”—Dated 2nd March, 1868. _ 

This invention consists in using an air vessel of special construction, to which 
the branch pipe from the water supply main pipe is directly connected, and the 
necessity for using a tank or cistern situated at a higher level than the pan of 
the closet is avoided.— Not he 
708. W. E. NEWTON, Chancery-lane, London, “ Burning hydrocarbon for \heat- 

pu ."—A communication.— Datei Ind March, 1868. 

The essential feature of this invention consists in supplying all or part of the 
air for combustion of the ofl by blowing the air through the body of the liquid 
into a busti hamb This chamber may be raised immediately a»ove 
the surface of the oil, and beneath the boiler or other object to be heated, and 
provided with a small chimney or exit flue for the smoke.—WNot proceeded 
with, 

109, F. NEIBER, Vienna, “ Fastenings for glove boxes, cigar cases, &c."— Dated 
2nd March, 1868. 

This i 18 esp ly applicable to the class of articles which close with 
two lids, jaws, or flaps hinged at the ends, and meeting and closing together at 
their free ends. According to the invention the inventor fixes to one such lid, jaw, 
or fi up, or to other emnvenient part of the artic e to be fastened, a socket, staple, 
or recessed piece in wh'ch he places a spiral or other spring. There may however 
be two or more such sockets or staples containing ;springs. On the other or 
oppo-ite flap or lid, or on other convenient part of the article beyond or on the 
other side of the mouth, division, or opening, he fixes one, two, or more sockets, 
staples, or recessed pieces. Into these sockets or staples he places the ends of 
limbs, branches, or portions of a piece of any convenient shape, which piece for 
convenience of de+cription he calls the “fastener.” This fastener lies on, over, 
or across the mouth or opening of the article. Itisnot a Axture, but can be readily 
taken in and out of the staple or sockets. But when the aforesaid ends are 
placed therein, the fastener is held firmly in position; the spring or springs in 
the socket or sockets which contain the same press against the ends engaged 
therein, and force the other or opposite ends in their sockets, so that the article 
is securely fastened. And it is readily unfastened by withdrawing the fastener 
from the sockets which hold its engaged ends.—Not proceeded with. 

737. S. JEFFRIES, Stroud, Gloucester, “ Securing, adjusting, and arranging 
cords, ropes, and chains employed for raising and lowering Venetian biinds, 
curtains, windows, shutters, &c.”— Dated 4th March, 1863. 

The pateatee claims, First, the application and use of a self-revolving reel or 
pulley for gathering in the cords of Venetian blinds to maintain them at any 
desired height, as described. He claims, also, the mode of gathering in the 
cords of Venetian blinds by friction, as described. Second, he claims the mode 
of maintaining the laths or slabs of Venetian blinds parallel and level, as 
described. 

740. E. CLIFTON, Bradford, ‘* Adjustable door handles."—Dated 4th March, 1858. 

This invention relates to door handies or kn bs and spindles which are 
capable of adjustment to the thickness of the door. The patentee employs the 
ordinary square spindle, one end of which way be permanently fixed into one 
krob, and the other end having screw threads furmed on the angles to screw 
into the other knob, which is by preference (but may or may not be) bushed 
with metal. In order to secare the knob when screwed on the spindle to the 
thickness of the door he applies a cottar in which is a slot hole, one part 
fiuing the square of the spin-ile and the other part being round, or sufficiently 
wide to allow of the spindle turning therein. This cottar is either filled into a 
dovetail slot formed across the face or that part: f the knob towards the door, 
or it may be passed through a slot formed in the shank of the knob. The said 
cottar may be held in position by the “ rose” or waster, which may be either 
screwea on the knob or on the door, or the said cottar may be made to spring, 
and thereby remain or keep in position, so as to hold the handle as adjusted to 
the door, 

748. C. SCHOLEFIELD, Beverley, York, ** Suspending window sashes."—Dated 4th 
March, 1868. 

This invention consists of connecting the sashes by means of two cords or 
other pliable maverial, hereafter ca!led the suspender, being attached to a top 
corner or some other part of each sash. Each -uspender is then passed over & 
pulley or pulleys, shewe or shewes affixed over each sash. By this arrange- 
ment one sash balances the other in all positions, so that when either the 
higher or lower sash is pulled down or raised up. the other sash ascends of 
descends a corresponding distance.—Not proceeded with. 
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Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, <c. 
655. J. R. Cooper, Birmingham, “ Breech-loading fire-arms.”— Dated 2ith Feb 
ruary, 1868. 

The samen claims applying to breech-loading fire-arms a spring or spri 
arm, cun-tracted and operating substantially as desorived and lilustrated, fo 
the purpose of preventing the faliing of the cartridge from the barrel inte the 
breech chamber or shve in whatever position the fire-arm may be held. 

692. J. COLLINS, Dublin, “ Filling cartridge cases for breech-loading guns."'— 
Dated 29th February, 1868. 

This invention, the details of which are voluminous, is divided into three 
parts.—First, a piece for hoiding the cartridge cases while they are being 
filled, Secondly, two implements for filling or charging the said cases with 
powder and shot at separate operations; Thirdly, a case or box to centain the 
whole of these par:s, and constitating a very portable apparatus for the above 
purpose, We cannot here afford space for a description of the various arrange~ 
ments.— Not proceeded with. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
we ome 4 Lamps, jr st of Dress, de. 
627. J. C. DAVIES and E. ZAHN, Kingsland-road, London, “‘ Muffs."——Dated 
25th , 1868. 
The First part of this invention consists in applying to moffe » pair of 
gauntlets or half gauntlets, which are hinged to or made to slide i nto and out 
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Serr. 18, 1868, 
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of the interior of the muff; these gauntlets when drawn out serve as an ad- 
ditic na! protect’on to the arms of wearer of the muff. The Second part o* the 
invention consists in the application of a purse to the muff. The Third part of 
the invention consists in fitting inside the muff pieces of quilted silk or other 
material, which, when the hands of the wearer are withdrawn. fill up the ends 
of the muff, thereby converting it into a bag.—Not with. 

628 F. REMY, Paris, “ Steel seat or chair.”—Dated 25th February, 1868. 

The patentee claims the construction of steel seats or chairs of which the 
seat, bottom, and the back, or either the bottom or the back, are each made 
from one piece of steel, with openings formed therein to give elasticity and 
flexibility substan ially as described 
739. A. COLE, Erith, Kent, and J. CARTER. Berley Heath, Kent, “ Lamps for 

burning petroleum, hydrocarbon, and other oils Dated 4th March. 1868. 

This invention relates to lamps tor u-e in railway and other carriages, and 
as lights for signals and lightlouses, also to lamps ‘cr use in ships, and in other 
situations exposed to draughts. 
of the admission of fresh air, and of the exit of air, in such a manner as to 
admit a sufficient quantity of air to support combustion while preventing the 


action of draught on the fiime at the bottom, and also to afford a sufficient | 


outlet for the heated air while preventing draught from the top. For these 
pur two or more plates are arranged, either horizontally, vertically, or 
diagonally, between the air inlet and the burner, in such a manner as to cause 
the air on its way to the burner to take a sernen.ine course round the 
ends of the plates, and another set of plates are similarly arranged between the 
barner and the outlet, in order to cause the heated air to pass out of the lamp 
at the top in a similar course.—Not proceeded with. 
02. |. B. SCHMOLLE, Aldermanbury, London, “ Skeleton skirts."— Dated 29th 
February, 186%. 
In these skirts greater freedom of movement is allowed the limbs at all times 
while the skirt is also much more conveniently adapte! for a sitting position. 
The patentee dispenses with the steel ribs in front cf the skirt, and unites their 


ends to a front apron piece formed of two flaps, buttoned or otherwise connected | 


together. The lower ribs, instead of being connected to the tapes in parallel 
rows, as usual, are brought together somewhat in a fan form, each side sloping 
away towards the bottom and back part, which is made considerably deeper, so 
as togive a train form to theskirt. The ribs are suspended by bands running 
from the top of the skirt to the bottom. 





Class 8.—-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel | 


and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 
501. W. E. GEDGE, Wellington-street, Strand, London, “ Separation of anima 
vegetable substances in textile fabrics, rags, &c.”—A communication. — 


Dated \4th February, 1868. 
ble from the animal substances 


The object here is the of the veg 

by means of acid vapours acting in an oven or kiln into which the materials to 

be heated are introduced. 

504. J. A. HOGa, Edinburgh, ‘‘ Increasing the b 
power of gas.”— Dated \5th February. 1863. 

Here the inventor states he has found that when the flame from an ordinary 
gas jet is made to impinge in a certain manner upon a bar c-mposed for the 
most part of iridium, a much more 
attended with a great increase in its illuminating power. In accordance with 
this fact he has constructed a gas burner in which the flame is caused to strike 





and illuminati: 





against a flat bar or plate ofthe aferesaiu iridium alloy or other suitable metal. | 


The manner in which he carries out the invention is to erect by a suitable 
support a small plate of the aforesaid metal, so that it shall stand in the same 
vertical direction as the axis of the burner, by which more oxygen from the at- 
mosphere is admitted to the centre of the flame, and is consequently attended 
with a more perfect combustion of the gas.— Not proceeded with, 

506. R. MARTIN, Horsham, Sussex, “ Treating and deodorising oils."”—Dated 


15th February, 1868. 
This invention consists in subjecting oil to a low degree of heat in a certain 


length of time, the oil being kept at such a temperature as shall be sufficient to | 


volatilise and drive off in vapour certain prejudicial matters, leaving the oil, 

after being so heated, purer, and no longer emitting offensive or objectionable 

odour.—Not proceeded with. 

533. A. M. CLARK, Chancery-lane, London, “ Vegetable extract for culinary 
."’—A communication.—Dated \8th February, 1868. 

This invention consists in the prep jon of an 
by the distillation of vegetabks and condiments used for culinary pu 
The object of this extract is to offer to consumers of Liebig’s extract of meat, 
for instance, or other similar preparation, the means of preparing asoup on the 
shortest notice possessing ail the flavour of the best stews or m!xed soups. 


547. W. and J. COOKE, Tinsley, Yorkshire, “‘ Manufacture of finished irons.”— 
Dated 19th February, 1868. 

This invention relates to certain i) in the fs 
finished irons for spring iron, puddled steel rails, slabs, tires, and all kinds 
merchant irons. The patentees mike use of an ordinary cupola, to which is 
attached a refinery with tuyeres for blowing cold or hot air. The cupola is 
charged with coke or charcoal, or both combined, and crude iron, and on 
applying the blast the crude iron becomes molten; it then passes into the 
refinery in its molten state, the refinery is filled w'th charcoal, the free oxygen 
passes through the tuyeres, and, coming in contact with the molten air, 
recarbonises it, and destroys the silicon, phosphorus, and sulphur. The molten 
iron is then conveyed into the puddling {urnacesand made into finished iron. 


576. G. DAVIES, Serle-street, Lincoln's-inn, London, ** Manufacture of gas.”— 
A communication.—Dated 2'st February, 1863. 

This invention relates to the decarburation of gas and the dehydrogenation 
of ammonia, from which it is evident that the process employed is precisely 
the reverse of those heretofore known and in use for the production of lighting 
or carburetted hydrogen gases It consists in decomposing the gases by 
electricity, or by superheating either at the time of or afrer their purification, 
either alone or with coke mixed with steam, or with coke only, or with iron, 
or with any other matter capable of reducing them.— Not proceeded with. 

590. J. MCCALL, Houndsditch, London, “ Preserving meat.”- Dated 22nd 
February, 1868. 
This invention consists in preserving meat by first dipping or steeping it in 
— or bisulphite of soda or of potash, and in then drying it by smoking.— 
: with, 
596. B. E. R. NEWLANDS, Charlton, Kent, “ Treating spent oxide of iron.”— 
Dated 22nd February, 1864. 

According to one portion of this invention the su!phur can be dissolved out 
from spent oxide of iron by means of naphtha, mineral oils, benzole, or turpen- 
tine, but the u-e of such solvents generally leaves the oxide of iron ina state 
unfi’ for use in purifying gas, or o-herwise again to separate sulphur from 
sulpburetted hydrogen. According to this invention the inventor fits it to be 
80 re-used by washing it with hisulphide of carbon, and by this means he sepa- 
Fates the remaining naphtha mineral oils, benzole, or turpentire, and leaves 
the oxide of iron clean and fit for re-use. He recovers the bisulphide which the 
oxide absorbs by distillation. Where the oxide of iron has been used for 
purifying coal gs, after treating it as a’ ove described he washes it with water, 
and so obtains a solution which he dis‘ils with lime, and he collects the 
ammoniacal products, which are given off in an acid state. The washed oxide 
he further treats with lime and water, and so obtains ferrocyanide of calcium, 
which he either evaporates to obtain crystals, or to which he adds carbonate 
of potash, which precipitares the lyme. leaving ferr cy nide of potassium in 
solution, which he afterwar1s crvstall ses out.—Not proceeded with, 

610. J. FORDRED, Blackheath, Kent. and F. 1 AMB and A. C. -TERRY, Rother- 
, Surrey, “ Treatment of paraffin.’ —Dated 21th February, \*6%. 

The patentees claim, First the treatment of paraffin after being subjected to 
the sulphuric acid treatw ent in the manner specified. with a solution of glue, 
or other gelati or alb b , or starch, or flour, or milk, in the 
manner and with the object described. Secondly, the treatment of pataffin 
after being subjected to the sulphuric acid treatment as described with fullers’ 
earth, or the substances named a+ its equivalent, in the manner and with 
the objects set forth. Thirdly, treating paraffin nut previously chemically 
treated) with fuilers’ earth, or the substances named as its equivalent, as a dis- 
tinct and substantive means of purification, as specified; al«o the ue of 
fullers’ earth as a finishing age.t in the place of animal charcoal, as described 
611, W. E. NEWTON, Chancery-lane, London, “ M of illuminati 

gas."—A communication.— Dated 24th February, #68. 

The patentee claims, First, the process above described for manufacturing 
MMumicating gas, and which consists in distilling the coal at a iow heat, and 
converting the distillate and condeusable products into gas in separate benches 
or retorts, as described. Secondly converting the volatile products or fluids 
given off from the first bench of retorts into gas by subjecting the distilled pro- 
ducts to the different temperatures required tu convert the same into gas. 
Thirdly, the construction and use of the automatic seal valves which are 
employed for the same purpose, and instead of the ordinary hydraulic main of 
gasworks, as set forth. Fourthly, distributing the distilled products or fluids 
given off from the first bench of retorts equally to the several gas-producing 
retorts by means of the several traps and connections, as set forth Fifthly, 
separating the gas generated in the second bench of retorts from such fluids as 
escape conversion into gas in these retorts, and passing the gas thus generated 
into pipes leading to the gas-holder while the fluids are conveyed directly into 
the third bench of retorts, where they are subjected to a bigher heat necessary 
to convert the same intogas. sixthly, the combination of the whole gas gene- 
rating apparatus as set forth, whether the constructed apparatus be precisely 
= form described, or otherwise, if it produces substantially the same 

3. 


619. F. LE ROY, Commercial-road, London, ‘Composition for preventing the 
radiation or transmission of heat or cold.”—Dated 26th February. 1868 
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The invention his tor its object the rezulation | 


t combustion of the gas is caused, | 


ic liquid or extract | 
rposes. | by damp. 


aa 
of 


receivers with bricks, also for coating steam boilers, locomotives, cylinders, steam 


pipes, charcoal filters, and other steam receivers. The inventor prepares the 
| improved non-conducting composition by mixing and combining brick clay 
| with powdered charcoal, saw dust, fuel sweepings, cow-hair, cocoa-nut fibre, 
wheaten flour, yeast, or other fermentable substance, residues from the con- 
version of starch into sugar water, and cotton foot oil.— Not proceeded with. 
648. F. LAMBE and A. C. STERRY. Rotherhithe, New-road, Surrey, and J. 
FORDRED, Blackheath, Kent, “ Purifying hydrocarbon oils.”—Dated 26th 
February, 1868. 

| The paten ees claim, First, the treatment of hydrocarbon oils after treat- 

| ment with sulphuric acid, in the manner specified. with a solution of glue, or 

other gelatinous or albuminous substance, or starch, or flour, or milk, in the 
| manner and with the object described. Secondly, the treatment of refined, or 
partially refined, hydrocarbon oils with fullers’ earth, or the substance 
mentioned as its equivalent, in the manner and for the prapose set forth. 

656. R. A. HOP, St, Clement's, Island of Jersey, England, ‘* Machine for adding 
sweetening and other ingredients to aerated, mineral, and other beverages.” — 
Dated 27h February, 1868. 

This invention is not described upart from the drawings. 

662. W. WELDON, West-hill, Highgate, near London, “ Improvements in the 
regeneration from chlorine resiiue of oxides of manganese, suitable for use 
again in the manufacture of chlorine, and capable of being applied also to 
other pu: 8." — Dated 27th February, 1868 

The specification of this invention is too voluminous to be quoted here at 
fici length ‘or intelligible abstract. 

| 677. C. E. BROOMAN, Fleet street, London, *‘ Moulds for moulding glass, &c.” 

| — A communication —Dated 2th February, \*68. 

' 

| 





The patentee c aims, First, manufacturing the moulds as described from the 
graphite or material which is formed in theinterior of gas retorts Second, 
| Manufacturing the mou'ds by pulverising the graphite, and then agglomerating 
| it by a binding material as described. Third, manufacturing the moulds by 
cutting and working the graphite in its natural state into the required form, as 
| described, without pulverisng and axxlomerating it. Fourth, manufacturing 
the moulds, especially when required to be of large size, by joining or connect- 
| ing several p'eces uf the graphite, as described. 
| 682. T. WARREN, Glasgow, ** Glass furnaces.” — Dated 28th February, 1868, 
This invention rela'es to the kind of glass furnace in which the glass is melted 
in a tank buil: with air spaces round and beneath it, as described in the speci- 
fication of a patent granted to A. Pocheron, 7th May, 1866 (No. 1297), and 
consists in arranging in the case beneath the tank a series of tubes or flues for 
the passages of air, which is led thence to the inner ends or o her parts of the 
grates or fire chambers. These air tubes or flues are enclosed in chambers 
which receive the waste gases by flues leading down to them from outlets in the 
| sides of the tank, whilst other flues lead the waste gases up aga‘n to the cone 
above, with which arrangement the necessary draught is maintained. The 
| various flues or passages are furnished with dampers whereby the action of the 
| Parts can be regulated.— Not proceeded with, 


' 
| 688. G. GJERS, Middlesbro’, York, “ Manufacture of cast steel and homogeneous 
| tron.” — Dated 28th February, 1868. 

The patentee claims, Fist, melting malleable iron more or less steely with a 
| proportion of mangauiferous iron ore, or pure iron ore mixed with pure manga- 
nese ore and carbon, or carbonaceous matters, and the necessary flux, so that 
when exposed to the heat of a steel furnace the ore will produce an iron rich in 
manganese and carbon, easily fusible, and which, melting together with the 
malleable irun, will form steel or homogeneous iron of the desired quality, as 
described. Secondly, the use or employment in furnaces for the manufacture 
| Of cast steel and homogeneous iron, of continuous melting tubes, retorts, or 
crucibles, in which the requisite materials are melted, and the cast steel or 
h iro duced, as described. Thirdly, arranging and working 
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other end of the open ring, so that when the projection is pushed along th 
groove and into the cavity, the ring is fastened, and in order to open it the 
under half of the ring is slightly pressed inwards, whereby the projecti 

springs bck and leaves the cavity. If the ring is made of bone or iy, po 


01 
similar substance, the projection may be of metal fixed in the Ting, ana'te 
groove aud cavity may also be of metal for the sake of durability. The Projec- 


tion or stud may be circular, square, or polygonal, as desired. 

505. J. S. RAWORTH, Manchester, ‘‘ Connecting and disconnecting revolving 
cylindrical surfaces."—Dated 15th February, i868. 

This invention is founded on the following principle, namely, that i¢ 
a short helix of some elastic metal be slipped on to a shaft or pulley 
which fits it rather tightly, it will be found that if one end of the helix be 
attached to some fixed object, the shaft or pulley may be made to revolve 
within the helix much more readily in one direction than in the other, and i¢ 
the helix he made long enough, that is, if ‘t has a sufficient number of turna in 
it, whilst allowing the shaft or pulley to revolve easily in one direction, it will 
entirely prevent it revolving in the other direction, The following are amongst 
the various purposes to which the invention may be appled. First, for com. 
municating rotary motion from one shaft to an ther, or from a shaft to a pulley 
wheel, or crank, and vice versd. Secondly, for a clutch whereby a shaft or wheel 
may be thrown in or out of gear with another shaf: or wheel without Tequiring 
the driver to be brought to a state of rest. Thirdly, for all the purpo-es to which 
ratchet motions are now applied, namely for preventing rotary motion in one 
direction whilst allowing it in the other direction, for converting rectilinear 
curvilinear, or rotary motion into periodical or continuous rotary motion in 
any given direction, as in self-acting feed motions, treadle motions, and others, 
Fourthly, for a brake. The invention is not fully described apart from the 
drawings. 

507. R. H. Himes, Bradford, “* Manufacture of boots and shoes.”—Dated 15h 
February, \863. 

This invention is not described apart from the drawings. 

510. W. J. BENNETT, Westminster, and J. JOBSON, Vauxhall Bridge-road, 
“ Apparatus for separating the solid and watery particles of slop and sewage," 
Dated \5th February, 1868. 

The form of this apparatus wili depend greatly upon the ground available 
for its reception, but where circumstances are favourable the inventors prefer 
the following arrangement. At a suitable level with respect to the adjacent 
road level they construct two or more rectangular tanks of any required di. 
mensions to receive the slops direct from the scavengers’ carts. These tanks 
they build side by side, or end to end, but provide a space between to allow free 
access for workmen ail round the tanks. These tanks they build of bricks, so 
laid that the walls will present a reticulated appearance from top to bottom 
or nearly so. These tanks they surround with a solid wall, and there is thus 
formed around and between the tanks passages of a depth equal, say, to that of 
the reticulated walls, and of a width sufficient to make it accessible at all parts 
to workmen. These passages are intended to form channels for or receivers of 
the filtering water, and they cover them with York paving or otherwise, and 
sink their floor below the level of the tanks to facilitate the deposit of sediment 
therein. In order to strengthen the walls of the tanks they throw at intervals 
brick arches from the solid to the reticulated walls. Inside the tanks they 
apply a filtering substance composed, by preference, of hur les enclosing a layer 
of straw, and forming therewith a porous lining to the sides and ends of the 
tanks. The channels or water receivers they connect with a surround. 
ing or adjacent water main by means of branch pipes leading from the channels 
and passing through the w»lls of solid brickwork, and the water main they 
connect with a water tank from which a pipe will lead off the water to the 
main sewer or other receptacie.— Not proceeded with. 

512. B. FARMER, Barrow-in- Furness, “ Breaking and crushing and hammering 
machinery.” — Dated \5th February. 1858. 

This machinery consists of a hollow block with a number of holes, seventeen, 
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furnaces so that the melted steel or homogeneous iron produced in 
melting tubes, retorts, or crucibles, as set forth, is accumulated upon the open 
hearth of the furnace in such manner as that it may be there sufficiently 
exposed to the heat of the furnace to keep it fluid, but will nevertheless be pro- 
tected by the slag formed with the iron from the iron ore and flux, as described. 


714. W. E. GEDGE. Wellington-street, Strand, London, “ Mineral paper-hanging,’ 

- A communication.— Dated 3rd March, 163. 

| This invention consists in the preparation and application of a paper-hanging 

termed by the inventor mineral paper, the object of which is to preserve apart- 

ments against damp without suppressing it, and by means of coats of paint 
| applied on a paper of any hind and of any size. This painting must be com- 
| posed only of materials obtained from lead, such as minium, or red lead, ceruse 
| or white lead, litharge, calcined ore, or lead ashes, which may be applied with 
| any of the liquids used in painting. This paper bears a relief forming ridges, 
this relief beng composed of sand or of any material which is not decomposed 

These reliefs in ridges permit the damp to circulate without being 

| constrained to rise again or to descend. 

686, C. SANDERSON, Worksop, Nottingham, “‘ Manufacture of iron and steel,’ 
Dated 2th February, 1868. 

In carrying out this invention the patentee proceeds as follows :—The pig 
iron is melted on the bed of a puddling or other furnace at a high heat, with the 
damper so regulated as to get the whole of the metal into a fluid state as soon 
as possible. He then begius to charge in sulphate of iron, or other suitable 
| oxidising substance, and then rabbles the iron, and at the same time the puddler 

or attendant must draw the damper wide and cause a draught or current of air 
to puss through the furnace. he fire must also be pushed on in order to 
greatly increase the heat whilst the metal boils violently (owing to the rapid 
formation of carbon oxide gas and phosvhoric acid in the body of the 
melted metal) the gas will liberate itself, and with it the phosphorus, 
| sv!phur, and other volatilisable and oxitisable impurities. By these impuri- 
ties becoming oxydised, principally combining with the oxygen which is evolved 
by the d position of the sulphate of iron, or other analogous sub-tance, which 
| is charged into the fluid metal, and partly by means of the oxidising draught 
| which is pas-ing through the furnace, they wi:l be brought into a gaseous state, 
| avd will, by the strong drauzh:, be at once carried out of the furnace through 
| the flue, and up the chimney stack. and in this way these gaseous impurities 
| are got completely rid of out of the furnace and cannot return. 
726. J Dewar, Kircaldy, ‘‘ Preserving blood for use as food.”— Dated 3rd 
March, 1868. 

When the pacentee wishes to secure preservation for a short period of time 
only, be either subjects the blood of newly slaughtered animals to careful 
Ge-ivcation by evaporation at a temperature between 89 deg. and 140 deg. 
Fah. (he prefers a temperature of about |35 deg., so as to expel the moisture 
while preserving and concentrating the nutritious qualities of the blood) or 
the inventor first mixes such blood with meal, flour, seeds, husks of seeds, 
grain, or other farinaceous matter or ro ts, either in their natural state or 
dried and chopped up, ground down, or pulverised. For the food of cattle and 
such | ke herbivorous animals, he sometimes adds powdered oil cake, as directed. 
ly this process blood, if carefully kept dry, will keep in a condition suitable 
for six weeks, certain chemicals being used if required to keep for a Jonger 
period. 

727. G. ANDERSON Northumberland street, Strand, London, “ Apparatus for 
moulding and compressing substances for art:fiial fuel.” —Dated srd March, 
1868. 

This invention is not described apart from the drawings. 

731. T JOHNSON, Rune rn, Chester, “ Improvements in treating ores to obtain 

ther from, and in evaporating brine. '—Dated *rd March. ' 848. 

The patentee claims the washing ores co :taining copper and uxed with salt 
in a furnace heated by the barning of gas therein, and al<o the conducting the 
said roasting process in a gas furnace constructed substantially as described. 
He also claims the evaporating br ne to produce common salt by the b»rning of 
gas as described and also the use in the said process of evapo:ating apparatus, 
constructed substantially as described. 








Class 9.—ELECTRICITY.—None. 


Class 10... MISCELLANEOUS 
Including all Specifications net found under the preceding heads. 
492. G. ROBERTS, Westminster, “ Improvements in candles.”"—Dated 13th Feb- 
ruary, \*68. 
This sda has for its object to form the lower ends of candles in such 
a manner that they shall readily fit the nozzles of candlesticks that may be of 
a larger or smaller size than the candle. For this purpose the inventor makes 
the Jower end of the cardle with a series of steps, either ir the form of 
complete concentric rings, or in the form of projections at certain distances 
apart round the candle; or a combination of both forms may be employed, of 
which steps the uppermost one is larger than, or projects beyond, the upper 
part of the candle, while the second one projects rather less, and so on, the 
lowest one being either rather smaller than or equal to the diameter of the 
candle. Such steps or graduate! rings may either be cast upon the e«sdle OY 
having the portion of the mould for the lower end of ine candle formed in a 
corresponding manner ; or the candle may be cast with a cylindrical enlarge- 
mentor several parallel projections, and the graduated steps quently 
proceeded with. 





cut thereon.— Wot ' 
500. J. P. LACK, Bastnghall-street, London, “ Albums. scrap, and other similar 
books.”—A communication. —Dated \4th February, \*68. 

This invention consists in so fixing the leaves in the album or hook that they 
can be removed and rearranged, and various characters of leaves and leaves 
with openings of various sizes and forms for photographs or otherwise may be 
inserted or removed ai pleasure, whilst the form of the album or book is re- 
tained. 

503. G. WISEDILL, Jslington, “ Ring for keys, &c.”"—Dated 14th February 1868. 

‘This invention relates to a novel construction of a ring for the purpose of 
holding keys, or for suspending articles in »hop windows, or for other useful 
purpeses to which rings are applicable, such as for finger rings, or for cravat or 
scarf fasteners ‘The ring may be of metal, bone, ivory, or other suitable 





This invention has reference to a previous patent granted to the presentinventor 
the 27th March, 1865, No. 864. The improved composition can be used asa sub- 
stitute tor mortar and cement in building or stopping up boilers and other steam 


material, and is made to open or civide and to clore hy the spring of the ring 
itself, one extremity having a guide or groove cut on the under surface, beyond 
which a cavity is formed for the reception of a small projection or stud on the 





for i » with a hammer having a jagged face piece let into it. When 
lifted up by the action of a steam cylinder and piston, which forms part of 
this machinery, the stone or material to be crushed or acted upon is put into 
the hollow space in the block; the jagged part of the hammer coming down 
into the hollow of the block crushes the stone or material through the holes 
aforesaid. The cylinder should be made to rest on the top of two iron columns, 
and be stayed by iron rods, the columns to have a groove in each to keep the 
piston rod in direct motion to the cylinder. A lever is provided baving the 
hammer attached at one end, and an oscillating link at the other end.—Neé 
proceeded with. 

517. J. CLARK and T. VICARS, Liverpool, ** Tocacco-box and tobacer culting 
machine combined.” — Dated \ith February, 1858. 

The object of this invention is to provide for smokers and others a port- 
able or pocket box for containing tcbacco, so fitted or combined with a 
knife and feed mechanism that tobacco can be convenier/y and with dispatch 
cut as required to any desired degree of fineness. ‘Tne box is made of metal, 
gutta-percha, vulcanite, or other suitable material, of a cylindrical, oval, or 
other form; the patentees prefer the oval and cylindrical forms. Inside the 
box, preferably through its greatest length, they rest in bearings a fiuely- 
pitched screw; the said screw projects a short distance beyond the end or 
mouth of the box, and has attached firmly to it a knife of any convenient 
shape; this knife is hinge? to the lid of the box, such lid serving as an 
orerating handle; or, if preferred, a separate operating handle is provided. 
Between the bearings and on the said screw a travelling nut or feed piece is 
placed. When, therefore, the screw is rotated the feed piece pushes forward 
the tobacco at alow speed beyond the end or mouth of the box, and such 
tobacco is cut off by the knife as it comes round each revolution. 

521. W. H. WILKINSON, Southampton-buildings. Chancery-lane, London, ‘* Type 
composition, &c."— Dated \7th February, 1868. 

This invention, the details of which are voluminous, is founded on a careful 
analysis and study of words with especial regard to their re lative values or 
comparative frequency of recurrence in ordinary English composition. The 
invention aims at securing the highest app'oximate economy in the work of 
type composition without the use of any mechanical appliances, and without 
making changes in the arrangement and use of the letter types so far as they 
need to be employed in this system. The invention relates to the combined 
use of types consisting of wor’s and to the peculiar arrangement of the cases 
or boxes containing such types. 

523. J. G. TAYLOR, Paris, * Puzzles, &c.”—Dated Vith February, 1868 : 

This invention is not described apart from the drawings.—Not preceeded wth. 
527. J. CRONIER, Hyde-road, Middlesex, “* Rotary heel for bores and shoes.”—— 

Dated \8th February, 1868. . 

This improved heel aes of leather adapted by @ metal plate well rivetted 
to the heel, the same having a round hole f & Screw or screws to pass through 
to an interior plate of a smaller size ‘rom the inside of the boot or shoe not 
interfe ing with the top part of the heel, giving facility to be repaired the same 
as in any ordinary boot or shoe.—Not proceeded with, 

529. L. WOLLHEIM, Gloucester-gardens. Hyde Park London, “ Apparatus for 
barometrical and thermometrical purposes.” — Dated \8th February, 1368. 

Here the inventor constructs an apparatus for barometrical and thermome- 
trical purposes, consisting, mainly, of two hollow vessels communicating with 
ea b other by means of a tube, of which the one vessel is closed, while the other 
is open at top. These vessels are filled with a fluid, hy pre'erence mercury, in 
such a manner that the fluid encloses a certain quantity of air, or other suitable 
gas in the closed vessel, while in the other vessel it is in contact with the 
atmosphere. These combined ves-els are so connected to the beam of a balance 
that any passage of me-cury from the one vessel into the other, owing to& 
change in the atmospheric pressure, will disturb the equilibrium of the balance 
by producing a preponderance on the one side thereof, and thus cause it to alter 
its position As from the construction of the vessels it is evident that, irre- 
spective of any change of atmospheric pressure, & change of tem- 
perature will also affect the equilibriam of the balance, the invens® 
counteracts or neutralises such latter effect upon the equilibrium of me 
baiance by adding to the apparatus a contrivance #0 arranged reas 4 
change of temperature shall affect it in such a manner as to spinor’ 
preponderance on the other side of the balance beam equal to the prepon men “e 
produced by the same change of temperature in the combined vessels, where “A 
it will be evident that any alteration in the position of the valance beam w “ 
indicate only a change of atmospheric pres-ure. The anparatus is prone to 
prov ded with a scale and a pointer, by means of which the angles of dev = 
of the balance beam are made to indicate the variations of epee oper 
which produce suca deviations. There are other details.—/ ‘ot proceeded . 
536. W. E. NEWTON, Chancery-lane, London, * Material for the base of — 

teeth, and Jor other purposes, and also: n improved eunstruction of — 
forming dental plates. '— A communication.— Deed Ixth Febr ony, oe 

The patentee claiws, First, the method set “rth of preparing ap = mod 
pyroxyl ne and its ccmpounds to forn animproved s lid and papery car 
terial for dental plates and other p»rposes ; Secondly, forming dental pia cde 
the improved material prepares by working pyroxyline and its peers nd 
the manner described » thirdly, forming dental plate moulds of sectional - 
ings within.» «7 4m rical adjustable fla~k, as specified ; Fourthly, the use 0! = 
elenping adjustable flask for forming a dental p ate mould in sec ion within it, 
constructed and operating as described ; Fifthly, forming a dental plate of 
plastic material within a sectional mould under pressure, as set forth. 

540. W. BETTS, Wharf-road, City-read, London, ‘Production of trade mark$ 
or other designs upon metallic capsules for bottles, d&c.”—Dated 18th 
February, 188. 

The patentee claims, First, the application and use to and in the printing of 
trade marks or other designs upon the sides of metallic capsules of suitable 
printing blocks or surfaces in combination with an elastic or yielding one 
surface, substantially as described and illustrated in the drawings. mange 
the application and use of a roller maile to fit accurately the yp a 
capsule for the purpose of rolling such capsule over an elastic or yielding 
transfer surface in the printing of trade mark capsules, as described. 11 hirdly, 
the use of an adjustable gauge for adjusting accurately the position of the 
roller and capsule upon the printing or transfer surface, as described. Fourthly, 
the use of an adjustable stop-piece for arresting the rolling motion of the 
capsule at the proper place, as described. : 
542. J. HIGGINBOTHOM and L. MOORE, Manchester, “ Machinery for we. 

grinding, and polishing rollers or cylinders composed of metal or 
material.”"—Dated \9th February, 1868. t is to 

The bed of this improved lathe is, by preference, formed double, tha 
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4 an additional bearing surface. At one end of the bed a fast head- 
pt ted, a following headstock being fitted to slide on the bed as usual, 
the centres of the two headstocks being formed of a sufficiently large cone to 
sustain the copper rollers employed in printing machines without the use of 
an internal mandril, key-ways being cut jn one or both of the centres to suit 
the fixed key inside the roller, the centre in the following headstock revolving 
in a bearing, or in beari or being hed to a shaft revolving in bearings. 
The following headstock is fitted with a suitable adjusting screw and locking 
nut or handle, as, or nearly as is usual. A sliding carriage is mounted on the 
bed. and is actuated by means of a screw or a rack and pinion, and is fitted 
with a suitable slide or slides, and with a tool-box or tool-holder. On a part of 
the carriage is fixed the bearing or the bearings of a revolving shaft, the said 
shaft carrying on the end which is towards the roller a flat grinding surface 
composed of stone, or other suitable grinding material or composition or the 
said flat surface may be composed or made of a suitable material to be fed with 
grinding or polishing powders, ar t made for readily changing 
the grinding surfaces, and for bringing the same into contact with the roller.— 
Not proceeded with, 

543. T. BGEBY, Hyde, Chester, “‘ Keirs.”—Dated 1868. 

This invention consists in introducing a flanged perforated pipe (which the 
patentee prefers to be of wrouzht iron) into the interior of such keirs as are 
subjected to pressure. This pipe reaches from one end to the other of the keir, 
and the flanges are attached or rivetted to the end plates, thus forming a strong 
stay, strengthening the keir in its weakest direction, and thus preventing the 
explosions which so frequently take place in unstayed keirs. The pipe is 
perforated in order io admit the steam or liquor. 

545, J. KIRKLAND, Liverpool, *' Construction of pumps.”—Dated 19th February, 
1868. 


This invention consists, First, in placing the suction and discharge valves on 
the same spindie or rod, the distance between them corresponding to the distance 
between their respective seatings. The said seatings are formed in a valve 
chamber communicating with the suction pipe or pipes and the working barrel. 
The suction valve is made smaller than the discharge valve, or part of the dis- 
charge valve seating is movable, so that the spindle and both :-f the valves can be 
easily withdrawn in one pie-e. Secondly, in the employment of a chamber in 
communication with the working barrel from which two or more suction pipes 
are led away to any desired places or place. In aship’s pump five suctions 
could be conveniently led away one to each side of the keelson, one to the 
starboard and another to the port bilge, and a fifth to the sea. The saic 
chamber or the upper ends of the suction pipes is or are fitted with valves or 
pluys attached to stems or o' herwise, so that communication can be es:ablished 
or cut off between any place or places at pleasure. These valves or plugs are 
rendered easily accessible by providing the said chamber with a removable or 
lifting cover. 

549. J J. Kine, Glasgow, ‘‘ Sewing machines.” —Dated 19th February, 1868. 

This inven'ion is not described apart from the drawings. 

550, W H STEEL, Park-road, Clapham, ‘* Hand saws for cutting dovetails, dc. 
—Dated \9th February, 188 

The pa en eectaims the improved construction of handsaws ‘or cutting dove- 
tals and for other purposes, in which part of the blade plates are turned up or 
project sideways at suitable angles to the main portion uf the blades, on which 
angular or projecting part ordinary saw teeth are jormed, for the purposes sub- 
stantially as described. 

556. F. H, RENAULT, Paris, “ Combined umbrella and walking stick.”—Dated 
19th February, 1868. 

This invention is not described apart from the drawings.—Not proceeded 
with. 
5°8. W. S. GUINNESS, Cheapside, London, “ Sewing machines.”—Dated 19th 

February, 188. 

The patentee claims, First, the general arrangement of the machine, sub- 
stantially as described. Secondly, arranging the paris in such manner that 
the ‘huttle carrier and the thread tightener bo:h receive motion by means of 
connecting rods or links and levers from one reciprocating pin or joint. 
Thirdly, arranging the parts in such manner that the feed-plaie may receive 
both its vertical and horizontal motions from inclines on the shuttle carrier, as 
described. Fourthly, constructing the shuttle carrier, as described. 

561. M. HENRY, Fleet-street, London, *‘Nails.”"—A communication.—Dated 19th 
February, \868. 

This invention relates to the manufacture of nails with rounded convex or 
shaped such as are used in furniture and saddiery. In manufacturing 
nails ding to this the metal blank from which the head is to be 
made has a recess or cavity made therein, into which the shank engaces, A 

hine is ding to this to cut out the blank for the 

head to form the recess therein to cut the shank to the proper jength and shape 

its potat, and to force the shank into the head, or the head on to the shank, 

and thus “ head the nail, or unite the head and shank. The details of the 
are volumi 




















563. P. BAUER, J. JOHNSON, and W. JONES, Manchester, “ Apparatus to be 
employed for lubricating revol: shafts or azles.”—Dated 2.th February, 


This invention relates to the lubrication of shafts, axles, spindles, or rollers 
which revolve in horizontal or slightly inclined Saninen ter = of bowls, 
rollers, or discs kept in contact with the shaft or axle by springs. The improve- 
ments consist in mounting two or more metallic rollers or bowls on one spindle 
or rod parallel with the shaft, so that the uppermost portion of the peripheries 
of the rollers are in contact with the revol shaft, and the opposite or lowest 
part of their peripheries are immersed in oil or lubricant contained in a cham- 
ber in the hottom part of the bearing, journal, or axle box, the bowls being 
kept in constant contact with the revolving shaft by means of springs applied 
to the bearings or rod supporting the shaft carrying the bowls, whereby con- 
stant lubrication of the rotating shaft is effected. 

566. P. N. Goux, Paris, ‘* Impr ts in g J ez- 
creta, and converting the same into manure, also in the apparatus or means 
employed therein.” —Dated 20th February, 186s. 

This invention is not described apart from the drawings. 

569. J. G. TATTERS, W. KEEBLE, and B. NEWBERRY. Plymouth, “ Prepa: 
tion of cigars.”—Dated 20th February, 1868. , oa 

Tots invention consists in certain imp in the prep jon of cigars, 
whereby they are enabled to carry the means of ignition, instead of being 
dependent tr ignition upon the use of fusees or other and ext 
appliances.— Not proceeded with. 

571. W. E. NEWTON, 
Sor use in waiches, 
1865. 


ect és dicin tectd: 
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London, “ Mechanical movement adapted 
communication.— Dated 20th February, 
This tion is not described apart from tne drawings. 
572. G. DAvtEs, Serle-street, Lincoln’s-inn-fields, London, “ Taps.” — - 
munication — 20th February, 1868. ‘ oa or 
e object of these improvements is to retard the closing of tai - 
struction, so as to prevent the shock or concussion in ry al — ty cannes 
by the velocity of the water when the flow is suddenly stopped. This result is 
obtained in two ways :—First, by applying to the tap a pneumatic piston or 
diaphragm connected with the closing movement of the tap, in such a manner 
as to tend to create a vacuum behind the piston and thus retard the closing of 
Some = ee m epplying ° — valve in like manner so us to 
© length of time occu; n the tap for _ 
- omy Pp losing Pp for the same purpose. 
573. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ** A 
for or clipping the wool or hair of sheep and other animes 4 
communication.— Dated 20th February, 1868. f 
This invention relates to an apparatus or arrangement of h in 


Chancery-lane, 
clocks, 40."—A4 





and comprise the constructing such vessels at the seat with a rim or top of some 
comparatively low heat-conducting quality (such as for instance papier mache, 
felt, or gutta-percha) fixed to, or forming part of the body of the vessel itself.— 
Not proceeded with. 


589. R. B. MITCHELL, la — ala making plane trons, sheep shears, 
de." — Dated 22nd Fe , 1868, 
This invention consists in making dies or swages of certain forms and 
dimensions, and affixing the same in an anvil and head of a hammer or stamp, 
and by the aid of such dies or swages so affixed to forge, draw, stamp, and 


method the articles so forged, drawn, stamped, and finished much labour will 
be saved in grinding. The inventor also claims the advantage in making plane 
irons, sheep shears, and other edge tools by cutting iron and steel into certain 
lengths with the aid of hammer and chisel by hand labour or swages, shears or 
cutters worked in the usual manner in connection with a steam engine or other 
power (such iron and steel having rolled or forged by the usual method 


caused to rotate by suitable motive power. When the article to be operated on 
is heavy, or of great length, he rests it on small anti-friction wheel carriages 
adapted to ran on longitudinal parallel rails, or on a flat stationary table. 
624. G. W. R. Picort, Halifax, “ Covered wire.”—Dated 25th February, 1868. 
The patentee claims, First, the coating or covering wire with tin, fusible 
alloy, or copper, and then glazing or varnishing it with any solution or liquor of 
and drying in glazing or vanishing it in its simple 
annealed condition with such solution or liquor. Secondly, the covering wire 
prepared by the above, or any of the above processes, with yarn of cotton, silk, 
or other fibre, either alone or with one or more strands of fibre or 
yarn. Thirdly, the drawing wire of an oval or sectoral form to be coated with 
or by any of the above processes, 
631. O. OLLIVIER, Panton-street, Haymarket, London, “ Exhibiting advertise- 
ments.” —Dated 25th February, 1868. 
Here the inventor proposes to construct a strong card or board according to 
the dimensions required, the central portion of which is provided with an 





been 
into suitable forms) into sultable sizes, and welding the steel upon the iron 
either in the centre or otherwise, and by so doing make one or more tool or 
blade from each piece, and so effect a saving in labour and material.—Not pro- 
ceeded with. 


591, C. J. GALLOWAY, Manchester, “ Wrought iron and steel piles.” — Dated 22nd 
February, 1868. 


» 18 
This invention consists in forming wrought iron and steel piles, pillars, or 
columns, in halves, and securing these together without the employment of 
projecting flanges — Not proceeded with. 
492. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Machinery 
supplying type formes in printing presses with various coloured inks for 
each impr. sston""— A communication.— Dated 22nd , 1868. 
An extension of time for completing this patent having been petitioned for, 
the documents relating to the invention cannot at present be seen. 


593. J. NEEDHAM, Piccadilly, London, “ Fastenings for gloves, £c.”— 
22nd February, 1868 

Here the inventor attaches to one side of the slit or opening of the glove or 
other article, by means ofa joint or short arm, a lever, formed at its outer end 
with an enlargement or button, and at the other side of the slit or opening; in a 
position opposite to the joint of the arm or lever, he forms a button hole through 
which the enl or projection before mentioned may be passed, so that 
on drawing the lever upward the button-hole slide of the slit or opening may 
be caus d to slide along tte lever until it reaches apart thereof which is f-rmed 
somewhat in the manner of a ratchet-tooth, and is thereby held unti! it is 
moved upward, so as to clear the projection, and is thus allowed to slide back 
along the lever.— Not proceeded with. 

597. W. H. RYLAND, Birmingham, “‘ Fastenings for articles of dress, &c.”— 
Dated 2nd Fe , 1868. 

As constructed for fastening eloves, the ‘nventor joints to one side or edge of 
the ornamental body of the fastening a bow, the free end of the bow being pro- 
vided with a notch or depressi-n on i's underside. On the ege of the body 
opposite that to which the bow is jointed a small chamber is fixed, in which 
c' amber a +li‘ing snap works. In the chamber is a hole, through which, when 
the jointed bow is shut J: wn, its free end passes and engages with the edge of 
a hole made in the sliding snap which works in the chamber. The outer end 
of the sliding snap proj-cts through a hole in the outer edge of thechamer, the 
projecting part being turned up nearly at right ang'es to the other part of the 
snap. The inner edge of the snap is serrated or too.hed, and between the 
serrated edge and the inner end of the chamber a «mall block of vulcan:sed india- 
rubber is placed ; the india-rubher by its elasticity presses the snap outwar 's, 
and thereby causes it io engage with the notch in the end of the bow when 
the latter is pressed down upon the body of the fastening. —WNot proceeded with. 


600. S. FIRTH, Leeds, “ Machinery for cutting stone, &c.”—Dated 24th February, 
1 


468. 

This invention consists in so altering the shape of the picks which are to be 
used subsequently to the first pick that the swing or stroke of such pick« shall 
be more in the groove and less in the roadway or level. For this the 
patentee so forms the stems of the two, three, or move Picks which are to be 
used in jon with the hine, that whilst the ends of the stems may 
each in tarn be received into the socket or holder on the axis of the mach ne 
(which socket is always brought back into the same position at the end of each 
backward stroke), the outer ends of the succeeding picks shall (at the end of 
the back stroke) project bat little, if at all, farther back into the roadway than 
the first pick, and by preference he forms them not to project quite so far back, 
the main stem of the picks which are to be used after the first pick being for 
this purpose curves or bent rding to this jon at an angle to the end 
portion of the stem which fits into the socket or holder onthe axis of the 











machine. 
601. E. J ‘*ICOLL and A. AsLett, High Holborn, London, “ Springs for 
boots, dc.” - Dated 22nd February. 1868 


This invention consists in firmly riveting to one end of the spring a copper or 
other metal plate, the ofwhich the perf 80 as to facili 
the attachment of the plate and spring by stitching to the inner sole and between 
the inner and outer soles of the boot, thus firmly securing the spring from dis- 
placement. The spring so attached to the boot at the sole end of the waist, its 
other end being unconfined, except by the thicknesses of leather above and 
below it, bears upon the centre of the heel.—Not with, 

603, R HEATHFIELD, Birmingham, “ Manufacture of cut nails.”—Dated 22nd 


February, 1868. 

The ing cut nails from hoops or strips of iron or 
steel, the edge or edges of which are rounded or bevelled, or are of a V or dia- 
mond shape in cross section, substantially as described and illustrated, whereby 
the nails cut from the said hoops or strips are more readily driven than ordinary 
cut nails, 

606. A. STENGER, Gresham-street, London, ‘‘ Umbrellas, &c."—Dated 24th 
February, 1868. 

The patentee claims the adaptation and application to the manufacture of 
umbrellas and parasols of a cloth composed of a cotton warp of the kind de- 
scribed, and a weft of Silesian or other soft twill, also of the kind described, and 
manufactured im such a manner as to produce a satin twill or serge texture, as 
described. 

607. P. H. HANCOCK, Pimlico, and J. P. FRENCH, Wandsworth-road, London, 
‘* Printing machines.” — Dated 24th February, 1868. 

This invention relates to means for facilitating the removal of the sheets after 
printing thereon, in cylinder printing apparatus at the time of rotation of the 
impressing cylinder. For the delivery of the sheet or sheets after printing the 
edge of such sheet or sheets is caught or drawn between the surface of a small 
nipping roller, and a series of endless tapes supported between a small roller 
near the impressing cylinder, and one at a distance therefrom adapted to afford 
surfaces of tapes for the receipt of the sheets as delivered. The correct position 
of these tapes is preserved by the aid of grooves or nicks in one of the rollers; 
or it may be by other guide rollers with which the tapes movein contact. Each 
sheet is carried forward by these tapes on to and so as to be in part supported 
by a series of arms lying between the tapes, and affixed to an axis of motion. 
These arms have adjustable stops applied to them to regulate the position of 
each sheet as it passes thereon, and when a sheet is fully on these arms they 
move or turn over with their axis, so as to lay the sheets on a table for 
accumulation, or otherwise. Motion is given to the tapes and to the upper 
nipping roller by other tapes which pass partly round the impressing cylinder 
one at each end thereof, thence in necks formed in such nipping roller to one of 
the rollers of the bearing tapes, so as to give an accelerated surface motion to 
that nipping roller, and the required motion to these tapes for a quick delivery 
of the sheets alternately with the a:ternate rotation of the impressing cylinder 
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which a rotary knife or cutter is connected to a turbine wheel or rotary en; ine 
driven by steam, compressed air, or water. The said rotary knife = aa 
travels wver a comb and oper.tes on very much the same principle as a mowing 
machine, except that the relative positions of the knife and comb or finger bar 


are reversed, 
poe per » the Knife or cutter in this being upp Not pro- 


575, R. FENNELLEY, Wellington-chambers, London Bridge, and P. KENN 
Waterford, Ireland, “ Apparatus for singeing off the hairs, bristles, oan 
other matters on pigs in order to prepare them for being converted into bacon.” 

—— 20th February, 1868. 
ere patentees employ a jet or jets of flame obtained by forcing a’ 
chamber or chambers containing ignited fuel. In this wap ened aan ts 

— re thse go ey with the other heated prod of b is 

‘0 issue from the chamber or chambers by a jet or jets, and is amed 
asiti-sues. The carcase of the pig is suspensied in front 4 or Goseun to jet 
or jets, which are caused to impinge upon it, and the carcase is raised and 
lowered, and \urned about in front of or Swans the jet or jets so that 

part may be suffi ‘ient\y acted upon. iad 

578. L. M. BECKER, Basinghall-street, London, “ Indicating tne prosti 
plu,s, &c." Dated 2st February, 8:8. th Rites 

Here the patentee employs the lamps vow used in the streets and other places 
for lighting purposes, and by placing an independent piece or pieces of glass or 
glasses of such size or sizes ax may foupd convenient, ei: her in or on the side 
or sides of ‘he said lamp or lamps on which glass or glasses he paints, attaches, 

Cngraves, enamels, emOrses, burns in, or otherwise causes to appear a dis- 

tinctive mark or marks, symbol or symbols, letier or letters, figure or figures, or 

acme ye ae = _ ro as may be found most convenient for 
of affording the in'ormation needed for gi 

indication of the required object or objects. <p alheatamomens 

582. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London‘ 
“ Bristle brushes.” --A communicatwn,—Dated 2 st bree. 1-68. 

This invention consists in rounding off to a biunt point the angular extremities 

the bristles of certain descriptions of brushes, thereby substituting a smooth 

Polished surface for the harsh and irritating asperrties of ordinary brushes, 


588. é. DE METZ, Wolverhampton, “ Commode pots.”—Dated 23st February, 
These improvements have reference to portable or fixed vessels constructed of 


& material or materials which would at the seat present an uncomfortably cold 
Surface to the sitter or person using them (as for inst metal or b e), 











of 








in opposi The arms on which the sheet is carried by the tapes are 

actuated in the traverse motion of the inking table by a stud therefrom entering 

the forked end of a lever, which also actuates a segment of teeth taking into 

another segment, or series of teeth carried by the axis of the arms. 

612. R. NICOLLS, Aldermanbury, London, ** Combined material or fabric to be 
applied to the manufacinre of bags, reticules, &c."—Dated 24th February, 
18 18, 

Here the patentee proposes to employ leather, either plain, enamelled, or 
embossed, of any desired colour, and to combine therewith paper, or card, or 
cotton silk, or linen fabric, which is tv be attached by means of an adhesive 
cement or solution of gutta-percha, india-rubber, gum shellac,or any of their 
combinations mixed with spirits of wine, rectified spirits of wood, naphtha, or 
other solvent; the p:per cord or fabric is to be printed with ccloured devices 
or patterns by the chromo-'ithographic or other process, and embossed or in- 
dented wit gold or silver borders, or other finish, 

61) H. Derrtes, Hounsditch, London, ** Gas globes, &c."—Dated 25th Feb. 
ruary, 1-68 

Hitherto glass or opal globes having pillars or curved projections in their 
circumference have been ornamented on these pillars only by cutting patterns 
or devices upon them after the manufacture of the globe. The inventor forms 
ny desired device or pattern in the mould, so that when the globe is made, 
whether by the biowp:pe or operating with a plunger, it will issue from the 
mould with its pillars already bearing whatever device or ornamentation may 
have been engraved in the mould, and the labour of cutting be dispensed with. 
—Not proceeded with. 

622. a HUTCHINSON, Darlington, “ Multiple drilling machines.""— Dated 25th 
. 1866 

This invention is not described apart from the drawings. 

623. i Darlington, “ Planing machines.” —Dated 25th February, 
& 


In planing machines constructed according to this invention the patentee 
causes the article or articles to be planed to move iT ly in one direction, 
and employs as the planing or cutting tool a revolving disc on its side or face, 
The article or articles to be planed is or are passed between one or more pairs of 
roliers capable of belag adjusted by set screws, or other mechanism, to any 
desired distan:e apart, so as to suit the article or articles to be operated on 
One or more of these rolis is by power applied in any convenient manner, made 
to rotate and draw or feed the article or articles through the machine at a speed 
equal to the cutting power of the revolving tool. The shaft or spindle of the 
tevolving tool which rests in bearings supporied in stationary frame work is 








ng 4 graph, or picture, on each side of which an almanack is 

printed; above and below this a series of divisions are formed in which the 

announcements are printed or inserted. The sides of the card or board 

ere made thinner than the intermediate 
the 


fastenings or o.her attachments.— Not proceeded wtth. 
632. F L. Jaquet, Pimlico, London, “ Heels for boots and shoes.”—Dated 25th 
1868. 


This invention consists, essentially, in constructing heels for boots and shoes 
proceeded with 


of metal.— Not . 
634. G. T. BOUSFIELD. Loughborough Park, Brixton, “ Apparatus for raising 
and water.”"—A ion —Dated 25th February, '868. 

This invention is not described apart from the drawings. 

633.C. PIEPER, Finsbury-square, London, ** Preparing wood for the manufacture 
of "= Dated 25th February, 1*68. 

Here a grindstone having blades or cutters on its surface is employed, grooves 
are formed across the face of the stone at intervals to recelve the stee! blades or 
cutters, which are carried at their ends in oises fixed to the stone on either side, 
so that their cutting edges project somewhat beyond the grinding surface. 
The cutting edges are serrated. The wood to be ground or prepared is placed 
in a truck or box open at both ends, and of which one end is in front of and 
close against the tace of the stone ; the wood is placed i the trunk or box with 
its fibre parallel to the axis of the st or approximately so, and behind the 
wood the case or box receives a weighted piston or plunger. The blades when 
the machine is at work detach from the wood small portions of approximitely 
uniform size, which are further reduced by the grinding stone.—WNot proceeded 
with. 


637. A. M. BIRCHALL, Preston, “‘ Manufacture of twist tobacco."—Dated 25th 
February, 1-68 
This invention relates, under one head, to the ro'ling of tobacco leaves so as 
to form what is known as twist tobacco, and to the spinning and coiling of 
twist tobacco; and further to the making of twist into rolis, The details of 
thet tion are too fl for insertion here. 


641. L. PocKOCK, Gordon-square, London, “ Bookbinding.”—Dated 26th Feb. 
865 


1865. 

This invention consists in so binding the books that the title or other letter- 
ing on the back thereof shall be inverted or upside down with regard to the 
writing or printi..g in the interior of the book ; the books are then placed in 
the rack, or on the shelf, in « reversed position, so that the ti le or lettering on 
the back thereof is non-inverted, and the consequence is that when the books 
are taken duwn from the rack or shelf on to a table or desk, they may be opened 
atonce, and the conten’s referred to and the books replaced without turning 

proceeded with 





over.—Not 

642. T HILL, Merrylee, Cathcart, Renfrew, “ Bearings for axles and shafts.”— 
A communication.— Dated 26th February, 1868. 

This invention has for its objects to prevent the abrasion of the journals of 
ax]-s and shafts. to reduce the friction surface, to obtain an improved dis:riba~ 
tion of the lubricating matter, to retain the 1 :b-icating matteron the bearng, 
and to make the bearings in a simple and economical manner. The nvention 
con-ists in mak‘ng the rubbing surface of the bearinz with grooves of a peculiar 
configuration adapted to secure the contemplated and which contig «ra- 
tion is to be modified to suit the position or situation of the axle or shaft, The 
grooves are, by preference, formed by casting the metal al'oy or material of :he 
bearng in the axle-box or cap, or piece which is to hold it, and apon a mandril 
or core formed with suitable counterpart ridges. 

643. R. LAIDLAW and J. THOMPSON, , ** Apparatus for exhausting 
gas for blowing air &c.”—Dated 26th February, 166%. 

This invention is not described apart from the drawings. 

645. W. E. GeDGs, Wellington street, Strand, London, “ Machine intended to 
divide, break, or crush all substances capable of being triturated.”—A com- 
munication.—Dated 26th February, 1863. 

This invention is not described apart from the drawings. 

646. J. PERRETT, Herne-hill, Dulwich, “ Apparatus for feeding infants.” —Dated 

26th February, 1868. 

Here the patentee forms in vulcavised india-rubber, or other 
material, a cup approximately of hemispherical form, to resemble 
may be the breast, and with a nipple upon it which is perforated wi' 
hole or holes: This elastic cup is combined with a bo' 

material by being sprung over its open mouth 
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the bottle a@ con 

introduced into the bottle through the neck without 
but this can be taken off to admit of the apparatus being cleaned. 
to make the nipple in ona piece with the hemispherical cup, but it may be 
separately, and this arrangement will have the advantage that the 

will remain serviceable after the nipple is worn out. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FrvisHep Iron: Steady Trade: Less Push: The Russian and 
Canadian Branches: Other Markets Improving—K.inps IN RE- 
quest: Sheets, Plates, Merchant Bars, Angles —CHINA AND 
Unrtep Strates—Pic Iron: Good Sales: Stocks Decreasing : 
Orders Booked up to Christmas, but no Further—Prices : Firm : 
Orders, except at Next Quarter’s Rates, Declined: No Alteration 
Expected at Preliminary Meeting — INTERVIEWS BETWEEN 
MasTERS AND MEN UPON A RISE IN WaGES—THE PARKFIELD 
Inon Company: Dividend of 5 per cent. for Eight Months— 
CoaL: Improving — HarpwakEs: Steady—Lancg CONTRACT 
FoR Gas PIPEs. 

Lgss iron is leaving South Staffordshire now than was being sent 

away a week and fortnight ago. At the earlier time there was a 

great push wherever iron was foot made for Canada and Rassia 

8 
fo’ 
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in icular, in order that the might be shipped sufficiently 
early to get to their destination re the ports were cl by the 
frost. Now very few sailing vessels are left which are receiving 
cargoes for this shipment this season. In another week the last 
sailing vessel will have started, and in a fortnight thereafter the 
last packet will have steamed out of British ports with 
the probability of reaching the northern markets simul- 
taneously with the sailing vessels. After that time no more iron 
can be sent away for the northern destinations till after the ensuing 
winter. On that account there will be a diminished activity at 
works from which iron is now being sent to those places, and 
generally there will be a reduction in the total output of 
the district. Because of the bulk of the northern port 
iron having been despatched from the works, the slight diminution 
already indicated has taken place. No one has reason to conclude 
that the requirements of other markets will at once compensate 
for the closing of the northern. At the same time the whole of 
the improvement which has taken ee is not attributable solely 
to the tic and St. Lawrence trafiic. Generally, in alike 
of home and foreig: consumption, there is more being done now 
than was at all likely a few months ago, and ironmasters manifest 
a belief in the continued development of the favourable change. 
‘This they do by preparing to increase the productive capabilities f 
their several establishments. But they have not many of them 
gone much beyond that preliminary stage. 

Masters who have active agents in London are doing a fair trade 
in that direction, chiefly for export, and firms who are well kuown 
in the home market qpo tele = on account of the requirements 
of merchants, the makers of boilers, of agricultural implements, of 
yirders, and tanks of sheet roofing and the like, Plates for ship- 
building ace also being rolled here and there, and good rails are 
in request at the few works here in which they are pro- 
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duced. Some miscellaneous kinds, and not railrods alone, are 
going to China in rather larger quantities than have hitherto been 
customary. The North American States’ demand is slightly 
better than it was earlier in the year, and there is still a pretty 
good demand experienced in that part of the world for best hoops 
for baling cotton. Some are required to be of so special a 
character that, as is sometimes the case with best railway work, 
they are being rolled under inspection. 

Pigs are reducing in bulk wherever they have accumulated, 
either on the banks of the makers or of the consumers, The nine 


to the Southern States of America, while to the Mediterranean 
| ports an average quantity is being sent. The house coal trade 
continues very inactive, and, in corroboration of the reports 
which have appeared in Taz ENGINEER respecting this branog of 
the trade it may be stated that the returns for the past month 
show a falling off in the shipments coastwise of 44,722 tons. 

It is reported that the loop line fror Cardiff to Penarth, for 
which the Great Western Railway Company have already had 
parliamentary powers, will shortly be commenced. The line is to 
connect the Great Western with the Penarth Docks, and when 





weeks’ strike, and then the hot weather, oceasioned an 1 
tion on most hands. It is announced that the Corbyn’s Hall 
furnaces of Mr. Bevjxmin Gibbons, at Kingswinford, have been 
blown out, because th? mines by which the furnaces were chiefly 
fed are nearly worked out. Most makers in South Staffordshire 
have secured orders enough to keep their furnaces on till 
Christmas. Beyond that time they do not care to book orders, 

Prices are firm on all hands, and there is one case, the only one 
to our knowledge, in which a first-class house has sent out circulars 
declining to book any more orders except at next quarter’s rates. 
The firm alluded to is that of Messrs. Barrows and Hall of the 
Bloomfield Works, Tipton. Throughout the trade there is no 
expectation that at the preliminary meeting there will be any alte- 

ration either proposed, much less adopted. And we know that there 
are§members of the Association who if such a proposition should 
be made, would stoutly oppose it because of its prematureness. 
The operatives are not allowing any opportunity to escape them 
in their desire to obtain an advance of wages. A decree has gone 
forth from a central body by which the men are called upon to wait 
upon their respective employers and seek a rise—the result to be 
reported to a meeting of representatives of their order to be held 
at West Bromwich. That place hitherto has heen looked upon 
as the head-quarters of the Miilmen’s Association only, 
but the movement as at present observe? applies only to the pud- 
dlers, There have been instances in which the behest has been 
carried out with, however, the result that was to have been looked 
for. The employers so waited upon have told their men that their 
application was altogether premature, and that there is no proba- 
bility of any rise taking place at present. By and by, if the im- 
provement now observed should become more marked and an 
advance in the price of iron politic alike for men and masters, 
o- a rise will ensue. To concede it now would be to ruin the 
e. 

A circular will soon be in the hands of the proprietors of the 
Parkfield Ironworks, showing that the net profits for the eight 
months ending with June’30 last—the time during which the con- 
cern has been in the hands of the present proprietary—have been 
£4870 12s. 3d. This statement will be accompanied by the confir- 
matory report of a public accountant, and seeing that during this 
period the depression in the iron trade has been unusually severe, 
and that in it there Was the nine weeks’ strike, the directors, of 
whom Mr. Caleb Bioomer is the chairman, will congratulate the 
proprietors on the result. They may well do so, . 

is in improving request, and better prices it is hoped will 
soon be htai a for hb hala pl 

In hardwares, alike in Birmingham and Wolverhampton, there 
is a steady trade being done in most of the branches. Foundry 
goods are especially improving. Amongst the inquiries out is one 
for 14,000 tons of main pipes and castings for the Chartered Gas 
Compete . The contract will, in all probability, be given to day 
(Friday). 





The changes in the different localities are not such as to call for 
mention. 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


Tae Iron TRADE: Gradually Increasing Demand for Rails: 
Hands Better Employed at the Mills: Present Activity Supposed 
by some to be Occasioned by the Approach of the :End of the 
Russian Navication Season: Orders on Several Makers’ Books 
not Sujicient to Keep their Mills Fully Employed during the 
Winter Months: Considerable Increase in the Continental 
Demand Anticipated: The Hardening of Prices the Probable 
Cause of the Decrease in the American Demand: Shipments to 
Russia Activelu Made: Home Buyers Continuing to Enter 
Cautiously into Transactions —THE Pia IRON TRADE—THE TIN- 
PLATE TRADE—THE Steam Coat TRADE—THE PENARTH AND 
CarpirF Loop LINE—TERMINATION OF THE STRIKE AT THE 
ALEXANDRA DockS—CoMPLETION OF THE SIRHOWY EXTENSION 

| Tue CoppeR ORE TRADE OF SWANSEA—STRIKE AT POWELL'S 
Durreyn CoLuiERy. : 


THE increased demand for rails which lately sprung up, principally 
for Russia, is gradually increasing as the navigation season is 
drawing to its close, and as a rule the rail mills at the principal 
establishments in the district are now fully employed, ‘and pro- 
bably will continue so for two or three weeks to come. Some, how- 
ever, who are not so sanguine of an improvement having set in on 
anything like a satisfactory basis, attribute the present increased 
activity to the approach of the end of the shipping season to the 
Russian ports, merchants and shippers being now anxious to secure 
the low rates offered for freights, and similar ones for insurance 
before winter sets in. One thing, however, must be admitted, 
and that is, several of the makers have not sufficient orders on their 
books to keep their works fully employed during the approaching 
season, and it is said, on tolerably good authority, that unless there 
is an influx of orders from American buyers, the present activity 
will not be of long duration ; therefore, it would not be altogether 
wise to place too much reliance on a continuation of the 
present increase in the demand during the winter months. Makers 
are looking forward with something like confidence to a consider- 
able increase in the demand from the Continent before many weeks 
have elapsed, and should this be realised and the trade keeps tule- 
rably good during the approaching quarter, the prospects at the com- 
mencement of the New Year will be decidedly more cheerful 
thav they have been for many years past. Prices have hardened 
a little of late, and this probably has caused the slight decrease 
which has taken place in the demand of American buyers, who 
have been for the past three months the best customers to the 
makers in this district. Something like activity is witnessed in 
the shipments now being made to the Russian markets, and several 
vessels will shortly be wanted at the lucal ports to convey iron to 
that country. Transactions with the East are extremely limited, 


and the last mail brought a very small addition to engagements. 
Home buyers continue to enter into transactions with caution, 
present prices not tempting them to purchase largely. Very few 


railway extensions are being carried on, therefore it is evident that 
when the navigation season closes with Russia, makers will have to 
depend mainly on American orders to keep their mills going during 
the next two or three months. The increased demand which 
lately sprung up for bars is still maintained, and during the past 





pleted it will have a considerable local passenger as well as a 
large mineral traffic. 

The strike which took place on the 9th inst. at the Alexandra 
Docks, Newport, in consequence of the contractors refusing the 
increase of pay the workmen required, has come to a termination, 
the men having resumed work on the old terms, Operations are 
being carried on satisfactorily, and in the course of a few weeks 
a detailed account of the progress made of these extensive 
works shall be given. 

The extension to connect the Sirhowy Railway with the London 
and North-Western system at Tredegar has been completed, and 
is expected to be opened in the course of a few days. The western 
valleys of Monmouthshire will thus te brought into direct com- 
munication with the northern and midland districts, and a con- 
siderable saving of mileage will be effected, as compared with the 
present route. 

The new tin works at Aberdare belonging to the Gadly’s Uchaf 
Tinplate Company have been opened, the first operation being 
performed by Miss Pardoe, daughter of one of the principal 
partners, and Mr. T, Chivers, amid the cheers of a large number 
of spectators. 

Immediate steps are to be taken for the re-opening of the Gnoll 
Collieries, near Neath, and the new engine-house and plant are to 
be erected on the old site. 

A favourable reaction has of late taken place in the copper ore 
trade of Swansea, which for some months past has been greatly 
depressed. The activity now observable in this branch of local 
industry has, to some extent, restored confidence in its future 
prosperity. Copper smelting, it appears, has received a con- 
siderable check in Liverpool, the copper smoke in that place being 
regarded with no small degree of disfavour by the agricultural 
interests; and no end of actions have been threatened, therefore, 
the attempt made to defeat one of the staple branches of the trade 
of Swansea has, after all, not been so successful as its aspiring 
rivals anticipated. 

The men employed at the Powell’s Duffryn Colliery, Aberdare, 
have been partly on strike and partly locked out for the past three 
months, and, as it is said the men have been preven working 
elsewhere, they intend suing their masters for a month’s wages, not 
having had a month’s notice to quit their employ. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
¢From our own Correspondent, ) 

LIVERPOOL: Ships’ Lights—Deata oF Mr. A. Duncan, C.E.— 
SUBMARINE CABLE BETWEEN ENGLAND AND DENMARK--STATE 
OF TRADE AT SHEFFIELD—SHEFFIELD WATERWORKS—STATE 
or TraapEe IN South YorksHIRE—NorTH-EastEgn District: 
The Admiralty and Northern Coal: Shields Steam Shipping 
peg nee (Limited): Rivers’ Pollution Commission : Dredging 
at Hartlepool: The Cleveland Iron Trade—MIDLAND RalLway : 
Yorkshire Extensions. 

On Friday a number of experiments were made on board a steamer 
in the Mersey, under the auspices of the Liverpool Mercantile 
Marine Association, for the p of practi testing some new 
apparatus, the invention of Mr. G. Read, chief officer of the local 
coast-guard, for m ships’ lights so as to indicate clearly to 
vessels meeting each other the exact course which each intends to 
take, and thus lessen the danger of collision. Mr. Read’s plan is 
to connect by a self-acting apparatus the helm of a ship with the 
starboard and port lights during the night, and with a flag or ball 
signal during the day, so that any movement which is given to the 
helm is at once correspondingly indicated to an approaching or 
following vessel. 

e death is announced of Mr. Andrew Duncan, for several 

years engineer to the River Clyde Trust. Mr. Duncan, who was 
only forty years of age, died on Sunday. He entered the en- 
gineers’ office of the Clyde Trust in 1851, and succeeded Mr. J. F. 
Ure as engineer on the removal of Mr. Ure in 1859 to take charge 
of the Tyne improvement works. Mr. Duncan superintended the 
construction of Kingston Dock, and previously to his illness he 
was busily engaged with a projected graving dock at Govan. 
A submarine telegraph cable has been successfully laid between 
England and Denmark. The cable stretches from Sondervig, a 
village near Rinkjobing, on the Danish side, to Newbiggin, a 
village near Newcastle, on the English side of the North Sea, a 
distance of about 340 miles; and it is the property of the Danish, 
Norwegian, and English Telegraph Company. The steamers 
employed in the operation of submersion were the Archimedes and 
the Chevy Chase, and they received the cable from Messrs, 
Newall’s works. The core of the cable was manufactured by Mr. 
W. Hooper, of London, with insulation of india-rubber; and as 
this was the first time the substance had been laid on a wire of 
such extent, great interest was manifested in the result of the ex- 
periment. The weight of cable placed on board the Archimedes 
was about 1050 tons, consisting of the mid-ocean part, while 
the Chevy Chase carried 150 tons of theshoreends. The weight of 
the mid-ocean part of the cable is thus about three tons to the 
mile with six tons to the mile at the shore ends. 
The heavy trades of Sheffield are moderately active. The 
demand for iron is not so great as might be expected, but the trade 
is improving. The railway trade is exceedingly good, and there 
appears to be even a greater demand than ever for steel railway 
rails. The armour-plate trade is active, and some new plates are 
now being made for further experiments. 

The Sheffield town council proposes to acquire, if possible, the 

undertaking of the Sheffield Waterworks Company. 


request for Grimsby and Hull, but there has not been much more 
sent into Lancashire. 
It is stated that the Admiralty is now obtaining its supply of 
steam coal exclusively from Wales. Contractors are making great 
_— with new roads which are being formed by the Duke of 
orthumberland at Tynemouth. The fourteenth half-yearly report 
of the directors of the Shields Steam Shipping Company (Limited) 
has just beet presented to the shareholders, but does not recom- 
mend the declaration of any dividend; the profit, however, far the 
past six months is stated to have been £2061. ‘The commissioners 
for inquiring into the pollution of rivers visited Sunderiand last 
week to inquire into a charge made by the town council as to the 













week larger quantities have been shipped, chiefly for the conti- 
nental markets, than has been known for some time past, Pigs of 
the best brands command an average sale, and there is a tendency 
to mprovemer 

Tinplates are in good request, and the werkmen at the various | 
mills in the district are fairly employed. | 

Steam coal proprietors entertain a hope that the trade is now 
about to experience a revival, and already there is an increase of 
orders on the books. A difficulty, however, has to be encountered 
by inerchants and shippers owing to a want of suitable tonnage 
jor the wore distant ports; consequently, the exports are very 
little above the average. There is an increase in the dewand from 


the French markets, but the same cannot be said respecting the 
mail packet stations, at which places « large quantity of the coal 
sent out during the time of the Abyssinian expedition still remains 
on hand, and a few weeks are expected to elapse before the 
activity witnessed in the shipments of coal to the East a short time 
since will again prevail, There is a slight decrease in the exports 


pollution of the river Wear in its higher sources. A deputation 
from Hartlepool Port and Harbour Commissioners has had an in- 
terview with the directors of the North-Eastern Railway (Hartle- 
pool section) with special reference to the permanent employment 
of a dredyer in the improvement of the entrances to the harbours 
of East and West Hartlepool. The deputation met witha faveur- 
able reception. ‘he number of furnaces in blast in the Cleveland 
district is eighty-six, and there are fifty-four out of blast. The:ieli- 
veries of rails for Russia continue on aconsiderable scale, but mustsoon 
terminate on the closing of the navigation. Further rail contracts 
are expected to be secured next year on Russian and Hungarian 
account. The American demand for rails is considered to have 
slightly fallen off as regards the Cleveland district. There is rather 
more activity in bar iron and pipes. 


being made to secure an order for 14,000 tons of pipes advertised 


y 
In South Yorkshire the detnand for rails, plates, and sheets is | 
still fully maintained, while the Bessemer steel works are in full | i a > is 
activity. There has been some increase in the tonnage of silkstone | annum. The petra Serer from the chairman’s speec 
coal forwarded to the metropolis. Steam coal continues in good | highly suggestive:— 


for by the London Chartered Gas Company. The state of the 


pig iron market does not abso much change, although makers’ 
stocks are stated to have increased of late; the principal clearances 
have been made for Antwerp, Rotterdam, and Dunkirk, 


The Shetfield and Chesterfield extension of the Midland system, 
although little more than twelve miles in length, presents many 
engineering difficulties with heavy cuttings, tunnels, viaducts, &e, 
The line passes the Sheepbridge Ironworks, where there are four 
blast furnaces, and where an extensive forge is to be erected, 
Several new collieries are being opened in the same locality. The 
Unstone district again abounds, it is suid, with coal of good quality, 
with plenty of ironstone. At Dronfield, where there is some heavy 
work not yet completed, several new collieries and other works are 
contemplated. Thus the Dronfield Silkstone Coal Company is 
opening out what promises to be one of the largest collieries in the 
district, while the same seams of coal will be worked lower down 
by Mr. G Senior, of Barnsley, and others. The branch line from 
Cudworth to Barnsley is now all but completed, with the exception 
of the station and necessary buildings. It is understood that in the 
course of a few weeks trains will commence running from a point 
near the Oaks Colliery, power having been obtained to run over a 
small portion of the South Yorkshire Railway. The line will pe 
about four miles in length, some of the work being of a rather 
heavy character, the principal being an iron viaduct passing over 
the valley of the Dearne and two canals. Close to this short line 
Messrs. Day, Embleton, and Co. are sinking a colliery which pro- 
mises to be one of the largest in England, 














































1663 ani, 
CopPrerR —Lritish—cake and tile,| 2 8. d €s4:8646 £286.24 
per ton .,.... eecce.ceee| 23 O 0.. 74 0 01 7910 0... 8999 @ 
Best selected 7410 0..76 0 9 St 0 . 88 8 4 
Sheet ...... -| 78 © 0.. 79 0 01 53 O 0.0.44 5 O 
Bottoms........ .| 82 0 0.. 83 0 9185 0 O. 87 0 8 
Australian, per to -| 77 @ 0.. 80 @ 0 8&3 0 0. 87 @ @ 
Spanish Cake ... ooo} 76 0 0.. © 0 976 © QO. 0 0 * 
Chili Bars........ e+» | 67 O &.. 6710 01 73 0 On 0 0 0 
Do refined ingot .....- eee} 71 0 0..723 069 78 00... 0 00 
YELLOW METAL, per Ib. ....+- 00 & 60 @7 6 0 Tk © 07% 
IRON, pig in scotiand, ton...... 3.13 19 ean. | 314 bp cach 
Bar, Welsh,in London ...... 610 615 @ 610 4, 79 0 
Wales....-.0. §15 0.. 600 600. 604 
Stuffordshire..] 7 5 0.. 7 7 0 719 0... 0 0 6 
Rail, in Wales ......-..00.6) 515 0.. 6 0 Of 515 0.. 6 O A 
Shects, singles in London.. . 95 90.. » 0 9 5 0. 910 @ 
Hoops, first quality .......- #6 9.. 9 6 Of 8 b&b 0... 810 6 
WalhreGs .< 00+ +00 pooces a eee 710 0} 710 0. © 0 4 
Swedish.....- eececers sorens 915 6 io 6 OF 10 5 4,, 1010 4 
LEAD. Pig, Foreign, perton....| 18 0 6..'83 5 Oo 19 5 9..19 7 6 
ee, WD, 0c. cvecccees vi 0 6.. 21 5 o| filo O.. 0 0 6 
Other brands 18915 0..19 0 0 191° 0.. 19 15 © 
Sheet, milled 2090 0.. 0 0 9 01565 0. 000 
Shot, parent... 2210 G.. 2215 0) 23 0 0%. 09 0 
Red or minium 2915 0.. 0 0 OF 21 OG. 0 0 0 
White, dry.. .. 27 0 0.. 28 6 0} 29 0 0.. 2910 0 
ground in oil 2 0 (0.. 29 0 6) 28 @ 0.. 30 0 0 
Litharge, W.B. 46060¢.. 0 6 035 0 8. 0 8 6 
QUICKSILVER, per bot. ........| 617 0.. 0 0 9 617 0.. 0 0 0 
SPELTER, Silesian, perton ....| 20 0 0.. 20 2 6 21 2 6., 8! 5 0 
English V & 8 ..ccccceceeeee| 22 0 0.. 0 0 0} 0 0 0. 0 0 O 
ZINC, ditto sheet .o...ceseeee--| 25 O 0.. 25:19 0) 36 @ G,, 0 OO 
STEEL, Swedish faggot .....0..| 9 9 0.. 09 0 ‘| 0 04. 0 9 0 
EGSceccvccscccececccccocese| 16 $8 “Ooo 16 0 O16 5 G,. 153) 8 
Tim, Banca, per cwt.......006.] 412 0. 0 0 "| 414 0. 0 0 |! 
Straits, Gne—cash ...eeesees 412 06, 000) 41010. 000 
For arrival .,.ccccosessce| $183 1000 0 O Q 411 0,. $13 0 
English blocks .... 415 0. 416 0] 413 6. 000 
Bars ...0.-. eeeeee 416 0. 417 0} €)4 0. 0 0 0 
Refined, in blocks 417 0... 618 | ¢€16 0. 000 
TINPLATES, per bx of 22) sheets 
SC coke «- lL tt be DTH ES Oo 2 CO 
176. 19 6 19 6. 1123 0 
te. 48 2ee he te 
114 0.. 1315 OF 1% 6. 117 0 
018 0,. 018 90 20 3.0 21 0 
015 3.. 017 6 015 6. 020 0 
36 0 0... 0 0 O41 O 0. 42 0 0 
© 0. 310 Ge DO ore 8 8 
wasceenesconcesos GE eo ee © oe ° 
Whew Goats ben, pate ns, 37 0 0. 0003900, 000 
Yellow .ccccccc-.coccccce| 36 0 0.. 0 0 038 0 0.. 0 O » 
0 #4 60#=0'35 0 0.. 36 0 0 
0 000300... 008 
i) 0 0 068 0 0. 00 0 
0 66 0 0) 66 0 0., 6610 0 
0 . © 0 O41 ¢ 0. 4119 0 
0 0 0 0 387 6 0. 0 0 0 
0 3310 0} 40 0 0., 4010 0 
0 31.5 038 0 0. 000 
000400. 000 
© 6 0 3810 0.. 39 0 @ 
6eooo05s00. 000 
0 0 0 36 0 0,38 9 Y 
PRICES CURRENT OF TIMBER 
1868. 1887. 1868. 1867, 
Por load— £24 20 4 4'!| Perlosd— 222 se se 
lL 6 1810 | 9 © 1014 | Yel emt, per reduced 0. ol op * 
"3 5S 410] ¥ 0 410 | Canada, Ist quality 17 01810 17 038 1 
yellow pine... 213 4 0 3 sw 40 fad do... 12 1012 " it 4 8 : 
St. John's N.B,yel.. 0 0 0 0 0 0 * || Archangel, yellow 11 4 , + 
quebec ~-5 O50 5 5 510 | St Petersburg yel. 0 2 | wue 
40 415| 810 410 || Finland ........ 61 719) 8 0 9 0 
“4 0 415| 319 8 0 || Memet .......... 12 018 9} @ 0 0 O 
*0 0 0 0] © 0 O O|| Gothenburg, yel.. 5 © 90) 6101010 
Tee ekee: Gett BEE sas $10 ual Boe 
- ‘$13 0 0] 3 0 3 10 || Sodethomn 22... 8 0:10:10] 9 01020 
of ‘30 3/3 0 & 5 || Christiania,perC. 
is 2.0 210 2036) In. by by OF TL O18 o| O 0 O* 
gb edpine 419 6 0) 6 0 F O|| in.yellow .... 
Sana ae ots 6 8 6 0 G 0 | Deckpiank Dut} 9 rg 1 a) 01d 1 4 
rd pine 0 9 0) OO 0 O | per dON. Bin... 
Lathwoed,Dantafm 6 0 7 0| 410 5 0 | Staves,perstandard Mo aes 
St. Petr's 8 0 810] 610 7 10 | Quebec piv ...... 67 1) © O75 HB . 
Deals per C130. by aH oe 10 (18 0 19 0 || Baltic er s* 9 se cab @ 
nebee “ . 83 « 5012 
SEO etree 18 O15 @11219 9890 | Pipe vas. } 185 6 00 0 22 





Tue GLoucestsR Wacon Company.—An article on limited 
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| Price, Potter, and Walker have treated their concero; 


As regards pipes efforts are | 


liability companies, which recently appeared in our pages has 


| elicited not a few facts from correspondents, which we shall perhaps 


place before our readers erelong. Meanwhile, as a proof that under 


| good management limited companies can be made to pay, Our 


ttention has been called to the Gloucester Wagon Company, 
which at its last meeting declared a dividend of 10 per cent. per 


i lieve that the main cause of the success 
been in that we have treated it as Messrs. 
we eons 
a competent manager, and we found an able man, and made wit 

him ny poseth imme +¥ which was sufficiently yey By induce a 
to devote his whole time and heart and energy to the advancemen 

of our business—and we have left all the details of the matter in 
his hands. But we have done more: in our dealings in this 
concer», we, the directors, 


of this concern has 


have endeavoured to fulfil those moral 
responsibilities which attach to a trustee as much as to the owner 
in fee of the property. I believe that one reason why so many 
joint-stock companies do not succeed is found in that wretched 
“octrine that a different code of commercial morality and prudence 
obtains in regard to them as compared with other trading enter- 
prises You cannot here point to an irregular, spasmodic, and 
unprincipled system of wanagement. I contend that every concern, 
be it ever so large, should be treated on exactly the same principle 
which would govern a man in the conducting of his own bus:ness; 
and whatever responsibilities attach to the concern should also 
attach to the directors of that concern. What the shareholders 
have to do is to look to the moral character of the wen whom they 
entrust with their affairs, and then to give them that power to 
deal with the property in the same spirit of prudence and policy 
that would guide them if the property were their own. be 
following out of these principles forms the secret of the u——- 
this company. I may add that we have been assisted in ua - 
first, by an united board, and next, by shareholders who 
trusted us and liberally treated us,” 








Sept. 25, 1868. 
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THE MONT CENIS RAILWAY ENGINES. 


Ar pages 237 and 240 we give the remaining engravings 
required to illustrate the construction of the Mont Cenis 
engines, an elevation and plan of which constituted a sup- 
plement to our last week’s impression. The first matter 
claiming our attention is the arrangement for driving the 
horizontal wheels ; about that for driving the vertical wheels 
there is no room for doubt; it has, we feel certain, been 
readily understood by all our readers. _ 

The plan of the movement of the horizontal wheels, and 
the transverse section through the horizontal levers and 

ides will, we trust, render the working of the horizontal 
wheels intelligible. It will be seen that two flat beams 
pivot to the frames at either side. From the inner ends 
of these beams connecting rods proceed to pins fixed in 
counter cranks as shown. ‘The horizontal wheels at either 
side of the central rail are coupled by two rods, only one of 
which is shown in the plan, as the others are hidden by 
the main connecting rod from the piston rod crosshead, 
or omitted to avoid over-crowding the engraving. It is 
obvious that if the wheels at one side are caused to revolve, 
the horizontal beam coupled to these will swing back- 
ward and forward. If this beam is connected with its 
fellow then the opposite pair of horizontal wheels must 
move also. If any of our readers are in doubt on the 
point, we advise them to examine the drawing carefully, 
and satisfy themselves that it is so before going further. 
The two levers are coupled by a very neat arrangement, 
best seen in the transverse section through the levers and 
guides. A species of box or crosshead slides in guides. 
Through this box, and between the guides, both levers work 
one above the other. A large pin is inserted in one end of 
the box on which two links work, the slotted out end of 
each one of which embraces one lever, and is secured to it 
by a pin passing through a suitable gun metal bush. The are 
of oscillationof both leversis the same, and the counter cranks 
are disposed at that angle which ensures a coincidence of dead 
and live points in the cranks at each side of the mid rail. 

We stated in our last impression that in consequence of 
the extra weight thrown on the last pair of vertical 
drivers by the removal of the third pair of wheels—tirst 








adopted against the express advice of Mr. Alexander, |, 


by whom the engines were designed throughout—it became 
necessary to provide a second pair of bearings on the 
shaft. In an engine so small and so crowded with machinery 
this was a difficult task, accomplished thus: a frame of 
angle iron was fixed right across the engine, close to the 
fire-box. This frame is shown in cross section in the 


mity, 


so that when raised to its place it buts fairly against | past experience can enable us to form any idea as to what 


the permanent portion of the mid rail, and is supported | the cost of locomotive repairs must be ; that with such 
by it against the longitudinal strain exerted by the draught | engines they cannot fail to be heavy, no one understands 


of the engine. 


There are some thirty of these level cross-| better than Mr. Alexander, by whom they were designed. 


ings on the Mount Cenis line, and they work perfectly | A year’s working will cast much light on this subject how- 


well, and give no trouble whatever. 
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figure immediately under the vertical elevation of the mid | 
rail brake, at the top left-hand eorner of page 237, and just | 
above the detail of snow plough. Into this two heavy | 
vertical screwed bars were fitted, the lower ends of which 
support cantilever brackets of solid wrought iron resting 
on helical springs ay icy in turn by the axle-boxes. 
The arrangement is shown in front sectional elevation 
just above the transverse section through the horizontal 
levers and guides, already referred to. Exception may be 
taken to it on the ground that the line of strain does not 
right through the axes of the vertical pins. Nothing 

tter could be done, however, and it is satisfactory to 
know that the arrangement 
answers its intended purpose | 
thoroughly well. The weight ine 
carried on each inner bearing 
is about 55 ewt. 

The transverse section of the 
engine requires no particular 
description. It speaks for itself. 
It may be well here to state 
that a small pipe is introduced 
into the steam pipe, by which a 
little water can be injected 
from the boiler to lubricate the 
pistons when running down 
the incline ; the arrangement is 
found to answer very well. In 
descending, the brake (shown at 
the top left-hand corner, page 
237, in elevation, and in the 
annexed cut in plan) is used. 
Its construction will be under- 
stood at a glance. By causing 
the partial revolution of the 
central vertical standard, the 
brakes ‘at each side of the cen- 














GEGTIONAL ELEVATION OF CEARINC 


CONNECTED WITH CENTRAL BRAKE 


sinks just below the level of the timber platform consti- 
tuting the level crossing, and so is completely out of the 
way of carts, mules, or foot passengers, except when a 
train is passing. 

We give illustrations of a very ingenious snow plough, 
designed by Mr. Alexander, and differing in many respects 
from any other plough yet made. The Mont Cenis rail- 











The moving rail | ever, and after all the repairs may not prove so costly as 


has been anticipated. It is much against the engines that 
they are too few in number for the traffic, and that as a 
consequence sufficient time is not afforded for thoroughly 
overhauling them now and then, and making small repairs 
in time. It does not appear that Messrs, Crampton and 
Brassey regard the ten standard engines as the best that 
can be produced, and Mr. Crampton is now designing 
twelve others of a somewhat different type. In these the 
mid rail wheels will be driven by cast steel gearing, four 
spur and two bevel wheels being used, we believe. We 
question whether gearing will be found to answer, and we 
think that most locomotive superintendents would prefer 
any system of coupling rods, however complex. But it 
must not be forgotten that we have no experience in the 
application of.gearing to locomotive work, and it may very 
well be that nothing Sut prejudice has stood in the way of 
its adoption in many instances long since. It is, therefore, 
quite possible that Mr. Crampton may be right in his 
views and others wrong. Mr. Barnes, the resident engineer 
and locomotive superintendent, pronounces in favour of 
Mr. Alexander’s engines, and suggests that more of them 
should be built instead of trying the experiment of intro- 
ducing a new type ;a fact which speaks strongly in favour 
of Mr. Alexander’s design. —? 

Some engineers have asked why a mid rai] should be 
used at all, pointing out that even on inclines of one in ten 
ordinary coupled engines can get up with a moderate load. 

he answer is very simple. No engine of the same weight 
as the Mont Cenis engines—21 tons—could get up the 
incline with 30 tons behind it without the mid rail. We 
have already shown that it requires a tractive effort equal 
to 1-4'9 of the weight of the engine to ascend with this load, 
and such a co-efficient of adhesion could not reasonably be 
calculated upon even in the finest weather in the case of 
an ordinary engine, while it is folly to imagine that it 
would be available in snowy or foggy weather. Whatever 
an allcoupled engine might do on Mont Cenis in summer, 
it would certainly be useless in winter, and these facts 
dismiss, we think, all the objections which have been 
brought against the mid rail—in this far, that nothing else 
has been proposed which would enable the line to be 
worked as it is worked now. Every one connected with 
the enterprise is conversant with the defects inherent In 
the system; but the advantages conferred by the mid 
rail so far appear to much more than compensate for them. 

It remains to be seen whether the best has been made of 
the mid rail yet, and it is highly probable that important 
improvements may be effected in the mode of its applica- 
tion. The whole trouble lies in combining vertical with 
horizontal wheels, and it may be found possible to dispense 
with these last. Thus, a wheel somewhat like Fowler's 
rope-drum in principle, might be mounted on the centre 
of the crank shaft. Such a wheel would grip only at one 
point, and would leave the rail after the centre was passed 


vi inding inseparable from the grooved wheel so 
re oftensuggested. Mr. Alex- 


[se has proposed and 






patented the use of two 
vertical wheels, one at each 
side of the central rail, 
gripping it between their 
faces at a point close to 














their circumferences ; and 
there is reasou to believe 
that notwithstanding the 
grinding action that must 
take place, the simplicity 
“of such an expedient would 
compensate for its defects, 
In the model it works 
very well, and we shall 
possibly illustrate the 
arrangement in an early 
impression. — 

In conclusion, we may 
point out that the working 
of wountain lines affords 
immense scope for the ex- 
ercise of that ingenuity 
which has always distin- 














tral rail are made to approach 
and grip the mid rail from op 
site points. As a rule, these brakesjare{not much employed | 
except when stopping, as the engine is kept in mid or 
forward gear when running down backwards, and the 
consequent compression of the air in the cylinders serves to 
retard the machine in a way well understood by every one 
who has driven a locomotive. 

It can hardly have failed to strike our readers that the 
mid rail may prevent the existence of level crossings, but 
on such a line as that over Mount Cenis, where accommo- 
dation bridges are unknown, it was impossible to dispense 
with them. The mid rail stands up some distance above 
the track, too high to: permit the use of any bridging 
sufficient to allow a cart to cross ; a gap might be left at 
acrossirg, but the expedient would prove dangerous, as 
m ascending the steepest inclines it is doubtful if the 
impetus alone of the train would suffice to carry it over 
the break. The difficulty has been completely overcome 
by an arrangement designed by Mr. Barnes, the resident 
engineer of the line, and illustrated at page This 
arrangement will be readily understood without much 
description. A section of the mid rail, as long as the level 
crossing is wide, is mounted on levers, in such a manner 
that it rises and falls just as the upper blade of a parallel 
ruler may be made to rise and fall while the lower blade 
rests on a table. Counter weights are provided to balance 
the moving portion of the rail, and the whole is actuated 
by a lever in the same way, and with as much ease as an 
ordinary pair of points. The moving rail is cut off square 
at the down hill end, and tapered at the opposite extre- 





way'runs close"to theedge of the precipice through most 
of its length, and the snow to be cleared away must be 
thrown to the outside over the cliffs. Ordinary snow 
ploughs deliver at both sides, It follows, from the nature 
of the duties to be discharged by the Mont Cenis plough, 
that it must be capable of such alterations as will permit 
it always to deliver in the same direction, whether ascend- 
ing or descending. 

The plough consists of a heavy four-wheeled truck, the 
side timbers of which completely enclose the wheels, as 
shown in the side elevation. On the upper portion of this 
truck is fixed a platform, dipped down at the front end 
nearly to the level of the rails, and rounded to facilitate 
its action ; near the hinder end of the truck is erected a 
stout vertical shaft, at the base of which is a species of 
turntable, on which is built up the vertical ploughshare 
shown. From the detail drawings it will be seen that a 
segmental rack is bolted to the floor of the truck in the 
rear ; in this works a pinion connected with the turn- 
table, and by causing this to revolve the ploughshare can 
be directed right or Teft at any angle deemed most desi- 
rable. No opportunity has yet arisen for testing the 


merits of Mr. Alexander’s design, but there is little room 
to doubt that it will work well. 

We believe that we have now described and illustrated 
every feature of importance connected with the locomotive 
stock of the Mont Cenis Railway, and it only remains to 
add a few words as to its working prospects in an engi- 
neering, if not a commercial sense, 


It is obvious that no 











guished the profession; 
and young engineers lack- 
ing other employment could not 10 much better than set 
about improving on the ideas of Mr. Fell and all others 
who have turned their attention to the surmounting of steep 
ascents by locomotive steam engines. 








LAUNCH OF THE GALATEA.—Messrs. Randolph, Elder and Co., 
launched from their shipbuilding yard at* Fairfield, Glasgow, on 
the 19th inst., the Galatea, an iron sailing ship of 1450~ tons 
aegister.. The following are her dimensions :—Length over all, 
225ft.; breadth, 38ft. 3in., and depth of hold, 23ft. 6in. 

Srtvermne Giass.—A French chemist, named Dodé, has been 
engaged for many years in perfecting a new method of preparing 
looking-glass, and is said to have succeeded. In place of mercury 
he uses platinum, but so finely divided, that his method is only 
half as costly as the ordinary one. The platinum is dissolved in 
nitro-muriatic acid, the excess of the latter being got rid of by 
evaporation, and the metal left in the state of chloride, and to this 
is added a certain quantity, not stated, of essential oil of lavender ; 
the platinum i diately ab the aqueous solution for the 
essence, which holds it in suspension. Small quantities of litharge 
and borate of lead are then added, and this mixture is laid on the 
glass by means of a brush. Finally, the glass is placed in an an- 
nealing furnace, which is heated to redness, the litharge and borate 
of lead are melted, and the platinum adheres firmly to the surface 
of the glass. In the notice concerning this new process in me 
Monitcur Scientific of Paris, it is stated, that for the applitn 
of the new method any kind of glass may be used, ever, Me . 
glass, for the platinum causes all faults to disappe?™ a3 » whic 
sounds more extraordinary still, that glass thus r-<P2ted 3s trans- 
parent, and may therefore be used for win?-'"*- It is difficult to 
imagine a glass at once transparent and reflecting. 
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FOREIGN CONTEMPORARY PUBLICATIONS. 

Artesian Wells, — The boring of the artesian well at the 
Butte-aux-Cailles, says Cosmos, is going on actively. The sheet of 
water from which the borings of Grenalle and Passy draw their 
supplies cou!d no longer furnish enough water, and it has been 












Ived t a col tha 
h in ll is al \ T- 
n, These dumb wells are frequently ver they 
serve to carry off prejudicial waters, to drain marshy ground, or 
the soil in the neighbourhood of important constructions to 
which the damp might be hurtful, and to remove the unwhole 
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r coming from factories. There is a very remat 
well at St. Denis, which is at once a spring and an absorbent 
well. When an artesian well was bored on the Place de la Poste- 
aux-Chevaux, an absorhent stratum was first encountered ; then 
lower down a spring, and lower still a second spring, the water 
of which was of better quality than the first. In this well were 
placed three concentric pipes, each reaching the surface of the 
ground, but going to a depth corresponding to the last stratum 
reached. In this way a well was made giving varieties of spring 
water, and at the same time absorbing any excess of water above 
What was required for the use of the town. It will easily be 
understood how much benefit may be derived from the sub- 
terranean currents which run through the ground. They are 
capable of much more than has yet been demanded from them. 
At a time when the town is occupied with the arrangement of 
the water in Paris, the question of artesian wells of great and 
average depth becomes of a certain importance, and one wonders 
why t lear and limpid streams running through the Parisian 
soil are not more utilised. There the aqueducts have been made 
by nature, to concentrate the water ; nothing is required but 
be These springs 
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wings of a few dozen metres and reservoirs. 
would also supply a motive power to many industries. 
don ‘he great breweries are fed by artesian wells. 
‘Behaviour of Certain Metals in the Voltai 
Veehler.”— Palladium — servit g 
acidulated with sulphuric acid, becomes black after having taken 
the colvurs of annealed steel, <A peroxide, Pd O°, is formed, 
which deposits chlorine with hydrochloric acid, and which, in 
oxalic acid, dissolves into oxalated protexide with carbonic acid. 
Under similar conditions, lead gives brown peroxide ; thallium, 
black oxide ; osmium, osmic acid Os O', and ruthenium, ruthenic 
acid The natural osmiate of iridium, so difficult to decompose, 
when placed in contact in a solution of soda with the platinum 
thread forming the positive electrode, decomposes and colours 
the alkaline solution yellow.— Guz. de Gettlingrie. 
_ “On the Monosulphates of Naphthaline, by Merz.” Faraday, 
In 1825, has obtained two isomorphic sulphates by acting on hot 
and concentrated sulphuric acid with naphthaline. Berzélius 
alone, besides him, had obtained the two, and one of them in but 
small quantity. Une of the two salts of barytes of this sulpho- 
naphthaline acid is only slightly soluble in water, and burns like 
tinder when heated on a platinum leaf. The other, which is 
more soluble, burns with a soc ty. flame. The author describes 
a means of preparing and separating them easily, and studies 
some of the salts: he thinks, from the reactions obtained, that 
the isumé¢rie of these two acida is not attributable to the isoméric 
of the particle of naphthaline, but to the molecular disposition of 
the sulphuric } ‘le caused by the carbon in the parle of 
naphthaline.—Journal de Fittiz.” 
“ Vinification.”—M. Leann h 
sions on this subject from experiments mi great care :-—— 
First, the proportion of juice or must y grapes from 
different stocks, but under precise ly identical conditions of cul- 
ture, exposure, soil, &c., varies considerably, but usually repre- 
sents more than three-quarters of their ight. Secondly, in 
grapes the formation of the saccharine matter precedes that of 
the colouring matter, and later both increase in equal propor- 
tions, so that a high colouring is, in these fruits, a good sign of 
maturation and saccharine richness, Thirdly, in the } 
ripe grapes the other matters, besides sugar, are in so small pro- 
portions that their must might be cunsidered simply as a disso- 
lution of sugar in water, were it not for the part they play in 
fermentation, and their influence on the density of the musts. 
Fourthly, in the musts from different stocks the proportion of 
sugar varies so much that some contain a half more than others; 
Consequently, the vinegrower who wishes to obtain generous 
Wines must choose stocks rich in sugar. Fifthly, in grapes the 
proportional increase of sugar takes place with great rapidity 
during the complementary period of maturation ; there is, there- 
fore, great danger to the quality of the wines in tov hasty vin- 
tages. Sixthly, during the period of maturation, the density 
of the musts Increases with the quantity of sugar, but without 
being in proportion to it, on account of the simultaneous pre- 
sence of foreign matters. Consequently, the areometer could 
ve the true measure of the saccharine richness of these 
.— Annales de la Société Industrielle de Lyon. 


Circuit, by F. 
as a positive electrode in water 
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Carbonisation of Wood, by M. Woetfel, Inspector of the 
Forests of the Compagnie des Forges d’Audincourt (Doubs.)— 
On the occasion of a memoir presented by M. Gillot, at the 
Académie des Sciences, in which, amongst other things, it was 
mentioned that from the proceeds of the forests only 15 per cent. 
of the weight of wood, and even all wastes considered, only 12 
per cent. was obtained. M. Woetfel writes as follows :—“ The 
company possesses forests of some importance, the care of which 
I have had since 1826. They are taken down at twenty-five 
years old. I eut down from 1825 to 1859, 2558 hectares, 
the average age of which was twenty-nine vears. These 2558 
hectares have produced, in wood for charcoal, 539,472 stares, or 
210 stéres per hectare, and have given in charcoal 2,069,171 
hectolitres at 26 siéres per 100 hectulitres. The average w 
of these charcoals is 22 kilos. per hectolitre; that of the 
stére can be considered on an average as 400 kilos.; the 
produce for these twenty-five years has, therefore, been : 
per cent. in volume, and 21°15 per cent. in weight. een 
cuttings of the second term, from 1850 to 1865, containing 1561 
hectares of wood, twenty-five years old, produced 268,689 stéres, 


























. td. } ae J oF 40” ays e 
or 172 stéres per Lectare, and gave 1,127,437 hectolitres of char- 
coal at 23°83 stéres per 100 hectolitres. Taking the same weights, 


we have for this second term a return of 41°92 per cent. in 
volume, and 23°06 per cent. in weight. The very superior results 
observable in the weight of charcoal for these last fifteen years 
are due to the care and improvements introduced in carbonisation, 
which is, nevertheless, done in grinding mills in the forest after 
the ancient method, merely modified where it was defective. 
In certain cuttings uniting all the conditions favourable to car- 
bonisation, the company obtains 10 cubic metres of charcoal 
from 20 stéres, or a yield of 50 per cent. volume, and 27°50 per 
cent. in weight. Jf the inevitable waste that takes place in the 
Casiage of the charcoal from the forests to the works, the dust 
and Use small breeze which remains in the charcoal ovens in the 
forest be«aken into account, there would be at least 10 per cent. 
to add, whic: would bring the real yield to 55 per cent. in 
volume, and 30 per sent, in weight, a result which is obtained 
by the ordinary methoa “refully conducted, and little inferior 
to that obtained in a closed vessel, a, means which is impracti- 















cable in our forges, as the carriage of the wood would be too 
expensive, and the want of space would be another obstacle.— 
Annales Foresticyes. 


FOREIGN AND COLONIAL RAILWAYS. 


THE expenditure of capital last year on the railways of British 
Tniia, although very considerable, was scarcely up to the work of 
960 was expended 
(555 in 1866, £5,384,413 i 
1863, £5,810.852 
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the correspond 
list ve ir, as co 
£3 86,044 in 
£65 n 
in 5 
71,005 in £670,649 in 
£427,560 in 1852, and 2: The total expenditure 
on the Indian railways opened, and on those still in course of con- 
struction, amounted, March 31st, 1868, to £75,071,656. While the 
general expenditure on Indian railways presented some reduction 
last year, the amount paid in England for permanent way 
materials, locomotives, stores, &c., was £4,045,584, the largest 
outlay incurred in any one year in England. The corresponding 
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expenditure in England in 1866 was £3. 
in Ls64, £1,387 ; in 1868, £1,411, ¢ 
1861, £1,596,01L0; in 1860, £2 
£1,940,052; in 1857, £1.324,87: : 2. in 1855, 
£1.939,101; in 1854, £960,878; in 1853, £252,484; in 1852, £174.920; 
and in 1851, £154,212. The estimated expenditure for 1868 is 
£6.077,000, of which £1.971,000 will be disbursed in England and 
£4,106,000 in India. The amount withdrawn from the custody of 
the Secretary of State for India in Council by each company to 
Mareh 3ist, 1868. was as follows:—Kast Indian, £28 362,297; 
Great Indian Peninsula, £!7,614,586; Madras, £8.785.952; 
Seinde, £2 111,073; Indus Flotilla, £577.052; Punjaub; £2 618,391; 
Delhi, £3 129,145; Bombay, Baroda, and Central India, 206,126; 
Eastern Bengal, £2 336,286; Calcutta and South-Eastern, £615,242; 
Great Southern of India, £1,354,077; and Oude and Rohilcund, 
£361,319 Indian railways do not form an exception to the rule 
that expenditure always exceeds estimates. In some cases the cost 
has been three or four times greater than was expected, in others 
the excess has been very small. The latter is especially so with 
respect to the Madras lines, which appear to set an example of 
economy both in construction and management. While so great a 
portion of the general railway network of India is incomplete, it 
is difficult to form an accurate estimate of the average mileage 
cost of the whole, but the actual cost of the different open lines 
has varied materially. The expenditure on the East Indian 
(including losses occasioned by the great mutiny of the Sepoys in 
1857-8) will average about £22,000 per mile; some portions have 
cost, including douWe lines, upwards of £30,000 per mile, but 
some less than £15,000 per mile. The expenditure on the Bombay, 
Baroda, and Central India line will average about the same until 
an extension contemplated to Delhi is completed; the outlay on 
the Scinde will be about £20,000 per mile. The Madras, on the 
other hand, has only cost about £12,000 per mile; the Great 
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Southern of India, £10 000 per mile, and the line betweer 
pore and Lucknow—the first section of the Oude and Rol 
inder £7000 per mile. 

The directors of an unfortunate Spanish line—the Seville, Xérés, 
and Cadiz—appear to be exceedingly pleased with the results of 
certain tenders which they have received and accepted. Thus, in 
the supply of 16,000 sleepers required for the repair of the per- 
manent way, they consider that they effected a saving of 44 reals per 
, or £880 in the aggregate. An agreement has been made 
for the supply to the company of 5000 tons of first-class English 
coal, at £1 Os. 8d. per ton, delivered at the Trocadero. The last 
previous contract for English coal was £1 6s. per ton, so that a 
saving of about £1340 was effected under this head. Finally 
a third adjudication was made for 2413 tons of railway 
bars; the contract was at £6 13s. per ton, delivered at the 
Trocadero, precautions having been taken in the cahier des charges 
to assure articles of good quality. The previous price was £7 12s. 
per ton, so that here again, an “economy” was arrived at of 
£230!1. The aggregate result of the tenders let was thus a saving 
of £4521. Itis no doubt satisfactory for the shareholders to see 
the directors thus endeavouring to do what they can to improve 

he position of their property; but, af we fear such 

econoiies as these will not result in a dividend upon the shares, as 
the obligation holders will get all the benefit of them. It isa 
matter of some interest to note the relative cheapness with which 
supplies of English coal were obtained in 1868, as compared with 
187. 

The railways now in operation in Hungary extend over 4 
miles, and they have cost altogether £21,169,643, or an average ot 
£13,872 per mile—a total which is relatively moderate when co n- 
pared with the cost of constructing English and French lines. In 
every case the State has guaranteed a fixed interest on the capital 
expended, although this guarantee varies rather materially in each 
instance. The Hungarian lines are divided into six workings. 
The first, known as the State lines, has cost £7,892,086, and the 
State guarantees an interest of 5} per cent. upon thisamount. The 
second is the Theiss, which cost £4,214,959, the State guaranteei 
5} per cent. for interest and redemption upon thatsum, The third 
is the Southern, which cost £6,857,192, upon which the State 
guarantees a rough annual receipt which will rise in 1875 to 
£988,000, The fourth is the North Hungarian, which has cost 
£939,335. The fifth is the Danube Navigation Company, which is 
concessionnaire for ninety years of the Mohacs and Funfkirchen, 
and which has a railway capital of £592.994, and a navigation capi- 
tal of £1,807,006, or altogether £2.400,000, upon which the State 
has guaranteed a net revenue of £192,000. The fifth is the Funf- 
kirchen and Bares, which has a first establishment capital of 
£673,077, the Government guaranteeing 5} per cent. for interest 
and redemption. The only considerable systems will be seen to be 
the State lines, the Theiss, and the Southern, 

The South Italian Railway Company has been making good pro- 
gress of late with various heavy and important works. By the com- 
pletion of a section from Gioja to Tarentum the Bariand Tarentum 
line will be brought into entire operation over a distance of 
7ij miles, It has been necessary to construct great viaducts upon 
the Gioja and Tarentum section to overcome wide and deep ravines, 
The most important of these viaducts are the Palagianello, the 
Castellaneta, and the San 10; the Palagianello is 460ft. in 

ngth and 127ft. in height at the maximum elevation. The exe- 
cution of the great Castellaneta embankment and the construction 
of a temporary station at Tarentum complete the section, On a 
line from L to Otranto, 28} miles in length, the Government 
has not yet come to any definite decision as to the route to Otranto. 
A first section of 11} miles from Lecco to Zollino has been com- 

leted and brought into operation, and the company has now on 
second on from Zollino to Maglie. The Foggia and 
Naples line, which the company has had for some time on hand, is 
now completed for a distance of 113} miles out of 123} miles. 
The remaining 93 miles present great difficulties, comprising as they 
do the Ariano tunnel, 3559 yards in length (and which is now about 
two-thirds finished), the za tunnel, 2883 yards in length, and 
the Cristina tunnel, 1591 yards in length. These three tunnels 
are not expected to be completed until June or July, 1869, and 
when they are finished the Foggia and Naples line will be ready 
for traffic throughout. The works of the contemplated station at 
Naples have not been yet commenced, as some delay has been ex- 
perienced in obtaining the approval of the Government, The 
question is whether the company will find in the traflic passing 
over its lines an adequate return upon the capital expended. In 
all, 7403 miles of line have now been brought into operation, and 
upon this mileage about £10 000 per week is now earned, while the 
English Great Eastern, which has 728 miles in working, is now 
acquiring from £40,000 to £45,000 per week. With Italian, as with 
Spanish railways, the works are often heavy and difficult, and when 
lines are opened it is found that the receipts acquired sustained 
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adequate proportion to the expenditure incurred. It may be said 
that THE ENGINEER has rather to deal with the structural than 
with the financial aspects of railways. At thesame time, it is clear 
that disappointments experienced with regard to the railways 
which may be first carried out in any country are very likely to 
check the further progress of railway construction in that country; 
and it is fair matter for consideration whether it would not have 
been well for Italy to have introduced some lighter and cheaper 


description of 1 uilways than a] ws to have adopted, 





PARSONS’ CONVERTED ORDNANCE, 

SoME experimerts are now being carried on with a gun on 
Parsons’ system, under the direction of the Ordnance Select Com. 
mittee, the object being to ascertain if the 68-pounder smooth bore 
cast iron guns can be made into rifled guns capable of firing the 
heaviest charges used in the wrought iron service guns of the samo 
calibre, viz., 8in. For this purpose a 68-pounder gun of 95 ewt, 
was handed over to Mr. Parsons, and he undertook to convert it on 
his method into an Sin. rifled gun, and offered to submit it to the 
severe test of firing 1000 rounds with charges of 30 1b. of powder— 
the battering charge of the service guns—and projectiles of 150 1b, 
weight. Me. Parsons’ invention consists in introducing a rein. 
forced tube of tough steel into the gun through its breech 
end (the gun being properly bored out to receive it) which ig 
secured in its place by a strong cast iron breech screw 
forming the cascable of the piece. The rifling is peculiar, being 
formed by three ribs raised on the surface of the bore instead of 
grooves sunk into it; the s; , Which is uniform, makes one turn 
in thirty calibres, or 20ft. The projectiles have grooves in them 
corresponding to the ribs, but rather wider, the bearing points 
being provided by brass studs planed out to fit the ribs. The gun 
was delivered a short time since, and underwent proof at the 
Royal Arsenal butts, Woolwich, by firing two rounds with 374lb, 
of powder and projectiles weighing 150 lb. ; it was then forwarded 
to Shoeburyness to go through a trial for range, accuracy, and 
velocity. The ammunition provided consisted of sixty shot and 
sixty common shell of 1501b. weight each, the charge in all cases 
being 30 lb. of powder. 

Practice commenced on Tuesday, the 8th inst., the programme 
being ten rounds of shot and ten of shell, each fired at the respective 
elevations of 1, ,7, 9, and 19 deg., the last being the greatest 
the carriage would admit of. It was found soon after commencing 
practice that the fit of the studs was a trifle too tight, and opera. 
tions were discontinued after firing thirteen rounds, as difficulty 
was experienced iu loading, due also to the use of lubricated 
wads, which caused the gun to foul. These trifling defects having 
been remedied, the firing was resumed on Wednesday and follow- 
ing days, according as the range was uncovered by the tide and 
other experiments in progress permitted, the numbers of rounds 
tired being—on Tuesday thirteen, on Wednesday thirty-one, on 
Thursday thirty-six, on Friday twenty . and on Monday 
eleve naking a total of 1l4 rour At this period fourteen 
out of the twenty rounds having been fired at 19 deg. elevation— 
the downward thrust on the platform causing it to spring con- 
siderably, it jumped off the racers, and as there was not time to 
replace it before the tide covered the range, the practice at Shoe- 
buryness was concluded, and it was decided to send the gun to 
Woolwich to continue the endurance test of firing 1000 rounds with 
the same charges, viz., 30 1b. of powder and projectiles of 1501b, 

In the present gun a system of rifling has been apparently 
successfully tested which has failed in other hands than Mr, 
Parsons’. It is somewhat to be regretted on this score that the 
firing had to be discontinued in the middle of a series on one or 
two occasions, as this of course rendered such series useless for 
accurate comparison. Various oth impediments to correct 
shooting also came into play, such as the sighting of the gun, which 
th-bore state, the studs of the pro- 


d down by hand and the lubrication on the 
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was the same as used in its &m« 
jectiles having to be 
3 scraped ¢ r of which operations could be performed 
uniform! 1e consequence was that with some few rounds 
gun loaded with difficulty, and when this occurred the shooting 
was impaired; it was otherwise remarkably good, and the extent 
of range at the same elevations surpassed even the best guns of the 
serviee. On one occasion, also, owing to the mirage on the sands, 
the gun was laid at the wrong target by mistake, which of course 
spoilt the group. The following table gives the mean and reduced 
ranges and deflections taken from the actual practice, which, 
making due allowance for the before-named drawbacks, will give an 
idea of the gun’s shooting capabilities, 
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3 £ Remarks, 
2 = 
&] a 
deg. The practice was not in the 
1 Shot order given in the table, 
1 shell First day's firing lubricated 
3 Khot wats caused gan to foul, and 
3 | Shel j sinds fitting too tight. 
5 Shot 
5 Sheil 
7 Shot 
; Buel ) One round of this group, cum 
9 Shot laid at wrong target by mise 
y Shell take. 
19 eho Mean of five rounds, 
19 Pheil Mean of six rounds. 





* The three rounds fred on previous day at 19 deg. not included; greatest 

range on that day, 7300 yards. 
The gun, we may add, does not appear at all the worse tor the 

work it has already done. ; 


A WRITER in the American Artisan says :—Among the many 
wonderful evilences of the ingenuity of mankind is the machine 
for setting and distributing type by electricity. This is now so 
perfected that I have before me a book containing 24,933 ems of 
solid matter, or 34,255 ems of leaded matter, the type of which 
was both “set” and “distributed” in six hours and thirty-nine 
minutes by the machine. : 

UTILISATION OF Sewaae.—A series of experiments have been 
made at Clichy, on the Seine, near the mouth of the great 
collector of Asnicres, with the view to the solution of the impor- 
tant question of the application of sewage water, with regard to 
sanitary and agricultural considerations, Thee xperiments include 
the separation of the solid matter by chemical means, and the 
direct application of sewage water without any previous prepara- 
tion. According to the report made by M. Mille, the engineer 
entrusted with the experiments, the chemical purification is 
obtained by means of sulphate of alumina, which precipitates the 
solid matter held in solution. The cost of this process is said to 
amount only to two centimes, or less than a farthing, per ton, and 
the value of the solid manure is given at nineteen francs (fifteen 
shillings) per ton. The direct application of unprepared sewage 
water by means of irrigation is reported to have yielded excellent 
results last year; thus treated, Indian corn gave a crop equal to 
nearly four tens and a-half per acre, while crops of beetroot ex- 
ceeded twelve tons per acre. The experiment with pumpkins was 
also eminently successful, A jury appointed to taste the different 
products came to the decision that the increased size did not seem 
to have injured the flavour or other qualities, and that there was 
no evidence of taste or smell of the system adopted. It should be 
stated that the quantity of sewage water used in these cases was 
not greater than that ordinarily supplied by market gardeners to 
their lands after they have been manured. The — >a 
menced at Clichy are to be pursued upon a much large: scale o! 
the plan of Gennevilliers,—Socvely of Arts Jourr-* 
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RAILWAY MATTERS. 
A PorTsEA tobacconist has just been fined £20 for sending a 
mixed parcel of fusees and cigars by railway marked as tobacco, 
Tue Canarsie Railroad Company contemplate an extension of 
their track northwesterly to Greenpoint ; thus having two water 
fronts, and furnishing facilities for travel from East New York to 
Greenpoint and the upper part of Manhattan Island. 
and Richmond railway, 
n the City, Kew, and 
Richmond terminus, 
permanent way, platforms, and station 


THE wo! ks on the Hammersmith 
which is intended to facilitate trafli 
Richmond, are progressing rapidly. At the 


facin 1, 3 














g the Kew-road, ¢! 
are nearly completed. 

TuE total cost of the great Illinois and St. Louis Bridge, including 
structure, land, and approaches, is set down at 4,500,000 dols. 
The engineer-in-chief ates that the work will be completed 















in 1870, or 1871, and that in the last-named year the receipts of 
the bridge will be 1,136,260 dol 

A MEETING was held : Kirby Moorside, North Riding, on 
Friday, to oppose th 1 handonment of the Gilling and 
Pickering Railway by tl orth rn Company. Resolutions 
for opposing the ab ndonwent of lin id fur raising money for 
the purpose Were Unantu j 1 

Tue returns of the receipts from the three classes of railway 
travellers for the year I8 follows :~ First-class, 
£3,930,015; second-class, £4 1.257; third-class, £6,105,303; and 
yet, with few exces tior passengers are contemned, 
and low fares eschewed b companies. 

THE directors of the M 1d Railway of Ireland have announced 





her mineral oil, on any 
be removed from 
and under no circum- 
e company’s warehouses, 


that they will transmit no paraffin, or o 
day of the week except I 5 ] 
the station within twelve 
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THE trafic receipts on the Mont Cenis Company’s line for the 
week ending September amounted for passengers to 5829f., 
for luggage to 441f., for )SLL25f., and for sundries to 
1,465 °30f.; total, 10,21 thi rhe total receipts from the 
15th of June to the &th « i i nted to 113,112°60f. 
(£4552). 

Two of the railway | y rnt with paraffin on the Queens- 
town line, have died, 17 coroner's jury brought in a verdict that 
there was great want of caution o1 part of the railway com- 
pany. There was no « | 1 the oil barrel, from which 
the men were engaged ir ; it had a timber plug which 
was taken in or out as o¢ 

THE Caledonian C \ , ly paid £100,000 on account 
of their subscription ' ‘ stru 1 of the Callander 
and Oban Railway, and f call of 000 is now due. 
The company’s subs ) was d ¢ Y),000, the local 
proprietors i 1 v £100,000, and both 
parties have a idy rat ributed their shares. 

7 v from M I cw opened for traffic on 

y. The wo tt of this line, intended to 
complete the comimunicat 1 W t 1. of A c uprising a 
length of 700 versts, are 1 y carried on, It is 
expected that the le Ti i in the autumn of 
1869, a twelvemonth earlier t) v t first anticipated. 

AN American finn ha t } ype to negotiate with 
various railroad companies fer t ion of sleeping cars 
upon their lines. The firm s to build the carriages and hand 
them over to the con ? on ¢ tion of being permitte 1 to 
collect extra fares, for t on thus furnished, from 
such travellers as may av t eof. The adventure 
will likely prove a ] lines, 

The London and North-Western Railway Company have issued 


a notice to the effect that they ‘‘ will not earryin any of their vessels 


trading between the ports of Holyhead and Dublin any petroleum, 
tangoon oil, Burmah oil, any pr of them, or any ail of petro 
leum, peat, or other bituminous sul ee, or any gunpowder, 


















aquafortis, oil of vitriol, « ny ¢ r goods which, in the judg- 
ment of the company, a ta s character.” 
In ce nsequ nce ¢ t} ] y i +; of 
way lines with those « I ian, ies ha 
tuted as to the « ! 
through the Aust N s 
lowing is the resu t n E 
. ; Z > ’ ecatt 
( i 1 
V or vy t 
of the me 
> . by Y 
the railway compan S. & s . 
been taken in the matter by De M 
a candidate for the ion oO y 
gentleman (who is a shareho! in t} London 
Western Railway Company) 1 lertaken to act 
between the parties, as far the London and N 
concerned. 
Crnctnnatr has heretofore insisted on making a bre 
railroads centring at that ci ’ that travellers 
might be levied upon by the ha t 1 hotels. 
been disastrous to th i t of the city, and the papers are 
urging an improvement i ud an endeavour is made, 
also, to procure a direct | , } ring the Ohio 
from Cincinnati across to Ii t Che navigational interests of 
that sec he I i ! 


tion oppose I I i reth tn 
the navigation of a river w is at present 1 


the matter of floating facil 


t it will injure 
ione too reliable in 




















OBSERVER ” in the 7 wes, aff Vale Railway to be 
the hest man ged line in > Ww l, l shows that it draws its 
main passenger income from t Class | ngers by an extract 
from the last half-yearly stat t of its, which shows the 
number of passengers t) ng by each class and the amount re- 
ceived :—First-class, 10,347, 1 ved 11 16s, 2d.; second-class 
91 198 aatead £190 @ 1 297 D0, —C ——s 
21,198, neaneeeS 1500 6 li ; third-class, 337,284, received 
£12,813 Gs. 1k : So- tl receipts from the third-class 
passengers are twelve times more than from first-class, nine times 
more than from second-class, and five times more than from both 
first and second-class together, and this railway pays’8} per cent. 
dividend. 

Mi Act of last Session provided for the abandonment of the 
aarnend and Paisley, the Shieldhill, and two small connecting 
aledonian branches ; and for extension of time for constructing 


the Muirkirk branch; also pow to raise additional capital 
(£600,000 by shares and £200,009 on mortgage) for the completion 
of works, the purchase of additional plant, the more substantial 
replacement of the bridges, permanent way, and other works of 
recently acquired railways, the purchase of Crieff and Methven 
stock, and, generally, to defray li of the company. The 
directors proposed to introduce a the coming session for 
the abandonment of other brancl ch may now, it is hoped 
be dispensed with. ; ; 


THE works of the section of the railway from Callander tothe head 
of Glen Ogle, a length of about seventeen miles, are far advanced 
towards completion, and the Caledonian directors have for some 
time been strongly urged by the representatives of the West High- 
land proprietors to agree to the immediate letting of the contract 
from Glen Ogle to Tyndrum, a further distance of about eighteen 
miles, which will involve an expenditure in excess of the capital 
subscribed, It has, however, been suggested that if those in- 
Srrestedl in the district would undertake that any excess of expen- 
Yet er bed ca} =< hich may be required to complete 
wrabenntn Bonde ey tag re re somaya Bas out of their own 
ceeded with ay then be given to the extension being pro- 
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NOTES AND MEMORANDA. 


AGas and water pipe factory, at Newport, U.S., obtains the 
crude ore from Iron Mountain Mo., and transmits the ore of one 
morning into castings on the way to market by the next day at 
noon. Some of the pipes made by this company have an interior 
diameter of forty inches. 

A NEW porcelain glaze has been produced by MM. Anthoin and 
Gonoud, by dissolving platinum and aluminium in aqua regia, 
whereby a double chloride of the two metals is obtained. This is 
mixed with a certain proportion of Limoges glaze, and the result 
is a glass of a very superior quality, prepared from pigmatite, a 
quartz and felspar rock, very suitable for glazing porcelain of the 
best quality. 

AN instrument has been contrived for determining the colours of 
the stars. A dise capable of revolution, and filled with glasses or 
solutions of different colours, is set before a small telescope, through 
which a platinum wire, made incandescent by a battery, is viewed, 
and the particular colour is brought round before this artificial 
star, which will make its tint identical with that of the real star 
under observation. 

Mr. BALLANTYNE has described to the Franklin Institute a form 
of earth battery, consisting of a tub of zine without a bottom sunk 
deep in the ground, with a layer of coke enclosing it within and 
without, but not in contact. The contact must be made by copper 
wires carefully insulated, which, when continued, will convey the 
current in any direction. Sucl tery will long maintain its 
power, and is specially suitable for medical purposes, 






SWEDEN is the country which produces the well-known “‘ tind- 
sttickers ” made by the ** Match-making Company” of Joenkeeping, 
established since the year 1847, and now managed by Mr, B. Hay 
The capital of this company is £22,000; it employs 620 people, and 
produced 45,698,241 boxes in 1866, of which about 36,000,000 were 
exported to England. Their produce consists of ordinary sulphur 
and phosphorus matches, safety matches, with red phosphorus on 
the box; and, lastly, of matches without phosphorus, called by them 
**alumettes-kali.” The process for the manufacture of this last 
kind of mateh was patented in 1866, and, if successful, is likely 
to do away entirely with the use of phosphorus. The price varies 
from 1s. 6d, to Is. 9d. a gross. 
iments now carried on in India in connec- 
ical Survey, under direction of 

rtain new and important | 
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conclusions as regards mountaia attraction. Theoretically, the | 
nearer the observing stations are to the Himalayas, the greater | 


but the reverse is found to be the | 
n theory and fact diminishes with 
the increased distance of the stations from the hills. Commenting 
on this phenomenon in a commu ion to the President of the 
Royal Society, Col. Walker writes :—‘*This seems a remarkable 
confirmation of the Astrononomer Royal's opinion, that the strata 
of earth below the mountains are less dense than the strata below 
plains and the bed of the sea.” Is there not something in this 


result worth consideration by geologists 


should be the force of gravity, 


fact, and the difference betwe 






THE solders used by the Japanese for the following metals 
and alloys have the subjoined composition: — For karakone, 
twenty brassy ten copper, and fifteen tin; for brass, ten sincbu 
(first quality), one and a-half copper, and six zine; for silver, 
ten silver, five to three sinchu (first quality); for ginshibuichi, 
teu silver, five sinchu (first quality), and three zine ; for mokume, 
ten silver, and one and a-half sinchu (first quality); for shakdo, 


three fine shakdo, and ten zinc; and for tin, ten tin, and five 
lead. The Japanese articles that have a bright red surfaee, 
usually supposed to be due to lacquer or enamel, are made of 
copper, saturated with suboxide of eopper, which, after it has 


received the required form, is polished and treated with the bath 
already mentioned. 

WHEN phosphorus is taken out of water it heeomes luminous at 
9°10 deg. Cent. If it then be at once cooled it no longer emits 
light at this temperature. Let it again continue luminous for a 
quarter of an hour, and the light is only extinguished when the 
phosphorus is cooled down to 0°Cen The action of the first 
heating is therefore in this case a lasti It mest, as it were, 
induce the process of oxida n, wh 1 can then proc ed at the 
lower temperature. By blowing on the phosphoras the light is 
extinguished just as a tender » is blown out in a strong 
draught of air. A fresh br yn of sodium is not only 
luminous in complete darkn he same appearance is 
observed when the metal deco ; y , though no ignition 
occurs. The light of dry sodium lasts a long time, till the film 
of hydrate of soda becomes too thick to allow the rays to penetrate. 
Potassium in like cases becomes luminous, but for a shorter time, 
by reason of its more rapid oxidation. Moist breath enhances and 
prolongs this action. i lium amalgam does not show this 
phosphorescence in air. 
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AN apparatus for engraving by electricity, exhibited in the 





machinery department of the French Exhibition, is ingenious, 
and illustrates the ity of mind now devoted to the improve- 
ment of the engraver’s art by the introduction of mew scientific 
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the agency of an electrical current w ver a blunt point pre- 
sented to the first plate encounters the ink, but is withdrawn at 
other times. The poin nted to the first plate is a feeler, 
which determines by electrical agen whether there is ink 





beneath it or not, and if there is the dismond points opposite to 
all the other plates are pressed in, and if there is not, they are 
withdrawa and prevented from cutting. The feeler and the 
diamond burins must, it is clear, all follow a spiral track. 


Some of the alloys used by the Japanese—the mode of prepara- 
tion of which is kept secret—have been examined by Pumpelly, 
who classifies them in the following manner:—l. Shakdo is am 
alloy of copper and gold, thelatter varying from 1 per cent. to 10 per 
cent. The articles that have been fabricated from this mixture are 
polished and boiled in a bat» of sulphate of copper, alum, and 
verdigris, which gives them the characteristic beautiful bluish- 
black surface. This is supposed to be due toa thin filin of gold 
laid bare by the removal of copper during the boiling. Shakdo is 
employed in the fabrication of ornaments, sword scabbards, pipes, 
buckles, &c. 2. Gin shi bu ichi is an alloy of copper and silver, in 
which the amount of silver varies from 30 per cent. to 50 per cent. ; 
when boiled in the bath already mentioned it takes a much-admired 
gray colour, and is likewise used in the manufacture of ornaments. 
3. Mokume is produced by laying a number of thin plates of 
various alloys and metals one over the other, and welding them 
together. Some thirty or forty sheets of gold, silver, shakdo, 
copper, ginshibuichi, &c, are thus arranged, and the compound 
plate subjected to great pressure from deep concentric or triangular 
forme, according as parallel or meandering lines are to be produced, 
and then beaten till these depressions are gone. The plate is then 
polished, and when boiled in the bath shows all the colours of 
shakdo, ginshibuichi, and copper. 4. Sinchu. Under this name 
several varieties of brass with 33°3 per cent, zinc in the best 
qualities, and 21°2 per cent. of this metal in the inferior sorts. 
5. Karakone, or bell-metal, is formed by melting the copper and 
adding the remaining constituents. There are four kinds of this 


alloy, the best contains ten parts copper, four tin, one-half iron, 
and one and a-bhalf zine ; the second, ten copper, two and a-half 
tin, one and one-third lead, and a half zine ; the third, ten copper, 
three tin, two lead, and a-half zinc; and the fourth, ten copper, 
two tin, and two lead, 





MISCELLANEA. 

A GRADUAL and satisfactory improvement is taking place in the 
copper trade. 

A MACHINE has been constructed for taking the votes in the 
Assembly Chamber at Albany. 

THE produce of the vintage of 1868 for the whole of France has 
been estimated at 60,000,000 hectolitres. 

Great complaints are made of the rapid distruction of Caris- 
brook Castle which is permitted to go on. 

TuHE first stone of the projected Palace of the Fine Arts at 
Vienna was laid last week by the Emperor of Austria. 

A vEky interesting exhibition of Works of Art has been formed 
at Birmingham by means of loans from the South Kensington 
Museum, 

INDIVIDUAL gifts to Protestant schools and colleges throughout 
the United States are computed, for the last five years, to exceed 
15,250,000 dols. 

Work on the Chicago river tunnel is rapidly progressing, and 
there is little doubt that this great thoroughfare may be opened 
in the early spring. 

Tue Exhibition of Modern Paintings and Works of Arts at 
Manchester, Royal Manchester Institution, was opened to the 
public on the 10th inst. 

Tue ironworkers of the North Staffordshire district are moving 
for a return to the scale of wages before the reduction which was 
made early in the present year. 

Mr. DurHam is engaged in carving a buet of Leigh Hunt, which 
will form part of a memorial to be efeeted to the poet over his 
grave in Kensal Green Cemetery. 

Lyons, Michigan, has 100 acres of peppéfmint under cultivation, 
has made this year 1000 lb. of pure oil, and is still at work, 
The oil is worth 8 dols. a pound. 

A TERRIBLE explosion took place in a cartridge manufactory at 
Metz on Friday. Forty-six men and women were killed, and one 
hundred and ten severely wounded, 

In the last year, the Marquette district of Lake Superior pro- 
duced 500,000 tons of ore, or an amount equal to one quarter of 
the entire product of the iron mines of the United States. 

A PUBLIC trial has just been made at Chatham of one of Avelin 
and Porter’s road rollers, which speedily reduced a road deep an 
rough with newly broken granite to a hard and level surface. 

THE prospects of the Egyptian cotton crop are extremely good, 
If not damaged by fog before November, it is estimated that the 
crop will produce 400,000 bales against 250,00v bales last year. 

Mr. H. Suita of Woolston states in the Times that land can be 
most effectually cultivated by steam at he an aere per annam, 
and he invites anyone interested tu come and see how he does it. 

Japanise fans, lanterns, umbrellas, ket handkerchiefs 
cloaks, and windows are made of paper. he paper strings and 
hats lately introduced into America have been in use for centuries 
in Japan. 

A SERIOUS fire broke out on Monday afternoon in the cotton mill 
belonging to Messrs. Swallow and Co. at Middleton. Two mills 
were completely gutted, and damage was to the extent, it is 
reported, of £50,000. 

THE ties of the Chicago and Quifey Railroad ate all kyanised by 
immersion for thirty hours, in eatbolic acid, at 245 deg. They 

re won so prepared as black as charcoal, and beli to be prac- 
tica . indestructible. 

M. CHaruier of Paris has inttodaced a new horse shoe fitting 
round the outer part of the hoof, and leaving the bottom of the 
unpared foot nevvered—a plan alleged to favour the comfort and 
soundness of the horse. 

CaLarornta has decided to utilise the anti found in its silver 
mines, and hitherto di led. Bxamination of ite properties 
shows that it is much than the aftimeny most ¢ommon, and 
therefore better in the manufacture of type metal. 

Tue demolition of the old walls of Stamboul is said to have 
been decided upon, their military value having long since passed, 
and their presence being, it is considered, a check on the develop- 
ment of the city outside the triangle, one side of which they en- 
close. 

TurovuGH the carelessness of a workman in allowing @ pot of size 
and turpentine to take fire the Guildhall had a narrow escape from 
destruction on Tuesday. No means for extinguishing fire were 
found available, and but for a neighbouring pump the hall would 
have been burnt. 

Some excitement has been caused in Natal by 4 discovery of the 
existence of gold at a place called Umtevalunie, distant only about 
fifty-five miles from Durban, and where there are quartz reefs. 
The specimen was extremely minute, but steps were taken for a 
regular examination. 

An Imperial ukase has been issued granting to the Association 
of Landed Nobility in the Province of Kevel a concession for the 
construction of a railway between a port on the Baltic and 
St. Petersburg. The capital required for the undertaking is 
26,000,000 roubles. 

A company of soldiers accompanies the railway trains in 
Southern Italy to protect them from the brigands, who a shert 
time since seized a station master, brought a train to a stand by 
false signals, and were only prevented from plundering it by the 
accidental appearance of some Zouaves, 

On Saturday Mr. W. Tyrell, foreman of works under the Admi- 
ralty Superintending Civit Engineer of Portsmouth Dockyard, was 
inspecting « floodgate in wineh a defect had been reported, when 
in stepping off a ladder he lost his footing and fell to the bottom 
of a shaft, a distance from the spot where he fell of about 13ft. 
He died soon after from the injuries he had received. 

Tue Government inspection of the new Midland line from 
Bedford to London has just been made. A large number of work- 
men are now busily engaged in preparing the approaches to the 
terminus (which faces the Euston-road), and yee | the building 
itself, in anticipation of the proposed opening of the bine on Thurs- 
day, the Ist of October, for passenger and goods traffic. 


THE proposal of the directors of the Caledonian Railway 
Company, as contained in the report just made public, to pay a 
further dividend on ordimary stock, and the mode by whieh the 
sum thus intended to be apportioned is reached, has given rise, we 
understand, to much dissatisfaction. This feeling is about to take 
shape, we learn, in the form of an action, under which it is 
proposed to insist, not only on a judicial investigation inte the 
books of the company, but also in an examination the 
and officials, 

Tue Natal Mercury advertises a “‘wagon train in the Vietoria 
gold-fields,” to start from Durban as soon as there is sufficient grass 
for the cattle, probably about the 28th of September. The charge 
for each passenger “right th ” is £30, which include? 
provisions, Each passenger is to be allowed luggage not exceeding 
100 lb., *‘exclusive of his gunand 5 1b. of powder.” Arrangements 
are being made for accommodating 100 men. [It is supposed 
that this train will be the first party from Natal to reach the 
diggings. 

THE Millwall shield, after having 
rounds from Yin. and 1@in. guns wit 
interior side, was attacked on Tuesday at Shoeburyness by +e 
12in. gun at seventy yards, with battering charges of 74} i. of 
powder. The tremendous 600-pounder Palliser shot was stopped 
dead, embedded 22in. in the iren and backing of the shield, 
although the whole structure was driven back ate blow, despite 
the strong piling by which it was secured, 4 distance of 6ft. It 
will be remembered that the Gibraltar shield was destroyed in ten 
rounds from the Yin, gun, 


peed withstood fourteen 
out any seriots damage to its 
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IMPROVED CAST IRON ENGINE SEAT. 


DESIGNED BY MR. JOHN DUFF, ENGINEER, OAK BANK ENGINE WORKS, GLASGOW. 
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THOSE who have much to do with the erection of steam engines 
and other heavy machines know that the expense of- putting -in 
foundations often amounts to nearly the cost of the machine 

roper. Any improvement intended to dispense with deeply- 

ded stone structures, brick inverts, piles, &c., deserves notice; 
we therefore illustrate a very neat arrangement designed by Mr. 
Duff as far back as 1852, and since then applied with great success 
in numerous instances. Self-contained engines are of course not 
novelties, and many different arrangements of iron tank founda- 
tions have been designed and used with more or less success, but 
that which we illustrate may be regarded as one of the best, if 
not the best, of those yet produced. It is to be remembered, too, 
that when Mr. Duff first mounted an engine as in our illustra- 
tion cast iron foundations were not nearly so well known as now. 

The first foundation of the kind put down by Mr. Duff was 
used at Messrs. Eyre and Spottiswoode’s, printers to the Queen, 
to carry two condensing engines at their me establishment in 
London. The success attending this experiment determined Mr. 
Duff generally to adopt cast iron instead of stone as a foundation ; 
not only, as he stated in a paper read before the Institution of 
Engineers in Scotland, because it was less costly, but still more as 
being essentially preferable for its great stability and absence of 
vibration, so common to stone foundations. The iron foundation, 
or engineseat, possesses other advantages, among which may be men- 
tioned the following:—It allows the condenser and other connections 
with the sole plate of the engine to be minutely examined when 
the engine is at work, so as to ascertain if all the joints are per- 
fectly air-tight; it is also more especially adapted for situations 
where water is flowing in either from a river, mill lade, spring, or 
other source, and when, consequently, it isextremely difficult, if not 
nearly impracticable, to secure a good foundation for masonry. 
Mr. Duff has erected several engines in situations where the builder 
has declined to take the responsibility of a stone seat. These 
engines were erected close to a mill lade where the water flowed 
freely into a pit sunk in the engine-house. Again, the cast iron 
engine seat, forming, as it does, a portion of the engine when put 
together, prevents its various parts from getting out of their true 
Position, as they are apt to do in stone seats when the foundation 
gives way. 

The construction of the engine seat is very simple, being formed 
of castiron plates with ribs cast on to stiffen the sides and ends 
laterally. When put together it resembles a packing box without 
top or bottom. Along the base are flooring plates resting on 
flanges cast on the inside of the plates. The use of these plates is 
te allow of the box being filled up with concrete or clay, to give 
adttional weight and solidity if required to the iron seat,, but 
this hn. not been deemed necessary, ag the iron seat is found 
sufficiently heavy of itself when empty. : 

On the top « the iron seat, the engine sole plate is firmly bolted. 
Tt thus becomes lLvorporated with the engine, so that one part of. 
it cannot move without atecting the whole, whereas, in masonry, 
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one or two stones getting out of their position may disturb the 
steady working of the engine. The designer further states that 
he finds that enormous weight, which has hitherto been considered 
the great desideratum in an engine seat, is only to a small extent 
essential, but what is of more value, the under structure being 
made as it were a piece of the engine, thus prevents one part 
moving while the other parts are at rest, as frequentJy results in 
stone seats. 2 

In our en&Taving Fig. 1 showsa longitudinal elevation of the cast 
iron seat with engine ; Fig. 2 shows an end view ; Fig. 3 shows a 
longitudinal 8€Ction ; and Fig. 4 shows a cross section of the same. 
A, Figs. 1, 2, 3, and 4 represent the cast iron foundation, which is 
made in the form of a tank. This tank is supplied with water 
from a cistern or otherwise. The depth of the water in the tank 
is regulated by a cock, and a glass water gauge is fitted to the side 
of it to show the depth of water in the tank or engine seat. Bshows 
the passage for the exhaust steam to enter the tank, and C the 
Pipe which allows the uncondensed steam to escape into the atmo- 
sphere. D is the cased cylinder fixed to the plate which forms the 
top of the tank ; E is the plate on which the cylinder is fixed. On 
this plate is cast the guide plate for the piston rod, and the crank 
shaft plumber block. F is the manhole door. The other parts 
require no description, being of the ordinary construction. 

Mr. Duff has, as we have stated, erected numerous beam and 
horizontal high and low pressure condensing and compound 
cylinder engines indi from 20-horse power to 100-horse 
nr on iron foundations, all of which have given complete satis- 

action, being found to posses greater stability than the best 
masonry. The iron foundation is now extensively used by some of 
the largest ironmasters and engineers in Scotland, who find it to 
suit their purpose better, and prove less costly than stone. 





RAILWAY EXTENSIONS IN YORKSHIRE.—The Lancashire and 
Yorkshire Railway Company, which is well known as a remu- 
nerative company, has in the course of completion several 
important branches which will add greatly to the convenience of 
its and will no doubt swell the coffers of its share- 
holders. The most important of these branches is the one between 
Thornhill and Heckmondwike, which will cut off an angle, not 
very pointed, it is true, but one which causes great delay to the 
traveller who wishes toreach Wakefield or Dewsbury from Bradford. 
The new branch will also open up a convenient communication 
with the main line from Normanton to Lancashire on the one hand, 
and Bradford and the south on the other. The Cleckheaton branch 
has its terminus at Bradford, and thence runs to Mirfield, where 
it. puts, the traveller. in communication with the main_line. 
Passengers’ wishing to travel from Bradford, Cleckheaton, Liver- 
sidge; and intermediate stations to Wakefield having to pass round 
by-Mirtield, a route which at all times is shunned by the traveller 
on account of the delays and changes which it-incurs. In addition 
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to opening up a direct route from Dewsbury to Heckmondwike it 
will provide a ready transit for goods and passengers which areto be 
met with on the populous Cleckheaton valley up to Wakefield. 
Another—and perhaps the most important —result will be the ad- 
vantages eonferred by a practicableroute from Barnsley, Wakefield, 
Deswhbury, and other towns to Bradford, which is known as the prin- 
cipal seat of yarn and stuff manufactures, and by the lateaward of the 
Boundary Commissioners it will be the nomination place for the mid 
or eastern division of the West Riding. The new branch is carti 
out of the main line, on the western side of the Thornhill Lees 
station, so as to escape a number of low sloping hills which abound 
between the Batley and Cleckheaton valleys. Passing on for a short 
half mile, the line reaches the river Calder, which is bridged, and 
then runs under the London and North-Western Railway at 
Ravenswharf, near to where a station for goods and passengers will 
be erected, provision for sidings, &c., being already made. At 
this point the most difficult part of the route is encountered, 
the road being bridged for some distance along a number of neat 
looking arches. It then passes through a portion of the park belong- 
ing to B. G. Greenwood, Esq., so well known asa West Riding magis- 
trate, and thence, on a level tract’of country, which offers little 
or no engineering difficulties, toa point on the Cleckheaton branch 
on the south side of the Heckmondwike station. The permanent 
road is nearly laid up to the boundary of the Dewsbury borough. 
The line, which is about three miles’ in length, is expected to be 
ready for opehing about the latter end of the present or the begin- 
ning of the new year. A new branch line has also recently been 
opened for traffic from the village of Meltham, a busy and populous 
place, whose increasing inhabitants are employed in the woollen 
trade, to Huddersfield, a distance of six or seven miles. The 
Halifax branch has also been doubled, whilst in Lancashire 
several new additions are being made which promise to add 
greatly to the company’s revenue and to the convenience of their 
numerous passengers. y 

ForeicN MECHANICAL InpuSTRY.—The Great Russian Railway 
Company has decided on giving an order fortwenty-five locomotives 
and several hundred trucks to Mr. Wynans, who formerly worked 
the St. Petersburg and Moscow line, for which the new plant is 
intended. : 

EXTRACTION OF SULPHUR FROM THE ORE.—The Amico del Popolo 
of Palermo gives an account of some experiments that were made 
in the neighbourhood of that city on the 5th of August and follow- 
ing day, for extracting sulphur from the ore, by means of steam 
at a high temperature. This apparatus belonged to the Socidta 
Privilégiata per li Zolfi, in Italia, and was fully described in the 
Society of Arts Journal, page 445, and the experiments seem to have 
been most successful, the sulphur being obtained in about two 
hours from the introduction of the ore into the apparatus. These 
experiments were attended by the principal proprietors of sulphur 
mines in Sicily, and-by others engaged in this industry, and seems 
to have given great satisfaction to all present.. we 
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DETAILS OF LOCOMOTIVE ENGINE, MONT CENIS RAILWAY. 
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LETTERS TO THE EDITOR. 
(We do not,hold ourselves responsible for the opinions of aur 
Correspondents). 
MR. RICHARDSON’S DEFLECTING TRUCK. 

Srr,—We all of us have felt for the bereaved, and mourned with 
he mourners, over the victims of that terrible accident to the Irish 
mail at Abergele, but the time has now arrived when we must leave 
mourning to those mare immediately affeoted by the sad catas- 
trophe, aud let our mind soar te that higher duty of humanity of 
trying to preve; such accidents for the future. Such evidently 
were the feelings of Mr. C. J. Richardson when he sat down to 
nvent his beautifully ‘‘simple defleetive truck.” The driver of 
the mail train with sueh a truck in front of his engine will in 
future find every obstaele removed from his line as if by fairy 
hands, and will continue his journey to the end with the greatest 
possible ungoneern. Mr, Richardson's idea, like every good idea 
that is new, is of course capable of improvement, and on reading 
his letter in your last issue my mind immediately received an 
mpetus (net a collision, mind !) to improve upon his plan. Thus, 
said I to myself, if 1 were to raise the back end of the deflecting 
truck te the highest point of the chimney, instead of to ahoust the 
centre of the builer, and were ta let the surface of the truck follow 
a straight incline instead of deflecting it sideways, the opposing 
carriages in their descent upon the approaching train would simply 
be lifted up inte the air, instead of being ‘‘spilt” or overturned, 
and their impetys would probably carry them over the whole train 
with one bound. The passengers, if there were any, would, as Mr. 
Richardson has it, he subjected perhaps to a severe tumble, but 
would, at least, preserve their lives; an advantage not to be 
despised in these go-ahead days of ours. Thus far you will per- 
ceive I have only followed Mr. Richardson’s lead, improving upon 
his plan, it is true, but still adopting his principle. Arrived at this 
oint, however, suddenly a bright, a brilliant idea struck me—so 
rilliant, indeed, that, in my humble opinion, the oxy-hydrogen 
lime light is utter darkness in comparison with it. My idea is to 
lay rails on to the inelined surface of my deflecting truck, to con- 
tinue the rails all along the top of the logomotive and carriages, 
and to haveasimilar deflecting truck with rails (which for the sake 
of clearness we will call the reflecting truek) at the end of the train. 
You will at once understand how this system would act. The run- 
away carriages are liftad by the deflecting truck up to the rails on 
the top of the train, where they keep on running until they arrive at 
the reflecting truck, which deposits them safely upon the fixed rails, 
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both sets of carriages continuing tue jouruey without any appreci- 
able interruption. By this simple arrangement collisions are made 
absolutely impossible, and as Phave not taken out a patent for it, 
I leave it free to all who are inclined to use it. The real gist 
of the matter lies in the fact that by this means the whole up and 
down traffic of a railway can be carried on a single line of rails 
without accident or interruption. Look at the immense saving 
effected. Hurrah for new inventions! I subjoin a rough pen- 
and-ink sketch of the passage of an up and a down train, in ac- 
cordance with my suggestiun, aud am only sorry that the scale is 
too small for showing one of the drivers quietly smoking his pipe. 
Perhaps one of your artists may be able to get the sketch into 
proper shape for insertion. NEMO, 
London, September 14th, 1868, 





: THE RAILWAY DISASTER AT ABERGELE, 

Sir,—May I beg the favour of your inserting this letter in your 
valuable paper? By so doing you will render good service to a 
cause having for its object the better construction and manage- 
ment of our railways, and the means of guarding against those 
ae which are not the necessary accompaniment of railway 

ravelling. 

Under proper railway construction and management it can be 
made safe and almost jmpoasible for one train to run into another 
at any part of the railway, but to secure this the railway must be 
divided into telegraph stations, and again into signal sections, and 
the rear of ali the trains must be protected by space, not by time. 
The cause of the horrible cslamity between Abergele and 
Liandulas was imperfect railway construction; that is not 
the fault of engine-drivera, guards, or station-master, Under 
the imperfect construction of the Cheater and Holyhead Railway, 
between Abergele and Llandulas stations, every goods train 
engine-driver when sorting his train is compelled by this improper 
system to leave pa:t of the train on the main line. All engine- 
drivers with heavy trains, when compelled by the Llandulas 
incline to stop, must also divide the train and leave one part on 
the incline of the main line. This ought not to be so. The 
directors ought to provide a siding with the proper back signals. 
Had this facility been provided the rear of all the trains on the incline 
would be properly protected and the goods train would have 
shunted into it, and the frish mail would have gone by in perfect 
safety; and if the goods traig had not been shuated into the 
siding, under the proper system these wagons, whigh broke away 
and carried that horrible death to thirty-three passengers, 
would, under the praper system, have run into the siding and 
destroyed nothing bus themselves and their contents, The pas- 
sepgers would have been quite safe. 

Tae railway managers and directors are not in favour just now, 
because they have strained too much to their owa interests the 
mouopolies and privileges which have been given or sold to thew 
by those whose duty it is to avt honestly. The Governwent inspec- 
tor sent to inquire ito and report the cause of this terrible calamity 
has sat day atcey day at the inquiry, and concluded his performance 
by finding two oy three scapegusts for bad engineering and worse 
directions. Thy Government inspector, Colonel Rich, told the jury 
that if the brakeaman had applied his brake properly the acciuent 
could not have happened. ‘fhe jury then found a verdict of 
mauslaughter against the poor servants of the railway cowpany, 
and the engiueey and directors got off seot-free, ** These guards,” 
says Culonei Rich, ** kuow the werk they have te do and should have 
considered it.” Permaig me to tell this Government engineer that if 
he could not se¢ the imperfect railway construction he ought to 
have done so ae man im an engineer's office would have 
pointed it out te him, calamity like this, which has reduced 
youth, beauty, yank, and station into a mass of carbon, and left 
nothing but the scorched remains of thirty-three passengers, 
demands an houest inquiry with an intelligent verdict, and uot a 
mockery with two or thiee respegoats to be tried for manslaughter; 
an event so tragical must provoke criticism, and ought to teach us 
something. Louk at the evidence again, you will fiud that if the 
Government olficer’s faucy brake had been applied the flying shunt 
would have set these wagons to run amain, and had the trucks 
not run away let we ask Colonel Rich how could they bave stopped 
the Lrish mail in any other way ? ‘Vhe coJlisiun would not have veeu 
more thau one minute later. This horrible slaughter was not the 
fault of the brakesmun; no, no, Colonel Rich, you know better ! 
The time bas cuwe whe tue Goveroment officers at the Buard of 
‘Trade and elsewhere must one and all give up winking at or luok- 
ing in silence at a scheme of economy which has become nothing 
less than public robbery and murder. 

We must have the railways divided into telegraph stations, and 
again into signal sections, The rear of all trains must be pro- 
tected by space, not by ae affirmative signal must be used 
instead of the negative, When this is done, and the railways pros 


perly constructed and managed, we shall then hear no more of 
collisions on railways. And under this system—when the Queen 
travels on the railways her Majesty's train will not require the 
pilot engine to run two miles in front of her train —with another 
engine about the same distance behind the royal train. Space 
will be secured without this extra expense, and all her Majesty’s 
subjects will travel by railway a ly as royalty, 

The public and the press must not look in silence at a scheme 
which only protects their liv 11 limbs with a money payment 
the more so, because the money that is required to pay the damages 
is taken out of the wrong purse. Liberty to smash the public isa 
privilege which railway directors and wanagers have had long 
enough, fe have a right to demand precautions, and they ought 
to be adopted all along the railw fhe public, when enjoying 
the luxury of rapid transit by railway, require the rear of all trains 
protected by space ; this can be secured by using the attirmative 
signal instead of negative. The atlirmative signal does for the 
engine driver what heaving the lead does for the captain of a ship 
—when there is depth of water there is safety for the ship ; when 
there is a clear line there is safety from collision, 

Wa. OXLaDE. 











York, Sept, 15, 150s. 

[We insert Mr, Oxlade’s letter only because we believe in free 
discussion as a ineans of throwing light on obscure subjects. But 
our correspondent, who happens to be well versed in railway 
working, should be aware that as the line was blocked at Landulas 
no accident could have occurred i trucks had not escaped down 
the incline. The latter portion is third paragraph is erroneous 
from beginning to end; and his line of argument is, so far, marked 
either by ignorance of the true facts or a desire to pervert them. 
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GEARED MARINE 
S1r,—The engine space of 
transatlantic cousins possess a 1 
signer, we presume, is native to the soil, Hes 
over those of the old worli—ay t 
a man of ability that is iound worthy 
from the vast experience of peace and war, 
accordance; and working with 
they have produced a ship of 
bottamed structures hollow; and a flat-bottomed ship she is, 
Although the engines of the Wampanoag are heavy, if they are to 
be condemned on account of their bulk, the heavy machinery that 
finds most favour in our ironclads must likewise be condemned; 
and I fearlesaly state that light engines would not be accepted by 
our Board of Admiralty, whoev are. As regards 
gearing, it is nat to be conde: use itisa gearing. We 
have not forgotten that there are | ured engines with slow 
piston speed, as lik with qyick speed of 
piston; and were prefer I would risk 
my reputation by tak latter, simply because we would save 
in weight of machinery, have a wuch handier engine, and be able 
to carry a greater su ply of coal. 
I can understand the ditiiculties Mr. Isherwood had to contend 


‘GINES, 

Wampanoag is before me, and our 
f no ordinary merit; the de- 
tands conspicuously 
servant that can be entrusted, 
to direct a nation, to glean 
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its class that beat our flat- 
















with in engineering the Wampanvoag. Her » power being con- 
siderable, and the sixty furnace boilers, fucluding the superheaters, 
very great, he no doubt found that after placing the engines in the 
best position to trim the ship, he could not get in the boiler power 
with the usual arrangements, so he resolved to place the boilers 


fore and aft of the engines. Herein Mr. Is 


ter wood differs in bold- 










ness of conception m our own 81 i He has devised 
or adopted such an arrangement, and s nota bad one, With 
such a plan direct-acting hori engines could not be placed 
below the lower deck, and “*red tape ys all the machinery, 





boilers, and superh« 
screw shafting, the fire 
ing to fire the aft boi 
keel, so as to get dire ing 
boilers would be interfered with. Veh 
Wampanoag is a wood ship, a l 
arrangement to spread the we F 
recommend Mr, Isherwood toadhe:e to 


by inclining the 
rneath the shaft- 
laced on an even 

ce-hole for the aft 
» to remember that the 
ilow; so it is not a bad 
So in conclusion I would 

e gearing, but drive the 
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engines sharp--three times thi of revolutions of the 
engine shaft to that of the propell 
A VoIcCE FROM THE OLD WORLD. 


[Vox et preterea nihil.|—Ep, E. 

HANCOCK’S SCREW PROPELLER. 

S1r,—I have read your article o: Haucock’s propeller with some 
interest, and feel surprised tit no one has yet expressed an opinion 
on the subject in your pages. 

Mr. Hancock must pardon me f 
experiments appear to wie to be 
If the results are as good as he wo us believe, he would 
have given the consumption of cow; but notwithstanding the 
statements made by your correspondent I have reason to believe 
that Mr. Hancock burned more and got a higher indicated 
power from the engines with his s y than with the ordinary 
canal screw. It has been stated to1 the screw was tried by 
Government, and used 25 per cent. more fuel than Griffiths’, but I 
have no means of knowing whether the statement is strictly cor- 
rect or not. If Mr. Hancock can niake good his assertions he will 
and ought to make his fortune, but vague assertions will not do. 
I now challenge him to prove that his screw burns less coal and 
works with a less indicated horse-power than the canal screw, 
which is not quite so bad as he would have us believe. 

An ENGINEER. 





r stating in plain truth that his 
he They prove nothing. 
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London, September 21st, 166s. 
WOOD GAS, 

Srr,—I reside in the country, and manufacture coal gas for my 
use—say for fifty lights, and being fond of experiment I tried oak 
timber instead of coal in the iren retort. I found that gas was pro- 
duced very rapidly, at least ten times faster than from coal. It 
was passed through the lime puriticr, thence to the gasholder. On 
burning this gas [ found the flame very blue, though strong, and 
producing an atmosphere uot bearable for any gieat length of tiie. 
On opening theretort I discovered tus theoak had become very first- 
rate charcoal, ani of three times the value of the timber made use 
of. It is therefore quite clear that good gas can be produced from 
timber, and if properly puritied its use in country districts where 
coal is dear would be of very great importance, and I may say 
of benefit also. But the question is, how can it be purified to give 
good illuminating light, and not leave injurious results after use ? 

I think it likely that some of your numerous readers may be 
able to answer the question. It is one well worthy of considera- 
tion, as important in many respects. I shall feel greatly obliged 
by information on the subject. 

September 21st, 1868. 












A ConsPant READER, 


THE CHASSEPOT RIFLE. 

S1r, —So long a time has elapsed since the celebrated Strasbourg 
experiments, closely followed by the battle of Mentana, first 
brought to the notice of the world the extraordinary effects of the 
Chassepét bullet that I should have supposed that ere this some 
more reasonable explanation of them would have been offered than 
that which I have seen repeated in several papers during the past 
week, 

The accounts of the wounds inflicted have been, whether exagge- 
rated or not, tolerably cousistent in ascribing to them a conical 
form, small at the point of entrance and greatly enlarged at the 
point of exit. 

Now even supposing the bullet to describe an increasing spiral 
in the body, which its high angular velocity renders all but impos- 
sible, I should be glad to know how on this assumption the fact 
of the wound on one side of the body being larger than that on the 





other can be explained Both would in such a case be of the same 





size, or were there any difference at the point of exit it could be 
merely that due to some accidental change in the position of the 
axis of the bullet. The cause must, therefore, be sought elsewhere, 
and a little acquaintance with the effects of rifle bullets supplies it 
as follows :—The effect is due partly, though in a very sinall degree, 
to the form of the head of the bullet, bat mainly to its very high 
initial velocity, and is one more or less fa niliay to sportsmen who 
have been accustomed to use light bullets with heavy charges of 
powder. If [ were to throw a 9 on a heap of gravel it 
would displace such pebbies as stvod directly in its road and very 
little more; but were that shot firel instead from a fi ‘ld gun it 
would convert half the hea t loud of dangerous projectiles, 
Ta the same way if a buil » a yielding substance, such 
as flesh, as long as the velocity does not exceed some 1100ft, or 
1200ft. per second, it will make way for itself, the particles 
yielding to give it passage and closing asain behind it. 

But the moment this velocity reaches a certain point a new class 
of eifects takes place. The par re no longer able to yield 
with sufficient rapidity and are therefor 


» violently torn from their 
position and faced forwards, involving a continually increasing area, 
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and thus forming the conical rounds which have caused so much 
surprise. 

An ordinary Enfield bullet striking a squirrel or other small 
animal will often tear it to pieces and throw the limbs in various 





directions; were it possible to give to it bullet an lnnnite Velocity 

| it would assuredly do the same thing to an ox or an elephaut. 

| Let any one who feels any curio on this subject tit a light 
bullet to any ritle capable of standing vy charges and commenc- 
ing with the proportions of powder and lead kuown to yield the 
velocities to which we : ustomed, proceed by the well-known 
law toobtain velocities of | : sUUIL. per second, which 
are more easily to be got than is gener supposed, and he will find 


give his ideas in | 
his coadjutor the Naval Constructor | 


the | 





results as far tus do these the 
effects generally seen. 
The subject is interesti 
that if the bu-let be lightened within cetrain lites 
initial velocit f 
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in ry point of view as showing 
in order to gain 


s will be at the 















Same tline Ta ru seu than « i iin hature of the 
wounds it inflicts. The contrary ormet upposed to be the 
case. ( \ ‘tT FousBERY, 

Sept. 17th, 186s, Major HM. Bengal Statt Corps, 

DOUBLIN L\ILWAYS, 

Sir.—In my last letter, which you were so good as to insert in 
your issue of the Lith inet., | \ 1 information con- 
cerning ny proposed plan of separating passengers and merchandise 
on main lines. In th ime number of THs ENGINEER there 
appeared a letter signed ** LE. O t some arrangements 

|} which he thought must 1 ily be t consequence of my 
proposed prineip I ther you will afford me space to 
say a few more words on the st 

I am well aware that th I} cannot be made 
for nothing; but there have " y 1 accidents, caused 
by passenger trains ru 3 trucks t everyone 
will, 1 feel su agré is nc t to be thus 
jeopardised wit » prevent the daily 
uicreasing danger, ev 1 only be atttained 

| by additior il outla I i that a judi- 
ciously increase to lead to an 
augment 

Your I " » tip an extra width 
of earth, the same level as t t n line, until the! tol 
slopes meet the 2to i!” Ot not, because that would not 
make a **benching” « 4 ; 

What I propose to do i é slope as if I had 
to make a line oa tu take half the 
width of the road out of th ’ L throw it down alongside, 
so as to make the wi ; \ snd half ou em- 
bankment, the slopes in ut Gilling being made 
1 to 1, or leas as the ¢ may! . tu this way a surprisingly 
smali quantity of st y l. 

As to the way in w! I wo ives, when I came 
across them, the I ! iopt might be as 
various as the number of sucl 1 ; and it would hardly 
be possible to lay vn any general i regard to them, 
Iremember once in a mountain distric rland, oa the 
line of an intended railway @ narrow 1 there was only 
room for a necessary will, w could not be interfered with, and 
the watercourse. For a long this was cousidered to present 
an apparently insurmountable dithculty; when 1 was appointed 
engineer, aud had to deal the case, 1 soon arranged the 
matter. I tuok away the un I wheel stituted # turbine 
in its place, and laid the re t stream itself. Thus 
I would have ing ty ex case of each bridge 
according to the local ciz cuneate sv Ww t might be found 
connected, 

As to the sidings, when I said the l to a great extent 





raly iraw the con- 
roads would entirely 





abolished, I think your corres; 

clusion, thgt I meant wy “system of sid 

annihilate all shun 
Again, with res} 





o Acts of Parliament, they can never stand 

















in the way of useful improvements; and in questions involving 
life and death the laws of England are, fortunately, not those ot 
the Medes and Pex S. When public opinion became suffi- 
ciently attracted to their consideration they could soon be altered, 
if necessary. : 

I never wished to be understood as capable of making earth 
stand at a steeper slope “*than the eminent engineers who made 
our best lines.” What I said s, tl to save time and trouble 
a uniforin slope of 14 to | in cuttings and of 2 to L in embankments 
was adopted as an average, W ‘ idering the nature of the 
earth, but I maintain that in m try earth will stand ata 
slope of 1 to 1, especially wheu the depth is nut very great. 

I full agree with your correspond t we should adopt every 
possible precaution; nel iy telegraphs, breaks, signals, 
blind sidings, &c., and take every u ure to lessen the 
chance of danger, mais (un | ] e] autre. 1 do not propose 
my plau as a panacea sutlicient iui seli tou prevent every accident, 
but as a very important avd principal weaus of reducing, and 


possible removing, to a great eatent one of the main risks of travel- 
ling by rail, 

I should have been very pl 
touched upon more points in uy le 
require animadversiou— beca the q 
and the issues depending upon it so awlul that, in my opinion, ib 
cannot be too much discussed. Certainly something must be done 
if railways are to continue the higirouds of the world -and the 
sooner the better, for there is no time to be lost. 


d if your correspondent had 
which he seems to think 
ion is of such maguitude 


tte: 


WILLIAM Henry VILLIERS SANKEY, 7 
Civil Engincer and Cor. Mem. of the Koyal Dublin 
Society. 


5, Westminster-chambers, Victoria-street, 5. W. 
4th September, L505. 





THE PREVENTION SMOKE, 

Srry—I have seen by perus ng the co.umns of your valuable paper, 
anu uiso those of your conte mporaries, th st the corporations and 
local boards of most towns are now compelling their manulacturers 
to consume their smoke. To the uninitiated a few hints on the 
Must of the patent appa 


oO} 





above subject may not be out of plac ; 

) : ee 
ratuses are Very good, but in my opinion a greab many ol ged 
work at a sacrifice of fuel, ior Mud sume of them worked ry 3 


continued stream of air and others by a jet of steam. The first 
class a lowing a continual stream of cold air to pass under = 
boiler, or in case of Cornish boilers through the tubes or flues, mus 

naturally interfere with the getting up of steam, and therein 
cause more fuel to be burnt. Again, those apparatuses, worked by 
allowing a jet of steam to pass over the fire, damp the tire tua oe 
tain extent, and as I know by experience cause a great deal mo ; 
fuel to be burnt than necessary. In my opinion the only apparatuse 








THE ENGINEER 
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worth anything are those that work with a gradually closing door, 
or are so arranged as to let acertain quantity of air in, after firing, 
and then to gradually stop it, Having so many bad patents for the 
purposed introduced, the general idea is that to consume smoke 
it must be done at a sacritice of fuel, but on the contrary I think if 
we huve a proper apparatus we may save fuel to the extent of from 
20 percent. to 25 per cent. 1f we consider the matterchemically we 
find on an average 100 lb, of coal made up of 80 1b. of carbon, and 
5ib of hydrogen; the other 15 1b., is made up of other gases, 
clay, &c. The hydrogen in the coal exists in a sort of combination 
with the carbon, and when heated goes off as carburetted hy dro- 
gen, a gas consisting of one part hydrogen and three parts carbon. 
Then if 1001b, of coal contains 51b. of hydrogen, that combines 
with 15 lb. of carbon, aud makes 20 1b. of carburetted hydrogen, or 
ordinary coal gas, the produce of 100ib. of coal. Now this 
requires for its proper combustion a certain quantity of air, so as 
to supply a requisite quantity of oxygen to convert the hydrogen 
into water and the carbon into carbonic acid; if the air is in- 
sufficient (which is always the case at firing if the doors are not 
left open, Or some air-way provided, as the extra fuel coming on 
the fire makes a thicker layer for the air to come through from 
between the bars, and also lessens the rarefaction in the chimney 
or stuck, and so injures the draught) the hydrogen, having a 
strouger affinity for the oxygen than the carbon, seizes on its 
requisite quantity, and so leaves the carbon, when mixed with the 
hot gases, to ascend the chimney tn the form of smoke, After 
perusing the above it will be seen that a certain quantity of air is 
required at the time of firing, and then to be gradually eut off, 
for if the air is continued after it has accomplished its object, 
it only cools the boiler and proves a detriment to the raising of 
steam instead of a facility. The apparatuses that provide for the 





























above requirements are the proper ones, and if properly ¢ 

will consume smoke and save fuel, w! those th 

tinual draught may consume smoke, but will be w 

sacrifice of fuel. Some manufa el be pr di 
smoke-consumers, and it is possit lor t 1 to a i the 
object without the use of spparatuses Oo plan is to put the 
fucl on the tire bit by bit instead of all at a time, the other plan 
is, after firing, to place a suflicient quantity of fuel for the next 
firing just inside the doors, and it will ound that when this fuel 
is spread over the fire little or no smo} will arise, the gas being 
all burnt out of it, and the fuel left alm the form of coke. 
These plans are very good if you can get stokers to ac up to them, 
Upon the same principle I have known houses in London to go 
for sixteen years without requiling their chimneys swept. The 


reason Was, they consumed the swoke in the grates by placing enough 
coul to serve for the day, and, lighting the fire at the top, the fire 
would gradually burn down, i the would have to I 
through the glowing embers and so be consumed, SMITH, 

Wellington-road, Dudiey, September 22nd 


suioKke tas 








THE INSTITUTION OF NAVAL 
in, —Mr. Merrifield simply denies that wh 


state of collapse, but 


ARCHITECTS. 
nstitution is in a 


that the services of the working 
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secretary are to be d nsed with, as well 12 O rs of the In- 
stitution, and says that the council, which, a rding to “a 
member,” Consists practically of ntiemen connected W th t 

* Controller of the Admiralty,” have done t ‘ r to adv 

the interests and utility of the Institutior Lattl time to 
secure greater economy in its affairs.” It may be that greater 
economy may result, but whether “the interests and utility of the 
Institution” will be advanced thereby is, I think, very question- 
able, , . 

It may be assumed by the silence of the honorary s¢ ary that 
the Insutution is about to become of an itinerant character, and 
under the auspices of its managers to locate iteelf in a caravan 
for the special benefit of those who live in “distant parts of the 
country;’ un the principle that as the 1 ntain would not come 
to Mahomet, Mahomet must go to the m Aship, however, 
would be a more suitable and characteristic ans of locomotion, 
and no doubt, if proper application were wade, the Admiralty 
would present the Institution with one of their obsolete wooden 
ships, together with a few thousand pounds for taking it off their 
hands, as bas recently been the custum, according to the evidence 
giv n before ** See ly’s Committee on Admiral ty invoices and 
accounts.” This latter su,gestion I would id to the serious 


consideration of the honorary secretary in th sence of any mor 
practic i : ‘ 
_I am surprised at Mr. Merrifield comparing the Institution of 
Naval Architects with the “‘ British Association.” The Institution 
of Naval Architects represents but a small section of that which is 
comprehended by the Butish Association. The more correct com- 
parison would be with the Institution of Civil Engineers, Society 
of Arts, and other kindred sectional institutions ; and it is a 
question for the members and associates whether the utility and 
prosperity of the Iustitution would not be greatly advanced by its 
assimilating itself more in character to that of the Civil Engineers, 
London, September 15th, ENQUIRER, 





ye proposition 





Str,—I observe with much pleasure that “ Enquirer's” letter, in 
your issue of the 4th inst., is drawing attention to the above 
subject, and I would commend to the members and associates a 
very able article in the Mechunics’ Magazine of the llth inst., 
which endorses the opinion that this Iustitution has failed in 
accomplishing that for which it was inuagurated, and asks ‘* What 
are the causes of failure ?” replying as follows : 

ist. ‘In the first place, unlike most all other scientifie and 
mechanical bodies, we only hear from it once a year.” 

2nd. ‘The next element of failure consists, we believe, in the 
want of a cultivated naval architect as secretary.” 

3rd. “ Then the offices of the Institution are inadequate.” 

4th. “One great danger in public sqcieties is the liability which 
exists for their being made the vehicle for giving publicity to pet 
theories or rival inventions ; and in the case of such an institution 
as the one we are now writing, this danger exists to a greater 
extent than in other public bodies.” 

With the above, all will, I think, agree; but are there no other 
dangers to be guarded against? To my mind the greatest of all 
dangers which appears to threaten the Institution, from the fact 
that “the Government had been applied to for an annual grant,” 
is that of becoming a mere adjunct to the constructive depart- 
ment of the Admiralty. But, in the words of the editor of the 
Mechanics’ Mayazine, ** The Institution must arouse from its 
torpor and put forth its strength— must let its vitality be seen and 
heard, and felt, to be a power working for a public good, and in an 
open and unmistakeable public way.” A MEMBER. 

London, September 23rd. 


THE LAST EXTENSION OF THE METROPOLITAN 
RAILWAY. 

Or the portions of the Metropolitan line, or its connections 
hitherto open for public traffic, the only length which constitutes a 
part of that inner circle recommended by a joint committee 
Lords and Commons in 1864, is that between Moorgate-street 
Station and a point ata short distance beyond the Edgware-road 
station. An extension of this inner circle line of about two miles 
six furlongs in length has been completed, the works have been 
inspected by an officer from the railway department of the Board 
of Trade, and the line may be expected to be opened for public 
traffic on the lst of October. The bine proceeds from the point of 
Junction under Praed-street, in a south-westerly direction towards 
Notting-hill, where it turns by a long curve, part of ten and part 
of fifteen chains radius, and bends south by east towards South 
Kensington, where it takes an easterly direction to a station in 





Brompton Old-road, where it will run into the Metropolitan 
District line, by which the course will be continued to Sloane- 
square, Victoria station, Westminster Bridge, under the Thames 
Embankment, and thence upwards, vid Cannon-street station to 





Eastcheap and Tower-hiil, where it will turn northwards, 
passing under Fenchurch-street and again westwards by 





Broad-atreet station to Moorgate-street station, thus 
pleting the circuit which has no pretension to be 
“circle” in so far as its form is concerned. The metropolitan 
portion of the communication is from Tower-hill, round by the 
northern portion of the circuit to South Kensington; and the 
portion belonging to the Metropolitan Districtis that which extends 
on the south between these two points, The portion of the Metro- 
politan District line that will be first ready for traffic is that be- 
tween South Kensington and Westminster Brid 
which will be completed in afew months. In about the same time 
it may expected that the Metropolitan line will be finished between 
Moorgate-street and Broad-street stations, There will then be 
continuous railway communication between Br reet and 
Paddington, Bayswater, Notting-hill, Kensington, Pimlico, 
Westminster, and the banks of the Thames. S years will 
probably elapse ere the remainder of the communication is 
completed. 

There are five stations upon the length of the Metropolitan 
about to be opened, namely, at Pad ton, opposite the G 
Western Hotel; Queen’s-road, Bayswater ; 
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Kensington High-street; and Gloucester-road, Brompton. 
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sixth, the terminal of the Metropolitan line, outh Kens 































































will not be ready for opening for t The 

tion of the line belonging to tl Company 
will be worked by the Metropolit e service will 
be practically one and continuous. 

The extension is similar to the other pe s of the lerg l 
lit It passes under the f t of the he nd sewer 
the stre The new } 1 is, notv its | l 
much lighter and more cheerful than tl t Farrin 
road tothe junction at Praed-street. The t 1a ting 
succession of covered ways and of more or less el 1 wells of 
greater or less depth, with sides and ends « rickwork, open to the 
ky. In some places these wells ar »deep as tor two 
ranges of cast iron struts between th ers, one range a the 
otl There are two remarka features luded in W 
the one a tunnel, driven from four s! sin th inary mat 
and not worked from the top, as in the of the covered ways 
the other singularity is a length of a few chains in Kensington, 
with green slopes— the only patches of green that will be seen in 
the whole circuit. The tunnel is under BedforJd-gardens, and has 
a semicircular roof, which changes section aT of al 
40 yards for the ordinary ellip l roof of t ( " 

The roofs of the covered wi ure nerally o ings ‘3, 
but are strengthened up to nine rings, ace gto t surface 
wei they have to bear. In some places w r 
which are over the line, that have been under . of 
the covered way consists of str« t 
with jack arches, This form is also adopted, wi ui 
when ther a pth c 1 
over ul r roads or ¢ < 
u ) il I ‘ ! I 4 
and s escr has ta nh the oti 
portions of wit generally about 3ft. bro l 
rec vl 3 Ww I nD Ww la 
thick ré recess , and 
ré al pie t retaining w I r of 
about 1 in 8. 4 tati e on ] d 
have planked platforms of suflicient ut 300it.) to 1 
modate six carriages with an engine and tender. They az t. 
wide within the walls, excepting the Kensington stati which i 
double for the accommodation of the M Oo} ropo 
litan District lines. This station is 4 long, by 8ii le, and 
is a very handsome structure. The roofs of the stations are ellip- 
tical, and have been already illustrated in our pages. The princi- 
pals are set at about 20ft. apart, and have two interme rafters 
on trussed purlines in each bay. The roofs are covered with belts 
of zine at the e: , then belts of glas gain lts of zinc, and at 
the crown a doi f glass open about lft. Sin. at the edges 
for ventilation, princi t 
0 i nded to |} ! I A s 
rnished with galleries over t line for crossing 1 < i 
to the other, and for exit or entran I io 


rails of the ries, and the ironwork of the roofs are 


two shades of green and orange, 
effect of the smoke. The booking-oftice 
several instances upon plate girders, in 
ways. The walls stand ov 

plates of jin. iron about 5ft. dee; 
and substantial erections, entered 


gal 


the ti subdued 





e built g 











rthe girders, whi 
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under iron verandahs with glass 











reofa. The wall-heads are finished with a stone balustr nd 
the roofs with a crest of ornamental ironwork. The fronts are 
of perforated Halsey white brick, with stone facings. The whole 
work of the booking cffices and stations, constructive and decora- 
tive, is in design, material, and execution, all that could have been 
desired. They are light, cheerful, and effective. The platforms 


are lighted at night by rows of handsome globular lamps, with 
light copper rims, hung from the principals of the roof. ‘The per- 
manent way is entitled toa passing notice. The sleepers laid 

hs of 


throughout upon the London clay, excepting on a few le 
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fourth of the number consumed—were made on the ground by the 
contractors from the London clay duly tempered. 





Messrs. Leckie, Wood, and Munro, engineers, of Aberdeen, 
launched last week a steamship named the Clio, In the fact, so 
far, there is nothing remarkable; but the Clio has met with some 
strange adventures. The launch we record is the third in her 
lifetime, and it was preceded by the carrying out of a somewhat 
adventurous operation by the firm we have named. 

The Clio is 234ft. long, 30ft. Zin. beam, and 19ft. 3in. deep; 
1800 tons measurement. She is built of iron, with a water-ballast 
compartment ; rigged as a three-masted schooner, and fitted with 
screw engines 130 nominal horse-power. The Clio belonged 
originally to Hull, and was employed in the Cronstadt and St. 
Petersburg trade till December, 1806, when she was strarded at 
Fjand, on the west coast of Jutland, in a fog, during one of the 
gales so prevalent in those stormy Her recovery was deewed 
hopeless by the underwriters, and she was offered for sale as 
wreck, and bought by a Danish firm, who resold her to her 
present owners, Messrs. Leckie, W ood, and Munroe. The ship had 
grounded on a species of quicksand, left dry at low water, in which 
sand she sank to a depth of 16ft. at the stern and 7ft. at the bow, 
during the period of sixteen months which she lay neglected. 
In the spring of the present year Messrs. Leckie, Wood, and Munro 
sent out a gang of wen with the necessary appliances and com- 
menced operations, 
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A large platform of battens was constructed round the vessel on 
the sands. In forming this p! no sinall difficulty was 
experienced, as it was washed ay several times in storms. On 
this platform were ereeted forty ballast levers, consisting of balks 
of timber l4in, to Loin. square, and fifty screw-jacks at intervals; 
t l on zle iron bracket frames completely girding the 
suip. The ballast levers were 40ft. long, and the fulcrums 5ft, 

m t side of t ship; at the outer ends of the levers were 

to carry the ballast, which was stowed in bags for case 
l. The ship was raised about 2ft. at each lift, and when 
ot OV t iI ible leaks were patched up. 
yur j »s of 6) bore, Sin. pump, were kept at work 
by means of a powerful windmill erected on her deck, which in 
storms kept her quite clear of water, while, when the weather was 
c she made but littl. This windwill was a very neat 
expedient, deserving of imitation. Finally, the ship was raised 
Gft. clear above the sand, and her bottom made tight; ways were 
then constructed, and she was launched, broadside on, into deep 
water, Tuis launching was rendered necessary by the circumstance 
that, whether owing to the shifting of the sand, or to the that 
the ship had bee: Jlown up high and dry,” as sailors say, by 
the wind and iin the first instance, wat to fl her 
from her berth could not be had even at hi She was then 
t t ’ mired throughout, ¢ hav ted, 
] for the third time, 

i re oper is i iny respects unique ; The founda- 
t -_ it men had to work was treacherous in the 
ex i a concentration of efiort was outof the qu on, 
Had hydraulic jacks been employed instead of the screws and 
balla ively clumsy contrivances—they would 
] i e portions of the platform in their imme- 
diate I the sand. The diffusion of effort, as we 
may term it, was the element of success, and Messrs. Le« kie, 
Wood, and Munro deserve much credit for perceiving and seizing 


at once the only solution of the engineering problem before them. 
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By Professor EVERETT, 
»du- 





relations which connect Young's 





AFTER poi g out tl 
lus of elasticity, simple rigidity, resistance to cubic compression, 
and the ratio of lateral contraction to longitudinal extension in 





substances, which relations are such that if any two of 
these coeilicients are given the other two can be inferred, the 











author proceeded to describe the method by which he had deter- 
mined « ntally the values of the two first-mentioned co- 
ci t * e derived the values of the other two. The 
m 1 ed in applying a n to bend and twist 

rnately « in 1e same P 1 of lricul rod. The espe- 
cial object of estigation was the coefficient called ‘* Poisson’s 
ratio,” that is to say, the ratio which the lateral contraction of a 


it is forcibly 
ratio was 


rod bears to its longitudinal extension when it 
lengthened within the limits of elasticity, which 


| erroneously supposed by Poisson to have the constant value, one- 


four-ring brick inverts. They are Sit. Liin. long, and 10in. by Sin.; | 
creosoted, 8 lb. to the foot, and laid at 2ft. Sin. between centres, 


excepting at points, where they are laid at lft. 10in. The railsare 


of Bessemer steel, rather over 85 lb. to the yard. 1 








headed, the bearing flange 6Zin. broad, and stand n. 
sleeper. They are fished with ldin. plates, and four jin. bolts, 
They are fixed, without chairs, by fanged jin. bolts. Steel ferrules 








with a taper are sprung on the necks of the bolts, which are thua, 
when driven home, held by an extra grip, which will greatly 
diminish the tendeuey to shake loose. The rails ave in 24/t., 2ift., 


18ft., and Lift. lengths. In laying round curves it is found 
necessary, in order to get a regular bend, to fish and 
more than a single length at unoe. ‘he crossings are of solid 
crucible steel. 
The stations on the Metropolitan line are from half a 

three quarters distant from each other, and the trains > v € 
for these lengths upon the bleck system. Intermediate signal 
stations are provided between stations on the new extension, which 





Operate upon 
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mile to 
x j 














will be worked on the same system, and will practically double 
he number of lengths for b'ocki and halve the distance 
between the points kept clear The interlocking switch and 


signal levers and repeating nals are on Vickers’ system. 

The curves on the line are uniformly to the left. ‘T'wo lengths 
of ten chains radius are the quickest. The gradients are also tole 
rably uniform, and falling in the progress we | south- 
wards to reach a depth of | below nity d south- 
side of the circuit. A main sewer, which passes under the line 
near Ranelagh-gardens on the north, will pass under the line in 
Pimlico on the south. 

Many very formidable difficulties have beev encountered in the 
progress of the works, and have been successfully ove i 
underpinning and permanently supporting heavy buildings, 
leaving gas and water mains and street levels undisturbed, : 
isfying the host Of owners and occupiers of property who had to 
dealt with. The engineers and contractors, and the directors 
and officers of the company may fa‘rly be congratulated upon the 
coinpletion of these important works, and upon the very large in 
crease im the revenue of the company that may be confidently 
anticipated from the opening of the line. 

Messrs. John Fowler and T. M. Johnson are engineers, Mr. 
W. Morton, resident engineer. Messrs. Kelk, Waring, and Lucas 
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have done the work by contract, partly by a schedule of prices, 
and a portion by a lump sum. 
500,000 cubic yards, 


The excavations aggregated above 


Above 22,000,000 of excellent bricks—not a 





quarter, for all substances. 
In order to determine the value of this coefficient for any par- 


ticular isotropic substance, it was only necessary to compare the 
amounts of bending and twisting produced in a given portion of a 


g 
y couples of equal moment. Let T denote the 
ing, F the amount of bending, and ¢ Poisson's 


-1, 


cylindrical rod b 
amount 





ratio, then ¢ = z 

In this way the following values of ¢ had been found for one 
specimen of each of the undermentioned substances :—Flint gl 
229; drawn brass, “469; drawn steel, 310; wrought iron, 
east iron, “267 ; copper, “378. 








Tne Deepest Pir in YORKSHIRE.—The Denerby Main Colliery 
Company (Limited) after five years sinking operations have at 
length been rewarded by reaching the Barnsley t! eam in both 
shafts, which are now in full working order. ts, which 
are nearly half a mile in depth, are large and well nad The 
work of reaching the coal, which is about 9ft. n thickness, has 


7" 




















been prolo i en account of the great quantity of water which 
I 8 ! : 

ul to be encountered. I: was thought some years ago that the 
h i & . 
cou ld terminated where the line ef the maznesian limestone 
commenced. This theory has, however, been »s t rest by this 
instance, as the coal uuderlies the magnesian formation. The 
coal is of an excellent quality and burns very brightly. Although 


























the €X pense attending the sinking operations mn. ive Deen very 
great, there can be no doubt but the concern will be a highly 
remunerative one. Amongst the directors are Pope and 
Pearson, Darlington; K, Baines, M.P., Leeds; R { other 
} well-known gentiemen. lhe pit is convenient!y tfor both 
land and water carriage, being near to the canal, ar Doneaster 
line on the Manchester, Sheffield, and Lincolnshire Railway. 
CRYSTAL PALACE EX#IBITIONS Che special exhibitions at the 
| Palace of articles exhibited at the Paris Exhibition of are 
| now drawing to a close. We had hoped to have seen a larger 
la at the exhibition of portable weapons which is now 
op Although not iarge it is interesting, and as comp 
| as itis compact, Mess E. M. R vac C x 
lof the rifles adopted by the Enguch, French, 
Austrian Governments, namely, the Snider, Clhassepot, 
and sedehl; the Prussian needle gun is conspicuous by its absence, 
Speeimens are also shown of the Westley Ric! is, Mont Storm, 
Spenc Repeater, Fosbery, Reilly-Comblain, and other breech- 
oaders; with breech-loaders for elephant shooting, tiger hunting, 





ing The firm referred to 
varieties of fire-arms. This particular exhibi- 
tion remains open until the 23rd September, and followed 
by two others, last of the series, which may be expected to be 
very imteresting {10m the nature of the articles and products to be 
exhibited. The next exhibition will be of agricultural, chemical, 
and farimaceous products; perfumery, vegetables, and fruits and 
condiments, The last exhibition of the series will embrace 
machines and apparatus of various kinds for important purposes, 
and will include anything capable of exhibition relating to civil 
engineering. 
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DETAILS OF LOCOMOTIVE ENGINE, MONT CENIS RAILWAY. 


CONSTRUCTED BY M. E. GOUIN, PARIS, FROM THE DESIGNS OF MR, A, ALEXANDER, C.E. 


ELEVATION OF CONNECTINC RODS IN TRE MOVEMENT 
OF HORIZONTAL WHEELS 
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TRANSVERSE SECTION 
THRO’ CEAR;NG OF CENTRAL WHEELS 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


13.—M. Xavier, Rue de la Banque. . 
PORLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 
VIENNA.—Messrs. GEROLD and Oo., Booksellers. 
ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 
MADRID.—D. Jose Atcover, Editor and Proprietor of the 

* Gaceta Industrial,” Preciados 49 y 51. 





TO CORRESPONDENTS. 
*.* Wecannot undertake to return drawings or manuscripts, and 


must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 

below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

F. 8.— We will endeavour to obtain what you want. 

AN INQUIRER.— You have sent neither name nor address, 80 your nole has been 
consigned to our waste-basket. 

ERRATUM.—-Jn the specification of the Mont Cenis engine, published in our last 
impression, tt is stated that the steel boiler plate must stand a test of 53 tons 
per square inch. This should be 53 kilos. per square millimetre, equivalent 
to 36°6 tons per square inch, 





IRON CASK MACHINERY. 
(To the Editor of The Engineer.) 
stz,—Any of your correspondents wil! much oblige me by saying where ma- 
chinery may be obtained for making iron casks such as are used for holding 
paint, &c., and whether there is any patent right for same, as I have an 
inquiry for such machines from abroad. i. J. B. 
Bristol, September 2ist, 1868, *—-—— 
CARBON IN RETORTS. 
(To the Editor of The Engineer.) 


S1R,—Seeing no one has d your corresp of the 28th of August 
with regard to the cause of the formation of carbon in retorts, I beg to inform 
him that I think the cause is the pressure in the retort, In works where an 
exbauster is used the most carbon is found on those retorts that have the 
deepest seal in the hydraulic main, and the least in those that have the least 
seal. If he is much troubled with carbon perhaps he will tell the depth of seal 
in his main. H. STANISLAS, 

Pheonix Gas Company, Vauxhall, September 2st, 1868. 





CALICO PRINTING ROLLS. 
(To the Editor of The Engineer.) 
sim,—Can any of your correspondents give me some information as to where 
I can obtain full particulars of the three systems of depositing—Messrs. 
Weiskop’s, Weil's, and the Cyanide plan—as I wish to experiment on calico 
printing rollers, according to your extract in THE ENGINEER of September 11th ? 
Plantation Mills, Accrington, Sept. 18th, 1868. A SUBSCRIBER. 


RAILWAY FERRIES. 
(To the Editor of The Engineer.) 

SiR,—We observe in THE ENGINEER of the 11th inst. a letter signed “ S.,” 
stating that there are several large steamers plying between Granton and 
Burntisland which convey railway wagons across the Forth, the largest of 
which were built by Messrs. Napier, of Glasgow, and Messrs. S. H. Morton 
and Co., Leith. We veg leave to correct this statement. The largest steamer 
plying on the ferry between Granton and Burntisland is the Kinloch, built and 
engined by us in 1865, A. AND J. INGLIS, 

64, Warroch-street, Glasgow, September 21st, 1868. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; al/ other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

THE F-NGINEER can be had, by order, from any newsagent in town or country, ana 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 Vis. 6d. 

If credit be taken, an extra charge of two svillings and sixpence per annum will 
be made =THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week The charge for four lines and under is three shil 
lings; each line afterwards, ninepence. The live averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanied by stamps in payment, 
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THE STRENGTH OF STEEL. 


Ur to the present moment steel has, strictly speaking, 
been employed only in situations where its powers of dura- 
bility and hardness have been tested, and where but little 
or no demand was made upon its absolute strength. Mani- 
festly in the position of a rail the former qualities are 
chiefly taxed, the distance between bearings being perhaps 
too small to call into play all the resisting properties of the 
material considered in the light of a girder, and where the 
rail is laid upon longitudinal sleepers the transverse strain 
is obviously reduced to a very low limit. It is true that 
there have been a few examples of actual construction, one 
or two bridges for instance built of steel, notably that over 
the Quai d’Orsay during the Paris Exhibition, but these can 
hardly be regarded as affording conclusive proofs of the 
good quality cf material. hey were intended more 
a8 experiments than as anything else, and upon examina- 
ton it will be found that oo would not men ,~—d 
ably in point of ecouomy of material or cost, with an 
ordinary cast or wrought iron structure of a similar 
description. They were in fact not designed with the 
intention of constituting a comparison, and cannot there- 
fore be considered in the light of examples to be cited as 
patterns worth imitation. Steel has not hitherto been freely 
employed in situations and under conditions where its com- 
pressive, tensile, and transverse resistances could be fairly 
demonstrated, and where some opinion might be arrived at 
respecting its general suitability forthe purposesof construc- 
tion‘upon a large scale. It may be said that we have not yet 
sufficient information with regard to its ultimate powers of 
resisting these three strains, to warrant us employing it in 
combinations where they would be fully called into play 
and that we are not provided with sound and reliable data, 
upon which we could, with a due regard to safety and 
responsibility base our calculations. This statement un- 
questionably was very near the truth until recently ; the 
late experiments of Mr. Fairbairn, however, have advanced 
our knowledge somewhat, and therefore deserve notice, 

The true cause preventing steel coming more into use 
song engineers and architects, is not that any ques- 
_ 1as ever been entertained of its superior strength, 
but that gue doubts have been entertained, and very 
iuatly, of the practicability of ensuring that the description 
0 ae would necessarily be endowed with the strength 
e icipated. It was not a question of the possibility of 
a nating to the material the properties demanded, but 

€ probability of the circumstance, In addition, the 





desired amount of strength could not be guaranteed under 
a severe test unless a very heavy price were paid for the 
material, which virtually negatived its employment. The 
series of experiments carried out by Mr. Fairbairn was com- 
menced by testing the behaviour of steel bars under a 
direct transverse strain. They were placed upon two 
supports, 4ft. Gin. apart, the weights were applied at the 
centre, and the greatest care taken that the results should 
be accurately and faithfully recorded. There is, of course 
nothing remarkable in the modus operandi, as it is similar 
to that of numerous experiments previously made on bars 
of other substances. It would be impossible for us to do 
more than briefly comment upon the results arrived at, 
which, in fact, constitute to the practical man the real 
value of the investigations. In the first place, it was 
clearly proved that steel obeys Hooke’s law “ sic tensio, ut 
vis,” provided the limits of elastic reaction are not exceeded, 
a condition applying with equal force to both cast and 
wrought iron. So long as this limit is not passed the 
deflections are quam proxime in accordance with the rule 
quoted, as the weight, or, more correctly, as the strain. 
But this limit once exceeded, the deflections increase by 
the laws of geometrical progressiou, A peculiarity 
especially remarked in testing the bars, was that steel 
evinced a greater degree of equality or uniformity than 
iron in the ratio between its breaking weight and the 
strain corresponding to its limits of elastic reaction. From 
the mean of the results we may assume the modulus of 
elasticity of steel to be 31,000,000 lbs., that of wrought iron 
being 29,000,000 lbs. With respect to this last-mentioned 
quality, which is of very small practical use, it is a conso- 
lation that a million more or less is of very little conse- 
quence. Asarule the modulus of elasticity of steel and 
its powers of flexibility are in inverse ratio one to the 
other. 

The behaviour of the new material under transverse 
strain is a feature of the utmost importance to the engineer 
and architect, since it will determine the relative value it 
will possess comparatively to iron, as a beam or girder. 
It appears that two bars, one of wrought iron and 
one of steel, resist fractures by transverse strain in 
the proportion of one, to three and a-half. All dimensions 
being constant, a steel bar will carry three and a-half 
times the load a wrought iron one will. Many of our 
readers will probably remember that some years ago Mr. 
Fairbairn, when advocating the substitution of wrought 
iron girders for those of cast metal, put forward a calcula- 
tion in which he proved theoretically that the former 
would equal, if not exceed, the latter in economy. 
Experience has since demonstrated that when the span 
exceeds a certain dimension his calculation was correct, but 
otherwise, however specious it appeared, it was a fallacious 
one. For a small span, under ordinary conditions of load- 
ing, a castiron girder will always afford the readiest and 
cheapest method of crossing an intervening space. The 
present comparison is not between steel and cast iron, but 
between steel and wrought iron. Mr. Fairbairn estimates 
the price of the latter at £7 per ton, and of the former £12, 
and, upon this assumption, arrives at the conclusion that 
the relative cost of the two materials possessing the same 
powers of resistance would be as 1 to 1°34, or that the 
wrought iron would exceed the steel in cost by a third. 
Where the comparison is contined to the component parts 
of large structures, including bars, rods, and various other 
sections, we are disposed to concur in the general truth of 
the conclusion; but we have great doubt whether the cal- 
culation would hold on a very extended scale. What 
might be true in the case of railway bars and other forms 
of iron and steel, may not be equally trae in a structure 
presenting thecomplicated character of the St. Pancras station 
roof, or a railway bridgeover the Thames. A mean of thirty 
experiments gives the tensile strength of steel as 47°75 tons 
per square inch, or in round numbers we may assume it 
for practical purposes to be equalto twice the resistance of 
ordinary oul wrought iron to a strain of the same descrip- 
tion. Assuming the same dataasin the preceding comparison, 
we find that iron would cost only one-tenth more than the 
steel, a very inconsiderable. saving when the enormous 
descrepancy between their ultimate powers of tensile 
resistance is considered. This fact corroborates the views 
we have always expressed respecting the substitution of 
steel for iron, and manifestly indicates that the relative 
prices of the materials must be more equalised before we 
commence to replace the older by the younger. 

Proceeding to the experiments undertaken to test the re- 
sistance of steel to a compressive strain, it appears that a 
mean ultimate strength ef.100°7 tons per square inch was re- 
corded, which will render that material invaluable for the 
purposes of. columns, struts, and every part of a structure 
exposed to strains of compression. Having ascertained the 
resistances of steel to tension and com pression respectively 
we are able to decide upon the best form that should be 
given toa girder. The compressive strength per unit of 
area being practically double the tensile, the bottom flange 
of a girder should havéexactly twice the sectional area of 
the top, and -their resistance will then be in proportion to 
the relative amounts of the strains acting upon them. We 
trust this point will not be lost sight of when steel girders 
are introduced. As all the rules and formule for calcu- 
lating the strains upon different parts of girders under 
conditions of uniform and variable loading are true for 
any material that may be employed, it is only necessary 
to apply the proper constant in order to obtain the pro- 
portions of a steel bridge with the same certainty and 
precision as obtains in the case of an iron structure. Were 
strains of twenty tons per square inch in compression and 
ten tons per same unit in tension admissible, a very con- 
siderable saving would be effected in the dead weight of a 
large railway bridge. 


THE “STANDARD” AND THE “TIMES” ON THE ABERGELE 
ACCIDENT. 


Ow the 4th inst. we published an article entitled “The 
Press and the Abergele Accident,” in which we expressed 
our disapproval of the way in which the daily press dealt 
with the catastrophe which befel the Irish mail on the 
20th of August, 


e pointed out that the articles which had 





appeared in the 7imes, Standard, and other journals, could 
not have been penned by engineers or those versed in the 
management of railways, and we expressed surprise that 
the staff of the daily press did not include men competent 
to deal rationally with engineering subjects. Our plain 
speaking gave offence to our contemporary the Standard 
which, to use its own words, “ intermeddieth with 
wisdom,” sometimes, we fear, to little purpose. So on the 
8th inst. it devoted a leader to the exposure of our errors, 
took us to task sharply for presuming to think that, 
engineers had a right to rank with politicians, and 
inter alia accused us of committing grave blunders our- 
selves in dealing with the Abergele accident, for which there 
was the less excuse in that we had a whole week allowed usto 
obtain information and frame our theory, a mercy not 
vouchsafed to the Standard. It may be pointed out here 
that as much was known of the accident on the 
23rd as on the 28th inst, and the only mistake—if such 
it can be called—of the least importance committed by us 
in framing our theory, lay in holding it to be possible that 
the trucks preceded the brake-van in its descent down the 
incline ; an assumption based, it observed, on 
Thompson the mail driver’s statement that he saw the 
oil barrels just before the collision, and it remains to be 
explained how he could see them if the brake-van in- 
tervened between himself and the trucks. Indeed, to this 
moment the evidence that the brake-van preceded the 
trucks is inconclusive. 

In the course of the article of the 4th instant we 
stated that “if the trains had been a little closer together, 
anomalous as the statement may seem, it is yet beyond 
question that there would have less less danger.” The 
Standard quoted the passage on the 8th inst., aud went on, 
“Surely the man of science is hard to please! Still the 
writer adheres to his opinion that the interval was very 
brief, for he says, ‘there was just time, and but just 
time, to shunt the goods out of the way of the mail 
by using red-hot haste.’ Yet we have seen that the space of 
time at command was nominally fifteen minutes, and 
actually twenty.” 

If the writer in the Standard had understood the subject, 
he would have known that there was nothing defective in 
our theory that the train must be shunted “in red-hot 
haste,” although twenty minutes were available for the 
purpose. The dismemberment and re-combining of a heavy 
goods train often occupies more than half an hour, and is 
never the affair of a very few minutes, as our contempo- 
rary appears to suppose. But the best possible evidence 
of the truth of our statement is found in the fact that the 
twenty minutes available was not enough to complete the 
operations at Llandulas, and it is certain that if the trucks 
had not run away the mail would, of necessity, have been 
detained outside Llandulas till the line was cleared. 

As to the assertion of our contemporary, that we were hard 
to please because we stated that had the trains been closer 
together there would have been less danger, it is enough 
to say that he hassince found occasion to alter his opinion; 
and so recently as last Tuesday hequietly repeated thestate- 
ment as though he had elaborated it from his own internal 
consciousness, and gave it to the world for the first time as 
rather a smart thing than otherwise. “Had the goods 
train itself,” he writes, “been five minutes behind time, 
instead of only two, the accident might not have occurred; 
for it is obvious that delay in the movements of the goods 
train would be equivalent to greater punctuality in the 
mail, and we have already seen that if the latter had been 
nearer to its time the block signal would have given suffi- 
cient warning. The parties in charge of the goods train 
had a quarter of an hour at their disposal when Llanddulas 
was reached. This was the interval before the mail train 
was due. As the latter was five minutes late the actual 
interval was so much more. Had the interval been less, 
and had the brakesmen proceeded to manceuvre their train 
in the way they are shown to have done, their conduct 
would really have been much more blameworthy. Yet we 
see that, as the trucks would then have been later (all other 
things being the same) before they started down the line, 
the mail train would have been in sight of the signal, and 
in fact in sight of the trucks too, so that the danger might 
have been avoided. Thus, if the conduct of the brakes- 
men and the station master had been a little more reckless 
—had they only sailed a litttle closer to the wind—all 
might have been well.” A little tact would have sufficed 
to prevent our contemporary reproducing as his own, ideas 
which he had already condemned a fortnight previously 
because they were ours. 

We have criticised the Times far more severely than the 
Standard, and we are pleased to see, not without effect, 
the Times, in utter defiance of truth, maintained that 
whether the trucks had run away or not the collision must 
have taken place, if not in the cutting, then in Llandulas. 
It is true the fact that the line was blocked by the 
signals slightly impaired a theory otherwise admirable; 
but the Zimes cares little for facts. Our contemporary, 
however, has at last, by a gigantic effort of intellect, suc 
ceeded in realising the existence of a system of signals on 
the London and North-Western Railway, and evidently 
unaware that the whole world except Printing-house- 
square knew weeks age that if the trucks had not run 
away no accident would have occurred, comes out with a 
statement to that effect as an almost original discovery, 
a thing only brought to light within the last day or two 
in the course of the investigation now pending at Abergele. 
On Monday morning a letter appeared in its columns, from 
which we make the following extracts:—“ We havesaid that 
this second —eo has placed the events of that fatal 
morning in a new light, and to this aspect of the case the 
reader shall be at once introduced. It is now ascertained 
beyond a doubt that the disaster was actually caused by 
the escape of the trucks down the line, and nothing else, 
though it mayfalso be said that except for the shuntin 
operations attempted at Llanddulas the trucks woul 
not ‘have been left standing on the incline at all, 
and could never, therefore, haveescaped.” * * * 
But it must now be observed—for the story at this Fg 
ey ee ae ulas, 
and the operations proceeding at that station, were 
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absolutely protected by signals, These signals, which, 
beyond all question, were duly set, could have been seen 
at a distance of 140) yards from the spot where the trucks 
were standing, and as the driver of the mail train himself 
has now stated that he could have brought his train to a 
standstill in sixty yards after seeing the signal, it follows 
that the mai! would have been pulled up nearly three- 
quarters of a mile on the safe side of Llanddulas.” 

Now, as a matter of fact, the new investigation has not, 
up to the present moment, cast the smallest additional 
particle of light on the subject, nor does it convey a scrap 
of useful information not available before the coroner’s jury. 
Weeks since we informed our contemporary that the acci- 
dent resulted solely from the escape of the trucks, and we 
exposed the errors in articles on the subject published 
almost daily in its columns. In doing so we claimed for 
ourself no peculiar knowledge. The mistakes committed 
by the 7s were patent to the whole world. The cool- 
ness with which our contemporary now asserts that the 
blocking of the line has been demonstrated for the first 
time by the last investigation positively takes our breath 
away. It is magniticent,but it is notgood journalism ;and we 
venture to think that such displays of contempt for fact 
can searcely increase the influence of any paper, or inspire 
its readers with respect for the opinions expressed by its 
writers. The Scandard not long ago told us that we 
“uuderstood engineering, but did not understand journal- 
ism.” Such journalism as this we willingly admit we do 
not understand, nor do we see any reason to be ashamed of 
the fact. 





ENGINE FOUNDATIONS. 

Tuar a firm substructure is essential to the preper work- 
ing of stationary engines is well known, but it does not 
follow that this knowledge is always used to good purpose. 
Circumstances arise, indeed, only too often, under whieh 
the securing of a good foundation by any ordinary arrange- 
ment is out of the question ; and the engineer who lacks 
the experience and ability required to deal successfully with 
such cases never fails to disappoint his employers, Not many 
years since the various portions of an engine were always 
kept distinet from each other. Thus, a great beam was car- 
ried on side walls in no way connected with the cylinder; 
while the fly-wheel was supported on plumber blocks ab- 
solutely independent of the rest of the machine. Asa 
cousequence, the easy working of the machine depended 
on the absolute and relative stability of different portions 
of the structure of the foundation, and the sinking or 
yielding of any one portion disarranged all the rest. To 
obviate such results large sums were expended on the con- 
struction of foundations for even small engines. If the 
ground were bad, piles were driven, and excavations 
made to great depths, and the expenditure thus incurred 
very often exceeded the price of the machine proper. The 
introduction of self-contained horizontal engines did much 
ters better, but there is still plenty of room for 
linprovement 

Under ordinary conditions a heavy base plate of cast 
iron bolted on stone blocks answers very well; but it is not 
certain that under any circumstances such a combination 
of stone and iron leaves nothing to be desired. If the 
engine be large, no single stone block can be obtained of 
proper dimensions, but when two or more are used there is 
always the chance of irregular settlement and consequent 
distortion of the machiuvery to be considered. The plan 
answers well enough where the ground is good; where it is 
bad it does not answer at all, or very imperfectly. To say 
that itis possible to design any one form of foundation 
which will be applicable to every type of engine under all 
circumstances is simple nonsense. The engineer must 
deal with his difiiculties as they arise, and he can hope for 
no assistance from books, because books take no cognisance 
of engine foundations other than the stone or brickwork 
blocks ordinarily employed. In another page we illustrate 
a system of foundatious possessing many advantages, aud 
suitable to the circumstances under which engines are 
ordiuarily erected, but not calculated to meet the ditfiicul- 
ties due to bad ground, or exceptional conditions. Better, 
generally speaking, than stone blocks, it is still open in 
Imany respects to sumilar objections. 

A case lately came under our notice where it is pro- 
posed to erect a steam engine to drive a rolling mill in 
conjunction with a water wheel. ‘The only available place 
for the engine is immediately over the canal leading the 
water to the wheel. Under such circumstances it is mani- 
festly impossible to erect any foundations whatever in the 
ordinary sense of the term. Stone blocks, and cast iron 
foundatious are equally inapplicable. It is therefore pro- 
posed to carry the engive on two wrought iron girders 
spanning the canal and firmly beddedat each end, and it is 
beyond question that the expedient will answer perfectly 
if the girders are made strong enough and the fiy-wheel 
carefully balanced. 

It is to such applications of wrought iron that we wish to 
direct attention. By the aid of girders of this material 
engines can be carried as safely on an upper storey 
as on a ground floor, and under any circum- 
stances the weight and strain of the machinery can be 
trausmitted across treacherous ground to solid foundations, 
A very ingenious application of the principle came under 
our observation some months since. An eminent firm of 
engineers in Kent had occasion to construct some heavy 
Taachinery for pumping out a dock. ‘The circumstances 
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were such that the cost of the pumping machinery was 
reduced to a minimum. The system of construction 
adopted was very simple and efficient. Two long and deep 
wrought iron lattice girders were secured some 6ft. or 8ft. 
apart by cross girders, the space between being great 
exough to admit a three-throw cravk giving motion to 
three large pumps. Two steam cylinders were bolted, one 
ou the top flange of each girder, and the girders also carried 
the crank shaft, fitted with a pinion, gearing into a spur 
wheel on the pump crank shaft. So far the whole was 
self-contained, and ready to be put down at a moment’s 
notice, When in place, the ends of the girder furthest 
from the engine and carrying the pump crank shaft, projected 
over the dock wall, The pumps were supported on a stage 





below, and no special foundations of any kind were re- 
quired, the girders distributing the weight of the machinery 
over a large surface, 

In the application of this principle of distribution by 
the aid of girders consists the best method of dealing with 
these exceptionally difficult cases, which present themselves 
now and then to the mechanical engineer, As a rule it is 
a mistake to spend money in piling and excavating and 
putting in brick and concrete piers to great depths. When 
very heavy pumping machinery, such as that at Abbey 
Mills or Crossness, has to be erected, the case is 
different, and although the use of girders may aid 
the engineer, they will not enable him to dispense 
in such exceptional cases even partially with deep 
and solid foundations. But, generally speaking, it will be 
found that by combining horizontal engines with wrought 
iron girders costly foundations may be rendered un- 
necessary, although engines of very considerable power 
are employed. It is impossible to lay down any particular 
rule to be followed in carrying out this principle, Its 
success or its failure must depend on the tact, skill, and 
experience of the engineer. 








SPANISH AND INDIAN LOCAL WORKS. 

We have been called to account for placing a low estimate on 
road progress in India, it being expected that we should believe 
everything connected with the Government of India perfection, 
shutting our eyes to the fact that it is often behind those of 
Spain and Turkey. We have especi: 
provincial organisation of India is defivient, and an impediment 
to its progress. It is of no use for the advocates of the Govern- 
ment to parade the extension of the engineering department 
and of public works when there are not half enough civil engi- 









y pointed out that the | 


neers in India, nor halfenough money provided for their operations, | 


It is only lately that the muuicyalities of the capitals have 
been allowed to raise loans, and only lately that anything like 
municipal boards have been provided for the great stations, but 
every collectorate or province in India ought to be in a situation 
to raise its own loans, so as to endow not only posterity, but this 
generation with those improvements for which the present and 
next generation can pay. A paltry and narrow-minded system 
of administration keeps each locality in the leading strings of 
the offices at the presidencies, and hence there isa timidity about 
allowing loans to be made and taxing posterity, while the vast 
area of India is left dependent on the casual votes from the 
limited general taxation of the empire. At the time 
the paltry concession of the Ferry Fund surpluses was made 
to the rvad boards of India the Spanish Legislature granted 
to its provinces the right of raising an additional percent- 
age in the land-tax assessment for its own local roads and works. 
We point to this, because Spain has been improved of late years 
to a degree little appreciated in this country, and because this 
improvement is chiefly owing to the operation of this provincial 
system. An example of the working is afforded by a recent 
announcement that the province of Catalonia has obtained the 
necessary authority to raise a loan of 30,000,000 reals, that is, 
£300,000 for public works. It must be observed that Catalonia 
is provided with a better system of railways than any collectorate 
in India. Therearecollectorates in India as important as Catalonia, 
but which of them is put in a position to spend £300,000 in 
public works from its own resources! It must be observed that 
the general rate of interest in Spain is high, not more favourable 
than in India, and that the financial credit of the Government is 
depressed and discredited by repudiation and breach of faith. 
The provinces, however, get money, or at least they did before the 
outbreak of the present revolution, and so would the collectorates 
of India, and without spoiling the market for Indian stocks The 
real want of the engineers of India is money, They are 
employed in making plans and estimates which cannot be 
realised for want of funds. Itis by no means uncommon for a 
single officer to have estimated to the extent of 4 million for 
works of necessity, and not to have had the opportunity of 
executing one single plan. 





LITERATURE. 


but little used in England comparatively to the sister country 
where it nearly altogether replaces brick in railway bridges 
and walls, We have kuown “ uncoursed rubble,” or what 
is called in the “Price-book” “ random rubble masonry.” 
done at 6s. 6d. per cubic yard, but it was under very 
favourable circumstances, The first part of the volume 
coucludes with a selection of specifications for telegraphs, 
railway construction, maintenance, and working. The last 
clause appears at first sight rather unusual and superfluous: 
but although it does not apply to our lines, yet it does ned 
many that exist abroad. ‘There are also one or two solitary 
instances in England where small branch lines are worked 
by a contractor. When a second edition of this work ig 
called for we would suggest that its value would be yery 
much enhanced if a good specification for drainage and 
sewerage work were added to it. A railway Specitication, 
considering the innumerable examples to be obtained, 
is rather out of date in a “ Price-book” professing 
to lay claim to some originality; but a good specifi vation 
for sewerage work is at present much needed by engineers 
and surveyors of local boards, and would be highly appre- 
ciated by them. 

With the exception of “contractors’ plant and tools, 
Part IL. consists of Mr. Glen’s treatise on the “ Law of 
Contracts,” a little work well known to the professional 
public, although we question the propriety of its introduc- 
tion under the present guise. The style and manner in 
which the specifications are writven are very bad; they 
would scarcely be pardonable in an actual working speciti- 
cation, much less in one which is expected to be regarded ag 
amodel. ‘There has clearly been not the slightest attempt 
at any proper revision of language or phraseology. We 
notice typographical errors, such as “ batten” for * batter,” 
grammatical mistakes, as the use of the participle “ laying,” 
for “lying,” aud such phrases as “ constracted of workman- 
ship.” These are blemishes that a little care might have 
easily prevented, and we trust that in future they will be 
expunged. In fact, a large portion of the text of the 
specifications requires to be completely remodelled, with the 
exception of that relating to telegraphs. ‘There are some 
plates attached to Part L. illustrating certain clauses of the 
specifications, We fancy we recognise some old acquaint- 
ances in them, and if so they have scarcely improved by 
age. The lettering and figuring are well executed, but they 
are a great deal too minute; le, without 





U is hardly ] ssible, 
the aid of a microscope, to decipher some of the smaller 


dimensions-—the tin. for instance To render drawings 


| valuable the mere lines are of not half so much importance 





Atchley's Civil Engineer's and Contractor's Estimate and Price-book | 
for Home or Foreign Service, in reference to Roads, Railw sys, | 


Tramways, Docks, Harbours, Forts, Fortifications, Bridges, 
Aqueducts, Tunnels, Sewers, Waterworks, Gasworks, Stations, 
Barracks, Warehouses, &e. d&c., with Specifications for Labour 
and Materials, Contractors’ Plant und Tools; with Rules and 
Exumples for the Construction of Public Works. Illustrated 
with Plates and numerous Woodcuts. By W. Davies HaskoL, 
C.E. To which is added The Law of Contracts, de. By W. 
C. Gite, Barrister-at-Law, of the Middle Temple. Parts I. 
and II, London: Atchley and Co, engineering and architec- 
tural publishers, 106, Great Russeli-street, Bedford-square. 
Tue greater number of the “ Price-books” hitherto issued 
have invariably devoted their contents chiefly to supplying 


data for the architect and the builder; those items which | 


may have had a more immediate relation to engineering 
subjects have been but lightly touched upon, and in general 
a professional man would derive but very little assistance 
from themin estimating the probable cost of a line of railway, 
a canal, or other project peculiarly belonging to his métier. 
In their new publication Messrs. Atchley have introduced a 
variety of details more espec‘ally calculated to be of service 
to the engineer and contractor, while at the same time they 
have not lost sight of those items which form what might be 
termed the common stock of all “ Price-bouks,” ‘here 
are few professional men whose experience has beer so ex- 
tensive, whose note-books are so comprehensive, or whose 
memory is so retentive, that they are enabled to dispense 
with the occasional aid of a good authority upon the cost of 
working details. To many, a standard of this description is 
of the greatest value, as by its means they can prepare an 
approximate estimate at a great saving of labour and time. 
But although we acknowledge the utility of “* Price-books,” 
it must not be understood that we advocate their use to the 
exclusion of all other data. A man’s own experience is the 
real foundation on which to base all his calculations respect- 
ing the repetition of circumstances of a similar nature He 
may call in the assistance of the book to check his own 
estimate, and to supply him with information when his own 
resources are exhausted, but he must not rely upon it too 
implicitly. 

The subject of building culverts with rubble masonry will 
strike the reader as being more fully and elaborately 
treated than in other Price-books, Rubble masonry is 





| once presented with a picture of the universe. 


as the accuracy and clearness of the dimensions. A mere 
sketch with clear and correct dimensions is of more utility 
than the finest line drawing without them. This “ Price- 
book,” when revised in a second edition, will form a useful 
volume for the oflice table of the engineer and contractor. 


Elementary Lessons in Astr By J. Norman Loc KYER, 
Fellow of the Royal Astronomical Society, Editor of “ The 
Heavens,” &c. Macmillan and C 

In this admirable little volume the author has succeeded 


in making his favourite science fascinating to all his 
readers, while he has at the same time produced a very 
clear and well-arranged scientific class-book for the use of 
schools... 

The first thing that strikes one is the arrangement 
adopted. It is always a bold and hazardous movement to 
start a new arrangement, but here the author's improve- 
ment upon the old method is very marked, and certainly 
deserves success, 

In general the reader of an astronomical treatise has 
spent so much of his energy in mastering the metho ls by 
which what seems to be is converted into is that 
there is little strength left to grasp an lrealise the glorious 
final result which it is the very object of these methods to 
discover and proclaim; having spent all his strength in 
ascending the mountain, instead of admiring the panorama 
at the summit, he incontinently falls asleep, But in this 
treatise he is not called upon to perform this task, but is at 
The very 
first chapter gives the stars and nebule, and the next 
describes our great luminary, embodying all the recent 
observations and discoveries concerning him, in which the 
author has himself taken an honourable part. : 

The solar system is then described, and it is not until 
the next chapter that we have an account of the apparent 
movements of the heavenly bodies, and the explanation of 
these. Then comes the measurement of time—light—the 
telescope and spectroscope—determination of the apparent 
places of the heavenly bodies; of their real distances and 
dimensions—and lastly, universal gravitation, Each chapter 
is, moreover, divided into several lessons. 

The style is good, and the typography an 1 plates leave 
nothing tou be desired; indeed, the arrangement is such 
that all the necessary information is put in a clear form 
before the reader, and for a book of reference in which one 
may hope easily to meet with an explanation of technical 
terms we should prefer it to volumes of much greater size. 
We may call attention to Chapter 1V., lesson 26, in which 
the various astronomical terms are clearly described; anc 
more especially to lesson 44, which contains a useful 
summary of the methods by which true positions of the 
heavenly bodies are obtained. Wedo not remember having 
previously met with anything so good as this. 


what 


Martin's Patent Se If-canting Anchor.—A Pamphlet Circular. 


Tuis is one of the numerous productions belonging to a 
class of literature devoted to commerce and invention, and, 
we may add, invention in more senses than one. In the 
olden times of the Tudors and the first Stuart if a court 
favourite wanted to make money he got the king or queen 
to give him a monopoly—such, for instance, as the pleasant 
monopoly of being the sole manufacturer in the kingdom of 
coke from coal. Fancy a courtier arriving in these days in, 
say, the Durham coke-burning districts, and, armed with 
a royal patent, requiring a black mail for every coe oven. 
Not so easily obtained, though scarcely less profitable when 
obtained, is a good monopoly covered by a fourteen years 
patent for an article in common demand—say an anchor. 
Some £300,000 worth of Trotman’s anchors have been 
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sold in England during the duration of the patent. Buta 
profitable patent monopoly under Queen Victoria is rather 
more difficult of obtention than under Queen Elizabeth, 
The best possible contrivance, in a scientific and mechanical 
sense, requires a long tight to bring it into general demand. 
It is certain that the old-fashioned Admiralty anchor, with 
the arms welded to the shank, is very liable to foul the 
calle, is difficult to stow away, and is much weaker, weight 
for weight, than ‘Trotman’s anchor, which we select as 
an instance because it is now very generally known. In the 
Martin anchor the arms are also movable on the shank 
and at its head; but the two arms are bent like a fork 
with the prongs towards the stock, and they swivel in 
planes parallel with its longitudinal axis. ‘ We should say 
that this is a light and yet strong and efficient anchor, the 
only possible objection that we can s e being that a side 
pull of the cable on the stock would possibly throw all the 
work on one of the arms, thereby not allowing the whole 
anchor to adjust itself under such circumstances, as when 
the usual single arm is employed. Once granted that both 
arms can be used without detriment to full efficiency, it is 
clear that a much lighter instrument must be obtained, 
allowing a reduction of one-third the weight of the old 
anchor, while permitting a 50 per cent. higher test to 
be applied We observe that the observation of a 
witness before the Anchor Committee of 1 960, that “ 50 
per cent. of vessels now lost at sea could be saved” is 
quoted by Mr. Martin; but with the omission of the 
fact that the witness was himself au auchor patentee, and 
that he made his statement with some qualification, The 
late Captain Rodger’s improvements were also not merely 
“in the palm of the ordinary anchor;” nor is Trotman’s 
apchor merely * Porter's renewed by Trotman.” However, 
we wish Mr. Martin all the success with shipowners that 
his perseverance and ingenuity so well deserve. 


NOTES FROM PARIS. 
(From our own cor respondent. ) 

M. Sarste CLalne DEVILLE, with the patronage of the Emperor, 
is pursuing his experiments in the application of mineral vils to 
the generation of steam. Not long sin it will be r 
trials were made with a small steam boat ; the other day a small 
locomotive fed with mineral oil drew the Imperial train f 

hee istance of seventeen or eighteen 
li by M. Deville and two ¢ 
1 so made the journey to the intens 
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town of Chalon 
miles. ihe i 

neers, Mounted ¢ 4 
astonisuimment of the spectators Who crowded the stations to see lis 








Majesty pass. We have uy oilicial or scientific account yet either 
of the little steamer, Pucbla, or of the new locomotive ; we a1 

only told that the otl is burnt upon a hearth of fire brick, upon 
Which 1b 1s directed 12 @ fine streauwl [roi a COCK Which 1s Capabic 


of nice adjustment with regard to the quantity allowed to pass, 
and that the oil used is nearly fixed, sligutly viscous, and siwilar 
in its properties to the fixed oils of rapeseed and olives, and con- 
sequently presenting no serious chance of accident. It is adde 
that the locomotive did its work well, over a line of which the 
curves and the inclines are rather severe. Liis to be hoped that 
M. Deville’s experiments may result in the estublishment of an 
ecouomical system of heating, but the promise is not yet very | 
clear. | 
The introduction of passenger carriages two storeys high on the | 
Eastern Railway of France was mentioued some time since in TH: 
Excineer. The following is the account given of their effect in 
reducing the dead weight in proportion to the number of places in 
er trains weigh | 
y tons, and ther power of traction amounts to about 
three tons and a-half at the speed fixed for trains composed oi 
sixteen carriages, of which the gross weight is about 15U tons. 
Now sixteen ordinary carriages Coutain 640 places. Suppose them 
three-parts full, that is to say, carrying 480 passengers, at the ave- 
rage rate of 7jc. per kilometre, this gives a sum equal to 29 
) 
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the dead weight to be drawn is eguai to ninety-six tous, If t 
hew two-stage carciages be substituted for the ordinary kind the 
train will be composed of twelve carriages instead of sixteen, and 
other coucdlitions being the same, the receipts will amount to within 
a few pence of £2, while the dead weigut will only amount to 
eighty-tour tons. in addition to this the cost of rolling stock will | 
be diwinished ; sixteen carriages of the old model come to £48u0, | 
while eight two-stage carriages cost only £3000, The expenditure 
of fuel is of course notably diminished. There is noquestion about | 
the truth of the above statement as far as it goes, but it is not | 
complete. There seems no reason why railway carriages 
should not be constructed in two stages, in fact the 
hew carriages are precisely similar to those used on the 
Auteuil, Versailles, aud other suburban lines of Paris, the 
banquettes, or seats on the root, being closed in at the sides in the | 
former and open in the latter. These upper-storey seats may of | 
course be stuifed and padded, and made comfortable, but they can 
scarcely be made equal to those of the lower stage, and the worst.| 
feature about them will be their want of height, an inconvenience 
in the case of open banquettes, as thousands of Parisian hats could | 
testify if they could speak of their injuries, and a serious evil in 
the case of closed carriages. If the upper storey of the carriage | 
Were left open throughout its whole length, as on the American | 
and other railways, it would form very tolerable second or tuird- | 
Class places; and by the arrangement of the seats lengihwise the | 
doors might be at the two ends, and the upper tier made of the | 
Same width as the lower. The upper compartments o: the new 
Carriages on the Eastern line are sad little coops for the stowage of 

reathing creatures; and considering how careful the French rail- 
way officials are that there shall be scarcely a seat vacant in a 
train, 1 should certamly not like to travel far in their first-tloors in 
the dog-days, 

An engineer named Paraz has put forth a curious plan for run- 
Ning trains round sharp curves—curves of fourteen metres, or 45ft. 
Tadius. His plan is to make his wheels with two tires of different 
diameters, and at the curves to let the outer and larger circle of the 
Wheel run on an additional rail beyoud the ordinary one, raised in 
Proportion to the sharpness of the curve. It is well observed that 

this syste be inapplicable to railways in general it might be 
found useful in the working of mines, factories, &c.* 

The Moniteur Scientifique gives an account of a new system 
of steam traction which was tried the other day between the 
Villages of Baincy and Monttermeil, There is but one central rail, 
and this is smaller than an ordinary rail; on it runs a wheel 
placed in front of the engine, while two other wheels, which are 
the drivers, run on the road itself. A great portion of the 
Weight of the engine is thrown upon the rail, he engine is con- 
structed of steel, and only weighs three tons. The driving wheels 
are connected with the engine by means of gearing and an endless 
Screw in such a manner that one turn of the wheels corresponds 
With six strokes of the piston, aud the machine is also provided 
With a peculiar arrangement of springs to prevent shocks at 
Starting, M. Lurmanjat’s engine, it is said, mounts an incline oi 
ling without difticuliy, and performs ten miles an hour as a 
minimum. According to the estimate of the inventor, a line 
twenty kilos, long (twelve and a-half miles) would only cost for con- 
struction and rolling stock, £11,560, and the working expenses would 











* The planis not new. In America wheels have been run on thin flanges in | 


Going round curves, and the game thi ~ 
Wactor’s lines, <i>, E. ing has been done in this country on con | 





| not exceed £2600 per annum. The plan in question is not pro- 
posed for heavy traffic. 
| _ A French engineer named Wagner has found a new use for coke- 
| dust; he makes it into bricks for the formation of partition walls 
| where dryness and lightness are highly important. When the 
| cinders are drawn from the retorts they are laid on a hard beaten 
| fluor, and there pulverised. Ten per cent. of slaked lime is then 
added to the mass, together with a little water, and the whole is 
well mixed together and left for twenty-four hours; the bricks are 
then made in the usual way by machine, and are left fora few days 
| in the air to dry. 

Another artesian well is being sunk in Paris at the Butte-aux 
cailles, and the boring has already proceeded to the depth of more 
than 1LlU00ft. When the water flowed from the well of Passy, 
which is nearly 2U00[t. deep -the water of which, it may be men- 

| tioned, is hot and loaded with sulphuretted bydrogen, and does not 
| rise morethan 4ft. or Sit. above the level of thesoil—a sensible dismi 
nution occurred in the yield of the old artesian well of Grenelle; to 
avoid a similar occurrence in the present case the new well is to be 
carried down to a lower level so as to take its supply from another 
| course. The method of boring adopted is also different from that 
| used in the case of the Grenelie and Passy weils, which were bored 
in the ordinary manner, aud besides occupying Wany years gave 

| rise to numerous accidents and many disappointments. The in 
strument employed for the boring of the new well isa heavy trepan 
of wrought irun armed with steel teeth, managed by means of a 
serics of fir spars armed with iron catches, by means of which they 
are connected or separated with great facility; the trepan is also 
urnished with a catch, by means of which it can be lifted and 
dropped alternately, so as to give several blows a minute on the 
gh which the boring ws being pushed. When the trepan 
has broken up a certain quantity of rock it is withdrawn, and an 
iron spoon or scoop inserted into the boring. The scvop consists 

a wrought-iron cylinder, which enters the naga of devris by its own 
weight, and is furuished with a self-closing trap which prevents 
of the soil when the scoop is rawed. The 

the trepan 1s only about 2ft,, as w greater one wo 
the steel teeth, The operations, as in the case of the Passy well, 
are periormed with the aid of a steam engine, 
S sof wells, I may give a curious example for the history 
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| of inve s. The instantaneous wells of Mr, Norton have attracted 
| cousiderable attention in France, especially since the applica 
} tion of the system in the Kaglish expedition to Abyssinia, but M. 
| Morel, «a retired naval ollicer, has sent a communication to 
| the utitic Association ot France, in which he lays claim to 
the invention whica he patented in the year 1861. M. Morel 
1ys that several such weils as those formed by J Nort 





existed forsome years at Lordeaux; they are ** pneumatic, pseucio 


artesian, and continuous.” The first of these was formed in M, 


Morei’s garden in 1863; it is about 25ft. deep, and « 
sists Sluuply Of a gas pipe terminated by @ screw or hoz ee 


iu cheap well,’ says M, Morel, *‘and hence the invention. 
inodes of operatiua, he adds :— Insertion of a tub 
: seition OF a pierced C 1 









aud bili Li 4 i or tour luel in ul 

tion of w pierced couical borer, fitted with ¢ 

Wil belu u rWards Liiedln With Course 

rehus tl Well pu iwlic. M. Morei gives an ¢ I 

ta on ¢ the system Which ls worth i peat zg > 
PI p 1 > that of Meudou, near Paris, ia whic is 





busiu vol Water iZit. beneath the surface, and extendu g 


of Zale. | JW, & plerced tube With 18 Muzzie, Alid at 





Willin, Is lurced to the Dottuim OF the basin; the sol € 
tube and fills in the interstices between 16 and tie + 
it the pipe be coutinued dowa to the foot of the platea 





you ave a u which Will give forth @ Coustaul sticam ol 





Water wil the lurce Gerived Irom a head of more than LdSit, 

Vexed by opposition and difficulties, M. Morel allowed 
patent to lapse, a.d the invention to besume tle property Of Luc 
public generally. 
* ‘Phe story, however, does not end here, another inventor, whos¢ 
haine Las escaped wy memory, has written toa scientil journal 


J 
ved the same method befure either Mr. dS 











say that le pa.cu 
or Lieutenant dlorel, that his patent is stull in force, and that | 
has given Dir, Norton icgal uotice of lis previous cialis, Thi 
Cas ald e the rrench Government a hint for the improv 
ment ¢ the woiking Oi its patenut-ofice, ior the difiicuity o 


ascertaining if any given invention has been previously patented is 


much greater in Pars than in London; French specifications are 








nut printed, and the lists and analyses are neither so Complete nor 
pu i so € sthe Lnglish. There are some things, still, 
that are managed better in Eugiand than in France, 

M. Delaurier has occupied himseif with the production of 
powertul galvanic batteries which should cost but litle to main- 
tain the: Lion and give off no delete:1ous gases, aud the means 





which he udepted were the transiormation of hitric acid ito 


sulphate of amuouia with the aid of sulphuric acid and hyd: 
aud this he accomplished through the medium of protesulpuat 
toliowing is the recipe given lor practice: —lwenty 
parts by weight of protosulphate of iren, to be dissolved, as fur as 
possibie without contact Wit tie alr, In thirty-six paris of Water; 
add lictle by little, stirring the mixture durimg the piocess, seven 
parts of sulphuric acid mixed with an equal quantity of water ; 
iastiy, add im Lue same auuer One part of Ritric acid diluted with 
its own weight of water, M. Delaurier says that the liquid pro- 
duced is the most ellective and the most economic with which he 
is acquainted for attacking iron, zinc, and other metals, without 
ing hydrogen or binoxide of nitrogen, 

A ciart as recently appeared of the French seas, which shows 
the nutwie of the rucks discovered on the coasts, and the distribu- 
tion of sand, gravel, shingle, mud, rocks, &c., distrivuted beneath 
the seas ‘he profiies of the shore above and below water are also 
shown, a8 Wellas the direction of the winds, and the rainiall in 
Various parts of France, 
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EARLY HISTORY OF THE IRON TRADE IN 
sUUTH WALES. 
THE GUEST FAMILY. 

IN a previous article (July 17th) we traced the rise of this family 
to the entry ou the iroumaking world of young Josiah John Guest, 
aiterwards so well knowu as Sur John Guest. In his youth he was 
ardent, energetic, with that inquiring turn of mind which, when 
united with an elergetic disposition, olten forecasts an lnportant 
future. It is the prying, inquisitive boys, such as James Watt 
and George Stephenson were, who have given us giants in the 
mechanicai and engineering worlds. Reversely, the ureaming and 
the tardy of our youth give us poets and preachers; such a ove we 





} can faucy was Milton im his boyhood. As for the latter class 


Scott, the great commentator, was famed in his youth ouly ior 
lagily rolling huge stones. Young Guest was fearless like his race 
Dowa into the mighty deep of coalpits—unovelties in his day 
he wandered—amongst every process of ironmaking penetrated 

until he knew as much as any coluer or puddiler did, and if he had 
had stvength like them could have worked as well. ‘Lis was good 
policy on his part, aud im later days it has been followed with 
similar success to that which attended his eifurts. Mr. Robert 
Crawshay, Low the proprietor of Uytartaia Works, was in his early 
manhvou one vi ie Vest Workimen that ever svepped on a mul 











fluor, He puddled and rolied witu the best, aud wad lis diuuer 
brought Gown to the WurKS just the salle as an Ordinary WorkKuian, 
So with Mr, Richard Fothergill, ove of the largest employers of 
labour at Plymouth and Abernant Works. In his youth he was 
taught what physical labour was, and many a day pursued it with 


| Vigour, working with pick and shovel like a navvy. Young Guest 


soon put his knowledge into practical working, and when he had 
sole command at Dowlais surrounded himself with some of the 























united efforts, combined with his own, Dowlais soon became a 
name of power and importance. One of his specialties was to get 
the best talent and pay the best price for it, and this answered 
well; but it is questionable if he would have displayed so much 
ironmaking geal in early manhood but fur domestic misfortunes, 
In 1817 he had marricd a Miss Ra 
wd domestic life opened out to hi 
cou/eur dé rose tuat 18 Liles young dream, il « secu us abrup ly. 
foliowing year, and Guest dashed at trade with a 
agony, we ought to say—as if to wreak lis vengeance 
on the power that had bereft him, Though the impulse was wild 
the hand of the heluisinan was strong and the eye ciear and keen, 
and his fortunes rose at every dash, 

Ly the year 1822 he had increased his furnaces to eight, each 
averaging a yield of fifty tons weekly. Like many of the large 
manutucturers of the kingdom, he derived immense benetit from 
the issue of £1 notes, but, unlike many, was soon independent of 
their support. When the commercial troubies of 1820 occurred 
le weathered the storm, though 1t was a cluse shave, as a bank of 
his at Cardilf was hardly run, and his London banker at the most 
critical time withdrew his support, 

Io 1825 Mr. Guest entered Parliament as member for Honiton, 
a close boro and held it until 1841, when, in a contest with 
Sir G. Warrauder, he was defeated. There lias long been floating 
in the neighbourhood of Dowlais an anecdote of his early par- 
liamentary life. ‘That he was indebted to a London club tor his 
seat is pretty well known, and it is equally certain tuat large 
sums of money were spent. Honiton is famed for its shoes, 
Somehow or ovner a large quantity found their way to Dowlais, 
and one day Mr. Guest entered the shop of an industrious and 
most astute dealer in that article, and asked him to take them, 
xpected to | until be had sold the last 
" r, but to his dying day kept 

yes by Lin, and —never paid the bill, 
When Merthyr Tydhi was enfranchised dir, Guest was solicited 


to becoiu $ representative, and did so, retaiuing that houour 
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of his death, His parllamentary duties uid not 


lum irom attending Vigliautly as ever to the imcreasing 
He, like many 





vurks and to the hecessitics Of the district. 
ther shrewd dwellers in the valley, saw thata good railway toone 
of the seaports would aid cousiderably the development of 

mineral wealth of the place; so when the scheme ot the Taff 
e Kailway was wooted he was one of tue first to take 1t up 
With spirit, investing no less thaa one hundred thousand pounds 
cluirman of the board. Jiis 
fact of his investment is siguiticant of the prolits of ironmaking in 
these days. nat be should have been able to put aside in a 
speculative scheme so large a sum, retaiuiug sullicient for the 
nt, after less than twenty years’ 

roul that the traue was most 
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lie has been accused of getting enormous riches at the expense 
wuch privation On the part of his i i-~tw have denied them 
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enuow a 


ALLY « Lud. Lecessary additions Which heip ey) ri 
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ua provision fur ola Wor i » Ula 
, erected ho public WaterWurks, gave bho poopie s park, but 
i himself 
ipai aud interest. He founded 
a church, and 
lustilutions Of 

. i as Knighted, Ly year 1342 
the nuaber of workinen em loyed at Duwlais was oUUU, so that at 
. aistrict 
su ed 1 Jsvuls. In that year the total amor paid in 
’ I LVS, large Nussian 
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to 7500, of all 


L eiguteen blast luruaces In full lurce pre- 









ited wo the strauger one of tle Wwost strinlug 8c nes that could 
world, ine 


largest in existence. Miles of 





coul y wer adotted with the mounds Of 8uule, Cowl, Ahu mine, 


irs Carricu on seul, On re ridges, 





iron rail that carried the mineral treasures ana raus to 
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Ss, Lhere Wasa Weird Character about the scene 





tue flashing tres, the den SiuKe, tu rual Wali OF elyiues 
nud around all this 
crowds of houses little better tuan shantics housed the untiring 
average paid 
d puddiers 
d smiths 25s. 

Such was the intelligence brought to vear on ironmaking that in 

years the yield per furn per wee 
been increased twenty tons, 


nade in one year (1840) (4,550 tons, an averag 2 OI livre than elguty 


tons the lurhace; the Cols 1 Of Coal Was :l/U tons Weekly, 
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s family devoted and able servants, and each 





but Le had In the “Val 


departin had a fitting president, Oue member of this fi 





’ 
Thomas Evans, was seut as an agent from Dowlais Works to 


iussla, Wher Was received llxe an aimDassador extraordinary, 








Nicholas tlie favoured him with his s; i friendship, and 
lor many a year Dowlais realtsed seme of 1s substantial results, 
Lhis was one of the few feeders to an immense fortune. Another 
may be noticed. Sir John paid but £100 per annum tor the lease 
of the Dowiats lands, and a portion of t estave was sublet to the 





Penydarran Company for £10,000 per a 





fe was one of the first 
aud that most 


ecial bent fur scie 


feasibility of the eiectric t 





ved st pa, 
useful of inventions, the steam wiistle, was his. ‘he idea 
occurred to him in London, and he brought down one time an old 





organ pipe to try tae experimen 





In 1852 a laborious life came almost suddenly to an end. The 
Iron King, as he was then cailed, had been ailing some little time; 
the tide turned, his disurder became uncurable, aud in a few short 
weeks he was no more. * He had found a little nucleus of industry 
on a bleak wountaim; he leit a vast scene behind as his memento, 
Phe lad who with ardent mind had plunged into the coal pit, died 

eat lron King, surrounded wita interests so many aud vast 
> wonder was one mind could sustain the whole burden of 




















sut which such a great aggregate necessitated, But it did, and 





twice married. The second wife was Lady 
Bertie, sister of the Karl of Lindsay, and 
complished scholar, She survived him, and subsequerx 
Mr, Chat 






Charlot 









Schreiber, afterwards M.P. tor Cheltenham, 











The j rty left by Sir John was enormous. The plant of the 
Dowlais Works alone was estimated as worth a miliion aud a-half, 
and other property Of Cconsicerab valu lm ad vo the fhne 
estate of Cauiord Manor, Wimborne, was scat over tue 
country. ‘Lhis manor is now the possession of the heir, Sir lvor 
Guest. Dowlais Works also belong to the heir, but out of the 





revenues the widow and remaining children derive hangsowe 
revenues. 

We shall glance at the present condition of Dowlais, and note 
the various scientific improvements carried out there in a sub- 


ablest scientific men that the north of England produced, by whose * sequent article, 
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MESSRS. PARR AND STRONG'S PATENT BUILDING TUBES. 
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LLANDRINIO House, an elevation of which we give above, has 
been built at Bickley, for J. Bridgewater, Esq., by Messrs. Parr 
and Strong, architects, on their patented hexagonal tube principle. 

The great question of ‘‘ concrete” has been written upon by so 
many able men that we do not intend going deeply into the matter 
on this occasion. The strength of concrete—according to experi- 
ments conducted by the Institute of Architects —gives the following 
results, viz. :—‘* Concrete composed of two parts of lime, thirty- 
six parts of sand, and five parts of cement, can resist a crushing 
weight of four tons to the square inch, being twice the strength of 
Portland stone, eight times the strength of Bath stone, and sixteen 
times the strength of brickwork.” Mr. John Grant, M.I.C.E., in 
his valuable paper “‘On Cement,” has set the question before the pro- 
fession so fully and so truly that there is now no second opinion 
as to the strength of goud cement concrete. But the question we 
are now discussing is, in what form concrete can be most effectually 
used for the building of houses. Several forms are adopted and 
patented, and small houses have been erected on the various plans, 
Some of the patentees urge the cheapness of materialand speedy work- 





FIC.1 Bx, 








manship as inducements to use it, and with much truth. Mr. Edwin 
Chadwick, C.B., in his report last year to the Paris Exhibition 
Commissioners, says that dwellings built of concrete, having 
the necessary adjuncts for health and comfort, have been erected in 
various parts of France at extremely cheap rates. Mr. Chadwick 
also mentions a church at Visinet, as a monolith of concrete, com- 
osed of five cubic metres of river sand, one cubic metre of 
Sodeaiie lime, and 250 kilos. of Paris cement. Since the 
erection of this church many of the sewers of Paris have been 
built of concrete. Mr. Chadwick adds, ‘‘ It wasaverred that houses 
constructed of concrete, instead of being unsafe to occupy within 
a year, would be very safe to occupy within a month.” Concrete 
houses, in Paris, at least, are in price quite as high as those of 
brickwork. The introduction of a movable case, or trough, for 
the erection of concrete walls, removed one of the chief obstacles 
to the production of cheap houses, and gave a stimulant to further 
experiments in buildings. This system has been principally con- 
fined tosmall cottages, or two-storey villas of plainelevation, except, 
rhaps, in the case of some houses recently erected at East Sheen. 

e do not doubt but further improvements will be made as the 
— progress, and in time the best method will be 

efined. 

Mr. Henry Conybeare, in an article “On the Future of 
London Architecture,” feels confident that the time will come 
when concrete and fireproof construction will be generally adopted. 
This writer goes on to show that an ordinary dwelling, which now 
costs £1200, if built of brickwork, could be built of cement concrete 
for £700. We do not endorse this opinion to the full extent; perhaps 
the saving might be from 15 per cent. to 20 per cent. though 
doubtless a cheap building material, walls built of concrete alone 
have their sage as we find from a report by M. L. A. 
Boileu, the architect of the church at Visinet, who in a letter to the 
Moniteur des Architectes, goes into the subject at great length, 


After four years’ careful study of the subject he tells us 
that concrete, in the same manneras masses of rubble masonry, but 
to a much greater extent, is subject to contraction and expansion, 
which relegates to the category of chimeras M. Coignet’s preten- 
sions to construct monolithic edifices with this material. In 
walls of a certainextent, which were built in one continuous length, 
the action of cold dry weather occasioned vertical cracks at inter- 
vals of from 5ft. to 6ft., so at least the sameauthority tells us. A 
surface, be it the wall of a house or an enclosure wall, composed en- 
tirely of concrete, presents a painful {monotony, cold and unsatis- 
factory to the eye. True, lines to imitate the joints of ashler or 
other masonry may be introduced, or the surface may be painted, 
but then like stuccoed walls it is only imitation. Another system 
of concrete buildings has been brought to light by a pottery com- 
pany, but it also has its objections as well as recommendations. 
This last system consists of concrete walls faced with tiles, in such 
a manner as to give the concrete walls the appearance of first-rate 
brickwork. We have not yetseen the work, and therefore werefrain 
from giving any opinion on the subject at present. 

Building with concrete blocks is also being adopted by some 
persons. May’s system of concrete blocks recommends itself from 
the fact that his blocks are laid in courses, the joints broken, and 
when completed and pointed the work will not only look well, but 





be a good job, and no doubt has a great advantage over brickwork. 
Another system adopted in some places for small cottages and 
temporary dwellings, consists of a skeleton framework of iron, 
filled in with panels or slabs of cement, tar, and straw. These 
slabs vary from lin. to 3in. in thickness, and Yin. by 4in. 
in size. We imagine this process will not be - generally 
adopted. Returning to the question of solid concrete monolithic 
walls, the chief and most serious objection. appears to us to 
lie in the great uncertainty of the work. Not that concrete 
properly mixed is not stronger than brickwork, but concrete 
improperly mixed is not stronger than brickwork—it is mere 
rubbish. An unscrupulous builder, or his foreman with a mis- 
taken zeal for his employer’s good, may often deal out his Portland 
cement with a niggardly hand, and the result in that case will be 
that the wall being built of mud will crumble and split. -One 
patentee, when introducing his apparatus to the notice of the 
Architectural Association, ingeniously pointed out the fact that 
the workman having to stand on a high scaffold, bracketted to the 
concrete wall, will in self defence see that the material is pro- 
perly mixed. Now, apart from the fact that if a workman were 
to find fault with the **stuff” he would be at once discharged, it 
appears to us that the parts supporting the brackets might be of 
good concrete, yet the piers between the brackets might be filled 
in with inferior stuff. 

In the constructjon of the walls of the house above illustrated 
hollow hexagonal tubes of sound pottery are laid horizontally 
as headers, having the ends next the weather filled with 3in. or 
4in. of concrete, faced with granite. The ends on the inner side 
are fitted with a tile cap, which is fixed in plain cement. This ca 
has a plain surface, which receives either a thin coat of putty an 

laster or a thick sheeting of paper, which, in our opinion, would 
quite as good ground for the paper proper. The hexagonal 
tube, including the joint, occupies about one square foot of wall 
surface, so that the quantities can be taken out with the greatest 
facility. The walls of the basement are of cement concrete, and 
those of the ground floor, which is 13ft. in height, are of 12in. tubes, 
and from thence to the wall-plate the tubesare8in., so with the inner 








caps the walls are 13in. and 9in. respectively. The granite facing 
the tubes gives an idea of a structure of heen stren; . 
if this were not relieved by handsome cement quoins and 
string courses the ap) ce would be much too sombre 
for our taste. The bond is maintained by strap iron carried hori. 
zontally and vertically at intervals, and where frames of doors and 
windows occur half-tubes meet the joggles, and the interstices arg 
filled in with brickbats in mortar. The arches formed by the tubes 
are really effective, and when light columns are introduced, ag in 
the illustration, the result is good. The roof is the ordi 
Queen post, covered with slates, and having a flat on the to 
covered with a new kind of material called “union metal,” (gf 
this metal we shall hereafter speak fully as to its merits or de. 
merits, as tests may prove. Fig. 1 shows the quoin and window 
ope; Fig. 2 shows the wall in course of erection, with the 
reveals and internal angles, The size of the house may be gathered 
from the following dimensions: Drawing-room, 21ft. by 15ft. 6in, - 
dining-room, 20ft. by 16ft.; kitchen, 17ft. by 15ft.; six bedrooms, 
offices, &c. Each bedroom is fitted with a ventilator formed } 
a hexagon being left empty close to the ceiling line, and in which 
is fixed one of Arnott’s ventilators inside, and on the outside g 
perforated zinc plate is fixed in the tube. Close to the house are 
the stables, &c., the walls of which are built of Gin. hexagons, part 
of which run to a height of 14ft., and that portion over the stable 
to 20ft. in height. The garden wall, which is 205ft. in length and 
about 6ft. in height, is of only 4in. tubes filled entirely with lime 
concrete flush on both sides. This wall has no buttress for its 
length, but at about 30ft. apart 1j{in. round iron rods pass down 
through the hexagons, holes being left for the purpose, into 
granite blocks, This wall, and also that in front of the house, ig 
227ft. long, both built alike—and yet as true as a line. No sagor 
curve has appeared, and for such a length we would have expected 
to find even a slight buckle, but none is there now. It has been 
said that this system is defective from there being no stretchers in 
the work. Now it is almos: impossible for a hexagon wall to fail 
if the foundation is good and the tubes set in cement, and, as we 
said previously, the bond is maintained throughout by the hoop 
iron straps. 

There are many points to be considered in relation to this system 
of construction, when taken in comparison with concrete or even 
brickwork. The first and great desideratum in a dwelling is free. 
dom from damp. It is claimed as a hollow space is left in the mid 
length of each tube; this is here fully obtained. The work is much 
lighter, and yet we think quite as strong as either concrete or brick, 
very much more expeditious in erection than the brickwork, and 
more safe than all concrete. The cost of this hexagonal tubing is, we 
are informed by the patentees, less than brickwork by at least 15 per 
cent. Of this, however, as yet, no fair trial has been made, 
Altogether, we advise those interested in the subject of ** concrete” 
to examine for themselves this system re-introduced by Messrs, 
Parr and Strong. The tubes are manufactured by the Burham 
Pottery Company. The contractors for the work are Messrs, Hill, 
Keddell, and Waldram, of Whitechapel. 





ON THE STATE OF IRON MANUFACTURE IN 
FRANCE IN 1867, 
By M. Jorpan, Professor of Metallurgy at the Ecole Centrale,* 


Tue French empire, considered with reference to iron manufac. 
ture, is in a period of transformation corresponding to the second 
and third period referred to in our notes on the iron manufacture 
of Great Britain. A century ago smelting by charcoal alone was 
known in France ; in 1782 the English engineer, Wilkinson, erected 
at Creusot the first blast furnace available for mineral fuel, but the 
attempt was not successful. In 1810, according to Heron de Vili- 
fosse, this was still the only coke furnace in France. In 1817, Mr. 
Dufaud applied coal to iron manufacture in the small forge of 
Trézy, and later at the great works of Fourchambault. Since that 
date the number of blast furnaces burning coke has steadily in- 
creased, In 1824, the quantity of iron smelted with coke had only 
reached a total figure of 5300 tons,; against about 170,000 tons of 
charcoal iron. It was only in 1851 that the make of cast iron by 
means of mineral fuel became equal to that of charcoal iron, and 
in 1856 the latter attained its maximum and began to decrease, 
In 1866 the total make of cast iron was 1,250,000 tons, out of which 
only 213,000 tons, or about 17 per cent., were charcoal iron. Im- 
provements in the manufacture of cast iron by coke andof wrought 
iron by coal, the radical change effected in the conveyance of metals 
and minerals by the railway system, and foreign—especially English 
—competition have completely altered the circumstances of manu- 
facture in French ironworks, Formerly, as in the provinces of 
Berry and Franche Comté, it was thought sufficient to erect a 
small charcoal furnace to smelt the ores of a small mine, in situa- 
tions where neither ore nor fuel could be brought f10m great distances. 
Now, the ironworks must be placed near the great lines of con- 
veyance, railways or canals; they are placed near the ore if erected 
to make cast iron, and near the collieries if intended to manufac- 
ture wrought iron or steel. 

The make of charcoal iron has diminished, especially since the 
importation of rich ores, containing manganese of Algeria, Elba, of 
Spain, Pyrenees, and Nassau has enabled ironmasters to make coke, 
iron capable of competing with the most esteemed metal of Berry 
Périgord, and Franche-Comté. Foreign ores have penetrated into 
almost every district of the French territory, and those which do not 
import foreign ores, as Champagne, purchase iron made partly with 
them in the south of France. The use of foreign ores, pure or 
mixed with those of France, has enabled ironmasters not only to 
obtain a better quality of metal, but to produce various qualities, 
including some which could not be made with indigenous ores. In 
1855 no French blast furnace could have made Bessemer grey iron, 
or crystalline pig iron; at present such metals can be, and are pro- 
duced, in the South, in the centre, and the north, by mixing 
extraneous ores. : 

The French ironmasters have perceived the necessity of making 
special qualities of iron for certain uses. Formerly, engineers 
used to say: ‘‘Such works make such a quality,” without inves- 
tigating the causes. But now these causes are studied, and in the 
same works an engineer, by availing himself of the resources of 
physical and chemical science, can often make various and distinct 
qualities of cast iron with the same ores. 

The blast furnaces of France can be classified under nine heads. 
Their relative importance in 1866 was as follows :- 


























| No. of 1. 
Works. No. of coke 
(Districts) fea furnaces. Make tons. 
South East .. .. «. ~— 6 56 356,209 
Moselle .. .. «. ean 10 62 256,546 
Franche-Comté . “a4 36 8 74,890 
AMOS cc co co eo 8 ” 9, 
Champagne... .. «2 os «| 62 50 163,731 
eras a 25 175,221 
Centre (Midland) .. .. .. | 30 24 128,876 
Borth-Wett.es co co cc co ll 14 25,189 
South-West .. so .. oe “| 34 18 66,900 
| 197 257 1,252,652 








* From the Bulletin Menseulle de l’ Association Amicale des Anciens Eléves de 
YEcole Centrale, &c. 

+ The French ton is nearly equal to the English, viz., 100) kilog. = 1 tonne 
=0°9846 tons, 





Sourn Kenstneron MusgeuM.—Visitors during the week ending 
19th September, 1868 : -On Monday, Tuesday, and Saturday, f 
from 10 a.m. to 10 p.m., 17,042; on Wednesday, Thursday, ani 
Friday (admission 64}, rom 10 a.m. till 6 p.m., 1899; total, 
18,941; average of corresponding week in former years, 11,553 
total from the opening of the Museum, 7,781,927. 
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JACKSON’S PATENT 


We illustrate in the accom- 
panying engraving a type of 
crane rapidly coming into use in 
London and other cities. 

We have selected the example = 
now under notice from several 
erected by Mr. Jackson in verious 
ee of ge =. is yt for = 
loading and wu ing 28. 
It ceaite of a vertical tubular 
boiler of 2-horse power and 2ft. 
indiameter. The boiler is heated 
by gas from burners placed under- 
neath it, air being mixed with the 

before it is ignited—on Bun- 
gen’s system — complete com- 
bustion takes place, and an 
intense heat is produced, The 
entire absence of smoke is an 
advantage not to be overlooked 
in these days of smoke consump- 
tion and sharp Government in- 
spection. Steam is supplied from 
the boiler at 501]b. pressure to a 
6-in. vertical cylinder, having a 
10-in. stroke, by which the hoist- 
ing-gear is driven. A glance at 
our illustration will suffice to 
show the compactness of the 
arrangement, which occupies but 
very little floor space, so that 
no great encroachments are made 
upon warehouse room, The 
expenditure of gas in this engine 
is from 4000ft. to 4500ft. per week 
with constant working, which is 
effected by ordinary attendants, 
skilled labour being unnecessary. 

The most recent example of 
Mr. Jackson’s apparatus is one 
which has just been erected for 
the London and St. Katherine’s 
Docks Company at their exten- 
sive warehouses in Cutler-street, 
City. We were afforded an oppor- 
tunity of inspecting this appa- 
ratus on Tuesday last, and are 
enabled to furnish the following 
particulars. We may premise 
that from the vast amount of pro- 
perty deposited in these ware- 
ouses, steam generated in the 
ordinary manner has hitherto 
been prohibited. The fire insur- 
ance companies having approved 
of Mr. Jackson’s apparatus in 
which gas takes the place of coal, 
the Dock Company had the first 
engine erected on this principle 
to supply power sufficient for 
working the east area of the ware- 
houses, no additional premium 
having been incurred by its adop- 
tion. The boileris placed inasmal] 
house on a level with the top floor 
of the building. It is of the same = 
type as that already described, but 
somewhat larger, being of 4-horse 
power and 3ft. diameter. The 
gas furnace beneath consists of a 
series of jets by which steam 





CRANE, HANBURY’S WHARF, BLACKFRIARS. 
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can be raised from cold water to 
50 Ib. pressure in twenty-five minutes. After this one or two jets 
suffice to keep the pressure gauge stationary until the engine is 
started, when the furnace can be instantly turned on and the 
necessary pressure maintained. The engine has a cylinder 7in. 
diameter and 18in. stroke. The base forms the water tank. The 
engine works direct on to 85ft. of shafting, from which four sack 
tackles are driven. The lift is 65ft., and more than 500 chests of 
tea are raised per hour ; this work was being carried on with great 
facility at the time of our visit. The machinery in this, as well as 


in other instances, has been made by Mr. ‘Ihomas Middleton of | 


Southwark, and is especially well arranged and finished. 
OBSERVATIONS OF THE SOLAR SPECTRUM 
IN HIGH LATITUDVES.* 

By M. G. GLADSTONE, Esq. 


| 
| 


Tose who have devoted their attention to the study of the | 


spectrum of sunlight, are familar with certain dark lines or bands 
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which make their appearance under certain conditions, and 
sometimes even attain a considerable development. These lines or 
appear to be due to the presence of some substances in the 
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earth’s atmosphere, as they are always most prominent when 
observing the sun through a long reach of air—as at sunrise or 
sunset—while they are scarcely visible when the sun is high above 
the horizon. These lines have, therefore, been distinguished from 
those belonging to the sun, and the name of atmospheric lines has 
been given to them, and they are generally indicated by the letters 
of the Greek alphabet. Thinking that there might occur a good 
opportunity of studying these peculiar features of the solar 
spectrum, as the sun skirts the horizon for a long time in the 
high latitudes to which I was bound, I took a small direct-vision 
spectrozcope with me, and recorded from day to day such observa- 
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tions as I had the opportunity of taking. Unfortunately, the 
weather, during the latter part of June and the first half of July, 
was very different on the Norwegian coast from what it was in 
England at the same time, and while you were glorying in full sun- 
shine, I was more frequently suffering from cold, and prevented by 
clouds and rain from getting the observations I desired. Some- 
times I only got a passing glance at anything that was of sufficient 
interest to record, but there were other days when I was able 
to make a series of observations, and I have selected these to put 


before this Association. . 
The two series of spectra taken in the] Namsen Fjord were 








respectively observed on the Ist and 6th of July. In the first case 
the observations commenced with a clear sky, but subsequently a 
slight cirrus cloud passed before the sun, which caused the 
change apparent in the second; the cirri continued to increase 
as the evening advanced, but the direct view of the sun became 
intercepted by some low islands which were then to the north-west 
of the steamer’s course, and the two last spectra are consequently 
those of the sunlight reflected from the clouds. This will account 
for the cutting off of the light abruptly at the line B. 

The second series of, observations taken in this fjord were under 
a thoroughly clear sky, and the red end was in all cases very 
brilliant. In the first two instances the light was suddenly cut 
off at a, but the line itself was distinctly seen, while the last is 
interesting as one of the occasions when I could unmistakeably seo 
the remarkable line A. Notwithstanding the brilliance of the 
evening, we noticed that the band 3 increased rapidly as the sun 
declined. 

The observations made in the Throndhjem Fjord were not so 
favourably circumstanced. In the first case the sun was obscured 
by a strip of stratus cloud, the second being taken as it emerged 
diatan, while the third, which shows a short and indistinct 
spectrum, was derived from the light reflected from the clouds, 
the steamer having by this time passed behind one of the low hills 
which bound the entrance to the fjord. 

In the last series taken off Stavanger the sky was very clear 
throughout; in the second and third observations the lines were 
unusually distinct, the obscurity of the last being undoubted, 
due to its being taken at a time when the disc was half concealed 
by alow island. The ship’s aneroid stood this evening at 30°23in., 





| and sunset was immediately followed by a most copious dew. 


One cannot fail to remark that, as a rule, the atmospheric band 3 
grows in width and intensity as the sun approaches the horizon, and 
that what in certain states of light or of the atmosphere appear 
to be bands of shade, are under other circumstances broken up 
into lines. Under some conditions the red rays suffer very little 
diminution of light up toa certain point, where they are suddenly 
cut off, while under others the obscuration takes place more 
gradually, and the visible spectrum is much longer. The length 
of the spectrum, however, in no case affects the width between 
the respective lines, which remains always the same, but is entirely 
due to more or less of the extremities being altogether lost in the 
darkness, 


ON SOME FURTHER RESULTS OF SPECTRUM 
ANALYSIS AS APPLIED TO THE HEAVENLY 
BODIES.* 


By Witu1am Hucerns, Ese, F.R.S., Hon. Sec. Royal Astro- 
nomical Society. 


Ihave made since August, 1866, observations arranged accord- 
ing to the classes of the heavenly bodies to which they relate. 
Sec. 1. On the Fixed Stars. Sec. 2, On the Nebulw. Sec, 3. On 
the Light of Comets. Sec. 4, On the Spectra of Sun pots. Sec 5. 
On the Planets. 

A description of the apparatus, which I finally adopted, and which 
appears in all respects trustworthy, is contained in a paper recently 
presented to the Royal Society. This apparatus gave an amount 
of dispersion equal to about seven prisms of dense flint glass of 
60 deg. It is roughly illustrated below. 

The chief difficulties I encountered arose from the unsteadiness 
of the atmosphere. Stars of the first and second magnitude give 
sufficient light for examination with the large spectroscope de- 
scribed, but unless the air is exceptionally steady, the lines are seen 
too fitfully to permit of any certainty in the determination of 
coincidence of the great degree of delicacy required. From this 
cause the work of very many nights has had to be rejected. 

Those observations only are described which have led to a suc- 
cessful result. 





I.—Own THE FIXED Staks. 

A.—Observations to Determine whether the Stars are Moving 
towards or from the Earth.—Supposing waves to be coming in upon 
the shore, a ship leaving the harbour would encounter a larger 
number of these waves ina given time than woulda ship at anchor; 
and, further, the increased velocity of succession of the waves 
which would strike its prow could be determined if the velocity of 
the ship and of the waves were known. Conversely, if the period 
and the velocity of the waves had been ascertained, the captain, by 
counting the number of waves which met the ship in a given 
interval of time, could determine therefrom the motion of his 
vessel. A little consideration will make it evident that a similar 
effect would take place if the vessel were at rest, and the source of 
wave motion were supposed to approach or recede from the vessel ; 
in this case the velocity of the source of wave motion could be 
determined if the initial period of the waves and the velocity of 








DIAGRAM OF SPECTROSCOPE 


their propagation were known. This illustration sets forth the 
principles on which is founded the method of investigation which 
is now to be described. The idea that a change of period in 
luminous or sonorous waves would arise in consequence of a motion 
of the observer, or of the source of the light, or of the sound 
towards or from each other, is due to Doppler. In 1841 Doppler 
showed that since the impression which is received by the eye or 
the ear does not depend upon the intrinsic strength and period of 
the waves of light and of sound, but is determined hy the interval 
of time in which they fall upon the organ of the observer, it 
follows that the colour and intensity of an impression of light and 
the pitch and strength of a sound will be.altered by a motion of 
the source of the light or of the sound, or by a motion of the 
observer towards or from each other. 

Doppler then went wrong, for he sought by these considera- 
tions to account for the remarkable differences of colour which 
some of the binary stars present, and for some other phenomena of 
the heavenly bodies. Now itis obvious that if a star could be 
conceived to be moving with a velocity sufficient to alter its colour 
sensibly to the eye, still no change of colour would be perceived, 
for the reason that beyond the visible spectrum, at both extremi- 
ties, there exists a store of invisible waves which would be at the 
same time exalted or degraded into visibility to take the place of 
the waves which had been raised or lowered in refrangibility by 
the star’s motion. No change of colour, therefore, could take 
place until the whole of these invisible waves of force had been 
used up, which would only be the case when the relative motion 
of the source of light and the observer was several times greater 
than that of light. 

It is obvious from these considerations that this method could 
afford us information of the motion of the star only in the case 
which we knew the period of the light at the time of its emission 
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from the star; for then a comparison of this initial period with that 
observed at the earth would show the exact amount of the change 
of refrangibility due to the relative motions of the observer and 
the star, and as the earth’s motions are known the motion of the 
star coull be determined. 
Now this one essential condition namely, the knowledge of 
may re ag f. fn ICl' eo) 











the perio! of the light when emitted by the star—is Led by 
spectrum analysi Vhen we learn » eX é » of 
trial sist , we hav means ¢ t 
iginal i lr ty the dark li ; star's s} 
which rea ition of the of this sub- 
: . | y that if the lir spectra of the 
stars ar ibject to an unknown amonnt of nt from the 


cause we have now under consideration it 1 not be possible to 
make use of these lines to learn the st: chemical constitution. 
This objection, however. does not obtain, for the int by whic 

the lines would be displaced by any velocity we could with pro- 
bability assign to the stars would be too small to be even perceived 
in the spect hich had hitherto been applied to the 
heavenly bodies. r example, a velocity ten times ater than 
that of the earth in its orbit would cause a line to move through 
space in the spectrum about as great as that which separates the 
components of the double line D of the solar spectrum. Besides 
this consideration. the trustworthiness of the results obtained by 
myself and Dr. Miller in our joint researches was not allowed to 
rest upon the position of a single line, but upon the coincidence in 
general character, as well as in position, of a group of several 
lines. At the time, indeed, when we made our observations we 
were fully aware that these direet comparisons were not only of 
value for the determination of the chemical constitution of the 
stars, but that they might tell us something of the motion of the 
stars relatively to our system. The great relative velocity of light 
to the known planetary velocities, and to the probable motions of 
the few stars of which the parallax is known, showed that any 
alteration of position which might be expected from th 
the lines of the stellar spectra would not exceed a fraction of the 
inte-val between the double line D, a change which could not be 
detected in our We were, however, in possession of 
the information ars, the spectra of which had been ecm- 
pared with the nec ry care, were not moving towards or from 
the earth with a velocity as great as 190 miles persecond. Among 
these stars are Aldeharan, a Ovionis, 8 Pegasi, Sirius, @ Lyra, 
Capella, Arcturus, Polluy iCastor, Recently, in 1866, Klinker. 
fues published a i luence of the motion of a son 
of light upon t s rays, and described therein a 
series of ob e deduces certain amounts of 
motion in th objects observed by him. As Klinker- 
fues employs . y by hi 
method to obt 
 eaaecsoaat ; 
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atic prism it does not seem possible 
formation of the motions of the st 
in ference of period of the luminous waves 
wou iv as possible annulled. It is, however, conceivable 
that his observations of the light when travelling from E to W 
and from W to E might show a difference in the two cases, arising 
from the earth’s motion through the ether. Father Secchi has 
quite recently called attention to this subject. In his paner he 
states that he has not been able to detect any change of refrangi- 
bility in the case of certain stars of an amount equal to the 
difference between vonents of the double line D. These 
results are in acc h those obtained by Dr. Miller and 
myself in 1853, so far as they refer to the stars which had been 
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from that of the earth—th , loes not accompany the 
earth in its motiors—a deviation might be exnected according to 
the direction of the ray within the prisms. T! ntials of this 
experiment are entirely terrestrial, and depend only on the relative 
motion of the prism and the luminiferous medium, and on the 
direction in which the ray passes through the pri M. Maxwell 
has made some careful experiments in this direction, but has 
obtained only negative resul Several of my early attempts 
failed in consequence lispersive power in the appa- 
ratus employed. 1s only after several quite distinct forms of 
ssively constructed that I succeeded in obtain- 
ing an instrument suitable for these very delicate observations. A 
serious difficulty presented itself from the inconvenience, and in 
some degree untrustworthiness for this investigation of the ordinary 
method of reflecting into the instrument aspectrum of comy on 
by means of a small prism placed over one-half of the slit, even 
when every precaution is taken to secure a satisfactory result. 
Various successful operations have been made, and those were 
yen as exemplary which had been made upon:— 

Sirius. —The result of a great many comparisons on many nights 
is to show that the bright line of hydrogen is in a small degree more 
refrangible than the dark line in the star. The amount of dezra- 
dation in wave length which the 
equal to 0109 millionths of a millimetre. Ifthe velocity of licht 
be taken at 185.000 miles per second, and the wave length of Fah. 
at 486 50 millionths of a millimetre, the alteration in period 
observed in the line of Sirius will indicate a motion of recession 
between the earth and the star of 41'4 miles per second. Of this 
motion a part is due to the carth’s motion in space. As the earth 
moves round the sun in the plane of the elliptic, it is changing the 
direction of its motion at every instant. There are two positions 
separated by 180 deg. where the effect of the earth’s motion is a 
maximum, namely, when it is moving in the direction of the visual 
ray either towards or from the star. At two other positions in its 














































































line had suffered was shown to be | 








orbit, at 90 deg. from the former positions, the earth’s motion is at 
right angles to the direction of the light from thestar, and therefore 
has no influence on the refrangibility of its light. The position of 
the star is also of importance, for the effect of the earth’s motion 
will be greatest upon the light of a star situated in the plane of the 
elliptic, and will decrease as the star’s latitude incresses, until 
with respect to astar at the pole of the elliptic, the earth’s motion 
luring the whole of its annual course will be perpendicular to the 
direction of the light coming to us from it, and will be therefore 
without influence onits period. Now atthe time the observations 
on Sirius were made the earth was moving from the star witha 
velocity of twelve miles per second. There remains, therefore, 
a motion from the earth of 294 miles per seeond, which 
appears to belong to the star itself, 

The solar motion in space, if accepted as a fact, will not 
materially affect this result, for according to Struve, the sun ad- 
vances in space with a velocity but little greater than one-fourth 
of the earth’s orbital motion. It is interesting to remark that at 
the present time the proper motion of Sirius in declination is less 
than its average amount by nearly the whole of that part of it 
which is subject to variation. It may be that a greater part of the 
star's motion is now in the direction of the visual ray. t must 
not he forgotten that the whole of the proper motion which can 
be directly observed by us consists of that portion only which is at 
right angles to the visual ray. The motion. aceording to the 
parallax, we attribute to Sirius (Henderson = 0"'!150secs., Abbe” 27) 
will vary from twenty-three miles to forty-three miles per see, 

The real motion of the star will consist of this motion, combined 
with the motion at right angles to it, obtained by the present in- 
vestigation, of twenty-nine miles from the earth. 

Similar observations have been made of several other stars; I 
desire however to submit them to a re-examination. 

B.—Other Spectroscopie Observations of the Fixed Stars.—These 
details we abreviate to their most salient points :—@ Hercu/is—The 
spectrum is continucus with numerous groups of dark lines; it does 
not consist of bright lines as has been stated by one observer. 
Mira Ceti—Spectrum nearly identical with ¢ Orion's. y Cassiopeia 

In addition to Secchi’s bright line in boundary of green and 
blue, a line of equal brilliancy discovered in the red. Also 
dark lines due to absorption, The two bright lines are narrow 
and defined, but not very brilliant. Menometrical measures show 
they are coincident in position with Fraunhoufer’s C and F, and 
with two of the bright lines of luminous hydrogen. 

II.—OBSERVATIONS OF THE NEBULA. 

These have confirmed former investigations, but have not 
afforded much new information, Out of about seventy nebule 
about one-third gave a spectrum of bright lines. 

The variations consist of differences of relative intensity, and, in 
some cases, of the absence of one or two of the lines. It is worthy 
of remark that, so far as the nebulw have heen observed, the 
brightest of the three lines, which is coincident with a line of 
nitrogen, is always present, and sometimes the spectrum consists 
wholly of this line. It is a suggestive fact that in no nebula has 
any additional line been observed on the less refrangible and 
brighter side of the line common to all the nebule. In two or 
three nebule a fourth more refrangible line has been detected. 
The spectrum of the great nebula in Orion was observed and 
compared with terrestrial lines in a powerful spectroscope. 
The coincidence of the strongest line with a double line of 
nitrogen, though now subjected to a much more severe trial 
to a spreading out of the speetrum nearly three times greater 
than in former observations—appeared as perfeet as before. 
The author was not able, even with this great dispersive 
power, and after long and careful scrutiny directed to this 
point, to discover any duplicity in the line of the nebula corre- 
sponding to that which characterises the line of nitrogen. The 
line of the nebula appeared narrower, under the same circumstances 
of slit, than the double line of nitrogen; hut the latter line may 
have appeared broader in consequence of irradiation, as it was 
brighter than the line of the nebu! 

It is worthy of remark that when the induction spark was placed 
before the object glass the line of nitrogen was so much fainter 
that it ceased to appear double, and resembled the nebular line 
Secchi indeed states that with his direct spectroscope this line in 
the annular nebula in Lyra was donble. As, however, the image 
of the nebula was viewed directly after elongation by a evlindrical 
lens, and without a slit, it is probable that the two lines may 
correspond to the two sides of the elongated annulus of the nebula. 

The third line of this nebula was also compared with equal care 
with the narrow line of hydrogen when the spark is taken in rare- 
fied hydrogen. The coincidence of the line of the nebulw with that 
of hydrogen appeared to be perfect. Now~ these coincidences with 
lrogen and nitrogen were made with an apparatus in which a 
difference in wave length of 0.0460 millionth of a millir 
have heen detected. The great proba ity that thes 
itted by hydrogen and nitrogen existing in the nebula 
ir observations to be strengthened almost to certair 
also that the nebula was not receding from us with a ve 
ter than ten miles per second, for this motion, in adiditi 
earth’s motion in the same direction at the time. would have 
da want of coincidence that could have heen observed. Tf, 
however, the nebulz were approaching us they might have a velocity 

; creat as twenty miles per second, for part of this motion would 
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be annulled by the earth’s motion in a contrary direction. It was 
found that when the intensity of the spectrum of nitrogen was 
reatly diminizhed hy removing the induction spark in nitrogen to 
distance from the slit, the whole spectrum disapneared. with the 
ception of the double line, which agrees in position with the lines 
in the nebulze, so that under these circumstances the spectrum of 
nitrogen resembled the monochrematic spectra of some nehn'e 
It is obvions that if the spectrum of hydrogen were similarly 
reduced in intensity the strong line in the blue, which corresponds 
to the third line of the nebular spectrum, would remain visible 
after the line in the red and the Jines more refrangible than F 
had become too feeble to affect the eye. These observations 
suggest the interesting question whether the few lines of the 
spectra of these objects represent the whole of the light emitted by 
them, or whether these lines are the strongest lines only of their 
spectra which nave succeeded in reaching the earth. At present 
we have no positive evidence on this point. Since these bodies 
have a sensible diameter, and in all probability present a con- 
tinuous luminous surface, we can hardly suppose that any lines 
have been extinguished by the effect of the distance of the objects 
from us. If we should ever have reason to believe that the other 
lines which are present in the spectra of nitrogen and hydrogen are 
quenched on their way to us, we should, it seems, have to regard 
their disappearance as an indication of a power of extinction 
residing in cosmical space similar to that which was suggested 
from theoretical considerations by Chéseaux, and afterwards sup- 
ported on other grounds by Olbers and the elder Struve. 
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III. -OBSERVATIONS OF COMETS. 

After reviewing previous results the author, from the subse- 
quent examination of three comets, revokes his opinion expressed 
in his Nottingham lecture that possibly the material of comets 
was similar to that of the gaseous nebulez. The spectrum of the 
faint comet of May, 1867, resembled that of comet I., 1866. The 
light of the self-luminous nucleus gave aline between } and F, and 
the coma was represented by a continuous spectrum, which showed 
that it reflected solar light. The spectrum of Brorsen’s comet in 
1868 was brighter than the two comets previously examined, and 
was examined with a spectroscope of two prisms of dense flint 
glass, with a refracting angle of GO deg. The spectrum consisted 
for the most part of three bright bands, into which the hght of the 
brighter portions of the coma was dispersed. These bands could 
not be resolved into lines even when the slit was made narrow 
The brightest band, which represents three-fourths of the whole 
light, occurs between 6 and F, and is, in a small degree, less 
refrangible than the line of nitrogen with which the brightest of 
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the three lines of the nebulz is coincident. The band in the blue 
was more refrangible than F. The least refrangible of the bands 
occurred in the yellow portion of the spectrum at about the dig. 
tance from E of one-third of the interval of E from D. Comet IT 
of 1868, examined 22nd June, with two prisms of 60 deg, had its 
light resolved into three very broad bands, non-corresponding with 
the three of Brorsen’s. Careful observations were made. in con. 
junction with Dr. W. H. Miller, which determined, within the 
dispersive range of the instrument employed, the coincidence of 
the bands with the spectrum produced by the induction spark 
passed through olefiant gas. This very close resemblance of the 
spectrum of this comet to that of carbon necessarily suggests the 
identity of the substances by which in both cases the light wag 
emitted, though indeed the great fixity seems to raise a difficulty 
in the way of accepting this conclusion. Some two or three cometg 
have been known to approach the sun sufliciently near to acquire 
a temperature high enough to convert even carbon into vapour, 
Indeed for such comets a body of some fixity seems to be necessary, 
With respect to the majority of comets, which are subjected to 9 
less fierce glare of solar heat, it may be suggested that this sup. 
posed difficulty is one of degree only, for we do not know of any 
conditions under which even a gas permanent at the temperature of 
the earth could maintain sufficient heat to emit light—a state of 
things which appesrs to exist permanently in the case of the 
gaseous nebula. The important difference which exists between 
the spectrum of Brorsen’s comet and that of comet IT. appears to 
show that the constitution of comets may possibly not be in all 
cases the same. 
V.—OBSERVATIONS OF THE SUN. 

The author has observed the sun with the spectroscope with 
three distinet objects in view :—1. To discover if the light from 
the less luminous part of the sun near the limb gives a spectrum 
which differs in any respect from that which is formed by the 
light from the bright central parts of the solar dise. The observa- 
tions have as yet failed to detect any difference. 2. It appeared 
possible that a view of the red prominences visible during a solar 
eclipse might be obtained by reducing the light of our atmosphere 
hy means of prismatic dispersion, for, under those circumstances, 
if the red prominences give a spectrum of bright lines these lines 
would remain but little diminished in brightness, and might be. 
come visible. Observations with this object in view have been 
made by different methods, but hitherto without success. 3. The 
third investigation, in which some success has been obtained, was 
with a view to gain from an examination of the spectra of the 
umbra and penumbre of spots some information as to the nature 
of these phenomena. It was not until April J5th, 1868, that a 
favourable opportunity occurred to observe the spectrum of a spot 
with a powerful spectroscope. The spectroscope was rotated 
until the length of the slit was in the direction of the length 
of the spot. When the middle of the umbra was brought 
upon the slit its spectrum appeared as a feebly illuminated 
band upon the bright solar spectrum. The band appeared 
ivided into two parts by the spectrum of the bright pro- 
minence, which at the time exterded nearly across the umbra 
It was obvious that a part only of the light which appeared to 
form the spectrum of the umbra came from that region of the sun, 
In the spectrum of the umbra, which was sufliciently extended to 
show all the lines in Kirchhoff’s maps, no lines were detected 
which were not also present in the spectrum of the sun’s normal 
surface, nor were any lines observed to be wanting. The increase 
of thickness did not take place in the same proportion for all the 
lines. The line C and F, due to hydrogen, appeared to be in- 
creased but in a very small degree. not more so than would be due 
to the feebler intensity of the light. There is a small hand of 
lines a little lees refrangible than } at 1601 to 1609 of Kirchhofi’s 
scale, and which in his map are marked as coincident with 
chromium, which were increased in a very marked degree. The 
lines D appeared in a small degree broader, as if by the aIdition 
of a faint and narrow nebulosity at both edges. The band of 
lines at B was stronger; also the lines } and E, and many lines 
found by Kirchhoff to be coincident with lines of iron. The 
absence of sensible increase in F was marked, in comparison with 
the creater strength of a line or lines. on the less refrangible side 
of Fat about 20662 to 2067°1 of Kirchhoff’s scale. No bright 
lines were detected in the spectrum of the umbra. The author then 
referred to some of the conditions of the solar surface, by which 
the phenomena observed might be brought about. Whatever these 
conditions may be they appear to be of such a character that the 
ibsorption exercised by the hydrogen in the solar atmosphere is not 
materially altered. 

A cooler state of the heated vapours by which the dark lines of 
the solar spectrum are produced would diminish the radiation 
from the gas itself, and thus leave more completely uncompensated 
the absorption by the gas of the light from behind it. Such a 
cause would produce increased blackness of the lines, but would 
not account for more than a very slight increase of breadth. The 
greater breadth of the lines may point to a condition of the 
solar vapours in which their power of absorption embraces, for 
each line. a greater range of wave length. Such an alteration we 
know to occur in hydrogen as its tension increases. It may be, 
therefore, that we have to look for increase of the density of the 
vapours existing within the umbra. Such a state of things would 
indeed follow from the greater force of gravity which exists ata 
spot nearer the sun’s centre. 

We do not knowfrom howgreat a depth below the layer of bright 
granules the light came that we have had under consideration. 
Probably it was emitted, the most part, by that part of the sun 
*h Mr. Dawes has named the cloudy stratum. 

We have at present no certain knowledge of the trne nature of a 
solar spot. Telescopic ohservation would seem to snagest that it 
consists essentially of the unveiling. by the withdrawal and 
dissipation of the layer of bright granules, of that part of the sun 
which is immediately beneath the granules, and of which we 
obtain some glimpses through the pores, which are always present, 

nd are of different degrees of blackness 

The absence of bright lines from the spectra of the umbra would 
show that no considerable part of the light which emanates from 
the umbra of a spot is due to Iuminons gas. This negative 

vidence, however, is probably not sufficient to support the con- 
clusion that no part of the light of the umbra is from such a source. 
The luminous gas would emit light of the same refrangibility as 
some of the dark lines of the solar spectrum. If there existed 
above the same substance ina cooler state, the light might he : 
sorbed, and the feehler emanation of the still Jominons bnt cooler 
vapours might not do more than render less intense the dark gaps 
produced by the vapours on the stronger light of all refranci- 
bilities, which is also present. It must not be forgotten that 
gases, when dense. appear to give a continuous spectrum, as well 
as that of bright lines. 
V.—OBSERVATIONS OF THE PLANETS. ; 

Mars.—In a paper presented to the Royal Astronomical Society 
in March, 1867, I gave the results of further examination of the 
spectrum of Mars. In this paper I deseribe more fully than in 
my former papers the lines in the spectrum of this planet, which 
show the existence of an atmosphere similar to that of the earth, 
though probably not identical with it. I give reasons which 
appear to show that the distinctive ruddy colour of the planet 1s 
not to be attributed to the absorptive properties of its atmosphere, 
but to some peculiarity which attaches to certain parts of its surface. 

Neptune.—I have several times observed the spectrum of Nep- 
tune, but failed to detect any very marked lines of absorption 
which might account for the blue colour of the planet. The 
faintness of its spectrum does not permit any great value to be 
attached to this negative result. 
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32.000 times, Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham,—[ADVT. ] 
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20'2. MATTHEW GRAY, Highburv-hill, Middlesex, and LEMUEL GIBSON, 
Silvertown. Vasex, ‘‘ Improvements in eoating or covering electric conduc- 
tors,”"—92 nd June, 1868 

2023. ALFRED VINCLNT NEWTON, Chancery-lane, London, “An improved 
construction of brick machine.”—A communication from Peter Hayden, 
Pittehure, Pennsylvania, U.S,—24rd June, 1868. 

2050. JOHN Hine, Cockermouth, Cumberland, “ Improvements in apparatus 
for cutting or dressing millstones.” 26/h June, 1868, 

2179. HENRY HARRISON DOTY, Bory-street, Middlesex, “‘ Improvements in 
lamps for signalling and telegranhing at sea, and on railwave, lighting ships, 
docks, ra'lway carriages, and other sim!lar purposes.” — 9th July, 1A68, 

2197. ROBERT MACKTR, Stewarton, Ayrshire, N.B., ‘ Improvements in caps or 
bonnets,’— 11th July 1868. 

2313. WILLIAM GILBERT. Birmingham, “ Improvements in lockets.”—23rd 
July, (868 

2323 AUGUSTE BOCHKOLTZ, Vienna, Austria, ‘Improvements in self-acting 
valves by the use o compressed air.”—24th July, 1868. 

2477. GRORGE LEACH, Lee's, Yorkshire, “ Improvements in machinery for 
carding wool and other fibrous enhetances, and in the mode of and apparatus 
for forming hats or slivers.” — 7th August, 1868. 

2°05. MATTHEW GRAY. Highborv-hill, Middlesex, and FREDERICK HAWKINS, 
Silvertown, Essex, *‘Improvements in the mode of and apparatus ased 
for manufacturing telegraphic insolat« d wires and cables.” 

2509. JOSEPH PODNEY CRrosKRY, Cannon-street, London, “ Improvements in 
looms for weaving.” 1'th 4uaust, 1868. 

2656 SAMUEL RODGERS SAMUELS and JOHN BIRKS, Nottingham, “ Improve- 
ments in the mannfactore of woven fabrics, and in apparatas employed 
therein "— 6th Auqust. * 68, 

2683 CROMWELL FLEETWOOD VARLEY, Beckenham, Kent, “ Improvements in 
electric telerranhs.”"— ‘9th Auquat, 1868, 

2757. JOHN CRAWFORD WALKER, Ga'nsborough-equare, Hackney Wick, 
Middlesex, “Improvements in coppers or boilers for boiling or cleansing 
articles of clothing and other eubstances.”~—7th September, 1868. 








All persons having an Interest in opposing any one of such appi!cations 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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of the amount of price and postage. Sue exceeding %s. must be remitted by 
Post-office Order, made payable at the '‘ost-office. 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent office, Scuthampton-buildings, Chan- 
cery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Clacs 1 —PRIMF MOVERS 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. &c. 
761. W. E. GEDGE, Wellington-street. Strand, London, ** Steam engines.”"—A 
communication. — Dated 5th March, 168. 
This invention consists in arrangements for returning 4irectly into the gene- 
rator the steam which has produced its effect in the cylinder.—WNot proceeded 
with. 
766. J.B. FELL Sparke Bridge, near Newton-in-Carimel, Lancashire, ** Loco- 
motive engines, &c.’— Dated 5th March, 1888. 
For the purpo-e of obtaining greater economy, efficiency, and safety in the 
construction, maintenance, and working of railways and tramways than by the 
ordinary method, the patentee proposes to employ either a single rail in place 
of the two ordinary rails or otherwise two rails, of sach a form and so con- 
nected together as to have the bearing properties of a girder or beam. The 
detaiis of the invention are voluminous. 
770, A. M. CLARK, Chancery-lane, London, “Steam pumps.” —A communicaticn. 
— Dated 5th March, 188. 
This invention relates to improvements in steam pumps, direct-acting and 
applicable either as a feed pump, or as an bycraulic engine. Jn direc'-acting 
hydrauiic engines, in order to obtain the necessary vacuum, a condensing 
chamber is employed together with pumps to withdraw the mix‘ure of air and 
water. According to these improvements the use of the air pump and its ac- 
cessories, or any other mechan‘cal equivalent for the same purpose, is entirely 
dispensed with, the vacuum being obtained without any expenditure of power 
or of steam by means of a valve placed in communication with the suction 
pipe of the pamp. The invention is not fully described apart from the 
drawings. 
771. J Dickson, Belfast, “* Lubricators or tallow feeders."—Dated 5th March 
1858. 





This invention ts applicable to the cylinders of steam engines, It consists in 
the use of a cup having two or more perforations open‘ng into an equal num- 
ber of pipes or tubes whieh communicate with the inside of the cylinder. Tre 
cup is supplied with tallow or other lobricating materi«l from a reservoir. 
Between the cup and the reservoir are two compactly fitting rings, which are 
kept in close contact with the cup and reservoir respectively by means of a 
“pring introduced between them, The reservoir has perforations to correspond 
with those in the cup, and the tallow is conveyed from it to the cup by means 
of a small tube penetrating the two rings. There is also a stop pipe which 
communicates directly between the reservoir and the inside of the cylinder tor 
charging the cylinder with tallow when priming makes 't necessary —#.¢, when 
the piston becom -s clogged with dirt.—Not proceeded with. 
775. J. M. STANLEY, Rhyl, Fi nt, ** Farnaces.”— Dated 6th March, 1868. 
The patentee claims, First, the smelting of iron ore, or meliing ifon unmixed 
with fuel in the cupola or stack, by heat communicated thereto from one or 
more fire places separate therefrom, bat in connection therewith in one and 
the same furnace, secondly, the construction of the fire-place or furnace 
without bars, and with adouble bridge. Thirdly, the modes of ebarging the 
fuel as shown and described. Fourthly, the form and arrangement of the 
meal receptacle between the fire-place and the etack, and the combination of 
the whole in ene and the same furnace, whereby the metal ore ean, if required, 
be smelted or melted metal, puddied ard eomverted into steel direct from the 
cupola, without remelting or removal to a second furnace. Lastly, the appli- 
cation of the fire-place (43 deseribed, to boiler and other furnaces. 
734. J. PARKER, Camberwell, *‘ Apparatus for obtaining motive power.”—Dated 
6t) March, 1868 
By the First part of this invention the inventor combines the steam and air 
more intimately than was effected by his previous invention, for which letters 
patent were granted to him on the 23rd October, 1563 (2620). He then simply 


nozzles placed opposite thereto, which air nozzles were inseried in larger 
pipes, commuricat ng with the cylinder either direct or through an inter- 
mediate receiver. The present improvement consists in forming the pipe by 
whieh the steam and a'r is conducted from the nozzle to the cylinder or 
receiver with one or more angies, elbows, bends, or curves, whereby the steam 
and air, in passing through the pipes, becomes ultimately mixed and combined. 





the Means or apparatus for heati ‘ 
ater for ’ 
: ¥ : ng Ww for baths and other purposes 


By the second part of this invention, he superheats the steam and air so mixed 
aud combined, There are other features, Not proceeded with, 


786. J. G. TONGUE, Southampton-buildings, Chancery-lane London, “ Construc- 
tion of steam boiler.” A communication. — Dated 6th March, \#68. 

The patentee claims, application to steam boi ers and generators of kinds, 
forms, and dimensions, of inclined, cylindrical, or conical tubes, for the purpose 
of establishing a continuous supply of water, as described and shown in the 
drawings. 

819 J. SLATER, Lansdowne-road, S.W.. Surrey, “ Heating the feed-water for 
steam engine and other boilers.” — Dated \Wih March 1858. 

This inventon consists tn the combination of a metallic dome or cistern, into 
which the inventor inserts a number of pipes or tubes, or a col! er spiral tube, 
through which the feed-water passes in its course to the holler or boilers; the 
coufiguration of the dome or cistern he varies so a8 to atapt it to locamo ive, 
stationary, or any other kind or form of high pressure engine boilers. — Wot pro- 
ceeded with 
825. J. G DOvGLAS, Cork, “ Valve motions for oscillating cylinder engines."— 

Dated \th March, 1*63. 

This improve motion is designed forfan oscillating cylinder, and lis action is 
dcrived from the oscillating movement of the cylinder The valve ,ora 
return rod fixed thereto, and working parallel to the cylinder’s exir, has fixed 
or it a pin, on which is a+wivelling block arranged t » slide in the croove or slot of 
acurved guide. This guide is set on a stationary s nd or pin, and it can be 
set at various angles by means of a lever and catch plate. When the guide 
is Inclined in one way, the oscillation of the cylinder causes the valve to re- 
ciprocate suitab!v for making the engine turn in one direction, whi'st, on the 
guide be'ng stuffed so as to be inclined the other way it reverses the motion 
of the valve and of the engine. —Not proceeded with. 


Class 2 -TRANSPORT. 
Including Railwavs and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Hurness, &e. 


756, J.J. ¥ STEVENS, Southwark, “ Railway and other signal apparatus.”’— 
Dated 5th March, 186%. 

The First part of this nvent‘on relates to the construction of signal posts, and 
consists in connec'ing the four uprights by means of lattice work which cone 
verges towards the centre. The Second pert of the invention relates to means 
of preventing the lamp falling to the bottom in cave the lifting chain breaks, 
For this porpose the paten'ee connects a wedge to the slide, and when the chain 
breaks the wedge is jammed againt the upright. 

768. H CONYBEARE, Duke street, Westminster, ‘‘ Rails for railways." —Dated 
5th March, \868. 

This invention relates to the treatment of rails for railways, so as to render 
their surfaces harder than those at present usu ‘lly employed. and consists in 
chilling the surface of the rails by placing the same af er coming from the roll- 
ing mill so that water may be brought into contact with the whole or the upper 
portion only of the rail. Arrangements may be made for the purpose 0” keening 
the rail in proper shape and position whilst under treatment.—ot proceeded 
with 





788. J. CAMPBELL, Lothbury, London, “ Floating docks.”—Dated 7th March, 
1868. 


This invention has reference to a former patent granted to the present 
patentee the 29th August, 1864 (No. 2118), and consists in the construction of 
trays or pontoons with the transverse ribs eufficiently close to allow of a deck of 
stout p’anking to be laid thereon, s> that a vessel can be securely shored, as in 
a stone dock, with the keel resting on proper docking blocks over the ribs, and 
at a sufficient height to admit of the men working under the bottom of the ship. 
The invention consists, Secondly, in constructing docks capable of taking the 
larger class of vessels over shallows, and adapted for the use of travs tor large 
ships, which docks should be as light as poss’ ble, and must be of great width. 
For this purpose it is intended to employ a dock with only two chambers trans- 
versely, one on each side of a centre partition, rrom which the water will have 
to be pamped when raising the vessel. The invention consists in the Third 
place in employing docks of similar construction for the docking of river 
steamers of light draught, which require a dock of considerable width, and when 
the greater amount of water required te be pumped out is not relatively impor- 
tant. The invention has reference in the Fourth place to imorovements in the 
belt referred to in the specification of the former patent, and consists, fi st, in 
enlarging the tanks at the ends thereof, and making, s¥y two or any requisite 
number ¢f bulkheads transversely in each. so as t» en ble the water-tight joints 
of the belt proper to be rvised out of the water for adjustment and repairs with- 
out d.cking. The invention compres other features, a descripiion of which 
we cannot give space to here. 





Class ?.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 


763. J. HARTSORN, Nottingham, “ Manufacture of lace in twist lace machines.” — 
Dated 5th March, 1868. 

In the manufacture of the groundwork of the fabric the inventor ures a 

double warp, that is, two warp threads to each bobbin thread, and these 

it. so 





two warp threads are together equal to each bobbin thread, er theres 
that one side of the mesh is formed with two fine warp threats, anit the 
by the single bobbin thread, and the two warp threads work to form one 
by traversing from one bobbin thread to the adjacent bobbin thread, and being 
in two separate guide or stump bars they act independently when forming the 
tie and twist or plait giving strength to the fabric The net produced in this 
way is double the gauge of the machine. — Not proceeded with, 

78’. H. HARGREAVES, Burnley, “ Looms.”—Dated 7th March, 1868. 

This invention consists in the combination and application of two collers, a 
plate or bar, and a movable lever or link to the so-called * sand roller, "one 
roller having bearings in one end of the bar or plate, such bar being supported 
in a honzontal posiuon near the middle of its length by the sha‘t of the so- 
called sand roller, the end to which the roller is apolied being fixed to a 
bracket on the loom frame, and to the opposite end of this bar or plete a 
lever is hinged, exten’ing uowards, and carrying at its upper extremity a 
roller wh'ch bears on the periphery of the so-called sand roller, having the 
fabric between the two, all such apoaratus being applied to ‘he s r-called 
sand roller, whick has in thie instance a smooth surface, and not sanded or 
roughened. The passes from the breast beim down to and beneath the 
roller at the end of the bar, thence upwards over the roller at the end of the 
lever, passing parily round it, and then beneath it over the smooth roller, and 
at the point of the contact of the peripheries, and wip, or hold, ani carender- 
ing pressure is obtained in a downward diagona’ direction by the passage and 
tension of the fabric which is sufficient for ‘he purposes aforesaid, the fabric then 
passing downwards partly round the smooth roller t» the cloth beam, or it may 
fail into a box, and the cloth beam be dispensed with — Not proceeded with 
792. H. SIMMONDS, Mark-lane. London, “ Machines for hulling or decorticating 

cotton, &c"*— Dated ith March, 1864, 

Here a cylinder formed with longitudinal ribs or teeth is mennted so that 
repid rotary motion may be imparted thereto; the ribs or teeth are of 
peculiar mage. having secured thereon thin steel caps or covers which come up 
to an edge ; this edge is not sharp, but about ove-sixteenth of an it ch w'de, 
more or les. In front of the diec is a concave surface, which has several longi- 
tudival steel teeth or ribs, corresponting with those of the cylinder. The 
concave surface is not concentric with the cylinder, in order that only one of 
the teeth or ribs of the cylinder can be at one time sufficient!y n the teeth of 
the concave to do the work of cracking the hul!, the distance being such that 
the kernel is not hit. The seed is supplied so as to pass between the cylinder 
and the concave, and after the hull hes been cracked the hull acd ke nel fall 
into a receptacle below. — Vot proceeded with. 

827. A. BOURDON, Paris,“ Looms.”— Dated \0th March, 1868. 

This invention is not described apart from the drawings. 











Class.4.-AGRICU '.TURE. 
Including Agricultural Engines, Windlasses, Implements, Fiour 
Mills, &e. 
769. A. V. NEWTON, Chancery-l me, London, “Apparatus for culticating land 
and sowing seed.’"—A communication.— Dated 5th March, 1868. 
This invention is not deseribed apart from the drawings. 


Class §5—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, £c. 
797. R. M. CHEVALIER, Notting hill, London, *‘ Venetian blinds.”—Dated 9th 
March, \o6s. . 

An extension for filing the final specification of this invention haying been 
petitioned for, the documents relating to the invention cannot at pre.ent be 
seen. 

798. J. and J, THOMPSON, Camberwell, ** Fixing door and other knobs.” Dated 
7th March, \#68. 

Among the features of this invention are the following. In order to fix a knob 
on each side of a door when the door is fitted with a mortice lock, the patentees 
form around the boss or stem of the knob a V or similar groove. The bors or 
stem of the knob is received into and fits in a recess in a rose or plate which is 
fixed to the side of the door by screws or otherwise, and, in order to retain the 





discharged steam in small jets from a boiler through thin apertures into air | 


boss or stem of the Knob within the recess in the rose plate, two or more screws 
or o'her projections from the rose plate enter the groove in the kuaob, the ends 
of the screws or p jeetions being catised to bear against the incline: s% te of the 
groove neares: to Whe dc or; the knob is thus held up to the side of the coor, or 
to the rose plate upon 't, but yet is free to tarn withia the recess in the rere 
plate, a equare hole or, reeess being formed through the centre of the stem or 
boss of the knob to receive the end of the lock spindle as 6 usual. 
801. F. J. BAYNES, Js“ington, ‘‘ Kitchen ranges.”"—Duated ith March, 1868. 
According to this invention the inventor claims, First, in the mode of arrang- 
ing bars of kitchen ranges or other cooking stoves, to be actuated, so that they 
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may be capable of being turned at one time into a position to form part of the 
front of the fire-place, and at another time of being turned up to reduce the size 
of the fire as well, and in supporting it, substantially as described. Also in the 
application of supporting or bottom bars to kitchen ranges in position at or 
near the line of the flue passages under the top plate to the oven and boiler as 
siated. Secondly, the arranging kitchen ranges with boilers m and n to be 
heated in manner substantially as described. Thirdly, the arranging ash pans 
with screens or cinder sifters, substantially as explained. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
ents of War or for Coast Defence, Gun Carriages, &c. 
755. “aa BAKER, Fleet-street, London, “ Cartridge cases."—Dated 5th March, 


This invention consists in employing tin foil in the manufacture of cartridge 
cases in combination with paper. 

800. C. W. W. GREENER, Birmingham, “ Central fire breech-loading pistols and 
guns.” — Dated 7th March, 1868. 

This invention consists in making a striker or exploding piston, with a head 
or shoulder, having a projecting peg or arm at right angles. said striker 
or exploding piston is kept in position in the false breech of the gun, by a screw 
entering a groove or slot on the side of the striker or exploding piston, which 
allows the striker or piston to move backwards and forwardsonly. Thepatentee 
then makes a hammer with a hook on the breast thereof, which engages the 
said pr jecting peg or arm on the striker or exploding piston, so that at half cock 
the striker or ex»loding piston is withdrawn, or brought back clear of the 
cariridze, yet is left so far from the hammer when at full cock as to allow of 
a good free blow being given to it. 





Class 7.- FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

812. H. WILLIS, Camden-road, London. “ Organs.”’"—Dated 9th March, 1868. 
This invention is not described apart from the drawings. « ~~ 


774. J. BRINSMEAD, Wigmore-street, Middlesex, “ Pianofortes.”— Dated 6th | 


March, 1868. 
This invention relates to an improved action for pianofortes, and the object 


is mainly to ob ain a repeat. The improvements consist in a particular | 


position and action of a spring and loop, in forming the hopper or sticker with 
an incline at the top, wh'ch presses on the front of the notch after escapement 
has taken place, The patentee connects a spring to the lower part of the 
hopper, carries it up, and forms it at the top into a hook. From the hook he 
carries a loop through a slot in the hopper, or at the sides of the hopper,iand he 
connects the loop to the butt under the notch. 


Class 8 - CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

734. a = tt tae —— Sor cutting and reducing wood, 

Pp tally to prepare i preparation of paper fibre therefrom.” 
— Dated 3rd March, 1868. ¥ " 

For this purpose on a massive bed plate the patentee mounts an axle witha 
crank at one end, driven by a steam cylinder on the same bed plate. On the 
axle is a large disc, which is flat on its side or face, and has one or more cutters 
upon it standing cut from its face a distance equal to the thickness of the slice 
it is desired to cut from the wood. The wood to be cut is placed in an inclined 
trank or tube, open at the ends, and abutting at its lower extremity on the 
surface of the dise in the path of the cutter or cutters, which, as they come 
round, just clear the trunk or tabe. The trunk or tube is packed full of pieces, 
the grain of the wood running by preference lengthways of the trunk or tube. 
At the lower end the wrod rests against the surface of the disc, and when the 
machine is at work, it is driven forward by suitable apparatus at each revolu- 
tion of the disc a distance corresponding with the thickness of the slice the 
cutter or cutters take off from the wood each time theycome round. Theslices 
removed by the cutter pass through an opening or openings formed in the disc 
opposite the cutter or cutters, or are otherwise made to fall upon a pair of 
rollers or breakers, these rollers or breakers taking down the stices between or 
under them and breaking them up into morsels of the size required. The axles 
of the rollers may be parallel or otherwise adjusted with the axle of the disc, the 
rollers being geared together, and one of the rollers is driven by a pitch chain 
gear work, or in other similar mauner from the axle of the disc. When more 
than one cutter is carried by the disc each cutter does not slice the whole width 
S the wood in the trunk or tube, but the cutters divide the width between 

em. 

735. J. W. NASAROW, Finsbury-‘quare, London, “ Manufacture of iron and 

steel.” —A communication. —Da ed 3rd March, 1868. 

In order to produce iron or steel direct from the ore the inventor treats the 
ore with a solution of carbonate of soda in water. allowing the solution to stand 
for a considerable time in contact with the ore. The weight of the carbonate of 
soda employed may be about, say, one fortieth part of the weight of the ore. 


The ore thus prepared is placed in a furnace, or a reverberatory furnace supplied | 


with a hot blast may be advantageously employed. The ore is melted down, 
and iron or steel is obtained according as the metal is allowed to remain in the 
furnace a longer or a shorter time. In this way a compact bloom is obtained 
which may be forged and rolled. Scrap iron also is according to this invention 
treated with a solution of carbonate of soda, an! melted down as above stated, 
carbon being in some cases added. Thus a fluid steel is obtained, which may 
be cast into any desired form, or the metal may be left longer in the furnace 
and formed into blooms, which may be hammered and rolled.—Not proceeded 
with. 

747. G. DAvtEs, Serle-street, Lincoln's Inn, London, “ Manufacture of gas."— 

A communication. —Dated 4th March. 1864. 

This invention relates to the decar uration of gas, the dehydrogenation of 
am nonia, and the desulphuration of hydrusulphuric acid, from which it is evi- 
dent that the process employed 'sprecixely the revers2 of thoxe heretofore known 
and in use for the production of lighting or carburetted hydrogen gases.— Not 
proceeded with. 

753. C. SCHINZ, Strasbourg, France,‘‘ A process for the ial illumination 
of the nitrogen from the products of combustion.” — Dated 4th March, 1868. 

This process, which is intended to be applied to blast and other furnaces, has 
for its object to eliminate a portion of the nitrogen which torms part of the 
products of combnstion by the use of carbonic acid obtained by the decomposition 
of limestone in retorts or muffies, whereby a great saving of fuel is effected. 
We cannot here give space to the details of the invention. 

759. W. HUNT, Castleford, York.‘* Treating certain compounds of copper and 
tron.” — Dated 5th March, 1868. al 

In treating burnt pyrites by heating it with common salt, the inventor passes 
into the furnace a jet of steam; this steam is decomposed, yielding hydrogen to 
the chlorine, and forming therewith hydrochloric acid gas. This gas is readily 
condensible, and by this improvement in treating burnt prrites the nuisance 
created in the ordinary method of treatment is avoided.— Not proceeded with, 
767. H. DRAKE, Carlton Club, Pall Mall, London, ** Essences suitable for soups.” 

—Dated 5th March, 1868. 

Here the inventor first prepares those ingredients which are intended to 
produce the special or characteristic properties of the particular soup desired, 
whether it be, for example, turtle, mock-turtle, muligatawny, thick oxtail, 
creci, game, hare, or other soup or sauce. For this purpose the vegetables, 
with ham and other like ingredients, are heated over the fire with butter, 
whereby the juices are extracted therefrom. Herbs and seasonings are then 
added, and the mass is reduced to a paste by any suitable contrivance, such as 
a mill or mortar, after which flour may be added; or, as he prefers the prepara- 
tion well known as Prested’s prepared roux, which consists of flour from which 
the starch has been extracted, and finally an extract of meat prepared in any 
convenient manner; but he prefers for convenience the extract now well known 
as Liebig’s extract of meat, or the extract called glaze. The mass is then 
thoroughly incorporate’, and when so incorporated will consist of a smooth 
paste. and muy be put in jars or tins for use as required.— Not proceeded with, 
776, T. WHITTAKER, Manchester, “ Preparation of paper to be employed in the 

manufacture of waterproof paper.’’- Dated 6th March, 1868. 

The patentee claims producing an b d, corrugated, or uneven surface 
upon paper previous to passing it through the oil-tar, pitch, or other water- 
waned liquid, by which it is rendered waterproof as and for the purpose 

escribed, 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
764. J. L. CLARK, Sydenham Hill, Surrey, ‘* Differential galvanometers.”— Dated 
5th March, \8%8. 

This invention consists in the construction of an improved form of testing 
galvanometers by a new arrangement of the circuits of a differential galva- 
nometer, so as to make it more portable and equally applicable for measuring 
delicate currents, and for testing the insu’ation of telegraph lines, and also for 
measuring powerful currents, and for ascertaining the internal resistance of 
batteries. The improvement is effected by attaching a shunt or derived 
circuit to both of the conls of a diffe I gal as a permanent part of 
the machine, and by providing plugs by which either or both of the said derived 
circuits or shunts can be thrown into operation ; and the patentee combines this 
improvement with a cer’ain ar or disposition of the terminals and 
connections, and a peculiar key which, though not ir itself new, renders the 
whole combination superior to any form of testing galvanometer hitherto 


773. J. L. P ULVERMACHER, Regent-street, London, ‘‘ P: oducing, applying, and 
ascertai ning the power of electric cnrrents.”— Dated 6h March, 1868. 
This inve ntion relates, First, to a single liquid batter: for constant currents; 








is a good non-conductor of heat, such as burnt fire-clay, by which means the 








| Secondly, to an automatic current-breaker or interrupter ; and, Thirdly, to an 
| instrument for ascertaining the power of electric currents. Refe to the 
is necessary for a lucid description of the invention. 


Class 10.-MISCELLANEOUS 
Including all Specifications net found under the preceding heads, 
650. W. E. NEWTON, Chancery-lane, London, ‘* Washing machines.” A com- 
munication.— Dated 26th February, 1868. 

This invention is not described apart from the drawings. 

651. W. DOWELL, Rhyl, Flint, and J. DOWELL, Penmaenmawr, Carnarvon, 
Wales, ** Locks.” — Dated 26th February, 1868. 

Here the inventors employ the usual arrangement of levers, with gatings in 
the said levers, and a stump on the bolt to engage in the gatings. To the bolt 
they affix a plate, which plate isin contact with the back of the lock case, and 
slides backwards and forwards with the bolt. This plate has two holes, cor- 
responding in size with the key-hole, and so situated in the plate that, when 
the bolt is shot, one of the holes is opposite the key-hole, and when the bolt is 
withdrawn, the other hole is opposite the key-hole. When the key has been 
introduced into the key-hole and turned, it slides the said plate, and thereby 
virtually closes the key-hole, so that the key-hole cannot remain open, except- 
ing when the bolt is either wholly shot or partially withdrawn. By this ar- 
rangement the use of a picklock is prevented. To the case of the lock a spring 
arm or lever is jointed, the end of which is turned at right angles, and bears 
against the end of the plate described when the bolt is shot, and engages ina 
slot in the top edge of the plate when the bolt is withdrawn, and the bolt cannot 
be either shot or withdrawn until the arm or lever has been raised. The rais- 
ing of the arn or lever is effected in the foliowing manner :—In order to close 
the key-hole on both sides of the lock, a sliding plate, somewhat similar to that 
de-cribed, is placed under the front of the lock case, and is connected with the 
other or back plate by means of pins on the said back plate engaging in slots in 
the said front plate.— Not proceeded with. 

654. F. DuMAS, Paris, “ Bathing dresses."— Dated 27th February, 1868. 

This apparatus is made of any suitable impervious or waterproof material, 
and is com posed of one or several pieces, buttoning either in front, behind, or 
at the side by means of s‘raps or bands, or asystem of screws, buttons, or keys. 
The apparatus is surmounted by a hood, to which it is attached by means of a 
collar closing hermetically. This hood is intended to envelope the head, and is 
also of a water and vapour proof material, It carries in front one or more 
pieces of transparent material through which the bather may see. It also 
' carries on one side a funnel, and on the side where the face isto come a breath- 
ing tube; the funnei may be placed in any suitable part of the dress. 

663. J. ADaMS and H BARRETT, St. Helier, Jersey, “ Stopper for bottles.”— 
Dated 27th February, 1868. 
| ‘This invention is not descr.bed apart from the drawings. 


| 665. W. E. NEWTON, Chancery-lane, London, ** Pens and pen and pencil 
holders.”"—A communication, - Dated 27th February, 1868. 

This invention relates to pen and pencil holders, which are to be fitted over the 
end of the finger so that the hand will never be cramped while writing, and all 
| the muscles of the hand and fingers will remain free and undisturbed. The 
| device can be used on any one finger, and will thus be of special advantage to 
| cripples, who would otherwise not be able to hold a pen or pencil. The in- 
| vention consists - First, in the use of a spring bolder of such shape that it can fit 
| over the end of a finger, and of such length that it will reach beyond the first, 

but not quite to the second joint of the finger. The spring holder isa curved 
| plate with two arms lapping around opposite sides of the finger, and it will 
thus have yielding sides and w Il fit over different sized fingers. The invention 
also consist« in the use of an angular pen, which is with :tsshank fitted against 
the underside of the holder, while its split end or bowl projects at a conve- 
nient angle from the direction of the holder and finger. The invention also 
consists in the use of a double bent pen, which has a shank hollow on top to fit 
against the convex underside of the holder while the split end or bowl of the pen 
is convex on top, like every other ordinary pen. The inveniion, finally, ¢ n- 
sists in the application to a pen of a bent piece of metal or other matevial 
which i a fi in for ining ink, te prevent the frequent dipping 
of the pen. 


667. J. H. BA&S, Featherstone-street, London, * Cans, &c.”—Dated 27th February, 
1868, 














Here the patentee forms two can-like vessels of sheet metal, one of them 
larger than the other by the difference of half an inch 10 one and a-half inches 
or more in all directions, He encloses the smaller one within the larger, and 
solders or otherwise unites them together at theirtwo extremities, or otherwise, 
making special provision to prevent as far as is practicable the conduction of 
heat from one vessel tothe other He then fills the interspace between the 
vessels with fine ground cork or other non-conducting solid material. 


669. G. ELDRIDGE and W. C. LOE, Grange-road, Dalston, London, “ Closing or 
stoppering bottl-s.”— Dated 27th Fe ruary, 1868. 
According to ene portion of this invention the inventors construct the neck 
of the bottle or veasel containinz the liquid with channels leading from the body 
| of the bottle into the next. In the neck or mouth of the bottle or vessel they 
place a hollow stopper or valve closed at bottom, and provided with channels 
oropenings made 0 correspond with the channe’s in the neck of the bottle. 
The valve or stopper is pre vided with a seating of india-rubber, cork, or other 
flexible and elastic materia!, the lower edge of which is received in a groove 
made round the solic end of the stopper. When the plug is in its place inthe 
neck of the vessel, the upper edge of the india-rubber or other packing fits into 
areces or chamber formed therein, which prevents the removal of the stopper, 
while it is at the same time free to be rotated in the bottle neck, in order to make 
the channels in the stopper coincide with those of the neck or moath of the 
— or vessel for introducing or emptying the liquid or fluid.—WNot proceeded 
wit 


671. J. CHRISTIE, Newcastle-upon-Tyne, “ Lithographic printing machine.”— 
Dated 28th February, 1868 nisin 
| This machine consists of an endless tympan of leather or any other flexible 
| substa.ce, revolving upon rollers. The paper or otner substance which is 
intended to receive the impression is placed upon a table, and the stone, or any 
other material used for lithography, is made to travel under the tympan, 
within which is fixed a scraper in a box, which grips and secures the paper or 
other substance between the stone and the tympan, without the use of cylinder 
and gri; pers, by means of a crosshead working on motion rollers, the pressvre 
being regulated as necessary by ascrew. The tympan and scraper are made 
| self-acting by connectirg rods driven by a cam from the main shart, connected 
j with crank axles to the crosshead working cn motion bare. Te scraper box 
| ig connected with the crosshead by a screw in the centre which regulates the 
pressure The tympan is worked by a large roller having rack wheels, which 
are worked by a rack attached to the carriage.— Not proceeded with. 


675. A. S. TUCKER, Horsleydown, Surrey, “* Apparatus for the manufacture of 
caps or covers applicable to bottles, d-c.”—Dated 28th February, 1868. 

Here the patentee adds touthed wheels or other equivalents to the apparatus 
or means employed in the specification of a patent granted to him on or about 
the 26th of March, 1867, for ‘improvements in the manufacture of stoppers to 
be applied to bottles and other receptacles,” and he constructs by such 
machinery caps or covers with screws or their equivalents in their inner peri- 
pheries, together with holes, projections, indentations, and suitable configura- 
tions therein, simultaneously with the manufacture of the cap or cover, and 
he uses and employs sheet, moulded, perforated, or other vulcanised india- 
rubber, or other elastic medium, to such or other caps or covers as are more 
particularly applicable to bottles known and technically called in the market 
infants’ feeding bottles, such being previously prepared for this especial purpose 
or use, These caps or covers, when their filling pieces are placed in their 
intended resting places, will form compound caps or covers having chambers 
therein of a novel and useful character. 


676. R. HOWARD, Southampton, “‘ Taps or cocks.”"—Dated 28th February, 1°68. 
Here the patentee applies to the plug or to the hole of the cask a hollow cone 
of wood, gutta-percha, india-rubber, metal, or other suitable material, into 
which the plug is fitted before insertion in the cask; or the cone may be 
inserted in the cask and the plug afterwards driven in. By this arrangement 
the plug will always protrude or extend from the cask at a constant ard 
uniform position, being regulated by the relative diameters of the plug and 
hollow cone. 
680. J. DUNKERLEY, Denton, Lancashire, “‘ Manufacturing hats.”"—Dated 28th 
February, 1868. 

This invention relates to the forming or shaping of the brims of hats, and 
similar coverings for the head, which process is termed curling the brim, and 
the improvements consist in so arranging the apparatus in which the hat is 
enclosed that a space may be left therein ina certain position, so that steam, 
gas, or other heat may te applied only to that part of the brim which is to be 
curled; Secondly, the improvements consist in the novel application and use of 
& metallic or other suitable brim-curling template or form, which is variable in 
shape, according to the shape of brim required, the use of such template being 
to impart its form to the brim. 

681. G. THOMAS, Oldham, “* Sewing machines.”—Dated 28th February, 1868. 

This invention consists, First, in so arranging the upper framing of the 
machine that a portion shall project and extend over the eccentric arm, so as to 
form an enclosed guard or cover for the upper portion thereof, leaving space 
below sufficient for its action ; Secondly, in applying back and front plates to 
the side plates or bearings situated at each side of the upper pulley, so that by 
such addition, when the upper plate is fixed, the said pulley and part of its shaft 
are enciosed within four sides and top plate; Thirdly, the improvements 
consist in applying to the said front or back plate an adjustable lever or finger, 
which, by coming into contact with the strap a little above the central axes of 
the pulley, prevents it turning in the reverse direction, and thus acting as a 
brake upon the strap or driving pulley, and permitting continuous motion in 
one direction only, a cranked rod being supported beneath the brake catch for 
the purpose of raising or throwing it out of action when not required.—ot 
proceeded with. 


689. C. COCHRANE, Woodside Ironworks, near Dualey, ‘‘ Appliance for hot- 
blast water tuyeres.”— Dated 29th February, 1868. 





This invention consists in the insertion into the tuyere, between its surface 
and that of the blast pipe, of a tapering cylinder of a refractory material that 








id cooling effect of the circulating water upon the blast ig almost 

entirely prevented.— Not proceeded with, 

690. E. BAKER, Charles street, Mortimer-street, London, “ Formation and 
application of screw bolts.”—Dated 29th Febrnary, 1868, 

The patentee claims, First, the exclusive use of a bolt with eccentric h 
having a collar with eccentric hole, and constructed and applied substantial} 
as set forth; Secondly, the exclusive use of bolts drawing together and fasten, 
ing two plates or other pieces by means of a flange or flanges formed by the 
compression of an elastic collar, substantially as set forth. 

696. W. SMITH, J. GIDDINGS, and J, BANK, Hull, “ Fire-escapes."—Dated 29th 
February, 1868. 

This invention relates to a new or improved construction of fire-escape 
whereby persons will be enabled to descend from burning buildings without the 
assistance of the crdinary district fire-escapes, thus avoiding the danger caused 
by delay in the arrival of such fire-escapes. The inventor proposss to construct 
a platform or frame to fit the window or other part of a building from which 
it is desired to descend, such platform or frame being capable of being fastened 
or secured within the building. At the projecting end of the platform or frame 
the inventors attach a descending apparatus, consisting of a series of square 
wooden, or metal frames, secured by cords or chains at each corner, such cords 
or chains allowing of the separation of each frame to a distance sufficient to 
form a step, so that when the whole series are lowered from the platform 
ladder becomes suspended therefrom, by means of which persons can Safely 
descend. The lowermost of these frames is provided with & receptacle, into 
which a person may be received in order to be lowered to the ground. The 
apparatus by which the lowering of the ladder and receptacle is effected 
consists of a shaft set in bearings at the other end of the platform. This shaft 
is provided with a crank or winch handle by which it may be turned.—Not pro. 
ceeded with. 


697. A H HILL, Inner Temple, London, “ Luggage labels or pads,”"— Dated 29th 
February, 1*68. 

Here the inventor proposes to form a case of metal, or other suitable material, 
with three sides, and open at the top, the edges of the sides to be s'ightly curved 
inwards or bent over to form a ledge; the paper or card on which the address 
is to be written or printed Is to be placed in a number of layers, or packed 
together and rivetted with a metal eylet. The pack is then to be inserted in 
the case, and the eyelet being brought between two apertures cut in the plate 
of the case, and in asma'l projecting plate above a swivel or ring fastener can 
be passed through the cards and case, and the whole becomes secured together, 
By this arrangement the cards, parchment, or paper slips can be successively 
used from the uppermost layer to the lowest, after which a new pack can be 
supplied. — Not proceeded with. 

698. R. ZWEZ, Harring‘on-street, Hampstead road, London, **Can for cone 
taining petroleum, &c.”— Dated 29th February, 1868. 

The object here is to form a self-acting or safety arrangement, whereby it 
wil! be impossible in pouring the liquid from the can into another receptacle to 
make an accidental overflow, or pour an excess of liquidirom the can. To 
effect this object the top of the can is closed by a cap or cover, in which @ 
funnel or tube is fixed for supplying liqui to the can, and this opening is kept 
secure by astopper, cork orscrew plug, or cap. In order to supply the necessary 
amount of air to occupy the displacement caused bs the pouring out of the con- 
tents of the can by the outlet pipe or spont, the invention places a tube in the 
interior and top of the can, and extends the same within the spout. This inner 
tube being of smaller diameter than the outlet tube a jacket is formed between 
the two, and while the liquid is poured from the outer tube the air flows into 
the can by the internal tube. — Not proceeded with, 

699. J. L. NORTON, Belle Sauvage-yard, Ludyate-hill, London, ‘‘Sinking or 
Sorming wells."— Dated 29th February, 186s. 

Here, in making a pipe well in running or fine sand. the pointed pipe is 
perfurated for a considerable distance at its lower end, so that the total area of 
the perforations may be, say, ten or more times the area of the pipe. Wichin 
this pipe, and extending along the perforated part, an inner tube, also exten- 
sively perforated, is inserted, and around this tube horsehair cloth is wound in 
many convolutions, so as entire’y to fill the outer tube. The horsehair cloth so 
applied effectually stops back the sand, but it a'lows the water to filter into the 
inner tube, and thence it passes into the main well tube and is drawn up by the 
pump. 

701. B. SOLOMON, Abermarle-street, Piccadilly, London.—* Telescopes.” —Dated 
29th February, 1808. 

This invention relates to an improved mode of adjusting the eyepieces of 
telescopes, and aijso to the application of an achromatic eye lens to ordinary 
telescopes. In order to fit the eyepiece to the telescope, the inventor provides 
the tube into which the eyepiece fits with two right angled or bayonet slots, 
into which take two projections on the eyepiece, which eyepiece is thus ad- 
justed to the telescope by two motions only—a forward and a rotary motion— 
so that it may be adjusted cr removed with facility. The tube in which the 
eyepiece fits is provided with two graduated scales to suit the powers of the 
ordinary and of the achromatic lenses, the latter being arranged in a second 
eyepiece, also provided with projections for taking the bayonet slots of the tube. 
The achromatic eyepiece is composed of two lenses, a plane concave and & 
double convex, placed together in the tube. By the application of the achro- 
matic lens a highly increased power is obtainable in telescopes of small size, 
and with an ordinary and an achromatic lens six distinct powers are obtained 
in the same telescope.— Not proceeded with. 

711. S. SHARROCK, Liverpool, “ Construction of piles.”—Dated 2nd March, \868. 

According to this invention the stems of piles are tubular, and formed of 
malleable or ductile metal, either wrought iron or steel, by preference rolled to 
a semi-cylindrical fourm. Two lengths of metal so rolled are placed face to face, 
and rivetted or bolted together toform the stem. The semi-cylindrical sections may 
be rolled without flanges, and they may be put together with external or internal 
butt strips, one on each side, and each rivetted to the two sections of the stem of 
the pile. The screw or other base may be cast and rivetted to the bottom of 
the stem, or may be otherwise formed and fixed. 

713, A. A. USHER, Compton-road, Canonbury, London, “ Respirators.”—Dated 
3rd March, 1868. 

The inven or so constructs his respirators, the subject of this invention, that 
they may be used inside the mouth, between the lips and the teeth and gums, 
whereby no ansight y appearance is given to the wearer He constructs the 
respirators ot two per’orated or reti ulate plates. or of uwo sheets of gauze of 
a form similar ur somewhat similar to the form of the mouth. Between these 
plates or sheets he places dannel or other textile f bric. or wool, cotton, or 
other suitable fibre prepared with a solution of Condy’s disinfecting fluid, or 
other suitable disinfectant. The two plates or sheets he, by preference, con- 
nects together by a hinge joint. so as to enable them rea ‘ily tobe opencd out for 
the purpose of cleaning and renewal of the fabric or fibre placed between them. 
— Not proceeded with. 


715. C. COCHRANE, Woodside Ironworks, near Dudley, “ Valves or dampers for 
pipes, &c "— Dated 3rd March, 1868. 

This invention has for its object so to construct valves or dampers, more 
particularly applicavle to pipes ior conveying hot blast at very high tempera- 
tures, that they shall effectually withstand the great heat of the blast in con- 
tact therewith when closed, while, when open, the valves shall be removed 
from immediate contact with the last.—Not proceeded with, 

716. H. P. REYNOLDSON, Twister's-alley, Bunhill-row, London, “ Portfolios.”— 
Dated 3rd March, 168 

According to my invention instead of having the bac*s made as hitherto, 
the inventor makes them rigid, or nearly so, by placing a plate of zinc or other 
metal throughout the entire length of the back. This back is furnished with 
a number of strings, under one of which each paper or periodical is to be 
slipped. These s rings are attached to ea:h end of the metal plate. The plate 
is then fastened bodily down on to the stiff covers of the portfolio by an inside 
lining. The result of this plan is that the pull and strain of the papers upon 
the strings fall entirely upon the rigid metal plate, and so do not tend in the 
least degree to tear the cover of the portfolio.—Not proceeded with. 


722. J. MANLY, Birmingham, “ Improvements in nails which are used upon 
Surniture, saddlery, &c.”—Dated 3rd March, 1868. d 
The patentee claims the combination of a cast head with a wire point or 
shank in the manufacture of certain kinds of nails, fixed, or put together by 
pressure, substantially as set forth and described. 


723. W. SPENCE, Quality-court, Chancery-lane, London, “‘ Machines for making 
nails.”— A communication.— Dated 3rd March, 1868. 

This invention relates to the manufacture of nails from metal in a cold state, 
and consists in taking a bar drawn to the requisite section for the nails to 
made therefrom, then removing {rom the same a series of small portions cor- 
responding with nails of different dimensions, afterwards taking from another 
face of the bar another series of small portions, answering the purposes 
brads; and lastly, in forming a series of larger nails. . 
725. H. ZOX, Nelson-square, Blackfriars, London, “ Hats and caps, &c.”—Dated 

3rd March, 1868. 

The inventor proposes to constract the hat, cap, or other covering of a —_ 
material c ‘nsisting of horse hair, or other suitable hair, an1 cotton, linen = 
or other fibrous or textile material, which latter may be of any colour or = 4 
of colours desired, or which may consist of a printed warp. The fabric a 
woven is to be applied in a double layer to form the body of the article requir 4 
but it is to be so arranged that the weft of hair in one fabric shall be applied ft. 
right angles, or thereabouts, to the second fabric containing the same hair ser 
in order that a resistance to pressure or tendency to frac'ure the body may 
afforded by the crossing of the elastic hair wefis — Not proceeded with 
710. T. HORSLEY, York, * Breech-loading fire-arms.”—Dated 2nd March, 1868. 

The patentee claims the applying to breech-loading fire-arms @ pin oF oa 
ment, which is displaced by the head of the cartridge when & cartridge is a = 
barrel and the breech is closed, such pin or instrument communicating mo’ ot 
to a readily observed indicator at the exterior of the piece. He also claims 
arranging indicating apparatus substantially as described. 


746, W. and T. MITCHELL, Stacksteads, Lancashire, “ Felt carpeting.” — Dales 
4th March, 1868. = 
The patentees claim, First, the novel and peculiar manufacture of —_ of 
wide feit carpet, printed or otherwise suitable for covering the whole or ro 
the area of a room without seam, cut of one piece in contradis.!ci on 
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prem te and narrow widths, and 


roducing such carpets in separa’ seaming 
py oteed attaching them together as hitherto. Secondly, they claim the 
novel arrangement, , and adaptation of a wide carding engine, to 
be employed for the purpose of delivering a fleece or sliver of wool equal to 
the whole width of carpet desired, as described; and, lastly, they claim the 
arrangeroent, cons' , and ad tion and rising and falling compensating 
rollers, having an intermediate position between an ordinary carding engine or 
eng . and a ball table, that are employed as compensating rollers for the 
endiess sliver cloth distended between a stationary doffing roller and a 
traversing carriage roller, the arrangement of which enables the to-and-fro 
traverse of thejcarriage to deposit from the sliver cloth even layers of fleece or 
sliver fleece upon fleece on the cloth of a ball table, as described. 
H. KENNEY, Southampton-buildings, Chancery-lane, London, ‘‘ Machine 
cutting files.” — Dated 3rd March, 1868. 

‘This invention relates to a machine wherein the file blank is supported below 
a vibrating cutter, which, by a succession of blows, forms the teeth from end to 
end of the said blank, either the cutter or the blank being caused to travel in 
the direction to cause the teeth to be cut regularly from end to end of the same. 
‘The nature of the said invention consists chiefly in regulating, controlling, and 
varying the movements of either the cutter or the file blank, so that the teeth 
cut in the latter are not exactly parallel with each other, also in the peculiar 
construction and ar of the hani for supporting and adjusting 
the file blanks in the novel formation of the cutter, and in the mode of and 
means for operating and adjusting the same. 

730. S. A. BELL, Bow-lane, London, and G. H. H1GGins, Fairfield-road, Bow, 
“« Manufacture of match boxes.” —Dated 3rd March, 1868. 

This i jon is not d apart from the drawings. 

732. J. W. and C. R. HARRISON, Hampstead-road, London, “ Parallel rulers.” 
—Dated 3rd March, 1868. 

With parallel rules as at present constructed, if it be desired to draw parallel 
lines at any set distance, the one from the other, itis necessary to measure off 
the wi P or with some other instrument before the ruler 
can be used. Toavoid this necessity the inventors grad the ing 
links of the parallel ruler. For the sake of clearness and precision they prefer 
that from each mark or graduation on the link a line should be drawn across 
the link, which, when the ruler is accurately set to this mark or graduation, 
will be a continuation of the straight line of the inner edge of one of the 
parallel bars. Then it will be seen that, by passing this edge of the parallel bar 
from one graduation to another, a number of parallel lines may be ruled at the 
distances apart for which the scale is made without any previous measurement 
or setting out.—Not proceeded with, 

733. B. W. A. SLEIGH, Langham-place, Portland-place, London, “ Hydrostatic 
engines.” —Dated 3rd March, 1868. 

This in jon relates to imp on an invention for which letters 
patent were granted to the patentee on the 23rd September, 1864 (No. 2335,, 
‘and consists in an improved mode of applying the aug fon of hyd 
pressure whereby a rotatory motion is obtained, by means of which all manner 
of machinery may be driven, worked, and propelled. 

736. F. CADBY, Birmingham, “ Cruet and egg stands.” —Dated 4th March, 1868. 

This invention has for its object the combination of an ordinary cruet frame 
with an egg stand, so as to form one stand or frame to serve for each and both 
purposes. This may be effected by introducing a series of intermediate rests, 
holders, or rings, arranged between each of the usual cruets or bottles around 
the frame upon the same line of circle, with or in advance of them, these inter- 
secting rings or holders being formed to receive the egg cups.—Not proceeded 
with. 























744. W. K. STUART, Glasgow, “ Apparatus for dealing with and utilising 
sewage.” —Dated 4th March, 1868. 

The patentee separates the solid and other matters in the sewage, in order to 
obtain these in @ valuable and marketable condition, and he delivers the water 
in an unpolluted and pure or nearly pure condition either into a river or for any 
use for which it may be found suitable. This system comprises the employing 
of a single main intercepting sewer or channel to convey the contents of a group 
of city sewers to a suburban t, whereat the separating and utilising 
processes are to be conducted. 

749. J. ASKEW, Charles-street, Hampstead-road, London, “ Hook and eye for 
fastening together the ends of window bliad cords.”—Dated 4th March, 1868. 

The books and eyes are made of sheet metal or tubing with barrels attached, 
in which the ends of the cord are inserted. The ends of the cord are firstly sewn 
firmly together, and then one end is inserted into the barrel of the hook, and the 
other end into the barrel of the eye. Each end of the cord is then sewn through 
and through two holes provided for that purpose in each hook and each eye, so 
as to keep them firmly on the cords, and the ends of the cords when in use are 
jeined together by the hook and eye.— Not proceeded with. 

751. J. COLE and L. MAXFIELD, Birmingham, *‘ Sewing machines,"—Dated 
4th March, 1868. 


This invention refers to the t or formation of a slotted slide 
ing the needle-bar, in which slot traverses a stud or roller secured upon a 
which is upon the end of a travelling shaft, the working of the slotted 

slide upon the disc keeping the needle and the needie-bar in an accurate posi- 

tion during its upward and downward movement.— Not proceeded with. 

752. C. B. ROCKLEY, Cannon-street, London, ** Pipes for smoking tobacco.”— 
Dated 4th March, 1863. 

Here the patentee forms a projection at the bottom of the bowl, and the 
draft passage of the pipes opens into the bow! at the point or apex of this pro- 
jection; then, when the pipe is filled, the tobacco enters the annular groove or 
space around the cone or projection at the bottom of the bowl. This tobacco 
then absorbs all the oi] which distils down the bow! of the pipe during smoking, 
and the oil is effectually prevented from running into the draft passage, for the 
moath of this passage is raised above the groove or space in which the oil 
accumulates. It is impossible also, for the same reason, for the saturated 
tobacco to be burnt, as no air can be drawn through it; Lence, also, the appear- 
ance of the pipe cannot be injured by smoking it below the proper level. The 
cone or proj is most ly made in one piece with the bowl, but it 
may be made in a separate piece and cemented into its place. 


754. A. V. NEWTON, Chancery-lane, London, *‘ Apparatus for measuring 
spirituous liquors.”"—A communication.— Dated 4th March, 1868. 

The object of this invention is to provide a practical, accurate, and econo- 
mical means by which the specific gravity and the temperature of spirituous 
Mquors, as well as the quantity thereof, can be simultaneously ascertained and 

reco! This is done by means of certain apparatus (which 
we cannot here describe) attached to a liquid meter measuring quantity of 
whatever kind, the registering movement of which is extended, so as to give a 
corresponding movement to the recording apparatus of this spirit meter.—Not 
proceeded with. 





757. J. HAMERSLEY, Spencer-street, Clerkenwell, London, “‘ Marine chronometer 
bores.” — Dated 5th March, (868. 

This invention consists in the construction of the brass boxes of marine 
chronometers with a flexible diaphragm or diaph » Whereby the external 
air is prevented from entering the box. 

758. H. A. DUFRENE, South-street, Finsbury, London, ‘‘ Capsules for jars, &c.” 
—A communication.—Dated 5th March, 1868. 

This invention consists in forming a cover for closing jars, pots, and other 
vessels containing other than liquid substances, with a piece of cardboard or 
other analogous material of the required form, with an india-rubb er 
ring attached to the edge thereof. 

760. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Mecha- 
nism for preparing soles." —A communication, — Dated 5th March, 1868, 
This invention is not described in detail apart from the drawings. 


762, J. WESTRAY and J. FORSTER, Barrow-in-Furness, Lancashire, “ Machines 
Sor drilling and boring.’’—Dated 5th March, 1868. 

This invention is carried out in the following manner:—Upon an upright 
pillar, which, for the sake of stability, and to afford a means of fixing the 
machine, is fixed to a base plate, the inventors place a bracket which is free to 
move, when required, from end to end of the pillar, To this bracket they 
joint a flanged bearing, which receives a long crossbar or arm, and through 
which a spindle passes, carrying at one end a bevelled wheel for driving the 
boring or other tool, and at the other a wheel pulley or other gearing for com- 
municating motion thereto. The flanged bearing has quadrant-shaped or 
circular slots cut in it at top and bottom, through which screws or pins are 
passed for fixing the beaving when the position or the angle at which the boring 
or other tool is required to work is determined. The crossbar or arm is 
provided with a forked end through which the tool stock and a hollow spindle 
pass ; the tool stock is provided with a long key way, and the hollow spindle 
with a fixed key ; a toothed wheel is keyed to the hollow spindle in gear with 
the wheel on the spindle passing through the crossbar or arm, and to which 
motion is communicated by a wheel, pulley, or other gearing at the other end, 
and transmitted by the hollow spindle to the tool stock.—Not proceeded with, 
765. C. H. GOULD, Birmingham, ‘Single or combined rivets riveting the 

soles of boots and shoes."’— Dated 5th March, 1868. ah ~ 

This invention relates to metallic rivets which give to the character of the 
work to which they are applied—such as the soles of boots and shoes—the 
appearance of being stitched or sewn with wire. To effect this object the 
inventor forms loops or staples of round wire divided off in an oblique direction, 
80 a8 to leave the wire in a condition for better receiving or undergoing the 
process of pointing, which he effects by the cutting tools that divide the wire, 
and as an equivalent for this staple form of rivet he proposes making rivets of 
4 T form, which may be conveniently msde from sheet metal cut out by suit- 
able tools applied to an ordinary fly press. The improved machinery for 
making or producing an improved, combined, or staple rivet consists of a bed 
Supporting # shaft, which shaft carries a fly-wheel and fast and loose pulley for 
Steam or other convenient power, with lateral and direct cams for, First, 
actuating a feed motion for advancing the wire progressively under the opera- 
Porters cutters j Secondly, for cutting off; Thirdly, for forming; and, 

- for remov: es 
thdenn. ng the rivet so formed from the forming tools.—Not pro- 


772. D. PRICE, Dudbridge, and C. ROWE, Briscombe, Gloucester, “A parat 
Jor combing or ing animals.” — Dated 6th March, 1868, , . " 
This invention is not described apart from the drawings, 





717. Fg gas Blackburn, “ Machinery for preparing size.”—Dated 6th 
1 


, 1868, 
This invention relates, First, to theedashers employed in the washing of 
flour in the preparing of size, and consists in constructing such dashers or 
square shafts with a pair of flanges or collars betwixt which is 
received the fork of a lever working on a fulcrum; this lever is for the purpose 
of raising and lowering the dashers as required, or, where convenient, pulley 


ts speci 
cause the flap or valve to open 
receptacle for deposits as may be required. 
811. W. PIDDING, Brunswick-square, London, “ Pockets formed in gloves, &c.”— 
Dated 9th March, 1868. 





blocks may be employed ; Secondly, to further imp in the appar 
employed tor heating and boiling size or other glutinous com for which 
letters patent were granted to the present patentee in the year 1865 (No. 2883). 


779. W. LANGWELL and H. SPRING, Altercliffe, Shefield, “‘ Bottles.”—Dated 
6th March, 1868. 

In ene description of this apparatus. or hi a 
cylinder horizontally on a pedestal or on standards, to 
revolve by hand or other power. A spindle passes within the cylinder and is 
jointed to two arms or levers with a crank motion inside the head of the 
cylinder; these arms or levers protrude through the periphery of the of 
the cylinder, and the spindle is caused to the 
front or head of the cylinder, by means of a slide rod set in bearings at the 
lower part of the apparatus, such rod being joined to a 
having a fulcrum extending from the rear 
groove cut around and into the projecting end of 
the spindle is caused to advance and retire within the cylinder, and, con- 
sequently, to cause the arms or levers to assume a greater or less obtuse angle, 
and thus to contract or expand the dies or to open and close them. es 
being placed and fixed at the end of two rocking levers, actuated by the 





neck, and that the revolution of all the parts, the bottle Being held stationary, 
will form or cut the neck of the bottle in accordance with the surface of the two 
dies revolving around the neck. 
780. J. WATSON, Durham, “ Biast ”"— Dated 6th March, 1868. 
more elevations, whereby a support is afforded to the superincum! 
which prevents an undue pressure on the materials in the lower 
and thus avoids a dense mass through which the air has to be forced; 
Secondly, the invention consists in raising the temperature of air which is forced 
into blast furnaces by heat arising from gases or other fuel which has been 
used for raising steam or other purposes.—Not proceeded with. 

782. T. ATKINS, Fleet-street, London, “ Apparatus for extinguishing fire.” — 

— Dated 6th March, 1868. 

The object here is to thorougbly saturate all water passing through a hose by 
what the inventor terms a carbonic acid injector, which may be capable of 
giving motion to fluids acting by pressure from the receiver.—Not proceeded 
wuh. 


783. T. ATKINS, Fleet-street, London, “‘ Feeding bottles for infants and invalids.” 
—Dated 6th March, 1868. 
This invention has for its object, and consists in arrangements for so con- 
structing feeding bottles, that fluid may be withdrawn from the bottle without 
air being allowed to enter the bottle.— Not proceeded with. 


mS HOUSTON, jun., Glasgow, “ Composite candles.”—Dated 6th March, 


According to this invention the tee constructs by a continuous process 
moulded composite candles with two or more wicks of different sizes to contain 
or take up the fatty matter of the candle as fast as it is melted, thereby leaving 
SO ey wayne hence the liability to guttering is 


Surrey, “‘Ornamenting bottles, vases, &c.""— 


According to this invention the patentee combines, for the purposes of orna- 
ment and utility, a locket or case to contain a portrait or device with a per- 
fume or toilet bottle, vase, or jar, and for that purpose he causes the bottle, 
vase, or jar to be made with a cavity of greater or less depth in the side or 
stopper, and in this cavity he fixes, by cement or otherwise, a locket or frame 
with a glass cover capable of being opened and closed, and of having a portrait 
or device inserted or withdrawn, and with or without a closing cover. 

790, R. LEAKE, and R. PLATTS, Manch , “ Machinery for etching or engrav- 

ing rollers for printing.” — Dated 1th March, 1868. 
This i is licable to the h known in the trade as eccentric 
engraving and pentagrap hi These machines have hitherto 
been made with single mandrils, supporting a single roller to be engraved. 
This invention consists in applying two mandrils and rollers to the said 
machines, whereby both the roliers are etched or engraved simultaneously, and 
a considerable saving in labour and time is effected. The rollers are mounted 
on the mandrils in the usual manner, and the rollers or the mandrils are con- 
nected by wheels or by bands and pulleys, or the rollers are supported upon 
parallel rails. By varying the relative motions of the rollers the character of 
designs on each may be diversified. This invention is not fully described apart 
from the drawings. 


791. H. SYMONS, Kentish Town, London, “ Fire-guards, &¢.”—~ Dated 7th March, 
1 . 


The fire-guards or screens, the subject of this i jon, ate d of 
separate pieces of plate-metal or wirework in the form of leaves or fans, or of 
avy other suitable design. Each of such leaves or fans is attached to a small 
metal wheel or segment of a wheel, provided with a groove or chamber, into 
which one end of the leaf or fan is made to fit by d ing orany | 
contrivance. By means of this it each leaf or fan is capable of 
having an independent motion imparted to it. The wheels or segments of 
wheels are mounted concentrically upon an axis on which they are free to 
revolve, and are respectively provided with projections and recesses gearing 








hi hh 











the guard or screen), the other wheels or segments of wheels are resp 


interior or on to the exterior of g! where, when in use, they come in con- 
tact, or nearly in contact, with the palms and wrists of the wearer's hands, and 
securing the contents which may have been deposited for safe custody in the 
pockets or purses by means of elastic cords or bands fastened to the top suriaces 


surfaces of the pockets or purses at the entrance to them.—Not proceeded with, 
$13. F. W. BARLOW, Blackheath, Kent, “* Machinery for constructing tunnels.”— 
Dated 9th March, 1868. 

This invention relates to a previous patent granted to the present patentee, 
dated,9th September, 1864 (No, 2207). A ding to this i ion the paten- 
tee forms the cylinder with a transverse ition or end having through or 
below its centre an opening which can be either partially or entirely closed as 
req . As the cylinder is forced forwards through the ground the earth in 
front of the end of the cylinder is worked away and taken into the exterior of 
the tunnel through this opening.— Not proceeded with. 

814. B. Monsweos, Cheam, Surrey, “ Coating metal plates.” —Dated 9th March} 

1 


The patentee claims, First, the use of frames or carrying instruments travel- 
ling in a horizontal direction, so arranged as to cause the plates or pieces of 
metal in process of coating to make a circuit or have a circular travel in 
melted coating metal or flux contained in a suitable pot for the putpose of 





tapering spindle, and revolving in contact with coating metal, or greasy or 
fatty matter, or suitable flux, for the purposes as described. Fourthly, the 
coriuuing with the grease pot with rollers and stuffing-box, as described, a 
vess.’ -t compartment so arranged as to receive any of the grease which may 
escape through the stuffing-box, such vessel or par being furnished 
with a pump by which the grease may be drawn off clear and fit to be again 
used. 





815. W. H. HALsey, Hoboken, New Jersey, U.S.,“ Making articles from hard 
rubber.” — Dated 9th March, 1868. 





816. A. M. CLARK, Chancery- “A us employed for freezing 
liquids.” —A ion.—Dated 9th March, 1 
‘This i jon is mot describ from the drawings.—WNot proceeded 


817. P. F. HALBARD, Burton-on-Trent, Stafford, “ Stench traps."—Dated 9th 
March, 1868, 
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higher than in the trap next the outlet passage. The 
funnel or pan he makes to slide into its place between 
readily removable for the purpose of cleaning trap. 
820. W. B. Kinsey. Cannon-street, London, “ Apparat 
increasing the illuminating properties of coal-gas.” —Dated 
The patentee claims, sea ey application, and use to, and in 4) 
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ing or illuminating properties of coal-gas, of one or 
more fixed horizontal hragms covered with absorbent material which is 
kept saturated with liquid hydrocarbon tion, ily 
as described. wicks which supply the liquid hydro~ 


Thirdly, the combination with a carburetting © 
rod and glass tube for indicating the level of the liquid hydrocarbon 
contained within the vessel or chamber, substantially as described. Fourthly, 





actuated. By these means the leaves or fans, which may be disposed and 

arranged in any desired form, are capable of being expanded or folded up at 

pleasure into any section Of a circle. 

795. ee Bradford, “ Footsteps for upright spindles.”—Dated 7th 

, 1868. 

The object of this invention is to effect a better and more economical luabrica- 
tion of spindles or shafts, and also diminish wear and tear thereof. The 
improvements consist in constructing feotsteps with a circular or annular 
which receives the 
foot of the said spindle or shaft, thus forming a reservoir to contain oil or other 
lubricant, and a small hole or passage is formed from the of the 
reservoir into the ordinary recess to admit a constant supply of the lubricant, 
80 as to keep the space betwixt the foot of the spindle and the step always full, 
and yet none be thrown out or off by the centrifugal force arising from the 
rotation of the spindle or shaft. A portable cover is applied on this reservoir 
to keep out dirt.—Not proceeded with. 

802. E. CASPER, Cannon-street, London, *‘ Apparatus for raising and forcing 
liquids,” — Dated 7th March, 1868. 

This invention relates to an ap wherein water or other liquid is 
forced, by a current or blast of steam or other fluid, through a tube or passage 
into which the water or other liquid is admitted through an aperture or aper- 
tures at the side of the said passage.—Not proceeded with. 

803, P. KocH, New Haven, Connecticut, U.S.A., ‘* Machinery for making metal- 
lic nuts.” —Dated 7th March, 1868. 

This invention is not described apart from the drawings. 

804. H. M. LEE, Manchester, “ Cases employed to contain visiling or address 
cards.” —Dated 9th March, 1868. 

This invention consists of certain novel modifications of the proportions and 
forms of the said cases, whereby they become suitable to be worn on the person 
as an article of jewellery or as an ornament, or as an appendage to any article 
of dress.—Vot proceeded with, 

808. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘‘ Screw bolts 
and nuts and bolts for securing fish-plates and other objects.” —A communica- 
tion. —Dated 9th March, 1868. 

This invention consists in constructing screw bolts with two threads of a dif- 
ferent pitch, and with square or polygonal ends of less dimensions than the 
other part whereby to turn the bolt. 

809. L. BLUMFLELD, Wood-street, Cheapsid:, London, “Construction of cigar 
tubes and pipes." —A communication.— Dated 9th March, 1868. 

This invention consists in adapting the bowl of a pipe to a cigar tube, so that 
the tube may be used either as a cigar tube for holding a cigar, or, by construct- 
ing the bow! of a pipe in the manner siated, so as to fit into the cigar tube.— 
Not proceeded with. 

810. LigUT.-COL. A. F, BAIRD, Pimlico, London, “* Earth closets.” —Dated 9th 
March, 1868. 

This has refi to imp applicable to earth closets, 
and is a further development of the invention patented by the present 
patentee, dated 15th August, 1867 (No. 2351). Asin the former arrangements 
he has a hopper for supplying the earth to a shoot or valve or flap-box, and a 
weighted flap or valve working therein, whereby the deodorising earth is 
supplied to the receptacle fer excrementitous deposits; but in lieu of the 
arrangements for putting the closet into and out of action described in the 
specification above referred to, he adopts the following arrangements :—He 
makes the weighted flap or valve (which is to move on its pivots or axle 
having bearings in the shoot or valve-box), with its weighted portion at a 
right or other angle to the non-weighted portion, which latter has a part or 
projection thereof or theretrom so curved or formed t, being of sufficient 
size, it shall act asa flap or valve for closing the entrance from the hopper at 
the same time that the weighted portion is leaving open the entrance from 
the shoot or valve-box to the receptacle for deposits, by which new 
arrangements the valve or flap itself can thus be provided with a eavity or 
portion into which the dry earth is to bereceived from the hopper, and discharged 
by the action of the ‘ism into the le for excrementitious deposits, 


» 


an thus also act as a measure for measuring out a sufficient quantity of dry earth 














ateaca action, and no more. At .he angle at back (though amy other con- 








gas to pass 

fixed partitions or horizontal diaphragms 

carouretting liquid, as and for the parpose described. Sixthly, the peculiar 
od jon of for carburetting coal- 


construction, ar a F 
gas, as described and illustrated In the drawings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

Tue Iron TraDE—PRELIMINARY MEETING: Wo Alteration in 
Priees ; The Quarters’ Demand : Good Inquiry on Home Account : 
Circulars from First-class Firms: Orders for next Quarter’s 
Delivery Booked Sparely at an Advance—PROSPECTS OF THE 
Ensuinc QuarTeR—Pic Iron : Make Increased: Prices Firm 
of all Kinds—TuEr Waces Question: Zhe North of England 
and the North Staffordshire Men—HARDWARES: The Quarter 
Better than Feared: The Birmingham and Black Country 
Branches—THe BIRMINGHAM GAS COMPANIES : Reduced Incomes. 
Yesterpar (Thursday) the preliminary meeting of iron- 

masters was held in Birmingham. It was resolved that no change 

should be declared by the marked iron establishments in the prices 
which have constituted the ‘‘list ” throught the past quarter. 

The demand in the interval since the corresponding meeting 
three months ago has been better than it was at that time antici- 
pated ; but it has not been such as to do more than enable some 
of the makers who were selling considerably under ‘‘list” to 
obtain, in the most favoured cases, 5s, a ton advance, At the 
leading houses rates have done hardly more than stiffen. There 
has been a good season export demand, but that is now ceasing ; 
and the vacuum thereby occasioned it will not be easy to fill up. 
On home account for general hardware uses, for tank and girder 
making, and for galvanizing purposes, there is a good request. 
This has caused the price at the second-class firms to go up. It 
has also filled at ast two of the first-class concerns with 
specifications. We speak of Messrs. Dawes and Son, of the 
Bromford Works, and Messrs. Barrows, of the Bloom- 
field Works. The former had 8000 tons of eous 
orders on their books when they instructed their agents to 
decline to book more until after the quarterly meetings, which 
will be held in a fortnight hence; and the latter issued circulars a 
week ago advising their customers that all future orders were to be 
at the prices then to be determined. The state of things existing 
at the two establishments named is the more satisfactory inasmuch 
as at the time that they issued their revised instructions they were 
receiving for most of their iron certainly 10s. more than retail 
merchants were paying for many of the kinds they were purchasing 
with which to supply the makers of small iron goods produced in 
this district. The effect upon prices of the action of these firms 
has been to cause many consumers of iron to show anxiety 
to place orders for delivery next quarter, but at present rates. 
This, in its turn, has led to the makers of iron, which does not 
stand quite so high in the market, getting their books well filled 
for merchant kinds, As a result, merchants who have allowed 





venient position may be adopted), another smaller projection is provided, so 


their stocks to get low, and who are compelled to buy to enable 
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them to tide over the next few weeks, are now giving more | 


ae! than a fortnight and three weeks ago. On Wednesday, 
in Wolverhampton, 5s, advance was secured in such a ease 
bya second-class maker, but who is fast getting a reputation 
for his merchant bars, At the same time some makers, who do 
not do much with the local merchants, but who supply customers 
direct, and who have nearly completed their Baltic and St. 
Lawrence ‘specifications for this autumn’s shipment, are 
ens, = | out for orders with that determination to get them which 
has the result of making certain of their competitors, who are 
more rigid in their quotations, less active than they were a fort- 


t 
4 \beve sold fairly, but as the make of all kinds has increased 
since the better demand for finished iron set in, Shropshire and good 
and inferior Staffordshire, with the rich and poor hematites, were all 
on offer on Thursday in Birmingham and on Wednesday in Wolver- 
hampton. Better prices were here and there sought to & obtained, 
bb old — = 1 have age plore d to get the orders 
were sought for, and in near! e transactions reported 
only the old rates prevailed. 4 

Satisfaction is expressed here that the men in the North of 
have determined not to press for higher wages any more 
than those men have who have with the same view wai — 
their masters in this district. In North Staffordshire the puddlers 
have held a meeting, and determined that an attempt should be 
made to get an advance of one shilling a ton on puddlers’ and 
10 per cent. on millmen’s wages, but no further action is under- 
stood to have been yet taken by the men. If any should there is 
no reason to conclude that it will be attended with the result 

which the men desire, The time for such action is not yet. 

The coal trade continues to show signs of advance. 

The quarter which is now closing upon the hardware 
makers of this district has, like that in respect of the iron- 
makers, been more productive of orders than had been hoped. 
The tinental d d has been less restricted than pre- 
viously, and for Germany .in particular there has been a 
demand such as has not been felt for many months from 
that part of the world. A united Fatherland will be good for the 
hardware makers of England. Then India continues to be a good 
customer for all kinds of useful metal goods. The same remark 
applies to our other colonies, whether Australian or American. The 
ae has not, however, been such as to lead to any quo- 
table advance in prices. 

In Birmingham all the engineering firms are tolerably well off, 
and the demand for railway work of all kinds is very encouraging. 
Metal-rolling is advancing to a state of activity, tubes and gas- 
fittings are in good request, and the edge-tool and japan and tin- 
plate trades are mending. On most hands a fair autumn trade is 


an 
The smaller towns of this district are pretty much in the same 
condition as Birmingham. In most branches there is more than 
average employment, all for orders to supply immediate consump- 
The travellers speak encouragingly of the winter prospects. 
Both the gas companies in Birmingham (the Birmingham Gas 
Light and Coke heer and the gham and Staffordshire 
ht Company) have had to take from their reserve funds 
to make up their customary dividends for the past half 
take £2300, and the other nearly 
been done the reserve of the first will stand 
Birmingham and Staffordshire at £55,700. 
brought about consmntly by a reduc- 
Bechet teen tpt eo ssicies Bias 
e illum: power, an a reduction in the 
uals, of the Birmi and Stafford 
ction in the price of which on 
cy of £3576 upon 
the pod ters 556 ; and the other resi- 
dual products and fittings £1153, at the same time that an increase 
in poor and other rates of £863 took All the works of the 
two companies are reported in a thoroughly efficient state. 
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WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

Tue Iron TraDE: Hands fully Employed in Completing Russian 
Engagements: The Better Feeling becoming More Apparent: Anti- 
cipation of a fair Amount of Business during the Autumn Months: 
Improvement in the Home Demand: Actual Transactions not for 
any Large Quantities, but a Considerable Accession Anticipated: 
Shipments to the Russian Ports: Decrease in the Demand for the 
American Markets: Continental Transactions Checked by the 
Rumcurs of War: Increased Inquiries from India of a Better 
Character: Prices Advanced for some Kinds of Rails—TuHE Pic 
Inon TRADE—THE TINPLATE TRADE—THE STEAM COAL TRADE: 
Annual Meeting of the Hirwain Coal and Iron Company: Claim 
of £15,000 Against the Brynmawr and Blaenafon Railway Com- 
pany: Infringement of the Mines Inspection Act. 

THE hands engaged at the leading iron-making establishments are 

now fully employed in completing Russian engagements, as the 

navigation season to that country will close in another week or 
ten days. The better feeling alluded to in previous reports as 
having sprung up in the trade is becoming more apparent every 
week, and makers generally anticipate doing a fair amount of 
business during the autumn months. There is an improvement in 
the home demand, and buyers now seem more di to enter 
into transactions than they have been for many months past. 
Actual transactions, however, cannot be said to be for any large 
quantities, but it is hoped that during the autumn a considerable 
accession will be made to present engagements, and that something 
like former activity will prevail during the latter part of the year, 
which will, in some measure, make up for the dulness which has 
pervaded it for so longa time. Rails are now being shipped for 
Russia at the local ports, and fears are entertained by some that 
when the Russian season closes there are not sufficient orders on 
some of the makers’ books to keep the mills going during the 
winter months. One thing, however, is certain, that some of the 
leading ironmasters in this district have of late received an accesion 
of orders, but it is premature yet to pronounce an opinion as to the 
prospects of trade ior the next three months. There is a decrease 
in the demand for the American markets, but this is owing to the 
excitement now prevalent in that country in consequence of 
the election of President, and until that is settled there will 
not be so large an amount of business transacted, more especially 
with the United States, as has been done for some little time past, 
as all energies in that quarter now seem to be directed towards the 
forthcoming event. The late rumours in France respecting a war 
breaking out have had the effect of checking to some extent con- 
tinental transactions, and although there is a great tendency for 
war on the part of some individuals in France, it is tobe hoped the 

French Emperor will not allow himself to be led into a conflict 

that would not only disturb the peace of Europe, but prove detri- 

mental and injurious to cial tr i generally. 

Inquiries from India for the miscellaneous descriptions have not 

only increased but are of a better character than they have been 

for some time past, and it is hoped that shipments to that 
country will not only be more regularly made but for much larger 
quantities. For some kinds of rails prices have advanced, and 
should the demand continue to increase an upward movement may 
be anticipated. The preliminary quarterly meeting is fixed for 

Thursday, but it is not expected that wf effort will be made to 

raise list prices, as it is generally believed that such a proceedin 

would prove fatal to the good feeling which lately set in, and whi 

is still fully maintained. Pigs command a ready sale, and prices 

are somewhat aeereving. 

Tinplate makers are obtaining more orders for charcoal qualities, 
and better prices for cokes. 

The difficulty merchants and shippers of steam coal have had to 
contend with for many weeks past in the want of suitable tonnage 








has notyet been overcome ; but as the weather is now highly favour- 
| able for arrivals, and a large number of vessels are being entered 
} outwards, there is every prospect of the difficulty being speedily 
surmounted. The demand from the East is still below the average, 
but of late there are more inquiries from Bombay, and the same 
can be said respecting the Mediterranean ports and continental 
houses, There isa slight i in the ship ts to the Southern 
States of America, and hopes are now entertained of an improve- 
ment having set in. There are more inquiries for house qualities, 
but the trade is in far from a satisfactory position, a large number 
of workmen being only partially employed. 

The annual general meeting of the shareholders in the Hirwain 
Coal and Iron Company was held on Tuesday at the company’s 
offices, Cardiff, Mr. Handel Cossham in the chair. The directors 
regretted presenting a report less satisfactory than those previously 
issued, but it was well known that the past year had been one of 
unexampled depression in the Welsh steam coal trade, and still 
more so in the iron trade. The loss of £11,124 12s. 7d. shown in 
the accounts, in great part arose from the sale of stocks of iron and 
ironstone, which had not realised the sum at which they were 
estimated in the previous stock-taking ; added to which the price 
of steam coal throughout the past year been below its average. 
As respects the pany’s collieries the past year had been one of 
continued development, and the property has been improved in 
value considerably nd the t of deficiency shown in the 
accounts, <A large portion of the amount spent in improving and 
ne works might fairly have been charged to capital, 
but the directors though it best to regard it as a charge against 
revenue to be repaid by future profits. The coal is turning out of 
excellent quality, and is establishing itself in favour for locomo- 
tive, marine, and other steam purposes. The directors’ report and 
that of the auditors was adopted, and Mr. Briggs of Manchester, 
and Mr. Murby of Langport, were re-elected as directors, 

Messrs. Joseph and Crawshay Bailey, proprietors of the 
Nantyglo Works, have made a claim of £15,000 against the 
Blaenavon and Brynmawr Railway Company, for mine and coal 
ground over which the railway company are constructing their line, 
which traverses the north crop of the mineral basin. The Messrs, 
Bailey have ten years’ lease of the land, which belongs to the Duke 
of Beaufort, and the main question at issue is whether the land 
can be worked asa “‘ tching” ground to a profit or not. The 
case has been ieee to arbitration, at Newport, Mr. Adams, of 
Cardiff, being the arbitrator. 

An offer has been made to the creditors of the Pontynwdd 
Ironworks Company (Limited) to pay them five shillings in the 
pound on their debts, provided all litigation is at once stopped, and 
it is e the offer will be 
John Beavans, a collier of Vochriw, has been summoned at the 
Merthyr Police Court, for an infringement of the Mines’ Inspec- 
tion Act, by taking a lad named David Powell, under ten years of 
age, to Be | in the iery in which he nimself was working with- 
out having e tion of the owners. The defendant 
took the lad out of the union on the understanding that he should 
send him to school, but instead of doing so, he took him to the 
Voehriw pit and kept him working there. The offence was clearly 
proved and defendant was fined in the minimum penalty of £5, 
time being allowed him for the payment of the same, 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
LivERPOOL: Mersey Docks and Harbour Board—Nortu-Eastern 
District: The Cleveland Iron Trade: River Pollution Commission: 
The Henry Bryand (s.8.): Shields Steam Shipping Company — 
CALEDONIAN RattwaY — PASSENGER SIGNALS IN RAILWAY 
TRAINS—STATE OF TRADE IN SOUTH YORKSHIRE— PROGRESS OF 
Eyouish Ratiway Revenve—Srock oF CLEVELAND Pic IRxon 
— Sravz oF TRADE AT SHEFFIELD— WATER SUPPLY OF Dewsbury, 
Batiey, &c.—Srarz or TRaDe aT LEEDS. 
Ar the last meeting of the Mersey Docks and Harbour Board it was 
stated that the Morpeth Dock would be ready to receive the Scotia 
to-morrow (Saturday). 
The number of furnaces in blast in the Cleveland district is eighty- 
six, and there are fifty-four furnaces out of blast. Cleveland firms 
expected to secure some more rail orders for Russia, Hungary, and 
Austria ; but the necessary financial arrangements must be carried 
through first asa matter of course. There is a little more doing in 
sipbuilders’ iron and plates, but the improvement is scarcely 
general. As regards the pig-iron trade a fair business has been 
done coastwise ; and clearances have been made from the Tees to 
Dunkirk, Dantzic, Nantes, Dieppe, and the Dutch ports. The River 
Pollution Commissioners—Col. Sir Denison, Dr. Frankland, and 
Mr. J. C. Morton—have visited Sunderland to inquire into the 
lution of the Wear. Mr. J. S. Robinson, clerk to the Wear 
issi s, said the commissioners loudly complained of the 
large quantity of rubbish, ballast, and cinders cast into the Wear, 
and which had to be ed up. Mr. Alderman Kayll said last 
year the commissioners dredged 200,000 tons of rubbish at a cost of 
£4500, in itself the interest on a large amount of borrowed money. 
It was stated in the course of the proceedings that the River Pol- 
lution goatee SM wereabout to proceed to we ae 
of inspecting the operations in progress there for utilising 
samba on Denton, Gray, Py Co. have launched a fine 
screw steamer, built for Mr. Richard Young, of Wisbech, and in- 
tended for the Mediterranean trade. The dimensions of the Henry 
Brand are:—Length, 206ft.; breadth, 29ft.; and depth of hold, 17ft. 
Her engines, which will be of 90-horse power, will be supplied by 
Messrs. Richardson and Sons, of Hartlepool, The Shields Steam 
Shipping Company held a somewhat stormy meeting on Friday. 
This result is not very surprising when it is considered that the 
shareholders have only seen a dividend of 24 per cent. in two years 
and a-half. : 
It appears that the working expenses of the Caledonian Railway 
for the half-year ending July 31, were at the rate of 46 per cent. 
of the receipts. The Caledonian and North British system is now 
the most extensive in the United Kingdom. Thus it comprises 
1408 miles of railway, while the Great Western only embraces 1386 
miles; the London and North-Western, 1372 miles; and the North- 
Eastern, 1246 miles. 
An experimental trip has been made upon the Manchester, 
South Junction, and Altrincham Railway, for the purpose of test- 
ing an invention recently patented by Messrs. Kearsley and Holt, 
which they denominate “‘the passengers’ own signal.” The appa- 
ratus consists of a s windmill or vane fixed upon the roof of 
one of the carriages. The vane, when in motion, rings a large 
bell, which once set in operation never ceases until the train is 
stopped. The alarm can be raised by any of the passengers by 
pulling o-chain desu aanmun the sect of the carriage in which they 
are seated. The chain hangs conveniently overhead, and can be 
easily reached from any portion of the seats, and, in fact, without 
a passenger rising from his place. The first effect of pulling this 
chain is that two semaphores rise up into the position which means 
“stop ;” and second effect is that the wind-vane is released 
and exposed to the current of the air, which sets it rotating as 
above-mentioned, while the bell is set ringing at the same instant. | 
The reports made with regard to the state of the South York- 
shire iron trade are favourable, there being a fair demand for 
nearly all qualities of manufactured iron. Some orders for rails 








have been received at the works at Elsecar and the neighbourhood. 
Plates and sheets are also in good request, and some large orders 
for the East Indies are being completed. There has been some 
little improvement in the coal trade. Rather more is being done 
with cashire in engine fuel and secondary qualities of hard 
coal, while a considerable tonnage of coal and coke is being for- | 
warded to the furnaces of the Lincolnshire side of the Trent. In 
Barnsley a new colliery has been opened out by Messrs, Brook and | 
Co., the coal being the well-known Barnsley seam. } 





The revenue of the great railway systems shows a somewhat ° 


ee 


upward tenden Thus, the Caledonian has acquired dues for 
this half-year of £417,557 against £406,706; the Great Eastern, 


£447,506 against £433,097 ; the Great Northern, £490,850 against 
£473,884; the Lancashire and Yorkshire, £580,011 against, 
£567,957; the London- and North-Western, £1,468,601 against, 
£1,465,251 ; and the Midland, £687,569 against £652,803. On the 
other hand, however, the receipts of the Great Western have, 
declined to £496,277 against £500,152 ; those of the Manchester. 
Sheffield, and Lincolnshire, to £244,476 against £245,607; and 
those of the North-Eastern, to £857,723 against £868 750. 

The stock of Cleveland pig iron in store at Middesborough, 
mounted at the close of August to 72,312 tons, as compared with 
68,826 tons at the close of 1867, and 74,427 tons at the close of Sep- 
tember, 1867. The variation in prices during the last,twelve months, 
has been only trifling. 

The heavy branches of Sheffield trade remain without much 
alteration. The puddling furnaces are fairly employed; merchants’ 
iron is most in demand. There is a fair amount of business doing 
in nearly all descriptions of steel, especially of Bessemer steel 
large quantities of which are being used in steel rails, &c. , 

The water supply of Dewsbury, Batley, and Heckmondwike is 
in a very unsatisfactory state. Probably, however, as the autumn 
has well advanced, the difficulty will now be got over. 

With the exception of two or three works employed on special 
machines, the whole of the branches of the Leeds iron trade are re-. 
ported to be depressed. 
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Copren—British—cakeand tile,| 2 2d. £8. 4d) 2 864. £8. 4 
rton .....- dpeesccese 73 @ 0.. 74 0 0 79:10 0... 8019 9, 
Best selected 7410 0..76 @ G St O 4. 8 0 & 
Sheet ...... ° 78 0 0.. 80 © 0 83 0 0,. 64 & © 
Bottoms......... 82 0 90.. 83 0 0 86 0 0.. 87 @ Gg 
Australian, per ton 77 @ 0.. 60 © 0 83 9 0.. 87 ® @, 
Spanish Cake *... 7% 6 @.. 0 60 76 6 4. 0 0 & 
Chill Bare......0.cceres 67 0 0.. 6710 0 7219 O-; © 0 @ 
Do refined ingot .......++ 71 0 0.. 723 0 78 © 0.. 0 6 & 
YELLOW METAL, perlb. ......) @ 0 6 © O07} 9 O 1% BOR 
180N, pig in Scotland, ton...... 213 7 cash. 215 Oeaeh 
Bar, Welsh, in Londen 6 0.. 615 © 610 6. 7 O 
ecccccee 5 oO... 606 6006.. @ Ow 
0... 77 6 70 0. 0 0 6 
Rall, in Wales .. 0... 69 0 5615 0.. 60 @ 
Sheets, singles in London o.. 0 602%} 9 5&6 O.. 910 6 
Hoops, first quali 0... 6 0 % 8 db O.. 810 © 
Nailrods......++ ++ 6.. 70 6 710 0. 0 0 & 
Swedish......0+. 0.. 10 0 0 10 5& O.. 1010 6 
LEAD, Pig, Foreign, per ton 0..318 5619 5 0.19 7 «€ 
WB. cccccccccccces 0.. 21 5 o 2110 0... 0 0 @ 
brands 0..19 0 0 1910 0.. 19 15 6 
Sheet, milled......--seeeeeee oO... 00601 0. 00 6 
Shot, patent... 0..2215 0} 23 0 0. 060 6 
or minium 0%. 00 6 21 0 0. 00 6 
White, dry.. .. 0.. 28 0 0 29 0 0.. 2910 © 
ground in oil. 6.. 29 0 0 28 0 0.. 3 0 6 
Litharge, W.B. %.. 000% 0 f.. O06 & 
QUICKSILVER, per bot. . 0.. 0D oO 0} 617 D.. 0 0 6 
SPELTER, Stesian, 0.20 7 621 5 0. 000 
J Vv oo. 000 00600. 008 
0%. 0 0 026 0 0. 0 6 
0 oO. 001, 000. 006 
4 0..15 0 O15 5 0. 1519 0 
4 19.. 0 0 % 414 0., 415 @ 
* 0.. 41210 41019. 6 0 0 
4 .. © 0 OF 411 0. 412 6 
« 0.. 416 6 416 0.. 0006 
4 0... 417 8 @H 6. 000 
Refined, in blocks ........| 417 0.. 498 6) 419 0. 00 6 
TINPLATES, per bx of 225 sheets 
IC COKE ...-ssceeeces sooees| 1 1 6. 2 8 6 1 8 6. 1 6 OO 
TX ditto ....sececececssecoeee] 1 7 6. 1 9 6 1 9 6. 11 O 
IC charcoal secceesseecceess 180. 19 @ 19 6. 110 6 
TX GRO nc ccccvccccccc secs 114 0... 115 Of 115 0. 117 0 
0 6.. 019 3 090 6.. O21 9 
0 3.. 017 6 015 6.. 020 6 
36 0. 09 0 O41 0 6. 0 0 6 
0.. 8110 0 35 0 0.. 6 6 6 
0.. 90 0 0110 0 0.. 0 Of 
0.. 0 0 0 3810 0.. 39 0 9 
0. 00038 00.. 0 0» 
0.. 4 0 0 85 0 0.. 36 0 9 
%. 000353 00. 000 
0. 0006 00. 000 
0.. 66 0 0 66 O 0., 68 0 9 
0.. © 0 0 4119 0. 42 9 9 
0.. 0 0 0 38710 0.. 3715 © 
0.. 0 0 0 40 O 0., 4010 9 
0.. 0 0 0 38 0 0.. 0 0 @ 
0.. 85109 O41 0 0. 0 0 @ 
0.. 0 O 0 38810 0., 39 0 » 
0.. 66 0 0 5710 0.. 58 0 
Tallow .. ++ | 387 0 0.. 0 0 0 3 O O,, 38 0 0 
PRICES CURRENT OF TIMBER. 
1863. 1887. 1868. 1867. 
Per load— £64 «1/48 £24), Perlesi— 2eee04645 
coon cegceecs 11 01310! 9 01010 | Yel. pine, per reduced C 
Quebec, red pine .. 3 5 410) 3 0 410 | Canada, Ist quality 17 01819 17 038 10 
yellow pine... 213 4 0/ 215 4 0 Qnd dv... 11 101220 211) 12 
Si. John's N.B,yel.. 0 © O | ee Archangel, yellom 12 ©1931) 1112018 0 
Quebec,cak,white.. 5 0 519/ 5 5S 510 | St Petersburgyel. 10 912 © WlWwh Oo 
birch 40 415) 8 40 - 6 7 8690 
Loa - 40 415/ 610 6 06 13 01% 9000 
~@000)/00006 s’ 091 8 10 10 10 
- 4 9 51] 310 6 O|) white # ” a 
-2 5 315) 20 8 0 || Gefle, yellow...... 9191010) 9 OL © 
- 215 0 0] 3 0 310|| Soderhamn ...... 9 91910) 9 O10 le 
-8 » » 3/8 0 3 5 |) Christianin,per ©.) | 
20210' 308 5)| MN.by 3 by 9511 013 0} 0 O08 
tb S158 § 6|| puctaniay 
6 an. net. , | * 
209 0001000 6} ord "eg os 1 0181 4 
Lathwood,Dantafm. * 0 7 0| 410 5 0 || Staves, perstandard MW. | 
au 710 810! 610 7 10 || Quebec pip:...... 67 1) 6| 75 68) 0 
Deais fA Ta aly Ae 5 we wilt punchesn 221) 0 0 19 OM 0 
seber, wht.spruce 9 ¢ C, P P 
b ac an waeaeoale i@o01L5 011819 1610 Pine ay 9 i 135 0 150 0 110 0 10 0 





SUBURBAN versus URBAN BURIAL.—This important question, 
which during the past eighteen years has, by a sort of common 
consent, been allowed to rest sub silentio, and, in the vast enlarge- 
ment of London, find a new level and fresh exigencies, must, we 
presume, in the new Parliament, in some form or other, come up 
for discussion, Except, perhaps, in a solitary column of the 
Registrar-General’s sala on ort, or in some semi-philanthropic 
paper read before one of the learned societies, the fact is rarely 
noted that death carries off from the London population some- 
thing near 70,000 persons every year; a number equal to the 
population of a large-sized provincial town. For example, the 
annual mortality of London is considerably more than the whole 
population of York, Hull, or Durham. Hence it may well seem 
a consideration of some moment how and where this large number 
of human bodies are Soe of in burial? As a matter of fact, 
some 50,000 or 60,000 of this number are buried within the limits 
of the metropolis, notwithstanding the prohibition of such inter- 
ments by the Act of 1850. The London suburban districts of 
1850 are the urban districts of 1868. The principal metropolitan 
cemeteries, with the exception of the —— at Woking, are all 
within the postal districts, and some of them now in the very 
midst of large and rapidly increasing neighbourhoods. The ques- 
tion may, therefore, fairly be raised, whether burial in those 
neighbourhoods is not in » Be contravention of the spirit of the 
Act of 1850. On sanitary grounds the matter is beyond con- 
troversy. Many of the cemeteries which, in 1850, were condemned 
by the then existing-Board of Health as unfit for further use, are 
now as choke-full of human remains as were the common 
graveyards of that period, and cannot be disturbed without loading 
the air with poisonous miasma and incipient disease. In this 
special view the subject is most dismal and uninviting. But it 
will have to be approached and dealt with vigorously and 


| thoroughly ; though, perhaps, not till some sweeping epidemic has 


again taught us in its painfully imperious way the folly and 
wickedness of neglecting, in our municipal regulations, sound 
sanitary laws.—Building News, 
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ON CONDENSING STEAM ENGINES WITHOUT 
AIR-PUMPS. 

Tr is generally believed alike by engineers and employers 
of steam power, that condensing steam engines must be 
fitted with air-pumps; and we have good reason for think- 
ing that the statements and facts we propose in the follow- 
ing paper to place before our readers will be novel to many 
of them. We propose to show that in the case of nearly all 
stationary engines, whenever there is a sufficient supply 
of cold water, the ordinary condenser and air-pump may 
be dispensed with, and replaced by a far 
simpler and less costly arrangement, which 
should giveas good resultsas the best ordinary 
condenser now in use; and, furthermore, it 
is certain that this arrangement may be 
applied to many non-condensing engines, 
with the immediate result of a large aug- 
mentation of power obtained at a very sma 
outlay,and with very little trouble or delay. \ 

The ordinary injection condenser consists 
of a vessel distinct from the cylinder, and 
generally of about half its capacity. Within 
this the waste steam is condensed by a 
jet of water entering with a velocity pro- 
portionate to the difference of pressures 
within and without the condenser. This 
water, were it not removed, would quick] 
accumulate and fill the condenser, mes | 
would then become inoperative. In order 
to extract it,a pump, usually of a capacity 
equal to one-eighth that of the cylinder, is 
employed, and this pump is known as the 
air-pump, because it extracts not only the 
water of condensation but the air which 
enters with the condensing water and 
leaks into the engine through the piston- 
rod stuffing-box, and imperfect joints. 





Carrying our illustration a step further, we may suppose | 


that the condensing tank is blown out at each stroke. 
With each reduction in the length of the intervals elapsing 
between each operation of this kind it is obvious that the 
dimensions of the tank may be reduced. Thus if the tank 
be blown out every ten minutes, it may be reduced to one- 
third the size required when blowing out takes 
place every half-hour; and if the operation be effected 
at each stroke of the engine a very small space 
indeed will answer, as is seen when the air-pump 
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engine. Fig. 1 shows a little pumping-engine to which it 
was fitted, while Fig. 2 is an enlarged view of the condenser 
proper. Dr. Alban thus describes the engine :—“ The 
engravings represent an engine erected by me for lifting 
obberan Turf Moor. In this I have used a 
ump beam, though it is by no means absolutely necessary. 
he cylinder a is constructed for single action, z.¢., work- 


| ing by the descent of the piston only. The valve b is a 


slide. gis the beam having onthe ends two aresm n, to which 


| the piston and pump-rods are hung by strong straps which, as 


the engine is small, answer very well; ois the 
framing, p the pump, which is of copper fur- 
nished with a cistern g, and run-off trough z s, 
isthe pump-rod; e the counter-weight; ¢ is 
the condenser, and w the feed-pump; o is a 
catch-rod, to prevent the engine making too 
long a stroke either way. The lower end 
of the cylinder is always open to the con 
denser, by the side pipe d. The steam is 
cut off at half stroke. At the end of the 
stroke the steam blows into the conden- 
ser, and a vacuum is quickly formed above 
as well as below the piston. The counter 
weight then acts, and the piston goes out, 
at the end of which the valve is reversed by 
the plug-rod f, and the indoor stroke re- 
peated as before. In Fig. 2 a is the educ- 
tion pipe, b the condenser; a pipe of sheet 
copper, the same diameter as the eduction 
pipe, and about twice the length of the 
stroke of the engine. It lies in a cistern ¢, 
supplied with water from a pipe 4; 1% is 
a sieve to prevent any particles of dirt get- 
ting into the part of the cistern from which 
the water is drawn, and / is an overflow by 
which the waste runs off. J is an emptying 
cock. The condenser is laid on an incline; 





About twenty-seven times as much water as_ [i 
feed is required to keep down the tempera-_ |) 
ture of the condenser to 100 deg. or there- 
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abouts, and thus maintain a vacuum short 
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the lower end projects out of the cistern 
into a box e, and is. furnished with a hang- 





Hi} ing flap-valve d opening outwards ; m isa 


small pipe in which is fixed the injection 








of the Torrecellian by 2} 1b. to 3 Ib. per 
square inch. 


cock n, turned by the key 0. The pipe is 


Half a cubic foot of water evaporated | is employed, the action of which is, in effect, to blow out | bent in the interior of the condenser as at a, and has a 


r hour will in a moderately good engine give one | the condenser once at each double stroke of the steam mouthpiece 5, so shaped as to spread the jet of water. The 


indicated horse-power, and as IIb. of coals in a fair boiler | piston. 
will evaporate 7 lb. of water, this corresponds to a con- | the in 
sumption of fuel per horse-power per hour of 4°57] Ib. | 


Properly to condense the waste steam from 
such an engine 13°5 cubic feet of water will 
be required per hour for each indicated 
horse power. Under certain circumstances 
it would be possible to construct a reser- 
voir, tank, or condenser strong enough to 
resist an atmospheric pressure of 11]b. or 
12 1b. per square inch, and large enough to 
contain the products of condensation for 
half an hour. Thus in the case of an 
engine working up to 100-horse power, 
some 1350 cubic feet of water would be 
required per hour, or 675ft. in half an 
hour, which would be contained and some- 
thing to spare in a cylinder $ft. Gin. in 
diameter and 10ft. high. If such a vessel 
were applied to an engine in lieu of an ordi- 
nary condenser, the steam might becondensed 
within it, and if no air entered a perfectly 
good vacuum might be maintained without 
apy air-pump whatever. When the vessel 
was nearly filled the injection might be shut 
off, a large valve opened at the bottom, and 
the entire contents blown out by the pres- 
sure of the exhaust steam and the gravity 
of the water. This operation under proper 
arrangerrents would not occupy more than 
a minute. On closing the lower valve and 
re-admitting the injection the vacuum would 
be restored, and the engine would proceed 
as before, and the operation of blowing 
out might be effected automatically by a 
simple float arrangement. Unfortunately 
such z plan would not work well in practice 
because of the air which would accumulate in the con- 

densing chamber and spoil the vacuum. - We mention the | 
arrangement here only because it illustrates a principle. 
mb ae of suffering the condenser to work for | 

an hour at a time withou i 

pose its contents—in so far ~ ee eet 
they consist of air and water— 
to be expelled at much shorter 
intervals, say of half a minute, 
the entrance of air would be 
productive of little inconve- 
nience. But then during a 
few seconds in each half minute 
the engine must work without 
the aid of a vacuum. Thus 
we can suppose the engine to 
work for twenty strokes with, 
and for five strokes without a 
vacuum; and such an arrange- 
ment would undoubtedly be 
admissible in practice,and might 
be used to advantage under 
peculiar circumstances. But iii 
there are far better arrange- if 
ments by which a similar 
end may be attained. 
the action of the condenser 
tinuous instead of intermittent 
gained thereby. 





e It may be demonstrated that the power 
> a in working the air-pump continuously is P cere 
pene at which would be wasted during the interval oc- 
an sre out the condensing tank we have de- 
tout de e feel certain that our readers can realise this 

or themselves witho 
of proof, and 


ing oma, therefore we shall not waste space by supply- 









that no vacuum can be obtained, but this is an error. 
action will then be divided into two portions. 
| steam first expels the contents of the condenser, and is then 
itself condensed, leaving a vacuum. 
portion of each stroke will be performed without, and the 


. If the blowing out be effected by shutting off | action of this condenser is as follows :—At the moment the 
jection at each stroke, and permitting the steam to | eduction passage is opened to the cylinder, the steam 


expel the contents of the condenser, then it may be urged | having a pressure considerably above that of the atmo- 
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sphere, rushes through the pipes, stops the 
injection, and blows the water and air col- 
lected in the condenser out at the valve d 
into the vessel e, This, however, is the 
work of a moment; the valve immediately 
falls, the jet of water again enters, and the 
steam is condensed. The air and vapour 
pass away by the pipe—and the water by 
the pipe g. It is to be regretted that 
Dr. Alban did not measure the vacuum 
obtained by this condenser. But he proves 
the efficiency of the apparatus by stating 
that either of the engines to which it was 
applied could be stopped when working 
with full steam by simply closing the injec- 
tion cock. 

We have in this arrangement a true 
intermittent condenser, and our readers will 
not be slow to perceive that the waste steam 
takes the place of the air-pump piston 
very efficiently. At the commencement of 
each stroke the steam exhausts into a 
vacuum which is quickly destroyed and 
then restored again. Power is of course 
wasted, because a portion of each stroke 
is performed against atmospheric pressure. 
But it must not be forgotten that the 
ordinary air-pump works also against 
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atmospheric pressure, and consequently con- 
sumes power: and it might be possible so 
to construct an Alban condenser that 
even in practice its results would not 
be greatly inferior to the ordinary con- 
denser. Itis obvious that the great end to be 
sought is the rapid condensation of the steam and 
the restoration of the vacuum. But in the Alban 
condenser the flow of injection water cannot be re- 
established until the pressure within the condenser falls to 
something below that of the external atmosphere, and this 
can only be attained by the 
condensation of the steam 
within the waste-pipe or con- 
denser b by the abstraction of 
heat through the metal. To 
make the apparatus more per- 
fect, the condensing water 
should enter under such a 
head that only at the first in- 
stant of exhaust would the in- 
jection be stopped; and by 


this means the no-vacuum 
period might be so far reduced 
that the Alban condenser 


would be made highly efficient. 

We shall now turn toa 
condenser differing in many 
i respects from any we have yet 
H alluued to, and apparently 





By employing an air-pump | latter portion, with the aid of a vacuum ; and it may be 
is rendered nearly con- | shown, that although the action is thus far intermittent, 
; but there is no power | no more power is wasted than by the air-pump. 


Such an intermittent condenser as we have last mentioned 
has actually been used in practice, and with very good 
results. It was first, so far as we are aware, proposed and 
used Wy Dr. Ernest Alban, of Plau in Mecklenburgh, as 
far back as 1826, and as his arrangement is at once very 


ut any help from us in the way | ingenious, and most probably unknown to the majority of 
our readers, we reproduce here a drawing and description of 
it extracted from Dr, Alban’s treatise on the high-pressure 


—-—=<——= capable of giving a first-class 
vacuum with as much steadiness as though an _air- 
pump were used. In all the condensers we have 
mentioned both air and water are required to be ex- 
pelled by the exhaust steam. In that the principle of which 
we are now going to describe only the air is so expelled ; 
and if no air found its way in, either with the injection or 
from the boiler or engine, it would be perfectly continuous 
in its action. 

If we suppose’ the waste steam-pipe from an engine 
turned vertically downwards, prolonged to a length of 
33ft., and immersed at its lower end in a tank containing 
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water, it is evident that by merely throwing a jet of water 
into the pipe we might have a most efficient condenser. 
The water would perhaps stand at some 28ft high iu the 
pipe above the level of the liquid in the tank, and as the 
injection and waste steam water accumulated, it would tend 
to increase the height of the column, which, not being 
balanced beyond a certain point, would ,gradually sink 
down, and so the products of condensation, as we may call 
them, would aalehy pass away into the lower tank. 
For each inch added at the top of the column in 
the stand-pipe, an inch would escape at the bottom. The 
column would, in short, act the part of an admirable pump 
in all respects but one. It would not withdraw the air, 
which would gradually accumulate until the pipe filled and 
the vacuum ceased to have any existence. Then the waste 
would blow through and expel the air. Under certain con- 
ditions the steam would next be condensed, and the 
vacuum be restored ; but for much of its time the engine | 
would work against back pressure. By the aid of a small | 
pump, however, the air alone may be withdrawn, and with 
this addition the gravity condenser becomes very efficient. 

But a fall of 33ft. is essential to such a condenser, as 
with a less fall, water might regurgitate into the cylinder, 
and this fall can be had in very few cases, It is not easy to 
provide a tank 33ft. below an engine and a good discharge 
for the waste water atthe same time. To pump the waste 
up would be poor economy, so this form of condenser is 
seldom or never used. If, however, instead of placing the 
tank below the level of the engine, we put it on the same 
floor, and carry the steam up to a height of 33ft. above the 
tank, we shall attain the same end. 





























In Fig. 3 we give a diagram of the well-known syphon 
fountain. From the bottom of a cylindrical glass vessel A 
proceed two tubular legs, one much lenger than the other, 
the shorter ends within the glass in an adjutage or jet. 
On immersing the shorter leg in a vessel of water, and 
partially exhausting the air from the apparatus, the water 
will spout up into the glass as shown, and flow away by 
the longer leg, in which a column of water will stand de- 
termined in height by the degree of exhaustion within the 
glass. If, now, steam were admitted through the top of 
the glass at c, it would be condensed continuously by | 
the jet ; and if the long leg were 33ft. long, and the orifice 
of the short leg so contracted that water could not get in 
fast enough to partially fill the upper vessel or condenser 
and so spoil the jet, we should have a perfect condenser. 
And it is obvious that the situation of this condenser 
in relation to the engine, would be of little moment, asthe 
waste steam pipe might be led in any direction and to any 
height. 

In Fig. 4 we have sketched the application of the syphon 
condenser in practice. We cannot think that much further 
explanation will be necessary. If its action is not under- 
stood at a glance, we fear no description of ours would make 
it comprehensible, 

We have yet to explain how the air is to be got rid of 
and the water, which results from the condensation which 
must take place in the rising steam pipe, to be expelled 
from the apparatus. Our diagrams are not intended to 
represent the application of the principle in practice, and 
therefore in Fig. 4 we have omitted details. The top of 
the syphon, however, would really terminate in a box 
fitted with two valves, so arranged that before one was 
opened the other must be closed. Figs. 5 and 6 roughly 
illustrate this arrangement. In the rising pipe little 
or no air will accumulate, as the constant current of steam 
will carry it forward into the top of the descending main. 
The space allowed above the standing coluimn of water 
should not be too great. It will be represented principally 
by the box, Figs. 5 and 6. In the absence of this box 
the air could only be expelled by shutting off the injection 
and suffering steam to accumulate till the water was driven 
out of the down pipe, and thecondenser well blown through. 
Unless the injection tank stood high the injection would uot 
flow again until condensation took place anda partial vacuum 
was restored; but to do this the engine must be stopped | 
or the waste steam turned out of the apparatus, and even | 
then it would be a work of some little time. By the use 
of the pe te shown in Figs. 5 and 6 this objec- 
tion—an objection great enough to condemn the whole 
principle—is got rid of. When air accumulates the 
valves are to be drawn down. ‘The injection will still 
flow, and the column of water in the stand-pipe remain un- 
affected in height, because the lower valve effectually 
prevents the entrance of air. The waste steam will then 
escape through the upper orifice instead of being condensed, 
carrying with it pats of the air. After a couple of strokes 
of the engine the valve is restored to its normal position, 
as in Fig. 9, and condensation proceeds as before, without 
a moment’s loss of time, All the air cannot be thus re- 
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moved, but a little reflection will show that its quantity 
can thus be kept within limits incapable of materially 
affecting the vacuum. The action of the valves can be 
rendered automatic by many devices which will suggest 


| themselves to our readers; and we need hardly point out 
that the arrangement of this air-trap, as we may term it, | 


admits of great modification. 

The water of condensation may be collected in a ball or 
trap, and thence expelled at the moment the air-trap is in 
action, or it may be got rid of by a modification of the 
ordinary steam-trap. 

We have reason to believe that the condenser we have 
thus described in many respects, novel, and, so 
far as we know, unpatented. Hitherto, whenever gravi- 
tation condensers have been used, as with the Cwm 
Avon blowing engine, a great body of injection water 
has been introduced with the belief that the air would be 
carried down with it, and the expedient has Leen partially 
successful. Trapping the air out cannot fail to be the 
better plan. 

Such a condenser as we have described may be erected 
in any convenient situation, as against the side of a stalk, 
and the steam may be used to warm a mill before conden- 
sation; but this is not to be recommended, because such 
use of waste steam causes back pressure, and the condensed 
water is likely to be so large in quantity as to prove 
troublesome. 2 


is, 





THE MINERAL RETURNS AND THE 
INSPECTORS’ REPORTS. 

Boru for the past year have just appeared. Mr. Robert Hunt, 

F.R.S., and Keeper of the Mining Records, towhom we are indebted 

for the former, furnishes us with a general summary of the minerals 


MINES’ 





¢c | | raised and the metals produced in the United Kingdom in 1867. 
| From this we make the following extract : 
Minerals. Tons Value. 
Coal we ce os ce ce oo 104,500,450 oe ce eH 96,125,145 
5 Q 98 
Fic.3 Ironore .. «se of «ee 10,021,058 co co se 4, 21",09 
4 . Tin Or@ se se ce oe oe 13 649 eo 00 ee 
Copper ore... «es «+ oe oe 158,544 oo 00 ee 1K 
: Lead ore «se ee of «2 oe 93,432 oe 06 oe 064 
j Zinc OTE «se oe oe ee oe 13,489 ee ee 4 
Iron pyrites «se oe ce os 116,859 oe ce ee 67,453 
: | Gold quartz, arsenic, gossans, &c., nickel, wolfram, manganeses 
i | barytes, and coprolites, with their quantities and values next 


follow in order. The quantities form a total of 59,905 tons and 
the values £96,675. Nickel is the smallest quantity of this 
whole. Of it we obtain in this country, so far as Mr. Hunt’s 
returns have gone, only two tons, worth £14. Of wolfram we get 
only ten tons, the value of which is £62, The table closes thus : — 


Tons Value 
Salt .. ee co co eco 1,394,939 co ce ce 0ekS $5,963 
Clay (fine and fire) .. .. «- 1§,179,300 co ce oe oe 89,450 


Earthy minerals not returned (estimated)... .. —_ 650,000 


Value of the minerals produced oe £34,169,797 
From the ores in the above list the following have been the metals 
obtained :— 


Tons. Value. 
Pig-irom 3 oe ce «ce ce «64,961,320 1. ce co ce &11,902,557 
«a «a ws =< S700 «sc cf es of 799,203 
Copper co co ce ee 10,233 we ce co cf 831,,61 
Lead co co ce o 68,437 ce co co v0 1,337,509 
Zinc .e co co ee ce 3,750 2c ce oe of 79,693 
OZ. 
Silver .o oc oc cf oe 804,024 2 oe oo ce 215,400 
Gold «se we co cs 06 L580 2c co se ce 5,890 
Other metals (estimated) .. .. «- co ce ee 15,000 


Total 1. se 06 «6 cf coo co $15,187,0:3 


If to this total, which shows the value of the metals produced 
from the mines of the United Kingdom, we ad the value of coal 
(£26,125,145), and that of other not smelted minerals, which are 
worth, as shown in the previous table, £2,167,934, we have a total of 
£43,480,092 as the aggregate worth of the metals we make from 


| the ores produced in Great Britain, the value of our coal and of 


our unsmelted minerals. It is a fact calling for prominent 
notice that, notwithstanding the comparatively inactive condition 
of the iron trade (which is the great consumer of coal) during much 
of last year, and notwithstanding the increase in the number of 
fuel saving inventions in operation tlroughout the country, the 
quantity of coal brought to bank in the year 1867 was an increase 
upon that produced in 1866 of 2,869,954 tons, only 610,019 less 
than the increase of 1866 upon 1865. 

Ever since the year 1863 there has been an increase year by year 
in the total coal product of the country —not, it is true, a steadily 
progressive—but still a decided increase, This will be seen by the 
following table :— 


Year. Tons. Tons. 
1863 a a ae 8*%,297,515 == 
Is6t co co ce co 92,787,873 Increase 4,495,358 
1865 co co co ce 94,150,787 . 5,12/.145 
1866 ec se co co 101,640,543 ” 3,479. 956 
1867 eo ce ce oe 104,500,450 28 9.987 


The districts and the quantities respectively which they produce 


qu 
will be found in this jellies - 


Tons, 
Durham and Northumberland oe ce ce es 24,867,444 
Cumberland oe eo 08 08 08 ve ° 1,512,514 
Yorkshire .e «se oe of 8 of of cf of 9,544,575 





Derbyshire .. os oe ° ee 50,550 


No'tinghamshire oe e888 te .* 1,575,000 
Leicestershire .s se of «2 08 08 #0 oe 1,15 Ov 
Warwickshire ., «os +e se of of #2 #8 » 880,~5) 
Staffordsnire and Worcestershire .. ss «os «. « 12,526,554 
La: cashire se «+s «2 «8 «ee oe 08 +e oe 12,841,500 


$35,000 
1,55<,500 


Cheshire 
Shropshire .. 


se #8 «8 . 


Gloucestershire and Somersetshire co ce oo 1,979,000 
Monmouthshire .. .2 eo o¢ ee ee oe 4,569 509 
Fouth Wales oe 68 68 88 oe ee ° 9,092,300 


2,371,200 
14 125 943 
125,000 


North Wales 
Scotland 
Ireland 


“eo #8 #8 8 


Total! produce of the United Kingdom . 104,500,480 

The difference in the figures of the Keeper of the Mining Re- 
cords and those of the Government Inspectors of Mines, as to 
the total out-put of our several collieries in the past year is not, 
when speaking of such vast weights as we are here dealing with, 
of much moment. Mr. Hunt’s figures are under those of the 
inspectors by scarcely half a million tons. Thedifference is hardly 
more than sufficient to prove the general accuracy of each. It is 
almost confined toa want of uniformity in the returns obtained by 
the Keeper of the Records from the Staffordshire and Worcester- 
shire collieries and those given in his report by the Inspector for 
South Stafford. The cause of the difference in that district is 
chiefly due to the necessity that exists for estimating much of the 
quantity, arising out of the circumstance that a very large propor- 
tion of the coal obtained from the South Staffordshire mines is 
sold into boats unweighed, and the quantity ascertained by 
gauging the vessels; at the same time that at different collieries, 
and during different states of trade, a varying excess upun the 
standard ton is sold as that weight. The mines’ inspectors make 
the total quantity obtained from all our mines in the past year 
105,077,743 tons. It has been got, they say, from 3195 
collieries. This number is a very slight increase upon the col- 
lieries in work in 1866, when they were 3188, The great 


development of coal mining ‘in this kingdom in the past decade 
may be inferred from the fact that Genome last eee more 
colleries open, and in work, than there were in the year 1856, 
Excepting somewhat less than 10,000,000 tons (the precise figures 
are 9,761,827 tons) which we export, we use up all our fuel at 
home. As we have intimated, it isin great part burnt in smelt. 














ing our iron ore, 4 
This we obtained in the year 1867, in the following quantiti, 
and from the counties named :— *, 

‘ —_—__—_— - —$$$_$_——______ 

Counties. Quantities. Val ue. 

Tons. cwt ew 
Cornwall oo 68 80 08 oe fe 6,426 10 2,003 " l 
Devonshire .. .2 ++ of «2 8 os 10,212 10 3,178 12 9 
Somerset hire .. ee «8 «8 8 os 36,874 18 17,952 10 9 
Gloucestershire .. os © 00 60 156,169 0 70.271 0 0 
Monmouthshire .¢ «2 of se #0 of 341057 0 86,040 10 9 
Wiltshire .. te ee ee ee oe $2,356 0 33,034 0 9 
Northamptorshire .. «2 «8 «+ os 416,765 9 104,191 7 3 
Lincolmshire,. «+ ee ef «8 «8 « 192,213 0 48,053 0 9 
Shropshire .- sce co ce ee cf ee | 250,00 0 62,500 0 9 
Warwickshire .. 6 «s 8 ef « 15.500 ¢ 8,875 0 9 
Staffordshire, North... .. «2 «8 «+ | 794.509 0 212 237 10 0 
0. South .. see oe | 525,000 0 136,450 0 9 
Derby-hire 6... os os 08 of oe | 3,000 0 87,500 0 9 
| Northumberland and Darham.. .. «. | 1157/0 0 31,770 0 6 
Lancashire .. co ee 00 08 oe | 667,356 0 | 334,678 0 9 
Cumberiand.. «ee «+ of ce co es | 890.566 5} 569 351 9 
Yorkshire, North Riding .. «2 ee «+ | 2,739,038 17 795,056 6 9 
Do. West Riding .. 2 «+ of 679,000 0 144,750 0 9 
Wales, North .. es “mC ie~ «at 44082 0) 12,122 11 9 
Do. South .. ° oe ef ‘OL.IS6 0 131,230 12 0 
Scotland ss oo. e oo 1,264.800 0 | 311,200 0 9 
| Irelamd,. se es 08 of 6 08 oe | 42,016 0 10,641 10 9 
Total oo so ce ce oo oo | 10021053 9] 3,210,098 0 4 





| Our ironstone, like our coal, is also an increase upon last year, 
The precise increase is 356,046 tons. The 10,021,058 tons of ore, 
together with a comparatively small quantity of foreign ore—gq 
small that it might be aptly termed a modicum —we have used up 
in the 563 blast furnaces in operation during the same year in 
England, Wales, and Scotland together. Complete information 
as to the condition of the iron smelting works in the several 
localities of those parts of Great Britain Mr. Hunt furnishes in 
the table annexed :— 
































a ze 2 
[3 | 2) § 
SS l| Ez s ¢ 
Ee) S55 | £2 | Tonsof Pig 
Counties. St i@./| «8 Iron made, 
-* {;6~-/! es 
; tant 2 
|% |42| 2 
— ——_—__—__—_—__—_—— _ 8 
England, | 
Northumberland .. «2 «. + ee 2 18 3 31,027 
Durham .c «se «2 of «of of oF | il 71 39 477 B84 
Yorkshire—North Riding .. «. «| 14 67 504 640,892 
Do. West Riding - ee #6 12 36 25 109,002 
Derbyshire .. «2 s6 «8 «8 oe 14 43 30 160,028 
Lancashire 22 os ° 08 te 4 25 19 318 801 
Cumberiand .. «2 e« . 3 18 83-5 109,839 
Shropshire - 08 of . li 29 22 123,604 
North Staffordshire .. «+ 8 es 6 35 23 202,312 
South do. oe ov ‘oe so 49 177 91s 515,633 
Northamptonshire.. «2 «+ e+ «. 4 9 5 25,184 
Lincolnshire ee ee, ee ey 3 6 5 25,579 
Gloucestershire .2 «os se +6 «+» 3 10 6 
Wiltshire .. se ce «es cf ce os 3 4 3 71,186 
Somersetshire.. «+ «2 ef «+ « l 2 1 
ag . 2 Ee 
Total.e «2 of cf ee ov | 138 50 3313-£ 2,510,946 
Wales. 
North Wales. 
Denbighshire .. «2 «+ o0 «8 os 3 9 5 32,843 
South Wales, 
Anthracite Furnaces .. .. «2 os 4 25 it 35.506 
Giamorganshir ce 13 76 49 403,050 
Bituminous ) preenockshire.. .. .. 1 15 5 29,443 
Districts. / \onmouthshire .. .. | 14 | 71 50 418,235 
Total.. ee oe ee on erm oe -_— 
35 195 120 «| 919,077 
Scotland. 
Ayrshire 20 «2 «6 «of 8 of « 8 45 34 
Lavarkshire oc «+s «ce 08 8 «- 14 96 67 
Fifeshire oe 08 08 08 oe 3 13 3 
Linlitheowshire .. «se ee 8 oe 1 4 2 
Stirlingshire . ee ce ce 8 oe 2 7 5 
Hadingtonsbire «2 «2 oe «2 + | 1 l 1 
Argyleshire «se ++ ++ so os 1 i 0 
Total., oc cc cc oo oo | 30 167 112 1,031,00 0 
Sect nanironncssibcincanticadh a pee 
Tons. 
England 1c os «+ 8 «os ef - 2,810,946 
Wales ce ee e 08 ee e ee eo 919077 
Scotland .. «se «ee «ee «se ee 1,031,000 


Total.. +s 4,761,023 
This again is an increase upon 1866, when we produced 4,530,05) 





| 
| 


tons of pig iron. To do so it required 613 blast furnaces, In 
1867, however, we made 231,072 tons more iron than in 1866; but 
in fifty furnaces fewer. Than this comparison scarcely anything 
could be written more conclusive as to the progress of the British 
iron trade. The difference is, in most part, due to the greater 
knowledge now possessed by the British ironmaster of the condi- 
tions under which ore can be most economically utilised. The 
manner in which that knowledge has found expression is seen in 
the immense furnaces which are now to be found chiefly in the 
Middlesborough district. If the occasion were suitable we might 
remark upon the proof herein given of the ability of the 
ironmasters of the United Kingdom to compete with those of their 
foreign rivals of whom we have lately heard so much from Mr. 
Plimsoll and others. But we proceed with our dissection of the 
very important and highly valuable returns which we have 
before us. 

Comparing 1867 with 1866 we find that whilst the furnaces in 
England produced 234,018 tons, and Scotland 37,000 tons more 
in the later than in the earlier year, Wales, on the contrary, 
has turned out 40,046 tons less. How far the drop in the return 
from Wales is due to the competition of the newer district already 
mentioned we will not now inquire. The fact is, however, 
suggestive of thoughts which bring back to the mind remini- 
scences of the changes which we learn have taken place in the 
history of the iron trade of this nation since the days when ‘‘the 
wisdom of Elizabeth led to the introduction of German miners and 
metallurgists into England about 300 years azo.” 

More gratifying perhaps, than anything we have yet stated is the 
fact that we have obtained our coal in 1867 ata sacrifice of fewer 
lives by 294 than in 1866. It will, however, occur to every one 
that we had not last year, as we had in 1886, the terrible 
calamity of the -Oaks explosion or that in North Stafford- 
shire; but we had the Ferndale explosion. Hence, whilst the 
deaths from fire-damp in 1867 were not as they were in 1866, as 
many as 651, still they numbered 286. From all causes, 1190 lives 
were lost. Thisis in the proportion of one death to every 280 
persons employed, for the total number of miners occupied last 
year in the 3195 collieries of Great Britain numbered 282,500. Com- 
paring the deaths with the coal wrought the fatalities were one pet 
88,000 tons. The total number of separate fatal accidents was 907. 
The largest number of deaths from any one cause last year was 449, 
which was due to falls of roof or coal, an increase from the same 
cause upon 1866 of as many as 88. Explosions come next; these we 
have already shown deprived 286 miners of life last year. Then we 
have 158 shaft accidents, a number which is fewer than the year 





before by four. The fatal miscellaneous underground accidents 


numbered last year 211, an increase of eight upon 1866, Onthe 
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other hand, the surface accidents were a decrease upon the deaths 
from the same class of causes in 1866 of 21, the deaths last year 
being 86 against 107 the year before. : 

In two succeeding papers we propose to notice—as has been our 
custom in previous years—the salient points of the several inspec- 
tors’ reports. This notice will close with an extract 
from the report of the Inspector for South Durham, who 
leaves us to infer that in the matter of the safer working of our 
mines we have much to learn from Belgium ; however, little the 
jronmasters there can teach us about the profitable smelting of our 
ores. Mr. Atkinson makes a comparison between the life cost of 
coal getting in Great Britain and in that country, and says that 
there are probably two-and-a-half times as many persons employed 
in and about the Belgian collieries for a given quantity of coal raised 
in a given time as are employed in Great Britain to raise the same 
quantity in the same time. Estimating upon this basis he shows 
that there are fewer proportionate deaths in Belgium than in this 
country, especially from explosions of fire-damp. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspomdents), 





HANCOCK’S SCREW PROPELLER. 

S1r,—In your paper of September 25th a correspondent, under 
the name of ‘* Engineer,” passes severe strictures on our new 
screw, but before we proceed to analyse his statements we will first 
thank you for your able and impartial article on the trials of our 
screw propeller. Several of your conclusions we might have taken 
issue with, but a reviewer should be unfettered and free to express 
his opinion in his own way, and when done in the impartial manner 
that marks the whole of your article we can have no fault to find. 

It is a great pity that any gentleman should rush into print with- 
out some great truth to t2l!, or important information toe give the 
public, and we are sorry to say that ‘* Engineer ” is in this un- 
pleasant position, with this further drawback, that he makes an 
unsupported attack upon the commercial position of our new screw 
propeller; and not contented with the expression of his own opinion, 
calls to his aid two sections of hearsay, of which not a word is 
true, either in fact or in spirit. ‘* Engineer” says:—‘‘ Mr. Hancock 
must pardon me for stating in plain truth that his experiments 
appear to me to be worthless. They prove nothing.” 

It is to be regretted that “ Engineer” did not prove his statement 
from the record of our trials instead of merely making an unsup- 
ported declaration. We find in looking over our trials that towing 
ninety-five tons of goods along the canal a run of two and a-half 
miles was made in sixty-seven and a-half minutes by our screw, 
with a pressure in the builer of 50 1b., steam full on, and revolutions 
of engine eighty-six per minute. Now the Shropshire Union 
Canal Company’s screw, Smith’s, made the same run in sixty-five 
minutes, with the same pressure in the boiler of 50 Ib., but the 
engine making 148 revolutions per minute, which is sixty-two re- 
volutions per minute more than in the case of ours, 

Now does “‘ Engineer” wish us to believe that the consumption 
of coal was the same when the engine made 86 strokes per 
minute as it did when the engine made 148° And this trial is what 
“ Engineer” calls ‘* vague assertions,” ‘* worthless,” and ‘proves 
nothing.” Never in the history of screw propulsion was the speed 
of a vessel under two trials so nearly the same, where the 
velocity of the engine in one case was upwards of two-thirds more 
than the other, which proves our screw to be the best propeller 
ever tried. In all cases of trials of the steam engine we 
find the consumption of coal the greatest when the engine 
makes the most revolutions, and there is not a_ single 
case recorded by any good authority to the contrary, therefore 
it follows that eighty-six pound of coal did as much work with our 
new screw on the tug as the other screw did with 148 Ib. of coal, 


less two-and-a-half minutes of timen a run of two-and-a-half miles. 
Now in proof of this we will give the result of a Government 
trial of two screws a short time ago, when the engine in one case 
made 180 revolutions per minute and in the other 153, a difference 
of twenty-seven revolutions per minute; and, according to the indi- 
cator, consumed 18 horse power more when the engine made the 
highest speed, therefore, under Government tests twenty-seven 
revolutions per minute above 153 showed an increased consumption 
of 18-horse power. 

Now had the Government trials recorded the revolutions of the 
engine only, it might by some men be open to cavil, but fortunately 
in this case the indicator was used, and it proved beyond doubt that 
the engine exerted the most power when it made the highest 
velocity, and had the indicator been used in our trials it must have 
proved what the Government trial proved, that is, when the engine 
makes the greatest nutaber of revolutions per minute exerts the 
most power, and consequently the most coal, for every stroke 
takes so much coal to make it, and this is a test that never was 
at fault yet ; and for ‘*Engineer” to say that our trials proved 


nothing, is a vain attempt on his part to smother truth by an 
unscrupulous application of red tape. Our trials are of too sound 
a nature to be aes by any insinuations, however ingeniously 
made. We can record a fact that cannot be recorded of any other 
screw trials, that is, we are equal in speed to the best screw at 
more than one-third less speed of the engine, and as a matter of 
course a saving of one-third coal in our favour. 

It might be urged that the serew we worked against was a bad 
one, but that is not the case, for its blades are made of the true 
thread of a screw which up to this time has surpassed all others, 

“Engineer” further says, ‘‘I have reason to believe that Mr. 
Hancock burnt more coal and got a higher indicated horse power 
from the engine with his screw than with the ordinary canal 
screw.” 

We hope “‘ Engineer” will be able to give a good reason in your 
next impression for his belief, or he wili be open to his own charge 
of making ‘‘ vague assertions.” The Shropshire Union Canal 
Company appointed Mr. Pool, a gentleman who had been long in 
their employ, and well acquainted with screw propulsion on the 
canal, to superintend the trials of our screw; and thus, to use his 
own words, our screw appeared to take much Jess coal than theirs; 
and, taking it all in all, he thought that our screw caused a saving 
of 40 per cent. So much for the unsupported belief of ‘* Engineer.” 

“ Engineer” shoots another poisoned arrow at our screw, and 
declares that it has been stated to him that in a Government 
trial our screw used 25 per cent. more fuel than Griffiths’. 
“ Engineer” tries to back out of this sweeping assertion by saying 
**that he has no means of knowing whether it is true or not.” What 
a noble-minded gentleman this ‘* Engineer” is to make damaging 
assertions against another in a newspaper, and admit in the 
same line that he does not know whether it is true or not. 

In December, 1866, we had a trial by the Government at Ports- 
mouth, but that was not the screw now under discussion, but 
entirely different; it was a flat blade in the form of the quarter of 
an oval, and the trial took place against a four-bladed Smith’s, not 
a Griffiths’, : 

Since December, 1866, we have made and tried about 100 
different formed screws, and the one drawn in your paper of the 
11th of last month shows the one that has proved itself to be the 
best under trial, and this screw has never been in the hands of the 
Government, but whenever it is tried by them we feel quite con- 
fident that it will prove itself to be equal to its other trials. 
Many apologies for the length of this letter. 

Dudley, September 29th, 1868. F. anp C. HANcock. 





DEFLECTING TRUCKS, 
Str,—-Permit me to inform your correspondent “Nemo” that 





not one of your numerous readers had a more hearty laugh at his 
communication to you than myself; and in these hard times, when 
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rolling a train off the rails and upsetting it in order to get it out of | 


the way of another, is one that he must look at as horrible, sacri- 
legious--no word can be strong enough to express his opinion— 
and certainly the very cleverest thing he can do to rid himself of 
it is to make a jokeabout it ; but if he is asked, “‘ How can these 
collisions be prevented ?” his answer would be, ‘‘ Why with perfect 
organisation, of course ; with buffers, springs, signals, pilot engines, 
and all that sort of thing ;” but if in reply it is said, “‘ Should all 
these fail—as the best of all human organisations sometimes do fail— 
what then” ‘ Why, then, you know, the trains must smash.” 
Not being a railway engineer myself I do not see why they should 
smash, if even a desperate remedy can be used to prevent it. 
Strong objection can be made to my deflective truck. Certainly 
no engineer would like to run such a truck in front of his 
engine. It might impede its progress, it might be upset itself, or it 
might tip over both trains. No idea, ‘‘Nemo” allows, is quite 
perfect at first birth ; my deflective truck is capable of improve- 


| ment; a slight alteration in the form of the shield would admit of 
| its being run over by a train without its being overturned itself ; 


and to protect the train behind it it has only to be disconnected 
from it. ‘‘ Nemo” allows it to be an original idea, and it is some- 
thing original to render these collisions impossible that the public 
want ; less than that they will not be satisfied with. 
C. J. RICHARDSON. 
P.S.—A deflector of the same kind has been used on our railways 
to sweep snow off the rails. 





COMPETITIVE DRAWINGS FOR A BRIDGE OVER THE SURREY 
CANAL. 

Srr,— Being resident in Camberwell I naturally take an interest 
in all that concerns the parish, so some time back I examined 
the drawings for this bridge, then exhibited for public inspection. 
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the tropics. The following is an extract from a letter by Major 
J. F. Tennant, R.E., to the Astronomer Royal, dated, Guntoor, 
August 18th 1868 :— 

“This morning was very promising, and if it had followed the 
course of its predecessor we should have had a magnificent clear 
sky, but it clouded over the east with thin cumulostrati, which, 
while hardly stopping vision, interfered very much with the photo- 
graphic energy; and the result was that every negative was 
under-exposed, and we have little more than very dense marks 
showing the protuberances. ‘The six plates arranged for were 
duly exposed, but the heat so concentrated the nitrate of silver 
solution, that, besides showing but faint traces of any corona, they 
are all covered with spots. Still we may make something of them, 
and will try. Capt. Branfill reports the protuberances un- 
polarised, and the corona strongly polarised everywhere in a 
vlane passing through the centre of the sun. Complimentarily 

have to report a continuous spectrum from the corona, and one 
of bright lines from the prominence I examined. I am, I believe, 
safe in saying that three of the lines in the spectrum of the pro- 
tuberances correspond toC, D, and 6. I sawa line in the green near 
F, but I had lost so much time in finding the protuberance (owing 
to the finder having changed its adjustment since last night) that 
I lost it in the sunlight before measuring it, and I believe I saw 
traces of a line in the blue near G, but to see them clearl 
involves a very large change in the focus of the telescope, whic 
was out of the question then. I conclude that my result is that 
the atmosphere of the sun is mainly of non-luminous (or faintly 
luminous) gas at a short distance from the limb of the sun. It 
may have had faintly luminous lines, but I had to open the jaws 
a good deal to get what I could see at first, and consequently the 
lines would be diffused somewhat; still I think I should have seen 
them. The prominence I examined was a very high narrow 
one, almost to my eye like a bit of the sun through a chink in 





At last I beard that the first premium had 
“ Audentes fortunas juvat”, and now I hear that the designer has 
since been nominated the engineer for the construction of the 
bridge; and the second premium was given to the design by 
** Pontifex.” I trust you will allow me space to point out as 
briefly as possible with what happy results in this instance engi- 
neering questions were entrusted to Bumbledom. 

The approaches to the bridge (Design No. 1) are called 1 in 
25 on each side, the left being shown as 250ft. in length, with a 
rise of 9ft., and the right-hand one 120ft. long, with a rise of 5ft. 
They are shown on the general section to meet in a point over the 
crown of the arch, but the enlarged section shows instead a nearly 
level length of 42ft. over the crown, owing to the tops of the 
arched ribs being longitudinally level. In a bridge, as this, of 45 
deg. skew, with a road 40ft. wide, a level length of 40ft. is 
required beyond the ends of the arched ribs in order that the 
road may be free from the cant which would otherwise be caused 
by the ironwork extending further on one sidethan on the other. 
There will thus be a length of 42ft. + 40ft. = 82ft. altogether, or 
41 ft. on either side, which should be deducted from the lengths of 


inclines. They will thus stand:— =’—*! = 1 in 23}, the correct 
= = 1 in 16, the correct gradient 
for the right side; and thus to state that these gradients, in reality 
1 in 23} and 1 in 16, are 1 in 25, is gross carelessness, to say the least. 

Again, a road is shown leading up from the towing path to the 
main road, at the end of the north-west wingwall. Turning to 
the general details I find that this wall isto retain the raised 
approach behind, and give room for a 6ft. towing path in front, 
between it and the canal. The wall ends in an embankment 8ft. 
high, which would of course take its natural slope all round the 
end, completely block up the towing path, and slide over into the 
canal, This slope filling up the path, is shown as an available 
road up from it, ascarcely correct way of showing it. So much for 
this well considered design, which has, moreover, abutments 
something like 30ft. thick at the level of foundations, carried 
down to about 13ft. below the bed of the canal. 

And now for No. 2 design, that of Mr. Would-be-** Pontifex,” 
which is of a rather pre-Raphaelite character as regards the orna- 
mentation, but although the gradients inthis case seem to have 
been more carefully considered, the construction seems incomplete, 
for some of the arched ribs rest against the abutment at one end 
correctly, yet at the other do not appear to have any provision to 
receive the thrust developed by these ribs. This would be a fault 
utterly fatal to any bridge design. 

Now these being the facts, it is clear that the parties who had 
to award the premiums were totally unable to judge of the draw- 
ings of an engineering structure, and as the matter now stands, the 
appointment is given to some person who, to judge from his 
drawings—for Ido not even know his name-—evidently has not 
mastered his profession, and may consequently lead the parish 
into endless difficulties. C. E. 

Camberwell, 22nd Sept., 1868. 
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ENGINE FOUNDATIONS, 

Sm.—In your leadi article on engine foundations (see 
ENGINEER, September 25th) you mention a case where it is proposed 
to erect an engine on girders thrown across a mill stream. 
Will you permit me to say that in 1854 I fixed a 35-horse 
pat od engine in precisely the same manner, at Mr. W. W. 
orley’s mill at Woburn, Bucks, and again, iu 1862, at Messrs. 
Robinson Bros’. mil] at Lewisham. Both these engines are work- 

as steadily as if fixed to masonry or brickwork. 
7, Leadenhall-street, Sept. 28th, 1868. JOHN PINCHBECK. 





THE INSTITUTION OF NAVAL ARCHITECTS. 

Srr,—My attention has been called to the letters in your periodical 
from ‘‘Enquirer” and others, as well as Mr. Merrefield’s reply ; and 
while I do not wish to disparage the Institution in the least degree, 
yet I must confess I am feeling somewhat disappointed to find that 
the plans of the Greek gunboat King George, which I took no small 
pains to produce, for the express purpose of adding what I thought 
would be an acceptable adjunct to the previous store of illustra- 
tions, are to be illustrated from the second-hand wood blocks em- 
ployed by a weekly iodical, so that our volume of Transactions 
is to be embellished  asles cuts from a fourpenny periodical ! 
I certainly think it was due to the members to let them know that 
the funds of the Institution would not admit of the expense of the 
original style of e ving, for I must confess it was some induce- 
ment to me to over-hours to produce the plans and paper in 
a form worthy of the Institution, believing, as a recompense, I 
should see them properly represented in the forthcoming volume. 
I should not have written to a public paper upon the subject, but 
that it is the only way I know of bringing the matter before the 
members of the Institution, who will feel as much disappointed 
as myself, I believe, when they see the change in the style of 
illustration. 

Gro. C. Mack row, M.IN.A. 
Thames Iron Works, September 30th, 1868. 


THE GREAT ECLIPSE OF THE SUN. 

Tunis eclipse took place very shortly before the departure from 
Calcuttaof the last Indian mail, wherefore very few detailsabout the 
work of the different expeditions have as yet reached England. The 
main facts of the case are that clouds obscured the eclipse on the 
Bombay side of India, the formation of the clouds being in all 
probability due to the cooling effects of the eclipse upon the at- 
mosphere. The work of most of the expeditions was obstructed 


in some measure by clouds, and the Prussians seem to have been 
most successful. Major Tennant’s expedition obtained imperfect re- 


professional men are nearly standing idle, a hearty laugh is a very | sults, partly in consequence of light clouds, and partly in conse- 


good thing to have, and I thank him for it. As te my deflective | quence of imperfection in the pogmehie rations, which may | 


shield, I can imagine that to arailway engineer,the proposition of 


be avoided in future when work of to be performed in 





bright and colour (I could see no tinge of colour), and some- 
what zigzagged like a flash of lightning. It must have been three 
minutes high, for it was on the preceding side of the sun near the 
vertex, and was a marked object, both in the last photo-plate just 
before the sun reappeared and to the eye. Capt. Branfill saw the 
prominences coloured, as did two other gentlemen, bu‘ one in 
my observatory (like myself) only saw it white. I should, 
however, say that for long I never saw « Orionis markedly red, 
nor Antares, and I may not catch red soon, t h I cannot con- 
ceive this being so. In conclusion, I may note that the darkness 
was very cy op and the colour not half so a, as in the eclipse 
of 1857, w was partial at Delhi, where I was then.” 





Tue Screntiric WoxpER — Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps {pest free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham. —[ADvr.] 


Souta Kensincron Musrevm.—Visitors during the week ending 
26th September, 1868 :--On Monday, Tuesday, and Saturday, f 
from 10 a.m. to 10 p.m., 16,255; on Wed: y, Thursday, an 
Friday (admission 6d.), from 10a.m. till 6 p.m., 1,690; total, 
17,945. Average of corresponding week in former years, 11,929, 
—Total from the opening of the Musuem, 7,799,872. 

Brexpeck LITERARY AND Screntiric Instirorios, SouTHaMP- 
TON BuILDINGS. —This long-established Institution has just issued 
its prospectus for the winter session. Arrangements have been 
made for holding classes in almost every branch of education. As 
technical education is now acknowledged to be a national de- 
sideratum, several classes will be commenced with the view of 
su) plying that want. The inaugural address will be delivered by 
M . J. Scott Russell on Tuesday, October 6th. The lecture list 
includes, as usual, the names of several of the most popular occu- 
pants o° the platform. Many valuable additions have been made to 
the library ; and the reading room is well supplied with the chief 
newspapers and periodicals. Candidates will be prepared for 
various public examinations by professors whose pupils have been 
so eminently successful during the past and preceding years. We 
trust that the young men of London will avail themselves of the 
many advantages offered by this Institution. 

Sr. Pancras Station.—In a recent number of THE ENGINEER 
we gave gave some particulars concerning this great station, the 
greatest in a sense in the world, and we have now to remark upon 
its opening yesterday, It can only be n to recall now, for 
the convenience of our readers, that the station is 700ft. lo 
that the span of the roof is 240ft., and its height above the 
a little over 100ft. Since our last visit, when the great travelling 
stages were about midway in the station, wonderful progress has 
been made, the last principal of the range having been suc- 
cessfully erected. The ironwork—a large item in this great 
undertaking—may be said to be practically finished. The great 
station is to be opened only for about 500ft. of its length for the 
present, and the booking-offices are of a tem ry character, 
The roads for entrance and exit are all that can be desired. The 
one is laid with road metal, the other planked and provided with 
a hand-rail. The temporary booking-office is on the Skinner-street 
side of the station. To that side there is a carriage drive, and a 
carriage exit has also been provided from the front. The station 
has thirteen lines of rails, with abundant we re accommodation, 
The platforms are constructed of red deal laid crossways, with 
dressed stone edges. A good example is given at this erection 
of the tensile power of concrete material. To avoid the heavy 
weight that must have been laid on the iron floor the carriage 
road was concreted over movable centres that were shifted from 
stage to stege during the progress of the work. The works on the 
side and front buildings are being my prosecuted, and the 
grand facade to Euston-road may be expected to look well as soon 
as the great dimensions of the work will allow. 

Tse Mergopotitan Raitway.—We learn from the report 
of the directors of the Metropolitan Distriet Co that 
Mr. J. Fowler, the engineer-in-chief, and Mr. T. 3 
son, the resident engineer, have informed them that the whole 
of the property epqaiood for the railway has now been ob- 
tained westward of Westminster men and the uncompleted 
portions of the works are uninterruptedly in hand on that portion 
of the line. Between the South-West London Junction (West 


‘Brompton station) and the Gloucester-road station (Brompton) 


the railway works are finished, and about three-fourths of the per- 
manent way has been laid. From Gloucester-road station to South 
Kensington station about 150 yards of railway work remain to be 
constructed. Between the South Kensington station and the 
Sloane-square station the railway is nearly ready for the ent 
way, and between the Sloane-square and Victoria stations [with 
the exception of thirty-four yards which are in hand) the works are 
finished, and about 500 yards of permanent way are laid. From 
Victoria station to St. James’ Park station the works are also com- 
pleted, and about 400 yards of'double permanent way are laid. 
From the St. James’ Park to the Westminster station railwa: 
is constructed, with the exception of detached portions in Totbill- 
street {amounting altogether to about 100 y in learth), which 
are being idly proceeded with. Of the stations, those at 
Tencinghn, Giseresten s00d, Sloane-square, Victoria, andSt. James’ 
Park, are very nearly completed; while those at Han mersmith- 
road, West Brompton, South Kensington, and Westminster 
Bridge, are well in hand. The works on the Thames Embankment 
and at Charing Cross station have been commenced, and from the 
peculiar position and nature of the works the progress may be ex- 
pected to be unusually rapid. The signals are in hand, and the 
engineers state that they have every reason to expect the opening 
of the railway for public traffic for all the undertaking westw 
of Westminster Bridge in about three or four months from this 
In Earl-street, between Blackfriars Bridge and Cannon- 
street, the works of the Metropolitan District Company and those 
of the Board of Works, are, under a special agreement recently 
cota into, to be simultaneously executed by the same con- 
tractors. 
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WILSON’S PATENT LOCOMOTIVE COTTON PRESS FOR INDIA. 


CONSTRUCTED BY MESSRS, APPLEBY BROS., LONDON STEAM CRANE WORKS, LEICESTER. 











| 
At 
Wi} 


THE locomotive cotton press’ illustrated above:has been designed 
with a view to extending facilities in India for pressing cotton. 
The disadvantages of conveying unpressed cotton by rail are well 
known ; it is so bulky that the trucks cannot be fully loaded, and 
so liable to be burned that one railway paid £30,000 in compen- 
sation in a single year for cotton burned on their line. 
Compressed cotton will not burn, and it cannot be doubted 
that Mr. Wilson, by the invention of this press, has done much to 
facilitate transit, and so far cheapen cotton in this country. 

As will be seen from our engraving, prepared from a photograph, 
the machine consists of a traction engine and cotton press com- 
bined on one framework. Therefore the engine can proceed to the 
railway stations when a long journey is necessary, and propel itself 
up the country from the station at which it arrives. The vertical 
multitubular boiler supplies steam to a pair of vertical cylinders 
placed mid-length of the frame. 

In order to form a bale, the bottom and top boxes are charged 
with cotton: then a top follower is athe and, by its weight, 
the cotton in the top box is pressed into the long horizontal box 
at the leading erd of the machine, the top follower is held firmly 
in place by the lifting cranks which are now on their centres, Two 
horizontal screws are then set to work, and compress the cotton 
forward against the head of an hydraulic ram. hen the screws 
have worked their distance they are thrown out of gear, the hy- 
draulic double-acting pump goes on working, and the ram gives 
the final compression, ending at a pressure of about two tons per 
square inch on the area of the ram. The bale is then hooped and 
rivetted in the usual manner, after which the doors at top and 
bottom of the horizontal box are released, and when the ram and 
screws have been run back a short distance the bale is pressed out 
by a lever, and is ready for transit. This machine can make one 
bale in two or two-and-a-half minutes, The pumps are so arranged 
that the press at first works quickly. As the resistance increases. 
its speed is reduced on a system well understood. The cotton is 
compressed into one-seventh of its original bulk, and, allowing for 
the expansion which takes place when it is withdrawn, it occupics 
in the finished bale 4ft. by 1ft. 9in. by 1ft. 9in. 

The hydraulic cylinder and cross girder are cast in one piece 
of steel. The side plates of the framing, &c., are also of steel, it 
being most desirable to make the whole machine as strong as 
necessary with the least weight. 

Arrangements are made to drive with a re a second and third 
press, if necessary, as the engine is sufficiently powerful for the 
work. The self-propelling gear is very simple. On the crank- 
shaft there is a pinion which drives a spur-wheel on an inter- 
mediate shaft ; on each end of this shaft is a chain pinion, each 
of which can be thrown into and out of gear by means of clutches 
worked from the footplate. From these chain pinions a wrought 
iron pitch chain passes over a chain wheel fixed on the inside of 
each driving-wheel. ‘he driving-wheels can be driven separately 
or together, as may be required. When turning sharp curves 
only one wheel is driven, the other being free to revolve or stand 
still. The steering wheels, the centre and axle of which are under 
the box of the press, are steered from the footplate. The press 
is well designed and fairly enough got up, and it can hardly 
fail to prove popular in India. The railway companies would 
find a few of these presses an excellent investment. By their aid 
the transport of cotton could be greatly facilitated. We see no 
reason why the railway companies in the Deccan and Berar dis- 


tricts should not undertake to press and carry cotton for a given 
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sum instead of endeavouring at great inconvenience to transmit 
cotton from up country to the sa ports in half-made bales. We 


ce 
tM i 





have ourselves no doubt that if managed energetically such a) 
speculation would enormously increase dividends. 








JEFFRIES’ SIDE-ACTION BREECH LOADER. 























THE gun we illustrate above is the invention of Mr. George | A stud is fixed under the fore-end of the barrels, which works 
Jeffries of Norwich, and is different to any other that we have | @ slot cut in the fore-end of the action, enabling the 


seen. The barrels turn sideways, working on a broad steel-plate, 


extending across the under part of their breech ends, which is | 


welded on. This plate works i dovetailed slot cut the , 
SE i aad eens one te | We believe that the illustration will be sufficiently clear to render 


action to correspond. In front of this there is what is termed by 
the inventor ‘“‘a fork” working in the action, and the neck to 
which the guard-lever is’ fixed, passing through the stock. This 
ened opens the gun, and it is shut without assistance of the 
ever by merely jerking the gun like the ordinary breech-loaders. 


in 
ls to 
| move slightly forward, and allowing their ends to clear the face of 
the action. The extractor is worked independently of the hinge 
or pivot, and is capable of being pushed back with the cartridges. 


further description unnecessary. The gun appears to work remark- 
ably well ; and we have seen one—a pin-fire gun—which has been in 
constant use for a long period—two years, we believe—and is per- 
fectly good and sound. 
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FINSPONG FOUNDRY, SWEDEN. 

WE have received the following letter from Mr. Carl Ek- 
man, director of the cannon foundry of Finspong, in 
Sweden, long celebrated for its productions, which we 
noticed in our recent articles on artillery, and by the 
courtesy of Mr. Ekman and Mr. Mittander we have been 
pa | to place before our readers the accompanying en- 
gravings and description of the celebrated foundry. Weare 
sure our readers will feel considerable interest in the short 
account thus put together of one of the oldest gun foundries 
in Europe, and one which still justly holds a high position 
from the quality of its productions :— 

(To the Editor of Tat ENGINEER.) 
Sm,—I have read with great pleasure your account of “the 


artillery and other war material produced at the late International 
Exhibition, Paris,” and feel much obliged to you for the interest 


taken by you in bringing to public information some details about | 


the Swedish guns exhibited by me ; and with the view to complete 
the article in your valuable paper I now take the liberty to give 
you some more information about the guns, and the Finspong Gun 
Foundry, and shall be very glad to see them inserted in your paper, 
if you still take any interest in the matter. 

It appears that you or your correspondent most likely visited the 
Exhibition very soon after it was opened, and I readily confess that 
then information of interest for the public regarding the guns was 
wanted. This was caused by the late opening of the navigation, 
and consequently tardiness in arrival of our exhibits. Afterwards, 
however, labels were put on the guns, and pamphlets describing 
the foundry and manufacture to be found at the Swedish Commis- 
mission of the Exhibition. 

About the gun shown by me, and illustrated in your journal under 
the foregoing heading, I beg to state that Fig. 1 was encircled by a 
single layer of steel coils. The rifling is the same as adopted for the 
Swedish field artillery. The gun was adapted for naval or garrison 
use, as assumed in your article. The other heavy gun, Fig. 2, is 
cast over a hollow core, according to a peculiar method adopted at 
the works, and quite as long in use there as the Rodman method 
in America, but differing from that method principally bya current 
of cold air being forced through the core for twenty-four to thirty 
hours after casting, thus allowing a slower cooling of the gun, 
which has been found very suitable for the Swedish gun metal. 

With regard to the little field gun, it was exhibited by the 
Swedish Government, constructed by Baron Wrede, Commissioner- 
in-Chief of the Swedish artillery, and made at Finspong. 

About the gun foundry, I beg to state that the old method of 
casting direct from the blast furnaces is now obsolete or is very 
seldom used. During the last two years an entirely new foundry 

been erected, and the first gun — a 10-in., similar to the one 
exhibited in Paris—was cast in December last from the blast fur- 
naces. The pig iron is produced in usual sizes—24ft. long by 5in. 
square—for remelting in the reverberatory furnaces, and each tap- 
Ping is carefully classified as to the degree of its hardness or softness, 
4 proof-bar being cast in the same manner as for the guns. From 
the stock of iron thus produced a proper mixture is taken out and 
put into the reverberatory furnaces, melted, and run direct into the 
gun mould. Great care has to be taken with reference to the de- 
carbonising nature of the furnaces to select a proportion, so that 
the iron in the guns becomes of the proper hardness—neither too 
soft nor too hard. A proportion of 70 per cent. of Class 2, 20 per 
cent. of Class 3, and 10 per cent. of Class 4, has been found to give 
4 desirable iron for good guns, 
In the new foundry there are now erected four reverberatory 
and one cupola furnace. Two are constructed on the 
French principle,fand melt together nine tons in about four hours ; 
two are constructed on the American principle, and melt twenty- 
five tons in about eight hours. The cupola furnace can melt five 
tons, so that the whole weight of metal ready at any one moment 
is about thirty-nine tons, and there is still space left for erecting 
more furnaces. 
mh iron from the cupola furnace is only used to fill up the dead 
S din case of need. The arrangement of the furnaces will easily 
understood from ep oy oe plan. A powerful fifty-ton 
travelling crane performs all the work of moving about the heavy 
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, Pieces of castings. Five pits or recesses of different sizes for 
| different moulds are built in granite to receive the moulds at a 
| convenient distance from the furnaces. The foundry is divided 

into two floors, the upper being level with the furnaces and 
| stores of coal and iron, the lower level with the moulding room, 
drying stoves, and tramway |for carrying the cast pieces to 
the turning, boring, and finishing shops; thus, after casting, the 
guns have simply to be lowered down by the crane and carried away. 

The fuel used in the reverberatory furnaces is non-coking New- 
castle “top” or “splint” coal, and the consumption varies from 
35 to 40 per cent. of the weight of iron put in for melting. 

As mentioned, the first gun cast was a 10-in. smooth bore 
gun, and made as a proof gun for the new making. The charge 
| then was composed of 25 per cent. of No. 1 pig, 65 per cent. 
of No. 2 pig, 2 per cent. of No.3 pig, and 8 per cent. of No. 4. 
The furnaces No. 1 and 2 were charged with about seven tons 
together, and the furnace No. 3 with twelve and a-half tons. The 
furnace No. 3 was lighted at five o’clock a.m., No. 1 and 2 furnace 
at 10.15 a.m., tapping at 2.25 p.m. In four minutes the casting 
was done, the core was taken out thirty hours afterwards, and was 
perfectly cool from the current of air forced through it ; the gun 
was left for six days to cool in the Ee before being removed. 

The result of this melting was 85 per cent. of iron in the gun, 
4 percent. of iron in channels, &c., 6 per cent. of iron remaining 
in furnaces, and 5 per cent. ot iron loss. 

After being turned, bored, and finished to about twelve and a 
half tons in weight, the gun' stood the following charges without 
bursting :-— 

2 rounds with 30 Ib. powder 1 sbot at 160 Ib. 
n 


Proof - =o OS a tl ee 
5 e » 401d. ” l cylinder = to 2 shot = 320 ib 
Control <5 ” » 401d. ” 1 ” 3 » = 4801b 
5 ” » 401b ” 2 » 4 oe = 640 Ib 
5 wo 64010, s & ” 5 == +800 Ib 
. . «ae -- = nid 6 4» = 9601b, 
i «= a. «= = > 7 » =11290b 
. «ta ane oa oe a 8 , = 1280), 
1 ” » 401d ” 3 ” 9 » = 14401, 
[ =- «a = @ d 10 4 = 1600 )b, 
i «= ae = & i. ly «== 1709 Ib, 
. = =e ao & > 12, «= 1920 Ib. 
. «oe « ae « & a 13 4, = 20801b, 
. Ss = a 2 a 144, «= 2240 1b. 
ta =e a 15 = 2400 Ib, 
.- « -» a = © i 16 = 2560 Ib, 
[ oe = ae oe o nd 17 | = 2720 1b, 
1 ” » «40 1b ” 6 ” 18 ” == 2880 Ib, 
. . «+ as « & - 18 ,, == 2880 Ib, 
i. « aa - oe na 18 j, == 28801b, 


Total 38 rounds. 

The foundry is now fully occupied casting twenty-four centi- 
metres breech-loading rifled guns for the Dutch Government, 
104in. muzzle-loading rifle guns for the Danish Government, and 
besides, heavy guns for the Swedish navy. 

It need not be mentioned that the gun iron of Finspong is most 
suitable for projectiles, and great surmises are reported from France 
about experiments lately made therewhich have led to orders for 
very heavy shot and projectiles. 

closing some plans and other information referred to, 
I remain, Sir, 
Yours very truly, 
CaRL EKMAN, 


Sweden was one of the first countries which engaged in 
the manufacture of cast iron cannon. In 1568, the Swedish 
navy was already to a great extent provided with these 
guns. The Swedish gan metal was early renowned for its 
special qualities, and during the seventeenth and eighteenth 
centuries most of the European States purchased their 
cannon in Sweden, whose ores in certain parts possessed 
par excellence the qualities necessary to produce good 
castings. The considerable exportation of pieces of artillery 
which took place from Sweden during the above-mentioned 
period gave rise to many cannon foundries. Unfortunately, 
unsuitable ore was ay used in them, several 
Swedish guns burst, and the reputation of Swedish gun 
metal began to diminish. The necessity for stricter atten- 
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tion to the manufacture was then felt, and it was ascertained 
that only certain mines produced ores completely suitable 
for the manufacture of guns. This fast reduced the 
number of cannon foundries, and the Swedish gun metal 
soon regained the reputation it had lost by inattention in 
the manufacture. During this century, which has been so 
important to iron industry, it has been no longer thought 
sufficient merely to choose the best ore as a foundation ; 
constant efforts have been made by perfected processes to 
produce guns which by their strength and lasting should 
take precedence of the cast iron guns of all other countries. 
We have not space to mention here the great number of 
experiments in firing, proving the strength and the resist- 
ing and lasting powers of ordinary smooth bore cast iron 
Swedish guns, for it is only since the artillerists have begun 
to use high calibres, heavy charges, and rifled guns, that 
the demands on the strength of gun metal have considerably 
increased, especially in proportion as powder having a 
singularly violent effect on the cannon has been used. In 
order to show how far Swedish gun metal can be considered 
as fulfilling the present exigencies of rifled guns, we give 
further on in this article some tables of experiments 
made with guns manufactured at Finspong. 





} 
| 
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Finspong, a cannon foundry authorised by the State since | 
1620, uses in its manufacture of gun metal only first-class 
ironstone and wood charcoal. The ore is composed chiefly | 


of oxide of iron of a coarse crystalline texture, in a pare | 


TABLE I.—Partreulars of Trials of Swedish Rited Guns. 


and transparent quartz. The ores accompanying it are 
chiefly iron pyrites, manganese, pyrosene, hornblende, &c. 
The ore used at Finspong comes for the most part (80 per 
cent. of the whole) from the mine of Fiérola. This mine 
has since about 1580 been considered to furnish better ore 
for gun metal than any otheramongst the many others worked 
for the purpose in Sweden. Pine charcoal is almost ex- 
clusively used. The large guns are cast on a mandril, 
cooled internally by the action of a current of damp air. 
The fracture of the gun metal is distinguished by a floriated 
or reticulated appearance of white and grey cast iron. This 
last takes the form of little round grains sprinkling the 
white metal—the harder the metal the greater the pro- 
portion in size and number of the white particles. 

The mould of the gun previously made having been 
covered with tallow, receives another coating of clay, which 
has been well worked and mixed with a small quantity of 
the hair of horned cattle. On this layer are placed long 
longitudinal bars of iron upheld by transverse bars. The 
clay mould having been dried in a stove for the purpose, 
another similar eoating is added, which completely covers 
theiron bars. The mould is now from 3in. to 4in. thick, 
and as soon as it is perfectly dry the pattern is withdrawn. 
The mould is then taken to the manufactury, where it is 
put in a deep pit close to the furnace, the bottom and 
sides of which are covered with strong sheets of cast iron. 
The pit is placed so close to the tapping hole that the 
liquid metal runs directly into it. The mould is placed 
vertically in the pit, and care is taken that the axes of 
the trunnions should be at right angles to the direction in 
which the metal runs. The space between the sides of the 
pit and the mould is filled with well-trodden sand. If 
the gun is cast on a chill, the chill is introduced into the 
mould after it has been placed in the pit. The cbill is 
a wrought iron tube, round which is rolled a hemp rope 
with an outer covering of clay. The external diameter of 
the chill is a little less than the diameter of the bore of the 
gun. The chill is supported by a tripod placed above the 
mould, and constructed specially for the purpose. It is 


| fixed in the bore of the gun by a screw, so as to havea 


central position. In order to be able to cool the chill from 
inside after the tapping, another smaller tube is introduced 
into it a few inches from the extremity, through which a 


eurrent of cold, damp air is passed. 
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TABLE II.—Smooth-bore 64n. Gun of the Swedish Navy. 
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Rounds. | Charge. | 
lb, | 
1,000 15 Ordinary charge. 
1 | 22} Cylinder = 2 balls. 
1 ” } 1 ” = 3 
1 ” } 2 ” = 4 
1 ” | 2 » = 5 yy 
1 } ” | 3 ” = 6 ” 
1 ” | 3 ” = 7 ” 
1 < 3 ” = 8 
1 | " | 4 ae =9,, 
1 | ” | 4 ” =10 » | 
| 1 - | 4 “ =Il , 
Gun burst. | 





TABLE III.—7in. Gun of the Swedish Navy. 











Roands. Charge. 
~~ t th ai Wem regs Pe 
: 16 | : cylindrical projectile of the weight of 14 ordinary shells. 
12 ” 
1 12 | 1 ordinary shell. se 
1 24 | leylinder = weight of 2 shells. 
1 24 jt ” 1% 55 
1 Py | ” ” if ” 
1 4 «6/1 ” ” it ” 
1 24 | 1 ” ” ] ” 
1 18 | ” ” 13 55 
1 18 | 1 ” v7 lS 
i 3 /1 ” ” 13 
i 8 =| 1 ” ” 1S ow» 
1 24 I ” ” 2 « 
1 27 1 ” ” 2 ordinary solid shot. 
1 27 ; 1 ” ” ” 
} a |2 3, > § : 
1 _ FS ” ” 5 ” 
1 27 | 2 ” ” 6 ” 
1 27 | 3 ” ” 7 ” 
1 27 = #|3 ” ” 8 ” 
1 27 3 ” ” 9 99 
1 27 4 ” ” 10 9 
1 |} 30 4 ” ” I ” 


' Gun burst. 


In Sweden the metal was formerly run direct from the 
blast furnace. The lining of the furnace is built with fire- 
brick, and separated from the external walls, which are of 
granite, by a space filled with sand. The furnace is gene- 
rally long or oval-shaped, and is made by compressing round 
a wooden frame the same shape as the interior pure pul- 
verised quartz, slightly moistened with water mixed with 
clay. The dimensions of the interior vary according to 





the quantity of metal necessary for the different sizes of guns. 
The furnace is from 36ft. to 40ft. high. Air is admitted by 


| the opening of the tapping hole is about 2in. The ores 

used in the Finspong foundries come from the mines of 

Forola, Nartorp, and Stenebo; the Firola ore being the prin- 

cipal, The three ores are used in the following propor- 
TABLE IV.—9in. Smooth-bore, Swedish Navy. 











! Rounds. Charges. | 
2 30 Ib. 1 shot weighing 1°0 Ib. 
1 40 Ib. 1 ‘i 160 Ib. 
5 ” 2 a 320 Ib, 
5 ” 3 a 480 Ib. 
5 pal 4 “ 640 Ib. 
1 a 5 as 800 Ib. 
1 9 6 * 96u Ib, 
1 ” 7 * 1120 Ib, 
rt is 8 é 1230 Ib. 
1 7 9 é 1440 Ib. 
1 9 10 a 1600 Ib 
1 a ll m4 1760 Ib 
1 ‘o 12 ra 1920 Ib 
1 i 13 pa 2080 Ib. 
1 *» 14 “ 2240 Ib, 
1 a | 15 pes 2400 Ib 
1 ” | 16 am 2560 Ib. 
1 ‘. | 17 ref 2720 Ib. 
1 ‘ 18 és 4880 Ib. 

Gun remained soand. 











TABLE V.—10in. Rifled Gun, Danish Artillery. 
29 rounds with 47°06 Ib. of powder and a projectile of 500 Ib. 
35 


» 52 94 Ib. a » 500 Ib, 
160 pe 58 82 Ib. ” “ 500 Ib. 
10 rae 58 82 Ib. 6 470 Ib. 


Gun remained sound. 
tions :—F rola, 80 per cent.; Nartorp, 10 per cent.; Stenebo, 
10 per cent. These ores have been analysed with the fol- 
lowing results :— 

Firola, with 15 per cent. of Lime.—Metal, 58°1 per cent.; 
slag, 30°33 per cent; the ore contained 0°01 per cent. of 
phosphorus; the metal contained 0°06 per cent. of sulphur. 
The analysis of the slag gives :—Silicium equal 65°85 per 
cent.; aluminium, 3°03 per cent.; manganese, 1°58 per 
cent.; iron, 0°54 per cent.; calcium, 29°92 per cent.; mag- 
nesium, 0°31 per cent.; total, 101°23 per cent. The foreign 
matter, after deducting the iron and the 15 per cent. of 
lime contained, consists of—Silicium, 91°75 per cent.; 
aluminium, 4°22 per cent.; manganese, 2°20 per cent.; 
iron, —; calcium, 2°63 per cent.; magnesium, 0°43 per cent. ; 
total, 101°23 per cent. 

Nartorp without Lime.—Metal, 45 per cent.; clear green 
vitrified slag, 38°53 per cent.; the ore contained 0°01 per 
cent. of phosphorus; the metal contained 0°01 per cent. of 





two blast pipes almost diametrically opposite to each other, 
placed on each side of the tapping hole, The diameter of 


sulphur. The analysis of the slag gave:—Silicium equal 
51°81 per cent.; aluminium, 10°42 per cent.; iron, 5°02 per 





cent.; manganese, 1°47 per cent.; calcium, 17°58 per cent,: 
magnesium, 11°94 per cent.; total, 98°24 per cent. The 
ore, deducting the iron and lime, contained :—Silicium 
54°60 per cent.; aluminium, 10°93 per cent.; iron, a 
manganese, 1°55 per cent ; calcium, 18°63 per cent.; mag- 
nesium, 12°58 per ceut.; total, 95°24 per cent. 

Stenebo.—With 7 per cent. of lime, metal 55°3 per cent.; 
vitrified slag, 29°63 per cent. With 10 per cent. of lime, 
metal, 52°8 per cent.; light greenish blue slag, —. With 
15 per cent. of lime, metal 56 per cent.; slag transparent, 
The ore contained 0°03 per cent. of phosphorus; the metal 
contained 0-09 per cent. of sulphur. The analysis of the 
slag gave :—Silicium equal 65°11 per cent.; aluminium, 
773 per cent.; iron, 6°57 per cent.; manganese, 1°29 per 
cent.; calcium, 16 per cent.; maguesium, 4°23 per cent; 
total, 101°23 per cent. The ore, deducting the iron and 
lime, contained :—Silicium, 81-40 per cent.; aluminium, 
9°67 per cent.; iron, —; manganese, 1°61 per cent.; 
calcium, 3°26 per cent.; magnesium, 5°29 per ceut.; total, 
101°23 per cent. 

Before the charges of ore are put into the blast furnaces 
they undergo a preparatory roasting in an oven especially 
constructed for the purpose. Good ore for gun metal re- 
quires but very little roasting. The calcined ores having 
been broken into pieces about the size of a nut, are thrown 
into the furnace with lime free of all substances which 
alter the iron. The fuel used is wood charcoal. Hot blast 
is never used in the manufacture of cannon. The height 
of the column of mercury which measures the pressure of 
the air brought to the blast pipes is from four centimetres 


to five centimetres (1*3in. to l'Gin.). The slag is generally 
a clear vitrate, more or less green, according to the progress 
of the melting. For the harder metal the slags become 
greener ; when the metal is less hard the slag in turn is 
clearer. The chemical analysis of the slag of gun metal 
gives the following results :—Silicium equals 58 80 per 
cent. (of which oxygen 2461 per cent.); aluminium, 
3°05 per cent. (of which oxygen 1°86 per cent.); iron, 


5°74 per cent.; manganese, 1°16 per cent.; calcium, 24°89 per 
cent.; magnesium, 6°16 per cent.; phosphorus, 0°02 per cent, 

The quality of the metal is judged of chiefly from the 
surface of the fracture of a trial bar din. diameter by 2lin, 
in length, which is run simultaneously with the cannon, 
From the appearance of the trial bars at the fracture the 
gun metal has been divided into ten classes ; as the numbers 
rise the metal approaches more nearly to the qualities of 
the white metal. The characteristics of this class are as 
follows :—Ist class—The metal of this class is grey, more 
or less granulated and graphitic or starred ; specific gravity, 
7°15. 2nd class—Grey metal, with a more or less consider- 
able network of white metal, sprinkling the grey in very 
fine grains; specific gravity, about 7 3rd 
Sensibly harder than the 2nd, the white network more ap- 
parent, the graphite has disappeared ; specific gravity, 
about 7°24. 4th Slightly mottled metal ; some 
white grains ; specific gravity, about 7:2 5th class— 
Mottled metal ; specitic gravity, about 7 6th class— 
Equal quantities of white and g metal ; specitic gravity, 
about 7°32. 7th class—The white grains begin to pre- 
dominate ; specific gravity, about 7°36. Sth class—White 
and crystalline metal, the core impregnated with grey 
grains ; specific gravity, about 7°35, 9th class—Similar to 
the preceding one, some rare grains ; specific gravity, about 
7°40. 10th class—White and crystalline metal on the whole 


7°20, class— 


class 


6 
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surface of the fracture ; specitic gravity, about 7°42. The 
metal of the classes 3, 4, and 5 gives the best guns. If the 


casting has proceeded satisfactorily the chemical analysis 
of the metal has given the following results :—Lroun, 93°66; 
aluminium, 0°173; manganese, 0190; calcium, some slight 
traces; magnesium, some slight traces; copper, 0°005; sili- 
cium, 0°946; phosphorus, 0°050; sulphur, 0°120; carbon, 
3°920 (of which 2°17 is graphite); total, 99-064. 

Should the tapping be from several blast furnaces it is 
important that the metal from the various furnaces should 
be as much as possible of the same class. When the guns 
are cast on a mandril the metal is introduced at the bottom 
of the mould (as shown in the vertical section through the 
mould), so that it may receive a rotary movement as it 
rises in the mould. ‘The gun after having cooled in the 
mould is withdrawn from it to be turned, bored, engraved, 
&e. If the guns are to be hooped, the hoops to be used 
are placed in a cast iron box, where they are heated with 
hot air to be placed on the gun as soon as they are 
sufficiently dilated. 


Royal PoiyTecHNic INstTiTUTION,—Professor Pepper has & 
pretty good programme of entertainment and instruction now at 
the Polytechnic Institution, although there is very little that is 
novel to the regular frequenters of the establishment. A lecture 
on the solar eclipse is interesting, and illustrated by a few dissolv- 
ing views, including one of the great eclipse of the sun as 
witnessed some years ago by the Astronomer Royal and Mr. 
Warren De La Rue, in Spain. The picture is very accurately 
copied from the originals in the possession of Professor Airy an 
of the Royal Society. Some old spectrum analysis diagrams, 
belonging to a former course of lectures, are utilised in this new 
one. Some capital old dissolving views, full of wit and force, 
illustrating the history of Blue Beard, are reproduced in a new 
entertainment by Mr. Buckland, the pictures having been formerly 
in use at the Institution very many yearsago. They serve to show by 
contrast how the views exhibited at many recent entertainments 
at the Polytechnic have fallen in dramatic vigour and fun from the 
standard of the days of old. The illusion of raising a human 
body in the air without visible means of support is still on view at 
the Polytechnic, and is done by pushing up a lady on the top edge 
of a sheet of plate glass. ‘The glass cannot be seen by the 
audience because the little light illuminating the performance 18 
so arranged that none of it reaches the eyes of the observer by 
reflection from the front surface of the sheet. This exhibition 18 
in illustration of alleged tricks performed by the spiritualists, but 
it is not done in the midst of the observers, the stage being at @ 
distance. Visitors to the Polytechnic ire now subjected to plenty of 
crushing and inconvenience inside the building, in consequence of 
a new plan of keeping the doors of the lecture rooms locked till 
the time appointed for the lecture to begin. ‘Thus there is a great 
crush at the doors before every lecture; and last Saturday we saw 
several people lifted clean off their feet by the rush through the 
doors, the pressure on all sides keeping thein from falling while in 
this state of suspension. At the doors of theatres there is only 
one rush in the course of the evening, but by the new arrangements 
at the Polytechnic visitors have there to go through three or four, 
instead of being allowed to enter the lecture rooms and to take their 
seats when they pleased, as under the old plan, 
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RAILWAY MATTERS. 


A LETTER from Italy in the Siécle says that it is all but certain 

that the Fell system of mountain railway will soon be applied to 
passage of the St. Gothard and the Simplon. 
, TWELV« cars of freight were recently taken from New York to 
the present termination of the Pacific line, 1200 miles west of 
Chicago, a distance of about 2100 miles from the starting point, 
without transshipment, 

THE Hartford and New Haven Railroad Company are relaying 
portions of their road with steel-headed rails, which are fastened 
with screws and rubber washers in such a way that the destructive 
jar of the trains is almost entirely obviated. 

GkkAT complaints continue to be made of the wretched way in 
which railway iugyage is managed. Indeed, nothing could be 
worse than the disgraceful scramble that takes place round the 
mountain of luggage tossed out of a long-journey train on its 
arrival in London, 

Reports from the various Pacific railways announce that the 
Eastern section, whichis being built westward, is completed to 
within U0 miles of Dalt Lake City, while the Western section, 
which 1s beg built eastwaid from San Francisco, is completed tor 
250 miles eastof Sacramento, the capital of California, 


JHE Scientyic American states that three American carriages 
weigh ouly one ton more than two of the English make, and will 
seal seventy-two lore passengers, ‘hey are also more durable, 
and tur these reasous are wucu preferred in South America, which 
depends chiefly upon the United States for its supply. 

AN interim imterdict was on Saturday granted against the 
Caledonian Kailway, at the instance of Mr. Gien, of Glasgow, 
prohibiung the payment of ordinary dividend for the baif-year 
ending July lust, Irom carrying any sum tu the next hall-year's 
revenue, and from applying ww dividend money raised under certain 
Acts. 

Ir is stated that some negociations are in progress between the 
Midland, Glasgow, and South-Western, and North British Rai- 
ways. Lhe representatives of the three Companies have recently 
met to discuss what is understood to be some working arrange- 
ments ln connection with the Scotch trattic of the Midland 
Bysivi. 

A PORTION of the track of the Bellefontaine and Indianapolis 
Railroad, about 250ft. long, has sunk tuily i6ft. and the ground 
around has sunk with it. d'rattic was interruped until the track 
was raised by “cribbing.” Fish trom 1Zin, to idin, long appear where 
the water Las risen out of tue crack, A subterranean lake is sup- 
posed to exist under the track, 


A LOCOMOTIVE engine attached to a train on the Erie Railway, 
while standing in a station at Kochester, New York, exploded, the 
shock shattermy the buiiding, and portions of Lhe eugine being 
thrown 5vU yarus. All the hanus on the engine were kuled. by 
this accident five lives were dost, ald seVeral persons wounded, 
The station was tull of people at the time, 


YesTERDAY the following provision in the new railway 
Act took ellect: —"*All railway companies, except the Metropo- 
hitan Kailway Company, shall, trom and after the ist October 
next, lu evely passenger train where there are wore Carriages than 
one of each class, provide smoking compartinents for each class of 
passengers, unless exempted by the Board of Trade.” 


Ir railway companies, instead of letting their refreshment rooms 
to speculators at excessive premiuius, ald leaving them lo Cheat the 
pubuc in order to secure areturn of thelr momey with prone, 
would only appuint an officer to see that refreshment roows are 
well aud econumlcally aduiluistered, they would Vastly Lacrease Lhe 
comfort of their passengers, and indirectly promuve their own 
interests. 


Ar the half-yearly meeting of the Metropolitan District Rail- 
way Company, the Earl of Devon, whe presided, expressed 
his belict tuat the line would be opencd to Westmuuster 
Bridge by the commencement of next year at the latest. The 
Hobie earl trusted that the result of Lue opening of the awe would 
be the erection in suburban districts of suitable dwellings for the 
Working classes, and added that the directors contemplated apply - 
ing iurty acres of land to that purpose. Lhe report and aceounts 
Wele unanimously adopted, 


Tus directors of the Great Luxembourg report that their rolling 
stock and permanent way have been malutamed im good repau ; 
4§ wiles of the latver having been relaid. ‘be second line of rails 
has been laid, and is now im use between Pox and Longler, Lhe 
works between Longler and Lavaux will be completed beture the 
end of the year. Lnere wil then be a continuous length of double 
Way in this part of the liue of about twenty miles, which wiil be 
of great service In promowng economy, regularity, and freedom 
from risk in Lhe working of Lhe railway. 


Tue brakesmen who were in charge of the goods train at 
Llanddulas station at the tiwe of the disastrous accident to the 
Irish wail surrendered at Abergele on saturday evening, and were 
at once taken befure the magistrates and charged with man- 
slaughter. ‘he bench retused vail, and the prisoners were lodged 
in gavi uutil the Learing of the charge against the station-master 
Was resumed. In the course of the day a summons had 
been issued against the solicitor acting fur the brakesmen tur 
having assisted Lhem to escape when their evidence was wanted a 
day or two ago. 


SCARCELY has the Moscow-Kursk Railway been opened, when 
that between the latter city aud Witepsk approaches completion, 
In a few days it will be ready for trattic as iar as Koslavi, about 
three-tourtus of the entire distance, ‘he two lines, together with 
the Moscow-Woronesch and the Moscow-Morsckau,. iilways, 
complete for some time, link Central Russia to Europe. In less 
thau a year Southern Kussta will likewise have been added to the 
accessible parts of the Contiment by the extensiun of the Kursk 
line to Kiew. From the Later piace to Balta the works have 
begun; irom Baita to Odessain one direction, and to Jelisavetgrad 
in another, the locomotive already runs, 


Tue construction of the Aston and Ditton branch of the London 
and North-Western Railway has so far progressed that a single 
line of the permanent raius is now laid trom Bird's Wood near 
Preston Brook to Vition, and a train can now be run from Liver- 
pool to London over tue great iron bridge across the Mersey at 
Runcorn Gap, On Luursday week last W uliam Baker, Esg., C.E., 
the eugineer of the Loudun and North-Western Kailway Company 
and the designer of Kuucora bridge, together with a number of 
genticman who are viticially and otherwise connected with the 
Company, were conveyed over the line im a special train, and made 
& preliminary inspecuon of it and the bridge, preparatory to the 
inspection of them by the Government inspector on an early day 
in this month, 


THE report of the Tottenham and Hampstead Junction Company 
states that the railway between Highgate-road and Fenehureh- 
Street was opened for public tratiic on tne Zist of July last. It is 
being worked by the Great Kastern Railway Company at cost 
Price, until some arrangement can be made tor the construction 
of the junction with the Slidland Railway at Kentish-town. The 
directors regret to find that the traflic is at present very incon- 
siderable, and fear there is little prospect of any substantial 
iucrease until the conneetion with the Midiand Railway system is 
etiected, The ditticulties alluded to in previous reports in 
regard to the land purchases and other liabilities are still pressing 
most heavily upon the company, and without the assistance and 
Co-operation of all parties interested, whether as creditors, 
deb; ..uie-uolders, or shareholders, it is difficult to see how it can 


be retrieved from the unfortunate pecuniary position in which it 
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NOTES AND MEMORANDA. 

THE manufacture of smoking pipes in France represented in 1867 
upwards of £2,U8U,0UU, 

PLATINUM will absorb 2°19 volumes of hydrogen, while iron will 
only absorb 0'57, or about half its own volume, 

Ir the entire solar radiation were employed in dissolving a layer 
of ice, enclosing the sun, it would dissolve a stratum ten and a- 
half miles thick in a day. 

Tue greater part of the wood used in making charcoal for the 
Government powder wills, is supplied by Belgium and Holland. 
Sussex, however, yields large quautities of fine alder and willow. 

THE museum ot the Academy of Sciences in Philadelphia is now 
receiving elght large meteoric stones, weighing together SU0UU |b., 
discovered in the Mexican mountains by Dr, H, B, Kutcher, of that 
city. 

‘ne Lancet says toothache can be cured by the following prepa- 
ration of carbolic acid :—'To one drachm of collodion add two 
drachms of Calvert's carbolic acid, A gelatinous mass is precipi- 
tated, a sunall portion of which, inserted in the cavity of an aching 
tooth, invariably gives immediate relief, 

M. bE LA Rive has written concerning a wonderfully dense sub- 
stance, thallium alcohol, The specitic gravity of this substance is 
3'uo, that of sulphide of carbon 1s 1°265 only ; the refraction index 
of the tormer 1s only slightly superior to tuat of sulphide of car- 
bon, but its rotary magnetism is very much superior. 

** THEKE is,” says Professor Thomson, “so far as we understand 
the present condiuon of the universe, a tendency towards a state 
in wuich all physical energy will be in the state of heat, and that 
heat so diffused that all matter will be at the same temperature ; 
so that there will be an end of all physical phenomena,” 

GUNPOWDER wills were established for the first time in this 
county lm the reign of Queen Elizabeth. Before this time most 
of the powder used was lmported from abroad. 
Long Ditton and Godstone were the first who carried on the manu- 
facture oua large scale, though the nulls at Faversham were pro- 
bably estabiished quite as early. 

Proressok G, Maenus, of Berlin, states that the large trans- 
parent crystals of syivine (chloride of potassium) found at Stassfurt, 
in Prussia, are as transparent to heat as rock salt is known to be ; 
this diathermic property does not change with the temperature 
the suurce of heat any more thau that of rock salt does —hithertv 
the only substance kuown to possess the latter quelity. 


PReFESSOR BoTGER, inquiring into the cause of the action of dis- 
tilled water on lead, h.s 1ound it w be due to the presence of car- 
bouate of ammonia, and not, as is usually ascribed, to the air dis- 
solved in the water. Alter having been boiled tora time distilled 
water wil not attack the lead until after considerable exposure, 
when a reabsorption of ammonia and carbonic ucid from the air, 
where they are present, may be supposed to have taken place. 

Dr. LunGe has published a methud of making an exceilent black 
varnish tor iron work, He distils gas-tar unul nearly all the vo- 
latile products are got rid of ; he then stops the distillation and 
dissolves the residual pitch either in the heavier oils, or, if a very 
quickly drying varnish is required, in light oils or naphtha. This 
Varnish is, of course, the original tar minus the ammonia, water, 
carbolic acid, and other things which give it its disagreeable odour, 
and make it so long in drying. 

To detect nitro-glycerine in cases of poisoning one should pro- 
ceed in the followimg manner :—The organic material to be tested 
is extpacvted with etuer or chlorotorm, the extraction mixed on a 
Watcipgilass with two or three drops of pure aniline, and evaporated 
upog the water bath, A tew drops of concentrated sulphuric acid 


| arg then added, when if nitro-glycerine is present, a purpie cuoloura- 





tlOR appears WHICh cLalges to a Uark green On dilution with water. 
Aw listie as ‘UUi grain of nitro-glycerine may thus be identified. 

Ir has been stated that the capacity of the sun’s mass for heat, 

6B account especially of the enurmous pressure to which it is ex- 

i, is so great that (at the least and most favourable assump- 
tion) trom 7UUU to 5UUU years must elapse, at the present rate of ex- 
penuiture, before the lemperature Of the whole is lowered 1 deg. 
Cent., although the amount of solar heat received by the 
earth in one year is s0 enurmous that it would liquify a layer of 
ice 1UUI6, tuck, Covering the whole surface of the earta; and if we 
bear in mind that the sular Leat which reaches the earth in any 
time 1s Only 1-2,000,0U0U,00U of the heat which leaves the sun, we 
may Oblalm some idea Of the lunmense heating power of the radia- 
tion frum our luminary, 

Tue late Admiral Fitzroy denied the specific character of the 
equinoxial gales. According to him there are gales occasionally 
at the equimuxea, but not invariably; indeed, of late years most of 
these periods happened to have passed over without any strong 
winds, lt is, tuen, not a law which would be iuvariable. 
More than tis, the heavy gales incident to our climate occur 
at other periods. Tue boatwen in the Downs, whose livelihood 
depends on sturins, notorivusly wake their anuual harvest in the 
Wiuter mouths, Men who have passed their lives on the sea will 
tell you of their disveliet. Now, were such a phenomenon to be 
a law, philosophy wouid have succeeded in evolving an explanation. 
No one has even attempted to account for a gale at an equinox, 
and even with the broad margin of say ten days on either side 
it very seldum comes off. iuis popular error may be classed 
alongside of that which supposes that each of the so-called changes 
of the moun lntiuences weather,” 
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MISCELLANEA. 

THE Westminster steam boat pier on the Embankment is to be 
opent d imme liately. 

WE hear from Paris that velocipedes, so successful in the Champs 
Elysées, are about to make their appearance on the stage. 

Tue Saginaw Valley, Michigan, it is stated, will ship this season 
over 400it. of lumber to the Western cities. 

THE sugar retineries of Philadelphia annually refine 190,000,0001b- 
of raw sugar per annum, worth at present price 22,000,000 dols. 

Works are nearly complete for interrupting the sewage from 
Greenwich Hospital and the dockyards hitherto discharged into the 
Thames. 

A CONFERENCE of trades’ unionists will be held in London in 
October to consider the unsatistactory condition of the law in 
relation to the unions. 

TIN mines have been discovered in the Pollock district, Colorado. 
Two promising wines being worked are reported to yield ore con- 
taining 75 per cent. of metal. 

Ir is stated that Pittsburg capitalists have an eye upon the manu- 
facturing facilities at Joliet, 1i., and contemplate the erection of 
large iron works at that place, 

‘'wo British iron-clads, the Lord Warden and the Enterprise, 
have arrived at Malta, and are provisioning there, It is thought 
that they will proceed to Spain in order to protect British interests, 


Ir is reported that the skull of a mastodon, measuring 3ft. in 
length, zit. 8in, in width, and 2ft. across the nostrils, and 
Weighing one hundred pounds, has been found in Pike County, 
Ohw. 

THE commission for the of questi relating to the 
navigation of the Kline have resumed the mterrupted deliberations 
upon the subject of drawing up a mew Act regulating the trattic 
on that river, 

THE inventor of a patent safety eoffin has been making a sensa- 
tion at New York by allowing himself to be buried alive o1t. deep, 
and after an hour walking out of his grave apparently without 
inconvenience, 

AN immense fire is raging in the woods on both sides of the 
Columbia River, in Oregon, near the wouth of the Willamette. 
‘Tue fire covers an area of 2UU0 square miles, and the destruction of 
property 1s very great, 

THE Metropolitan Board of Works have accepted the tender of 
Mr. Wigwore for deepening, reconstructing, and improving the 
main sewers in Belvedere-road, &c., at the sum of £24,500, The 
hi_hest vender was £44,500, 


Tue large iron caisson constructed for No. 4 graving dock at 
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| Chatham uockyard, in the place of the old wooden caisson which 


biew up some Ume since, has been successfully floated into its place 
at the entrance to the dock, 

THE number of persons killed in British coal mines in 1856 wa§ 
1,022; in 1807, 4,122; im 1858, 931; in 1859, 905 ; in 1.860, 1,109 5 
in i861, 936 ; in 1862, 1,133 ; in 1863, 907 ; in 1864, 867 ; in 1805, 
Y54—total in the ten years, 99.6, 

THE competition drawings for the new Law Courts are now on 
view at the South Kensington Museum. It will be remembered 
that according to the terms of the contest the designs in question 
remain the property of the nation, 

THE gold mining interests of Nova Scotia are looking up. A 
considerable number of mines are steadily worked, and prespecters 
are quite humerous, A new paper has been started in Halifax in 
the mining mterest called the Mining Guzetle, 

Ar the half-yearly meeting of the Crystal Palace District Gas 
Coupany on Friday, the tullowing dividends were deciared :- 
Six per cent. per annum on the preference ; 7 per cent, on the 
ordinary ; and .V per cent, on the original stocks. 

FURTHER experiments with the dismounting gear, the invention 
of Mr. Donaid Grant, of Chatham dockyard, are ordered to be 
carried out on board her Majesty's iron-clad ship Northumberland, 
26, 1850 horse-power, Capt Roderick Dew, C.b., now fitting for 
sea at Devonport, 

A SILVER bell, weighing 28 oz. supposed to be one of the lost 
chime of St. Mary's Catuedral, Limerick, has been accidentally 
discovered by a diver in ove of tue deepest pools of the abbey river 
in that city. he belis were flung into the river in the old days of 
persecution to save them Irom tue spoiler, and it is expected that 
the rest of the chime will be recovered, 

Ow Friday afternoon Earl Spencer, president of the Ordnance 
select Comumitvee, Was experimenting at the Royal Arsenal range 
with a rifle submitted by dir, Wilson, of Birmingham, when the 


| piece expioded, and several swall fragments flew in his lordship’s 


M. BecQurEKEL finds that chloride and bromide of silver deposited 


on plates of platinum, when acted upon by light, give rise to a 
strong current of positive electricity, which is just the reverse of 
the kind of current which would be aiforded by the platinum plate 
alone under the same circumstances, Now the chloride and 
sliver are actually decomposed by light —the former ob- 
viously so, the latter less visibly—yet the bromide indicates a 
current of even higher intensity than the former, The conclusion 
is, that a precisely similar action takes place when the hght acts on 
the chivriue and on the bromide of silver, viz., reduction tu a sub- 
chloride aud sub-bromide respectively, Un applying this curious 
test to the iodide of silver, it was iound that 1t likewise gave rise 
to a current of positive electricity under the influence of light of 
nearly as high intensity as that afforded by the chloride. ‘Lhe in- 
terence clearly is that iodide of silver is reduced toa subiodide, just 
as the chiorde is to a subchloride, and the bromide to its lower 
lower state of combination, 
Tue following is a table of cooling and freezing mixtures :- 
Descent of 


mide ol 


Mixtures. Parts. ther mou. eter 

Sulphate ofsoda.. =ae oe ce oe SG Degrees. 
Chivrice of ammonium ce cc oe 4 60 
Durate of potash 2. oc oe oe «2 2 Pe = Vs 
Dilu cduitric acid 2. se eo oo 4 
Sulphace of soda «oe ce ef eof oe f 
Niurate of ammoniass 2 os of of 45 ee ce a os 66 
Diluted nitric acid 4. oe oe ce oe A 
Suiphate of Soda se ee oo o¢ 8 50 
Hydrochioric acid «s ee ee oe 5 ~~ - 
Nitrateof ammonia., «6 of «6 « 3 - 34 

° 
Diluted nitric acid .. oc «se oe ef 4 as ia 


Experiments have proved that the addition of common salt is not 
advantageous when no snow or ice is used in the mixture, but that 
on the contrary it diminishes the coolingetfects of othersalts, and in 
some cases even produces a rise of temperature of a few degrees. 
‘This 1s especially the case when commou salt is dissolved in any 
of the previously made solutions of chioride of ammunuium, sul- 
phate of soda, common saltpetre, or nitrate of soda, When, on the 
other hand, one of the four last-named substances is dissolved in a 
previously made solution of common salt, a descent in temperature 
of from 10 deg. to 20 deg. Fah, is the result, 
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iuce. He was taken in a cab to the lufirmary, where it was found 
that the juries were contiued toa few tritliug cuts on both cheeks, 

COAL seams have just been discovered at Old Basford, three 
miles trom Nottingham. Recently the Notts Waterworks Com- 
pany were sinking four water near Bullwell Forest, and found 
cual, in the disteet of Basivrd are numerous bleach works, where 
eval is consumed im large quantaties, and the discovery will, there- 
fore, prove very important to the district, as well as to the town 
ot Netungham, 

ACCURDING to Messrs. Neill’s report the receipts of cotton at all 
United Scates ports have been 3U,v00 bales, aud since the Ist of 
Septemver U,vyU baies. The week’s expurt to Great Britain was 
4uvv, ald the ‘st of September UU baies. Lhe week's 
export to the Continent was iUvu bales, Lhe wtal export of the 
week was JUUU bales, and since the Ist of Septewber, 14,000 bales, 
Stock at all ports, 0V,VUU bales, 

THe Canadian railway directors are complaining greatly of loss 
of treights, iu consequence of the recent Cauadiau cattle plague 
order, prolibiting the lipo tation of cattie trom the United States 
lute the Lritish provinces, ibe Great Western aud Giraud Lrunk 
roads are represented as losing largely, and their autuorities have 
had an mterview with the Geverument on the subject. It is 
expected that the pruhibiuion upen the cattle trade will be relaxed, 
Ut uot repealed, 

YESTEKDAY morning three new railways, all of which have their 
termini mm the metropolis, and the new station of the Midland 
Kauway Company at 56, Panceas—the latter the largest in the 
world —were opened tor public srattic. Two of the new raliways 
are extensions of the London, Brguton, and Suuth Coast-—viz., 
the Dorking, Leatherhead, and Epsom tine vid Dulwich, Streat- 
ham, Mitcham, Carsuaiton, &c., and the new line knowa as the 
Lootng, Wimbledon, and Merton Railway; and the third is the 
new western extensiun of the Metropeliian Railway, trom Pad- 
dington to Brompton, ‘Ten wiles of the improved route to Dor- 
king, Leatherhead, Xc., are new, 

Mr. J. H. Mower, an American, has elaborated a discovery 
which, if the descripuon given is to be relied upon, will revoiu- 
tloulse trans-oceanic, and generally all subaquecous, velegraphy. 
‘he upshot of the discovery—ou what principle Mr, Mower is not 
yet prepared to disciose—is that electric currents can be trans- 
mitted through water, salt or fresh, without deviation vertically, 
or from the parallel of latitude, The ditticulty from the unequal 
length of the tidal waves in the two hemispheres will be obviated, 
it 1s claimed, by submerging the apparatus at sufficient depth, The 
inventor, we (New York Round #ub/e) are told, is preparing to go 
to Europe to secure there the patent mglts for which the caveats 
have been tiled here, At the imconsiderable cost of 1,00 duis, he 
eXpects WiLiUD Laree unths ty estaDiish telegt spule CUluULICa. 
tion between Montauk Point, the eastern extremity ot Long island, 
and Spain, the eastern end of the line, striking the coast of Portugal 
ata point near Oporto, Our readers must take all this for what 
it is worth, 
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MR, CARL EKMAN, DIRECTOR. 








7 
' 
i 
| 




















E 


OLA | FURNAG 


cup 

































































Ty 


/ 


a 


». 












































ee SEES: 


8; 




















SS 











- -- 
c sno? 


-_— 





RIN 


TRAMWAY To THE| TANING AND BO 


— 














A 


RGSS ans ae ae ome ame ane eee ame aS 


bal] 








A 


ee me ee ee ee ae ae oe fe 


STOVE 


DRYING 


STOVE 


DRYING 








a ee ee eee ee 








ee a ae ee ee te ee ee 








SAND AND CLAY 


SHED 


PUCC MILL AND CHARCOAL 





DUST 





HOUSE 


MILL 














GORE & GREENS PATENT STEAM ROAD HAMMER. 
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| SIDE ELEVATION. 


A A is the frame containing the Steam Hammer—B B the Boiler—C C the Fire Box—D D the Smoke Box— 
E E the Chimney—F F a small Steam Engine for actuating the Driving Wheels G G, by means of an endless 
Chain, marked H H—At the rear of the Engine are two Steam Cylinders I I, placed in a vertical position to the 
Piston Rods K K, to which two heavy Weights, or Rammers, marked L’L (and working in vertical Slides M M) 
are attached. The Steam Pipe N N is made with two branches, so as to convey the Steam from the Steam Chest, 
or Dome O O to both the Cylinders F F and I I, so as to drive either of them as required. 




























































































BACK VIEW :—Shewing one Hammer L L after a FRONT VIEW :—Shewing the Boiler, &c. 
blow on the Road. The other 

Hammer L L is lifted to produce 

a second blow. 


N.B.—One Hammer, occupying the WHOLE width of the Engine, may be used instead of two Hammers. 
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| Fearsen & Sons, Lithe. Bishopsgate Street, London, £ C. — 
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GORE & GREENS PATENT STEAM ROAD HAMMER. 
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LONGITUDINAL SECTION. 


L L shews the Steam Road Hammer after a blow on the Road. The other letters correspond with those letters 
given in the description of the Side Elevation. 


FIG.S. 







































































PLAN VIEW. 


The letters in this Plan View correspond with the letters given in the description of the Side Elevation. 
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Pearson & Sens Litho Bishopsgate Street.Lenden,£ C 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


1S.—M. Xavier, Rue de la Banque. , 
PORLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
ST. PETERSBUkG.—M. B, M. Wotrr, Bookseller. , 
MADRID.—D. Jose Atcover, Editor and Proprietor of the 
«“ Gaceta Industrial,” Preciados 49 y 51. 





TO CORRESPONDENTS. 
*,* Wecannot undertakz to return drawings or manuscripts, and 
to - 


must therefore request our co1 p copies, 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

H. M. C.—Accepted. Thanks. 

T. B. (Hanley).— Your news has been anticipated. 

AsMitH.—No work of the precise kind in existence. 

H. J. B. (Cask Machinery) —A letter has been forwarded to you from Messrs. 
Rhodes and Sons, Wakefield. 

L. M J.— We shall publish drawings of such a crane in an early impression. You 
will find a very good crane illustrated in THE ENGINEER for June 26th, 1868 
H. G. C.—Both your sketches represent old inventions. The first has been a good 
deal used, and works pretty well unless oil gets at the rubber The second has 
been patented several times, if we are not mistaken; good in theory, tt cannot be 

applied in practice Jor vartous reasons, 

J. H. 8 apparently scarcely understands what free discussion means. 
in his case that discretion which he insists we should have dixplayed in dealing 
with other letters, and decline to publish his communications until he has learned 
to write with courtesy. ano to take a jest in the spirit in which tt was meant. 
W- commend Mr. Richardson's letier, published this week, to his consideration. 

W. H. N — Patents cannot, as a rule, be secured abr ad after the invention has 
been patented and worked in this country. In the case you name foreign 
patents could not weil be obtained without fraud, and they would not be worth 
the paper they are writtenon, We are glad you lke our working drawings; 
we trust and believe you will find them improve in value and wilerest as we 


We exercise 


go on. ‘ . 
APrRENTICE.-- You do not say whether the engine ts working below atmospheric 
pressure or not. but we presume xo from the position of the horizonta: line. The 


steam ts admitted too soon below the piston, and not soon enough above. The 
valve spindle wants lengthening, so as to let the valves work lower in the box. It 
is highly probable that the distance between the valves is wrung, but we cannot 
say precisely frvm the diagrams, 

A. (Griftin Mills, .- 24 breaking weight of rolled wrought iron joists may be 


caiculated in the same manner as for an ordinary girder, Some engineers con- 
tend that this principle us wot quite correct, and assert that the rib ought to be 
calculated as an independent girder, but they overlook the fact that the increase 
of strength given by the web ts fully allowed for in the high constunt. which may 
be taten ut 80. This value for the constant can never be assumed unless the rib 
is perfectly secure from flexure which is the case in 4 rolled joist. Accordingly, 
the braking weight may be calculated from the well-known formula W = 


ade 4s an instance, let us take an example from Molesworth’s * Pocket- 


book,” where the breaking weights of various sized joists are given, but not the 

me hod of calculating them, Let the girder be \Oin. deep vOft. in span, and 

size of flange «Sin by lin. The breaking weight in tons uniformly distri- 

buted, is given as 30 tons, By the formula the breaking weight at the centre = 
; “0 S 

w= esx OX". 15 tons. As a girder will bear twice the central load 
20 Xx 12 

uniformly distributed over it, we have 15 KX 2 = 30 tons = answer in“ Moles- 

worth.” 

W. B.C. E.—Let W = width of steam port in inches, L = lap in inches | = 
lead in inches, » = stroke of engme, | = travel of slide, X = the distance 
travelled by the piston before the steamis cutoff Then— 


of hy 
L=(4 *,/==*) —$! 


T=<23L+2W. 








ELEMENTARY PAPERS ON CONSTRUCTION. 
(To the Editor of The Engineer.) 

SIR,—T shou'd be much obliged if you will allow me to call your attention to 
what | think is an error in tine six on the second column ot the | 4th page of 
THE ENGINEER of August '4'h, 1868. It is there stated that the moment of 
strain at H » 4 & 34 = 96 which product is wrong. My 1 eaof the answer to 
the question would be ‘he reaction of W on the abutment B multiplied by B H, 
which would give ox xX 16 = 96 tons. If you will kindly explain in 
your ** Answers to Correspondents,” I shall profit thereby. 

23rd seprenbor, 1868 A SUBSCRIBER. 
[Our cor: espondent is correct, and we will show how the error occurred. The 

true answer, as w- gave is 96 tons, but in working it out a slight error arose, 

which our correspondent will at once perceive in the following lines, It has been 
already shown that the strain at any point may be obtamed from the reaction of 
either abutment, Taking the reaction at B, ét is six tons, and the strain is 
therefore. 6 x 13 = Yb tons If we take four tons—the reaction a! the other 
abutment—we have 4 X 34 = 156 tons. But, as has been previously shown 
from this we must deduct the action of the weight itself, which will be equal to 

10 X 4 = 40 tons. Working, therefore, from this abutment. the calculation 

should be (4 K 34 — 10 K 4) = (136 — 40 = 96 tons—the same answer a 

before. By some inadvertence the minus porticn of the equation was omitted ; 

but we think we have now made the matter clear.—Ev. t.) 





MULTITUBULAR BOILERS AND BRICK-MAKING MACHINES. 
(To the Editor of The Engineer ) 

SIk,—T would be thankful for your valuable opinion on multitabular boilers 
and brick machines. The inquiry for these is very large here, but as vet we 
have nothing satistactory, JULIUS GOLDSTEIN. 

105, Siebenhuten-r-S'rasse, Breslau, September 22nd, 184%. 

[Instead of giving any opinion. we insert our correspondents letter, so that makers 

Amery boilers and brick machines may communicate with him direct 

—ED. E. 





MACHINE FOR DRYING GRAINS. 
(To the Editor of The Engineer.) 
SizR,—Can any of your correspondents supply me with the address of a 
maker of machines for drying brewer's grains ? AN ENQUIRER. 





A CORRECTION. 
(To the Edstor of The Engineer.) 

SIR,—In my paper “On the Dynamical Theory of Heat” in your last im- 
Pression, p. 220 perultimate paragraph of second column. the work done by the 
injectyng piston is said to be *transiormed” to the working piston instead of 
transferred. As ths erratum might convey a wrong idea of my meaning you 
Would much oblige me by pointing it out in a subsequent impression. 
| Palermo, September 25th, 1868. JOSEPH GILL, 
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THE BESSEMER PROCESS IN THE UNITED STATES. 

We showed in a recent impression that early in the next 
Session of the United States Parliament an effort will be 
made to pass Mr. Morell’s new Tariff Bill. The desired 
advance in the duties to be levied under that bill upon 





iron and steel imported into the United States was at the 
same time sketched. The leading object of the promoters 
of the manceuvre, we hinted, appeared to be the “en- 
couragement” of the steel trade in the States. This, we 
have also reason to know, is the view which is likewise 
entertained by men of observation in such matters on the 
other side of the Atlantic. That it isa true one would 
seem more than probable, from the fact that the Bessemer 

rocess is being adopted in the States to an extent to 
justify the publication, by persons interested in that 
process here, of the number of the works at which it has 
in that country been adopted. They number, it seems, 
seven in all; but their capability as to quantity does not 
appear. : 

It is easy to understand that the men who have invested 
capital in the New World in commencing the Bessemer 
process there had hardly got into work before they saw 
the necessity for State assistance. 

We can quite believe that the gentlemen who own the 
fifteen Bessemer establishments in this country would be 
very glad if State, or any other aid, in the suape of pro- 
tective duties or otherwise to assist them in meeting the 
very heavy outlay which the process entails, Whatever 
advice they may have obtained before they embarked in 
the manufacture it is pretty clear that the steel makers 
who have adopted the Bessemer process in America have 
not acted upou what would have been the recommendation 
of a man, of all others, perhaps, the most competent to 
assist them. We speak now of Mr. Abram 3. Hewitt, 
the American ironmaster and railroad director, who was 
one of the United States commissioners to the Paris 
Exposition, and whose report to the American Secretary 
of State upon the production of iron and steel was noticed 
in vol. xxv., pp. 246—7 of Tue Encineer. That gentle- 
man, in adverting to the pecuniary aspect of the Bessemer 
question, remarks that :—* In view of the small amount of 
Bessemer steel as yet produced in the United States, we 
are struck in Europe with surprise at the enormous 
provision for its supply ; and it is quite evident that the 
business is overdone, and, contrary to all past experience, 
the inventor and the public at large seem to have protited 
by its introduction at the expense of the manufacturer.” 
Mr. Hewitt took pains, when he was in Europe, to make 
himself familiar by visits to the seats of manufacture of 
iron and steel, alike upon the Continent and in this 
country, with all that was going on. He quickly satistied 
himself, as well he might, that for the best steel the 
crucible process still maintains the first rank, and that 
“ no plan has yet been made sufficiently practical to infringe 
upon the domain of crucible steel for the more difficult 
aud higher uses for which this meta’ is required.” 

To Messrs. Thomas Firth and Sons, of Sheffield, he 
awards the palm of using the old system in its integrity, 
and adjudges them the producers of a quality “ unsur- 
passed by any other maker.” Whilst at the works of 
those gentlemen, remembering that the relative value of 
tires made by the crucible process and the Bessemer 
process was stil} a subject of discussion, he took special 
paius to compare the toughness of the crucible steel, as 
shown in the clippings of the fin on the finished tire, 
with the same clippings from the Bessemer tire, and “no 
doubt (he says) was left in my mind as to the superiority 
of the crucible material.” Mr. Hewitt is not here, of 
course, comparing the two, price with price ; indeed he 
does not wish to be understood as saying that the Bessemer 
material is not good enough for the purpose, and in view 
of the relative price more economical in use. At the 
works of Naylor, Vickers, and Co. he found the mode of 
making crucible tires to be less expensive. He was struck 
with the admirable adaptation of mechanical means to the 
objects in view, and with the very complete arrangements 
for the production of large masses of crucible steel. “ Here 
again,” he says, “was presented the perpetually recurring 
question as to the relative value of Bessemer steel for 
special purposes, such as crank shafts and locomotive 
crank axles, which are produced at these works in large 
quautities and from crucible steel. Of the value of the 
latter no doubt seems to be entertained, aud the makers 
of the former iusist that their work is equally 
reliable at a far less cost; but I must again acknowledge 
that 1 saw no Bessemer steel in England of equal tough- 
ness with the product of the best makers of crucible 
steel.” 

The Bessemer process being regarded as the great 
feature in the questions to be investigated by Mr. Hewitt 
and his two brother commissioners, Mr. D’Aligny and 
Mr. J. P. Leslie, who were constituted a committee on 
“ Metallurgy aud the Extractive Arts in General,” it was 
deemed by them best to make it the subject of a special 
report. This duty was confided to Mr. Frederick J. 
Slade, an American mechanical engineer, who had already 
devoted several months to its careful study, in the interest 
of the American patentee. Mr. Slade found that in 
respect of mixtures, the principle adopted by the English 
len was to form the larger portion of the charge of the 
better brands of Genbetael hematite, aud to add as 
correctives smaller percentages of other irons. He gives 
two as examples. The first he had from Mr. F. Preston, 
late managing director of the Lancashire Steel Company. 
It was as follows:—Workington 45, Harrington 40, West 
Cumberland 10, Wigan 20, Weardale 7, Forest of Dean 3 
—120; spiegel 74; total, 1273. 

The other mixture Mr. Slade obtained from the books of 
another large firm. It was:—Cleator 40, Workington 20, 
Harrington (No. 1) 15, Harrington (No. 2) 5, Forest of 
Dean 10, Wigan 3—93; spiegel 6} or 6}. 

For forgings such as axles, tires, locomotive crank 
shafts, &c., he found none but .No. 1 iron commonly 
used, but for rails a greater or less amount of No 2 was 
added, in order as far as possible to reduce the cost. 
Instead of reverberatory furnaces, in which as a rule the 
iron was melted, cupolas had been substituted with ap- 
parently good results at the following tive works:—The 
Manchester Railway Steel and Plant Company, Messrs. 
Charles Cammell and Co., Penistone, the Bolton Iron 
and Steel Company, the Barrow Hematite Iron and Steel 
Company, and the Mersey Iron and Steel Company, 





Liverpool. At some works Mr. Slade found severe tests 
adopted for ascertaining the quality of rails, and he si 
nificantly adds, “Uutil more accurate knowledge of ‘the 
nature of the Bessemer ingots is obtained, some such tvsts 
would appear to be very n .” The slight comparative 
extent to which the Bessemer process has been applied for 
the making of plates either for boilers or for sbi 
girders, &c., he attributes to the prevailing doubt and dis- 
trust as to its reliability under varying strains of tension 
and compression, its capability of being punched and 
sheared without injury to itself, and of its action under the 
influence of heat and water as in the fire-box of a boiler. 
In other countries, and in particular Austria, this has not 
been the case. The secret of the distrust in regard to 
Bessemer plates in England Mr. Slade correctly intimates 
is that in nearly all cases the percentage of carbon con- 
tained in the metal has been too large. 

Whilst Mr. Slade finds that the quantity of the Bes- 
semer product turned out in England is far in excess of 
that made elsewhere, he comes to the conclusion at which 
every close observer of the steel products in the Exposition 
must have arrived, and says that the quality of the metal 
is not equal to that produced in countries using better 
materials; but he at the same time observes that the close 
competition between the different makers tends to favour” 
the use of the cheapest of the naturally inferior descrip- 
tions of native iron in England. 

Mr. Hewitt has verified by extended personal examina- 
tion the accuracy of Mr. Slade’s report, and he has arrived 
at one or two general conclusions. The Bessemer process 
will not, he says, as Mr, Bessemer originally supposed, 
supersede the puddling process, which appears to be as 
yet the only method applicable to the conversion of by far 
the larger portion of the pig iron made into wrought iron, 
because by far the larger portion of the pig iron made is 
of a quality not good enough for the Ressemer process, 
which, in the absence of sulphur and phosphorus, is ab- 
sulutely exacting. It is true Mr. Hewitt interpolates 
that an antidote may yet be found for these two poisons, 
in which case the area of the Bessemer process would be 
enormously extended. But even then there would bea 
limitation to its general use, arising from the uncertainty 
as tothe quality of each particularcast, rendering a special test 
for each neecessary in every case whereit is to be subjected to 
great strains. But even when this precaution is taken it 
is found, Mr. Hewitt says, that in the manufacture of tires 
and of gun barrels there is a very considerable percentage of 
failure from undiscovered flaws, which show themselves 
in the cracking of the ingot when subjected to the severe 
test of the -team punch. “ Hence, in my judgment,” 
concludes Mr. Hewitt, “it is not safe to use Bessemer 
metal in any case involving the security of life or — 
unless in the process of manufacture it has been subj 
to such tests as will certainly show all its defects.’ 


SUBSIDIARY TRANSPORT. 


ALTHOUGH at present the establishment of main lines of 
communication and transport is far from having attained 
its full development, even in countries possessing a com- 
paratively civilised and settled society, yet the question of 
subsidiary communication is one of almost as great impor- 
tance as that of the first opening up of any country by 
railways, canalisation, or common roads, following hae 
lines which geographical and social considerations indicate 
as the natural arteries of trade. Regarded from a commercial 

int of view, the existence or the speedy development of 

teral means of transport at moderate rates is quite as essen- 
tial to the success of a main line as the construction of that 
line itself. There are, to be sure, exceptions, as there are 
to every rule; but in this case they very distinctly prove 
the rule. The Panama Railway needs no feeders from what 
may be called its territory to contribute to the brilliant 
commercial success it has attained, forming as it does one 
short link in one of the most important main lines on the 
globe. Again, the financial success or failure of the Suez 
Canal would not be influenced by tributaries along its 
course did its territory render them possible. But take 
any of the main lines in England or in Western Europe 
and consider what their position would be if they only 
connected great centres and were unprovided with means 
for bringing forward the productious and traffic of the 
districts to which they give access. True, in England 
branch lines ‘have been overdone by inflated speculation, 
and have well-nigh swamped the whole system, use in 
a country eminently well supplied with what the French 
call “ vicinal” roads very utinecessary railways bave been 
made to perform in many cases that for which the roads 
were quite competent. 

But England is an exceptional case; western Europe has 
not in general been overburdened with an unnecessary 
expenditure of capital on lateral communication, whilst 
eastward from the Danube and westward from the New 
England States over nine-tenths of the habitable globe, 
wherever there is a great river, and as yet solitary line of 
rails, or a semi-canalised inland navigation, the want com- 
mercially speaking is cheap lateral communication, not so 
much for passengers as for produce and such merchandise 
as must go back in return for produce, in order to insure 
the gradual development of the district. 

In stating this proposition we may be accused of repeat- 
ing what has often been said, and what is self-evident; but 
if the want itself is evident the means of supplying that 
want are not so. Experience has shown us in our own 
case in England that a large proportion of the districts 
into which secondary lines are run, even in a fully 
developed country, will not provide traffic enough to 
pay for a railway in the ordinary acceptation of 
the term. How much less, therefore, is the 
of making such lines remunerative in more thinly 
populated or at present less productive countries, and 

et the advancement and the well-being itself of the 
uman race depends very greatly on the facilities that can 
be afforded for the exodus of men from centres of civilisa- 
tion and the import of produce to those centres from the 


ints at which the emigrant settles. In contemplati 
the means at our di for supplementing existing om 
communications, thus favouring the construction of 
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future main lines and developing the traffic of yet unem- 
ployed river navigations, we may safely strike out the 
railway as it is at present ordinarily constructed. A 
fortiori, the canal is unavailable, as entailing in most cases 
a greater first outlay, and as being in many cases utterly 
impracticable. The common road has this advantage, if 
advantage it be, over either of the above systems, that a 
much worse means of transport can be provided for con- 
siderably less money. ‘the trunk roads in India, which 
are probably as fine as any ever constructed in a country 
previously without roads, cost considerably more for their 
maintenance mile for mile than the main lines of railway ; 
and the cost of transport on them is five or six times as 
great. We must, therefore, in almost all districts turn to 
iron in some shape as a road material, though it certainly 
cannot take the form of a railway at six or even at three 
thousand pounds a mile. Our ideas as regards railway 
transport or transport on rails must undergo a very con- 
siderable modification before trunk lines in new countries 
can be supplemented and supported by such a network of 
subsidiary communication as is essential to their profitable 
working. 

‘he Swedish 3ft. guage, and still more the Festiniog 
2ft. guage, long since licensed for passengers and worked 
with locomotives, are steps in the right direction; but even 
the Festiniog Railway would be far too expensive a model 
for flank railways bringing produce to such lines as the 
Pacitic Railway or such rivers as the Plate or the Danube. 
There are many lines of road, or rather tracks, verging 
towards such main communications as these along which 
agricultural aud other produce is daily hauled by mules 
and bullocks at costs ranging from 6d. and 1s. a mile, and 
here we firmly believe is an opening for lines of rail lighter 
than have yet been ventured on. 





THE BURSTING OF A FRASER GUN. 

Ow Friday last a Fraser 9-in. gun burst explosively with the 
first proof round at the Royal Arsenal, Woolwich. The charge 
consisted of 53zlb. of powder and a 2501b shot. The fragments 
of the gun were scattered right and left, but the cascable was 
only projected a yard or two to the rear. The destruction of 
the gun is complete. 

This is the first gun on the Fraser system which has thus 
given way, and it is exceedingly difficult to account satisfactorily 
tor the casualty. The metal of the steel inner tube has been 
carefully tested, and broke with the following results. A piece 
taken from the solid breech end, gave way under a tensile strain 
of 34 tons per square inch, a piece taken from the tube about 
Gin. from the end broke with 34 tons, and a third specimen cut 
from the tube 18in. from the breech sustained a strain of 38 
tons. Many specimens cut from the iron coils were tested, and 
gave an average breaking strain of 20 tons per square inch. All 
the strains passed through the specimens in a direction at right 
angles to the bore of the gun. There was no want of elongation, 
and the metal must so far be pronounced perfectly satisfactory. 
To what, then, is the failure of the gun to be attributed / 
Similar guns in every respect as regardsmetal, shape, and dimen- 
sions have withstood as many as 600 rounds, and still remain 
serviceable. 

A close examination goes to show that a serious flaw existed 
in the inner steel tube; but the existence of this flaw was not 
detected before the explosion, and even though it be admitted 
that this flaw existed, we are still as far as ever from solving the 
mystery. Wrought iron guns very rarely indeed burst explo- 
sively, and it is generally found that when they give way 
thus the metal has been injured in the forging, or has 
originally been of inferior quality. Here, however, the metal is 
free from defect. The destruction of the gun apparently resulted 
from the development of some abnormally violent strain within ; 
and it is possible that the shot was not rammed close home. 

We believe that no guns so strong as the Fraser guns have 
ever been made, and when we find that they may give way under 
the test of a heavy charge of strong English powder we ask 
ourself how is cast iron likely to conduct itself? We may 
point out that pellet powder is used for guns of larger bore than 
Yin., and it is apparently desirable that its use should be extended 
to the Yin. gun. It is intended in future to test all steel tubes 
to three tons per square inch by hydraulic pressure vefore put- 
ting them in place. Flaws of any consequence may it is hoped, 
thus be detected. 

RAILWAYS IN CHINA. 


THE extension of the railway system to China has long 
been contemplated, and Sir M. Stephenson, well-known for his 
connection with Indian railways, proceeded to Canton and Shang- 
hae some years ago, hoping to interest the mercantile bodies. 
On his return he published a long report and a map with many 
lines upon it, and there the matter rested, if it has not dropped 
altogether. The great panic has affected China merchants as 
much as their brethren at home, if not more, and local parties 
have had their attention directed to the Court of Bankruptey. 

The move for railways has not failed to attract the attention 
of our American brethren, who, if they have only a limited trade 
with China, have a strong desire to profit by its resources, and 
they foresee the day when China must be opened by railways. 
The celestial authorities regard this prospect with dread, and are 
fully determined to have no railways there if they can help it. 
Such being the state of affairs, Mr. Burlingame, late American 
Minister in China, and now Chinese Minister in America, set 
himself to work to turn circumstances to account on the occasion 
of negotiating a commercial treaty between the United States 
and China. All Chinese documents are very peculiar, and this 
treaty forms no exception. The translation is very peculiar, too. 
We have nothing to say to the treaty generally, but the eighth 
article interests us. It recites that nothing in the treaty shall 
be held as compelling the Imperial Government to countenance 
railways or telegraphs, but if it should feel so disposed the 
American Government when called upon shall provide engineers 
to design and construct such railways, and shall further if 
required call upon other foreign Governments to render the same 
assistance to the Imperial Government. This language must be 
ambiguous in Chinese, but the purport of it is to deter the 
Chinese Government from granting concessions to English or 
others, and to drive it into the hands of American engineers per- 
force. We think it would be just as wellif our Government, which 
devotes as little attention as possible to industrial interests, will 
nevertheless direct its consideration to this matter, so as to put 
us it possible in the favoured nation elass, and net authorise 
the Americans to force on the Chinese, Pensylvania railways when 
we can certainly supply as cheap an article, notwithstanding the 
Pacific Railroad. We are gratitied with the progress of our 


American cousins in extending their own railway system, but we 
should like to have a share in starting Chinese railways, as we 
have had in those of most other countries, 








the separate products of which will give the results 
already obtained by the scaling of the lines in the diagram, 
Instead of plotting the reaction upwards at A, the strains may 
be determined by dividing the lower flange into the necessary 
i number of parts, plotting the 12°5 tons downward from E 
a result mathematically true, There is, however, another method | to the line E K, P sere. be horizontal line K’ N, mes Pate 
which may be employed in many instances with less trouble and | as the origin, draw in the lines P G’, P H’, PJ’, PK’, PL. The 
mental exertion, known as the geometrical method. In certain | porizontal strains upon the points 1, 2, 3, 4, 5, will be found b 
cases, where trussing and bracing of a complicated and intricate | scaling the respective lines P’ G', P’ H’, P’J', P’ K’, and P’ 
natureare concerned, this is the only method ae ace big a or | which are equal to those giving strains of similar amount in the 
for determining the strains, and we shall employ this method | top flange. We thus arrive at the conclusion that the strains in 
when treating of those examples of iron construction. We must, | tho top and bottom flanges are equal in amount, although 
however, Impress upon our readers that the whole value of this | different in nature, those upon the upper flange being strains of 
elegant and simple system of arriving at the determination of compression, and those upon the lower strains of tension. This 
strains, depends absolutely upon the accutacy with which the | diagram also demonstrates the proof of a previous statement, 
diagrams are drawn to seale. _1t is of course premised that the | that the strain occasioned at the centre of a girder by a given 
reasoning is sound, and that it is only necessary to work out | load situated at the centre is equal to the strain occasioned at 
the de of the problem. A common objection to this plan is, | the same point by double the given load uniformly distributed, 
that it is not susceptible of that extreme precision which is | If the line C L or P’ L’ be measured it will be found equal to a 
afforded by analytical calculation. This objection is far more | strain of 62°5 tons, due to the presence of a weight of twenty. 
specious than real, and is very often but an excuse put forward | five tons placed at the centre. Assuming that the girder is 
ao auiaedin seanaaeet win tee tome 2 ee | uniformly loaded with twice this weight or fifty tons, we have 
iC as ive » strai © » oe ¢ 
method to work it out successfully. There is another great ad- | - 7 ey Gee he as a he es ee 
vantage connected with the geometrical plan of calculating ———— = 62°5 tons.* 
strains, which is that something more than a superficial know- | ‘eh 
ledge of it is necessary. In working out calculations by its aid, 
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WE have determined hitherto the strains upon beams by the 
method of calculation, which, if correctly performed, must give | 


A glance at the diagram in Fig. 1 will indicate how the best 
the strains eannot be obtained all at once, but the operation must | form of girder subjected to a load at the centre in elevation 
be commenced ab origine, and the various lines in the diagram | may be arrived at. It is, as has already been stated, that the 
obtained in succession. This is requisite, since the finding of one, | strength of a girder is directly as the sectional area and the 
its direction and amount, depends upon the accurate determina- | depth, and inversely as the span. But it is apparent from Fig. 1 
tion of those preceding it. It is not so with mere calculation, since | that the horizontal strains upon the flanges increase from the 
anyone might take one of the rules we have given and arrive at | ends, where they are equal to zero, towards the centre where they 
the strain upon a girder by its means, without having the least | reach their maximum amount, and their increase is proportional 
idea of the data upon which it was founded, or the least notion | to their distance from the end, that is in the proportion of the 


in what manner the position of the load affected the strength of | lines CG, CH, &c. Assuming the sectional area of the 
the beam. | flanges, or their breadth into their thickness, to be constant, it is 
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evident that in order to resist in the most economical manner 
the strains which vary throughout the length of the girder, the 
remaining dimension upon which its strength depends must vary 
also. That dimension is its depth. To discover the ratio in 
which the depth varies we must suppose one of the flanges, the 
top for instance, to ve horizontal, as represented in Fig. 2, and 
divided into spaces five feet apart. With any given scale plot 
the strains already determined at the points 1, 2, 3, 4, and 5. 
If this be accurately done it will be found that the line join- 
ing the point A with 5 will pass through all points indicating the 
amount of strain. Performing the same operation for the other 
half, the elevation of the girder under the conditions assumed 
will be that of a triangle. The same result could have been 
readily arrived at by analytical reasoning, but it might not have 
| been so clear to some of our readers. If the lower flange be 
taken as the horizontal one, the same process can be carried out, 
and the triangle will be represented by the dotted lines in 
Fig. 2. Were the flanges to be of sufficient strength to with- 
stand the transverse strain, the intermediate part of the girder, 
| or the web, might be removed, and we should thus have the 
simplest example of a truss, but the consideration of this descrip- 
tion of construction will be treated of in its proper place. If 
it be assumed that the depth is constant, the sectional area and 
consequently the breadth of the flange must vary, since in cast 
iron girders the thickness must be uniform throughout the 
whole length. For a girder, therefore, in which the depth is 
constant, the shape of the flange or the plan will be that of two 
triangles with the bases meeting at the centre, supposing the 
weight to be placed there. This may be easily ascertained by 
drawing a line representing in plan the centre line of the girder 
and plotting off the strains previously determined. Upon joining 
all the points upon each side of the half span, which, if the 
diagram be correct, will all lie in the same straight line, the plan 
of the girder will be accurately defined.t 
The next and more usual case presenting itself is that 
of a distributed load. Where cast iron girders are used the 
depth is frequently maintained constant, with the exception of a 
little rounding-off at the extremities of the upper flange. The 
thickness of the flanges is also constant, since castings having 
unequal thickness in their component parts are to be sedulously 
avoided. It would, moreover, in the case of cast Ion 
girders be impossible to alter the thickness of the same flange. 
Supposing the depth constant the strains will necessitate a varying 
area of different puints of the flanges, similarly to the imstance 
we have just considered. The area being equal to the breadth 
into the thickness and the latter quantity being a constant, the 
breadth of the flanges is therefore the varying dimension. From 
the rules we have laid down the horizontal strain upon any point 
of a girder uniformly loaded with a distributed weight, the 
dimensions we have alluded to being constant, will vary as the 
rectangle under the segments into which the pint divides 
span of the girder, and consequently the breadth of girder rer 
vary in this proportion. If the girder, therefore, be ¢ divides 
* See preceding formula for vaiue of stram at centre due 10 & uniformly 
distributed load sax P, 
+ Those who wish to investigate this subject analytically; should read Mr 
Stoney’s excellent work, “ Theory of Strains.” 


The calculations of the horizontal strains upon the flanges of 
girders where those upon the web are neglected, are so simple 
that the geometrical method is rarely employed, but in order to 
show its application, and as an introduction to the principle, we 
have selected an example in Fig. 1. It is drawn accurately to 
scale, so as to demonstrate that the method is susceptible of every 
degree of precision necessary for practical purposes, and if a 
diagram se small as the one in the cut will give correct results 
by the scale, there is no need of pointing out that a working 
diagram will do so « fortiori. In Fig 1, A,B, E, F, is the skele- 
ton outline of a flanged girder, similar to that represented in 
Fig. 4 in our last article. The span is 50ft., the depth, 5ft., and | 
it is supposed to be loaded with a weight of twenty-five tons at 
the centre. It is required to determine by the geometrical 
method the horizontal strains upon the flanges at every 5ft. along 
the span, and to check the results afterwards by the rules we 
have already given for such cases. The first step is to select a 
seale upon which to plot and measure the strains. This must | 
depend in a great measure upon the size upon which the diagram 
is made, bearing in mind that the larger the scale the more accu- 
rate will be the results. At the same time there is no use in 
going into the extreme and selecting a scale extravagantly large, 
to the creation of a great deal of inconvenience and chance of 
error in the subsequent prolongation of the lines. It should be | 
kept in view that a very large scale is not so necessary, as the 
accurate ing of the strains upon that which may be chosen. 
The magnitude of the scale will never compensate for inaccurate 
plotting, and, as a rule, a medium proportion with careful atten- 
tion to the ruling of the lines will be found preferable to a scale 
of gigantic dimensions. In the cut the scale for plotting and 
measuring the strains by, is twenty tons to the inch. Having 
determined upon this detail we proceed to consider the problem. 
The weight of twenty-five tons at the centre will eause a reaction 
of 12°5 tons at each abutment. To the given scale plot the lines 
AC, F D, eaeh equal to 12°5 tons, and join the points C and D 
by the horizontal dotted line C D. It will be sufficient to deter- 
mine the strain for one-half of the girder, since those 
upon the other half will be identical From the pvint 
A, draw through each 5ft. distances marked 1, 2, 3, 
4, 5, upon the upper flange of the girder, the lines 
A G, A H, A J, A K, AL, cutting the horizontal 
line C D in the points G, H, J, K, and L. The horizontal strain 
upon the flange at the points 1, 2, 3,4, 5, will be measured 
by the lines CG, CH, CJ, CK, CL,and will berespectively equal 
to 12°5, 25, 37°5, 50, and 62°5 tons. The line AK drawn through 
the point 4 is a proof of the aceuraey of the diagram, as it 
exactly cuts the centre of the line CD, the half of which upon 
the same scale as the strains would be equal to 50, the number 
of tons representing the strain at the point 4. To check these 
results we may use the method by calculation, sinee the weight 
is at the centre, the strain at the points 1, 2, 3, 4, 5, will be equal 
to the reaetion at A multiplied by the distances B', B*, B*, &c., 
and divided by the depth. Since the reaction is constant and 


125 . 
the depth also, we may make —= = 25, a common multi- 


lier. The strains will therefore vary as the distances multiplied 
by this common quantity. Their respective values will be therefore 
equal to5 x 25, 10 X 25,15 x 2°5, 20 x 2°5, and 25 x 2°5, 
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into segments a and } along its whole length, the breadth at 
any one point should be to that at any other point as the pro- 
duct of the four different segments, taken two by two. In Fig. 3 
‘js represented a plan of a girder designed to carry a uniformly 
distributed load, the span being 50ft., and the load one ton per 
running foot. At every 5ft. distance at the points 1, 2, 3, 4, 
and 5, may be calculated from the rules given, and will be found 
to be 22°5, 40, 52°5, 60, and 62°5 tons respectively. Uponanygiven 
scale, plot off these strains or any subdivisions of them, upon 
lines drawn perpendicular to the axis A B of the girderthrough the 

ints 1, 2,3, &e. Join all the points P thus determined with a 
Frenchcurve until the whole figure A CB C’ A is produced. If this 
figure be accurately drawn and proved by the usual tests, it will be 
found to consist of two parabolas, demonstrating that the strain upon 
any point of the flanges of a girder produced by a uniformly dis- 
tributed load varies as the ordinates of aparabola. The simplest 
way of checking the nature of the curves AC B, ACC, is to 
scale the abscissa C 5, and multiply its length by the constant 
numbers 0°96, 0°84, 0°64, 0°36. The corresponding products 
should give the lengths of the lines P4, P3, P2,and P1. It 
will be at once perceived that if the sectional area be eonstant 
throughout the girder, the depth will vary and the curve of one 
of the flanges will be that of a parabola. This is the true form of 
a bow and string girder, although in aetual practice an arc of a 
circle is always substituted for the more complicated parabolic 
outline. Having once determined the strains, the necessary 
quantity of metal or the number of square inches in the sectional 
area of the flanges is not difficult to determine. All that re- 
mains to be done is to divide the strain by the number of tons 
that may be safely put upon each square inch of material. As the 
square inch is the unit of area adopted by all engineers in their 
calculations, and the ton the unit of weight, the number of tons 
that may be safely put upon one square inch we shall term the 
unit strain, which, for cast iron in tension, is equal to 1°5 tons. 
Consequently, if the strain at the centre of a girder be 62°5 
tons, te number of square inches required in the lower flange 
3 = 41°66, or, practically, 42 This 
quantity must be the net area as distinguished from the gross; 
the term net area signifying the actual area available for resist- 
ing the strains, after deducting all rivet and bolt holes situated 
in the same line across the breadth of the flange. There is 
scarcely any necessity for regarding the difference between the 
net and gross areas in cast iron girders, as, if properly designed, 
not more than one jin. bolt hole should be made in the same 
line across the breadth of the lower flange. Holes in the web 


( 
will be square inches, 





are of no consequence, as that portion must be made thicker 
and stronger than required by absulute theory. 
——————————— 





TEST OF STEAM FIRE ENGINES AT ELSWICK 
GUN FACTORY. 

Tue Corporation of Newcastle-upon-Tyne wishing to purchase a 
steam fire-engine of the best makers, on June 11th invited Messrs. 
Merryweather and Sons and Messrs, Shand and Mason each to send 
an engine of medium size to be tested on July 3ist at Elswick 
Works (Sir Wm. Armstrong and Co.’s). The corporation asked 
for and obtained the assistance of the following eminent engineer- 
ing firms to examine and report upon the engines tried :—Messrs. 
Sir Wm. Armstrong and Co., Messrs. R. and W. Hawthorn, 
Messrs. Thompson and Boyd, and Messrs. R. Stephenson and Co, 
Qn the following August 4th the fire-brigade committee of the cor- 
poration met, received, and unanimously adopted this report (of 
which the annexed is a verbatim copy), then selected and pur- 
chased the steam fire-engine of Messrs. Merryweather and Son, as 
well as a manual fire-engine by this firm, which had at the same 
time competed with one of Messrs. Shand and Mason’s manual fire- 
engines. 

The Jury of Engineers, whose names are hereto appended, have 
now to report the results of the several tests applied to the two 
steam fire-engines on the above occasion, which were respectively 
supplied by Messrs. Merryweather and Son, of Long-acre, London 
(worked under the personal direction of Mr. Richard Merryweather 
and Mr. Edward Field, C.E.), and Messrs, Shand, Mason and Co., 
of Upper Giound-street, Blackfriars-road, London (worked under 
the superintendence of Mr. Shand and Mr. Hodgson). 

The basis upon which the experiments were to be conducted 
having been previously detined in the conditions, mutually satis- 
factory to all parties, including the competing firms, it is not 
necessary in disclosing the results to refer to the subject otherwise 
than to add to this report a copy of the original conditions of test. 

The statements showing the results of the test, and the views of 
the engineers are appended, as containing the opinion of the jury. 

FIRST TRIAL 
For horizontal distance with 400ft. of hose. Observations dating 
from the issue of smoke at the top of the chimney, and the engines 
to start when steam obtains 100 1b, 


hind Merryweather’s in getting 
up steam. The pumps seem to 
work well, no perceptible beat 
on the valves, but the construc- 
tion of the engine is such as to 
cause a very objectionable lateral 
oscillation of the engine upon 
the springs, and must necessarily 
throw a heavy strain upon the 
connections between the engine 
and boiler, and the appearance 
of some of the joints also indi- 
cated this. There was also oc- 
casional priming. 


the engine had worked 6 min., | tion of a short length next the 


one of the lengths of hose burst, 
which caused the engine to run 
up to 12) revolutions per min. 
Yet whilst running at this high | 
speed there was no striking of 
parts, nor anything to lead to 
the apprehension of injury to 
the working parts through such 
an accident. , 


SECOND TRIAL 
Simultaneous intermittent working of both engines with the 
hose and nozzles the same in all respects as in the first trial. 


This test occupied 


sixteen minutes, during which time there 


were three interruptions of three minutes, two minutes, and a 


quarter minute respectively. 


Remarks on the Working of the Engines. 


SHAND, Mason, AND Co. 

This engine invariably stopped 
upon the centre, re | it was 
necessary for a man to be in 
readiness to pull the flywheel 
round in order to start it after 
each interruption, and some- 
times to pull it three or four 
times over the centre before it 
could be made to work. It also 
primed very much, and in con- 
sequence the steam pressure was 
irregular. 


MERRYWEATHER AND Sons. 

This engine started readily on 
the signal being given, and 
worked well. 


THIRD TRIAL. 

To show the height to which water could be thrown a pole was 
erected on an elevated position, and on it various heights were 
indicated by cross pieces of wood ; a strong wind was blowing at 
the time, which very much affected the success of this trial. 


SHAND, Mason, AND Co. 
One 120ft. length of hose, 


MERRYWEATHER AND Sons, 





Two 120ft. lengths of hose, 


engine, which was 3in, diameter ; 
nozzle pipe held by hand. 


Mean steam pressure, 125 Ib. 
Do. water a 90 Ib. 

Speed of engine, 126 revolu- 
tions per minute, 

Diameter of nozzle, 1}in. 

Greatest height to which 
water was thrown, 110ft. 

Height of greatest effect vary- 
ing from 60ft. to 7O0ft. 

Mean theoretic quantity of 
water thrown per min., 231 gal- 
lons. 


to the nozzle by a 19ft. length of 
hose, 3in. diameter. Nozzle 
pipe fixed to a pole driven into 
the ground, 

Mean steam pressure, 138 Ib, 

Do. water -- 5 

Speed of engine, 73 double 
strokes per minute. 

Diameter of nozzle, 1jin. 

Greatest height to which water 
was thrown, 140ft. 

Height of greatest effect vary- 
ing from 80ft. to 90ft. 

Mean theoretic quantity of 
water thrown per min., 440 gal- 
lons. 


Consumption of Coals dvring the Trials, 


SHAND, Mason, AND Co. 

4 cwt. OU qrs. 9 lb. 

Equal to 29°L 1b. for horse- 
power during the time of work- 
ing. 
Due allowance being made for 
the time thisengine wasemployed 
pumping water out of and into 
keel, during which the other 
engine was standing. 


REMARKS ON 


THE CONSTRUCTION, 


MERRY WEATHER AND SONS, 

6 cwt. l qr. 8] lb. 

Equal to 27°4 1b. per horse- 
power during the time of work- 
ing. 


&e., OF THE 


ENGINES AND BOILERS. 


Boilers. 

SHAND, Mason, AND Co. 

We think this boiler will be 
inconvenient to repair, on ac- 
count of the amount of labour 
required before access can be had 
to the upper ends of the tubes. 
Three bolted joints must be sepa- 
rated, and after the repair has 
been effected, must be again put 
together steamtight. The posi- 
tion of the fire-door renders the 


2}in. diameter, with the excep- 2}in. diameter, and connected | access to the fire inconvenient. 
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Boilers. 
MERRYWEATHER AND SONS. 
This boiler is well adapted for 

this purpose, is easily repaired, 
safe in construction, and efficient 
in working. 





























Messrs. SHAND AND Mason. 

The steam pressure indicated 
51b, in 10 min. 13 sec.; and in 
15 min, 35 sec., 100 1b. 


Messrs. MERRYWEATHER. 
Steam pressure, 151b. in 4 min. 


55 sec., and rose to 100]b. in 
8 min. 15 sec. 


Engine Started. 


At 15 min. 40 seo, 


At 8 min. 55 sec. 


Water issued from the Nozzle. 


At about 40 sec. 


At about 50 sec. 


Suction Hose. 


3 lengths of 4in., with about 
4ft. lift. 


3 lengths of 5in., with about 
5ft. lift. 


Delivery, Hose Nozzle, and Distance Projected. 


One 400ft. length of 2din. 
hose, except for a short distance 
from the engine, where it was 
3in. Diameter of nozzle, 1;jin. 


Main body of water fell at 
132ft. from the nozzle. 

Extreme distance thrown, 
150ft, 


Two 400ft. lengths of 2}in. 
hose, connected with the nozzle 
by a branch piece, and about 
19ft. of 3in, hose. Diameter of 
nozzle, 1 jin, 

Main body of water fell at 
140ft. 


Extreme distance thrown, 
180ft. 


Pressure and Speed. 


Steam pressure, 100 to 130 lb. 
Water do. 80 ,, 110 1b, 
qpovetations of engine, 110 to 


Steam pressure, 120 to 150 Ib. 

Water do. 90 ,, 100 Ib. 

Speed of engine, 57 to 60 
double strokes. 


Comparative Powers and Duty. 


One steam cylinder, 7}in. dia- 
meter, Sin. stroke. 

_ One bucketand plunger-pump, 
8in. stroke, with bucket Yin. 
diameter, and ram 6 diameter. 

_Estimated horse-power of en- 
gine at means of pressure in 
_ and revolutions of engine, 


Theoretic discharge per min., 
1835 gallons. 

Weight of engine, 263 cwt. 

Theoretic discharge per cwt. 
of engine per min., 6°99 gallons. 

Estimated horse-power = “491 
per cwt. of weight of engine. 


Remarks on the Working of the 


The foregoing results show 
that this engine was much be- 


Two steam cylinders, 6jin. 
diameter, 18in. stroke. 

Two pumps, 5jin. diameter, 
18in, stroke, 


Estimated horse-power of en- 
gines at means of pressure in 
boiler, and revolutions of engines, 
2591. 

Theoretic discharge per min., 
370 gallons, 

Weight of engine, 47} owt. 

Theoretic discharge per cwt. 
of engine per min., 7°83 gallons, 

Estimated horse-power = ‘65 
per cwt. of weight of engine. 
Engines. 

This engine got up steam very 
rapidly and worked well, After 


















































| = 

Steam up to 100ib. Engine Average Average Pressure in W ae Nozzle Extreme | Mean balk 

from smoke. Started. steam. revolutions, pipes. work ae = distance. fallen. 

ing. 

Merryweather’s .. +» 8 min, 15 sec. 8 min. 55sec, 130 Ib. 58 95 Ib. lpin. to 4jin.| 1 }in. 180ft. 140ft. 
| Through 400ft. of 2}in., 
| and 19ft. of 3in. hose. 

| ‘tg ee ~ or | 

Shand, Mason, and Co. 15 min. 35 sec. | 15 min. 40sec. 120 ib. 116 96 Ib. 4jin. to 6din. | 1 1-16in. 150ft. 132m. 

, ‘ | | | | | ‘ | é Thro’ 400%. of 2¢in, hose 
Extreme Effective 
height tener 

erryweather’s .. .. b. 73 86 Ib. 2}in. to 4in, | | Ifin. 140ft. 8Oft. to9Oft 
aed -_ F : Through 120f. of 2}in., 
and i9ft. of 3in. hose. 
‘ | fi | 65ft 
8 So. 110 1b, 110 85 1b. Sfin. to Gfin.| fin. 11Loft. St. 
iatactoy be | ie | | : . : Thro’ 120ft. of 2}in. hose 
3. , Estimated 
| Weight of | . PR Pcie BEY | Theoretic discharge | horse. power Theoretic discharge per minute 
engine. Consumption | discharge per | & = =| per minute per cwt. per ewt. of per horse-power (estimated). 
| minute. | e222 of enzine. phremdent 
B ngine. | 
| | ea 
tid res | cwt. qr. Ib. i 54 : 
Merryweather’s .. «. 47} ewt. 6 1 8 370°02 gals. | 25°91 7°83 gals. 55 14°26 
! — —_— 
~ | ewt qr. lb. | | | : 
Shand, Mason, and Co. 26$ cwt. 4 2 222 | 183°5 gals. | 12°89 | 6°99 gals. “491 14°26 








Merryweather’s .. | 


Shand, Mason, and Co. | 
| 


(Signed) 


Townhall, Newcastle, 6th August, 1868. 


Engine and Pump. 

We do not think the position 
in which this engine is placed, 
viz., carried entirely by the 
boiler, is well adapted for the 
work it has to perform—nor that 
a single cylinder working on to 
a crank and flywheel is suitable 
for an engine of this description. 

The large diameter and short 
stroke of the pumps, together 
with the arrangement of valves, 
is also in our opinion objection- 
able. 

Further, we do not like the 
position of the fire-door, to 
which access is difficult, espe- 
cially when the engine is moving 


Engine and Pump. 

We think that the construc- 
tion of this engine is well adapted 
for its work ; the pumps also, 
and the position of the cluck 
valves are arranged so as to 
admit of a free flow of the water, 
and a clear wash out of sand or 
gravel, as well as for accessibility 
for repairs. 

The construction of the car- 
riage of this engine is worthy of 
attention both as regards work- 
manship and its special adapta- 
tion for travelling over rough 
roads without straining either 
the frame or the engine. 


2 steam cylinders 6jin. diameter, 18in. stroke ; 2 pumps 5}in. 


diameter < 18in. stroke. 


1 steam cylinder 7}in. diameter, 8in. stroke ; 1 pump 9in. diameter X Sin. stroke. 


GroRGE HUTCHINSON, 
JosePH Scort, ” 
W. Boyp,; ” 
J. D. WARDALE, 


for Sir W. G. Armstrong and Co. 
R. and W. Hawthorn. 
Thompson and Boyd. 

R. Stephenson and Co, 


| such tests of interrupted working as may be found desirable to 


ascertain their respective facilities for supplying water to 


boiler and other matters. 


Sth.—That each engine separately should now proceed to draw 
its water from a barge or wherry alongside, discharging it through 


along the road, 
APPENDIX TO JURORS’ REPORT. 
ConpiTIons in reference to mode of conducting a competitive trial | 
of Steam Fire Engines by Messrs. Merryweather and Sons and 
Messrs. Shand and Mason (both of London), on Friday, the 31st 
day of July, 1868, at the Elswick Engine Works. 
1st.—Lhat to expedite the trial, the Committee of Engineers be 
divided, half to Shand, Mason, and Co., and half to Merryweather | 
and Co., with check assistants to each engine. } 
2nd.-—That wood shavings, wood, and coal, be measured out to 
each engine for the purpose of getting up steam. 
3rd.—That another amount of coal only be weighed out to each | 
engine for use during the trial for consumption, 
4th.—That the fires be lighted simultaneously at a signal given 
by the chairman of the committee. 
5th.—That the observers of each engine note time : 
(a) Of steam appearing as pressure above the atmosphere. 
(d) 10 1b., 20 1b., up to 100 lb. | 
(c) ” a pressure arriving at such point as the | 
engine will start work, and water is seen issuing from nozzle 
through, say 400ft. of hose. The time being taken in all cases | 
from when smoke issues from the chimney. 
6th.—That engines be then stopped, and the respective makers 
be requested to name the maximum distance at which they prefer | 
the test of their engines to be made, and also to choose their own 
nozzles. That their distances be then marked out and engines set | 
to work to pump through 400ft. of hose, and that whatever time | 
the main body of the water fails to fall beyond such measured | 
distance the engine be considered ineffective. That this trial | 
should be continued for at least one hour, and that during such | 
time the engines must use coal, previously weighed out to them, 
so that an estimate of their relative consumption can be obtained. 
During this time the of steam, water level, and general 


” ” 





working of the engine, must be accura noted by the observers. 
7th,—The engines must now be stopped again and subjected to 


400ft. of hose, and to such distance as the oe makers may 
have selected in the previous trial. This trial may continue, say, 
fifteen minutes, during which time the quantity of water drawn 
out of the wherry will be noted, also any time for which the 
engines may fail to discharge the water beyond the measured dis- 
tance. 

Each engine to be tried separately in this way : ‘. 

9th.— The greatest height that can be obtained by each engine : 

With 400ft. of bose, wiih 120ft. of hose, with 4vuft. of hose. 
using each such nozzles as they may Lape | but to be the same 
size as those respectively used in previous trial. : 

10th.—The greatest horizontal distance under preceding con- 
ditions. 

1lth.—That the respective engines be then required to work 


| together and alongside each other so as to give the committee an 


opportunity of judging which engine most concentrates its dis- 
charge of water at any given height. , 
12th.—That if possible a test be made of the capacity of each 
engine for pumping gritty or sandy water. : oe 
13th.—That the respective makers may now, if they desire it, 
proceed to exhibit the capabilities of their engines in any way 


| think fit. 


14.—Before leaving the ground the Committee of we 
should, in a body, carefully examine the construction of each 
engine in reference to the durability of each, and the accessibility 
of the various parts for the purpose of repairs. | 

15th.—That the competing engines be weighed, and that the 
engineers do report on the results of the experiments, regard being 
had to the powers and relative weights of the engines. : 

16th.—The ‘pressure gauges to be tested by Mr, Boyd, with a 
standard after trial of the engines, to-day. 

MEMORANDUM. 

The foregoing conditions were read over and approved by the 
committee, the engineers, and the representatives of the com 
titors present at joint meeting, held before the test, this 3lst day 
of July, 1868, at Elswick Engine Works, Newoastle-upon-Tyne. 

Signed P 

a Chairman of Committee of the Corporation. 

Committee. Representing. 
GrEorGE HUTCHINSON. Sir W. G. Armstrong and Co, 
J. D. WARDALE. Messrs. R. Stephenson and Co, 
W. Boyp. Thompson and Boyd. 
JOSEPH ScoTT. kh. and W. Hawthorn. 


” 


MERRYWEATHER, AND Sons. 5»  Merryweather and Sons, 
SHAND, Mason, AND Co, »» Shand, Mason, and Oo, 
(Countersigned) . 
Robert R. Carr, Clerk to the Committee. 
3lst July, 1868, 





262 


THE ENGINEER 





Ocr. 2, 1868. 











ON THE VALUE OF THE HOLLOW WEDGE IN 
EXAMINING ABSORPTION SPECTRA. 
By J. H. Guapsone, Ph. D., F.R.S.* 

Mvucu attention has lately been paid to the prismatic analysis 
of light that has passed through coloured media, and very valuable 
is the information that may be thus obtained. It would seem de- 
sirable, therefore, that our means of investigation should be as 
complete as possible ; and if at the same time they are very simple 
so much the better. 

If the absorbent body be a liquid, or the solution of a solid, the 
usual plan is to place it in a test tube behind the slit. A glass 
trough with parallel sides has sometimes been substituted for the 
test tube. A great advantage, however, is obtained by making the 
trough wedge-shaped, so that the line of light passing to or from 
the slit shall traverse at the same time all thicknesses of the liquid 
from say two centimetres to nothing. Thus the varying absorption 
at different depths is seen all at once. 

The advantages are, 

Ist. It gives a much fuller account of the phenomenon. At the 
bottom of the wedge where the light traverses a very small quan- 
tity of liquid, the whole of the spectrum is probably transmitted, 
but by passing the eye up the dispersed line of light a reduction of 
certain rays becomes pe eect and definite absorption bands 
make their appearance, which become darker or broader, or both, 
as the depth increases, and then perhaps these bands coalesce, or 
new ones appear in parts of the spectrum that were previously 
bright, till at length probably all the rays but one are absorbed. 
It is true that this may be all learned by starting with a strong 
solution in the test roe and repeatedly diluting it, but then the 
various mental perceptions have to be combined together, whereas 
with the hollow wedge the whole is in the field of view at once. 
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2nd. The spectra thus seen, when drawn on paper, afford very 
characteristic figures. The‘usual way of representing the absorp- 
tion by a coloured solution is to draw the dark bands or dull spaces 
at the depth of solution when they —— most characteristic. 
But opinions will differ as to what is the most characteristic ap- 
pearance, and ti this method does not admit of introducing 
all the bands. For instance, in Professor Stokes’ important paper 
**On the Colouring Matter of the Blood,” read at the Royal Society 
four years ago, (Proc. R. S. XIII. 355) he represents for cruorine 
two black bands in the yellow and green, and a final absorption of 
the violet. So far well, and perhaps in this case little more is to 
be desired, for varying the thickness merely makes these bands a 
little more or less broad, and that is fully explained in the paper. 
But when Professor Stokes draws the spectrum of hcematine he 
has to represent several bands, confessing at the same time that 
these bands are never seen together. The annexed Figs. give the ab- 
sorption of these two substances as seen by the hollow wedge. The 
lower part of the figure is produced by the thin, the upper part by 
the thick end of the wedge ; while the parts of the spectrum are 
indicated by the principal lines of Fraunhofer. In the spectrum 
of hcematine it will be observed at once that the absorption in the 
red ray scarcely commences till the two bands in the green and the 
increasing absorption of the more refrangible end have coalesced 
into continuous darkness, but no words will describe what will be 
evidence at a glance at the cruorine spectrum. 
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But there are spectra still less capable of being represented 
by the ordinary method, than that of hoematine. Thus if we put 
different strengths of a solution of permanganate of potassium into 
one test tube we may get the extremely divergent spectra repre- 
sented above. Ifj we translate these into the ingenious notation 
suggested by Mr. Sorby we get the following :— 

= 
33—44... 43-7... 73 —7F 
14—10 11; — 


33 —4} 4g7—5} 57 — Sis 7 1-73 
23.003... 9-8 — 
Now which of these is to be taken as the characteristic represen- 
* British Association, 














tations? The spectrum of the anganate, as seen below, in a 
, wedge, explains these diversified appearances, and more 


3rd., It shows latent analogies or differences that would other- 
wise scarcely be observed. Compare for instance the four spectra 
illustrated, the last being that of cochineal in alum which 
Mr. Sorby says is the substance most like blood which he knows. 
This however, is more evident on comparing some of the absorp- 
tion spectra published by me several years ago, for instunce, the 
neutral acid, alkaline, or boracic litmus. (See Quarterly Journal 
Chem. Soc, vol. x. and Phil. Mag. December, 1857.) 
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All the apparatus required for such observations isa good prism, 
a slit, and the hollow wedge. The line of light that appears when 
one of our common folding window shutters is not fully closed 
serves the purpose of a slitadmirably. Yet, although good results 
may be obtained by such simple means, the phenomena may be 
seen still better by using a spectroscope instead of a plain prism 
and slit, and of course the wedge-shaped trough may as easily 
attached to a spectroscope as any other vessel for containing the 
substance to be examined. 

As the hollow wedge filled with liquid bends *the light itself, it 
is necessary to make due allowance for it when adjusting the appa- 
ratus ; thus a lamp flame, if such be employed, must be raised 
above the line of direct vision. The amount of this displacement 
° easily learnt by trial, but itis necessary to call attention to the 

act. 








BIRMINGHAM AT WORK. 
Notes ON INDUSTRIAL AFFAIRS, 
(From our own Correspondnet). 

Tue late financial crisis, which for nearly three years has laid 
prostrate the industrial energy of Birmingham and the Black 
Country in common with other great manufacturing districts, 
has been well compared by a local engineer to the breaking of a 
heavy thunder-cloud over a harvest field. When the storm is 
over and the sky is clear, it is only one by one that the ears of 
golden grain upraise themselves towards heaven. The figure, 
poetical as it may appear, appositely describes the prevailing con- 
dition of affairs in the “toy-shop of Europe.” Having comp'eted 
a tour of inquiry among the proprietors of factories and work: 
shops representing a large variety of trades, I have been interested 
to observe by what a slow and regular order of succession the 
industries regain their former prosperity. First, the demand 
improves for what may be termed “essential articles;” then for 
articles which combine use with ornament; and lastly, for those 
which are for ornament alone. The latter descriptions of goods 
are only just beginning to experience the return of that pros- 
perity which generally speaking now characterises the trade of 
Birmingham and the neighbouring districts. 

The rapid extension of railway enterprise, both in this country 
and in the East Indies, affurded steady employment to the large 
engineering works on the outskirts of Birmingham and in the 
neighbourhood of Wednesbury. Several of the railway plant and 
rolling stock makers who had reduced considerably the number 
of their workpeople during the depression are now again employ- 
ing an average “staff.” During the last fortnight some heavy 
contracts for telegraph wire and apparatus have been received in 
Birmingham. The Electric and International Telegraph Com- 


{| pany’s line is being renewed in South Staffordshire and other 


Midland districts. The extension of the works belonging to the 
Great Western Railway Company at Wolverhampton is rapidly 
approachirg completion, and the establishment bids fair to rival 
in magnitude ere long the famous works of the same company at 
Swindon. At the wrought iron girder works and “ bridge yards” 
there are evident indications of returning activity, and reports 
just to hand from East Worcestershire describe the chain cable 
and anchor trades as moderately brisk. 

Referring more especially to the miscellaneous smallware trades 
of Birmingham, I find an improvement reported in the demand 
for such articles as cut nails and washers, largely on account of 
export. A manufacturer engaged in the former branch informs 
me that the annual consumption of iron for cut nails in Birming- 
ham exceeds 16,000 tons, the increase having been threefold 
since the year 1849. There are not less than 2000 different sizes 
and descriptions of cut nails now made in Birmingham, and the 
building is still pointed out—an antiquated structure in Blews- 
street—where forty years ago the earliest experiments were made 
in the manufacture of nails by machinery. The makers of 
metallic bedsteads experience a much improved demand from 
Australia, India, and South America, which, in addition to the 
steady inquiry for the home market, keeps the trade in toler- 
able activity. The weekly production, which a few months ago 
was probably not more than 4000 sets, is now estimated at from 
5000 to 6000, and the average “staff” of workpeople—some 2500 
—now find steady employment. The trade is, however, rapidl. 
extending around West Bromwich and in other parts of Sou 
Staffordshire. Steel pen makiag—one of the best known 
“staples” of Birmingham industry—is steadily maintaining its 
position as regards prosperity, although it is not making much 
progress of late. A hundred thousand gross per week is the present 
rate of production, but of a large proportion of these the quality 
is indicated by the astonishing price—three-halfpence per gross! 





The wood screw trade is pretty nearly absorbed by the well. 
known firm of Nettlefold and Chamberlain, who for years past 
have been buying up the smaller establishments. Of the latter 
there are now only three or four remaining, one of them being in 
Willenhall and the rest in Birmingham. Few departments of 
Midland industry have profited more by the introduction of 
machinery than the wood screw trade, and since the application 
of the “self-acting” machine, an American invention first used 
in this country in 1854, the facility of production in this trade 
may almost be pronounced complete. A brief description of 
this process, as described by Mr. Chamberlain himself, may not 
be without interest. “The wire having been headed by a 
~—_ but ingenious machine, the forged blanks are conveyed 
to the turning and ‘nicking’ machine, in which they are turned, 
returned, and made ready for the process of worming. All thig 
is done by a single revolution of the machine, and the blanks 
thus nicked and turned are deposited in a basket to await com. 
pletion. Being placed in a ‘hopper’ above the worming 
machine the blanks come in contact with a cutter, which points 
the screw and prepares the way for the thread, which ig 
‘wormed’ instantaneously by this wonderful ‘self-actor.’” § 
simple, indeed, is the operation of screw making by this process 
that a girl or woman can “feed” and completely superintend 
the working of several machines, whereas under the old system 
an attendant to each separate machine was requisite. It is not 
surprising to learn, therefore, that the weekly produce of screws 
has increased since 1849, from 70,000 gross to 100,900 gross per 
week. In the metal ware there is some “movement,” but the 
demand is not yet sufficient to restore the average sale of prices, 
Japanned and tinplate goods are in steadily improving inquiry 
both in Birmingham and the South Staffordshire district. In the 
latter “seat” of the trade there has been encouraging progress 
recently in the application of art to this branch of manufacture 
—than which few industries afford a wider scope —and yet 
strangely enough at Wolverhampton, which is the principal 
“centre” of japan ware making, the School of Art is about to be 
closed for want of pupils. 

At the present Social Science Congress in Birmingham 
several important questions bearing upon the industries of the 
town and district will, it is expected, receive consideration, 
Foremost among these is “ How Best to Promote Friendly 
Relations between Employers and Employed?” At this moment 
there is a “strike” in the wrought nail trade on an extensive 
scale; the fineplate locksmiths—one-half the aggregate number— 
have formed themselves into an industrial co-partnership to 
compete against their former masters, and there is a threatened 
disturbance in the South Staffordshire iron trade on the question 
of wages. The season is, therefore, opportune for an interchange 
of opinion on the best means of improving the present unsatis- 
factory relations between the interests of capital and labour, 
At present the measure fails to do justice to a large section of 
the community, and it fails equally to fulfil the intentions of its 
promoters. The application of the measure in a more complete 
and comprehensive form will doubtless constitute the “ vital 
point” of the discussion. The progress of art and scientific 
industry in Birmingham and the Black Country will also be con- 
sidered in the section over which Professor Fawcett has consented 
to preside. 

A large and important collection of medieval metal work, 
illustrating the various productions of which Birmingham is now 
famous, is being exhibited at the Free Library, per favour of the 
South Kensington Museum. I have —_ space to notice this 
week a few of the locks and keys, which are worthy of Tubal 
Cain himself—‘‘the inspired artificer in brass and iron.” An 
excellent specimen of French work in the eighteenth century 
is given in a lock front of chiselled iron, with applique 
floriated scrolls, very elaborately entwined. On either side 
of the key-hole escutcheon is a dolphin, looking menacingly 
as if to scare the possible intruder and protect the portal 
from violence or fraud. Another French production of the 
sixteenth century is even more elaborate. It is a Serrure de 
Tabernacle in wrought iron delicately chased. The centre or hasp 
is ornamented with figures of the Eternal Father, the Virgin, 
and St. John, under a richly-wrought Gothic canopy. Several 
other locks of French workmanship of similar design are adorned 
with perforated Gothic tracery and crocketed canopies. It is 
noticeable that the French productions of the fifteenth century 
are even more artistic and elaborate than those of the sixteenth 
and seventeenth centuries, although in English locks of the 
same periods the opposite rule holds good. Among the keys, I 
was most interested in some of German manufacture of the 
seventeenth and eighteenth century. Une in gilt bronze was 
especially ornamental. It was originally a chamberlain’s 
key of office. The bow was ornamented on one side bya lion 
rampant, surmounted by an electoral crown, and on the opposite 
side with an elaborate interlaced cypher. Other key bows were 
ornamented with flvriated scrolls, ducal coronets, escutcheons, 
and open work. One bore the chaste device of the Fleur de 
Luce. In point of artistic design and execution I could not help 
thinking how strangely these locks and keys contrasted with even 
the best productions of a kindred description in England at the 
present day. Let us hope that this evidence of what could be 
accomplished in the dark ages will stimulate our local craftsmen 
to a higher appreciation of art, and then we may hope to see our 
square boxes and unsightly keys transformed into chaste and 
artistic productions, which, while not less useful, will be yet 
greater ornaments to the doors of the humblest dwelling. 








THE POSITION OF THE IRON TRADE IN 
RELATION TO TECHNICAL INFORMATION.* 
By J. Jonzs, Esq., F.G.S., Secretary to the Trade. 


Durine the last two years a great deal has been said and 
written about the position and pr ts of the British iron and 
associated industries, but this recent literature of the iron trade is 
scattered through the proceedings of so many societies, and through 
so many publications, that it is not easy to collect the valuable 
materials into a focus, and thus to make them in the highest 

ible degree serviceable to those connected with this important 
anon of trade. The{[views of one well-known ironmaster upoD 
foreign competition have appeared in the leading journal; another 
ironmaster Tes given the result of his investigations before the 
members of the British Association for the Advancement of 
Science; a third has instituted a careful eugeton between the 
state of technical education in the iron and other trades of Great 
Britain and of the Continent; an American citizen has added his 
quota to this particular literature, his views having been given to 
us through the medium of the Trades’ Union Commission; subjects 
of much interest to ironmakers have been dis d at tings 
of the Institute of Civil Engineers, of the Chemical Society, of the 
Mechanical Engineers, of the Cleveland Engineers, of the South 
Wales Institute of Engineers, of the Liverpool Polytechnic 
Society, of the British Association, and of other societies in 
London and the provinces. In short, anyone who wishes to make 
@ communication to the iron trade has no direct or acknowledged 
means of reaching that body, or of any great section of it. He 
has to estimate, as nearly as he can, what method will best answer 


* Read at the quarterly meeting of the north of England iron trade, on 
Tuesday, 29th ult, 
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is purpose; but after much trouble he frequently must find that 
Be time has been to a great extent wasted. He probably 
is compelled to state his views before a mixed assembly, only a 

ion of which is either interested in, or capable of - 
and scarcely any practical men are 
Teens ces, thi ete! nt rey tions and 4... 
8 ils of new inven provemen 
can only permeate the widely diffused members of the iron trade 
at an exceedingly slow rate—far slower, indeed, than is consistent 
with the spirit of the present - Yet it is generally admitted 
that the manufacturers of this country must bestir themselves 
if they are to compete successfully with their continental rivals, 
prohibitory tariffs, and the comparatively educated workmen and 
managers available in other countries. In face of the striking facts 
which at this time threaten the position of the British iron 
le, local prejudices and traditi jealousies ht to be set 
aside, and those connected with the iron trade ought to meet on 
higher ground, where it might be practicable to discuss calmly 
the common interests of this great industry. We have it upon 
reliable authority—authority confirmed in a most significant 
manner—that the British iron trade has to contend inst a 
formidable set of organisations and influences, both within and 
without. From within, it has suffered injury through the action 
of the workmen; but from without it has to contend against high 
protective duties, still retained in connection with iron sent to 
almost any European port. The United States already tax the 
various forms of iron —_ heavily, and the manufacturers of the 
States are bound together in a compact mass to press forward 
the further increase of their protective laws. In France and 
Belgium the ironmasters are crying out for more protection to 
their industry. And not only are these artificial measures bei 
adopted; we hear on all sides of ja striking advance in nearly 
departments of the foreign iron trade. The manufacture of iron 
is being rapidly reduced to a more highly scientific progress. The 
best inventions are eagerly sought out, and promptly applied; and 
it is admited that, in point of mechanical arrangements and general 
manipulation, we have ceased to have any special ———~ over 
the manufactures of other countries, If, then, our foreign rivals 
are advancing at a greater rate than ourselves, there must soon 
come a period when we shall be left in the rear, and when the 
advantages resulting from the peculiarly favourable distribution 
of our mineral resources will be neutralised by our more expensive 
metallurgical operations. 

Though the position of the trade may not be so critical as it is 
sometimes represented to be, it is very clear that very much might 
be done in a great number of ways to improve the position and 
prospects of this extensive industry. Before proceeding to sketch 
out the plan which it is the object of this paper to propose, we 
may notice the methods which several other bodies of men 
engaged in the same general work adopt, in order that they may 
secure a speedy diffusion of technical information amongst their 
members. ae ane arrangements to hold periodical meetings, 
where the members have an opportunity of comparing notes with 
each other; cf discussing new inventions bearing upon their trade ; 
of making themselves practically —a with the best 
methods a carrying on any particular class of work. If matters 
of particular importance are introduced, they are permanently 

rded in tr ti An organisation is provided, by means 
of which the general body may be approached by those who have 
important communications to make, and an audience capable of 
estimating the proper value of any such communications is 
secured. I need scarcely allude to the numerous associations that 
have been established for securing the general results indicated 
in the wegen bong 

There is, probably, hardly one that would precisely meet the 
case of the iron trade, but the main features of several of these 
associations appear to be easily applicable to this indus Assum- 
ing then that the British iron trade would event be much 
benefitted by a freer interchange of opinions between the various 
members, by more frequent intercourse with each other, and by 
the discussion of such matters as affect most closely the interests 
of this national industry; in short, by the more general diffusion 
of technical information t the b of the trade. I 
venture to suggest the desirability of establishing a society, to con- 
sist of individual members of the iron trade, and of those intimately 
associated with it. e members of such a society might meet 
periodically, say once a year, each time in some iron-making district. 
On these occasions — might be read — matters affecting the 
might be invited to send obj 











trade. a ects of interest for ex- 
hibition, and facilities might be afforded, not only for a general 
interch of opinion, but for visiting the principal works in the 


mmediate vicinity of the place of meeting. 

In the intervals between the periodical meetings, by an organisa- 
tion of special committees, it would be practicable to work out 
fully the more abstruse questions introduced to the notice of the 

_ society. Questions of wages and of prices would not come under 
the cognisance of such an institution, but would be left for the 
various districts to settle in their own way. The object of such an 
institution like the one sketched out would be to draw into one 
focus everything relating to the imperial as distinguished from the 
local interests of the trade, and by means of such an organisation 
everything bearing upon manufacturing operations might be directly 
and speedily brought under the notice of the members. As nothing 
of this kind has ever been tried in connection with the iron trade, it 
is not easy to predict what would be the precise form the society 
would have to take, in order to be most serviceable to the trade. 
It might not be a success at first, because of the prejudices and 
jealousies that would have to be overcome here and there ; but all 
progressive ts must have a beginning, and they are not 
the less promising because they begin in a quiet, unostentatious 
manner. Supposing even such a scheme were to fail, no harm 

would be done by the effort to establish the society, and it seems 
beyond a doubt that much lasting good might result from an 
institute of this kind. It is, of course, competent for this meeti 
to 7 of the proposed establishment of an Iron, or Iron an 

Steel Institute, or whatever else it might most appropriately be 

designated. I venture to think that a comparatively short period 
would be sufficient to test the feeling of the —_ ironmasters 
in this country ; and I am sanguine comb to believe that, if 
proper facilities were afforded for working out this idea, the 
results would be found eventually to be highly beneficial to the 


trade. 

With respect to the method which might most appropriately be 
adopted in patting an institution of the nature sketched out in 
oe pepe, it been suggested that, in case the general features 
e a 








prop are app d by this section of the iron 

trade, it might be desirable to name a poevtstonl committee, to 

consist of, say, three members of the e from the principal iron- 

making districts, and to leave the said committee to frame the 

requisite regulations, and to make arrangements for an opening 

district? to be held in one of the leading iron manufacturing 
ri 


Having now indicated briefly the general features of the plan 
which I venture to recommend, with a view of promoting the 
interests of the British iron and steel trade, and of diffusi 
technical knowledge of a high character gst the b “y 

to leave the subject in the hands of this meeting; and I trust 
that the matter will prove to be one which strongly recommends 
itself to Ay important section of the iron manufacturers here 








THE NEW FOREIGN-OFFICES. 

oem Greatest public work of recent date in Westminster is that 
situated between the nationally important locality—in itself, not- 
withstanding the — of grenadier sentries, a short, paltry. 
the looking cul-de-sac—known as Downing-street, at the end of 

buildings, Whi and Charles-street. Between 
those two streets, on the sides and between narrow and un- 
clean King-street, and the outer walk of the Green 





Park, from back to front, a wide area, nearly square, has been 
cleared of a number of filthy streets and wretched buildings which 
were not the fragrant abodes of innocence, to make way for the 
new Government offices. The buildings cleared were sony 
dissimilar in character, although so c 'y connected in locality. 
side of imperial Downing-street itself has been taken down, and 
the others removed include Fludyer and Crown-streets with their 
courts and alleys. The -¥ -y- portion of the new build- 
which are to surround the great quadrangle is on the 

e nearest the Green Park, and includes the Foreign-offices, 
with the Prime Minister’s official residence in the corner nearest the 
Horse-guards, and at the —_ corner, with my 4 to the 
park on one side, and to Charles-street on the other, the India- 
offices. The principal entrances to the offices are from Charles- 
street, which continues to be the rendezvous of the gallant fellows 
who are on the look-out for a few young men of good education, 
good looks, and good character, not less than 5ft. high, to fill up 
vacancies in the different arms of her Majesty’s service. 

The Foreign-offices have been erected under the direction of Mr. 
Gilbert C. Scott, and the India-offices by Mr. Digby Wyatt. The 
accommodation provided is ample and convenient, and the con- 
trivances for light, warming, and ventilation have been pl 


purpose as regards light and ventilation, or that could have been 
more effective and har i he open s within the four 
walls of the court, being the only source available for light and air 
suggested, it may be said necessitated, the employment of 
iron for the structure, as the material affording the greatest 
strength while —s the smallest aggregate of light excluding 
surface. An iron roof has long ceased to be a novelty; but such a 
roof as this is, and effectively ornamented with iron as it is, is 
certainly without a precedent or a parallel. About the roof proper 
there is nothing very speci We saw it at different stages during 
construction, and, to say the least, felt surprise that such a plain, 
commonplace looking covering should be placed upon such a fine 
i of d tive architecture. The finished work more than 
dissipates any such feeling. 

The roof is pent, and has a good pitch; it is half hipped at the 
ends, and rests upon strong iron castings, which have Soltens and 
top piates, with a connecting neck, and rest u the solid wall 
behind the balustrade. The top part of these castings, 
which are carried round the entire court, and which may 








be called the wall plate, stands about lft. Qin. above 
the cope of the balustrade. The roof has six laps for 
tilat on each side; the overlap is 8in. deep and 





with much skill and careful forethought, and have been applied 
with success. On the inner front the united offices form part of 
an incomplete quadrangle, with rectangular corners, but the 
contour of the elevation to the park is far from being parallel with 
that of the interior. The of the whole pile which contains the 
India-offices is about double the depth, from back to front, of the 
other portion, and this peculiarity necessitated the provision of 
means internally for light and ventilation. Mr. Digby Wyatt has 
hence designed the Indian court, one of the most important 
features of the whole structure. Concerning this inner quadrangle 
and its roof we propose to give a few particulars. 

The court is 120ft. long by 65ft. wide, and the walls are 80ft. high 
from the floor to the top of the balustrade under the roof. It 
gives light and ventilation to a large number of rooms upon three 
sides, and to a corridor on the other. The floor of the court, of 
parti-coloured bricks laid to patterns, is over a basement which 
contains fire-proof safes for the preservation of the records of the 
department. Light and ventilation for these basement chambers 
are obtained by depressions of the corner s . The raised por- 
tions which cross the court from end to ond and side to side in the 
middle in each direction, intersect in a circular space in the centre, 
and are edged with parapets of Portland stone. The communica- 
tion provided for common use between the parts of the building on 
the different sides is by loggias across the ends of the court 
10ft. wide. The sides of the court are divided into seven bays 
within the loggias, and to five across the ends. The divisions are 
by = of Portland stone, faced by polished three-quarter columns 
of Peterhead red granite, with Mansfield stone capitals for the 
groundand firstfloors, and with Aberdeen grey granite, with dark grey 
Dean Forest stone capitals for the second floor. The ground floor 
columns arein the Doric order, the first floor Ionic, and the third floor 
Corinthian. The bays in the two lower floors are filled with glass 
with semicircular heads; the windows of the upper floor are divided 
by handsome carved mullions of Portland stone, and have double 
semicircular heads and a continuous architrave cornice, Single 





| tention. 


es are thrown between the principal columns over | 


these upper windows, each arch containing the bust, considerably 
more than life size, of the following distinguished generals who 
have served in India :—Admiral Watson, Lord Macartney, Charles 
Grant, Sir David Baird, Lord Harris, Lord Lake. Sir C. Barlow, 
Sir Thomas Munro, Sir D. Ochterlochy, Sir 8. Hislop, Lord Com- 
bermere, Sir A. Campbell, Sir H. Pottinger, Sir W. M ghten, 


the opening from glass to glass 8in. The principals are placed 
above the columns Give. The rafters consist of pairs of angle 
irons 4in. "= “YT 3in. on the other side, and jin. thick, placed 
Yin. apart. e princi ties, which reach between the wall 
plates, are rolled plates 4jin. by jin. thick. Collars are also copes 
of plates the same strength, extending between the middle of the 
rafters on each side. There are three sections of double braces and 
struts in the centre of each principal, that is, in the space between 
the junction of the collar with the rafter. The chief braces are of 
4}in. by jin. plates, stiffened by straps ljin. by yyin. rivetted be- 
tween them, to each other, and to the struts. The auxiliary 
diagonals are 44in. by jin. plates. The posts or tension pieces are 
pairs of rods lin. diameter. The tension rods in the other parts of 
the roof are of the same size, lin. diameter, and the ties beyond 
the ends of, and above the collar, of 4}in. by jin. plates without 
crop braces. The sash bars are of T iron 1}in. each way, and jin. 
thick. They are placed at 18in. between centres, and are morticed 
and rivetted at the top ends to angle irons 4in. and 3in. on the 
sides, and jin. thick. At the ridge the first pair of these longi- 
tudinal angle irons are bolted together. At the proper distance on 
the rafter another length of angle iron for the reception of the 
sash bars of the next lap is bolted to the principal he opening 
for ventilation is formed by another angle iron bolted to the lower 
one by short iron uprights. The lower ends of the upper range of 
sash bars are fixed to the wow angle iron, and the upper ends of 
the next range rivetted to the bottom angle iron, and so on tbrough- 
out, The glass in each lap is in two lengths, which breaks the 
flow upwards of rain in a storm ; the upturned side of the bottom 
angle iron has been found quite effective in excluding rain, although 
snowdrift will of course find easy entrance. 

All this ironwork which is not intended to be seen from below is 
painted a pale blue air tint, that greatly aids in fulfilling the in- 
The most notable feature connected with this roof is the 
magnificent iron ceiling, of which its principal ties, by a very sim- 
ple device, sre made to constitute an important part ; for, in point 
of fact, by laying iron plates cast with ornamental perforations on 
the tops of the ties, and by intersecting these cross decorated 
girders by others longitudinally of the same pattern, and by 
colouring the whole with excellent taste, the effect is produced of 
a vast and beautiful framed ceiling, with skylights, very slightly 
obstructed by the ironwork above, for the panels, and this simple 

bination of cast iron and rolled plates for the frame work. 








Sir Wm. Nott, Sir G. Pollock, Sir Robert Sale, James Prinsep, 


Sir C. Napier, Lord Elphinstone, Lord Gough, Sir James Outram. | 


Lord Clyde, Sir H. Lawrence, Sir H. Havelock, General Nicholson | 


and General Neill. On tablets over and between the busts, that 
is above the tiers of columns, are the names of places 
in India memorable in its history, or intrinsically im- 
portant. The busts are set in escallop shells, and are 
each supported, right and left, by boughs of oak and 
of laurel The deep entablature and massive cornice, 
perfectly balanced to the structure, breaks forward over 
the columns, further relief being given by bold enriched consoles 
at the breaks, each bearing a raised letter or figure on the face, the 
meaning of which can only be detected on a cluse scrutiny. When 
a together they read:—*‘ This court was built a.p. 1866, M. D. 

yatt, architect.” As may be supposed from the orders in the 
several storeys, the enrichments increase upwards until they cul- 
minate above the Corinthian capitals of the second floor. 


ed in with su 


the side bays and the fronts of the loggias. It is somewhat narrower 


than the glazed bays, and is divided from them by pairs instead of | illusion that this frame- 
work which the eye rests 
poses is thus taken advantage of—on the ground floor, at the four | upon is paramount, and 


single columns, The wall space thus provided for decorative pur- 


corners are full length statues in ornate niches of Lords Amherst 
and Wellesley, Warren Hastings and Lord Minto; above these are 
ve containing representations in alto-relievo of—(i) Sir 
homas Roe’s treaty with the M (2) Grant of the Dewanee 
to Lords Clyde, (3) the Marquis of Cornwallis receiving the sons of 
Tippoo as hostages for the treaty of 1792, and (4) the Sikh chiefs 
laying down their arms before Sir William Gilbert in 1849. At 
the corners on the second floor are similar niches containing statues 
of Lords Clive, Teignmouth, Cornwallis, and Clyde, and over these 
tablets with shields supported by cherubs, the shields bearing the 
arms and coronets of Lords Clive, Teignmouth, and Cornwallis, and 
the fourth the arms and esquire’s helmet of Warren Hastin The 
second floor has a half width window in the bays at the ends which 
are occupied by the statues and sculpture in the two floors under 
it. Balustrades of Portland stone, about 2ft. 9in. high, are carried 
round the fronts of the arcades and across the fronts of the side 
bays between the dividing columns. A similar balustrade with a 
yd plinth adapted to the height of its and the projecti 
of the cornice is carried round the top where it ends, yet distinctly 
marks the columnar divisions, which is preserved from the base 








The deep exposed on the under side, 
8 between the capitals and the cornice is almost completely C, bed plate used only at 
rb sculptured work in alto-relievo, representa- | the intersections for fixing 
tions of Indian flowers, shrubs, and products being profusely in- | the pendants. D, the pen- 
troduced. It should be mentioned that aspace intervenes between | dant, 


The cast iron perforated plates are about jin. thick, but by 
fillets on the moulds are cast to show ljin. thick at the edges. 
They project 3in. over the 44in. ties on each sides, and 
are painted, as well as both sides of the ties, and the 
under side of the plate, in a geometrical pattern which 
effectually arrests and satisfies the eye, and leaves no in- 
clination in the mind of the ordinary or unprofessional observer to 
inquire by what means the effect has been produced. Theaccompany- 
ing free-hand sketch of 
a section may assist to give 
an idea of the manner in 
which the ceiling is con- 
structed. A, A, the prin- 
cipal ties, rolled iron 
plates, 44in. by jin. B, 
perforated cast iron plate 








free-hand sketch, 
ttern not copied. The 


the roof itself, if noticed 
at all, very subordinate, is 
assisted by various acces- 
saries. The ornamental 
beams successfully claim 
to be a part of the plan 
of the inner square; length- 
ways and across they con- 
tinue the divisions marked 
by tHe columns and bays 
below, keeping the same 
distances, and give single 
beams abovesinglecol 

coupled beams above 
coupled columns. The spaces at the ends between the ties and the 
top of the balustrade are filled by handsome trusses of open iron- 
work, which project in beyond the ndicular, and convey the 
idea of support, while they add to the effect. At the intersections 
of the beams handsome pendants of open iron are attached; these 
are 20in. deep below the bottom edge of the ties, and 10in. 
diamet The corners of the intersections are also fitted with 
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upwards. The loggias have ‘esselated pa and ceilings of 
tesserz glazed. The patterns of floors and ceilings are in sections 
corresponding with the columnar divisions. The frieze of the 
and floor is of Majolica in bas-relief; the frieze above it is of 
inton’s Della Robbia ware. Pateras, p ls, and or ts of 
red granite; Della Robbia, Mosaic, and tessere, are effectively in- 
troduced in various parts of the structure, which is in proportions 
and details throughout an effective expression of refined and cor- 
rect taste as it is of constructive skill worthy of the architect, and 
more than this need not be said. 
pture and carving are profusely introduced in the great 
quadrangle, in the grand staircases, on the park front, and in 
other parts of these fine buildings. It would occupy two much 
space to attempt subjects, or to enter into details; 
but it should be mentioned that among the artists to whom the 
rincipal portions of the work has been entrusted, and by whou it 
been so ably executed, are, Messrs. Protall, Nicholls, Phyffers, 
and Armstead, sculptors; and Karp carver in stone. The art 
ware, or part of it, is by Messrs. Minton, Hollins, and Co. 
he original design contemplated that the court should be o} 
at the top, and hence the al fresco finish by a balustrade. The 
purpose so effectively served by the quadrangle on the occasion of 
the magniticent entertainment given tothe Sultan of Turkey, when it 
was teinporarily covered, suggested the expediency of providing a per- 
manent roof, which has been accomplished ina style worthy of the 
other of the superb structure. It may reasonably be ——— 
that, if thearchitect had had before him the provision of aroof when he 
was elaborating the details of his design, he might have been induced 
to have modified some of these details, or to have provided a roof of 
another form. However this may be, we cannot think that a roof 
i i better served 


could have been provided which would have the 
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open iron ornaments in alternate panels. An iron centre piece 
about 4ft. from corner tc corner diagonally is attached to iron rods 
passing between the angles, an expedient that greatly assists in 
producing the idea of a panelled ceiling. The colouring in this 
novel and ful application of cast and wrought iron in a 
highly decorated structure, is as skilful as the construction, and 
contributes largely to the effect produced. The colours employed 
are pale blue, cream, dark red, and a little gold for picking out. 

It has been mentioned that the roof is half hipped at the ends 
of the court. The ridge is so far extended at the ends, that the 
hips, with the same pitch as the main roof, pass over the end walls 
at a height of about 8ft. above them. The eaves of the ends of 
the roof are, accordingly, about 8ft. higher than the eaves at the 
sides ; the sides of the roof are squared off at the bottom points, 
thus leaving an open space of between 7ft. and 8ft. high between 
the wall-head and the roof across the ends of the court. These 
spaces are filled with enriched open screens of Ransome’s patent 
concrete stone. They are in the Kenaissance style, and, in their 
elaborate design, give fit expression to exuberant fancy and exqui- 
site taste. They are the most imposing and perfect examples of 
this wonderful product that we have as yet seen. The colour is 
excellent and uniform, the lines smooth and graceful apes ee | 
and the most delicate portions of the ornamentation are execu 
as sharply as they could have been if moulded or cut in metal, 
The screens are a perfect embodiment of the beautiful design, and 
furnish conclusive evidence of the capabilities of the material for 
the production of the most delicate as well as the most durable 

p and ially of ornamental pieces upon a large scale and 
of elaborate design. 

The whole of the roof and ceiling were constructed, it may be 
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mentioned, from the wall-heads, without scaffolding raised from 
the interior, excepting at the ends where the cross passages—open 
to the roof on the second floor—afforded facilities that were taken 
advantage of for the use of scaffolds one floor high. Any other 
similar inner court, such for instance as that of the Royal Ex- 
change, which is of precisely the same dimensions as the Indian 
court, may be covered in the same manner and according to the 
same design, which could scarcely be improved upon, without in- 
terruption to the business below, other perhaps than might arise 
from fear of falling tools or materials. 

It remains to be mentioned that the ornamental plates of the 
ceiling laid on the ties of the roof are footways, with tension rods 
for support, and side rods for security in using the ways. From 
these ready access can be obtained to any part of the roof. 
Affording as these do the means of testing the rigidity of the roof, 
it may be mentioned that neither at the centre, nor any other 
point, can the slightest vibration be felt, excepting in the parti- 
eular rods that may be in the hands in trying for vibration. The 
ties, braces, and fastenings have done their work perfectly in 
knitting the whole structure so firmly as to make it as of one 
piece. In the roof of the Indian court we venture to think Mr. 
Digby Wyatt has given us the best example extant of “‘the use 
of Iron in Ornamental Architecture.” 
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Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
839. S. NAYLOR, East Stockwith, Lincolnshire,“ Apparatus for raising water.” 
Dated \\th March, 1863. 

The patentee claims mounting a wheel driven by steam power, or in other 
convenient manner, and havin g blades or arms upon it, in a narrow chase or 
passage, and leading the water to be raised from the lower channel into such 
chase or passage at a point under the axis of the wheel, so that the blades or 
arms in place of striking the water as soon as they reach the level of the water 
in the lower channel, may not come in contact with the waer until they are 
travelling horizontally, or nearly so. He also claims the use of a jointed float- 
ing valve or flap at the entrance to the upper channels to prevent the return of 
the water from the upper to the lower channel when the wheel is stopped. He 
also claims the general arrang' of for raising water, substan- 
tially as described, 

842. ‘W. HAWTHORN, Newcastle-upon-Tyne, “ Steam generators and other 
boilers.” — Dated \\th March, 1868. 

The patentee claims the construction of steam generators and other boilers 
having the furnaces, flame boxes, and first flues so placed as to be on, or nearly 
on, the centre Jine_of, the boiler, so that their upper portions are as 








- a 
close to the surface of the water or other fluid as is practicable, and in which 
the flame and products of combastion are made to traverse through a series or 
flues placed underneath the furnaces and first flues, in such a way that the 
heat is greatly absorbed by the water or other fluid from the surface down. 
wards, 

848. W. A. LYTILE, General Post office, London, “ Apparatus for Supplying 

boilers with water.” Dated \2ih March, 1868. 

Here a steam-tight cistern is provided above the level of the water in the 
boiler, and is fitted with two pipes, one of which leads from its bottom ty the 
water in any part of the boiler below the water level (to be called the water. 
pipe), whilst the other (to be designated the steam-pipe) communicates between 
the top of the cistern inside and the interior of the boiler, its lower end termi. 
nating in the plane in which the surface of the water is intended constantly to 
stand. Supposing the cistern is full of water, and the lower end of the two 
aforesaid pipes are closed by the water in the boiler, no water can then escape 
from the cistern into the boiler. When, however, the water in the boiler falls 
below its proper level, the steam-pipe is thus opened to the steam, which Passes 
through it to the top of the cistern, and the water in the cistern is thus allowed 
to gravitate into the boiler. The Continuity of these pipes is made and brokeg 
alternately by the working of a three-way or four-way cock sluice or other 
valve.—Not proceeded with. 
86s. RS G. BEATTIE, Surbiton, Surrey, “ Sleam pistons."—Dated 13th March 

868. 


Here the patentee forms the body of the piston in one piece, with a project. 
ing flange to contain the packing rings, and he prefers such body to be of malle. 
able cast iron or of steel. In its periphery he turns a groove wide enough to 
receive two or more cut metallic packing rings side by side; he makes the ent 
packing rings of cast iron or steel, and lines them internally with rings Of brass, 
or any metal or alloy which will expand by the application of heat more rapidly 
than the cast iron or steel packing rings which surround them will expand, 
The inner iining rings may be brazed to the packing rings, or they may be other. 
wise attached thereto at the parts where they are cut. When the combined 
Tings are subjected to the action of the heat of the steam the lining rings wil] 
expand, and the outer surface of the combined rings will be thereby forced of 
pressed against the inner surface of the cylinder. The combined rings can be 
extended or sprung open so a3 to pass over the piston body and be placed in 
the groove turned to receive them in such @ manner that the part where 
one ring is cut shall not coincide with the part where the other ig 
cut, bat shall break joint so as to prevent the passage of steam when 
the rings open by reason of their wear or otherwise He turns the piston body 
smaller in diameter than the cylinder, and he places in its flange two or more 
set screws at those parts where the packing rings are cut, and adjusts them a 
as to press smal! cover plates against the joints formed by the ends of the rings, 
and by this arrangement the body of the piston is prevented from touching the 
cylinder and from wearing away, and the entrance of steam behind the rings 
through the joints of the rings is prevented. Other arrangements are described 
in the specification of the invention. 


832. F. A. BAUMANN, Heilbronn, Wurtemburg, “ Construction of rotary engines.” 
—Dated \éth March, 1868 

This invention consists in certain improvements in the construction of rotary 
pressure engines, whereby great simplicity is combined with efficiency of action, 
The rotary motion ts obtained by the operation of the weight of one or more 
pistons upon the internal surface or surfaces of a cylinder or cylinders in which 
such piston or pistons is or are free to move; or the arrangement may be 
Teversed, and the rotary motion derived from the action of one or more cylin- 
der or cylinders upon a piston or pistons. The actnating power is obtained by 
the admission of steam into the cylinder or cylinders by means of a slide valve 
or valves, the driving power of the pistons or cylinders being obtained by con- 
structing them of sufficient dimensions and weight to acquire the desired 
momentum, or by attaching weights thereto, as will be well understood by 
persons conversant with mechanism. The valves receive their motion by 
springs or equilibrium weights actuated by the projection of the moving weight 
in any direction, the momentum of the moving weight around the ceutre of 
rotation and the centrifugal force, or by one or more of such forces. 


883. T. S. L. BEECH, Charlton, Kent.* Engines for obtaining rotary motion by 
means of steam, water, gas, or other fluids.” ~—Dated 16th March, 1868, 

This invention consists in constructing engines or apparatas in which the side 
surface of a wheel or disc is provided with or made to carry chambers, recesses, 
or grooves of a cup-like or other shape, convenient for the steam or fluid to 
impinge against as it issues from the necessary number of ports or openings 
presented to them and formed in or carried by the surface of a steam or fluid 
feeder, against which the side surface of the wheel is presented, the steam or 
fluid from such ports acting simultaneously or otherwise —Not proceeded with, 
890. D. Greia, Leeds, ** Traction engines.”— Dated 16th March, 1868. 

Accoréing to this invention, in order that springs may be used to carry the 
body of the engine, in place of mounting the last spar wheel or chain. wheel of 
the train on the axle of the driving wheels, the patentee mounts it on a ring or 
tubular stud fixed on the body of the engine. The axle of the driving wheels 
then passes through this ring or tubular stad, which is of such a size that sufll- 
cient space is left to admit of the free play of the body of the engine on the 
springs supporting it from the axle of the driving wheels. The spur or chain 
wheel on the ring or tubular stud he connects by a drag link with a disc or arm 
fixed on the axle of the diiving wheel. 





Class 2.—T RANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

805. J. JEAVONS, Sheffirid, ** Manufacture? of tires for railway and other 

wheels.” — Dated “th March, 1868. 

Here the inventor propo-es to maks tires for railway and other wheels, by 
using bars composed of hard and so‘t metals welded together in the bar, cooling 
them by any well-known process, but with the harder substance (which may 
be either hard crystalline iron, puddled or Bessemer, or any other steel) outside to 
form the wearing portion of the tire, the sofier portion (composed of fibrous or 
tough iron) being inside. This coil is then we'ded, hammered, and rolled by 
any of the ordinary processes.—Not proceeded with. 
837. B. BROWNE, King William-sireet, London, “* Construction of girders or 

rails, railway chairs, sleepers, switches, points, and crossings.’ —A communi- 
cation.— Dated \\th March, (868. 

This invention consists in constructing metal girders or rails used for build- 
ing purposes, and for the permanent way of railways, of the form of an 
inverted trough girder in its cross section, with its lower edges +pread out 
something like the letter A, for the purpose of obtaining greater strength with less 
weight of metal than heretofore, and of greater Gurability. Another feature of 
novelty in the invention consists in so forming the chairs employed to support 
the rai's as that the underside of the head of the rail rests upon the top of the 
chain, the chair being principally inside the coil, instead of wholly outside 
thereof, as commonly pract'sed. It is proposed to fix the said chairs to rolled 
metal sleepers, corrugated in the direction of their length, so as to combine 
strength with lightness, durability, and flexibility. It is proposed to employ 
a tension sole plate for the chair to rest in, holes being formed through the said 
plate for the ends of the chair to pass through, the said ends being turned 
downwards for that purpose. There is much other detail.—Not proceeded 
with. 

844. J. Bourne, Northumberland-terrace, Regent's Park-road, London, 

“ Auxiliary propulsion.”’—Dated 12th March, 1868. 

Instead of ordinary propellers such as screws or paddles, the patentee employs 
one or more oars set vertically or nearly so upon each side of the ship, and 
moved to and from the ship with a sculling motion, or one or more oars on one 
side only or at the stern may be employed. In the present arrangement the 
oars are moved by an engine set on the deck of the vessel, which may al.o be 
used to give motion to the winches for hoisting the cargo and pumping the ship, 
while the steam may be condensed into fresh water for drinking purposes. 
There is thus no interference with the holds, which remain intact asin common 
sailing ships. The oars are suspended from the sides, and are feathered by 
suitable arrangements, and they are made capable of being easily lifted out of 
the water when not required. 

847. H. FLETCHER,,Liverpool, “ Obtaining and applying motive power.” — 

Dated \2th February, 1868. 

The patentee claims the application of a pendulum or pensile body to be used 
in ships or other vessels for obtaining motive power by the action of the waves, 
oscillating ships or vessels, as stated. 

852. J. HODGESON, Latchford, Chester, “ Improvements in railway and other 

signals, and in mechanism for actuating the same.”—Dated 12th March, 
868 


1868, 

This invention relates to those railway signals which have a lamp and 
coloured glass shades actuated by the signal mechanism, and its object is to 
enable the signalman to ascertain when the proper signal is shown, and the 
invention consists in fixing a quadrant upon that side of the lamp which is 
towards the signalman, which quadrant is actuated by the signal mechanism 
being upon the same shaft as the shade quadrant, and in placing in the 
quadrant three small coloured lenses to represent “danger,” *‘ caution, 

“all right,” leaving spaces in the quadrant between the Jenses, so that the 
light from the lamp wil! be entirely obstructed if the right signal or coloured 
shade is not properly shown, as the light will only be visible when one of the 
lenses is opposite the light from the lamp, the colour of the light transmitted to 
the signalman showing which signal is exhibited, as he will see, say, & yellow 
light when the red or *‘ danger” signal is up; a green light for the 
green or “caution” signal, and a purple light for the white or “all right 

signal, and thus lights ded for the 1 cannot be mistaken on one 
line for the actual signals intended for the other line. Secondly, the inven- 
tion relates to mechanism for actuating railway and other signals where 80 

signals receive motion through a wire, cord, chain, or rod, especially when 
such wires, cords, chains, or rods are of considerable length and subject to 
frequent variations in length due to contraction and expansion from changes M4 
the temperature or state of the atmosphere, and the object of this part of t 

invention is to transmit with certainty the proper movements to signals = 
allowing the wire, cord, chain, or rod through which they are 
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- freely, a fresh self-adjustment taking place every time | the nose of the ) ond in Gattanieg Sip cate wit fie bette Gifer Gevents metallic cartridges with their sockets, the appgratus in use not being applicable 
expand and cond. The details of the ion are fr pam bed ed A loop with it. The points of attachment | to other than pin cartridges. It consists of two tubes ,aade of meta’, or other 
the sign z. | for the elevating ‘ sing fugitive or draw warps will usually be on the | such like convenient material, sliding one in the other. The inside tube, which 





853. W. E. NEWTON, Chancery-lane. London, “ Ballasting vessels,” a 
* eation.— Dated 12th March, 146%. 

This invention consis'* in temp rarily ballasting the vessel by a weight or 
weights pivotted to or otherwise connected with the holl of the vessel, in such 
a manner that they may be quickly and conveniently lowered into the water 
when required and readily raised again when not required. 

869. 8. HOLMES. Southgate-read, Kingsland, “ Speaking tubes for intercom- 
“munication in railway trains and buildings.— Dated 13th March. 1868. 

The object of this invention is the establishment of reliable oral intercom- 
cation, for such a length of time as may be desired, between one 
particular compartment or place and that with which it is wished to 
communicate. and the invention consists in various arrangements, which we 
cannot here describe, for effecting this ohject.— Not proceeded with. 

672. J. B. HANDYSIDE, Glasgow, “ Applying springs to railway rolling 

stock and otherwise.” — Daied 14th, March, 168. 

This invention is not described apart from the drawings. 

873. J. P. KNIGHT. New Cross, Kent, “ Indicator lamp and semaphore for cabs 
and other public carriages, and for floating vessels, dc.” — Dated \4th March, 
68. 

us favention has for its object, First, to provide a means by lamps and 
semaphores whereby cibs and other public vehicles for hire shall be made to 
indicate, at sight, whether the same are engaged or empty. Secondly, to 

vide omnibuses and other like vehicles with similar indicating media. 
Thirdly, for regulating the traffic in the public thoroughfares and places of 
public resort. Fourthly, for indieating the course of ships and other vessels at 
sea, and regolating and signalling the times of their entrance and departure to 
and from harbours, docks, andthe like, and, Lastly, for signalling in rig@e and 
gun practice. We cannot here quote the details of the invention. 
75. F MILLINER, Northamptonshire, “ Apparatus to be used in connection 

with the poles and splinter bars of carriages.” — Dated \4th March, 1868. 

This invention consists in certain arr of hani by means of 
which the poles of carriages are readily fixed and removed, whilst they possess, 
when fixed, the capability of traversing vertically without any movement of the 
splinter-Dar, or at all events of a portion thereof. The splinter-bar may, if 
desired, be divided, the several parts thereof being connected by a suitable joint 
orjoints, in such manner that a portion of the splinter-bar may be fixed and a 
portion thereof movable, 

876, J. CLAY, Yardley, Worcester, “‘ Harness, saddles, and harness pads,”"—Dated 
14th March 1868. 

The patentee claims, First, making the trees of the said harness, saddles, 
and harness pads of iron or other hard metal or alloy. substantially as described. 
Secondly, making the cantles or tops of harness, saddles, and harness pads of 
metal or other hard material, and separately from the saddle or pad tree, and 
attaching the said detached can‘les or tops to the trees, and finishing the said 
cantles or tops, substantially as described. 

894. J. H. Jounson, Lincoln's Inn-fields, London, “ Wheels for vehicles.”—A 
communication. — Dated \6th March, 1868. 

The patentee claims, First, the system or mode of securing the tires on 

wheels by fir-t compressing such wheels, and then allowing them to expand 
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back edge of the next breadth of lace. They prefer, in addition to the fugitive 

or draw threads above referred to, to employ another fugitive or draw thread 

passing through the nose of the purl; it serves asa pivot for the purl loop to 

turn upon. 

864. H. KBRSHAW, Laister Dyke. Yorkshire, ‘‘ Apparatus employed in spinning 
worsted, &c.”—Dated \3th March, 1668. 

The object of these improvements is to prevent what is commonly called 
double, or when a thread breaks in its passage from the delivery rollers to 
or through the flyers of the spinning frame, and by its end becoming loose unites 
with the thread passing to another flyer below the top rail to prevent this 
loose thread from continuing to twist with such other thread. For this purpose, 
under the top rail, between each pair of spindles, and, by preference, about 
half an inch from the centre of each spindle, the patentee applies a guard 
extending downwards a much shorter distanee then the guards ordinarily ueed, 
say to just below the top of the spindle, or other part applied thereto, and in 
form inclined at the front edge to a considerable angle from the front of such 
top rail towards the lowest part thereof, and then hi tal or neatly so to 
the back point, where it may be level with the back of underside of the 
top board. 


871. W. BELLHOUSE, jan..and R. ASHWOTH, Manchester,“ Carding engines.” — 
Dated \4th March, 1868. 

The patentees claim actuating or giving @ differential speed or traverse to the 
stripper arm in that class of carding engines in which top flats are stripped by 
self-acting mechanism for the purpose described. 

874. J. PeTRte, jun., Rochdale, “ Machinery for washing wool, éc.”—Dated \4th 
March, 1868. 

The patentee claims, First, and in reference to machines for washing wool 
and other fibrous materials, the use of a travelling surface for lifting the ma- 
terial from the fluid, in combination with a detaining rake or rakes moving 
therewith, but independently thereof. § diy, the employment of a roller 
armed with vanes for the purpose set forth. Thirdly, forming the washing 
trough with a trap or well provided with a valve or valves in the centre or 
lowest part thereof, or substantially #0, for the purpose of cleansing the trough 
from both ends thereof. Fourthly, the use of a pipe or pipessitaate beneath 
the false bottom or perforated piate for the purpose set forth. 

895, P.J. LIVESAY, Manches‘er, “‘ Machinery for combing cotton, dc." —A com- 
munication.—Dated \6th March, 1868. 
This invention relates to several combinations and arrangements of me- 
bi fibrous rials, and consists in mounting the lep 
on a roller which is the axis of an oscillating frame carrying a pair of feed 
rollers, or one feed roller and a smoth bar, which act as nippers, alone, or in 
bination with a d hing comb, or a pair of pinchefs are used in addi- 
tion to the feed rollers, or feed roller and smooth bar. On a level with the lap 
axisa shaft is placed, which forms the axis of a second frame carry- 
ing a pair of pinchers which are opened and closed by a cam on the shaft. The 
first joned Irscillating frame can move to bring the end of the lap so 
as to be operated upon by a rotary combing drum, and then present the ambed 
ends to the pinchers carried by the second oscillating frame, which closes 
them so that by the movement of both oscillating frames the fibres thus pinched 
are d hed from the lap, and their tail ends are combed in passing thro 
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inside the tire which has been applied when the wheel was under r % 
as described ; Secondly, the mode of compressing wheels by the use of dished 
platforms so disposed as that the wheel shall remain compressed after the 
ompressers have ceased to operate upon its periphery, as described; Thirdly, the 
peculiar construction, arrangement, and bi i of hinery, or 
apparatus for compressing wheels for the the purpose of receiving tires. 








Class 8.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

606. W. HARTLEY, Heywood, Lancashire, “Preparing and conditioning 

yarn.” — Dated 9th March, 1868. 

This invention consists in performing these operations by self-acting 
machinery, in order to economise time and labour, and to produce more regular 
work. A-convenient mode of performing the invention is as follows: —The 
hanks to be operated upon are suspended to a row of pegs, which are made to 
revolve cn spindles, and they pass around a second row of pegs fixed ina 
movable rail, which is moved up and down, or to and fro, by a crank or other 
equivalent; the amount of traverse given to the movable rai! mast be sufficient 
to stretch the hanks, and slacken them slternately By this means each 
thread is shaken loose, and separated from the adjoining threads, and the hard 
twist given to the yarn causes it to snarl, or form into small curis, being the 
condition in which it is required for the extra hard and levant trade. 
$07. H.B. BARLOW, Manchester, “Machinery for carding, combing and straighten- 

ing the fibres of cotton "—A communication.— Dated 9th March, 186%, 

The main principle of this invention consists In placing and causing to turn 
around a common centre, several apparatuses revolving around their own axes, 
for carding, combing, and preparing fibrous substances, and In operating 
simultaneously on the exterior and interior sides of the said apparatus. This 
operation is effected in essentially different conditions, for the reason that 
whilst the general motion of the whole apparatus takes place in the direction 
of the pointe of the teeth. card fillets or needles, with which are covered the 
outsi@e sate’: organs, his motion is reversed on the working agents placed 
on the inside he apparatus, and, consequent!y, its direction will be against 
that of the teet!,, card fillets, or needles of the inside agents. Thus the teeth, 
card fillets, or needles of the outside organs wi'! fill themselves with the fibrous 
substances tha’ are presented to them, and which may again be easily taken 
from them on tie Inaije by well-known means. 

793. C. F. WROOMAN, Fivet street, London, “ Combing machinery."—A com- 
munication. — Dated 7th March, 1864, 

This inven‘ion mainly consists in the employment of an additional circular 
comb, incline. or oblique to the emall comb, in order to effect, as it were, a 
supp:ementary combing. which removes the knots and other impurities from 
the fibre on the «mall comb; a small additional brush is annexed to the oblique 
comb to pressor dab the fibre into it. 

632, R. COCKER, Cockspur-street, Charing-cross, London, ** Treatment of flax, 
hemp, inte, China grass, &c."—A communication—Dated 10th March, 
1868, 

This inver:.ion consists in first submitting the fibre to the action of a break- 
ing or softening machine, soas to open out and expose the internal fibres which 
compose the fasciculaor bundles of fibres. After this operation has been 
effectually performed, the fibres are placed in a frame provided with fluted 
rollers, clamps, and screws, so arrange’ that when the fibre is placed between 
such rollers, it may be moved by the gearing of the rollers, which are connected 
by toothed wheels, the frame also admitting of the material being tarned over 
80 as to expose bo h side equally to the chemical treatment of the fibre, This 
frame contains the fibres in th’n layers, and is subjected toa backward and 
forward horizontal reciprocal movement, though sometimes a circular move- 
ment may be imparted to it. This fibre is now to be brought under the operation 
of several, say seven or more, successive liquids or solutions, the first being a 
strong caustic hot or boiling alkaline solution ; the second, simply hot water ; 
the third a weak acid solution; the fourth a solution of an alkaline carbonate ; 
the fifth, an acid solution ; the sixth, a solution of soft soap; and the seventh, 
an acid solution, and then washing in cold water is to be resorted to.—Not 
Proceeded with. 

833. 8. BROOKS, West Gorton, Manchester, ‘* Machinery for preparing, spinning, 
and doubling cotton, d&-c.”— Dated \\th March, \868, 

This invention is particularly applicable to drawing frames. but it may be 
applied to other machines in which the slivers or rovings are deposited by coilers 
into cans, or pass through calendar rollers, and it consists in an improved stop 
motion for discontinuing the driving power when a portion of the fibres that 
should be delivered are missing, or when an accumulation takes place in front 
of the trumpet mouth piece. near the calendar rollers. 

850. T. BARNES, How Gill, near Gisburne, Yorkshire, “ Machinery for pre- 
paring rovings from waste. &c.”—Dated \2th March, 1868. 

Here the pater tee passes the materials through an ordinary carding engine, 
whence they are delivered as “endway cardings,” and wound on bobbins; the 
bobbins are conveyed to a roving frame, and are supported thereon by brackets 
attached to the said frame, and by a number of drums on a shaft under the 
said bobbins. the friction of the periphery of the drums imparting rotary motion 
to the bobbins, the material on which is received by the draw rollers on the 
frame (which rollers have a slow or decreased draught), and thence to the 
flyers, and wound on the bobbins on the spindles thereof rovings ready for 
Spinning on the mule or other ordinary spinning machinery. 

858. 8. BATES, and W. REDGATE. Nottinghamshire, “ Manufacture o& lace in 
twist lace machines.’— Dated 13th March, \868. 

. Tn order to produce a purl s'milar to that of real lace—that is to say, with 

the two sides of the purl loop crossing each other, the inventors eaploy in 

Fe od to shape the purl four fugitive or draw threads; two of them are usually 

le threads, and the other two are warp threads. Just before the purl 

p is made one of the warp threads (which they call a depressing thread) 
Passes from an attachment near the nose of the purl and catches one of 
the fugitive bobbin threads; the porl loop is then made below this catch in 
stch @ manner that its upper limb is snared by it, whilst its lower limb is 
Clear; afterwards the depressing warp returns and is made fast to another 
yest of attachment at some distance from the nose of the purl loop ; 

en as the depressing thread tightens its catch with the fugitive 

thread tends to silde dorvnwards, or to a point midway 
between the two peints of attachment of the depressing thread, and so the 

a of the purl loop is drawn down. Just in a similar manner the 

peed age of the purl loop is raised by the other pa'r of fugitive or draw 

bor m5 . The warp thread (which they call an elevating thread) is secured to a 

= of attachment some time before the purl loop is commenced; then, as 
as the purl loop is made, the elevating thread catches with its fugitive 

bobbin in such manner as to Snare the lower limb of the purl , but leave 


ugh 
the detaching comb. The detaching pincher frame can oscillate to bring the 
tails of the detached fibres past and against the rotary combing and then 
deposit them on a doffer, upon and against which a pinching bar, brash, or its 
equivalent may be worked to prevent the return of the fibres by the back move- 
ment of the pinchers. The combed fibres accumulated upon the doffer are re- 
moved from it by rollers in the form of a sliver. The noll is removed from the 
rotary combing drum by a rotary brush, and transferred to a doffer, from which 
it ia removed in a sliver by a doffing comb.—Noet proceeded with. 





Ciass 4.—AGRICULTURE. 
Including Agricultural —— Implements, Flour 
C. 


880. J. NORMAN, Glasgow, “‘ Apparatus for dressing millstones.”—Dated 16th 
arch, 1868. 
This invention is not described apart from the drawings. 


881. E. DE TORVILLE, Nantes, France, “‘ Machine for crushing and sifling flour.’ 
Dated \6th March, 1868. 

This invention consists of a combined sifting and crashing machine, the 
object of which is to reduce the solid granular or clotted particles of the flonr or 
meal toa perfectly pulverised and sifted conditi The app is posed 
of an oblong or other shaped frame, having at its summit a hopper for receiving 
the flour to be treated or operated upon; | diately beneath this is placed a 
wire gauze sieve or separator, into which the meal or fiour falls; this sieve, by 
means of a backward and forward motion imparted to it by any ordinary 
means, allows the fine flower and the small clotted particles to pass through 
it, and being led by two ducts or conduits on either side of the machine de- 
posits the flour :n two sieves in connection with the sald ducts, and thence into 
two hoppers placed beneath these sieves, the larger clots are emptied into 
trough beneath the first named sieve, and are thence del d to two hi 
rollers provided with teeth, and arranged below the trough; the pu lverised 
meal or fiour is received by another hopper placed under the rollers, 
whence it descends by an incl:ned plane farnished with gauze, which again sifts 
what little quantity of fine flour still with the small clots; the latter 
are then crushed a second time by two cylindrical friction rollers.—WNot pro- 
ceeded with. 

897. R. Sims, Bedford, Leigh, Lancashire, “ Horse rakes.”"—Dated 17th March, 
1868, 


This invention is designed for the parpose of lifting the teeth or tines of the 
rake to relieve them from hay or matters which they may have «rawn to- 
gether or accumulated, and lowering them again, and to raise them from 
contact with the ground for travelling purposes, and so to couple or connect 
the travelling wheels that they may be thrown in or out of gear and rotate 
singly or together. The improvements consist in apply the Wverage lifting 
power obtained from the rotation of the travelling or wheels for the 
purpose of lifting and lowering the teeth or tines by a arrangement 
of mechanism.—Not proceeded with. 


Class 6.-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warmiag, Ventilating, &c. 
845, F. RYLAND. West Bromwich, Staffordshire, “‘Paileys for suspending window 
Srames”—Dated \2th March, 1868. 

The patentee claims making on the iaver sides of the frames or boxes of the 
said pulleys bushes or annular projections, and forming the shoulders of the 
axles of the bow!s or wheels, or the ceatral bosses of the bowls or wheels of the 
said pulleys, in the same planes as the sides of the bowls or wheels for the pur- 
pose and substan ially in the manner described. 

896. J S. GEE, Gh ter, ** Or ing slate, &c."—Dated \6th March, 1868- 

Here the patentee first prepares the design correctly in accordance with the 
effect desired to be produced upon a sheet of red or lith hed transfer 




















paper, or paper cloth, or other suitable material, prepared on one side or face 
thereof for the purpo<e of receiving the colours which are afterwards intended 
to be removed therefrom in abody. The surface of the slate or other material 
to be crnamented having been cleaned and prepared to receive the coloured 
ornamentation. the sheet of prepared paper cloth or other fabric or material, 
having the surface of the design first coated with a thin layer of cement or 
adhesive liquid, ig then applied to the surface to which the ornamentation is to 
be transferred, and upon the application of friction and pressure to the beck of 
the sheet, with the a'd of water or other liqaid to discharge the coloured design 
or ornamentation from the sheet, the coloured design is readily transferred. The 
slate, marble, or other materiel treated is then stoved or baked, and the colour 
or colours having been thoroughly dried and hardened, the surface is afterwards 
coated with varnish, and again subjected to heat during a sufficient period. 
When prepared it may be repeatedly varnished and stoved alternately, and 
finally pclished in the manner at present practised in producing enamelled slate 
904. Hl. H. HAZARD, New Cross Deptford, Kent, “ Ooiling or revolving 
shutters" —Dated 17th March, 1868. 

This invention consists of an open shutter in the form of a grating made of 
bars of metal or wood, the ends of which bars are furnished with joint pieces to 
enable me to rivet or screw them , which form of shutter or grating, 
from having the joint pieces before named, can be rolled up in a coll or round a 
roller or cylinder. Wot proceeded with. 





Class 6.—F IRB-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
863. C.S. MOLLER, Philpot-lane, London, “ Portable side weapon.” —A commu- 
nication.— Dated 13th March, 1868. 

The novelty of this invention consists in so constructing a side weapon that it 
may be used as a weapon of attack or defen 





The following is an ple of the ion of the abo 

or impl It is proposed to make the blade or palm of the weapon of the 
breadth and length of an ordinary garden spade, and curved or dished sligh’ 
towards its sides with an elongation at its upper end, into which a short 

or handle of wood is to be fixed. The edges at the sides of the blade may both 
be sharpened as an axe or one edge may be formed as an axe 


blade 
pan. The above weapon or implement may be made either of steel, or 
and iron, as may be found most desirable in practice, and is intended to be 
carried by a soldier or pioneer by passing it throagh a belt suitably formed 
and adjusted to any convenient part of the body. , 
888. H. A. BONNEVILLE, Sackville-street, Piccadilly, London. MS tar Jor 
manufacturing cartridges."—4A communication.—Dated 1éth , 1868. 
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the upper limb free, it then passes to a point of t near 


The object of this apparatus is to unite or jein together the bottoms of 





is the main piece, and in which is put the cartridge, carries a longitudinal 
partial opening which allows of compressing its extrexity, and therein firmly 
retaining the cartridge by means of a ring, or circle, or other sach lke analogous 
organ farnished with a pressure screw. This tube is driven outside the other 
tube by a helical spring, which surrounds it and rests against the ring or circle 
by one of its extremities, and by the other extremity against a fliet or thread 
on the inside and near the edge of the outside tube. A little buffer, actuated 
by a lever orany other such like compressing organ actuated by the hand, is 
rested against the bottom of the cartridge and repels the same and the Inside 
tabe into the outside one, whilst with the other hand a short handle placed at 
the opposite extremity is turned, and by means of this double pressure the 
joining is effected.—Not proceeded with. 





Class 7.—PURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

857. J. H. MAW, Broseley, Shropshire, ‘‘ Moderator lamps."—Dated \3th 

March, 1868. 

By this invention o ‘e, two, or more additional lights or burners may be 
added to that kind of jomp well known as the moderator lamp. This the 
patentee effects by means of tubular branches projecting or radiating from one 
or more supply pipes arising from the piston of the reservoir or cistern, and 
connected with such pipe or pipes so that the oil is impelied by the spring or 
pressure of the piston into wick sheaths or berners attached to the ents oj the 
aforeraid tubular oil conducting branches. When there is a central burner, as 
in the ordinary moderator lamp, the oil which overtiows its wick drops directly 
into the cistern, as in the ordinary moderator, but the lateral or branch lights 
of the invention are each of them provided with an overflow pipe or trough 
Teaching from the wick sheath or burner to the opening above the oil cistern, 
into which they return their respective share of overflow oil or other illumi- 
nating flaid. The branch burners are each furnished with gutters passing 
around them both on the exterior and the interior of the wick sheath. The 
interior gutter communicates with the exterior gutter, and thence the oll or 
illuminating fluid flows into the pipe or passage which conducts it back to the 
reservoir. 


893. J. MURRAY, Newcastle-upon-Tyne, and R. WARDEN, Gateshead, ** Lamps 
for burning paraffin, &c."—Dated \6th March, 1868. 

In carrying out the First part of this invention the stem of a standing lamp, 

the arm of a bracket, or the b hes of a chandelier, wh'ch at present carry 





or support a r for the oil, or act as conduits for the oil, forming a central 
reservoir to the burners, are themselves in each case made, the reservoir for 
the oil or spirit, di thereby with any separate or distinct receptacle 


for the oil or spirit. This is effected in each case by forming the stem arm, 
or branches aforesaid of either glass, porcelain, earthenware, or metallic tube 
of such a diameter and length as to contain sufficient oil or spirit to burn for 
an ordinarily required time. Any Jeneth of tube can be fitted up with any 
number of lights suitable for shop windows, or for any other purpose to which 
sach may be applicable. Under the Second portion of the invention it is 

to attach to the wick holder of the lamp a contrivance which, on 
the wick being turned down for the purpose of extinguishing the lamp, will, 
by a self-acting spring or wheel, cover over the wik tube, and co’ 
extinguish any fire on the wick, and thys prevent the smell which is so dis- 
agreeable when the lamp is put out. It is proposed to make an aperture In 
the air chamber of the burner covered by a movable plate through which the 
wick of the lamp may be lighted without removing the glasses or globe.—Not 
proceeded with. 


899. W. HULSE and E. WILLIAMS, Birmingham, “‘ Metallic bedsteads, &c.”—~ 
Dated \7th March, 1868. 

This invention comprises various methods of manufacturing and ornament- 
ing metallic bedsteads, and other articles of a similar description, the details 
of which we cannot devote space to here.— Not proceeded with. 

905. W. R. LAKE,Southampton-buildings, Chancery-lane, London, ** Substitute 
tor hair stuffing ."— A communication.— Dated 17th March, 1868. 

This invention consists chiefly in so treating the fibre of the plant known as 
the soap plant as to convert or manufacture it into the proper form for being 
used as a substitute for common curled hair, as a stuffing for mattresses, the 
seats and backs of lounges, sofas, chairs, and for other like purposes. 


Class 8—CHEMICAL. ; 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 

Brewing, Turning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

794. A. C. KIRK, Glasgow, “‘ Treating cast iron.”"—Dated 7th March, 1868. 

This invention has for its object the treating of cast iron, so as to separate a 
quantity of it into portions, having different proportions of the sulphur or 
phosphorus, or both, that may be contained in the entire quantity, and it 
consists in cooling melted cast iron in successive layers, which may be con- 
veniently done, for example, by cooling the surface of a quantity of the melted 
cast iron by the application of water, or otherwise by removing the layer of cast 
iron which sets, and by repeating the operations of cooling the surface 
and removing each set layer as often as desired.—Not proceeded with. 

706. R. TOOTH, Fenchurch-street, London, “ Evaporation of liquids.” —Dated 7th 
March, 1868. 

This invention relates to the evaporation of saccharine, saline, and other 
liqaids, for the purpose of rapidly and economically concentrating the liquids, 
with the view to obtaining the saccharine, saline, or other substances contained 
therein, in a dry and crystalline state. This the patentee proposes to effect 
wi such iiquids as are not liable to deterioration from exposure to 
the air (for example saline liquids) by brirging currents of heated or cold air 
into contact with the descending streams of the liquids desired to be concea- 
trated. The liquid tobe concentrated is discharged in the form of a shower 
down a tower or shaft, up which induced currents of hot or cold air, or air 
under pressure pass, mingling with the descending liquid, and carrying off 
vapourised particles therefrom. 

798. W. H. Warner, Ross, Hereford, and R. C. Murray, Jermyn-streets 
London, “ Stereoscopes.”.— Dated Tih March, 1868. 

According to this invention the inventors mase refracting stereoscopes to 
exhibit perfectly pictures of much greater heicht. They prefer that the height 
of the picture should be five inches and a-half, but at the least the instrument 
must be capable of exhibiting a picture four inches high. To vbtain this result 
they place the platform of the instrument on which the pict ire rests further 
from the prisms or tenses than heretofore. They prefer that thi distance 
should be seven inches or more, aud the focal length of the prisms or lenses 
they make of about the same or of greater length Also, in order to obtaina 
distinct definition over so large a surface, they make the prisms or lenses as 
thin as possible, so that on the inner side the edge is almost sharp; and by 
preference with the same object they make the convexity of the prisms or 
lenses much greater on the side towards the picture than on the other side, 
The radii of curvature of the two sides may advantageously be as 3 is to 1.— 
Not proceeded with. 





THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FunIsHeD Iron : Good Inquiry, yet Slightly Less Demand: Sheets 
Active: Plates : Merchant Iron Busy—PReviMinary 
Mestine: Satisfaction at Decision—Pia Iron: Quiet—Coau: 
Fair Trade—Harvdwakss : 'y Movement: Branches and 
Localities ified: Birmingham, Wolverhampton, Bilston, 
Willenhall, Heath Town and Wednesfield, Wednesbury, Darlaston, 
Walsall, Tipton, Dudley, Sedgley, and Stourbridge—Muniri- 
GENCE OF A DuDLEY Nall MskeR—OPENING OF THE SoOcIAL 
Scrence CONGRESS IN BIRMINGHAM, 

Tus week the demand for finished iron is scarcely so conspicuous 

as it was three weeks ago, still it keeps fair—enough hens to 

of the larger —— of the machinery at the different works 
in the district employed. In some few cases there is activity, 
with full time made by most of the hands. It is not now a strange 
thing for the forges and even mills to be set-on upon a Monday 
night. Sheets are in active demand, more so in some instances 
than was the case last week. The bulk is going to the galvanisers, 
some of whom in this distriet are increasing their manufacturing 
capabilities. Plates, too, are in slightly improving request, chiefly 
for bridges, girders, and tanks. On shipbuilding account the 

i ts find expression most in a of angles and narrow 

, but there is a better inquiry for the boiler yards than has 

usual lately. Most, however, is being done in those kinds 

which are required by the merchants, The firms who have a good 
connection with such houses in different parts of the kingdom are 
much better off than others. There are a few of these whose 
reputation is high who have as many orders on hand as they can 
execute, Prices keep firm. Satisfaction is a expressed on all 
hands this week at the course which was pursued by the prelimi- 
oe es ee maintaining prices at their last quarter's level. 

To any change be to check the demand in most 

quarters, Pigs are quiet of sale again. 
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Goal keeps in improved but quiet request. 

The hardware industries are moving onwards steadily, There 
are yet, however, many orders required at the foundries and 
similar establishments of | productive capacity before as much 
is done as could be accomplished. The order for 14,000 tons of gas 
mains is expected to find its way to Middlesborough. In Birming- 
ham the lighter branches are middling, and some of them are active. 
At the metal and wire rolling mills there isa good inquiry. The 
season demand for gas fittings and chandeliers is ea, therefore 
the brass casters, having also a good demand on account of lock 
furniture, are busy. Considering the reduced price of gas in most 


towns, there is a good trade being done in lam Japanned and 
tinplate goods are experiencing a good demand. Art metal work 
work, chiefly of the medizval style, is receiving i d attent: tra 


is being again gradually restored in railway securities, it is not un- 
reasonable to expect that the good feeling which lately set in in 
the home trade will not only be sustained but gradually improve 
as time progresses. Home buyers show a greater inclination to 
enter into transactions than they have done for a considerable 
time past, and now that quotations have been fixed for the 
next three months, it is expected that several fresh engagements 
will speedily be entered into, The insurrection in Spain is 
causing some uneasiness in the minds of several makers, 
and considerable excitement on the Continent, as in the event of 
its success it is somewhat doubtful what course France will pursue; 
but should she remain neutral it will not be of much moment, as 
Spain is so little in concert with other nations respecting ci 

ti that it matters not much what takes place there, as it 








in the town. In bells and their fittings the operations partake 
more of the character of a revival than otherwise. In this last 
branch the efforts of Messrs. Blews are conspicuous. Railway 
carriages, their ironwork and their fittings, ave allin good demand. 

In Wolverhampton the tinplate workers are well to do, the 
japanners are fairly off in season goods, the hollow ware makers can- 
not reasonably complain, the galvanisers are — full time, 
the edge tool makers are busy; so, too, are the horseshoe and tip- 
makers, the brass founders are doing more than they were, the 
lock makers are finding a little more employment, the agricultural 
ym makers are extending their connection, and inthe hinge 
and general forge line there is less inactivity. The dispute be- 
tween the co-operative plate lock makers and the master employers 
continues. Something has been written and prominently printed 
elsewhere about machinery being introduced somewhat extensively 
into this branch of the lock trade ; but however greatly it is needed, 
we fear that there is only little probability of its being much used. 
Than the plate lock trade there is scarcely a branch of hardware 
industry, saving perhaps that of nail forging, which is in a worse 
am in respect of the remuneration secured by either capital or 

ur. 

Bilston is doing a good trade at the japan works in coal vases, 
and there is not marked inactivity in the other departments of the 
same industry, whilst some of the ironfoundersand machinists are 
experiencing a revived demand. -Mr. Edwin Busby, an enterprising 
tinplate worker of this town, has just registered an improved cash- 
box, in which are combined the qualities of strength, durability, 
and’economy. The chief feature of the improvement is, that the 
edges of the box are round instead of sharp. Thus the number of 
points is considerably lessened, the box mes stronger, more 
compact, and cheaper, because it can be made much faster. The 
box is made of heavier tin than is usual, and is ornamented with 
a trap at each end, which encircles it. It stands on eight brass 
‘rivets, four at end, and is one of the strongest and neatest 
’ -boxes yet seen in general use. 

Willenhall is generally well employed throughout. Good and 
inferior locks are alike in more than average uest ; bolts are in 
great demand, and the multiform castings which now go to make 
up much of the builder’s ironmongery in general use are in more 
than average request. Active and to a great degree successful 
efforts at smoke consumption continue to be put forth here. 
GaHeath Town and Wednesfield are active in the cheap lock, the 
briss, and other similar industries practised in this rising locality. 
The importance of the place as a suburb of Wolverhampton is fast 
increasing. Some time ago Messrs. Chubb and Son bought ground 
there, in the expectation that they might be necessitated to use it 
as the site of a works. Since the erection of their new establish- 
ment in London the intention has been for the present abandoned. 
Nowa similar plot has been purchased by a first-class and old japan 
and tinplate firm in Wolverhampton, by whom the removal of its 
manufactory in that town has been a longtime contemplated. The 
new railway to connect Wolverhampton and Walsall by a direct 
line, which will pass through Heath Town and Wednesfield, and 
now in course of construction, is encouraging the development of 
this suburb. ‘ 

Wednesbury is busy on railway work and tubes. 

Darlaston is active upon railway fastenings, and is better em- 
ployed than some time ago in gun-locks, 

Walsall bardwares are in fair request. 

Tipton, Dudley, Sedgley, Stourbridge, and similar towns, 
are all fairly off for orders for the heavy iron goods turned 
out there. The hop-picking season has afforded temporary 
employment for many operative nailmakers of both sexes, and 
has thus prevented much misery from the strike in the nail trade 
at the same time that it has kept the wound open. The munificent 
bequest of the deceased Dudley nail master (Mr. Guest) of £20,000 
for the maintenance of a hospital, led to a meeting of the inhabitant: 
of that town on the 22nd instant, when the deceased gentleman's 
trustees were advised to accept as a building to be devoted to the 
ne sae contemplated the blind asylum which the Earl of Dudley 

as put up, but not yet tenanted, and has recently offered asa 
gift to the trustees. 

The work of the Social Science Congress began on Wednesday 
with a meeting of the Council of the Association, in the Reception 
Room, Birmingham. Thereat committees were appointed to draw 
up reports upon questions which may arise out of the business 
of the departments. In the evening the Earl of Carnarvon deli- 
vered the opening address in the Town Hall, and a resolution on 
the death of Lord Brougham was adopted. The Watt statue will 
be unveiled this (Friday) afternoon. The ceremony will be fol- 
lowed by an address in the Town Hall, ‘‘On the Life and Labours 
of Watt,” by Mr. Samuel Timmins, 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

TuE IRON TRADE: Confirmation of List Prices at Quarterly Meeting 
Predicted: Negotiations Generally Suspended until the Final 
Meeting : Few Transactions Entered into during the Past Week : 
Hands Fully Employed at the Leading Works: Inquiries Tole- 
rably Numerous, but Actual Transactions not for Considerable 
Quantities : Greater Disposition evinced on the part of Buyers to 
enter into Transactions: Operations somewhat Checked by the 
Rumour of an Attempt to Advance Prices: Continental Trans- 
actions by the Insurrection in Spain: Falling off in the 
Exports to the United States: Shipment of Rails for Russia—THE 
Pig Iron TRaADE—THE TINPLATE TRADE—THE STEAM COAL 
TRADE-DIVIDEND OF CARDIFF WaTeRWORKS ComMPANY— 
PRESENTATION AT Cwm AVON—DIRECTORS’ REPORT OF THE 
CaMBRIAN RaILway ComMPaNy. 

As predicted in last week’s report, no attempt was made at the 

preliminary meeting of ironmasters to obtain an advance on late 

quotations, as it was generally believed that while so many of the 
second-class houses were unable to obtain list prices it would only 
tend to check business operations and injure the future prospects 
of the trade. During the preliminary quarterly meetings but few 
transactions are entered into, negotiations being generally suspended 
until the final meeting. Although but few transactions have been 
entered into during the past week, the hands at the leading esta- 
blishments have been fully employed, chiefly in the completion of 

Russian engagements, the close of the navigation season to that 

country being close at hand. Inquiries continue tolerably 

numerous, but the actual business transacted has not been for any 
considerable ema still there is a greater disposition evinced 
on the part of buyers to exter into transactions than for some time 

a and this — hopes of an increase in business taking place 
fore long. It is not improbable that the rumour currently cir- 

culated that an effort would be made at the preliminary quarterly 

meeting to advance prices has in some measure tended to check the 
demand, but now that question has been settled for the next 
three months we may look for a restoration of confidence, although 
it may be but slow, and as soon as this is the case we may expect 
to witness something like former activity and vigour. During the 
past two years there has been such a depression in the trade as has 
not been equalled for a quarter of a century, but as public confidence 





will in no way interfere with the better a which lately mani- 

fested itself in continental transactions. The exports to the 
United States have considerably fallen off, and at the principal 
place of shipment there is only one iron freight in the market, and 
this is no doubt owing to the forthcoming election of President, 
and until that event is settled it is not expected any improvement 
will be experienced. To Russia a few cargoes of railway iron are 
being despatched, makers being determined to complete their en- 
gagements before the close of the navigation season. Pig iron 
commands a fair sale at last quotations. 

Tinplates are in fair request, and as arule the mills are fully 
employed. 

There are indications of an improvement having set in in the 
steam coal trade, the favourable winds which have prevailed 
having been the means of enabling a large number of vessels to 
arrive and leave the local ports, thus placing the trade in a more 
satisfactory position than it has been for many weeks past. 
Something like activity is witnessed in the shipments, and there 
is a probability of the exports for the latter part of the past 
month showing a considerable increase over those of the com- 
mencement. From some of the mail packet stations there are 
but few inquiries, and until the stocks accumulated there during 
the Abyssinian expedition are reduced, it is not expected any 
inprovement will take place. The amount of business transacted 
with Baltic houses is limited, and the exports to that quarter 
during the present season will undoubtedly be considerably less 
than those of previous years, the principal orders having gone to 
the north of England. There is a fair amount of business being 
done with the Mediterranean ports and continental houses, and a 
fair average quantity is being sent to the Southern States of 
America. France has again commenced purchasing somewhat 
largely, and the quantities sent to the French markets is some- 
thing considerable. The house coal trade has somewhat revived, 
and shipments are being more regularly made, but before any- 
thing like a satisfactory state of things is attained the demand 
will have to largely expand. 

At the a porn meeting of the Cardiff Waterworks Com- 
pany a dividend at the rate of 6 percent. per annum was declared. 

Mr. David Thomas, mineral agent to the Governor and Company 
of Copper Miners in England, has been presented at the Crown 
Avon Works, Port Talbot, on his leaving to take asimilar situation 
in the employ of the Rhymney Iron Company, with a highly- 
chased silver tea and coffee service, weighing L60o0z., together with 
an address, a beautiful specimen of caligraphy (supplied by Messrs. 
Waterlow and Sons, London), and framed in a superb style. The 
testimonial was subscribed for chiefly by the miners in the valley, 
and was presented on bebalf of the committee by Mr. W. Price 
Struvé, the managing director of the works. The silver plate was 

plied by the Goldsinith Alliance Company. 

Parsons’ patent for the manufacture of tin plates without using 
— acid in their preparation is being adopted at the Caerleon 

orks. 

The directors of the Cambrian Railway Company have issued a 
favourable report. The traffic, notwithstanding the general depres- 
sion of trade, is increasing to an extent whichatfords ample grounds 
for confidence that, with the revival of trade, the complete equip- 
ment of the line, and a re-organisation of the company, the pro- 
prietors may look forward to an improvement of their property. 
Under the provisions of the Act of 1867, the relative positions of 
the coast and inland sections of the undertaking are to be deter- 
mined by arbitration, which seems to be the best and fairest mode 
of ‘arriving at a satisfactory conclysion. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LIVERPOOL: British and Irish Magnetic Telegraph Company— 
CALEDONIAN RatLway: Scottish North-Eastern Section —Noxtu- 
EasTegn Topics: The Cleveland Iron Trade: Ryh pe Water- 
works —RIVEx Weak ComMIssion, &C.—CALEDONIAN RaILWay 
WorkKING EXPENSES —STATE OF TRADE: South Yorkshire: Sheffield 
—LvcoMOTIVES FOR THE NORTH BRITISH RaAILWAY—COATBRIDGE 
Iron Distaict—THE DisasTek AT THE Oaks COLLIERY—RAIL- 
WAY EXTtNSION IN THE YORKSHIRE DALES, 

TueE British and Irish Magnetic Telegraph Company has held a 

meeting at Liverpool, at which it was agreed to apply to the Post- 

master-General to purchase the undertaking of the company in 
pursuance of the Telegraph Act, 1868, The chairman stated that, 
provided the necessary money bill passed the House of Commons, 
the Government proposed to take up the lines July Ist, 1869. The 
terms of acquisition would be twenty years’ purchase of the net 

profits of the year ending June 30, 1868. 

One of the chief difficulties of the Caledonian Railway Company 
just at present is the state of the Scottish North-Eastern section. 
The charge against capital on account of the cost of improving the 

of this section so as to bring it up to the standard of the 

Caledonian main line will be at the rate of £573 per mile, as the 

road may from time to time be relaid and improved. Eleven miles 

have beeu so dealt with during the past half-year. 

A quarterly meeting of the North of England iron, coal, ship- 
building, engineering, foundry, and allied trades was held at New- 
castle on Tuesday, when papers were read and discussed by Mr. I. 
L. Bell, on the foreign relations of the British iron trade ; and by 
Mr. Jones, secretary to the northern iron trade, on the position of 
the iron trade with respect to technical information. The number 
of furnaces in blast in the Cleveland district is now eighty-six, 
while there are fifty-four out of blast. The foreign clearances of 
late from the Tees have been principally to Holland, France, 
Sweden, and Belgium. The shipments coastwise for Scotland and 
Wales have been on a considerable scale. The railmakers have been 
vigorously completing their Russian contracts, but the current 
demand for rails is stated to be not very brisk, although a 
few small orders have been received from Scotch railway companies. 
The bar iron makers are rather busier, and the plate makers are 
fairly employed. Mr. H. K. Spark has retired from the chairman- 
ship of the Drinkfield Iron Company. The engines of the new water- 
works at Ryhope were started last week in the presence of the 
chairman, Mr. Vint, and the directers of the company, Mr. 
Hawksley, C.E., and other geutlemen. There are two engines, by 
Messrs. Hawthorn of Newcastle ; each engine is of 120 horse- 
power nominal, and six boilers supply steam. Pumping will now 
proceed without intermission, and the sinking will = prosecuted 
day and night, so that it is expected that the works will be com- 
pleted by Christmas or, at any rate, early in 1869. At the next 
meeting of the River Wear Commission the resignation of the 
engineer, Mr. Meik, will come under discussion. It is expected, 
however, that Mr. Meik will be retained as consulting engineer, 
with a salary of £300 per annum. Mr. Meik intends, it is under- 
stood, to devote himself to goo practice on his own account. 

The working expenses of the Caledonian Railway in the half- 
year ending July dist, 1868, were at the rate of £46 Os. 1d. per 
cent. of the receipts. 

The reports received with regard to the iron trade of South 





Yorkshire are, upon the whole, favourable. Rails, sheets, and 








en 
plates continue in good demand, while Bessemer steel is also in 
active request. There is little alteration in the local coal trade, 
Scarcely so large a tonnage of steam coal has been forwarded to 
Hull; but from Grimsby about an average quantity has been deg. 
patched to the Baltic and some of the home ports, The majority 
of the furnaces of the district are in blast. 

No material change has taken place in trade matters at Sheffield, 
The heavy branches are fairly employed. The iron trade is con. 
sidered to be improving, and some good orders have been received 
for all descriptions of steel, both on home andexport account. The 
demand for railway material continues good, and the enginemen 
and fitters are tolerably busy. 

In the past half-year the North British Railway Company ex. 
pended £14,850 for six additional engines. . Fourteen more engines 
contracted for so long since as 1865 are to be delivered in the 
course of the current half-year. 

The rolling mills are busy in the Coatbridge district, and a hope. 
ful tone prevails in that department. A new foundry of not very 
large dimensions is in course of completion at Calder. 

The bodies of forty-seven of the victims of the explosion at the 
Oaks Colliery have been recovered up to the close of Se tember, 
1868. Not less than 241 bodies still remain, however, in the work. 





ings. 

7 scheme has been brought forward for providing better railway 
accommodation between Richmond and Upper Swaledale. There ig 
a large mining population living at Reeth, Arkendale, Gunnerside, 
&c. ; but at present the lead has to be carried to Richmond at a 
considerable cost. Plans have been prepared for the line proposed 
by Messrs. Lucas and Wilkinson, of Westminster ; the estimated 
cost of construction is £3000 to £4000 per mile. oe & 
Tomlin of Richmond is solicitor to the project. 


PRICES CURRENT OF METALS AND OILS, 





























1868. 1867, 
CoprpeR—British—cake and tile,| £ #. dg. £4. @| 2 d2 @28 4 
Per ton .. ce sreerecreees 73 0 0.. 74 © 0} 77 0 0. 84 00 
Best selected 75 0 0..76 0 0} 80 0 .. 8% @ 6 
Sheet ...... ° 78 0 0.. 80 0 0} 82 0 0... 84 09 0 
Bottoms...... 82 0 0.. 83 O 0] 8 O 0.. 87 0 6 
Australian, per to 77 0 0.. 80 0 0] 83 O 0.. 87 0 9 
Spanish Cake .....+++...s0¢ 000. 00075 00.0006 
Chili Bars.......... Ocecccees 67 10 0.. 68 0 0} 72 0 0. 0 00 
Do refined ingot ......... 70 0 0.. 71 0 % 78 0 0.. 0 00 
YELLOW METAL, perlb. ......| 9 0 6§ © @7}) 0 © 7} 0 0% 
IRON, pig in Scotland, ton...... 213 9 ash. 215 Ovash 
Bar, Welsh,in London ...... 610 0. 615 0 610 0.. 700 
Wales........ §15 0.. 600 600... 000 
Staffordshire 776. 710 8 7% 0. 0 0 @ 
Rail, in Wales...... .-. 515 0.. 6 0 0} 515 0.. 600 
Sheets, singles in London 950.000 9 5 0O.. 910 @ 
Hoops, first quality ... 86656 0.. 0 00; 8 5 0... 810 @ 
Dncentseseovessscess © Ge FREE IS G6. 88 6 
Swedish... ...-cesevers seress 915 0,10 0 0 10 5 0., 1010 06 
LEAD, Pig, Foreign, perton....| 18 0 0.. 18 5 0.19 5 0,19 7 6 
English, W.B. ......00.+-+++ 21 0 0.. 21 5 Of 21 0O.. 0 0 0 
Other brands ....+0. oe--..| 1815 0.. 19 0 0 1919 0.. 19 15 6 
Sheet, milled......-.s-seeeee 20 0 0.. 0 0 0} 015 O.. 000 
Shot, patent ....00+0 eeeveeee 2210 0.. 2215 0} 23 0 6.. 0 0 0 
Red or minium.. coccce | 2016 0... 0 0 Of 81 0 0. 0 0 0 
White, dry 27 0 0.. 28 0 0) 29 0 0.. 2910 0 
ground in oil 26 0 «0.. 29 0 0] 28 @ 0.. 30 0 0 
Litharge, W.B. 460 (0... 0 0 0% 0 0.. 0 0 6 
QUICKSILVER, per bot. -| 617 0.. 0 0 0,617 0.. 000 
SPELTER, Silesian, perton ....| 20 5 0.. 20 7 6) 231 7 6.. 2110 0 
English V & S .cccseccseeess »oo0. 000000. 000 
ZINC, ditto sheet ...-+-eeeeeee- 3 00. 00023 0600,, 008 
STEEL, Swedish faggot ....... ° 600. 00'' 000. 000 
Keg. csccccccccesessescccese 1415 0.. 15 0 Of 15 5 0.. 151) 0 
TIN, Banca, per cwt.......+0++ 41210.. 413 0} 414 0.. 415 0 
Straits, fine—cash oes 412 6.. 0 0 0 41t O.. 411 10 
For arrival .. 41210.. 0 0 0 411 0... 412 0 
English blocks .. 415 0.. 416 0| 416 0.. 000 
Bars ..se-- cece 416 0.. 417 0} 415 0.. 417 0 
Refined, in blocks ose} 417 0.4. 418 Of] 417 @.. 419 0 
TINPLATES, per bx of 225 shee’ 
IC COKC 2... ccccccces soccee 116. 13 6 13 0. 1 4 
TX ditto .. coo ceeecerereeeecs 176.19 6 19 6 IO 
IC charcoal .«-+e+ 180.190 19 0. 110 0 
TX ditto 2. ccccceces-cecece 1 0.. 115 0} 145 0. 116 0 
COALS, best, per tO .oseeese o 018 0.. 0'9 3} O81 0. 022 0 
OUNEF BOTTS veveccesssvesese 015 0.. 017 0 0 15 0.. O19 6 
OILS, per tun, Seal, pal 36 0 0.. 0 0 O41 0 0. 42 0:0 
Brown... 31 0 0., 31:10 0 35 0 0. 0 00 
Sperm, body ...... 90 0 0.. 91:10 0/108 0 0. 0 0 0 
Whale, South Sea, 38 0 0.. 0 0 0 3810 0.. 39 0 0 
Yellow ccocsece 37 0 O.. 0 0 038 0 0O.. OO & 
Brown cecccccceccecsecss 33 0 (0.4. 44 «0 0 35 0 «0.. 36 «0 0 
E.L. Fish . ces. cecccecece 32 0 0. 0 0 035 0 0.. 0 00 
Olive, Gallipoli ...ses--ee-- 68 0 0.. 0 0 0 683 0 0.. 0 0 
Spanish .... eseccccccceee 6410 0.. 66 0 0) 67 0 0.. 68 0 0 
PAl® cocccccccccsecccoccece 4 0 0.. 0 0 0 42 + 0.. 4210 0 
Linseed ...0..--cccccscccses 2915 0.. 0 0 0 38 O O.. os . 0 
Rapeseed, English pale 33 0 0.. 33:10 0) 40 O O.. 40 If 
Brown wesc * 310 0.. 0 0 0 38 0 0. 0 00 
Foreign pale 34 0 0.. 35 0 O14: O O.. 0 0 
Brown 3110 0,. 32 0 0 3810 0.. 39 0 QO 
Lard secoce 64 0 0., 66 0 0 5710 0., 58 0 0 
Tallow .. 37 0 «(0.. 0 0 36 0 0., 38 0 





| o 


PRICES CURRENT OF TIMBER. 














1863. 1867 || 1 1867, 
Por load— £64 a/4 & £2 8 | Perload— 4240468 
Ceak .ccsccccesesdl 0 181°] 9 0 1010 || Yel. pine, per reduced O. 
,red pine .. 3 5 10| 3 0 410 | Canada, It quality 17 01810 17 O1 1 
yellow pine... 21g 4 0) 215 4 0 | Qnd do... 11 191210 111)120 
% John’s N.B,yel.. 0 ' 9 0 » 0 0 © || Archangel, yellow 11 0 191) 11 1013 0 
Quebec,cak, white... 510 6 0 | 5 5 5 10 | St Pet Li 013 «6 ww 
birch...... 4 0 415] 310 40 || Finland 61° 71)) 8090 
« 4 0 415) 310 5 0 || Memel .... - 018 oF 0 oe 0 0 
. 0 0 0 0] O O O O || Gothenburg, yel.. 8 0 910) 8101010 
4 0 51) $10 6 0}; white 609 0) BOSC 
. 2 5 315| 2 0 8 O|| Geffe, yellow...... 9101010) 9 O11 @ 
1215 2 0| 3 0 810/|| Soderhamn ...... 9 01010) 9 01010 
+ 315 8 0] 8 O 4 5& || Christiania,perO. 
~20325'/3035 ian. by Boy 9 1l 0138 »| 0 000 
4u 60/6070 in, yellow .... 
60;5060 Deck plank, Dnt y 
pins 0001000 0 Mon din..g 972 2 3) 0161 6 
Lathwood,Dantafm 519 6 0| 410 5 0 | Staves, per standard M 
St. Peter’s 710 8 0| 610 7 10 || Quebec pio .....- 671) 9 01 75 089 0 
Deals. per C., 12%. by Sf. Yin. | punchess 221) 0 0 19 0w 0 
uebec, whtspruce 18 018 10/13 019 0 || Baltic, crow ‘ 06130 @ 
Ieee cheerees is 018 © lis 10 18 10 || Pips “sors ) 295 0 180 0 [2106 








——————— 


LAUNCH OF ANOTHER MONITOR FOR THE FRENCH GOVERNMENT. 
—The monitor referred to in our impression of July 17th, will be 
launched on the 15th instant ; we take this opportunity to correct 
an error contained in the impression referred to. It is there stated 
that the society of the Forges et Chantiers of the Mediterranean 
have built for the French Government,” &c. For this read—The 
Forges et Chantiers de V'Océan. The new moniteur will be called 
the Océan. 

Borter ExpLoston.—On Monday evening last, at about half- 
past seven, a large furnace boiler exploded at the Moxley Steel 
and Ironworks, near Bilston. The boiler was of the upright kind, 
22ft. high by 10ft. diameter. Six men were killed on the spotand 
five more died on the following day, and it is feared that four 
others cannot survive. On Wednesday the inquests upon the eleven 
deceased were opened at Wolverhampton and Moxley respectively. 
Mr. Thomas Wells, the proprietor of the works, and his son, Mr. 
Charles Wells, were both examined, and deposed to the boiler having 
been made fourteen years ago of the best iron and on a good plan. 
During that time, however, it has been three times new bottomed 
and often repaired. It was working at 34 lb. to the inch, and was 
provided like the other three (one furnace and two firing) with 
which it was connected, with abundant safety valves. There 
were two valves to each boiler, and one valve applicable toal) four, 
to keep the pressure uniform. The other evidence was simply 
identification and as to the cause of death, which latter the surgeon 
showed was fractured skulls and scalds, and contusions and burns. 
Engineers were instructed to examine the boilers and report to the 
adjourned inquests to be held early next week. 
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ON ELECTRICITY AND THE CORRELATIONS 
OF ELECTRICAL FORCE, 

By Desmonp G. FirzGERALD. 

No, IIL, 

Tue term “quantity” in electricity has a definite and 
accurate signification in the same sense in which the word 
js ordinarily employed : electricity can, in fact, be meted 
out in much the same manner as a ponderable element, by 
means of such contrivances as Harris’ unit jar and Lane’sdis- 
charging electrometer, or, in the case of condensers of very 
considerable capacity, by means of the alvanometer. It 
appears, however, that some physicists do not accept this 
term in the sense indicated ; and even amon, t, telegraph 
electricians—whose métier teaches them to avoid the error of 
confounding electricity with electrical foree—there aremany 
who might finda difficulty in conceiving of the former 
completely disassociated from the force through which it 
ordinarily becomes evidenced to the senses. The most 
important questions of electrical theory hinge upon this dis- 
tinction between electricity and (externally manifested) elec- 
trical force, and upon the fact that the quantity of the latter 
associated witha given quantity of electricity may vary within 
the widest limits, being dependent, in the inductive circuit, 
upon the conditions of distribution or “accumulation,” and, 
in the conductive circuit, upon the originating causes of 
the current. In order, therefore, to avoid any semblance 
of a petitio principri, I may here give a;brief outline of 
that portion of electro-statics more particularly relating to 
the measurementjJof “quantity,” and quote also the Sef 
nition of the modern “unit of quantity”—leaving the 
term to stand upon its own merits as an accurate expres- 
sion of physical fact. 

If a sphere, externally of conducting material, be 
charged to a given tension, and then brought into contact 
with a second sphere, exactly similar and at the same 
distance from surrounding objects, the electrieal tension 
will become exactly halved. Now the “quantity of 
electricity” on either of the spheres is held also to be 
exactly half that originally accumulated upon the first 
sphere, since the two spheres are in precisely the same 
slectrical condition; and if one of the spheres be now 
discharged to earth and brought into contact with that 
remaining charged, the tension will then be one-fourth of 
the original tension, and the quantity upon each sphere 
will be one-fourth of the original quantity. We thus see 
that the quantity of electricity accumulated as a charge 
may, in certain cases, be expressed by the product of the 
electrical tension into the area of surface charged, or that 
Q=T.S. Let us here point out that if the quantity of 
“electrical force” in action could be correctly expressed by 
the electrical “tension” it would, in the above instances, 


vary directly as Q and inversely as 8, or as 2 ie, thequan- 


tity upon the unit surface. -But, as will be shown further 
on, the electrical force varies in an entirely different ratio, 
viz. that of “the squares of the quantities upon the unit 
surface.” 

Instead of two spheres, two Leyden jars of exactly the 
same “capacity,” if such could be found, might be used. 
The apparatus, however, which is best adapted for the 
study of the elementary laws of electrical accumulation 
consists of a plate of metal, with rounded edges, insulated 
from earth and susceptible of being adjusted at varying 
distances from a second parallel plate in electrical contact 
with earth—that is to say, forming, in an electrical point 
of view, a portion of the earth—the great mass of matter 
in electrical equilibrium. Here the dielectric polarised by 
the charge may be air, which, for accurate experiments, 
should be artificially dried, or other dielectrics, such as 
ass sulphur, gutta-percha, &c., may be inte 

tween the two plates. That which is in contact with 
earth is intended to absorb the whole of the inductive 
action of the charge upon surrounding objects: for very 
accurate experiments two such plates (one on each side of 
the insulated plate), susceptible of being simultaneously 
moved to or from the latter, should be used, in order more 
completely to obtain the object in view. With this appa- 
ratus, in duplicate or triplicate, we readily arrive at laws 
which form the exact counterpart, in electro-statics, of 
those which were established by Ohm and others as the 
theoretical basis of electro-dynamics, 

Thus, calling 7 the distance between the two plates, we 
find, in the case of any given dielectric, that 
Ss 
Oo=T Fi 


v 
When different dielectrics are successively interposed 
between the two plates, then, expressing their “ specific 
inductive resistance” as r, Q= T ry 
The value of rr gives the electro-static; or inductive 
“capacity” of the condenser; the reciprocal of this value, 
or the converse expression, a, will express its inductive 


“resistance,” R. Consequently, Q = = 
_ The close analogy between the phenomena of the induc- 
tive and those of the conductive circuits is sufficiently 


indicated by comparing this expression with that for Ohms 
fundamental law in electro-dynamics, viz. :—I = E 


R 
But we shall see that T and E are both artificial values, 
varying always as the square root of the electrical force in 
action, and also that R, expressing either an inductive or a 
conductive resistance, is a value which varies sometimes as 
the square root of the reactive force 0 posing the propaga- 
tion of electrical effect, and is diasiiees not an accurate 
expression of physical fact. 
_lastly, the quantity of electricity passing in a given 
© as a current may be measured upon a galvanometer, 


and is expressed by the equation Q = Fain which @ stands 
for time. It may also be measured by means of the volta- 





meter. The unit quantity of electricity (the farad) has 
been determined by the Committee on Standards of Elec- 
trical Measurement of the British Association, as that 
which is transmitted in one second through a given 
resistance (one megohm) under the influence of a given 
electro-motive force (one volt). 

We are now in a better position to verify the law of 
volta-electrical generation formulated in the preceding 
article, viz., that “The combination of an equivalent of 
any (electro-positive) element, with its equivalent of 
oxygen, liberates in every case the same quantity of elec- 
tricity. We shall require to do so experimentally, as well 
as by reference to known facts; but it would be impossible, 
in the space within which itis intended to confine the present 
series of papers, to do more than indicate in outline the 
experiments which are perhaps best calculated ‘to throw 
light upon the present subject. The details, and the various 
precautions necessary to be taken, will suggest theinselves 
to the practised experimentalist ; and, with due care and 
accurate appliances, there will be little difficulty, generally, 
in obtaining the results described. The direct verification 
of the law of electrical generation, it may be here stated, 
would be reduced to the simplest experiment if it were 
practicable to construct a condenser of sufficient capacity to 
accumulate, necessarily at a very low tension, the electricity 
liberated in the oxidation and solution of appreciable equi- 
valent weights of various metallic elements, or the negative 
charge corresponding to this (positive) electricity evolved. 
By connecting such a condenser either with a platinum plate 
opposed to the metal to be oxidised, the latter, uninsulated, 
being immersed inasuitableelectrolyteand carefully counter- 
poised, or with the metal itself, dispensing with ° the 
platinum conducting plate or negative element, but main- 
taining the electrolyte, instead of the electro-positive metal, 
in contact with earth, it would be found that the condenser be- 
came charged to the same tension by the oxidation of 39 milli- 

es of potassium, 12°16 m-g. of nesium, 
32°5 m-g. of zinc, 28 m-g. of iron or 1 m-g. of. hydro- 
gen (in the gas battery). That such is the case, 
owever, requires to be proved indirectly ; for it has 
been calculated* that the oxidation of 1,000,000,000th of 
a milli e of zinc evolves electricity sufficient to 
charge a condenser of five square décimetrés of surface to a 
tension sufficient to produce the divergence of the gold 
leaves of an electroscope. 





Exp. 1.—Immerse in diluted sulphuric acid a piece of 
pure or of amalgamated zinc. Observe that the metal 


obtains a negative tension, which it communicates to all | 
insulated bodies brought into contact with it ; and that | 


| 


the fluid, if insulated from earth, acquires a positive | 


tension. Note the difference (algebraic) of the + and — 
tensions, and observe that this difference remains constant, 
whether the zinc be insulated and the fluid connected to 
earth or vice versd. This constant difference of tensions 
is the measure of the electro-motive force (E) of the 
ae oes which latter, without the presence of any 
second metal, constitutes the simplest form of chemical 
electromotor. Observe also that the zinc is not appreci- 
ably acted upon by the acid, so long as the metal and the 
fluid with which it is in electrolytic contact are not both 
connected to earth or with another conducting body, or so 
long as they are not respectively connected with the | 
opposing surfaces of a condenser of considerable capacity. | 

Exp. 2.—Rivet to the zinc a small piece of copper, or of | 
any other metal electro-negative in respect to zinc, and | 
immerse both metals in the dilute acid. Observe that | 
they jointly obtain a negative, and that the fluid obtains a 
positive tension, and that the difference of tensions is 
somewhat less than in the former experiment. The zinc 
will now be rapidly acted upon by the acid, and hydrogen, 
evolved from the surface of the copper, will be disengaged 
from combination. Determine the quantity of heat 
evolved in the solution of one gramme of zinc: it will 
approximate closely to 565 calories. 

Let us here pause to account for the latter result. We 
have seen that one gramme of zinc evolves in its oxidation 
about 1300 calories. A corresponding weight of hydrogen, 
which is set free from combination, is associated with 


34462 _ The latter number must therefore 


32°5 

be subtracted from the former in order to obtain the 
quantity of heat actually rendered sensible by the oxidation 
of one gramme of zinc. Now 1300 — 1060 = 240, and if 
we add to this 320 calories known to be evolved by the 
combination with sulphuric acid of the 1:24 grammes of 
oxide of zinc which is formed, we make 560 calories as the 
number which should be evolved by the combination with 
Su of one eof zinc. We are thus able to approxi- 
mate pretty (closely, by calculation, to the number 565, 
obtained by actual experiment. 


Exp. 3.—Immerse in the same electrolyte a fragment of 
the zinc of commerce. Observe that solution rapidly takes 
“ney asin the last example, and that the evolution of 

eat is, approximatively, the same in both cases. The 
occurrence of rapid chemical action is here in fact due to 
the existence of closed voltaic circuits, of which the op- 
posing elements are constituted by the zinc and its 
impurities—the latter forming the negative elements of 
the couples. 

Exp. 4.—Form an amalgam of pure potassium with a 
large proportion of pure mercury, enclose it in a porous 
tube and immerse the latter in the electrolyte. Observe 
that the er tension of the amalgam, when the fluid 
is connected to earth,:is much higher than that of the 
zine under similar conditions. . Note the ratio between 
these tensions: it will approximate closely to 3°1;. the 
counter affinity of hydrogen being, in the present instances, 
allowed to come into play. Observe also that in this case, 
although * the amalgam may be perfectly homogeneous, 
chemical combination takes place—presumably without 
the formation of any closed circuits; note this pheno- 
menon as one requiring theoretical explanation, since the 
same action does not take place in the case of pure zinc, 
iron, or tin. Determine the quantity of heat evolved in 
the solution of one gramme of potassium under the condi- 


1060 calories. 





Daguin. Traité Elementaire de Physique, t. III. p. 358, 





tions of the experiment. This will approximate to 1500 
calories. By calculation we have :— 

76,238 the calorific equivalent of K _ 

39 °" the chemical equivalent of K ~~ 

1954 § 34462 the calorific equivalent of H ) 

“9*— (39 ° the chemical equivalent of K § 

and 1071 + 412 calories (evolved in the combination with 

So, of K O formed) = 1483 calories. 

Exp. 5.—Repeat the two last experiments, employing as 
theelectrolyteasolution of persulphateof iron (Fe, 0,350,) 
acidulated with sulphuric acid, or better still, the “ exciting 
fluid” lately devised by M. Delaurier.* Observe that 
hydrogen is not now evolved, and the quantity of heat 
evolved is considerably increased—the increase being pro- 
portionately much greater in the case of zinc than in that 
of potassium. The number of calories obtained will, in 
fact, approximate in the case of zinc to 1600, and in the 
case of potassium to 2300. Observe that the tensions also 
increase approximatively in the ratio of the increase in the 
number of calories. 

Exp. 6.—Immerse a piece of pure or amalgamated zinc 
in dilute sulphuric acid, as in experiment 1, taking care that 
the electrolyte isin good contact with earth, or, as we have 
said, forms a portion of the great mass of matter in 
electrical equilibrium. With this view a vessel of 
platinum, connected by means of a wire with a platinum 
plate buried in the earth, or one of wood or other porous 
material, maintained in fiuid contact with earth, may 
be used to contain the electrolyte. At the same time adopt 
means to ascertain—not necessarily with any great degree 
of precision—the quantity of heat evolved in the solution 
of one gramme of zinc under the conditions of the experi- 
ment. Connect a condenser of considerable capacity to 
the middle binding screw of a “ wippe,” or rocking lever 
which can be caused to vibrate at a known rate of speed 
between two stops; and bring the binding screw in con- 
nection with one of these stops into contact with earth, 
and the other into contact with the zinc immersed in the 
electrolyte, so that when the instrument is caused to 
vibrate the condenser may alternately be brought into 
electrical contact with the zinc and with earth. 

Allow the electromotor to act for some time, in order to 
bring fully into play the opposing affinity of hydrogen, 
either through the “polarisation” of the negative 
element—which at present it is not intended to avoid—or, 
in the absence of a negative element, by the accumulation 
of hydrogen in contact with the electro-positive metal— 
the opposing affinity being in both cases the same. 

Communicate then a negative charge to the condenser 
by bringing it into contact with the zinc, and carefully 
determine the electrical tension of the charge. We will 
call this tension 7. 

Set the “wippe” in motion, and ascertain the number 
of contacts 8 per second. Maintain the apparatus 
in action during the time necessary to dissolve one gramme 
of zinc. We will call this time @. 

Observe that the heat corresponding to the combination 
with So, of one gramme of zinc is not now evolved within 
the cell containing the electrolyte. 

Exp. 7.—Immerse in the same electrolyte the amalgam 
of potassium, as in experiment 4. Repeat with 
this electro-positive the last preceding experiment, call- 
ing the tension of the charge ¢', and the time necessary to 
effect the solution of one gramme of potassium 6’. Observe 
that in this case, again, the quantity of heat corresponding 
to the combination with So: of one gramme of potassium ws 
not now evolved within the ce!l containing the electrolyte. 


Determine the ratio 5 ; this will be expressed very 


1954 





= 1071 


closely by the number 0°317, that is to say, we may 
express as 0°307 the tension of zinc, if we call that of the 
potassium 1, 


Determine also the ratio® 


; this will be approximatively 
expressed by the number 3°77, that is to say, we may ex- 
press by this number the time necessary to effect the 
combination with So, of one gramme of zinc, under the 
circumstances of the experiment, if we call unity the time 
necessary to effect the combination with the same “ion” of 
one gramme of potassium. 

Assuming these figures—which we shall leave awhile 
for our readers to analyse—to be susceptible of verification 
and extended generalisation, they are sufficient, not only to 
prove the law of volta-electrical generation which has 
been enunciated, but also to place beyond doubt both the 
distinction between electricity and electrical force, and the 
analogy existing between electricity and ponderable matter. 





ON THE SCREW PROPELLER.t 
By Artaur Rice, Jun, 


THERE is much difference of opinion upon what are the essentials 
of a good screw propeller; and no generally acknowledged basis 
exists which can form the starting point for investigation.. Such 
a fact is the more remarkable, for probably there have been a 
greater number of experiments made upon this subject than upon 
any other of so circumscribed a character ; yet in in spite of all 
that has been done there is still great want of an CNet only 
series, to decide beyond dispute what are facts... Not . onl 
are there differences of opinion upon the secondary influences of 
the currents upon the screw, and the screw upon the currents, 
but the very mode by which it propels a ship at all is often 
disputed. 

Paddles evidently drive a volume of water backwards, and the 
hydraulic propeller renders this process actually visible, 
birds and creatures that swim on the surface propel themselves by 
their feet as paddles, and nobody thinks of disputing the principles 
by which a’ paddle or an oar works any more than they would 
dispute the manner in which a duck swims. Thecases of fishes comes 
under another. head, and there is as much difference of opinion as 
to how they propel themselves as there is about the screw. Some 
assert that the fins are a speries of paddle; but such is not al- 
together the gase, for if all the fins are cut off from a salmon, it 
swims about as before, though the steadiness and guiding power of 
the fins are gone. The real mode by which fishes move is by the 





* Protosulphate of iron, 20 parts; water, 36 parts; sulphuric acid, 7 parts 
nitric acid, 1 part. 
t Read before the Society of Engineers, October 5th, 1868. 
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flexure of their bodies, and this is an oblique action closely 
analogous to that of the screw. 

It is thus necessary to take into account the essential differences 
between the paddle and the screw ; in the former case the motion 

altogether backwards, but in the latter case it is altogether side- 
ways, the motion of the blades being at right angles to the direc- 
tion in which the ship travels, The disturbing of the currents 
immediately in front of the screw will modify any action that 
would occur if it were alone; but as it is important to decide 
general principles before secondary effects can be fairly estimated, 
it will be best to assume the ship anywhere except directly in front. 
Each particular section of the blade describes a path which, 
although circular, is really equal in length to the circumference, 
and whether this length be measured circularly, or it be developed 
into a straight line, the effect in propelling the ship will be precisely 
alike. For example, the end of the blade of a screw 15ft. Gin. 
diameter travels 48ft. Sin. in one revolution, its course being 
exactly at right angles to the direction in which the vessel moves. 
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Dee, at Chester. 

diameter, and called 4ft. Gin. pitch. 

increasing pitch, as given in the following table : 
Description of Screw on Steam Tug Dagmar. 





Radius. Width of blade. Angle. | Pitch, 
ins in, deg. ft n. 

17 10 41 $ 0 

M4 12 42 | 6 6 

ll | 12 42 | 5 0 

8 | i 40 | 4 6 


Figs. 2 and 3 explain the apparatus that was used for ascertain- 
ing the angle of the deflected currents below the centre line of the 
screw. A is the screw propeller above described; B the stern of the 
tug-boat; C, a light shaft set vertically, and left free to turn in any 















































In order, then, to set this question at rest an elaborate series of | 
experiments were made on the steam-tug Dagmar, on the river 
The screw was one with four blades, 3ft. Gin. 
It was really a screw with an 





—=>=_ 
a sufficient allowance, Add, therefore, 10 deg. to th 
| (Fig. 1), and it will become C, F,K. Let Y, Z be the shige G 
and X, Y¥ the corresponding reverse current, as given in the = 
| table, when propelling alone. Then draw Y W parallel to F ~ 
| the deflected current. Then Y, W will be the angle of defie tint 
of the water; but meanwhile the vane on the ship has been nes | 
forward the distance Y, Z ; then join W, Z, and the angle X. ZW 
will be the one actually seen upon the graduated are Fr (Fig ‘ 
That this principle is correct may be seen by the very det’ 2) 
proximation between the real and calculated deflection ° 
given below. *S 
By the system of construction explained in Fig. 1 it j 
different angles of the screw blade vil produce : different ar ttat 
of the line X, Z as compared with F, E. For the sake of comp, e 
the first figure with those that follow, it will be assumed that the 
line X’, Z’, be divided into three parts, of which two-thinls @ 
given to the chip forwards, and one-third to the reverse current. 
Let Fig. 4 be a diagram similarly constructed for a screw 23ft, 
a 
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It has been frequently assumed that water acts the part of a 
solid in resisting the screw, but this idea is altogether fallacious: 
so far from resembling a solid, the particles of water are free to 
move in any direction just as they may be driven, and even 
gravity itself exercises no direct influence upon currents below the 
surface, Moreover, it would be impossible for water to act like a 
liquid and yield to the ship’s advance, then immediately changing 
all its properties and becoming a solid resistance to the screw at 
the stern. This idea is probably more deeply rooted than many of 
the other curious theories concerning the screw propeller, 

The chief influences upon currents of water are two: friction 
is one of these, and wherever there is an impelling force, the line 
of least resistance is always taken by the current in preference to 
any other. 

Let A, B (Fig. 1) illustrate the end of a blade of ascrew, 15ft. 
Gin. diameter and 43ft. 43in. pitch; F, E is a space through which 
the blade moves, The forces acting upon this section are repre- 
sented just as accurately by supposing the water to move from E 
to F instead of the blade from F to E, and it is much more 
convenient to show this arrangement upon the diagram than the 
other one. A particle of water moving from E strikes the surface 
A, B at F with a certain force, and is at once reflected to L; the 
angles, E, F, B and L, F, A, being equal. Now, as there is a con- 
tinual succession of particles of water'moving from E to F and 
reflected to L, there are really two equal and opposed forces, E, F 
and L, F, acting at the same time upon the surface, A, B. These 
combine, and form the resultant, G, F, which is the real effective 
value of the movement F, E, whether it be a movement of the 
blade or of the water along this line. 

In consequence of the screw being compelled to travel along C D, 
the line, X, Z, will represent the actual movement due to a traverse, 


F E, measuring the movement in the direction of a ship’s course. 
; 


But the water driven backwards is quite free to follow the line, 
F G, and it really does this in actual fact, only modified by friction 
and other disturbing causes. It may, therefore, be stated simply 
that the ship advances along C, D, and that the reverse current 
moves backwards along F, G. 


In order to determine the real direction of these reverse cur- 


rents, a series of experiments were made with a screw 22in. dia- 


meter, with four and with two blades, set at 3ft., 4ft., and 5ft. | 


pitch. This screw was mounted in a large iron trough, and driven 
at 150 revolutions per minute, the deviations in the cyrrents being 
measured by a small vane in the water. 


Table of Experiments made to ascertain the deflection of Currents 
behind a Fixed Screw-Propeller. 


’ sanipiieepiadicins abiiata 
Fur blades, | Four blades, | Four blades, | Two blades, 























| 
. | 
Radius. | “ 3ft.pitch. | 4ft. piteb. | 5ft.piteh. |  4ft. piteh. 
eo- ~ —_——— —— 
In. | Deg. | Deg | Deg, | Deg 
1g 90 90 90 | 80 
104 } 80 85 70 | 80 
9% 7 15 | 60 | 70 
8} 55 50 1 55 55 
ve 40 | 45 | 60 i 45 
64 30 | 40 } 55 40 
5h 30 40 79 40 
43 } 33 } 45 80 40 


In some cases the index finger oscillated very much, but the 
mean position is given above. It is curious to notice that there is 
not much difference between the deflection due to two blades or 
four. The water was 3in. over the top of the screw; and at 3ft. 


pi ch there was much more unsteadiness and vibration than at 4ft. 
pitch. 

_Isis therefore evident that when a screw-propeller is held fast 
there is a very great deflection of the currents; but it might be 
supposed that when moving through the water, and propelling a 
ship, this action will be greatly modified, if not wholly removed. 
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direction; it could also be raised to any desired position behind the | 


screw; D is a vane of ten square inches area, attached to the spindle 
C, and having its centre 6in. from C ; E, an index finger upon the 
deck, about Yin. long, with a set screw for holding the square shaft 
C, and having a pin upon it, E, set Gin. from the centre, and there- 
fore exactly coinciding with the centre of pressure of the vane, D ; 
F is an are, graduated into degrees; and G isa small spring balance. 
| The mode of actionissimple. Knowing the vertical position 
of the vane, D, by marks made previously, the screw is set into 
motion, and the vane naturally falls into line with the reverse 
current, indicating at the same time the angle of deflection. X Y, 
on the graduated arc, F. This process was repeated at different 
radii, and gave the following table of results: 

After ascertaining each deflection it was very desirable to know 
something about the pressures exerted by these reverse currents ; 






so, to accomplish this point, the index finger, E, was turned | 


at right angles to them, that is, into the line X, Z, and held in 
that position by the spring balance, G. Whatever pressure 
became indicated is the pressure of the reverse current upon 
an area of ten square inches; and it varies in a most remarkable 
manner. 

It should be mentioned that there was at times very considerable 


vibration upon the index finger, but the mean indication was | 


taken. There were four blades to this screw, and while the expe- 


riments named in the table were made the four blades were all | 


perfect; but on another occasion, when these experiments were 
tried with the same boat and the same screw, while propelling 
itself alone and not towing a flat, the vessel got on a sandbank, 
and amongst the rocks; three of the blades were broken off, but 
no noticeable change took place in the deflections, and it was not 
suspected that anything was wrong until the boat was put 
aground, 

Experimentson the Screw Steam Tug Dagmar,on the River Dee, Chester, 
to ascertain the Deflections of the Currents behind the Screw, and 
their Pressures. 


Towing loaded barge. 


Moored fast. 





Propeliing itself alone. | 
— — 
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These three experiments correspond with an ordinary steam 
vessel in fair weather, or when meeting with a head wind or sea ; 
or, finally, when fast on a sandbank ; and they prove how rapidly 
the power of the engines becomes absorbed in twisting the reverse 
current when it cannot propel the ship. 

The angles of deflection given above correspond to the direction 
of the reverse current marked F, G, on Fig. 1; and it will be con- 



































Gin. diameter and 43ft. 4jin. pitch; R, T is the ship’s progress 
during one revolution, and R, S the reverse current. 
Comparative Results between Observed and Calculated Deflections, 

















8}in. pitch. This is the first screw made for the Bellerophon, and 
is a good example of ‘‘ negative slip.” V, X is the ship's progress, 
and V, W the reverse current, during one revolution of the screw. 
In order to show how clear an insight these diagrams give into 
the working of a screw-propeller, it will be most suitable to com- 
pare the three examples already en with the theory now gene- 
rally acknowledged. Let F, E be the circumference, and E, H the 
| ** pitch,” and continue A, B to the intersection at H. If water 
were a solid body every screw ought to advance the distance E, H 
| (the ‘** pitch”) in one revolution ; but really Fig. 1 advances less 
than the pitch in one revolution, Fig. 4 advances equal to the 
pitch in one revolution, Fig. 5 advances more than the pitch in 
one revolution —-being examples of *‘ positive slip,” “no slip,” and 
of ‘negative slip,” but when examined by the system of the 
diagrams, and according to the principles already enunciated, it 
proves to be that in each case a corresponding proportion of water 
| is driven backwards for each advance of the ship. In orderjto 
show how closely alike are the diagram 


{ Vessel alon | Tow 
Radil. | | ani a 
Observed Calculated. | Observed. Calculated, 
in. deg. deg. deg. deg. 
| 7 | 35 34 45 44 
It 274 30 | 37k 42 
1 25 20 | 3l } 39 
Berane ae EE 
| Fig. 5 is a similar diagram for a screw 23ft. Gin. diameter and 21ft. 
| 
H 
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esults, there follows a 
| table of certain ships in her Majesty’s navy, all of which give 
| negative slip” according to the usual theory, but which really 


| have reverse currents much alike: 


Her Majesty's steamships supposed to illustrate |Reverse currents acc ording 
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Perhaps the most instructive example in the above series is the 
Archer, whose screw was originally 12ft. 6in. diameter, and gave & 
reverse current of 7°68lin. per foot of the ship’s advance ; but when 


venient in the present stage of the inquiry to follow this subject | the tips of the blades of this screw were cut off, and its diameter 


further. It is necessary to make an allowance for the part per- 


formed by friction, and for the increased rotation of the reverse 
Ten degrees will be 





currents due to each blade as it enters into it. 


reduced to 11ft. 7in., the reverse current per foot became 88lin.; 
and this is within one decimal of being exactly in the inverse pro 
portion of the diminution of the area of the reverse column : 4. 
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of it were exactly in proportion to the areas the second figure ought | have to be set in such a manner that the total current, M, N, (Fig: 
Ps-S1in. In fact, however closely this system of | 11) shall have passed over a distance neither more nor less than 


to be 8'9in. instead o 


diagrams be examined, it seems to throw a new and clearer light 
t=) 


upon the complicated phenomena attendant upon screw propulsion. 


currents as the angles of deflection become greater. For example: 
With 35 deg. deflection the pressure per square inch is 2° 1b; 
withthe 45 deg. deflection the pressure per square inch is 1°0 Ib; with 
724 deg. deflection the pressure per square inch is 04 Ib, and it may 
be safely assumed that with 90 deg. deflection the pressure would 


it will be remesobered that these pressures are taken at right 
angles to the currents, and not to the course of the ship; so they 
represent the real pressure of the water as driven away from the 
screw, and it would seem that all the power of the engines is 
consumed by turning the current at righ angles to its original 
course. . . ae 

Certainly the converse operation takes place with a turbine; for 
when a stream enters this hydraulic machine, and passes away at 
right angles to its original direction, having meanwhile turned the 
wheel, it is certain that all the power has been transmitted; but if 


the current has not been diverted so far as a right angle, then un- | 


consumed power passes away. et : 

This example shows that power is given out by a mere change in 
the direction of a current, and no doubt in the same manner power 
is consumed in changing the direction of the reverse current behind 
the screw; that is, in other words, giving it a rotation. It is not 
easy to follow this action, and the illustration of the turbine is 
rather suggestive than explanatory. 

As there is so great a loss of power it ought to be possible to 
recover the greater part and apply it usefully to propelling the 
vessel, This has been accomplished by placing deflectors in the 
reverse current, so adjusted as to restore its course into a line due 
aft by the latent power already received from the engine. 

The diagram, Fig. 6, explains the principle more fully:—X, Y 
being the line of axis of the screw; A, B represents a section of 
the blade; E, F a fixed blade or deflector; C,D and G, M the 
reverse current as it leaves the screw, A, Bb. 

The current, G, M, is supposed to strike on the surface of E, F; 
and is thus diverted along the line, H, K; giving a resultant pres- 
sure perpendicular to E, F. 

Fig. 7 shows the effect of this presst 
30 dez., and Fig. 8 with a deflectior 
correspond in both diagrams. 

A, Bis the fixed deflect plate; E, O 


with a deflection of 


letters 





t ion of 45 deg. Similar 





’s direction 





curre 





















and force ; 0, C the direction and for which it leaves the 
deflector and passes away e with cis of the screw. The 
angles E, U, A and B, O, C will be equal. Wy drawing E, P and 
P, < parallel to O, C and I r points 0 and P, the 
line O, P will be the resu endicularly upon the 


surface of the deflector. 

In making use of this force taken as Q, O along 
the line at right angles to the vessel's course (C, D), or as P, Q in 
the direction C. D, and this ter being the direction really 
wanted, P, Q will be the useful effect extracted from the oblique 
reverse current. 

The truth of these principles heve been ful 
hundreds of experiments; one of the number will be sufficient: 
it was tried on a tug boat belonging to the Grand Junction Canal 
Company. The serew had three blades, and was 3ft. diameter. 
The boat was arranged to shov 
meter, and was tried at first with 
by crane, and the 





ly proved by some 





its hauling power by a dynamo- 
e; then lifted out 
ached behind the 











of the water by a t 
propeller, The following results were obt 1: 
Experiments to Determine the Latent Power in the Reve Currents. 
2 c Rev iol sion on 
Description. * of serew | éyt - 
€< a ‘ I € 
Reve w 
Rerew alone .. «o co ce © ce os i 240 6} to 64 
Screw and deflectors .. .2 © se es 5 : igtosB 
Thus it may be considered prove | at the propeller 





drives acolumn of water backwards; 2, that this column pos- 
sesses a certain rotary motion; a1 
of useful effect. 


The Figs. 1, 4, s 








t hereby ensues a loss 





d 5, give the theoretical effect of the action of 
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one portion of a screw-blade only; but as ordinarily constructec 
great variety of inclinations exist in one and the same propeller, it 


will be necessary to examine how this system will elucid 








te prac- 
tical questions connected with the proper form of blade, &c. 
Fig » and end elevation of a true screw 10ft. 





9 and 10 are a si 





diameter and 17ft. pitch, making 65 revolutions per minute, and 
propelling a ship at 7} knots per hour, or 11°7ft. in each revolu- 
tion of the screw, being what would be called a positive slip of 
31 2 per cent. 

Fig. 11 is a diagram constructed to show t of the ex- 
tremity of the screw blade ; F, C being the circumference to a 
scale, C, H the pitch. V, N the advance of the ship in one revolu- 
tion 11 7ft., and M, V, the reverse current = 14°8ft. measured 
straight backwards. 

As the water moves backwards, M, V, and the ship forward, 
V, N, clearly the current which would pass through the screw, 
supposing there to be no loss by friction, would be M, N, while 
the blade moves from F to C - in the present example. 
While the current is moving a distancé in consequence of 
the impulse given by the screw-blade, a revolution has taken 
place, and the same blade re-enters, this current having passed a 
distance, C, H, forwards ; consequently the water would travel a 
greater distance backwards than the screw moves forward, and 
there must therefore be a check given to its progress. In the case 
of such a screw as the one illustrated in Fig. ! j 
very serious hindrance, and shows itself by t 
combing upon the back of the lea 
is caused by the blow given 
wards than the s 

Fig. 12 is a similar diegram at the di 
the advance of theship = 11°7ft., N, V the reverse current = 5 3ft., 
and E, H the pitch = i7ft. In this case the sum of the ship's 
progress and the reverse current are exactly equal to the clearance 
given by the blade, namely, 17ft., and the honeycombed appear- 
ance above named could never be seen on a screw set at so great an 
angle as this portion of the blade. 

It is evident that there can be very little diminution in the speed 
of the currents between the times that one blade leaves and the 
suceeeding one enters, otherwise a great’ number of blades would 
give a better result, so far as speed is concerned, than two blades, 
and, indeed, one blade is sufticient to 
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this check isa 
e very de ep honey- 
ling corners of the blade. This 
by the current moving faster back- 
w allows it to do. 











meter 5ft. 4in., V, X is 





but this is not the case ; 
propel, though somewhat unsteadily. 

A succession of diagrams may be takent at different radii of this 
screw, and it will be found that at a diameter of 3ft. S}in. there 
will be no reverse currents whatever. and, therefore, no propelling 
ope but of course upon another ship this circle would probably 

larger orsmaller. As there is no propelling power within this 
Space, it only remains to contrive this part of the screw so as to 
give the minimum of resistance to the current flowing through, 
and the circumstances of any particular ship decide the best means 
of aceomplishing this object. 

A (Fig. 13) is the stern of a ship in plan, and B a sorew- 
propeller giving a deflection of 35 deg. to the reverse current at its 
extreme radius. As the ship makes progress through the water 
the currents close in behind it, as C, D, converging, and joining 

ether somewhere about the point X, forming what may be aptly 
described as a wedge of water, of which the portion from B to X 
is only partially filled. 

The angle of the blade in the outer portion of the screw will 





There is a singular and somewhat obscure result in the experi- 
ments made on the steam-tug Dagmar, given in the first table ; 
and this is the remarkable diminution in the pressures of the 





C,H, by the time that the blade returns into the current it has 
already impelled. Where the reverse current bears a high propor- 
tion to the ship’s progress it is evident that there may he a greater 
diminution of speed than where M, V bears a low proportion to 

’, N, because M, V is the variable element and V, N, the ship's 
progress, is constant, Still further experiments are wanted to 
make this question more elear, and to establish reliable data. The 
influences due to the slip upon the currents are, first, the devia- 
tions which take place owing to the water closing in behind, and 
entering into the area swept over by the screw ; and, secondly, the 
effect produced by the currents as they pass away from the serew. 
The action of the rudder is in the main detrimental, because it 
summarily checks the rotation of the currents, without absorbing 
the power that has been expended in producing this rotation. 

The first effect of motion being given to the screw will be to 
suck a considerably greater quantity of water along C, D, and 
(particularly if the ship have a full stern) this will make the 
currents to converge still more; and render the space between 
B and X almost empty. Indeed, in some ships this space may be 
seen as a sort of whirlpool, close behind the screw. When the 
pressure of the blade comes upon the water it will naturally flow 
in the direction where it encounters the least resistance; and when 
this vacant space is conveniently at hand much of the current 
which ought to run backwards really enters herein and performs 
no useful work. Now if the serew have a large boss, as shown in 
Fig. 13, there is no vacant space into which the water ean enter, 
and it is driven backwards and set in rotation by the blades of the 
screw. When a ship has a full stern the converging currents 
leave a very large vacant space, and it has been noticed experi- 
mentally that in such cases the large boss is peculiarly 
advantageous, 

Even with this large boss there is still nothing to prevent the 
currents converging behind it; but a very simple expedient re- 
moves this difficulty. By bending the blades or curving them 
forwards towards the ship, a centrifugal tendency is imparted to 
the current as it leaves the screw, which exactly balances the 
centripetal tendency of the column of water, and it passes back- 
wards in a parallel twisted column. As this reverse current 
passes backwards, it gradually draws into motion the adjacent 
particles of water, it spreads wider, and at last loses all its motion 
and returns to a state of rest. 

rhe well known fact that a screw propeller works best when 
leeply immersed, has often been brought forward as a convincing 
proof that water must resist the screw just as if it were a solid 
body 1 that were the density is greatest there the resistance 
is g ] Thi gument, however, is quite fallacious ; and 
1 al advanta by deep immersion is the opening of an 

nal source of supply for the screw, because water can now 
from above in addition to the side supply ; and the pressure 
lly assists in preventing the great evil of a semi-vaca:t 
space within and behind the screw ; so long as there is an abundant 
ply of water in front, the screw will propel perfectly well if 
re be no water at all behind it. This ean be seen with the 
hydraulic propeller, when the dischargé 
surface ; and when once sufficient water is forthcoming no further 
depression below the surface will be of the slightest benefit to the 
propelling power. It is also an utterly baseless assumption to 
t water is less mobile at a little distance below the 
surface than it is on the surface; for in the experiments to ascertain 
the deflections of the currents mentioned in the earlier part of 
this paper, it was found that they were just as great below the 
the screw, and some under the surface, as within 
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The foregoing considerations will show that there are many points 
to be considered in arranging the best screw-propeller for anv par- 
ticular example. The form of the stern will determine the in- 
clination of the currents running into the screw, and its blades 
must be bent forwards so as exactly to balance the centripetal 
tendency of the incoming water. The speed of the ship will deter- 
mine the diameter of the circle within which propelling ceases, 
and it may be desirable wholly or partially to fill this area with a 

boss. The form of the blades and their number will be 
adapted to the special character of the work 1equired for the serew. 
And there are many other points which the foregoing principles 
make more clear. There is no question that the screws of many 
ships are not at all adapted to the work to be done; and the most 
common defect is having too fine a ‘* pitch,” perhaps with the idea 
of gaining power, by running a smaller engine quickly or obtaining 
a certain empirical number of revolutions per minute. 

The principles that regulate the true proportions of a screw- 
propeller are not complicated if taken one at atime; but there 
are so many that work into and influence each other that the 
final result is often obscure; and ‘after all that has been done 
to investigate the subject there is still much want for extended 
general practi knowledge; and it may be hoped that the fore- 
going investigation and experiments may be of some assistance 
to those who are specially interested in the subject, and even if 
they are of no further use than to get rid of some of the vene- 
able theories which now obscure the action of the screw-pro- 
peller they will have been of no small service; for the existing 
theories can no more explain all the observed facts than can the 
ancient systems of astronomy explain the movements of the 


planets and stars, 
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EAST INDIA IRRIGATION, 

EXACTLY a year ago the Supreme Government proposed to pur- 
chase out the interests of the East India Irrigation Company 
at very fair valuation, giving at the same time as the reasons for 
deciding on this policy the difficulty experienced by Government 
in controlling the operations of the company, the complications 
that are found to arise to the various interests involved in supply- 
ing water to the soil, and the insufficiency of the funds of the 
company for executing the works with the vigour which is necessary. 
he extent of the company’s operations for completing their 
irrigation projects have been far in excess of the capital they have 
been able to secure. The want of profits (or dividends) on the 
completed portion has had the effect of making investors shy of 
irrigation companies, and hence the difficulties which the company 
have experienced of raising capital to complete their projects, 
Although the offer of Government to purchase the works, stores, 
and entire property of the company may be considered fair—repre- 











| senting a par value with 10 per cent. additional as a bonus to cover 








interest—the advisers of the company are persuaded that it would 
be more to the interest of the shareholders to retain the works 
and hold by the privileges which the grants conveyed. It may be 
doubted whether the state of the money market both at home and 
in India is favourable to securing capital in irrigation companies 
in India, but of that we will not speak very particularly at 
present. 

In considering the despatch of the Supreme Government to the 
Secretary of State, our business is chiefly with the question of the 
agency which should be employed in executing great works of 
inrigation. Now we do not hesitate to say that it is very un- 
desirable to grant concessions of such works to public companies. 
A fluctuating money market leads to speculation in the shares of 
public companies; and in days of prosperity the shareholders of 
irrigation companies would be wealthy men, but in days of adver- 
sity they would be found to be men of straw. The only way in 
which Government could be sure that a particular irrigation 
project would be completed by a public company would be by the 
company calling up the whole of its capital before operations were 
commenced, and by submitting to an immediate forfeiture of the 
grant without compensation if the company failed to execute a 
certain portion per annum. Restrictions such as these seem to be 
essential, and should be demanded by Government in the interests 
of the people. But we do not think that public companies 
would submit to such restrictions. Hence Government should 
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avoid the agency of public companies for the execution of irrigation 
works of any magnitude. Direct Government agency for the 
execution of irrigation works finds just as little favour with us as 
do joint-stock companies. At the present day the whole available 
staff of engineers who could be made available for irrigation works 
in India is lamentably short of what is required even for the 
irrigational grants at present sanctioned, and it comes upon thefriends 
of India with mortification to find that the amount of available 
funds cannot be expended beeause of a deficiency of engineers. It 
is in the face of this fact that the Supreme Government proposed 
to buy out the East India Irrigation Company with the view to the 
completion of the projects by their own engineers, The extension 
of the Publie Works staff in India has been attempted by sending 
out an annual supply of “Stanley Engineers,” consisting almost 
solely of men who have just been released from their book studies. 
We have also to sdhnaalalee the arrival of afew men selected on 
account of practical professional proficiency; but, after all, the 
wants of Todis, and especially in the field of irrigation, are most 
inadequately supplied. The agency of Government, therefore, 
for executing large irrigation works is not to be trusted to alone, 
seeing how inadequate is the staff of officers available for such 
appointments. 

While we. would have the entire management and control of 
irrigation works in India in the hands of Government, and as we 
have already seen why it is that Government are unable to 
carry out these works on such an extensive scale as they appear 
willing to do and for which funds are available, some other agency 
than that of Government should be secured for executing these 
works, and that agency can be found in a careful contract 
system. If particular works were let to men of capital and known 
ability—men who eould be found both in India and Europe—there 
need be no fear of it being said in future years that the sanc- 
tioned amount of funds could not be expended, Contractors of 
undoubted character and ability are not only practical engineers 
themselves, but many of the members of their staff are scientific 
men also. Under such contractors the want of a large number 


| of Government engineers in each irrigation work would not be 


pipes are above the | 








felt; although two or three would undoubtedly be necessary. We 
do not mean to say that under a sound contract system for exe- 
cuting works of irrigation the Public Works staff of engineers 
would require no increase; far from it. But if Government are in 
earnest about an immediate and vast extension of irrigation in 
this country, while there should be a considerable addition made 
to the number of engineers for design and superintendence, the 
best agency for execution is to be found, we believe, in the ranks 
of those English contractors who have left the impress of their 
enterprise upon many of the greatest European works of the day. 
Such men should he invited to this country by Government, and 
we cannot doubt they would willingly come if fair turns were 
offered and red tape was not too much indulged in. 

It would indeed be very deplorable to find the false position of 
the East India Irrigation Company used by the Government of 
India to retard the extension of irrigation. To attempt to work 
out an irrigation policy with the present lamentably inadequate 
staff of Indian engineers, and to be satisfied with the expenditure 
of a few thousands of pounds per annum on the works, would be 
to leave the country as open to famine as it ever has been. 
The opinion of the Supreme Government on the irrigation 
question, as it is expressed in the despatch to the Secretary of 
State, is still in favour of the employment of Government agency 
for the execution of all such works, but if along with this agency 
there should be combined inefficient contractors, there will not be so 
great progress as could be wished, nor wi!] there be that ingenuity 
to devise expedients and skill to modify works in course of 
exec! on which will surely be demanded im all great schemes of 
ixrigation. What we are now alluding to is no theory of our own, 
but a fact of proved importance. The best engineers in India are 
divided in opimion on nearly all the irrigation works that have 
already been executed in this country. Every work has its 
ad\ocates and its opponents ; and we fear it will continue to be so 
while the subject of irrigation is itself invested with so many 
difficulties as to make the best men anxious lest theory should be 
set at naught by practice, and lest expectation should be dis- 
appointed by results. To obviate this as much as possible both 
for the purpose of enabling the Public Works staff to work with a 
smaller number of hands, as well as to throw in a direct and 
important addition of practical as well as scientitic men unpaid by 
Government, we have advocated the employment of respectable 
skilled contract agency drawn from the highest ranks at home. 
Hydraulics being a branch of engineering science which demands 
something more #han book learning, especially in a country of 
large rivers such as India, the most skilled form of agency, both 
for design and execution, would surely be most profitable to the 
country in the end. We are ready to give the Public Works 
engineers the fullest credit for scientific skill, including skill in 
hydraulics as connected with irrigation, and to acknowledge the 
superiority of the minds of many of the men now in India who 
occupy prominent places in the profession. But while granting 
that there are not wanting several men who deserve to rank high 
as irrigation engineers, we cannot forget that this special division 
of engineering is progressive, and requires the exercise of the 
highest scientific talent and ingenuity to make it profitable to the 
country. Errors there must and will be. but these must be over- 
come promptly, not somuch by the application of known laws as by 
a ready invention and quick discernment. The stimulus of 
personal profit becomes therefore a consideration of vast im- 
portance in irrigation works ; and the men who must sink or swim 
by the schemes they undertake to execute are not likely to sleep 
or dream over their work when difficulties arise; and if they are 
men of probity and respectability we are sure they would prove @ 
tower of strength to the irrigation department of India,—TZhe 
Bombay Bui/der. 
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Sree: Wrre Ropes rn Co.iierres.—The introduction of what 
is known as the “ tail rope” for drawing corves up the inclines in 
collieries in the South Yorkshire coal-field was duly inaugurated 
on Thursday last at Darfield, near Barnsley. The proprietors of 
the colliery there gave a dinner on the occasion, to which between 
one hundred and two hundred persons were invited. After dinner 
Mr. Wilson, the resident viewer, gave an account of the rope, and 
the manner in which it was worked. He said the engine by which 
the rope was worked was of 160-horse power, with ]8in. cylinders, 
the two boilers being respectively 18ft. by 4ft. and 18ft. by 5ft. 
The engine is working in seven pass-byes, and at present does the 
work of fifty-five horses. The north-east side of the colliery is 
worked by a steel rope 1000 yardslong. The length of the bank is 
830 yards, and the train proceeding along it consists of twenty 
corves, each containing 10 ewt. of coal, the entire weight being 
fourteen tons. The time it.takes in running in is four and a-half 
minutes, the changing taking thirteen seconds, and the coming out 
five minutes. The set, in going down the “‘jinny,” has to go 
round three curves at an angle of from 47 deg. to 48 deg., and at a 
dip of lin 12. On the south side of the colliery the plane is 
worked by the main rope to haul the full corves out, which 
number forty each train, from the first landing, a distance of 800 
yards. The time it takes in coming out with the “tail rope” is 
four minutes, and the same in returning. The set, on passing in 
this journey, has to go round two curves, one at an angle of 
10 deg. and the other at 24 deg. The next station is 1070 yards 
long, and the time occupied in going is eight minutes, and five 
and a-half minutes in returning. The entire quantity of wire rope 
used is upwards of 4200 yards. Mr. Wilson said the ropes worked 
admirably, and he had very little doubt that from their great 





economy in comparison with the uses of horses their introduction 
into Darfield Main would be followed at other collieries. Mr, 
Minto, of the Oaks Colliery, said he had examined the ropes and 
their working, and had no hesitation in saying that there were 
hundreds and thousands of horses working in collieries in the 
county that could very profitably be dispensed with by the intro- 
duction of the ‘‘ tail rope.” 
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KENDALUS PATENT ATMOSPHERIC BRAKE. 
METROPOLITAN EXTENSION, LONDON, CHATHAM, AND DOVER RAILWAY. 
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V'HERE is good reason for holding that by the use of efficient | way, and already fully described and illustrated in our pages- | ut in motion by a strap working on a smaller pulley 
railway brakes at least three-fourths of the collisions which now | ing the three years the Kendall brake has been in use on the | fastened on to the axle of the van. LD shows the cord of com- 
work so much mischief on cur railways might be avoided. We | London, Chatham, and Dover system, it has never once, accord-| munication, which is fastened by a spring to the lever of the 
shall say nothing of the saving of life and limb which would fol- | ing to Mr. Martley, been out of order or failed to do its| three-way cock, as shown in detail, Fig. 3, and runs up the side of 
low. The saving in money is of far more value in the eyes of direc- | duty. the carriage, along the top inside, and is secured at the other end 
tors; and we think it would not be difficult to prove that the cost | Uptothe present the brake has been worked regularly by the guard | of the iage. Eis a wrought iron ball, containing a charge of 
of applying good continuous brakes to all the passenger and some | from his van, but itis proposed to place it under the control of the | air, so that if a passenger in any of the carriages of the train wants 
of the goods stock in the kingdom would be repaid in less than | engine driver in future, and an experiment was recently carried out | to communicate with the guard or driver he has only to pull the 
| on the London, Chatham, and Dover main line to test the efficiency cord running through the carriage, which opens thethree- 
of stock. : | of the brake when so fitted. The experiment was conducted in| way cock and admits the change of air from the ball, E, into 

. For the last three or four years a continuous brake, the inven- | presence of Lieutenant-Colonel Kennedy, Mr. Martley, loco- | No. 2 pipe, and thereby blows the whistle, H, in the guard’s van 
tion of Mr. Charles Kendall, has been in,use with little interrup- | motive engineer, Mr. Smythe, general superintendent of the | and on the tender. . 
tion on the Metropolitan Extension of the London, Chatham, and.| London Chatham, and Dover Railway, and a large number of | Fig. 2 is an elevation of a carriage showing the mode of coupling 
Dover Railway, and the brake has recently undergone a few slight gentlemen, members of the profession, &c., interested in railway | marked O, and illustrated in detail in Figs. 6 and 7. 
modifications which render it, in our opinion, the best continuous | cuttings. The special train ran from London to Margate, and Fig. 3 is an end view of the guards’ van, showing the arrangement 
brake now in use, and we say this with a full appreciation of the | several stoppages were made on the road to test the brake, with the | of the brake ; G is a gauge indicating what amount of pressure for 
great merits of Clark’s brake, as used on the North Londor. Rail- following results :— use is ready in the receivers ; H is the whistle connected with the 

communication; P’is the lever which puts on the brake; by lift- 


ing it up the guard admits the air from No. 1 pipe into No. 2 pipe, 
and thence between the pistonsin thecylinder A, and when the brake 
is to be taken off again the lever is put back in its former position, 


two years by the saving effected in compensations and the repairs 





Kendal’s Atmospheric Brake.—Ezperimental Trials July 28th, 1868. 








No. of trials. 
4 5 











1 2 6 7 4% and Q is lifted up, which allows the air in the cylinders and No. 2 
ipe to escape. 
Speed in miles per hour attained before applying brake .. .. .. 30 40 45 | 40 | 45 40 50) 55 ge agli , : : in the 
Distance in yards travelled after applying brake and stopping train 203 | 340°6 260 | 241 | 407 262 325 | 383 ae 4isa yer ion view i eae aed lis 
_ Penn —— after applying brake and stopping train .. mM - - sie ; ap A 18 20 | 30 : = - oa ‘“ = i | the theeethes - aie omnneiinatedion 3 BY . 
eo ce ce 00 06 06 06 cf ce ce eo own 1in101°5, Up lin < _ _ _ Jp lin ve plin | three- c . m4 
ay of air in receiver in Ib, per square inch on applying the 30 35 40 | 35 30 2 44 “ he. . 5 is oe oe and elevation of the three-way cock and lever, 
60 oh se! 00. oh. ee, onthe Gee 408-00 | tt which works the communication. : , 
"Guede = 47,154 54,738 | 61,788) 54,788, 47,154 — | 68,292) 68,292 nit 6 and 7 are an elevation, plan, and end view of the union 
: ee a eee i ' tween the carriages. is union is perfectly universal, an 





constructed as to be easily and securely coupled by most inex- 
perienced hands,' ‘K shows the pipe by which the india-rubber 
tubing is connected ;L shows an end view as connect 5 
Fig. 8 is a sectional plan of the air cylinder and the two pipes 
connected with’ it. ..No. 1, the larger pipe, is always charged with 


Number of carriages in train, 6 ; number of pistons to each carriage, 2.—During these trials engine tender break was not used. 
* Pressure on pistons taken at 2b. per square inch less than indicated by gauge. 





More recently we were enabled to watch the working of this brake 
in the guards’ van of one of the ordinary Crystal Palace trains. 
The engine brake was not used, and the train was easily pulled up 
in from 15 sec. to 20 sec. without any exertion of the guard, who 
simply turns one tap to put the brake on and another to take it off. 

We have illustrated this brake in the annexed e ving, which 


shows the arrangement now in use on the metropolitan extension 
and Crystal Palace high level lines, 


Fig. 1 is a sectional elevation of the brake van, showing the action 
of the pumps, also the mode of working the brake. The — 
lettered A is the air cylinder into which the air is admitted from 
the small pipe, No. 2, running underneath the van, which is 
charged from the large pipe, No. 1. When the air is admitted, it 





out the two pistons (as shown in drawing), and pulls on the 
e blocks by a tensile strain, by means of thejrods,C. Bis 
an elevation of the pulley driving the air pumps F, and 





air; it runs from one end of the train to the other, thus forming 
a receiver under each carriage. The smaller, or No. 2 pipe, 
connected internally with the brake cylinder A, A, and is the pipe 
before-mentioned into which the air is admitted to put on the brake. 

It will be understood that the pumps are always at work | while 
the train is running, a safety valve placed under the yr seat 
permitting the air to escape as soon as a pressure of 40 1b. or 50 lb. 
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has been reached in the receiver No.1; only a portion of the contents 
of the receiver is used each time the brake is put on. e inter- 
communicstion arrangement is quite effectual, and the arrangement 
of the whistle very ingenious. 

The brake has been fitted up by Kendall’s Atmospheric Brake 
Company (Limited), 19, Craven-street, Strand, under the direction 
of Mr, J, Davis, C.E., consulting engineer to the company. 





THE WATERWORKS OF THE MARNE. 

TuE river Marne, the most important after the Seine that ap- 
proaches Paris, the two giving their names to the department 
which joins that of the metropolis, describes a great curve just 
above Charenton, the course of the river being more than 
eight miles in length, while the neck of the enclosed isthmus is 
little more than half a mile across. Napoleon caused this isthmus 
to be cut across, forming the canal of Saint Maur. There is acon- 
siderable fall at the outlet of this canal which has been taken ad- 
vantage of in the formation of a number of establishments re- 
quiring water power. ‘The canal is covered in during half its 
length, and over it is a fine avenue between 600ft. and 700ft. long, 
planted with trees, and across this avenue passes the Vincennes 
Railway. 

The navigation of the two rivers by means of this canal was how- 
ever very bad; in some parts the water was at times not more than 
a foot deep, and it was therefore determined to cut another canal 
in continuation of the former to form direct communication with 
the Seine. This new canal, named after St. Maurice, was opened 
in July, 1866, and is two and a-half miles long. Its importance 
will be evident from the fact that it forms the last link in the line 
of water communication between the Rhine and Paris. 

The Marne is a broad, and near Paris, generally a shallow river 
divided into two arms by a long string of islands ; one of these 
arms is navigable, while the other is devoted to manufactures. The 
canal was cut through the islands, which were connected together 
by earthwork and a towing path formed with the soil excavated to 
form the canal, 

The difference of level between the Canal Saint Maur and the 
Seine, which is about 20ft. at low water, is managed by means of 
two locks with plate iron flood-gates ; one of these is placed at the 
head of the new canal, and the other at its embouchure near 
Charenton. The inferior branch of the Marne is cut ‘off from the 
river at the head of the Canal St. Maurice, and made to pass under 
the upper lock, which is thus placed as it were upon a bridge. This 
branch, augmented by a portion of the water of the Canal Saint 
Maur, continues on to Charenton, where it again passes under the 
canal and falls into its parent stream the Marne. 

When the Bois des Vincennes was planted and embellished the 
fall in the Canal Saint Maur was taken advantage of to obtain 
water for the lakes and ornamental canals of the new park, and 
waterworks on an extensive scale were erected with the view to 
aeply not only the Bois de Vincennes, but also to supplement that 
of the city of Paris, which was terribly short of the demands of 
its increasing wants. The power turned out to be insufficient for 
the purpose, the fall was too little and the canal too small; it was 
therefore determined to erect a new and higher dam, and to con- 
struct a canal for the special service of the hydraulic machines. 
This canal was formed parallel to that of Saint Maur, and at 
rather more than 30ft. below it, and was tunnelled throughout its 
entire length. 

It will be seen by reference to the engraving, Fig. 1, that the 
mouth of the smaller canal is separated from that of the old one, 
where the two debouch in the Marne by a kind of jetty, the 
object of which is to prevent barges, and more especially rafts of 
wi and charcoal, from drifting across the mouth of the water- 
works canal, which is closed by a fence; this latter canal was com- 
Pleted in 1865 and the other in 1813. 

, The old dam of Joinville, as it was called, and which is not en- 
tirely demolished, consisted merely of a double row of piles across 
the stream which directed the water into the canal when low, and 
was submerged at other times ; such a dam could not of course be 
very elevated, else it would have caused an inundation on the 
slightest flood, and the inundations of the Marne are very serious. 
The year before lastthe whole country from Charenton to Fontaine- 
bleau was under water, factories by the river side covered to their 


r 


door tops, and all the hay in the neighbourhood carried away. 
When, therefore, it was determined to increase the head of water 
at Saint Maur, a fixed dam was not to be thought of; the system 


| 


adopted was to construct below the old dam another in masonry, 
not sufficiently high to cause inundations at any time, and to mount 
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dangerous. 
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CHEMENT OF THE CANALS OF ST. MAUR INTO THE MARNE. 


whenever a flood or other circumstances rendered it useless or 


The new dam consists of a weir and a lock, separated by a pier. 
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this a movable low water dam, which could be let down 


The lock is}to allow the passage of a few barges into the win 
portion of the river not used for general navigation; and altho: 


the opening is 


small, the passing of a craft, with the opening and 
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closing of the gates, occupied six hours. The weir bars the rest 
of the river, the fixed portion forming asub-dudial dam, constantly 
submerged, but nevertheless ciusing a fall of water which serves 
to work the movable dam mounted upon it. On the upper edge 
of the masonry, and along whole length, is fixed an iron 
quadrant or quarter tube; this serves as the hinge of the flood 
shutters, which consist of forty-two plates of iron, each about 3ft. 
high and 5ft. long, turning on the axis of the quadrant and being 
coutinued to a like depth below the axis; the water is made use 
of to open or shut the dam, being introduced either above or below 
the lower portion of the shutters in tho quadrant according to 
circumstances, and by admitting water by both orifices a certain 
balance, or rather opposition, may be created by keeping a portion 
of the shutters shut and the rest open. 

The object of the above arrangement is to obtain facility in opening 
or closing the dam; and the double operation is said to occupy 
only four minutes. The new dam in the Seine at Suresnes, near 
the Bois de Boulogne, which is what is called a barrage & aiguille, 
cannot be opened and closed again in less than forty-eight hours, 
but then the latter when open leaves the entire stream open, while 
the new dam at Joinville, as already explained, is permanent up to 
a certain height. There is one fault in the new dam which 
requires to be remedied: the shutters sometimes fall of themselves 
when the force of the stream changes rapidly, but the arrangement 
deserves attention, and any one desirous of studying it will find, 
by the side of the dam, a specimen of the tube or quadrant with 
its movable shutters. The plan is due to an engineer named 
Lorriche Desfontaines. 

The original waterworks erected for the supply of the Bois de 
Vincennes contain only turbines of 30-horse power each; in 
addition to these there are now two turbines of 100-horse power 
each, and four wheel-turbines each of 120-horse power. The two 
old turbines are to be replaced by others of 100-horse power, so 
that when completed the maximum power of the Saint Maur works 
will reach a total of 88U-horse power. 

The fall of water ranges from two to over four metres. 

The works will be completed by the formation of large filtering 
basins, the water of the Marne being excellent but muddy. 
Advantage has been taken in the meanwhile of a singular circum- 
stance : some fissures having occurred in the sides of the new canal 
the water which passed through them was found to be perfectly 
clarified, and this forms an artificial stream below the waterworks, 
and is the water taken up by the pumps, of which two are attached 
to each turbine, and one to each wheel. One of the turbines sup- 
plies the Bois de Vincennes, lifting nearly 3,000,000 gallons of water 
per day into the Lake of Gravelle, which is 109ft. above the level 
of the Marne, the conduit being 24in. in diameter and more than 
4000ft. long. The four wheels and the other turbine supply the 
lower compartment of the great new reservoir at Menilmontant, 
which has been fully described in THE ENGINEER; the condwmt 
leading to the reservoir is 32in. in diameter, more than 27,000ft. 
long, and rising to the height of 230ft. above the river level. The 
total maximum yield of the St. Maur works is theretore 50,000 
tons in twenty-four hours, 

The great wheel-turbines are new in their arrangement; they are 
placed verticaliy like ordinary water-wheels, but the water enters 
internally and issues from the circumference as in ordinary turbines, 
The two great turbines occupy the centre of the establishment, as 
shown in the engraving, Fig. 2, and the wheel-turbines, of which 
ouly two are seen in the cut, are placed right and left. It will be 
perceived that the drawing consists of three sections taken on dif- 
ferent lines; the portion to the left shows only the outer wall of 
the building removed; the central portion exhibits the turbines 
complete, and that to the right shows a wheel-turbine in section. 

The turbines (the smali ones mentioned above and not shown) 
are on the well-known system, Fourneyron; they make eighty 
revolutions, and the pumps sixteen double strokes per minute. 
These double-action pumps are constructed on the plan of M. 
Girard, who has devoted himself to this and cognate subjects for a 
long series of years, and who has explained his system at length 
: s little work entitled Elévations d@Eau pour Alimentation des 

illes, 

One of the wheel turbines is represented in the engraving, 
Fig. 3. These wheels are all of wrought iron, 38ft. in diameter, 
and make eight revolutions a minute. The circular portion called 
the movable crown is divided on the inner side by curved float 
boards nearly in the form of the brackets of a parenthesis. The 
crown is hollowed out on the exterior—that is to say, the side on 
which the water escapes. These wheel turbines are said to 3e88 
all the qualities both of the ordinary water-wheel and turbine, as 
well as others peculiar to themselves, one of the principal of these 
being the extreme regularity with which the power of the machine 
is developed. 

When the stream which produces the fall of water is swollen 
the level of the water below rises, and the fall is diminished in 
proportion; but on the other hand the quantity of water which 
falls in a given time is increased, so that the total force of the fall 
is pretty nearly constant. If, therefore, the hydraulic motor be 
so constructed as to utilise the whole height of the fall at its 
maximum, and to give out more and more water in proportion as 
the fall diminishes and the volume of water augments, the power 
of the motor will be also nearly constant. The wheel-turbine is 
constructed for the production of these two results, and it is 
affirmed that such is the effect of the motors of 8t, Maur. When 
the fall was reduced to one-half of its maximum height by the 
swelling of the Marne these wheel turbines, we are told, worked 
with their ordinary power, while the ordinary turbines came to a 
standstill. 

The water is introduced into the buckets of the wheel turbines 
at the lower part of the crown, as shown in Fig. 2, by a series of 
twenty orifices or distributors, each of which is provided with a 
trap or valve. These valves are opened and closed by a very neat 
and ingenious arrangement, the agent made use of being the 
compressed air in the water conduits. The air is conducted by 
tubes to as many small cylinders—shown in Fig. 3—as there are 
orifices for delivering water into the wheel; the piston of each 
cylinder is attached to the valve of one of the orifices, so that by 
turning a stop-cock the compressed air is made to act either above 
or below the piston, and thus open or close the valve of the 
distributor. When the fall of water is at its maximum height the 
wheel-turbine works up to 120-horse power, with eight dis- 
tributors open; when the fall is reduced by half sixteen dis- 
tributors are opened, and consequently twice the quantity of water 
passes into’the wheel. In conelusion, it is stated that M. Girard’s 
wheel turbine or turbine-wheel practically lifts a quantity of 
water representing 64 per cent, of the gross power employed—a 
result which engineers will know how to appreciate, 

—————— 
FOREIGN AND COLONIAL RAILWAYS. 

THE vast system of the South Austrian, Lombardy, and Central 
Italy Railway Company is divided into seven groups. We have 
already given some details with respect to the first two groups; it re- 
mains now for us to pass on tothe third group, which comprises three 
lines, viz., from Kufstein to Innsbruck, from Innsbruck to Botzen, 
and from Botzen to the Italian frontier—in all 236{ miles, of 
which 19!{ miles were in operation at the date of the last returns 
on the subject. On the section from Kufstein to Innsbruck certain 
extension operations are now in great part terminated. The 
whole of the way between Kufstein and Innsbruck has been re- 
constructed, and the ballast has been renewed for a distance of 284 
miles. In most of the stations the sidings have also been increased 
and re-constructed. The warehouses have been re-constructed 
and enlarged in five stations, and a new warehouse has been con- 
structed at Kundl, Certain works undertaken at the Kufstein 
station are completed, but at Innsbruck the enlargement of some 
workshops is still on hand. The Innsbruck and Botzen section was 
opened for traffic August 24, 1867. The extreme rigour of the 
pay. by 1867, the difficulty experienced in procuring workmen, 
and the slippings, &., of earth which occurred, did net allow 








































| traffic to be commenced at an earlier date; but only some supple- 








mentary works now remain to be carried out, such as the consoli- 
dation of two tunnels, the repair of some bridges damaged by 
floods, and the establishment of galleries intended to put the 
system out of danger in regard to avalanches, The consolidation 
of the tunnels, pierced as they are through earth with but little 
consistency, presented great difficulties, as the masonry had to be 
renewed without interrupting the service of the trains or compro- 
mising its security. The works undertaken in this regard have, 
however, made pretty good progress, and they will be completed 
in the course of this year. The service of trains was only inter- 
rupted by avalanches for five days during the winter of 1867—8; 
and it will be practicable, without much expense, to preserve the 
line in future from the attacks of these avalanches, which are con- 
centrated over a distance of not more than 1000ft. In order to 
1 to the exigencies of the service, which is carried on under 
difficult conditions, the management has deemed it advisable to 
lay down a second line on the Steinach and Brenner and Franzens- 
feste and Brixen sections; further, the necessary arrangements 
have been made for laying a second line between Matrei and Inns- 
bruck. On the section from Botzen to the Italian frontier, as well 
as on that from Kufstein to Innsbruck, various works of extension 
have been required; these works are now partly terminated and 
artly on the eve of being carried out. The ways of several stations 
tows been re-constructed and completed, so as to enable the com- 
pany to keep pace with the development of the- traffic. The Ala 
station has become a frontier one; and as the Austrian and 
Italian customs and police services are unite in it, some rather 
important works have been carried out in it which have been 
executed with the utmost possible economy. These works com- 
prise station lines, offices, and warehouses for the accommodation 
of passengers and goods, and finally **iostallations ” for the shelter 
of locomotives. The expenditure made in 1867 upon the Tyrolese 
group of lines amounted to £726,326, and £2,393,856 having 
been expended previously, the entire outlay upon the Tyrolese 
lines to the close of 1867 was £3,120,182. The estimated cost of 
the Tyrolese lines was stated in 1865 to be £3,080,000, while the 
definitive estimate must now be carried to £3,400,000. This in- 
crease of cost may be attributed—first, to the disorganisation of 
operations occasioned by the Austro-Italian war of 1866; secondly, 
to some tinexpected slips of earth; and, thirdly, to the now ad- 
mitted necessity of laying down a greater extent of double line 
than was originally proposed. 

The Northern of France Railway Company is executing with 
great rapidity the works of a line from Anor to Laon. Two large 
viaducts, one of seven arches and the other of five arches, which 
are being constructed in the valleys of the Oise and the Gland, 
and another viaduct at Origny, which has not less than twelve 
arches, each of 5i)ft. span, are in a very advanced state, and will be 
completed before the winter fairly sets in. The Anor and Laon 
line is expected to be brought into working in the middle of 
next year. A French Imperial deoree deciares of public utility the 
establishment of a line from Rambervilliers to Charmes; the French 
Treasury will allow the department of the Vosges in aid of this line 
a subvention of £22,667. M. Collet-Meygret, engineer-in-chief of 
bridges and roads for the department of the Haute-Savoie, is 
charged with the task of making definitive surveys for a line from 
Annecy to Annemasse, and from the latter place to the Swis 





frontier. The concessions of the enormous system of the Paris, 
Lyons, and Mediterranean Railway Company have been 
revised by a new convention concluded with the State 


this year. They are now of the following importance:—Old 
network, 25943 miles; new network, 1026 miles; total, 36214 
miles, Of this immense network the company has now brought 
2386} miles into operation. <A line from Auch to Toulouse has been 
commenced in the valley of the Save, over a distance of fifteen 
miles. Another line between Auch and Tarbes has reached a very 
advanced stage between Miranda and Lamazére, the works of art 
being completed; great activity is also displayed at Miélan and 
Villecomtal. Surveys for a second departmental line have been 
decided on by the council-general of the Charente. 

It appears that the number of trains run in the year ending June 
30, 186), by the East Indian Railway Company was 33,854. Of 
these 7382 were passenger trains, 18,666 goods and mineral trains, 
and 7806 mixed trains. The number of trains run during the same 
period on the Great Indian Peninsula Railway was 40,501, of which 
15,889 were passenger trains, and 24,612 goods and mineral trains. 
The Madras Railway Company ran last year 10,214 trains, all of 
them being mixed. The Bombay, Baroda, and Central India Rail- 
way Company ran last year 9043 trains, viz., 682 passenger 
trains, 2254 goods and mineral trains, 1128 mineral trains, and 4979 
mixed trains. The Scinde Kailway Company ran last year 2026 
trains, viz., 74 passenger trains, 890 goods and mineral trains, and 
1062 mixed trains. The Punjaub Railway Company ran, in 1866—7, 
4764 trains, of which 1594} trains were passenger trains, 267] goods 
and mineral trains, and 29014 mixed trains. The Eastern Bengal 
Railway Company ran last year 5971 trains, viz., 5825 passenger 
trains, 1470 goods and mineral trains, and 676 mixed trains. The 
Great Southern of India Railway Company ran last year 2283 
trains, all mixed, The Calcuttaand South-Eastern Railway Company 
ran last year 1154 trains, of which two were goods and mineral 
trains exclusively, and the remainder mixed trains. The Oude and 
Rohilcund (late Indian Branch) Railway Company ran, in 1866—7, 
276 trains, all mixed. The aggregate distance travelled by each 
company’s trains, in 1866—7, was as follows:— East Indian, 5,238,998 


miles; Great Indian Peninsula, 2,629,665 miles; Madras, 
1,361,794 miles; Bombay, Laroda, and Central India, 
756,973 miles; Scinde, 218,760 miles; Punjaub, 562,483 





miles; Eastern Hengal, 424 miles; Calcutta and South 
Eastern, 61,644 miles; Great Southern of India, 103,124 miles; and 
Oude and Rohileund, 11,592 miles. The total working expenses 
per train mile run varied considerably upon each railway. Upon 
the East Indian they amounted to 3°51s.; upon the Great Indian 
Peninsula, to 596s. ; wpon the Madras (north-west line), to 2*51s.; 
upon the Madras (south-west line), to 308s. ; upon the Bombay, 
Baroda, and Central India, to 734s. ; upon the Scinde, to 8‘UU0s. ; 
upon the Punjaub, to 4'12s. ; upon the Eastern Bengal, to 4‘00s. ; 
upon the Great Southern of India, to 2°25s.; upon the Calcutta 
and South Eastern, to 4°28s. ; and upon the Oude and Kohilcund, 
to 200s. The most cheaply worked line in India, in 1866—7, was 
thus the Oude and Rohilecund. The charge per mile for main- 
tenance and renewal of way and works was as follows upon each 
system in 1866—7 (the reader should note that our figures now refer 
to pence and not to shillings):—Hast Indian, 8°50d, ; Great Indian 
Peninsula, 14°52d. ; Madras (north-west line), 12°70d.; Madras (south- 
west line), 13°00d.; Bombay, Baroda, and Central India, 21°71d.; 
Scinde, 20°00d. ; Punjaub, 8°25d.; Eastern Bengal, 10°62d.; Great 
Southern of India, 5°75d. ; Calcutta and South Eastern; 10°72d. ; 
and Oude and Rohileund (a recently opened line), ni/. The cost of 
producing locomotive power by wages and materials, per train 
mile run, stood as follows, in the case of each Indian system in 
1866—7 :—East Indian, 15°2/d. ; Great Indian Peninsula, 30°72d.; 
Madras (north-west line), 12'70d.; Madras (south-west line), 
13°00d. ; Bombay, Baroda, and Central India, 27°66d. ; Scinde, 
48°00d.; Punjaub, 16°50d. ; tern Bengal, 14 84d.; Great 
Southern of India, 12°80d, ; Calcutta and South Eastern, 17°39d. ; 
and Oude and Rohileund, 9°01d. The great difference observable 
in the two latter comparisons arose from floods, the high prices 
paid for coal, &e, 
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THE NORTON IRONWORKS. 


Tue Norton Ironworks, situated about two miles from Stockton- 
on-Tees, and close adjoining the North-Eastern Railway (Hartle- 
pool branch), have been established for a considerable period; but 
they have lately attracted a good deal of attention owing to the 
fact that the company have erected a furnace of unusually large 
dimensions, which ion up to this time, worked most satisfactorily, 
and has uced results that are thought specially striking, even 
in Cley , where numbers of furnaces are working in a highly 











efficient manner. We are indebted to the Jron Z'rade Review for 
the following description of the place :—Approaching the works 
from the railway, an extensive foundry occupies a large area, 
Beyond this we come to three blast furnaces, now designated 
“small” ones, though, when they were erected, they were 
regarded as the largest furnaces in the district, and many specula- 
tions were made as to the success of the new plant. These 
furnaces are not now employed for smelting Cleveland ironstone, 
Two of them are appropriated for smelting the titaniferous iron 
ore of Norway, alimited company having recently been formed for 
the purpose of bringing this mineral intouse. Kach furnace, when 
in operation, will produce about 100 tons of the titaniferous pig 
iron, which is of a beautifully homogeneous structure, and is now 
coming into extensive use for mixing with other kinds of iron 
in the manufacture of armour-plates, steel crank axles, tires, and 
similar work, Used as a mixture with the best brands of pig 
iron, the quality of the finished article is much improved, and, 
when used with inferior brands, much better results are obtained 
than would otherwise be the case. The third old furnace ig 
used for calcining lime. These three furnaces are fully equal 
to the larger kinds to be found in the older ironmaking 
districts; but they are completely dwarfed by the immense 
furnaces recently erected at «a short distance from the 
old works, A deep valley opens out northwards, and 
into this the slag produced since the works were opened has 
been tipped, until a great mound has been produced, which is kept 
up by appropriate retaining walls, and forms an excellent founda- 
tion for the new furnaces and plant. It is contemplated putting up 
three of the large furnaces; one only has been put in operation, 
The one now working is 85ft. ia height. It is constructed of 
fire-brick, and is bound with massive wrought iron hoops at regular 
intervals, The diameter at the boshes is 25ft. The heating 
stoves —arranged on Barrett and Player's patent, the peculiarity of 
which is the existence of a combustion chamber underneath the 
i are very close to the furnace, and are eightin number. The 
blast is delivered at a temperature calculated to be about 1100 deg. 
Two stoves work to each tuyere. There are two foreplates, so 
that the slagging can be done on either side of the furnace, as may 
be most convenient. 'The great quantity of slag run out from the 
furnace necessitates the use of five slag bogies, which are filled by 
an ingenious arrangement devised by Mr. Barrett. The furnace 
now rapidly approaching completion is built on the same plan, and 
is of corresponding dimensions. The materials are delivered on 
the level to the top of the bunkers, the natural slope of the ground 
favouring this arrangement. The hoist is a vertical engine lift, 
working in a brick chamber, which extends from the bottom of the 
bunkers to the charging plate, so that the minerals have only to be 
once lifted after being tipped out of the railway wagons, No cal- 
cining kilns are used, the ironstone being purchased in a calcined 
state. Rosedale and Cleveland ironstone are mixed in varying 
proportions, but the former generally forins one half or two-thirds 
of the charge. ‘ihe quantity of iron made by this furnace is very 
remarkable. From the commencement of operations it has done 
well, and has gone on gradually increasing its production. For 
some time past it has averaged from 530 tons to 550 tons per week, 
all foundry iron, Nos, 3 and 4. The week preceding our visit we 
inspected the records of make, and found that 553 tons had been 
produced. Three casts are made daily. The blast is supplied by 
the engines that formerly were required to work the older fur- 
naces. . The engine-house contains tree horizontal high pressure 
engines, the blowing cylinders of which are S84in., with 7ft. 
stroke. They have been in use since 1856, and have worked re- 
markably well. It is noticeable that whilst the old furnaces re- 
quired the whole of these engines to keep them in blast, the new 
one, making more iron than the other three put together, is blown 
by means of one of these engines. This betokens a far gveater 
economy in the amount of fuel used, and we find that the quantity 
required to make a ton of pig iron is above 20cwt. A range of 
six boilers supplies the steam required for the new furnace. A 
careful examination of the new furnace showed no indication that 
there was anything exceptional in the present mode of working, or 
that would lead to the conclusion that the results now being 
obtained could not be relied on indefinitely, without more than the 
ordinary wearing of the furnace. We need hardly say that the 
quantity of iron made at Norton is much above the average of the 
best large furnaces in Cleveland. The experience of Mr. Barrett, 
the managing director of the company, would seem to indicate that 
he has demonstrated what dimensions in blast furnaces will give 
the best results. At all events, it is not easy to understand how 
any more effective work can be produced than is now being done 
at Norton. 

We ought not to omit a brief notice of the foundries which form 
part of the company’s works. The principal one consists of a long 
building specially laid out for the casting of railway chairs, One 
end is devoted to bow] sleepers and the other to ordinary chairs. 
When this foundry is in full operation it is capable of turning out 
150 tons of finished chairs per day. The iron is smelted in two of 
Woodward's steam jet cupolas, Itis ran into a large ladle travers- 
ing a tramway, and from this is poured into smaller ladles, one 
of which is fixed close to each turn table. The turntable itself is 
a very ingenious arrangement for making the chairs expeditiously. 
It was patented by Mr. Barrett years ago. The chairs are moulded 
by Jobson’s patent plan, and the moulds are then put upona turntable, 
upon which they are made to move round gradually totheladle, There 
the chair is cast, and the box is allowed to pass forward to the oppo- 
site side of the shed, by which time the iron has consolidated, and 
the chair can be taken out. A number of these tables are at work; 
and we noticed that the moulding operations were so expeditiously 
performed that a mould was put upon each frame at intervals of 
three-quarters of a minute. In the miscellaneous foundry they 
were casting a number of caissons, intended to form part of a 
hydraulic apparatus for lifting ships. These pipes are each 
6ft. Gin, in diameter, and 9ft. in length, and weigh tive tons each, 
They are being made for Messrs. Emmerson and Co., engineers, 
Stockport. 

It only remains to be mentioned that a few years ago the 
Norton Ironworks were transferred from Messrs. Warner, Lucas, 
and Barrett, the proprietors, to a limited liability company, whose 
head offices are at Manchester, Mr. Barrett, being the resident 
managing director at Norton. Messrs. Warner, Walduck, and Co., 
of 11, Old Jewry-chambers, are the London agents, 











Some experiments have been in progress for the last fortnight 
at Deptford, for the purpose of utilising the heavy oils of tar as 
fuel, an object of which we have heard a great deal from various 
inventors and non-inventors of late. The plan which Messrs. 
Dorset and Blythe (who are at present engaged in distilling tar at 
Wharlick’s Patent Fuel Store, Deptford), adopt is simply that of 
vaporising the oil in a small boiler or retort, and passing the 
vapour direct into the fire-box of the steam boiler by a pipe, whic 
makes one or two coils on the flooring of the ash-pit, and allows 
the escape of this vapour through five or six perforations of about 
1-l0in. in diameter. The boiler in which the experiments have 
been tried is that of the steamer Retriever, a vessel of about 400 
tons, The fire-bars of her three furnaces have been removed and 
about half the ash-pit bricked up, in such a manner as to allow of 
a very limited supply of air. Over these bricks the coil of perhaps 
12ft. , ao of 1}in. pipe is laid, having only six perforations for each 
of the three furnaces, Steam was raised to 201b. in about fifty 
minutes after the ignition of the vapour, and the vessel’s screw 
was set to work, and kept going for some time; but no demonstra- 
tion of the quantity of fuel consumed and water evaporated was 
made, theretore, except as showing that steam can thus be raised 
by hydrocarbon oil, this experiment, which took place on Wednes- 
day, was of ho value. A irial trip of the vessel is however to 
take place on Monday next, from which we hope to glean more 
definite information. ‘The small boiler used as a retort is of the 
ordinary upright single flue construction, with a fire box about 2ft. 
in and the oil is pumped in by hand at about 40 1b, pressure 
per inch. 
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RAILWAY MATTERS. 

We are sorry to learn that Mr. C, E. Austin, MICE, 
Engineer of the Smyrna and Cassaba railway, having caught per- 
nicious fever in an exploring mineral expedition to the north of 
the railway, has been brought into Smyrna in a very precarious 


state. 

Iv consequence of the increased impetus given to the Austrian 
iron trade, several railway companies, and especially the Lemberg- 
Czernowitz, owing to its proximity to various large works, have 
had an increased traffic. On that line it has been found necessary 
to increase considerably the rolling stock, and tenders for the same 
have been issued. 

Ir is stated that the Government have decided upon dealing 
with the Irish railways in a thorough and comprehensive manner, 
The various reports of the commissioners show the absolute 
necessity of some action being taken on the subject, and the great 
benefits which would result to the country from the adoption of 
some well-considered plan of administration. 

THE inquest on the bodies of the men killed in the recent 
accident on the Rugby and Leamington branch of the London and 
North-Western Railway was resumed yesterday. Among the 
witneeses examined is Captain Tyler, who says the accident is 
clearly traceable to the failure of the fastenings of three “* chairs,” 
wwich the engine displaced in passing over them, The inquiry is 
sti!] going on. 

THERE are great variations discernible in the proportion of loco- 
motives to mileage and to rolling stock on the different Indian 
lines; thus, the East Indian has one locomotive to 3°18 miles, the 
Madras one to six miles, and the Great Southern one to eleven 
miles, while the ratio of vehicles to each locomotive on the 
respective roads was fourteen, twenty-eight, and sixteen. The 


great cotton line, the Bombay and Baroda, has forty-six vehicles | 


per locomotive, 
Tue Witepsk and Orel Railway will be opened to Roslawe, 
about half way to Orel, on the !0th inst., and if the weather 


continue favourable line will be further opened to Orel on tho 








Ist of November. This will form a junction with another railway 
which will bring the Dunaburg line into railway communication 
with Moscow. Other lines will give them communication with 
St. Petersburg, also with a railway to Ki , which will form 
part of a main line to Odessa The Minister of Ways, who had 
inspected the W itepsk and Oriel line, has also express 1 his 
perfect satisfaction with the state and working of the Dunaburg 


and VW itepsk line. 

ANOTHER important Oriental railway project, tl 
the East with the West, is said to have been arranged. Turkish 
Government has granted a concession for the construction of a 
new line to an Anglo-Belgian Company, of which Count Zichy 
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Austrian Privy Councillor, is the president rhe route of this 
line will be from Constantinople, vid Ad 1 ssa, to 
Belgrade on the one side, and on the other from tinople to 
Varna, joining the projected trunk line from Bucharest and Jass} 





and Suczawa to the Lemberg-Czernowitz Rai 
Government, it is said, regards the construction 
both from a political and commercial point of 
favour. 

Mr. HESELTINE, the chairman of the Buffalo and 
Railway Company, in a circular to the bond and st« 
the Grand Trunk of Canada Railway Company, cong 


The Aust 























on the success which has attended their efiorts to « 

the proprietors after four months’ hard labour, stati it was 
only one step towards a change in the ma nt of any. 
He asks the bond and stock holders to demand a fora 
change of management on the simple ground that nt 
directors have been in office a long time, and that unde: oliecy 
with an annual revenue exceeding £1,300,00U, they cannot pay in 


terest on the first preference bonds, 

Ir the introduction of railways into India was tardy, their 
development in that vast country has, all things considered, been 
encouraging, Sixteen years ago India had no railways. In 1853 
the first line was opened ; by the end of the year twenty-two mil 
were in working order; now 3943 miles are in use by the public. 
Since 1860 the construction of permanent ways has been cifected 
with greater vigour than at first, for during the six years ended 
with 1866 no less than 2735 miles of new road were laid down and 
opened, The average work of those years was 45) miles annually. 
Last year 349 miles more were added, and thus the aggregate 
mileage was brought up to the number stated above. 

We learn that the prospects of the Great Eastern line are very 
encouraging, the increase of traffic is large, considering the 
company has not added one inch to their line since 1867, and it 
appears the traflic at Harwich, which was formely worked at a 
great loss, is now yielding a profit. It is expected the company 
will be out of Chancery early in November. The great coal depot 
at Whitechapel will be completed in a few weeks, and this, 
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taken in connection with the excellent arrangements lately entered | 1 
; Antwerp as to a means of defending the passes of the Scheldt by a 


into with the Great Northern Company, for through traffic to 
and from the north, vid March and Spalding line, must cause a 
great addition to their weekly receipts. It must be remembered 
also that in July, 1867, there was a deficiency of £60,000 due to 
preference holders, which was made good out of the earnings of 
the second half of the year. In July, 1568, all preference dividends 
were paid out of the earnings of the first half year, and a bal 
of £8000 was left in hand, so that in reality the company started 
£68,000 better in July, 1568, than they did in July, 1507. 

THE half-yearly meeting of the West Somerset Railway Company 
was held on Friday, at Williton; Sir R. P. Acland in the chair. 
The report stated that the offer of the chairman, Sir A. A. Hood, 
M.P., and Mr. L. Walker to take the 246 unissued supplemental 
shares was accepted. The minimum rental for the six months 
ending the 30th of June last, after payment of the interest on the 
debenture bonds, left a balance of £1247 icable to the pay- 
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ment of a dividend on the first issue of £ ) preference 
shares, and of the current expenses. It was recommended 
that a dividend at the rate of 4} per cent. per annum on 


the 5 per cent, dividend shares should be declared. The receipts 
on account of traffic were for the six months ending the 30th of 
June £3397, as compared with £3077 in the corresponding half of 
1367, showing an increase of £320. In the twelve weeks between 
the 28th of June and 20th of September the receipts were £2266, 
while in the corresponding twelve weeks of 1867 they had been 
£2128, showing an increase of £138. 

THE half-yearly meeting of the City of Glasgow Union Railway 
Company was held on Tuesday, in Glasgow; Mr. J. R. Stewart in 
the chair. The report stated that since the last half-yearly 


| probably the largest in the world. 
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THE ENGINEER. 


MISCELLANEA. 

THE accounts of the Mersey Docks and Harbour Board for the | 
year ending the 24th of June last, after payment of all claims and 
liabilities, including poor-rates, show a surplus of £41,000. } 
_ Duntne the present year 345 lives and eighteen vessels have | 
been saved by the crews of the Lifeboat Institution. This fact 
alone proves how well deserving the society continues to be of 
public support. 

THE great clock at the Houses of Parliament, which has been 
going with the greatest accuracy since it was first fixed in the 
clock tower eight years ago, is about to be stopped for a short 
time for the purpose of being cleaned by the makers, Mesars, E. 
Dent and Co., in whose charge it remains. 

Ir is under the consideration of the Admiralty to break up 
several of the old wooden ships belonging to the Royal Navy in 
Sheerness dockyard. If decided upon, a number of extra men will 
have to be entered for the purpose, in consequence of the present 
statf of Sheerness dockyard being entirely engaged for some time. 
ATION has been received at Chatham dockyard, 
to the effect that the Great Eastern steamship may be expeeted 
to arrive in the Medway very soon, to take up her former 
moorings, near Saltpan Reach, in readiness for receiving on board 
the new Atlantic cable about to be submerged between France 
and America. 

IN consequence of orders received from the Admiralty by the 
officials of Sheerness dockyard to lend the proprietors of the 
Great Eastern steamship several anchors to moor her safely at 
Saltpan Reach, several of the largest anchors have been got ready 
for ae aut ship when she arrives in the Medway, which is 
expected dally, 
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THE Government machine shop at Charlestown, Mass., has just | 
completed the largest planing machine in the United States, and 
J It will plane a piece of iron 
40ft. long, 20ft. wide, and 20ft. high. One of the bed pieces 
zhs over forty tons. Seth Wilmarth, the master machinist of 
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| 
the yar’, was the designer. 

THE foreign exports of petroleum, from the United States, from 
January lst to September |2th, have been as follows, for the years 
indicated :—1868, 67,921,290 gallons; 1867, 41,949,820 gall . 

ib, 39,792,292 gallons; 1865, 12,680,554 gallons, Received at 
New Ye from January Ist to September 12th: 1868, 692,029 | 
barrels; 1867, 792,507 barrels. 

AmonGst the candidates for the office, just vacated by Dr. | 
Letheby, of gas examiner for the city of London, is Dr. B, H. 
Paul, tor some time principal as-istant, in University College 
laboratories, to Professor Graham, now Master of the Mint. Dr. 
Paul has long devoted himself to the study and analysis of coal 





and its various products, and has a ved a high reputation in | 


that branch of chemical science, 
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TATUE of James Watt was unveiled on § 

e presence of a large concourse of people. 
idio of Mr. Munro; the size is larger than 
block of Carrara marble. The 
the cost of it has been de- 





m a solid 
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on at ding plinth of freestone ; 
frayed by public subscription, no small share of which was contri- 
buted by the working men of Birmingham. 
Tue Irish Science and Art Commission has concluded its inquiry 
5 tal 


in Dublin, having been engaged taking evidence at the Castle for 
above a month, s report will be finally considered at meetings 
the commission in London. The Commissioners are—the 
Marquis of Kildare, Mr. G. A. Hamilton, the President of May- 
nooth College, the Rev. Dr. Haughton, Professor Huxley, Professor 
Wyville Thomson, and Captain Donnelly, R.E. 


ol 


Tut Moniteur publishes a report to the Emperor from the 
Minister of Agriculture, Commeree, and Public Works on the 
execution of a geological map ef France. That document is 
followed by an Imperial decree ordering the works to be carried 
out at the cost of the State, under the directions of M. Elie de 
Beaumont, Senator, and Member of the Institute. It is to consist 
of 286 sheets, on a scale of 1 in 80,000, and to be completed in ten 
years, 

THE rope trade business has been in general very dull; the 
only animation in the hemp trade, says Messrs. warnock, Bibby, 
and Co.'s Circular, has been caused by a great fire at St. 
Petersburgh (which destroyed about 700 tons of hemp and 
1500 tons of flax), and the large demand for Manilla hemp 
required for the new Atlantic cable; these circumstances have made 
afirm market for both descriptions of rope, We have no change 
to advise in the prices of Manilla and tarred hemp rope this 
month. We beg to call attention to an important reduction in the 
price of wire rope. Yarn is more plentiful, but the price of coir 
rope is high, and likely to continue so. 


Some officers of engineers have just been making experiments at 


system of torpedoes placed in three lines, the explosion of which 
is regulated by the use of a camera obscura. The instrument is 
fixed at a certain point, and whenever a ship # over it its 
image is reflected on the mirror at the camera. When the image 
arrives at a certain determined point the eleetric current is 
applied, and the explosion takes place immediately. The mines 
are numbered, and each has a corresponding mark in the chamber. 
The method of observation is simple and sure, and was adopted 
for the defence of Venice in the late Italian war. The trials 
succeeded perfectly, and are soon to be repeated on a larger 
SC ile. 

Mr. WILLIAM Crookes, F.R.S., makes the followine contribu- 
tion to the discussion now going on relative to deleterious dyes :— 
** Within the last few years manufacturers have adopted the plan 
of saturating picric acid with an alkali before using it, and 1t is 
not improbable that wool so dyed, and then imperfectly washed, 
may have produced some of the effects complained of. If 
this turns out to be the true explanation manufacturers may 
feel interested in knowing that, by the use of this alkaline 


| compound of picrie acid, they run the risk of not only p soning 


meeting the contractors had confined their operations almost | 


entirely to the formation of the bridge carrying the Shields road 


over the railway at Pollockshields Junction, and to the completion 
of the diversion of the canal and works in that neighbourhood. 
The directors, however, were now empowered by the approval of 
the recent meetings both of this and the other two contributing 


companies, to carry out the scheme then approved, and the works | 


on the north side of the Clyde necessary for effecting a junction 
with the Coatbridge Railway would at once be resumed. It had 
been resolved to form a passenger station at Dunlop-street for 
the accommodation of the Glasgow and South-Western Railway 
Company’s traffic. This object would immediately engage the 
attention of the directors. In terms of the Act of 1867 the shares 
raised under the original Act, other than those subscribed for by 
the North British and Glasgow and South-Western Railway 
Companies, had been converted into preference stock, the proceeds 
of which were devoted to the construction sf the stations at 
Dunlop-street and the College. The directors congratulated the 
shareholders that the financial difficulties that had so long encum- 

red the a of the undertaking appeared now to have been 
overcome, they looked forward with confidence to the comple- 
tion of the scheme. 
foran extension of time, 


their customers, but also of blowing themselves up, as it is 
almost as explosive as nitro-glycerine, and has already destroyed one 
factory, with loss of several lives. Should the dye retain this 
character in the fabric, the wearers of these socks would be able to 
vary the excitement they are now indulging in in a highly sensa- 
tional manner.” 

THE Cologne Gazette gives the following particulars, ‘‘ according 
to the most trustworthy accounts,” relative to the extent to which 
the various armies of Europe are now provided with breech- 
loader In the North German army the infantry of the line and 
the rd are all armed with needle-guns, of which there is also a 

ent supply for the reserve and forthe garrisons. The arming 
of » whole of the landwehr with converted needle-guns was also 
decided upon last June. Of the South German troops those of 
Hesse, Baden, and Wurtemberg are all armed with the needle- 
gun, while Bavaria only began a few months ago to supply the 
Werner gun to her army. Austria had armed 300,0U0 men 
with the converted Wiinzllast July. The whole of the French 
army may be regarded as being supplied with the Chassepot since | 
last spring. In Belgium the Albini gun is to be in the hands of | 
every soldier of the line by the Ist of October. In Italy thirty-two | 
battalions of bersaglieri were armed last July with a rifle similar 
to the Prussian needle gun, with slight modifications, The English 
army has, since the beginning of the year, carried the Snider. The 
arming of the Danish army with the Remington rifle is also com- 
plete ; and Russia makes the greatest efforts te hasten the supply 







| to her troops of Carlen needle guns. Of the other states, Holland, 


It was alse resolved to ly to Parliament ' loaders into 
. apply P 


Sweden, Roumania, and Servia have only just introduced breech- 
their respective armies, while in Turkey, Spain, and | 
the soldiers still carry the old musket, 


| on his disc, 


| soon acquires a white heat, and 


| be noticed th 


| acid were there, starch would alone remain. 
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NOTES AND MEMORANDA. 
Own the morning of November 5 the sun will rise with Mercury 
i The transit of the planet will end two hours after 
sunrise. 

Ir is stated that timber, rendered fire-proof by saturation with 
silicates, is extensively used in Germany for flooring planks, doors, 
and staircases. 

AN enormous sun-spot was distinctly visible to the naked eye on 
August 14, We are not aware that any European observers noticed 
the circumstance ; but the owner of Fern Lodge Observatory, 
Palisades, Rockland, county New York, who has supplied an in- 
Gassing papas of the spot, announces that it be clearly 
seen with the naked eye. 

A somewHaT remarkable fall of meteorites is recorded in 
Comptes Rendus for August 3, as having taken place in Piedmont 
on February 29, 1868. Several large masses of meteoric matter 
would seem to have burst, the fragments falling over an exten- 
sive area. On analysis the fragments were found to contain silica, 


| sulphur, phosphorus, copper, metallic iron, oxide of iron, nickel, 


manganese, chromium of iron, alumina, magnesia, potash, lime, 
and soda. 

So few analyses of milk have been recently published, that we 
extract from an American journal the results of the analyses made 
by Professors Miiller and Eisenstiick, of the Royal Agricultural 
Academy of Sweden. The analysis was made of milk collected at 
different times of the day and year, and gave very uniform results, 
The highest percentage of water was 88°35 ; the lowest 85°92. The 
following is the statement :—Fat (butter), 405; albumenoids 
(caseine, &c.), 3°32; sugar of milk, 4°71; ash, 0°73; water, 87°19 ; 
total, “00, 


Two parallelopipedons of ice, of the temperature of 29 deg., Gin. 


| long, 2in. wide, and two thirds of an inch thick, were fastened by 


wires and two iron bars. By a peculiar mechanism their surfaces 
were placed in contact and kept in a continued and most violent 
friction for some minutes. They were almost entirely converted 
into water, which water was collected, and its temperature ascer- 
tained to be 35 deg., after remaining in an atmosphere of a lower 
temperature for some minutes. The fusion took place only at the 
plane of contact of the two pieces of ice, and no bodies were in 
friction but ice. 

THOMSON showed that the ebb and flow of the tides being due 
to the earth’s revolving on her axis under the moon’s attraction, 
the energy of the tides is really taken from the energy of the earth’s 
revolution, part of which is thus ultimately dissipated in the heat 
of friction caused by the tides. The general tendency of tides on 
the surface of a planet is to retard its rotation till it turns always 
the same face to the tide-producing body ; and it is probable that 
the remarkable fact that satellites generally turn the same face to 
their primary, is to be accounted for by tides produced by the 
primary in the satellite while it was yet in the molten state. 

CHROMATE of iron, which is found so abundantly in Maryland 
and Pennsylvania, has recently been used for alloying iron and 
steel to considerable extent, and with highly satisfactory results, 
the steel made from the mixture being the hardest known. Works 
for its manufacture have recently been erected, und a company 
formed whose capital is 400,000 dols., which isin active operation. 
The extension of the use of this mineral for hardening various 
manufactures of iron is now under experiment, and if the results 
prove satisfactory the consumption of chrome ore, or chromate of 
iron, will be large. 

A NEW gas lamp, termed the Bourbouze, is now being used in 
France, and is said to be as brilliant as the oxyhydrogen light, and 
less expensive. Coal gas, intimately mixed with air, is urged with 
gentle pressure along a tube, and made to pass through a metallic 
plate piereed full of minute holes. By this means a vast number 
of jets are obtained, whieh, after being driven through a fine tissue 
of platinum wire, are lighted in the ordinary way. The platinum 
ives out so brilliant a light that 
it cannot be supported by the naked eye. About one cubic metre of 
gas is consumed per hour. 

AT the Norwich meeting of the British Association, Dr. T. L 
Phipson read a paper ‘‘On Sulphocyanide of Ammonium,” in 
which he pointed out a fact of some importance to agriculturists. 
Dr. Phipson stated that for many years past the ordinary sulphate 











- 


| of ammonia manufactured in gas works by neutralising gas liquor 


with sulphuric acid contained small quantities of sulphocyanide of 
ammonium, say from 2 per cent. to 4 per cent.; but latterly many 
specimens of commercial sulphate of ammonia contained a very 
much larger proportion, some specimens yielding as much as even 
75 per cent. of sulphoeyanide. So that, in fact, the article might 
rather be named impure sulphocyanide of ammonium than sul- 
phate of ammonia. The knowledge of this fact is of great impor- 
tance to makers of chemical manures and farmers, inasmuch as 
only one-half of the nitrogen existing in sulphocyanide can be made 
available for manuring’ purposes, 

At the meeting of the British Association the report “On the 
Chen.ical Nature of Cast Iron,” by Dr. Matthiessen and Dr Russell 
was read by the latterand led tosomediseussion. Itseems that though 
no less than seventy experiments were made in the production of 
pure metallic iron from its various compounds, the reporters had 
not yet succeeded in obtaining any iron perfectly from sulphur. 
Dr. Mathiessen hoped, however, by continuing his researches, yet 
to obtain a perfectly pure sample of metallic iron. In the course 
of the discussion which followed, Mr. Sutton suggested that 
probably the presence of sulphur in iron was only anether instance 
of the persistence of that element in the atmosphere, as shown by 
the experiments of Mr. W. F. Barrett, who first devised the 
method of detecting the presence of sulphur upon the surfaces of 
bodies exposed to the air by projecting upon them a flame of hydro- 
gen, a magnificent blue flame resulting therefrom, 

In a careful investigation of many years’ observations of the 
stars Polaris a Cephei, and 3 Ursa Minoris, Mr. Stone of the Green- 
wich Observatory has noticed a periodic variation, which appears 
to depend upon the position of the moon’s nede. He remarks, 
that *‘if this evidence be considered sufficient to indicate an ap- 
parent periodical change in the co-latitude of the Greenwich 
Observatory, 1t may perhaps be taken as a proof cf the yielding of 
the earth’ecrust under the moon’s action, or referred to a systematic 
deformation of the atmosphere arising from the same cause. Very 
slight changes in inclination of the general direction of the effec- 
tive strata of the atmosphere would be sufficient to produce in the 
co-latitude apparent variations of the required amount.” It may 

a somewhat similar anomaly appeared in the re- 
sults of the Rev. R. Main’s attempts to determine the annual 
parallax of ¥ Draconis. The effect of this was that the annual 
parallax came out a negative quantity! This, of course, if referred 
to the effects of a systematic deformation of the atmosphere, would 
indicate one having an annual period. 

Waar is iodide of starch? This question receives an answer in 
the reeent inquiries of M. Guichard. M. Guichard thought that 
an examination with the dialyser would throw light upon the 
question. If there existed, in fact, a combination of iodine and 
stareh, the compound ought to be colloidal, and remain in the 
dialyser ; if, on the contrary, only dissolved iodine and hydriodic 
M. Guichard made 
a great number of experiments, and he remarked that iodine passed 
the dyaliser first, then hydriodic acid in large quantity, afterwards 
the iodide became suddenly decolorised, and later the iodineas well 
as the hydriodic acid ceased to be disengaged. When the experi- 
ment was made with iodide of starch decolorised by heat, the dis- 
engagement of iodine was difficult to perceive, that of hydriodic acid 
was alone observed ; the same was the case with the iodide heated 
in close vessels for some hours to 100deg., then to 150 deg. The 
colourless iodide of starch has then no existence; the so-called 
iodide of starch is simply starch tinted by iodine. Heat thus sepa- 
rates the iodine from the starch ; the iodine then remains in the 
water, either as such or as hydriodic acid, ’ 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


_—M. XAviER, Rue de la Banque. ¢ 
EN. —Messrs. x ASHER and Co., 20, Unter den Linden, 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
sT, PETERSBURG.—M. B, M. Wotrr, Bookseller. | 
MADRID.—D. Jose Aucover, Editor and Proprictor of the 
«“ Gaceta Industrial,” Preciados 49 y 51. 
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PUBLISHER'S NOTICE. 

There is reason to believe’ that the weekly sale of THE 
Exoiveer ts actually more than double that of the low- 
riced engineering journa's combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
se! ves Possess conclusive and satisfactory evidence. 
td AEE 





TO CORRESPONDENTS, 


D.(Swansea) — We shall endeavour to meet your wish. 

re B. C.—We have not used the boiler ourselves, and we have heard nothing but 
‘good of tt. ; ; 

T. M. B. (Wellington).— We shall be pleased to receive your paper on timber, 
whéch has not yet come to hand. ' ; ; : 

W. M. (Bolton ).— We shall publish a supplement supplying the information you 
want in an early impression. ; : ; 

W. R. R.— The coil to which you refer is now being made, It will be the largest 
ever constructed ; we shall give full particulars in due course. 

AN OLD CORRESPONDENT.—The Bourd has not the power, but tf excessive speed 
were maintained the inspector might consider the permanent way unsuited to 
sustain it. 

Jas. THOMAS (Parry ville) 
from this office if you wish. 
‘advance. 

YOUNG MECHANIC,— The double or triple thread is used to gain strength, not 
power. You can always ascertain the power gain 2 by a screw by remembering 
that it is measured by the ratio existing between the distances passed over by the 
power and the load in one revolution; and tt is not necessary to know the pitch 
of the screw to ascertain this. 

A SUBSCRIBER.— We have replied to the questions put by you at least fifly times, 
You will find all about the Board of Trade examinacions in THE ENGINKER 
for February \ith, 1865, page 103. Bourne's ** Catechism of the Steam 
Engine,” Brown and Maw * Un the Steam Engine,” and Murray “ On the 
Marine Engine.” 

CaRpirr.—(1) We have no more information than has been published in THE 
ENGINEER. (2) Alexandria is dear, and uncomfortable and unhealthy in the 
summer. (3). We cannot tell what any contractor will pay, but we fear as 
little as possible. A foreigner, not knowing Arabic, is of no use as timekeeper 
over natives, or as storekeeper ; he would want an interpreter. There are plenty 
of people there who speak English and Arabic, and who can be got cheaply. 


You can have THE ENGINEER sent 
The subscriplion is £2 2s. 


you direct 
per annum, payable ta 


CONCRETE TANKS, 
(To the Editor of The Engineer.) 

§1z,—Can any of your readers give me an idea of the cost of constructing 
concrete tanks to hold 150,00 and 250,0)0 gallons respectively, and to be 
arched over ? -_—_—_— J. A. 

STREET TRAMWAYS. 
(To the Editor of The Engineer.) 

Sin,—Could any correspondent give me some idea of the cost of street 
tramways, such as are in use in Birkenhead and throughout the States —per 
mile or yard ? A SUBSCRIBER. 

Edinburgh, September 16th, 1868. 

FEZ CAP KNITTING MACHINES. 
(To the Editor of The Engineer.) 

S1z,—If any correspondent can inform me who is a maker of suitable ma- 
chinery for the manufacture of knitted fez or Turkish caps I shall esteem ita 
favour. I have been unfortunate in the many inquiries I have made in our 
part of the country, and am told that London Is the right place 

Manchester, 2nd October, 156s. Cc. B. 
Letters relating to the advertisements and publishing department of this paper ar 

to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ali other 

etiers and communications to be addressed to the Editor of THE ENGINEER, 

163, Strand, London, W.C 
THE F.NGINEER can be had, by order, from any newsagent in town or country, and 

@ the various railway stations; or it can, if preferred, be supplied direct from 

the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixrpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 
Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week. The charge for four (ines and under is three shil- 
lings; eaeh line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanted by siamps in payment, 





DEATH. 
On the Ist Sept., at Madras, in the 35th year of his age, Mr. JOHN GEORGE, 
0.E., Executive Engineer D.P.W., eldest son of Mr. John Nimroid George, of 
66, Upper Berkeley-street, Poriman-square, W. 
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RAILWAYS AND THE GOVERNMENT. 

One of our national characteristics is undoubtedly to be 
discovered in the fact that we recognise the principle of 
“self-help,” and act upon it more than any other people 
in the world, Private enterprise and private capital have 
accomplished in England works exceeding in point of 
magnitude and cost anything that has resulted from the 
system of “paternal government” adopted in other 
countries. As a people we are unquestionably less 
indebted to State aid than any of our contemporaries. 
While the generalefficiency of our régime will favourably 
contrast with that of others, and no doubt can be enter- 
tained respecting the advantages of the habits of self- 
reliance and independence thus disseminated amongst us, 
yet it must not be asserted that there is no limit to be 
assigned to it, or that private industry should be per- 
mitted to usurp those functions and that prerogative which 
peculiarly belong to Governmental authority. It may be 
fairly doubted whether our railways, gas, and water, and 
other works, upon the proper and efficient maintenance of 
which: depend the’ health and welfare of the whole com- 
munity. at large, should be completely entrusted to the 
hands ° of private parties; strikes have taught us the 
danger, of giving too much power to those who have not 
the slightest interest pro bono publico, except as it may 
be dictated’ by mercenary and even sordid considerations. 
Parliament has already made us acquainted with what has 
been done, or rather with whathas been attempted tobe done, 
in the matter of the State and the Irish railways, and to 
all appearance at the present moment, the whole matter 
has fallen through. There is nothing more valuable than 
precedent to enable a person to arrive at a determination 
with regard to circumstances which may be novel to him. 
Thus it is with railways and the Government. Although 
We are inexperienoed'in this particular branch of political 
economy, other nations have tried it on a very extensive 
scale, and, by considéring’ the manner in which it has 
pert road, some idea’ may be obtained of the pro- 

le results of adopting it ourselves. 





In the early portion of the present year the subject was 
fully discussed and reported upon by the Prussian Govern- 
ment, its conclusion being in favour of a mixed system 
comprising the construction and maintenance of railways 
by the State as well as by private companies. This conclu- 
sion was in fact a compromise, and it was expected that 
the one system would balance, or form a counterpoise to the 
other—a solution of the difficulty which is of a most 
unsatisfactory description. A little reflection will point 
out that many inconveniences and inconsistencies must 
inevitably attend its employment, more especially if the 
State exercises an unfair right of selection, as it does not 
scruple to do in Belgium. There, it appropriates and 
works those lines which are the mostremunerative, conceding 
to private parties those of a less paying and inferior cha- 
racter. Independently of the manifest injustice of this 
proceeding, it is easy to perceive that a rivalry might in 
many instances arise between the two parties which would 
produce very serious results to the weaker. A company or 
firm that entered the lists against Government in our own 
country, which is the very stronghold and focus of private 
enterprise, would have but a poor chance of success; and it 
is not difficult to predict that the chance would be dimi- 
nished to zero among people where the conditions are 
reversed, The experience of this mixed system in Belgium 
has demonstrated that it is a fallacious ove in nearly every 
detail bearing upon locomotive economy. There is an 
absence of judicious selection of routes, a surplus of lines 
in some localities and a dearth in others. Worst of all, 
the want of uniformity in the fares per mile rate, for 
goods traflic especially, proves an insuperable barrier to the 
extension and development of the commerce of the 
country. Another phase of railway management has been 
proposed, by which asingle company would endeavour to 
unite under one management a large number of separate 
lines, and the Société Generale made this overture to the 
Belgian Government. This principle answers to what we 
term “railway monopoly,” and is as much feared and 
disliked abroad as at home. 

Passing on to the question of the direct intervention of 
the State with the whole of the railway system, its juris- 
diction may be exercised under one of two principal 
conditions. It may either undertake the absolute pro- 
prietorship, construction, maintenance, and working of the 
lines, or, while assuming the first only of these functions, 
delegate to contractors and companies the duty of carrying 
out the other three. Whatever opinion may be entertained 
regarding the subject, it is much to be regretted that the 
selection of the routes, including our main arteries of 
internal locomotive intercommunication, was left to the 
discretion of those who were locally and pecuniarily affected 
by the exact course mapped out for them. Had Govern- 
ment, in the infancy of railways, availed itself of its 
authority, and manifested that solicitude for the public 
welfare which ought to be its chief concern, our great 
lines would have been laid out with that regard to strate- 
gical considerations, commercial prosperity, andagricultural 
advancement, which ought always to take precedence in 
every undertaking of a public nature. For want of proper 
intervention on the part of the State—we do not say of 
inquisitorial or unpleasant interference or surveillance— 
petty squabbles, personal interests, and local influences 
have been mainly instrumental in reticulating the country 
with a network of steam voutes, many of which 
are useless as channels of intercommunication, and a 


mere source of needless expenditure. So far as the 
majority of continental and other foreign railways 
are concerned, the circumstance of their becoming 


State property is simply a question of time. According to 
the terms of ordinary “concessions,” the Government in- 
variably reserves to itself the right of purchasing the works 
after the lapse of a certain period, and becoming, ipso facto, 
the proprietor. In some instances, where the prospects of 
the undertaking are of an unusually promising description, 
a clause is inserted by virtue of which the limiting period 
may be abridged, and the State and the “concessionaire” 
invert their mutual relations somewhat prematurely. Dur- 
ing the last two years we have had some experience of the 
serious consequences to the public that may ensue at very 
short notice, under our own system of railway management. 
The evil of permitting the entire traffic both of goods and 
passengers belonging to an extensive district to be abso- 
lutely dependent upon individual interests, lies in the fact 
that some particular branches of manufacturing industry 
may be fostered and developed, while others equally 
affecting the welfare and prosperity of the country may be 
neglected. A railway company will take very good care 
to encourage only those particular descriptions of trafiic 
that will prove remunerative, while the State would be 
bound to afford impartial aid to all. Our second supposi- 
tion, that the State might become the proprietors of the 
lines and lease the maintenance and working to a second 
party, would obviate these objections, since it would always 
retain the chief authority,and would always have the 
power to revoke the lease, should the lessors not fulfil the 
termsof thecontract. Thefarescouldbe all unalterably fixed 
beforehand, so that the disastrous results of an “amalga- 
mation” could never occur.’ That, upon the whole, our lines 
are well worked no one can doubt, but the question is 
one not so much of railway working and maintenance as of 
the public welfare, and of national economy and policy. 


RESERVOIR BOTTOMS, 


Ir appears that the Corporation of the city of Dublin are 
again in trouble. The water supplied at great outlay from 
the Roundwood reservoir is pronounced undrinkable by the 
consumers, and complaints from every quarter of the city, 
in which the new supply has been laid on, are addressed to 
the Dublin papers. The water is dark in colour and far 
from nice in the mouth; and no amount of sand filtering is 
capable of rendering it clear and palatable. At first the 
Corporation and their engineers urged that the water was 
bad because the pipes were new; but ithas been proved that 
in Stilorgan—a suburb where the old service pipes are 
retained—the water is as bad as in any portion of. the City 
proper. Nor is it difficult to. explain why the water is not 
all that it should be. The effect is brought about by a 





— 2 





cause which may operate in any country or climate, and 
doubtless does so operate in very many instances; yet we 
are not aware that attention has yet been called to it at all, 
and we are certain that the subject has not received one 
tenth of the consideration it deserves. y 

The Roundwood reservoir lies ina valley, one end of which 
is closed by an embankment, while the Vartry—a suffi- 
ciently pellucid stream—enters at the other. The bottom 
of the reservoir is composed in part of peat-bog, and hence, 
it is said, the impurity of the water. Peat contains much 
soluble organic matter, and it is impossible to keep water 
long in contact with a body of peat without producing dis- 
coloration in the liquid. In process of time, no doubt, 
the peat in the Roundwood reservoir will either be washed 
thoroughly or rotted away, and then the water will become 
pure, but the process must be tedious, and for years the 
water supply of Dublin may be defective. The remedy 
which first suggests itself is to empty the reservoir 
and refill it, so as to wash the bottom. If any of 
our readers will take the trouble to place a hand- 
ful of gravelly soil in a basin and pour water on and 
off several times, he will find that at last, although the 
water may be rendered foul by stirring it, still, if a little 
time be left for subsidence, it will become clear, all the 
soluble impurity having been washed away. Unfortu- 
nately in the case of the Dublin Waterworks this washing 
cannot be effected. The Roundwood reservoir takes two 
years in filling, and to empty it now would be tantamount 
to postponing the supply of water to Dublin from the 
Vartry for at least a year. Yet if it is not emptied the 
citizens of Ireland’s chief city must put up with water 
more or less foul for some time tocome. If is not easy 
to suggest any remedy other than the emptying and refill- 
ing of the reservoir. Unfortunately, water stained by 
percolation through peat cannot be purified by any filter- 
ing power which a great water company can be ex 
to employ. It can be cleared, no doubt, by first-class house 
filters; but even then it sometimes retains a faint odour 
and taste which are not agreeable. How far peat-water is 
likely to prove unwholesome it is difficult to say. The 
contamination of peat is certainly not so bad as that of 
sewage or putrifying vegetable matter. Peat, especially 
that which lies deep, does not appear to undergo any active 
decomposition when dissolved in water even under a high 
summer temperature; and it is probable, if not certain, that 
very impure peat-water is drunk in many parts of Scot- 
land and Ireland without producing injurious effects on 
the health of the consumers; but the people of Dublin 
do net pay high rates for the privilege of being supplied 
with water possibly unwholesome, and certainly un- 
pleasant. 

It is somewhat remarkable that engineers seldom pay the 
smallest attention to the character of the soil on which 
they propose to store up water, except in so far as its 
peculiarities are likely to affect the permanence of the 
storage embankment. So long as the streams and springs, 
from which the supply is to be derived, are sparkling and 
pellucid, the hydraulic engineer thinks that he has done his 
duty. What would be thought of a parish inspector of 
nuisances who suffered house tanks to become filthy with- 
out remonstrance, or of households obtaining clean 
water and storing it in dirty vessels? Yet this is just 
what the engineer who stores water on soil capable of 
contaminating it does ; and we have not the least doubt 
that many works have been carried out at great expense 
and with unsatisfactory results from this cause alone. 
The moment we store a large mass of water in a valley 
never previously submerged to any considerable depth, 
we set up new forces and establish novel conditions which 
have not been sufficiently studied. Water under a head of 
40ft. or 50ft. finds its way to a considerable depth in the 
ground. All the humus and pervious soil which lies above 
the clay or other impervious strata is converted into a kind 
of sponge; and everything in this sponge that is soluble 
is sure to be washed out during the first few months or 
years. Theultimate result is satisfactory, but the inha- 
bitants in towns usually object to drinking dirty water 
even for a few months only. It may be urged that 
so long as the water remains at rest the impurities 
will not be diffused through it. But the water is 
never at rest in a reservoir, however deep. Springs 
rising through the bottom establish currents. The changes 
of temperature in the weather cause bodies of fluids now 
at the bottom to rise to the top. Then we have the effects 
of constant influx and outflow. Those who argue that 
water is ever suffered even at great depths to remain per- 
fectly at rest in artificial reservoirs manifest no small 
ignorance of the subject. 

Seeing, then, that the contents of a reservoir must in the 
first instance at least, be materially affected by the soil on 
which the water is stored, it behoves the engineer to use 
much caution in the selection of a site for a reservoir. If 
the quantity to be stored is small, the character of the 
ground is of less importance, because the reservoir may be 
several times filled and emptied in the course of the year. 
Ina word, the bottom and sides may be well washed. But 
when, as in the case of the Roundwood reservoir, the 
volume of water pent up is very large, too much care 
cannot be taken to avoid peat and rotten vegetable soil, A 
physician, writing to one of the Dublin papers, suggests a 
reason for the impurity of the new set which deserves 
attention here. He asserts that the valley of the Vartry 
was for many years thickly populated, and that the soil has 
been greatly contaminated by excreta and sewage matters 
which, now being dissolved out, render the water bad. The 
theory is far-fetched, but it must not therefore be thrown 
over altogether. Manifestly, it would be wrong to select 
as a site fora reservoir a locality where the soil was charged 
with impurities from chemical: works. Yet in the 
neighbourhood of large manufacturing towns it is not 
difficult to find acres upon acres so impregnated that vege- 
table life cannot exist. Water stored in such districts may 
be very unwholesome at first; but no one appears to have 
contemplated the possibility of such a condition of affairs. 

Getting good water is one thing, and storing it so as to 
retain it clean and free from impurity is another. The first 

int is always looked to very carefully ; the last. receives 
ittle attention, In time the water from almost any reser- 
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voir may become as clean and pure as at the spring from 
which it is supplied; but the supply is often wanted in a 
hurry, and no time whatever is allowed for the cleansing 
of the bottom and sides and the washing out of soluble im- 
purities. In such casesit may be well to remove by exca- 
vation all soil likely to injure the water, and under no cir- 
cumstances should the engineer fail to exercise the most 
careful discrimination in the selection of a site for his reser- 
voir. Natural lakes are of all others the best reservoirs, 
because their bottoms and sides are not likely to contain 
impurities which can be washed out. But it will be well 
to bear in mind that streams are sometimes turned into 
small lakes in order to furnish water enough for the town 
being supplied, and if the new influx is softer than that 
previously in contact with the bottom chemical charges 
may be set up, and matter before insoluble may be removed 
from the bottem and conveyed in the supply to the con- 
sumer. 

Although so little has hitherto been said on this subject 
it is essentially practical, and with the example of the 
Vartry works before our eyes it will be difficult indeed to 
regard it as theoretical. The assumption that any soil or 
any locality is suitable for a reservoir so long as a dam can 
be made tight and plenty of water introduced, is fallacious, 
and engineers must learn that in order to have clean water | 
it must be cleanly stored. For all practical purposes a | 
reservoir is nothing more than a water-pitcher, and the 
problem of drawing clean water from dirty pitchers has yet 
to be solved. 


SUN POWER. 


heat is capable in theory of accomplishing all that 
Captain Ericsson promises; but theory is not practice. 
Herschel and Pouillet long since demonstrated that the 
heat of the vertical sun is capable of melting *5 of an inch 
of ice per hour, or of evaporating about ‘07 inches 
of water, which is equivalent to the development of 
about 1l-horse power for every 100 square feet} ex- 
posed to the sun’s says. But it must be borne in mind 
that this is a purely theoretical truth. The direct heat of 
the sun’s rays will not, on the average, raise water to a 
temperature of more than 80 deg. ; and the resulting 
vapour cannot possibly be applied in practice to develope 
power. The solar engine, if it possesses any efficiency, must 
depend for that efficiency on such a concentration of the sun’s 
rays as will at least permit steam or air of a temperature 
of 212 deg. to be obtained. That it is possible to effect 
the necessary concentration by the aid of powerful mirrors 
we do not doubt ; but it remains to be proved that mirrors 
or lenses can be used in the practical generation of power 
with success. If Captain Ericsson has really succeeded in 
solving this problem, we shall be the first to admit that 
he has done much to supply us with a perfect motor; 
but we confess ourselves at present utterly incredulous. 


Is the manufacturer to be dependent on every burst of | 


sunshine for the motive power to drive his spindles or his 
looms, or must provision be made for storing up power on 





—_—_— 
outside the cables now in use had a breaking strain of about 
800 Ib, only. The outer hempen coating will be tarred 
This cable will be laid in deep sea from Brest to St. Pierre. 
in one length of 2325 miles, not including slack, The other 
portion from St. Pierre to a convenient spot on the shores 
of the State of New York will be 722 miles in length, not 
including slack. As this section has to be laid in shallower 
water, a cable of the same type as that laid in the Persian 
Gulf has been selected, that is to say, the exterior wires of 
the cable will be protected with Bright and Clark’s patent 
siliceous compound, which consists principally of powdered 
tlint and pitch, The shore ends will be of the same eon. 
struction as those of the present cables, and will taper very 
gradually down to the deep sea dimensions, 

As far as can be ascertained the bottom of the ocean 
| along the intended route is the same in character ag that 
in which the present cables are laid, and about the same 
in depth. H.M.S. Gannet has been for three months 
this summer taking soundings along the route, finding little 
but mud and ooze in the future bed of the cable, As 
regards the Newfoundland end, with its rocks and icebergs 
| the new line will be laid very much to the south of the 
| present cables, below the southern edge of the Great 
Bank, so as to keep in pretty deep water. Sir James 
; Anderson, who will conmand the expedition to lay the 
| cable, says of the Newfoundland Banks :—* by keeping 





fine bright days, tokeep works going in wet, gloomy weather? | in the 500-fathom line upon the Milne Bank and around 
That the power is in the sun no one doubts, The diffi- | the southern edge of the Grand Bank there is no possi- 
culty lies in rendering it available; and as regards the | bility of ice or of any other agency that can be suggested 
solution of the problem Captain Ericsson is silent. His | injuring the cable. The northern edge of the Grand Bank 





WueEn Mr. John Bourne, in the first number of his work | 
on modern steam and air engines, told us that it was, 
possible the steam engine would be soon superseded by more 
eflicient motors, we expressed some incredulity, and 
went so far as to prove that from the chemist and the elec- 
trician there was little to be hoped in this direction. We 
even ventured to think it possible that Mr. Bourne had no | 
grounds for the faith that was in him; and in this we now 
acknowledge that we wronged him. We did not calculate 
upon the genius of that prince among engineers, the mighty 
Ericsson; nor did we bear in mind that it was possible 
he might have made important statements to Mr. Bourne, 
the purport of which was but dimly shadowed forth to a 
people incapable of accepting great truths in that spirit 
of faith which deems proof a superfiuity, and regards de- | 
monstration as naughtiness)s We now know that Mr. | 
Bourne had good grounds for all that he said. He was | 
but the mouthpiece indeed of Captain Ericsson, and we 
feel desolated that we lacked the acumen to detect the truth. 
Might we not have known that Mr. Bourne rarely speaks 
except when inspired. Are not his faults his own—his 
engineeriug virtues due to the influence of the great Swedo- 
American genius, fostered and nourished under the pinions 
of the American eagle ? Well, men are not always wise, and 
we admit that we wronged Mr. Bourne. We suppose we 


calculations are old, and his estimates of the power to be | was avoided because it is uncertain at what depth the ice 
had out of a Swedish mile of sunshine prove nothing. We, | bergs ground. They are said, upon good authority, to 
in common with all those interested in the development of | ground at times in 90 fathoms. It is not certain at what 
a cheap motive power, shall be but too happy to Jearn that | depth the vessels employed iu the seal trade may sometimes 
any engineer has succeeded in producing a practical, | choose to drop an anchor for the purpose of keeping in the 
working, solar engine. But we cannot forget that | track of ice-floes, These dangers are avoided by the track 
since the days of Solomon de Caus and the Marquis of | chosen for the proposed cable; and I am justified by my 
Worcester attempts have been repeatedly made without | own experience in saying that the track from the southern 
success to produce a useful motor actuated by the sun's rays. | edge of the Grand Bank to St. Pierre and thence to the 
Captain Ericsson’s communication to the University of | place of landing in America is entirely free from any 
Lund is of no scientific value whatever, nor does it con- | danger from ice, and does not cross any anchorage resorted 
tain a single line leading us to think that the steam engine | to by the fleet of fishing vessels.” 

can be superseded by the solar engine. We should | In considering what may be the probable income of the 
not have noticed it at all were it not that its pub- | new line, if laid successfully, the only data almost which 
lication clears up a mystery as regards Mr. John| will give aclue are the earnings of the present Atlantic 
Bourne’s work, already referred to, and calls attention toa | cables, The gross returns of the traftic through these 
somewhat curious species of philosophical inquiry. That | cables from July 27th, 1867, to February 21st, 1868, 
it is possible that we may yet be able, under certain condi- | averaged daily £1048. From December Ist, 1867, to 
tions, to utilise the heat of the sun in the production of | February 21st, 1868, £1215. From January Ist, 1868, to 
motive power it would be rash to deny; but we refuse to | February 2Ist, 1868, £1300. ‘This average of £1300 gives 
admit that Captain Ericsson has solved the problem. At | an income of about £475,000 a year. The French com- 
least, if he has, it is somewhat strange that he should} pany intends to charge for messages at the rate of £2 per 
manifest great reticence regarding the construction | ten words, aud allowing ten hours per day for actual work, 
of his heat concentrating apparatus. He has already |and fourteen hours per day as waste time, expects an 
had, he states, no fewer than three experimental | income of at least £432,000 a year. This estimate is 
solar engines at work. Is it too much to ask for} partly based upon the statistically established fact that the 


must look on the steam engine as doomed, a thing to be detailed particulars of the results he hasobtained? There 
wiped out of creation, a lot of old iron fit for the scrap heap; jg 4 time to be silent and there is a time to speak; but 
a relic of the past, to be valued only for its historical asso- | the scientific world hates half utterances, If Captain 
ciations. : | Eriesson’s engines are so far successful that he feels justi- 
Up to the present time men have been perforce content fied in writing about them at all to a learned body, he 
to utilise the heat of the sun as represented by our coal- should write so fully that his readers would be enabled to 
fields. But Ericsson, the modern Prometheus, tells us he form some opinion as to the probability of his very extra- 
can call down fire from heaven, not to animate men, butto yasant anticipations being fullfilled in the future. In the 
develope power in our machinery. We shall not longer trifle “4 
with our readers’ patience. We claim to ourselves 
the high honour of being the first to announce in 
this country that the steam engine is to be super- 
seded by the Ericsson Solar Engine. Mr. Bourne THE NEW ATLANTIC TELEGRAPH, 
is a sly fellow, and we can picture to ourselves how he must | A concession, dated July 8th, 1868, has been, as is well 
have laughed at us when we stated that it was unlikely known, granted to M. Emile d’Erlanger of Paris, and Mr. 
electricity would supersede steam. Of course it was. He Julius Reater of London, conferrivg the privilege of laying 
knew that as well as we did. But then he had heard of and working submarine telegraphs between France and the 
the solar engine, and we had not, and so he had the ad- United States. The Imperial Government binds itself to 
vantage of us, and could afford to laugh at us while we grant no other concessions for the same purpose during the 
criticised him. He deserved his triumph, and we do not period of twenty years from the Ist September, 1869. 
grudge it him. Another concession has been granted by the State Legis- 
This is how we come to know anything about solar lature of New York for landing and working cables be- 
engines. We read our respectable contemporary the Vew tween that State and France. 
York Army and Navy Journal pretty regularly, and in a Armed with these two concessions, a company has been 
recent impression we find the text of a communication formed, called the “ Société du Cable Transatlantique 
made by Captain Ericsson to the University of Lund re- | Frangais,” with boards of directors in England and France. 
specting his invention. There are two reasons why we do The London board is under the presidency of the Right 
not reproduce this communication in full. The first Hon, Robert Lowe, M.P., whilst that at Paris has Admiral 
is that it is very indefinite, the second is that we have not Lacapelle for its chairman. Captain Sir James Anderson, of 
room for it. All we can learn is, that Captain Ericsson has the Great Eastern, is the general superintendent of the 
invented a solar engine, the enormous power of which may company, and the consulting electricians are Mr. C. F. 
be gathered from the following extract from the communi-| Varley, M.I.C.E., and Professor Sir William ‘Thomson. 
cation in question:—“The result of my experiments The acting engineers and electricians are Messrs. Latimer 
having established the fact that, without an incon- Clark, Henry C. Forde, and Fleeming Jenkin. The capital 
venient extension of the mechanism which I have required by the company is £1,200,000, in 60,000 shares of 
devised for concentrating the radiant heat, sufficient £20 each. Most of the shares have already been taken up, 
power can be obtained for practical purposes, , it | and the manufacture of the cable has been commenced by 
will now be proper to point out what amount of the Telegraph Construction and Maintenance Company. 
mechanical power may be obtained by occupying a; The cable is to he laid in two lengths, one from Brest to 
Swedish square mile with solar engines. Assume that one | St. Pierre, and the other from St Pierre to the mainland. 
half of the area is set aside for necessary roads, houses, &c , | The terms of the contract with the Telegraph Vonstruction 
an available area would remain of 18,000 by 36,000, equal Company are that the cable “shall be manufactured and 


contribution to mechanical science. 


absence of this information Captain Ericsson's paper reads | 
like a puff. It has no claim to be regarded as a useful | 


to 648,000,000 superficial feet on which radiant heat might 
be concentrated. My several experiments having shown 
that the concentration of the solar heat on 100 square feet 
of surface is more than sufficient to develop a horse power, 
it follows that 64,800 engines, each of 100-horse-power, 
may be kept in motion by the radiant heat of the sun on a 


Swedishsquare mile. Archimedes enthusiastically exclaimed | 


that his favourite device, the lever, had power enough to 
heave the earth out of its path. It may be more truly 
said that the concentration of the radiant heat of the sun 
furnishes sufficient force to stop the earth in its course.” 
Engines of 6,480,000 aggregate horse-power all located 
within one Swedish square mile! It takes our breath 
away. A man who can wield such power as this may well 
be intoxicated with his genius. We trust Captain Ericsson 
will not set about stopping the earth in its course just for 
the fun of the thing. It might lead to a little unpleasant- 
ness. Even Mr. Bourne would not like this manifestation of 
talent on the part of his friend, we think. 

Jesting apart, it cannot be doubted that the sun’s 


laid for the sum of £920,000, of which £810,000 is payable 
in cash by agreed instalments during the manufacture and 
shipment of the cable. The remaining £110,000 will be 
payable in the following manner, viz., £80,000 in fully 
paid up shares after the section from Brest to St. Pierre 
|shall have been laid and tested satisfactorily for thirty 
successive days ; £10,000 in cash after the section from 
St. Pierre to the United States shall have been laid and 
tested for thirty days ; and the tinal payment of £20,000 
in fully paid up-shares, after the entire cable shall have 
been six months in satisfactory operation.” 

The new Atlantic cable is now being manufactured by 
the Construction Company at the rate of fifty miles per 
week, but in the course of a month it will be turned out 
at the rate of 100 miles per week. It is nearly identical in 
construction with the cables which already span the 
Atlantic, the only difference being that the conducting 
copper core is slightly larger in diameter, and the outside 





wires are of homogeneous Bessemer steel, galvanised, hav- 


| use of the telegraph in Europe is rapidly increasing every 
successive year. The annual working expenses of the new 
| Atlantic telegraph are calculated not to exceed £30,000, 

The company has made arrangements with Mr. C. F. 

Varley, Sir William Thomson, and Mr. Fleeming Jenkin 
|for the use of their telezraphic instruments, with any 
future improvements. All the telegraphic engineers con- 
nected with the undertaking have joined in the production 
of a written certificate to the effect that the breaking strain 
of the new steel cable is 74 tons, and the strain required 
for submersion need not be more than 14 ewt. Should it 
be necessary to haul up any portion already laid, the strain 
need not exceed 14 tons in the deepest water. They 
say it is certain that, with the enlarged copper core, 
twelve words per minute can be signalled through the 
cable, and by improved methods of signalling this minimum 
may probably be increased. The weight of copper forming 
the conductor of the Atlantic cables now at work is 300]b, 
per knot ; in the new cable it is 400 lb. per knot 

The Great Eastern is to lay the cable, and to start with 
it from the Medway at the last spring tides in June. The 
big ship left the Mersey last Sunday with the greater 
| portion of her coals for the cable-laying expedition already 
on board, and she steamed round very slowly to Sheerness, 
The greater part of the distance was done by the screw 
alone, unaided by the paddles, the trial being made for ex- 
perimental purposes. She was brought round from Liver- 
pool by tie chief officer, Captain Welsh, an experienced 
| and able seaman, Mr, Halpin, another very popular officer of 
bygone expeditions, is now off Newfoundland trying to 
mend the broken Atlantic cable. After leaving the Med- 
way in June, with the new cable on board, the Great 
Eastern will go to Brest and finish her coaling, then at once 
proceed with the laying of ‘the cable, under the command 
of Sir James Anderson, who of all the captains who have 
taken charge of the great ship has performed the respon- 
sible task of managing her with the greatest success. He 
is now in Egypt upon the business connected with the 
Malta and Alexandria cable which has just been suc- 
cessfully submerged, the whole work of manufacturing and 
laying having been completed without the slightest hitch, 
and under more economical conditions probably than any 
work of the kind has ever been performed before. 

At present the Great Eastern is in very good condition, 
though probably she is well coated with mussels and sea- 
weed below water, in consequence of her long inaction. In 
connection with this company a highly influential honorary 
committee, whose duties are not very clear, has been 
formed in France, we suppose to overlook the operations. 
This committee consists of his Excellency M. Drouyn de 
Lhuys, M. Elie de Beaumont (Senator), Count Mallet 
(Senator), and Vice-Admiral Trehouart (Senator). 








LITERATURE. 


The New Magazines. 
Mansy of the magazines for October, both quarterly and 
monthly, contain articles more or less good, which, if not 
bearing purely upon engineering matters, are nevertheless of 
interest to engineers and other scientific men. In St. Pauls 
will befounda very interesting article “On Other Habitable 








ing a breaking strain of about 1000 lb., whilst the wires 


Worlds,” in which the constitution and physical configuration 
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of several of the chief planets are described, and deductions 
wn as to theirfitness forsupporting life. The theory that 
there exist otherinhabited worlc s besic lesourownearth isnot, 
by any means, one of recent origin ; but although it is not 
many years since Whewell in “The Plurality of Worlds,” 
and Brewster in “ More Worlds than One,” respectively 
0 pugned and defended the belief that such worlds exist, 
et 80 many important discoveries have been made both 
jn astronomy and physics during the interval that the 
nestion has assumed a different aspect. ‘T he researches 
of Kirchoff and Bunsen into spectrum analysis alone have 
given us a vast insight in the constitution of the planetary 
podies, and we are enabled, by means of their results, 
to give a very satisfactory reply to Dr. Whewell’s argument 
that Jupiter, Saturn, Uranus, and Neptune are but 
« immense clouds,” or “water and vapour packed into 

ing masses, 

er Haggis has clearly proved that Mars is surrounded 
by an atmosphere, and that this atmosphere is loaded with 
the very vapours that are found in that of the earth. It has 
also been shown that the same vapoursexist also in the atmo- 
spheres of Venus, Jupiter, and Saturn. We know more of 
the planet Mars than of any other member of the solar 
He does not approach us quite so nearly as 


system. * , 
Venus; but he is seen under more tavourable circum- 
stances. It is not surprising, then, that we are more 


acquainted with his physical appearance. ‘The so-called 


lands and seas have been mapped and named, a globe of | 


Mars has been constructed, and we have carefully observed 

the changes in the snow fields at the poles. As we noticed 

e, the existence of aqueous vapour in his atmosphere 
ore, | 


as been proved; but in addition clouds covering extensive | 
as been ] 1; but in addition clouds covering extensiv 
regions have been observed to melt away with the progress | 


of the Martial day. There are many points of resemblance 
between Mars and our earth. The inclination of his axis 





differs little from that of the earth’s, so that his seasons | 


closely resemble ours, his day being about forty minutes 


longer. His year, however, is different, being about twice 


the length of ours; and the author of the paper considers | 


that vegetation on Mars cannot resemble terrestrial vegeta- 
tion when there is such a discrepancy between the length 
of the seasons. Mars isa much smaller planet than the 
earth; and as the density is much about the same, it follows 
that gravitation at his surface is much less than at the 
earth's. Consequently all substances would weigh less 
on Mars than on the earth; Martial gold would be about 
equivalent to terrestrial tin, and so on in proportion; and 
the author proceeds to point out that if Whewell’s view, 
that great importance is attached to the exact relation 
which subsists betweer the force of gravity and the motion 


of vegetable juices, be correct, it is certain that none of our | 


plants could thrive on the soil of Mars. 

What has previously been said about the force of gravi- 
tation on Mars will be reversed with regard to J upiter, 
Here its enormous volume—1300 times that of the earth— 
is in part counteracted by the small density of the planet, 
insomuch that the attraction of gravity at his surface is not 
so much greater than terrestrial gravity as might be sup- 
posed. Yet it exceeds the latter more than twofold. 
author says:—“‘ We are compelled to recognise in this 
circumstance a peculiarity which would render Jupiter 
unfit for beings constituted exactly like the inhabitants of 


this earth ; but modifications not much more marked than | 


those which distinguish the various species of the same 
genera on earth would be suflicient to enable terrestrial races 
to endure, without discomfort or inconvenience, the power- 
ful gravitation experienced by the inhabitants of Jupiter. 
The day of Jupiter is less than ours, but his year contains 
nearly twelve of ours. His axis is so nearly perpendicular 
to his orbit that there are no appreciable seasons 

With regard to Saturn, the influence of the ring-system 
would be so unfavourable to most terrestrial races that one 
can hardly suppose but that Saturnian races are constituted 
very differently from those which exist on our earth. 

Venus, Neptune, and Mercury are also considered, but 
we cannot give more of our space to this subject. We 
recommend our readers to peruse the article itself. 

In Fraser’s Magazine there is an article entitled “News 
from Sirius,” from the pen of Mr. R. A. Proctor, 
F.RAS., well known as the author of other astronomical 
papers, The chief feature in it is the description of a method 
of detecting stellar movements of approach or recession by 
means of the spectrum. If in the spectrum of a star we 
can see a recognisable group of lines, or a line recoguisable 
by its strength, and if in any way we can prove that this 
line does not hold the exact position which it has in the 
solar spectrum, then the change of position must be looked 
upon as due to the star's motion towards or from the earth. 
An examination of this kind, however, requires a spectro- 
scope of special construction, and in the instance in point, 
With regard to Sirius, Mr. Huggins made use of one having 
4 dispersive power seven times as great as that of a single 
equiangular prism of crown glass, in order sufficiently 
to magnify the variation. With this spectroscope the line 

in the spectrum of Sirius was found to be separated by 
about one two-hundred-and-fiftieth part of an inch from 
the corresponding line in the spectrum of hydrogen. The 
displacement was towards the red end of the spectrum, so 
that it indicated a motion of recession between the earth 
and the star. On calculating, it was found that this 
variation would correspond to a recession of 41°4 miles per 
second. After deducting the earth's motion from Sirius, 
Which at the time of observation was about twelve miles 
per second, it results that Sirius is receding from the 
earth at the rate of about 291 miles per second, or about 
930 millions of miles annually. ‘There are other circum- 
stances, however, to be considered before we can arrive at 
adetermination of the actual motion of Sirius, It has 

n calculated that the sun is speeding through space at 
the rate of 150 millions of miles per year. Now the point 
towards which the sun is moving is almost exactly opposite 
that to which Sirius is travelling: therefore we must 
diminish the previously mentioned rate of recession by 
the sun’s proper motion, leaving Sirius with a proper 
a of about 780 millions of miles per annum. Hen- 
erson has estimated that it also sses a transverse 
motion of about 450 millions of miles per annum. Com- 


The | 
| ries into the RoyalGun Factories Estimates and the “ Admi- 


bining this with the star’s motion of recession we deduce 
an actual velocity through space of upwards of 1000 
millions of miles per annum, or about 33 miles per second. 

Several years ago the Government of Victoria voted the 


sum of £5000 for the construction of a large equatorial | 


telescope to be erected at Melbourne. ‘The work of 
construction was entrusted to Mr. Grubb, F.R.S., of 
Dublin, and at the commencement of the present year the 
telescope was completed, and examined by the committee of 
the Royal Society. Anexcellent description of thisinstrument 
has been contributed to the “ Quarterly Journal of Science” 
by Mr. William Crookes, F.R.5., and it will repay perusal 
by those interested in astronomical instruments. The 
following description of the tube will suffice to show the 
size of the instrument:—“ Of the tube, 7ft. is made of 
boiler-plate iron, iin. thick, to which is attached, 
by flanges and bolts, a skeleton tube 21ft. long; of steel bars, 
3in. wide at bottom, lin. at top, and one-sixteenth of 
an inch thick, wound spirally round rings of carefully 
turned angle iron and rivetted at the jomts, forming a 
spiral lattice of amazing strength, stiffness, and freedom 
from tremor. The 7ft. of boiler-plate tube weighs 1300 Ib., 
and the 21ft. of the ventilated tube only 1370 1b.” The 
arrangements for preventing friction in the lower bearing 
are so good that a force of 5 lb. at a point 20ft. from the 
centre of motion is suflicient to move the whole mass of 
eight tons. The article is well illustrated. 

iv the same publication there is an article on “ Artificial 
Irrigation. It relates chiefly to ancient works, and not to 
those at present in course of construction, in Spain, Italy, 
and India, We learn that the first Indian canal of which 
there exists any satisfactory record dates from the year 
1351, and it is stated to have been constructed by Feroze 
Toghlak. An interesting document discovered by 
Lieutenant 8. A. Abbott, and which turned out to be a 
decree of the great Akbar, dated 1568, referring to the above 
canal, which at that date had become so choked as to be 
scarcely discernible, directed that it should be excavated 
deeper and wider than formerly. Sixty or seventy years 
later the Emperor Shah Jehan projected the Delhi Canal to 
secure a supply of water for Shahjehanbad. This canal was 
constructed in 1626, and continued efficient for a century 
and a quarter. Aged men informed a British officer on 
survey duty in the neighbourhood, in 1807, that they were 
finally deprived cf the canal water about the year 1753, in 
the reign of Alumgir Il. The author gives scarcely any 
account of present irrigation works in India, which is to be 
regretted. 

in the Popular Science Review will be found an article by 
Mr. 5. J. Mackie, F.G.S., onthe “Milwall Shield.” It contains 
several illustrations of it, as well as of the Gibraltar shield, 
and is a chapter of praise throughout for Mr. Hughes’ 
more fortunate design. We would, however, remind the 


| author that he has omitted to state that the Milwall shield 


weighs 37 tons or 38 tons against the 26} tons of the Gibral- 


| tar shield; representing nearly half as much metal again in 





the former as in the latter. 
Colburn’s Magazine contains abstracts of the proceed- 
ings of the committees in connection with the inqui- 


ralty Moneys and Accounts.” 

“Our Heavy Guns” is the title of an article in Mac- 
mulan, It is written in an easy, popular style, and is chiefly 
descriptive of the gun factory at Woolwich. It gives, in 
addition, some particulars of what has been done by the 
guus against the targets, and alludes sorrowfully to the ap- 
parent failure of the Palliser system. We wonder why the 
author prefers to spell Mr. Fraser’s name with a “z,” 


FOREIGN CONTEMPORARY PUBLICATIONS, 

Ata recent meeting of the Société des Ingénieurs Civils, M- 
Gottschalk, who has succeeded M. Desgrange as ‘locomotive 
engineer of the South Austrian Railway system, read the follow- 
ing memoir on that service for the year 1867 :—He stated that 
the successive improvements in traction on these lines, and 
especially on the Semmering section, up to the end of 1865 had 
not only been maintained, but had still continued to progress in 
1867. Passing over the results of 1866, which were abnormal in 
consequence of the disturbance occasioned by the war, he stated 
that the expenditure on the entire system, Semmering included, 
had been 0°977f. per train kilometre, as against 0°992f. for 1867. 
For Semmering alone the cost of traction in 1865 had been, for 
those trains that could be taken up entire, 1°70f. per train kilo- 
metre, and for goods trains divided and taken up at two trips, 
3°40f. In 1867 these figures were reduced to 1°666f. for the single 
train, and 3°33f. for the double train. These reductions would 
evidently have been greater but for the supplementary work 
necessitated in the workshops to replace in proper condition the 
overworked roiling stock of the preceding year (that of the war), 
and the quautity of snow which blocked up a part of the line 
during the entire month of December, and caused additional 
expense. It may then be affirmed that the already so greatly 
reduced expenses of traction on the Semmering and other parts 
of the lines are not, as some persons were disposed to think at 
the commencement, the consequences of its recent construction. 
The above figures show plainly all the ordinary working traction 
expenses. Locomotives in use last above eighteen years; they 
are repaired, modified, or replaced, and the expense placed to the 
current account, as well as many other vehicles of all kinds. 
Damage to rolling stock, often considerable, caused by foreign 
service, is always borne by the traction service. The interest 
attaching to the results of the traction on the South Austrian 
section will increase in consequence of the recent opening of the 
Brenner line, which, on a length of 125 kilometres, presents con- 
tinual inclines of from 15 millimetres to 25 millimetres, and 
curves under 300 metres. But this portion having only been 
opened last September, M. Gottschalk could not of course make 
any certain comparison between the expenses of this and any 
other section. There are, however, some interesting facts given 
by M. Gottschalk, to which M. Desgrange directs the attention 
of the society. The radius of 159 metres in the Semmering 
curves prevents the use of two locomotives to the train without 
danger, but this obstacle does not exist on the Brenner, and as 
we stated last year, the company has been authorised to run its 
trains of 350 tons across in one journey by means of two loco- 
motives, one in front and the other in rear of the train. Besides 


complete security in case of any breakage in the coupling, this 
plan offers obvious advantages, which it is unnecessary to specify. 
One great difficulty in working the Brenner line is the means of 
regulating the speed in the descent, The proportion of brakes 
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sufficient on the Semmering with curves of 189 metres is not so 
on the Brenner with curves of 300 metres, although the inclines 
are the same on both lines. The Semmering line is double, the 
Brenner single, at least for the present; the consequence is a 
marked difference in adhesion. The nature of the Bessemer 
steel rails used at the Brenner seems also hitherto to have exer- 
cised an unfavourable influence on the adhesion. One only of 
these two causes, single line and steel rails, would account for a 
diminution in adhesion, and when both together are 
to be met the difficulty is greatly increased, as much 
in the ascent as in moderating the speed of the descent. 
In the first case there is the skidding of the wheels, in the second 
the coefficient of friction is reduced from the same causes. 
These difficulties are to some extent overcome by the use of sand, 
but though it is largely employed it is insufficient. The descent 
was therefore an occasion for the use of reverse steam, for which 
purpose all the Brenner locomotives have been provided with the 
Le Chatelier apparatus, similar to those adapted to the Mediter- 
ranean locomotives. The remarks made by the memoir in question 
are, it is true, little favourable to a system which seems to have 
been hitherto employed only as a safety break in urgent cases, 
as was formerly reverse-steam with the simple reversing lever, 
but M. Gottschalk has recently mentioned that the inconveniences 
of which he speaks belong only to a part of the winter, and at a time 
when the staff were still new to the work. Better results have 
already been obtained, and it is probable there will be further 
improvement. The new goods engines, on the same general 
principles as the modified ones of the Semmering with the entire 
mechanism and exterior appurtenances, give the best results. The 
maximum weight of the goods trains last winter reached 369 tons, 
Here the gross weight of each train became 


Weight of wagons .s ss «2 «+ «os se ce eo 969 tons 
- 2 locomotives—94,600 kilos. «2 se + 131 

9 2 tenders—36,400 kilos. .. + «+ . ad 

500 yy 


Multiplying this weight by 6 + 25 kilos. we find that the trac- 
tive power developed is 155,000 kilos., and that the work of these 
twe engines at a speed of 15 kilos. per hour is about 850-horse 
power, or 425-horse power perengine. Under these circumstances 
vaporisation is not forced, as each square metre of heating surface 
only equal two and a-half horses. 

Agricultural Economy—Utilisation of Sewage.—Wehavealready 
mentioned, says Cosmos, the interesting experiments made with 
a view to utilising foragricultural purposes. The quantity of sewage 
carried off by the Asniéres sewer, according to a communication 
recently made by M. Robunt to the “ Société Centrale d’ Agricul- 
ture,” is done on the following plan. An engine of 4-horse 
power and with a centrifugal pump is placed at the mouth of the 
sewer and daily irrigates a trial field of a hectare and a-half with 
300 cubic metres of sewage. The sides of the field are cropped 
with forage for cattle, vegetables for market, and flowers for 
perfumery. The centre is reserved for defecation; it presents 
two basins of 100 metres long by ten metres wide, into which the 
black liquids fall after having received a stream of the reacting 
compound, 200 grammes of sulphate of alumina per cubic metre. 
The stream spreads in the basin, passing over it slowly and 
depositing in its course matter impregnated with the alumina, 
and comes out in the state of clear water, passing through holes 
pierced in a filtering partition of pine planks. Nothing can be 
simpler, the whole is uncovered; small canals bring the water to 
the cultivated parts, wooden channels carry it to the basin. The 
production of forage, vegetables, flowers, has succeeded well. 
Maize, betroot, and cabbage are of a vigorous green, which 
attracts attention. Peas, haricots, and potatoes give an abundant 
crop. Roses, mignionette, and raspberries succeed equally well. 
This is because the black water never touches the leaves, 
circulating only through the furrows, and thus coming in 
contact only with the roots, the decomposition taking 
place under the united influence of airand light. In the basins 
the discoloration and decomposition do not take ten hours. 
The water, black at the mouth of the sewer, shortly after it has 
received the stream of aluminia, becomes clear; the other parts 
sinking to the bottom dry quickly, forming a thin layer of about 
ten centimetres thick. Very little smell is to be perceived either 
in the trenches or in the defecation. In England and in Prussia, 
as well as in France, the disinfection and utilisation of sewage is 
receiving much attention. Another communication from M. 
Laverriére, and which is an analysis of a pamphlet published by 
M. Grouven on this important subject, informs us that in Prussia 
experiments are now being made on a system which seems to have 
been successful and which is founded on the use of hydrated lime, 
hydrated magnesia, and coal tar, whose antiseptic qualities are well 
known. At Crefeld, a town of 50,000 inhabitants, reservoirs placed 
soas toreceiveeacha maximum of 400,000 cubicfeet pertwenty-four 
hours, have been established. At the penitentiary of Halle the 
good effects of the introduction of this system have been mani- 
fest on the health of the prisoners. In a sugar manufactory the 
waters of a well infected for seven years by the infiltration coming 
from the works have been restored to their original purity by 
the application in certain proportions of the agents on which the 
system is founded. 























Witson’s Parent Locomotive Corton Press ror Inpia.—We 
omitted to mention last week that the inventor and patentee of 
this machine is Mr. C. G. Wilson, of 2, Royal Exchange Buildings, 
London, to whom all applications for prices or royalties are to be 
addressed. 

SreaM Frre ENGINE TRIALS.—Last week a series of interesting 
trials of a large steam fire engine took place at Pembroke Dock- 
yard before Captain Superintendent Hall, C.B., Rear-Admiral 
Warden, of the Channel squadrons and the principal officers of 
the dockyard. It was one of two ordered by the Lords Com- 
missioners of the Admiralty for the makers, Shand, Mason and 
Co., of London, the other being for the dockyard at Sheerness, 
which was delivered and tried a short time since. They are both 
of the double horizontal construction of the above-mentioned 
maker, each consisting of a strong vertical multitubular boiler of 
their improved construction, two steam cylinder and pumps placed 
beside each other in a horizontal position. The pumps and con- 
necting piece are of gun-metal and in one casting, and with the 
cylinder are fixed on strong wrought iron framing to the boiler. They 
are direct acting, and capable of throwing 1000 gallons of water per 
minute, the whole mounted on steel spring strong forelocking car- 
riage, by which the engine can be turned completely round on its 
own length,strong wrought axles and four high wrought iron wheels 
adapted for rapid travelling when drawn by at ge 4 of horses, The 
furnace was laid with wood and shavings and the boiler supplied 
with cold water. Steam of 1001b. pressure was raised in ten 
minutes from the time of applying the fire. The engine was then 
set to work and threw a jet of ljin. diameter to a horizontal dis- 
tance of 240ft. It was then worked through two jets at the same 
time each Ijin. diameter, being equal to a single jet of 2jin. 
diameter; a Zin. jet was then put on through which the water was 
projected horizontally to a distance of 223ft., and vertically to a 
height of 165ft. under a water pressure of 110 1b. Subsequently, 
by opening a valve six jets were projected to a considerab 
height at the same time. The engine was worked for a consider- 
able time, and the whole of the trials were very satisfactory. We have 
no doubt that should a fire unfortunately happen in ei these 
d the engine will prove of the greatest service, 
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BOILER EXPLOSIONS AT IRONWORKS. 


Tuxsx are not yet occurrences of the past. Since the explo- 
sion at the Mersey Steel and Ironworks, Liverpool, described at 
page 177 of the present volume, we have had in particular 
that at the Steel and Ironworks of Mr. Thos. Wells, briefly 
mentioned in THs Encrnger of last week, by which up to the 
present time twelve men and boys have been killed. 

In this case the boiler was of the four furnace upright type. 
The external dimensions were 22ft. high by 10ft. 6in. in diameter. 
The top was hemispherical, and the bottom nearly so, There 
was a central tube 4ft. 6in. in diameter from the bottom, and a 
height of 10ft., with four side tubes 2ft. Gin. in diameter, from 
the upper part of the central tube to the shell. It was sur- 
rounded by brickwork to the height of about 12ft., divided into 
four compartments, into each of which respectively the flames 
from the four furnaces were conducted. After playing upon the 
lower part of the shell the flames passed through the side tubes 
into the central tube, and through a culvert beneath the boiler 
to the stack. The general arrangement will be gathered from 
Fig. 1. The boiler was originally censtructed in the usual 
manner of boilers of this class. They were highly recommended 
and much used twenty years ago to make the waste heat from 
puddling and other furnaces available for raising steam. The 
records of explosions do not show that more of them have 
exploded than of other forms, but as they are necessarily placed 
in the midst of the workmen their explosion has generally been 
attended with great loss of life. 

The boiler was fitted with a steam stop valve on the top, and 
two safety valves, one attached to the steam valve box, 4in. 
diameter, loaded to about 47 1b., and the other direct on the 
boiler, 5in. diameter, loaded to about 41 lb. When the steam 
valve was open, the safety valves of the other boilers, and also 
one on the main steam pipe, relieved this boiler. There was a 
float for telling the height -of the water, a feed valve for 
regulating the supply of water, and a blow-off valve at the bottom 
for emptying the boiler, or blowing off the mud when at work. 
All this apparatus appeared when it was examined after the ex- 
plosion to have been in working order. There was not a steam 
gauge upon the boiler, but there was one on the main steam 
pipe, near the engine. 

The effect of the explosion was to rend the boiler into nine 
pieces, as shown in Fig. 2. The angle iron, attaching the bottom 
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of the tube to the bottom of the shell, was torn through nearly 
its whole length. The seam of the shell above the side tubes was 
torn completely round. The upper part of the shell was torn 
into three pieces, and the lower into six pieces. 

The cause of the explosion, although simple, is not so 
apparent to the casual observer as in some cases. There was no 
sign of shortness of water. 

There was considerable corrosion around the blow-off-pipe joint 
and many of the rivet heads at the bottom of the boiler were 
much eaten away; but although this corrosion may have facili- 
tated the tearing-up of the boiler, it was not the primary cause 
of the explosion. The direction in which the fragments were 
thrown, and their position, shows that the first rent must have 
commenced at A on the lower part of the side of the boiler farthest 
from the place where the fragments fell. The part of the 
boiler thus indicated as likely to contain the first rent was that 
which received the flame from a large ball furnace, which gives 
out as much heat as two ordinary puddling furnaces ; and this 
formed an additional reason for looking in that place for the 
origin of the mischief. 

By making correct drawings of the fragments and placing them 
upon a model of the boiler, the direction of all the rents was clearly 
ascertained; and the only place where there was a rent from top to 
bottom in a continuous line was in the same part opposite the ball 
furnace. Careful examination of the fractured edges revealed that 
an extensive seam-rip or crack from rivet-hole to rivet-hole must 
have existed before the explosion. Several patches on the 
boiler near this place show that similar seam-rips have been 
before seen and repaired. 

is seam-rip had most likely been caused at some former 
repair by straining the old work to meet the new plates put in, 
although it could not show itself until after the boiler had again 
worked. The rip must have been leaking before the explosion, 
and it should have been visible toanyone making an examination 
in the flues. It is difficult to say how many of the rivet-holes 
had thus ripped before the explosion, but no doubt the number 
had gradually increased until the boiler was reduced in strength 
to the bursting point. 

At the time of the explosion the rent must have quickly 
extended downwards, and round the angle iron, at the bottom, 
which had been weakened by having the rivets removed several 
times during the re-bottoming of the boiler ; and this no doubt 
accounts for the boiler rending into so many fragments. 

There must have been considerable leaking in the bottom of 
the boiler before the explosion, for there were many plates 
cracked from the edges to the rivet-holes, and also indications 
ef much water from the leaks passing down the centre flue. 

The usual working pressure must have been higher than was 
known to those in charge of the boiler, as the steam gauge was 
out of repair and quite useless, and even if it had been good its 
position so far from the boiler would cause it to register consider- 
ably less pressure than that in the boiler itself, which was no 
doubt little short of 40 Ib. The boiler had worked for fourteen 
years, and had been greatly deteriorated by very frequent repairs, 
and it was over-taxed by such a very large amount of heat from 
the furnaces, and by working at a pressure which there were no 
means of correctly gauging. 

For the foregoing succinct and complete description of the 
boiler, and of the causes which led to the explosion, we are 
indebted to Mr. Edward Bindon Marten, C.E., of Stourbridge, 
who is the chief inspector of the Midland Steam Boiler Inspection 
and Assurance Company. The twelye workpeeple who were killed 





ge explosion died in the jurisdiction of two coroners. By both 
. Marten was selected to make an examination of the exploded 
boiler, and report upon it to the respective juries. In each case 
his evidence was based upon the foregoing particulars. It was 
confirmed by the testimony of Mr. E. T. Wright, C.E., and by 
that also of Mr. H. T. Griffiths, a managing engineer in the ser- 
vice of the Chillington Company, the first of whom was called 
by the proprietor of the Moxley Works, and the other had been 
instructed in addition to Mr. Marten by the Wolverhampton 
coroner, who desired that his jury should have not only the tes- 
timony of a scientific, but also that of a practical witness. 

The general evidence showed that it was customary with Mr. 
Wells to leave his boilers to the working engineers, and when- 
ever repairs were wanted to call in an ordinary boiler maker of the 
locality. The 
latter was shown 
such defects as 
appeared to the 
working engineers, 
searched — (guided 
by his own little 
light) for others, 
repaired them, and 
the boiler was again 
set on, weaker after 
every repair than 
at first; and twice 
it had been new 
bottomed, There 
van be no doubt 
that if the boiler 
hel been under 
inlependent _in- 
spection by such 
en as are found 
in the service of 
‘he Boiler Inspec- 
‘ton Companies, 
the defects would 
have been dis- 
covered and the 
»veident prevented. 
Nhese were the 
views expressed by 
the three witnesses 
named, although 
‘Ir. Marten, be- 
c wse of his official 
position, expressed 
it with reluctance. 
Than a boiler in- 
spector, however, 
no man knows 
better what are the 
great risks which 
proprietors of 
boilers run when 
they leave their 
property to the care of such men as those who had the charge of 
the Moxley boilers—men doubtless, as a long service shows, 
thoroughly reliable to the extent of their knowledge. But so little 
is that knowledge as to the insidious causes of weakness, that in 
all. probability, if the evidences by leakage of the rust which 
ultimately destroyed the boiler had been pointed out to them, 
they would have been difficult to convince that more was 
needed than the replacing of a rivet or two and a little caulking. 
Repairs of this kind were done on the boiler on the 24th of 
August, which was the last time it was mended. On the 
morning of the explosion it was internally overhauled by 
the day-turn engineer, and handed over to the night-turn 
man—who was one of the deceased—then in a safe state, 
though an examination of the boiler between the outer brick- 
work casing and the boiler would have shown the leakage. 

No wonder, therefore, that the jury in each case, whilst they 
returned a verdict vf accidental death, should—as they did— 
“wish to suggest to the owners of boilers generally that repeated 
examinations of boilers should be made from time to time by a 
competent person other than the engineer in charge as working 
engineer.” 

A circumstance has just come to our knowledge which 
strikingly illustrates alike the inability of the ordinary working 
engineers to understand the correct principles of safety and 
their determination not to be convinced by those who know 
better than themselves. In that case a Cornish boiler, originally 
fired internally, was now fired outside, with the flame passing 
through the tube. It collapsed from end to end so com- 
pletely that the top part was forced down almost to the bottom 
of the tube. It was working at about 50 lb. to the inch, yet the 
tube was originally so weak that it was not fit to work without 
material strengthening. The top had flattened somewhat, so 
that the diameter of the tube, which may have been, for in- 
tance, 3ft. 6in. in one place, became 3ft. 3in. or 4in. in another. 
All Mr. Fairbairn’s calculations show that such a tube ought 
to have been strengthened by at least one substantial wrought 
iron ring. We happen to know that the proprietor of 
the boiler proposed it for inspection and assurance to the Boiler 
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Inspection Company in his district, but the engineer refused to 
accept it unless the ring we have mentioned should be placed 
round it. The proprietor of the machinery entertained the 
fullest confidence in his engineer, who did not believe in the 
necessity for the strengthening operations described, and de- 
clined to undertake the expense, Thereupon the premium 
which had been paid to the assurance company was sent back 
and the risk declined. That negociation took place some three 
years ago. True to the almost inevitable consequences the 
boiler, as we have said, has just collapsed, and collapsed so 
thoroughly as to prove its entire weakness, and at the same time 
demonstrate the accuracy of Mr. Fairbairn’s calculations and 
the wisdom of the assurance company in refusing to accept its 
care. It is a cause for satisfaction that when: the collapse took 
place most of the workpeople were out of the way. By the 

brickwork by which it was surrounded was blown 
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path of the canal was forced out of its bed, and for a time 
interfered with the traffic. 

We supply a sketch of the collapsed tube in Fig. 8, 
boiler was 18ft. 6in. by 6ft. Gin., the plates being jin, thick 
when new. The tube was 3ft. 4in. diameter, and much corroded, 

Yet another explosion at an ironworks has occurred, 4 
boiler similar in construction to that which exploded at Mox] 
has gone at the Elsecar Ironworks of Messrs. Dawes, near nf 
Barusley. A piece blew out on Friday morning last whilst the 
day shift were coming on; two men were killed and others were 
injured, whilst the boiler was itself carried twenty yards away, 
We have information of the cause and of the surrounding : 
of this explosion also; but, inasmuch as the matter is still in 
the hands of the coroner’s jury, we will reserve what we have to 
say upon it until after the verdict has been returned. Then 
also we will make some general observations upon these upri 
furnace boilers, as to what they are, what they were, and w 
they should be. 
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JONES’ PATENT FURNACE. 


In the annexed engraving we illustrate a furnace patented 
Mr. D. Jones, engineer, Church-street, Inverness. A large number 
of these furnaces are in very successful operation. The construg. 
tion of the furnace is of the most simple kifid, consisting mainly 
of a partition or bridge in the furnace,*by“means of which the 
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flames and heat are drawn downwards and pass through or over 
the incandescent fuel. This partition or bridge may either form 
an addition to the boiler as a water space, or be made of brickor 
any other suitable substance. The fire bars and dead plates can be 
placed in any way, but it is preferred to set them on an incline, 
There is a movable dead plate at the bottom of the bars which 
serves to remove any dirt from the fire at pleasure. 








Society or ENGINEERS.—At the first ordinary meeting of the 
Society of Engineers for this session, held on Monday, the 6th 
instant, Baldwin Latham, Esq., C.E., in the chair, a paper was 
read ‘‘On the Screw Propeller,” by Mr. Arthur Rigg, jun., and 
the following candidates were balloted for and duly elected as 
members:—Messrs. Edward Baker, Reading gasworks; 
Attock, Great Eastern Railway; James Eldridge, gasworks, Rich- 
mond; Archibald Davis Dawnay, Maismore-square, as associate; 
Mr. John Walter Smith, Oxton, near Birkenhead. 


New Brince at NIAGARA FaLis.—They are building a new 
suspension bridge at Niagara, close to the Falls, for carriages and 
foot passengers. On the American side the towers are withins 
few hundred feet of the Falls, and the cables are already swung 
across to corresponding towers close to the Clifton House. In some 
respects this bridge is more remarkable than the other. In length 
it exceeds it 450ft., being 1259ft. in the span. The towers are 
105ft. high, and are built 134ft. apart. Unlike the heavy stone 
columns of the lower bridge, they are light wooden trestles, 
28ft. square at the base and tapering to the top. When finished 
they will be roofed and weather-boarded. The bridge will be 
sustained by two cables, which were swung last winter when the 
ice filled the river below the Falls. The lower bridge is sustained 
by four cables. Those of the new bridge are com 
of seven strands of twisted steel wire, each mustering 2jin. 
in diameter, which form a cable about 9in. thick. The ends 
are fastened by the new shackles invented by Mr. Hewlett, 
of Niagara, in a manner very different from that formerly adopted. 
The strands of the cable are untwisted at the ends, pr, med 
separately from the tops of the towers. Each is secured toa 
separate shackle, which looks something like a pulley with a fixed 
wheel. These are grooved so as to hold the cable by means of 
friction, independent of the fastening at the ends, if necessary. 
The shackles are of various lengths, so as to divide the strain as 
much as possible, and are secured to a base =! planted in beds 
of masonry 18ft. square. This will probably hold the weight of 
the bridge against any ordinary pressure; and unless the slight 
towers are racked and weakened by the lateral motion caused by 
the high winds of the winter season, it will probably last as long 
as the other. The inside measurement of the bridge will be 10ft. 
in the clear. As this will barely enable carriages to pass each 
other, it is a wonder that an additional 2ft. were not added when 
the cables were swung. 


TriaL TRIP oF THE First Locomorive.—Major Horatio Allen, 
the engineer of the New York and Erie Railroad, gives the 
following acount of the first trip made by a locomotive on this 
continent :—‘*When was it? Who was it?) And who awakened 
its energies and directed its movements? It was in the year 1828, 
on the banks of the Lackawaxen, at the commencement of the 
railroads connecting the canal of the Delaware and Hudson C 
Company with their coal mines—and he who addresses you was 
the only person on that locomotive. The circumstances whi 
led to my being alone on the road were these :—The road had 
been built in the summer; the structure was of homlock timber, 
and rails of large dimensions notched on caps placed far 4) 
The timber had cracked and warped from exposure to the sun. 
After about 300ft. of straight line the road crossed the Lackawaxen 
creek on trestle work about 30ft. high, with a curve of 350ft. to 
400ft. radius. The impression was very general that the iron 
monster would either break down the road, or it would leave - 
track at the curve and plunge into the creek. My reply to suc 
apprehensions was that it was too late to consider the pees 
of such occurrences ; there was no other course than to ave a trial 
made of the strange animal which had been brought here at grest 
expense; but'that it was not necessary that more than one shoul: 
be involved in its fate; that I would take the first ride alone, an 
time would come when I should look back to the incident with 

tinterest. As I placed my hand on the throttle-valve handle 
was undecided whether I would move slowly or with a fair degree 
of speed; but believing that the road would prove safe, an 
if we did go down, to go handsomely, and without an 
I started with considerable velocity, 
the curve over the creek safely, and was soon out of hearing of the 
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THE vessel illustrated on page 276 has been lately built by 
Messrs. Samuda Brothers, of Poplar, for the use of the Metropo- 


litan Fire Brigade, by whom she bas been told off for service 
in the Thames. Her station will be above Cannon-street 


This steam vessel is fitted with very powerful fire pump, 
which we illustrate above. She is entirely built of steel, 
and her lines are very good. The length between the perpendiculars 
is 120ft.; breadth of beam, 17ft.; breadth outside paddle-boxes, 
29ft.; depth from top of garboard to underside of deck amid- 
ships, 6ft. Gin.; draught of water, 2ft. 6in.; and her burden 
is 1683¢, builders’ measurement. The following are some of 
the principal dimensions and scantlings :—Keel, of steel plate, 15in. 
wide by jin. thick; stem of bar iron, 4in. by jin.; stern post, 4in. 
by 2in., with braces forged on to receive rudder. The rudder frame is 
of wrought iron, 3in. by 1jin., tapered at back to 2}in. by fin., and 
covered with steel piateson eachside jin. thick. Frames of anglesteel 
2in. by 2in. by yin. spaced 20in. apart from centre to centre, and 
in one length from gunwale to lft. past middle line, worked 
back to back, thus making a scamp of 2ft. The waterways are 
formed by bending up the frames. The floors are of steel plates 
Gin. deep by jin. thick, one to each frame. The floor angle steels 
are 2in, by 2in. by ;;in. and one to each floor, crossing keel and 
bearing up bilges 9in. and 18in. alternately. The skin plating is 
of steel planking generally in 10ft. lengths of the following thick- 
nesses :—Bottom to upper part of bilge, amidships, ,4in. ; bilge 
to sheer, jin. ; sheerstrake, ,in. ; bottom to upper part of bilge, 
fore and aft, ‘;in. ; bilge to sheer, fore and aft, jin. ; sheerstrake, 
fore and aft, jin. Each alternate strake of planking is fitted 
closely on frames, and the remainder are worked closely outside 
them, and the spaces between the strakes are fitted in with liners 
2in. square, and the thickness of the adjacent strake. The rivetting 
is generally ,;in. diameter throughout the vessel. The vessel 
has four longitudinal kelsons which run fore and aft as 
far as the form of the vessel will admit, and form part 
of the flat of the bottom. Under the boilers these kelsons 
are 15in. deep, and where the machinery comes, are rai 
80 as to form bearers for engines and pumps, and are gradually 
reduced towards the ends of the vessel. The upper deck is of yellow 
Pine, 6in. by 2in. in scantling, secured to the beams by;4in. screws 
entered below. The waterway is of teak 10in. by 2in. The other 
timbers are of English oak. The whole of the boat is elegantly 
finished, and reflects much credit on her builders. The 
vessel is fitted with paddle-wheels driven by a pair of engines 
of the collective h-p. of 40 horses, working up to 240-h.p. indicated, 
and from her construction can pass with perfect safety through the 
dock or lock gates when required. 

The engines and pumping machinery are by Messrs. Blyth, 

gz s, Limeh The cylinders are two in number, 
each bored to 254in, in diameter, and fitted with metallic 
packed pistons working with a stroke of 3ft. Gin. The cylinders 
are cast with steam jackets all round, and the outside of the jackets 
is covered with hair felt, and lagged with mahogany. The ends 
of the cylinders are, in like manner, cast double. The piston rods 
are fitted with wrought iron cross heads working in planed guides, 
and connected to the cranks by wrought iron connecting rods 7ft. 
between centres. The two engines are coupled’ together by an 
intermediate connecting shaft in two lengths, with a disc coupling 
in the centre, and fitted at each end with a wrought iron crank and 
Pin—the coupling in the centre is so arranged.as to:allow the 
engines to be coupled together only when the shaftsareat rightangles. 
These two lengths of intermediate shaft are fitted with. double 
eccentrics at each end, adapted to work the slide valves by a'link 
motion, The shafts are further fitted with two 10ft. fly-wheels 
having all the usual di i i 
, The air-pumps are double- 
in two separate condensers fitted with gun metal gratings ha 





couplings. 
, and are arranged eng od 


india-rubber foot and delivery valves. These air-pumps and || The subject is one of great importance to steam users," particu- 
ae are of gun-metal, the latter being worked at half stroke | larly when coals are dear and water easily obtained. Even where 

y means of wrought iron levers, receiving motion by links from | scarcity of water exists the same water may be repeatedly used by 
the crossheads. Each air-pump is accompanied by a feed and ' the adoption of shallow ponds or coolers. : 
bilge pump, the plungers and glands of which are of gun metal, A is the condenser connected to the cylinder by the two eduction 
and are dace the same stroke as the air-pump. The pipes, C, C. B is a snifting valve for the discharge of air, the lid 
eduction, feed, and bilge, main and bilge injection pipes are all of to be made as light as possible; D, injection valve, which is sup- 
copper 7 Ib. to the foot superficial. The dle wheels are 14ft. in 
diameter, and 4ft. Gin. wide on the floats. They are overhung 
on wrought iron shafts, having each an outer bearing carried from 
the ship’s side and an inner one upon the engine frame. These 
shafts are fitted with disengaging disc cranks, each sliding upon 
two feathers fitted in the shaft, and provided with levers and shaft 
for disengaging at pleasure without stopping the engines. 

The fire-pumps are of cast iron, lined with gun-metal, and fitted 
in a line with the cylinders. Each fire-pump is fitted with a gun- 
metal plunger, with metallic packing. and worked at the same 
stroke as the main pistons, by a rod which slides within a hollow 
piston-rod, fitted to the underside of the main pistons, and passing | 
through the bottoms of the main cylinders. The connection 
between the latter and the pump rods is formed by a cotter, the 
fire pumps are thus capable of being connected whilst the engines 
are in full motion. The valves of the fire-pumps are formed by 
gun-metal gratings, with discs of india-rubber. The connecting 
pipes are of copper, 12lb. to the foot. The fire-pumps are each 
further fitted with a copper air vessel, 2ft. in diameter by 4ft. in 
height, the metal being jin. thick. The suction pipes are attached 
to the bilge of the vessel by a gun-metal box, a grating being formed 
in the plates of the vessel, each box containing a sluice-valve, so as 
to exclude the water when necessary. The discharge pipe is fitted | 
also with a sluice valve to separate the pumps when requisite, and | 
also with eight 34in. outlets, each of these outlets being fitted with | 
a sluice and swivel-bend on deck. } 

The boilers are two in number, of the locomotive description, are | 
each 4ft. 8in. wide by 13ft. 4in. long, with copper fire-boxes of | 
jin. plate with copper rivets and stays. Each boiler has 147 brass | 
tubes No. 12 gauge, ljin. in diameter inside, and 6ft. long. The | 
shells of the boilers are of Lowmoor iron jin. thick, the longitudinal | 
seams being double rivetted. The boilers are each fitted with a | 
steam dome. The total heating surface in each boiler is 480 square | 
feet, and the boilers have been proved by hydraulic pressure of 
300 1b. to the squareinch. The fire-boxes are covered with sheet 
iron, and the other parts of the boilers with wood, underneath | 
which is laid a thick layer of hair felt. The total weight of the 
machinery with the boilers full of water is thirty-six tons. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents). 


CONDENSING STEAM ENGINES WITHOUT AIR PUMPS. 


Srr,—The enclosed sketch is a plan for condensing the steam of | 
high-pressure engines without the use of air pumps. It was | 
designed and made by Mr. John Pattison, and applied to a pump- | 
ing engine at Elswick colliery, near Newcastle-on-Tyne, in the | lied by the pipe I from a cistern 22ft. above the cond : 
veThe onl difference in its mode of action with the scheme | F, injection cap; G, hot well; E, foot valve. 

Jed i i i in the | ~ ‘‘The cylinder of this engine,” as described by Mr. Pattison in 
recommended in the last issue of THE ENGINEER is, that in the | 1395 Si 31 jin. in diameter, and making seven Sfi: strokes per 
pee op ay — which pteerae ably emp fe rip minute, discharging at each stroke sixty-four gallons of water from 
. ik th my rt | a depth of fifty-five fathoms. Previous to the construction of the 
vacuum. I think that less trouble is to be apprehended from that P ‘I loaded to 34°7 Ib. ave tae, ond 
cause—air in the condenser—than is ‘usually anticipated: by engi- | condenser the boiler was ‘ ow nt rs Ry 
| 





= ene’ > haar . : ixty-nin f coals in ei 
neers, if proper precaution is taken with the joints in the eduction | consuming sixty-nine cwt. of oc eig 
ipes, trance air iston-rod preventing by | After I had constructed and applied the condenser, and attached a 
pow te jet coy — - ’ pump from the hot well to feed the boilers (the going at 
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the same rate and performing the same quantity of work in the same 
time). The pressure of the boiler was reduced to 27 1b. per inch, and 
consumption to only 414 ewt. of coals. Nothing could be more satis- 
factory than this result, and to prove the nature and extent of the 
vacuum I attacheda mercurial barometer to the condenser, and found 
it sustained a column of mercury of an average height of l4in., its 
greatest altitude being 22in. This condenser requires blowing 
through previous to starting, but in order to produce here the 
maximum effect the injection must be so regulated as not to cool 
the condenser below the temperature at which the snifting valve will 
be opened once every double stroke. The upper discharging valve 
and the injection valve are both lifted at the same time, but the 
bottom discharging valve is opened into the condenser a little 
before the injection, which of course lifts the sniftnig valve, ex- 
pelling the air previously contained, at the same instant the 
injection is thrown in, when a vacuum is produced of about 22in. 
of mercury. It will be seen that the injection water, together with 
the condensed steam, pass down the sink pipe, and are discharged 
at the foot valve; at the same time the air is expelled. This valve 
is kept in its seat by a weightand lever, which is nearly equipoised, 
end which readily admits the discharge of the water into the 
hot well. 

“* From what I have stated it may be objected by some that the 
vacuum is not constant. This, indeed, must necessarily be the case 
from the manner in which the air is expelled; but as far as regards 
its action on the engine, it is not productive of the least irregularity, 
but, on the contrary, ofa real and permanent increase of power.” 

Maryport, Oct. 6th, 1868. T. PATTERSON. 


THE INSTITUTION OF NAVAL ARCHITECTS, 


Srr,—Mr. Mackrow’s letter in your last impression rather sur- 
prised us. We cannot believe it possible that the excellent en- 
gravings which have hitherto lent so much value to the “ Trans- 
actions of the Institution of Naval Architects, are to be superseded 
by worn out wood cuts. What does Mr. Merrifield say? We hope to 
see his explicit denial. The members do not obtain too much for 
their a now, and they will not be pleased with less, 

Naval architecture is a splendid profession. With all due 
deference to engineers we think the naval architect can rank 
with any engineer. Why not have a proper society like the 
engineers with fortnightly meetings, where not only naval archi- 
tecture but all the kindred subjects may be discussed—such as 
the construction of marine engines, the strength of materials, the 
manufacture of plates and bars for shipbuilding, the working of 
copper, the manufacture and fitting of sails, the construction of 
docks and slips, of cordage and masts, and hundreds of other sub- 
jects rarely if ever touched upon now. 

For ourselves, we hold that a new society can be established with 
success to do that which the present Institution fails to do, and we 
hope to see ere long a ‘‘ Society of Naval Architects and Marine En- 
gineers” established, meeting during the season oncea fortnight. If 
the existing Institution goes to Kensington the success of the Society 
will be certain. We hope to see this view of the subject taken up 
by Mr. Mackrow and other able correspondents who have written 
to you on the subject. Two Naval ARCHITECTS. 

London, October 6th, 1868. 





HANCOCK’S SCREW PROPELLER. 

S1r,—Messrs. Hancock ingeniously avoid replying to the ques- 
tions contained in my letter. Instead of stating what I, in com- 
mon no doubt with many others interested in screw propulsion 
wish to know, they repeat vague assertions which convey not one 
particle of conviction with them. Why do they not say at once 
how much coal was burned with their screw and how much with the 
Union Canal Company’s Smith’s screw? We all wish to see im- 


probable that it was so. 
efficiency may be attributed to the circumstance that it would 
admit of the engines giving out more power, because of their 
= more nearly at the velocity due to the maximum of useful 
effect. 

That the Hancock screw reduced the piston speed by about 
42 per cent. is, in my opinion, easily explained when we consider 
that, as the blades revolve, they present to the water a concave 
surface, in consequence of which each strip of the screw-blade 
has a greater angle of incidence than it would have in a Smith’s 
screw of the same length in the direction of the shaft; whence 
it necessarily follows that the aggregate resistance of the screw- 
blades is comparatively greater, and therefore compels the engines 
to workata reduced speed. Besides, the pitch of the Hancock screw 
appears to be 6ft., whilst that of the Smith screw is only 4ft., 
which is another element of diminished velocity. 

As a consequence of the peculiar shape of the Hancock screw, 
its blades, in moving forward through the water, together with 
and at the same velocity as the ship, present to the shock of 
the water a convex surface; so that each strip of the screw- 
blade has a smaller angle of incidence than would be the case 
with a Smith’s screw of the same length. Therefore (the anterior 
face of) the screw has a less total resistance to overcome, and 
consequently less power is required to propel the ‘ship at a given 
speed. For it isan undoubted fact that, whether a given screw 
and ship be forced through water by the action of the wind upon 
the sails, or whether the screw, as the instrument through which 
the engines act, have to prope! itself and the ship, the screw, in 
each case, offers just the same resistance, and absorbs just the same 
amount of power for a given speed of theship. And this resistance 
may, in some cases, equal that of the ship itself. 

As I said before, the Smith screw is said to have had a pitch 
of 4ft., and the Hancock screw one of 6ft.; and I find that, when 
the tug was being propelled without the addition of any 
the Hancock screw had a so-called positive slip of 35°3 per cent., 
whilst the Smith screw had one of 42°6 per cent. With four 
barges in tow the so-called positive slip of the Hancock screw 
was 62°1 per cent., and that of the Smith screw 65'7 per cent. 
Consequently, if the so-called slip were any criterion whereby to 
judge of the efficiency of a propeller, there could only have been a 
difference of 7°3 per cent. in the one case, and of 3°6 per cent. in 
the other, in favour of Hancock’s screw. 

It would, however, appear that the Shropshire Union Canal 
Company did not regard a large amount of so-called slip as a 
very great calamity; for, so far from considering a positive slip of 
42 per cent. far too wasteful to be tolerated, they, after a great 
number of experiments, costing them, as you say, several thousands 
of pounds, selected as the best screw they could devise one with 
a so-called positive slip of nearly 43 per cent. And they had 
to submit, when four barges were taken in tow, to a pusitive 
slip of nearly 66 per cent., simply because, upon the indisputable 
evidence of this and of scores of other experiments, slip—that is a 
greater or less difference between the advance of the ship during 
each revolution of the screw, and the pitch, whether in excess 
or in deficiency of the latter—is a necessary consequence of 
varying relations between the resistance of the ship at the unit 
of velocity and the dimensions of the screw, and not the cause of 
a more or less wasteful expenditure of power. : 

It is rather curious that, although as a matter of fact the screw 
cannot move either faster or slower than the ship, mention should 
still be made of positive slip and negative slip, as if nothing could 
be more clearly proved than the actual occurrence of such pheno- 
mena in the sense of an actual difference between two velocities. 

Since, with the exception of the friction of the working parts, 
the whole force applied by the engines is exclusively applied in a 





provements effected in steam navigation, but we have all had ex- 
perience (I have, at least) of the injury done to a good cause by the | 
rash claims of patentees incapable of distinguishing between the 
right and the wrong in mechanical engineering. I have no wish to 
assert that Messrs. Hancock are setting up claims for their propeller 
which they know to be without foundation. But I hold that the 
results said to have been obtained afford no ground whatever for | 
concluding that their screw is more economical than others. What 
is the reason for this mystery as regards the consumption of fuel 
and the indicated power exerted by the engines? Once more, in 
the interest of truth, I ask how much coal was burned in the two- 
and-a-half miles run with the Hancock, and how much with the 
Smith’s screw? If Messrs. Hancock will say straightforwardly that 
they decline to afford information on this point, well and good ; I 
shall know what to think. If the results are really good, why 
should Messrs, Hancock place their light under a bushel? 

The statement that because an engine ran slower it burned less 
coal, is simply absurd. The speeds were as 86 to 148, and I maintain 
that the pressure in the cylinder with Hancock’s screw was 148 
when that with Smith’s was 86. Not pounds, mind ; I only mean 
that the ratio of the pressures was in the proportion. Therefore the 
same weight of steam was used in both cases. It matters nothing 
that the throttle-valve was full open in both cases. The area 
of throttle-valve does not necessarily determine the cylinder 
pressure. 

It seems that my informant was partially right at least when 
he said that a Hancock screw had been tried by Government. 
Messrs. Hancock maintain a prudent silence with regard to the 
Government report, a copy of which I hope shortly to procure and 
place before your readers with your permission. I am not sure of 
getting it, butifitbein Messrs. Hancock’s favourthey shall have the 
full benetit of it. 

I will bring this discussion to the smallest possible limit by once 
more asking Messrs. Hancock to state what the consumption of fuel 
was in theexperiments recorded in THE ENGINEER. Nothingless will 
satisfy me, and until it can be shown that this consumption is in 
Messrs. Hancock’s favour, I shall continue to believe that he is 
deceiving himself, and that his screw instead of being very good 
is rather the reverse. Ido not think the shape good. If, how- 
ever, Messrs. Hancock prove that the consumption is less with 
theirs than with Smith’s, it is meedless to do more than acknow- 
ledge that Iam wrong. If they refuse to supply this necessary 
information I shall accept their refusal asa direct proof that I have 
found a correct estimate of the power of their propeller. 

October 6th, 1868. ENGINEER. 





Srr, —Your analysis of the results of the experiments made with 
Mr. Hancock’s and the Smith serew by the Shropshire Union 
Canal Company, shows that it is well to be cautious about 
ascribing superior merits to a propeller, so long as the tests which 
appear to establish those merits have not been fully investigated. 

The Hancock screw is reported in THE ENGINEER of September 
11th to have made eighty-six revolutions per minute, in propelling 
a number of barges at the speed of two-and-a-half miles per hour; 
whilst the Smith screw did the same thing with 148 revolutions 
per minute. 

Now, if the weight of steam supplied to the cylinders was not 
the same in both cases, these experiments are of little value, as 
having been conducted under different circumstances. If, on the 
other hand, the evaporation was the same, the very fact of the 
Hancock screw making a less number of turns proves conclusively 
that the cylinder pressure was greater when propulsion took place 
by that screw than when it was effected by the Smith screw. So 
far, therefore, from the power developed by the engines, in the 
two cases, having been in the proportion of eighty-six to 148, the 
work done must have been absolutely less in the latter case 
than in the former, and the consumption of fuel precisely the 
same, : 

Everybody knows that the pressure in the cylinders cannot be 
inferred or calculated from the boiler pressure; the latter de- 
pending, ceteris paribus, upon the extent to which the — 
valve is weighted, and the former altogether upon the load whic! 
the piston has to overcome. 

I do not mean to say that the Hancock screw could not have 





plane perpendicular to the screwshaft, and as there evidently 
exists a very intimate connection between the engine and the 
screw, and between the latter and the ship, it is a little difficult 
to discover how that portion of the engine power which is 
actually applied to the propulsion of the ship can be found in 
the work done by a current projected astern. It is absolutely 
impossible to trace any connection between the performance of the 
engine and the action of such a current. Cc. 

October 2nd, 1868. 

P.S. Ihave just read Mr. Hancock’s letter in your impression 
of this date, and find that he is a little at fault with regard to 
the effect of increased speed in steam engines. It is perfectly 
true that so long as the load remains unchanged an increase of 
speed from eighty-six to 148 revolutions would represent a propor- 
tionate increase of power, at the expense, however, of a correspond- 
ingly increased consumption of fuel. But when the load is in- 
creased without any change having taken place in the weight of 
water evaporated and admitted as steam into the cylinders, the 
piston speed will decrease, whilst the pressure upon the pistons 
increases so as exactly to balance the load —and rice vers?. Any 
modifications of the dimensions or shape of the screw have just the 
effect of increasing or diminishing the load of the engine, and Mr. 
Hancock’s screw produces the former effect. 





PATENT CEMENT WALLS. 

Sir,—Whilst thanking you for the flattering terms in which you 
have noticed our ‘‘ Patent Combination” we would draw your 
attention to one or two points which we should be glad to see 
corrected in your next issue. 

Referring to the two garden walls, 205ft. and 227ft. long 
respectively, the article says:—‘* The bond is maintained through- 
out by the hoop iron straps.” Now the fact is that there is no 
hoop iron whatever in either of these walls; neither has hoop iron 
been used in the house in the usual way, but the external angles 
being in concrete, we have inserted iron straps to unite these piers 
with the hexagon walls. Where the foundations can be depended 
upon this bonding at the angles is all that is necessary, for, as you 
say, ‘it is almost impossible for a hexagon wall to fail if the 
foundation is good, and the tubes set in cement.” Where, how- 
ever, bond would be required, as in the case of uncertain founda- 
tions, holes are left in the hexagon tubes, that the hoop iron may 
pass through the concrete filling, thus making a far more effective 
bond than the mere laying in the joint, as usual in brickwork. 
The iron standards, mentioned as occasionally introduced in the 
4in. garden wall, are let into concrete (not into ‘‘ granite ”) 
blocks, and the filling-in of the tubes is of concrete made with 
Portland cement, and not with lime. 

We would take this opportunity of mentioning that we have 
found this system to offer many advantages not noticed by your 
correspondent. Besides being drier and lighter than brickwork, it 
is also stronger and more quickly erected; walls of tubes and con- 
crete preclude waste and the use of rubbish. Such walls are also 
more durable, because about 75 per cent. of external wall surface 
is composed of the most indestructible materials—namely, concrete 
faced with flint, granite, &c.—whilst the remaining 25 per cent. is 
a burnt clay almost equal to terra-cotta. For these reasons this 
“combination” of materials is well suited for facing seaside 
houses, and in all damp and exposed situations, whilst for the 
construction of embankment or wharf walls we have had an 
opportunity of practically testing its value. 

Previous to commencing the house at Bickley we made numerous 
experiments, and satisfied ourselves as to the advantages we have 
indicated. These experiments were officially inspected by Mr. 
Vulliamy, the architect to the Metropolitan Board of Works, and 
upon applying for permission to adopt this system within the 
district we immediately received the formal sanction of the Board. 

30th September, 1868, PARR AND STRONG. 





THE ABERGELE DISASTER. 

Sir,—I have read your remarks on my letter dated the 
15th inst., in which I gave an opinion of the cause and the means 
yok. yp ey hy these misfortunes. I observe that one impor- 
tant point is left out of the letter; therefore, permit me to say the 


: ——=——s 
been superior to the Smith screw; on the contrary, I think it very | directors ought to provide a siding at the foot of Llandulag 


The principal cause of its greater | incline. Had this facility been there, supported by proper 


signals, the line would have been blocked at the proper place — 
| that is, between the Abergele station and the Llandulas incline, 
| With this precaution the runaway wagons would have rushed into 
! the siding, and not have caused that horrible death to the thirty. 
three passengers. The Irish mail train would have been safe from 
collision. 

Your statement about the line being blocked at Llandulas js 
not to the point, b the p nger train was coming from 
Abergele. In that case blocking at Llandulas would be quite 
useless. I understand what blocking is intended to convey, and in 
my opinion the collision at Blackheath proved the block system to 
be imperfect. I believe railway travelling can be made safer than 
any other, but it will never b so if collisions are winked at, | 
am willing to defend all parts of the letter dated the 15th, and 
disclaim all intention to pervert facts. Wa. Oxape, 

York, September 30th, 1868. 

[We fail to understand the last paragraph of our correspondent’s 
letter.—Ep. E.] —- 


Srr,—I have read with interest the various suggestions which 
have appeared from time to time in your journal and in the 
columns of the daily press, which have in their object the preven. 
tion of such accidents as that at Abergele; but I have not seen 
any in which the following idea has been embodied. 

This plan, which I bring forward in all humility, consists in the 
construction of a siding about a hundred yards from the top of the 
gradient. This siding should communicate with the main line by 
means of aself-acting switch, which would allow all trains to pass 
in one direction, but would turn into the siding any trucks going 
the other way. 

Of course I would only advocate the construction of such sidings 
near stations like Llandulas, where trains are broken up on the 
main line at the top of an incline. 














NEWCASTLE COMPETITIVE TESTS OF FIRE ENGINES, 


Srr,—Referring to the report of the above trials in your issue of 
last week, may we ask the favour of the insertion of the following, 
to enable your readers to judge for themselves as to the correct. 
ness of the conclusions arrived at. Our firm only received the in. 
vitation to send a medium size steam fire engine six weeks before 
the time appointed for trial, and as the committee refused to alter 
this time so as to allowus tocompete on equal terms, we had then no 
other alternative than to send the only engine we had in readiness, 
that being one of small size, weighing 264 cwt., and, as this had to 
compete with an engine weighing 474 cwt., it is obvious that the 
comparative test was of no value. 

Had the framer of the report been satisfied with stating the 
facts without comment, we would not have troubled you ; but he 
has been led into errors which show that his caleulations could 
not have been made in concert with those whose signatures are 
attached to the report. He has also entirely ignored the second 
day’s trials, at Earl Grey’s monument. This was included in the first 
day’s programme, but was not carried out then for want of time, 
At the dinner in the evening it was publicly announced that the 
trial would take place the next day, and all were invited to attend, 
It took place accordingly on the morning of Saturday, the Ist of 
August, when our engine threw a jet 180ft. high, 50ft. above 
the statue on the top of the monument, while the engine of 
Messrs. Merryweathers after trials with various sized jets, only 
reached the top of the statue, or a height of 130ft. The height 
of 50ft. above the statue was estimated, amongst others, by Mr, 
Clark, of the Elswick Works. 

The dimensions of the engines as quoted are correct, with the 
exception of the diameter of steam cylinder of our engine, which 
is given as 7}in. instead of 7in. 

This mistake is ours, as it was given at the time from memory, 
and no opportunity was offered for correction before publication, 
This error makes our engine 1}-horse power more than it was. We 
should deem this unworthy of consideration but we think in fair- 
ness the report should be made correct. 

In the report the comparative powers of the engines are only 
estimated to one-half, as single strokes have been taken instead of 
double, thus making the horse-power of small engine 12°89 and 
large engine 25°91; while it should be, with correction for Tin} 
cylinder, small engine 20°56-horse power, and for large engive 
5138-horse power. 

We now proceed to show the comparative powers of the engines 
by the cubic contents of steam used and the quantity of water 
discharged through the jets, as it will showa fair comparison, the 
water pressure in both engines being the same. 

The small engine had one cylinder, 7in. diameter, Sin. stroke, 
made 115 double strokes or revolutions, equal to 15333 feet of 
piston, per minute, at a mean pressure of 115 lb. steam, mean 
water pressure 95 Ib. 

The large engine had two cylinders, each of 6fin. diameter, 18in. 
stroke, mean number of double strokes or revolutions 58°5, equal 
to 1755 feet of piston for each cylinder, mean steam pressure 
135 Ib., mean water pressure 95 Ib, 

The small engine would require 40°978 cubic feet of steam per 
minute; the large «ngine would require 86°653 cubic feet of steam 
per minute; but as the steam pressures vary, the relative volume of 
steam at the same pressure as small engine would accord to the 
large engine 99-261 cubic feet of steam, or 2°422 times the quan- 
tity required for small engines. 

The jet used for the small engine was 1 ;yin. diameter, the jet for 
the large engine was l}in.; the area of jets and consequently the 
volume of water passed under the same pressure, is as 1 to 1°348, 
and the steam required in large engine to do this work was 2422 
times the amount used in the small. Had the work done been 
equal to the steam used the large engine should have carried to 
the same distance through a 1fin. jet. , 

The theoretic discharge in gallons per minute in the report is 
given thus:—Small, 183°5; large, 370; but should be, small, 
209°88 ; large, 361°94. This shows the discharge from large engine 
to be 1°72 times the small, whereas the jets showed but 1°348 times, 
therefore but little reliance can be placed on the theoretic discharge. 

The theoretic discharge per cwt. of engine per minute in gallons 
is given thus :—Small, 6°99; large, 7°83; which should be, small, 
7°92; large, 7°66. 

Estimated horse-power per cwt. of engine is given, small, 0°491; 
large, 0°55 ; should be, small, 0°87 ; large, 1°087. 

In the third trial the mean steam pressure of small, 125 lb.; 
large, 138 1b.; revolutions of small, 1261b.; large, 73 1b.; water 
pressure of small, 90 1b; large, 90 1b. Mean theoretical quantity 
thrown in gallons is given in report thus :—Small, 231; large, 440; 
should be, small, 231°9; large, 451°6; or as 1 to1‘94, The jet 
used at this trial was for small Ijin. diameter; large, 1fin. 
diameter; or as 1 to 1°49. The steam required was, for small, 44°892 
cubie feet per minute ; for large, 108°853 eubic feet. The relative 
volume of steam at the same pressure as small would be 117°61 
cubic feet, or 2°63 times the quantity of steam used to do 1°49 times 
the work. Had the work done been equal to the steam used the 
large engine should have projected an equal stream through 4 
1}Zin, jet. j 

Theoretic discharge per minute per estimated horse-power is given 
thus: Small engine, 14°26 gallons ; large, 14°26 gallons; should be 
small, 10°2 gallons; large, 7°04 gallons, or in favour of small, 
3°16 gallons per horse-power. From these deductions—which are 
correct—it will be seen that our engine is equal, and, in many 
points superior, to its rival, and entirely unworthy of the conclu- 
sion of the report. = 

Should Messrs. Merryweather and Co. desire a fair competitive 





trial with engines of equal size, we will have great pleasure 10 
meeting them to decide the question as to whose engine gets th 
steam in the shortest one and does ~ —~ work, compared Wii 
weight of machine and consumption o 
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PATENT LEGISLATION. 


Dunne the recent meeting of the Social Science Congress two 
interesting papers on patent law were read in Section B, one by 
Mr. Newton, the other by Mr. Spence; of these we give abstracts, 

Mr. A. V. Newton’s paper was ‘‘On Patent Law Adjudication, 
with suggestions for removing the evils arising therefrom.” After 
referring to the censure to which of late years the patent laws had 
been subjected, owing to the reckless way in which the owners 
of patents had exercised their legal rights, the author proceeded 
to show by examples taken from his ‘own experience how useless 
and unjust was much of the litigation based on patent rights—- 
plaintiffs, when their cases were investigated, having often no 
grounds for drawing defendants into a court of law. A re- 
markable instance of this kind was given where a patentee, 
after three successive actions, in each of which a verdict 
was given against him, was only stopped in his course of 
persecution by being outlawed, and having his patent 
taken in execution. Other cases were cited in which a 
technical, but legally complete, answer to an action for infringe- 
ment was withheld until the cause had come before the court, for 
no other reason than to put the patentee to the greatest possible 
cost for having dared to maintain his rights. To remedy these 
evils, and to reduce the cost of legal proceedings connected with 

tents, the author proceeded to make certain suggestions which 
are based on the grounds that a patentee has no right to disturb a 
trade or single manufacturer until he has first satisfied a competent 
authority that he has a proper legal status and tenable grounds of 
complaint. He said, in order to entitle a suitor to put an alleged 
infringer upon his defence, it is proposed that his claim to this 
privilege shall first be tested. To this end he will be required to 
submit his case to a properly qualified officer, to be called, say, 
the “Examiner”, whose duty shall be to receive the suitor’s declara- 
tion and particulars of breaches, together with a copy of 
his provisional and complete specifications—and disclaimer 
thereto, if any—and to examine these documents with 
a view to putting a definite interpretation thereon. After 
making himself master of the suitor’s case he will then 
proceed to compare with the specification thus interpreted the 
guitor’s account of the alleged infringement. In this investigation 
the Examiner may find (1) that the invention is not a proper sub- 
ject for a patent ; that is, for example, that it is an obvious appli- 
cation—a mere substitution of one well-known material for 
another ; or (2) that the claims of the coniplete specification are 
inconsistent with the subject matter of the provisional specifica- 
tion ; or (3) that the alleged infringement is clearly beyond the 
scope of the patent. Under either of these circumstances the 
Examiner may allow the question which he has raised on the vali- 
dity of the patent or scope of the patent to be argued before him, 
and if his difficulty is not removed he will refuse the grant of a 
writ to bring the alleged infringer into court, allowing, however, an 
appeal to the court, of which the Examiner is an adjunct, 
where the point may be discussed ex parte, and definitively 
settled if adverse to the suitor. In a little time the proba- 
bility is that the finding of the Examiner would be final, 
for his experience would give him a kind of intuitive 
insight into the meaning of specifications. Up to this point the 
person against whom the proceedings are directed will remain un- 
disturbed by threats of injunction and actions for damages, the law 
intervening to protect him from annoyances until some tangible 
grounds have been adduced that he is amenable to the law. But, 
assuming that a primd facie case is made out by the suitor, the next 
act of the Examiner will be to issue a warant, calling on the alleged 
infringer to answer the declaration, and show the nature of his 
defence. The Examiner will now have to investigate the defen- 
dant’s pleas, with the view (1) of ascertaining whether they are 
sufficient to instruct the plaintiff fully on all the points relied on, 
or (2) of determining whether there is not room for doubt that the 
invention has been anticipated, as alleged, by the prior printed 
publications adduced. If, in the opinion of the Examiner, the 
defendant’s particulars are not sufficiently specific, his duty 
will be to order them to be amended; but if the pub- 
lications furnished are to his mind a complete answer to the action, 
his duty will be to impress the plaintiff with his belief; and, 
failing in this, to arrest the action until the point has been decided 
by an ex parte reference to the judge of the court in favour of 
the plaintiff. Supposing the judge, at the ex parte hearing, to 
determine that there are sufficient grounds for an action at law, 
the examiner will now, with the aid and concurrence of both the 
plaintiff and the defendant, frame a special case, and in the act of 
doing this he will in many instances demonstrate to the defendant, 
and even occasionally to the plaintiff, that he has no tenable case ; 
for when the case is stripped of all technicalities, as it will be by 
this investigation, and before the contest is fairly commenced, the 
litigants will in general be in a state to reason on their re- 
spective chances of success. By this course of action the 
Examiner will perform to a great extent virtually the office 
of a Court of Reconciliation, so strongly advocated by the late 
Lord Brougham; and failing to effect an equitable compromise, he 
will so shape the case to be tried that the question will lie in a 
nutshell, and may therefore be decided both promptly and at little 
expense. If points of law bearing on the construction or suffi- 
ciency of the specification are in question, then the case sent up to 
the court for trial shall embrace only such points, the question of 
infringement being reserved for after consideration. Again, where 
such questions as that of jurisdiction await decision, these would 
be tried without the aid of a jury, and without incurring the 
expense of witnesses, In the exceptional cases, where facts were 
in dispute, the special case, as settled by the Examiner for trial 
by jury, would put clearly before the court the points in issue, and 
greatly simplify the proceedings. 

Mr. W. Spence’s paper was on “Patents as Channels of 
Industry.” The point asserted in the paper is that the definition 
of a patent in the 6th section of the Statute of Monopolies, 21 
James I, c. 3, contained in the words, “‘ the sole working or making 
of any manner of new manufactures,” implies that the object of 
patent law is to promote in each instance the opening of a new 
channel of industry, the establishment of a new trade, the bene- 
ficial employment of capital and labour in a new direction. Atten- 
tion is drawn to the inadequate estimate of the value of patented 
inventions occasionally formed by lawyers and others, owing to 
their common practice of looking ‘at the product rather than the 
process in the new manufacture which is the subject of the grant. 
It seems to be often forgotten that in every instance the specifica- 
tion is required to contain a practical description of the process, 
or mode of producing, intelligible to a competent mechanic ; and 
this process must be new, either as making a new thing, or as 
making an old thing in a new manner. Three illustrations 
are given, with a view of pointing out the practical importance of 
testing the legal character of a patent under the aspect of an open- 
ing of a new channel of industry. The first is that of Young’s 
well-known age for making parafiin from bituminous coal. 
Prior to the date of the patent it was known to chemists that 
paraffin oil and pareffin had been produced in small quantities 
from coal, and the only novelty was the special treatment of the 
coal by which substances were produced in merchantable quantity. 

ut it was this change of process that brought the substances 

Within reach of the public as articles of commerce. The second 
illustration is derived from Betts’ patent for making capsules. In 
this instance the process had been described in terms in the specifi- 
cation of an earlier patent; but on a comparison of the two specifi- 
cations it appeared “that the one was a mere general sugges‘ion, 
while the other was a specific definite practical invention.” 
Lord Westbury, from whcs; judgment on appeal these words are 
quoted, said further: “It is possible that a suggestion such as 
that contained in the one may lead to the discovery of the inven- 
tion contained in the other. “But it is the latter alone which does 
me hag amount of useful knowledge; it is the latter alone 

ithin its practical operation confers a benefit upon mankind 
wi © meaning of the patent law.” And the third illustra- 





tion is taken from Penn’s patent for the employment of wood in 
the bearings of screw propeller shafts, e only novelty was 
in the use of wood instead of metal as a lining for the bearings 
of such shafts. But the value of the change was quite evident 
to mechanical engineers, who were glad to adopt it under license 
from the patentee. This view of patents is stated to have an 
important bearing on the construction of specifications with 
reference to their adequate disclosure of a new trade or channel 
of industry in a form adapted for public use within the limits 
defined by the claim; and the evidence as to novelty brought 
against a patent will on this view be either accepted or rejected 
according to its effects as indicating the prior existence of an 
established manufacture or its prior publication in so complete a 
form as to enable any one conversant with the trade or manufacture 
to carry it on. This view is also stated to be capable of exercising 
a material influence on the treatment of provisional specifications 
of abandoned inventions as alleged publications of inventions, and it 
is suggested that these ought to be rejected as evidence against patents; 
and, with reference to complete specification, it is suggested as being 
reasonable to limit the period of anterior date held to be admissible 
in evidence. Under the existing practice there is no limit, and very 
slight control is exercised over the importation into patent cases of 
much irrelevant matter in the form of prior specifications, all of 
which are now printed as far back as 1617. The consequence of 
this is an unnecessary and inconvenient prolongation of the pro- 
ceedings in trials of cases, with a corresponding increase of costs, 
The idea of promoting the establishment of a trade is evidently 
contemplated in the condition of the continuance of a patent right 
on the payment of further stamp duties at theend of the third and 
seventh years respectively. Patentees are by this means urged into 
activity in the working of their patents and in carrying on their 
manufactures in such a manner as to secure the demand of the public 
for them. Again, the same idea is to be traced in the provision of the 
French law requiring the working of all patents in France within 
two years from the date of the grant, and without any cessation 
for a period of two years, unless on proof of sufficient cause for 
the inactivity. Also the prohibition, under pain of invalidating a 
French patent, of importing into France articles manufactured 
abroad, and like those patented, shows the same intention. Then 
in the United States of America, the whole course of legislation on 
patent law runs in the direction indicated by the phrase, ‘to 
promote the progress of the useful arts;” and it is well known 
what importance is attached in America to the due administration 
of patent law. Notwithstanding differences in other respects, the 
patent laws of England, France, and America respectively recognise 
the importance of regarding patents as channels of industry. 

Mr. Wilson, of Leamington, advocated the establishment of a 
Government office, where an inventor could at once ascertain from 
a properly developed system of classification whether his produc- 
tion was entitled by reason of originality to a patent. 

Mr. 8. A. Carpenter argued that the tribunal to decide ques- 
tions relating to patents should not be composed of lawyers who 
were totally ignorant of mechanics or of the character of an inven- 
tion, but of manufacturers with a practical knowledge of the 
subject in dispute. 

Dr. Pankhurst said it appeared that those who opposed patent 
laws were chiefly divided into two sections: those who denied the 
policy of the laws altogether, and those who asserted there were so 
many difficulties about the machinery of any system of laws, 
relative to patents, that no sound legislation was possible. 
What was a patent? It was property in thought. It was not 
a monopoly. Now the intrinsic difficulty was a difficulty of 
expression—it was a question of language. The entire field of the 
subject involved the following points :— 

1. Conditions preliminary to the grant of a patent. 

2. The definition of the nature of the property granted. 

3. The conditions precedent to litigation in order that the real 
issue might be reduced to a minimum by the gradual elimination 
of all points preliminary by means of a decision given by an 
authoritative officer with right to appeal. 

4. The nature of the tribunal before whom the issue should be 
tried. 

Here the controversy was whether the judges should be 
trained lawyers or men of science. The final decision must 
the relegation of judicial decisions to lawyers, since the real 
question was one of expression, was one of the right use of 
words, and here clearly the legal discipline of lawyers met the 
indispensable necessity. Provisionally, however, it might be 
expedient to associate with lawyers skilled assessors. In 
the discussion and settlement of the present controversies 
about the patent laws, the admirably stated distinction pr ted 
to us by Mr. Spence between a process and a result would be of 
eminent service. It gives the conditions of a scientific definition 
of a patent right. Mr. Newton’s valuable experience with refer- 
ence to the principles upon which the cost and time of the trial of 
patent causes might be reduced must command attention. 
He pointed out neglected precautions and preliminaries which 
would distinctly simplify the mode of trial and make the result 
satisfactory to the public. Taken altogether, the existence of the 
patent law was a necessity of modern civilisation, and the duty of 
framing a sound system (which could be done) was imposed upon 
the profession, upon men of science, and upon the community at 
large. 

Mr. F. Hill supported the modification of the patent law sug- 
gested in the two papers read that morning. 

Mr. J. S. Wright said that the maintenance of the patent law 
was essential to the manufacturers; but at the same time it was 
felt that there were in that law a great many anomalies requiring 
rectification. He moved the following resolution :—‘“‘That the 
council of this Association be requested to present a memorial to 
the Commissioners of Patents, praying for inquiry into the grie- 
vance complained of, and the remedies suggested in the communi- 
cations made and discussed in this section ; and that a committee, 
consisting of Mr. J. 8. Wright, Mr. W. C. Aitken, Mr. S. A. 
Carpenter, Mr. Wilson, Mr. Walter May (with power to add to 
their number), be hereby appointed and requested to co-operate 
with the council for that purpose.” 

Mr. Hill seconded the motion, which was put to the meeting 
and carried unanimously. 








Stream ENGInes.—Steam engines were exported in 1867 to the 
value of £1,994,984, In 1853, the corresponding total was only 
£458,376. 

Tre Screntiric WonpER— Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham. —[ADvT.] 

Errect OF LIGHTNING ON Metats.—The following curious 
communication has just been made to the Paris Academy of 
Sciences. A woman was crossing a canal-bridge, near Nantes, 
when a powerful flash of lightning seemed, according to her 
own expression, to envelope her; she was not in any way 
injured, but the contents of her purse underwent an extraordinary 
change. A ten-france gold piece was in the small minor pocket of 
the portemonnaie, and two silver coins in the larger division of the 
same. A certain quantity of the silver was vaporised by the 
action of the lightning passed through the leather lining of the 
purse, and was deposited with great uniformity on the gold coin, 
which had all the appearance of silver, while the surface of the 
silver coins had assumed the appearance of having been matted or 
frosted. M. Bobierre, who made the communication, said that he 
had examined the gold coin with a microscope, and found that 
the silver was uniformly deposited apparently in the form of 
globules, without any intervals between them. Having removed 
a small eye of the silver by means of a weak acid, M. Bobierre 
found that the surface of the gold coin had been affected, and 


presented a very different appearance to that produced by the 
coining press, and was, in fact, neariy in the same condition as the 
deposited silver ; fusion had in fact commenced, but the effect had 
been instantaneous, and purely superficial. — Society of ArtsJournal. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months, 

1829. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
provements in the constraction of plooghs.”—A communication from Jean 
Pierre La*tes and Raymond Francois Fauré, Passage des Petites Ecuries, 
Paris.—4th June, 1868. 

2300, CHARLES FORSTER WALDO, Bread-street, Cheapside, London, “ A new 
method of and new apparatus for raising, moving, transferring, and dis- 
charging water or other flaids.”—A communication from Charles Johannson, 
Ploochoff, Pechernigoff, Rassia.—22nd July, 1868. 

2356. FREDERICK LAMBE and ARTHUR CHARLES STERRY, Rotherhithe New- 
road, Surrey, and JOHN FORDRED, Blackheath, Kent, “ [ovprovements in 
treating animal and vegetable oils, fats, tatty acids, wax, resins, essential 
oils, balsams. and the solid and liquid hydrocarbons.”— 27th July, 1°68. 

2358, CLAVERHOUSE ALFRED MCCURD, Bloomsbury, London, “ improvements 
in sewing machives.”—28¢h July, 1808. 

2373. FRANKLIN WINSER, Manchester, “ Improvements in the manufacture of 
sulphate of magresia, or Epsom salts, from dvlomite or magnesian lime- 
stone.” —29th July, 1868. 

2518. RICHARD DOUGLAS MORGAN, Tyn-y-coed Rhyl, Flintshire, “ A new or 
improved glove or apparatus for facilitating swimming.” 

2619. GEORGE HENRY BARBER, Southampton, “ Improved means of preserv- 
ing meat, and in apparatus connected therewith.”—22nd August, 1868. 

2632. GEORGE SINEFI DRACOPUILA, Cardiff, Glamorgansbire, *‘ A new appa- 
ratus for raising or forcing water, applicable to ships, mines, and other pur- 
poses.” —24th August, 1868 

2638, WILLIAM COLBORNE CAMBRIDGE, Bristol, ‘‘ Imp ents in ap 
for crushing, breaking, and reducing the soil or land.” — 25th August, 1868, 

2658. ARNOLD LUPTON, Chesterfield, Derbyshire, ‘‘ Certain improvements in 
boilers or generators for steam.” 

2662. LOUIS PIERRE HEBERT and LOUIS ARMAND MOULIN, Neuilly-on- 
Seine, Avenue du Roule, and JEAN PRUDENT COUINCK, sen., and EDMOND 
COUINCK, jun., Ree du Marché, France, ‘‘ An improved press for stamping 
letters, books, and documents with ink or other colouring matter.”"—27& 
August, 1868 

2664. BENJAMIN BURROWS, sen., Abbey Mil's, Leicester, ‘‘ Improvements in 

hi to the separation and division of skeins of 








or app 
silk preparatory to winding.” 

2666. JOHN YULE, Glasgow, Lanarkshire, N.B., *‘ Improvements in arrange- 
ments and apparatus for dea'ing with sewage.” 

2668. GzoRGE KER, Maidstone, Kent, *‘ Imp d hanism or apparatus for 
cleaning gloves and other articles and fabrics.” 

2670. BRYAN CORCORAN and WILLIAM DUNHAM, Mark-lane, London, “ Im- 
provements in apparatus for dressing millstones.” 

2672. WILLIAM MOGRE&GOR, Notting-hill, Middlesex. ‘‘ Improvements in the 
construction of telegraph and signal posts.”— 2th August, 1868. 

2674. EDWARD RICHARDSON, Wapping, Middiesex, ‘‘A new or improved 
material for manutacturing casings or coverings for bottles and other such like 
articles, applicable also for other purposes,” 

2675. HAROLD POTTER, Fisherwick Doagh, near Belfast, Antrim, Ireland, 
“ Certain improvements in bleaching cotton and other fabrics and fibres.” 
2676. JAMES MARTIN, Manch . “impr in extracting pitch or 

similar articles from wood or similar materials.” 

2678. JoB TATTERSALL, THOMAS TATTERSALL, and THOMAS RICHMOND, 
Burnley, L hire, * Imp ts in machinery or apparatus employed 
for grinding cards used in the preparation of cotton, wool, and other fibrous 
materials.” 

2630. JOHN MORRISON HUNTER, Norfolk-street, Strand, London, “ Improved 
apparatas for effecting aerial propulsion.” 

2682. WILLIAM NAYLOR, Mildmay Park, Middlesex, ‘‘ 'mprovements in rail- 
way brakes, and in apparatus connected therewith.”— 29th August, 1868. 

2684. WILLIAM SANDERSON FLETCHER, Ma ochester, “‘ A new method of and 
apparatus for preventing draughts ot air and the admission of rain through 
the apertures under and around doors and windows of all descriptions.” 

2686. JOSIAH GREENWOOD, Limeholm. near Tod den, L hire, ** Certain 
improvements in looms for weaving.” 

2688. JOHN FIELDHOUSE, Birmingham, “ Improvements in the furnaces of 
steam boilers.” 

2689. HENRY WALKER, Alcester, Warwickshire, “‘ An improved method for 
papering and packing needles, pins, and similar small articles for sale.” 

2690. JOHN WILKINSON, jun., St. Helen's Mills, Hunslet, Leeds, ‘‘ Improved 
machinery for printing carpets.” 

2692. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “‘ Improvements in projectiles for ordnance and fire-arms.”—A comma- 
nication from W. H. Shock, Washington, Columbia, U.S. 

2694. NATHAN THOMPSON, Brooklyn, New York, U.S., “‘ Improvements 
in cutting nippers.”—3ist August, 1868. 

2696. JOHN COWDERY MARTIN, High-street, Barnes, Surrey, “ Improvements 
in the treatment of cartilaginous matter of bone for the manufacture of gela- 
tine, which improvements are also applicable to the t of other sub- 
stances from which gelatine is manufactured.” 

2697. JOHN BADGER and WILLIAM BADGER, Rotherham, Yorkshire, “Im- 
Provements in steam engines.” 

2698. JOSEPH LADLEY, Leeds, Yorkshire, “ Improvements in machinery or 

tus for spinning and twisting wool or other fibrous substances.” 

2699. FREDERIC HUDSON, Blackfriars-road, Surrey, “‘ Improvements in dry gas 
or liquid meters.” 

2700. WILLIAM CARTWRIGHT HOLMES, Gracechurch-street, London, ‘ Im- 
provements in apparatas used in the manufacture of gas.”—A communica- 
tion from Benjamin Warnes Thurston, Gasworks, Hambarch. 

2704. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery -lane, Lon- 
don, “ Improvements in looms for weaving.”—A communication from George 
Crompton, Worcester, Marsachusetts, U.S.—Ist September, 1868. 

2708. JOHN ADAMS and HENRY BARRETT, St. Helier, Jersey, “* An improved 
stopper for bottles for containing aérated or gaseous liquids.” 

2710. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, ‘‘An improved 
process for purifying or treating wool.”"—A communication from Joseph 
Fraenkel, Elbeuf, France. 

2714. JOHN IRVING CAMPBELL, Southgate-crescent, Reading, Berkshire, 
**Improvements in securing bales of cotton and other material, and in 
wrappers therefor.”"—A communication from Theodore Kleinknecht, Khan- 
gaum, Berars, Central India.—?nd September, 1868. 

2716. WILLIAM CHARLES GREEN, South Molton-street, Middlesex, ‘ Improve- 
ments in breech-loading fire-arms.” 

2718. FRANCIS PRESTON and ROBERT CRAIB ROSS, Manch “Imp 
ments in stop blocks for railways.” 

2720. JOHN GRIFFITHS, West Firle, Sussex, “‘ A new or improved method or 
methods of and apparatus for uprooting or deforesting trees, roots, and other 
matters.” 

2722. EDWARD LAWLEY PARKER, Birmingham, “ Improvements in fastenings 
for braces, belts, bands, and other like articles.” —3rd Seplember, 1868, 

2724. SIDNEY GRAFTON, Birmingham, “‘ Improvements in machinery or appa- 
ratus for catting or slicing cucumbers and other substances.” 

2726. GEORGE WHITE, Queen-street, Cheapside, London, “‘ Improvements in 
ap for p ng incrast :tions from collecting on the sides, Gues, or 
tubes of steam or other boilers."—A communication trom Josef Popper, 
Vienna, Austria. 

27:8. DavVip JONES, Malvern Wells, Worcestershire, “A new or improved 
stand or support for umbrellas, parasols. sticks, and other articles.” 

2729. ADOLPHE MARIE ALBIN LAFORGUE, Rue des Quatre Vents, Caen, 
France, **A new apparatus for introdacing powders into natural or patho- 
logical cavities in the human body.” 

2736. THOMAS PERKINS, Hitchin, Hertfordshire, “ Improvements in elevators 
or apparatus to raise agricultural produce on to carts or stacks.”—4ih 
September, 1868. 

2738. RICHARD BANKS, Saddleworth, Yorkshire, “ An Improved floor dog or 























c . 

2740. ISAAC LOUIS PULVERMACHER, Regent-street, London, ‘‘Improvements in 
apparatus or meansfor producing and applying electric currenis.” 

2742, WILLIAM HENRY CRISPIN, Stratford, Essex, “ Improvements in the 
manufacture of artificial fue!.”"—5th September, 1868. 

2748. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements 
in apparatus or meaus for feeding and burning mineral oils and essences for 
lighting purposes.”"—A communication from Hippolyte Leplay and Jales 
Noel, Paris 

2750. URSEN ADRIEN MASSELON, Issoudun, I'Indre, France, “ Improvements 
in kilns for burning bricks, lime, pottery, and other articles or matters.” 

2752. GEORGE DAVIES, Serle-street, Lincoln's-inn, London, “* An improved 
meter for water or other incompressible fluid."—A communication from 
Edouard Schrider and Julius Cohn, Berlin. 

2754. VINCENT WANOSTROCHT, Walbrook, London, “ Improvements in the 
construction of gunpowder mills, and in machinery used in the manufactare 
of gunpowder.” 

2756. EDWARD STOKES, EDWARD BRADNEY STOKES, JOSEPH STOKES, and 
HARRY STOKES, Villa-street, Aston, “ arwickshire, “ An improved pearl 
ornament for ladies’ wear, suitable for necklets, bracelets, and the like,” 

2758. SAMUEL BLATCHFORD TUCKER, Southampton-buildings, Chancery-lane, 
London, “ Improvements in rotary engines.”— A communication from George 
Whitcher. Brooklyn, New York, U.S.-—7th September, 1868. 

2762. JOSEPH BURDETT, Harrow-road, Middlesex, “ Improvements in the con- 
struction of machinery for making bricks.” 

2764. ALEXANDER JOHN FRASER, Holloway, Middlesex, ‘‘ Improvements in 
locks.” 


2766, IGNACE AUB, Boulevart de Sébastopol, Paris, “Improvements in adver- 
tiging match boxes and sp'll holders.” 

2768. EDWARD COTTAM, Battersea, Surrey, “Improvements in rolling and 
shaping iron or other metal for the manufacture of shoes for the feet of 
horses and other animals, in machinery employed therein, and in tools for 
preparing the feet for the reception of the shoes.” 

2770. THOMAS EDWARD CLARKE, Apsley Cross, Somersetshire, “ Improve- 
ments applicable to open fire-places.” 
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2772. GEORGE WARSOP, Bromley-place, Nottingham, “Improvements in 
obtaining motive power by means of air and steam, and in apparatus em- 
Ployed therein.” —8th September, 1868. 

2774. JOHN MILLWARD, Curzon-chambers, Paradise-street, Birmingham, 
“Improvements in steam boilers.”"—A communication from Joseph Nason, 
New York, U.S. 

2776. LEWIS BUCKINGHAM COVERT, New York, U.S., “Improvements in 
extension ladders.”’ 


be employed for receiving communications, orders, messages, and appoint- 
ments.” 


1764. ROBERT HUNTER BENTHAM, Bedford-row, London, ‘‘ Improved appa- 
ratus for facilitating the flow of liquids from barrels or other closed vesseis, 
and for lifting or forcing liquids to any desired height.” 

1766. THOMAS STORY HORN, Grove-street, Newcastle-upon-Tyne, ‘* Improve- 
ments in miners’ safety lamps.”— 28th May, 1868. 

1768. FREDERIC NEWTON GISBORNE, West Strand, London, ‘‘ Improvements 
i 





2778. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Imp d 
means of instantaneously opening lopes, and of attaching them to the 
letters they contained.” — A communication from Constant Jardry, Boulevart 
St. Martin, Paris. 

2779. EDWARD WOOD, Bolton, Lancashire, “ Certain improvements in steam 
engines.” 

2780. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improvement 
in pumps.”—A communication from James Wilson, Bridgeport, Connecticut, 
and Charles Frederick Mudge, Lynn, Massachusetts, U.S.—9th September, 
1868 





782. GEORGE DAVIES, Serle-street, Lincoln's inn, London, “ Improvements in 
stamping or embossing horn, leather, and other materials, and in the appa- 
ratus employed for such purpose.”—A communication from Joseph Victor 
Combe, Rouen, France. 

2784. AUGUSTE ANTOINE LEJEUNK, Manch » * Imp ts in the 
manufacture of certain colours employed in printing fabrics.” 

2788. uOHN MAYNES, Manch , © An imp i self-acting arrangement of 
mechanism for supplying weft without stoppage to looms.” 

2792. JOSEPH CHALLENDER and BENJAMIN KITCHEN, Manchester, “ An im- 
proved mechanical apparatus to be employed for placing and securing fog or 
Getonating signals upon the rails or metals of railways.” 

2794. AUGUSTE CRULS, St. Josse-ten-Noode, Brussels, “ An improved preas for 
the manufacture of cement tiles, patent fuel, and other analogous products.” 

2796. ARTHUR CHARLES HENDERSON, Charing Cross, London, ‘* Improve- 
ments in the ornamentation of boot and shoe straps, and in elastic side 
springs.”"—A communication from Henri Suser, Nantes, Loire Inférieure, 
France. —12th September, 1868. 

2798. BENJAMIN DOBSON and WILLIAM SLATER, Bolton, Lancashire, “Im- 
provements in wood-cutting machinery.” 

2802. JOHN BULLOUGH, Accrington, L hire, “ Imp in warping 
or beaming machines.” 

2804, BENJAMIN GARDINER, Thornbury, Bradford, Yorkshire, and TOM HENRY 
FAULKNER, Milk-street, London, ‘**Improvements in the manufacture of 
umbrellas and parasols, and in the production of fabrics suitable for use in 
this manufacture and for other purposes.” 

2806. JOHN ROBERTS, King William-street, London, “ An improved portable 
stove.” 

2808. GEORGE BOWER and WILLIAM HOLLINSHEAD, St. Neots, Huntingdon- 
shire, “ Improvements in gas engines.”—11th September, 1868. 

2812. ALEXANDER WYLLIE RODGER, Stewarton, Ayrshire, N.B., ‘‘ Improve- 
ments in caps or bonnets.”’ 

2816. JAMES CANE COOMBE, Alfred-street, Barnsbury, and ST. GEORGE 
GREGG, Lombard-street, London, “ Improvements in coating iron and steel 
and protecting such surfaces from the corrosive action of sea or salt water 

the oxidising influences of damp air, wet, and moisture.”—12th 
September, 1868. 

2818. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “ An improved substitute for hair stuffing, and mode of manufacturing 
the same from vegetable fibres.”—A communication from Nathan W. Blan- 
chard, Dutch Flat, California, U.S. 

2820. FREDERIC SEEBOHM-ULTZEN, Westminster Palace Hotel, Victoria- 
street, London, “ Impr d app for ing carbonic acid, applicable 
to beer casks and other vessels four preserving, raising, and transferring their 

tents."—A ation from Haas-Demrath, Bockenheim, Frankfort- 

















on-the-M-ine, Prussia, 

2822, MATTHEW AUGUSTUS SOUL, Leadenhall-street, London, ‘‘Improve- 
ments in spring perdul for ch and clocks.””— A communication 
from Christian Johann Heinrich Carl George August Voss and William 
Walter James Monningtop, Hamburgh. 

2824. JOSEPH HETHERINGTON, Manchester, “ Improvements in or applicable 
to machines for winding yarn or thread.” 

2826. JOHN FENWICK, Bedford, *‘ Improvements in the construction of anneal- 
ing ovens and kilns.”—14th September, 1868, 








Inventions protected for Six Months on the Deposit of 
Complete Specifications. 

2927. CHARLES HEPTONSTALL, Kirkburton, near Huddersfeld, Yorkshire, 
“* Improvements in looms for weaving.”—23rd September, 1868. 

2953. HENRY DAVEY, Vi-toria-chambers, i . “*Improvements in 
— engines, part of which is applicable to steam pumps.”—26th September, 
1868. —_- 

Patents on which the Stamp Duty of £50 has been Paid. 

2507. JOHN ADDENBROOKE, GEORGE ADDENBROOKE, and PHILIP ANTHONY 
MILLWARD, Darlaston, Staffordshire, ‘ Collecting or drawing off the gases 
from blast furnaces.” —29th September, 1865. 

2515. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for 
lighting and heating.”—A communication.—30th September, 1865. 

2518. SAMUEL FAULKNER, Blackley, Lancashire, “ Apparatus for grinding 
cards of carding engines.”"—30th September, 1865. 

2514. ROBERT WILLACY, Penwortham Priory, Lancashire, “ Machinery or 
apparatus for preparing and supplying food for cattle.”—30th 
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255¢. RICHARD TONGE, Manchester, ‘‘ Machinery for folding fabrics, and in- 
serting cardboard or other sub between the folds.”—5th October, 1865. 

2542. JOSEPH JONES and FREDERICK JAMES JONES, Birmingham, “ Cart- 
ridges for breech-loading fire-arms.”—4th October, 1865. 

2548. JOHN DODGE, Manchester, “ File-cutting machines.”—4th October, 





1865. 

2529. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, ‘‘ Manufacture of sheet iron or steel cylinders for boilers, and in the 
apparatus relating thereto.”—A communicaticn.—3rd October, 1865. 

2976. THOMAS BRIDGES HEATHORN and JOSEPH HENRY GEORGE WELLS, 
North-street, Westminster, ‘‘ Gun carriages.”—20th November, 1865. 





Patent on which the Stamp Duty of £100 has been Paid. 
2914. FREDERICK JOHNSON, North-street, Westminster, ‘‘ Ground or earth 
screws.”—20th September, 1861. 


Notices of Intention to Proceed with Patents. 

1676. JOSEPH REVILL, Walmer-crescent, Notting-hill, Middlesex, “ Improve- 
ments in revolving or coiling shutters.” 

1677. ROBERT FRYER, Manchester, and JOHN FRYER, St. John’s-wood, Lon- 
= * Imp in hinery or apparatus for tilling land.”—21st May, 

1690. CHARLES JOSEPH FOSTER, Maldon, Essex, “ Improvements in obtain- 
ing the transverse reciprocating motions of the cutter bar in reaping, mow- 
ing, and other similar agricultural machines, and improvements in wheels 
for agricultural machines, which last-named improvements are also appli- 
cable to traction engine wheels.” —22nd May, 1868. 

1696. JAMES JOHN HARROP, Manchester, and WILLIAM CORBETT, Clayton, 
near h * Imp nts in the production of iron and steel from 
ores and from waste products containing iron, as in the case of hammer 
siag forge cinder, and the residue arising from the manulacture of sulphuric 
acid from iron pyrites.” 











1697. JAMES HIGGINS, Salford, L hire, “ Imp ts in hinery for 
spinning and doubling cotton and other fibrous materials.” 
1699. EDWIN WILLIAM DE RUSETT, Lewish Kent, “Imp ts in 





engines worked by steam or other motive fluid, specially applicable to steam 
pumps.”"—-23rd May, 1868. 

1707. EDMUND HUNT, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in obtain- 
ing motive power, and in apparatus therefor.” 

1709. PAUL CAMERON, Glasgow, Lanarkshire, N.B., “ Improvements in ships’ 
compasses.” 

1710. FREDERICK HARGREAVES and JOHN RAISTRICK COLLINS, Bradford, 
Yorkshire, ‘‘ Improvements in looms for weaving.” 

1715. WILLIAM HARDY KENT, St. George’s-place, Knightsbridge, Middlesex, 
* Imp ts in hinery for fluting, crimping, and puffing favrics.”— 

Acommunication from George Edwin King, New York, U.S.—25th May, 





1723, HERBERT JAMES BAKEWELL, Devonport, Devonshire, ‘‘ Improvements 
in apparatus for steering ships.” 

1731. THOMAS SMEDLEY, Holywell, Flintshire, “ Improvements in brakes for 
carriages on common roads.” 

1734. IVON BRUCE MILLER, Hackney-road, Middlesex, ‘‘ Improvements in 
the manufacture of packing for steam engines and other machinery.”— 
Partly a communication from William Hartley Miller, Philadelphia, Penn- 
sylvania, U.S, 

1737. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, “ Improvements in ploughs and other implements for cultivating land.” 
—A communication from Samuel Godfrey Reynolds, Bristol, Rhode Island, 
U.S.—26th May, 1868. 

1743, HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘*Certain improvements in the permanent way of railways.”—A communica- 
tion from Louis Van der Smissen, Brussels, Belgium. 

1744. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“‘Improvements in breech-loading fire-arms.”—A communication from 
Salvatore Carcano, Turin, Italy. 

1745, WILLIAM COOPER, Bradford, Yorkshire, “ An improvement in silver cans 
or cotton cans.” 

1746. JAMES MORRIS, Liverpool, ‘‘ An improved method of and apparatus for 
facilitating the finishing of printed sheets of paper.”—27th May, 1868. 

1755. WILLIAM D Deptford, Kent, ‘‘ An improved combination of cock 


n for signalling on board ship and in other places.” 

1769. WALTER MACLEAN, Glasgow, Lanarkshire, N.B., ‘‘ A new or improved 
process to be used for producing or depicting designs on textile fabrics.” 

1770. JAMES TURNBULL, Edinburgh, N.B., “ Improvements in connecting and 
disconnecting carriages and wagons on railways, and in the apparatus con- 
nected therewith.” 

1772. HENRY GRIFFITHS, Arthur-road, Holloway, Middlesex, and FREDERICK 
AUGUSTUS WISHART, Ivy Cottage, Upper Lewisham-road, Kent, “ Improve- 
ments in means or apparatus for shearing or cutting the hair of horses and 
other animals.” 

1773. JOHN BATEMAN GARDNER, Kendal, Westmoreland, ‘‘ An improved 
machine for sifting pulverised tobacco in the manufacture of snuff.”—29/h 
May, 1868. 

1783. StR IVOR BERTIE GUEST, Canford Manor, Wimborne, Dorsetshire, 
**Improved apparatus for cutting or trimming the edges of lawns or grass 
plots.” 

1788. MICHAEL CHAVAGNAT, Rue St. Appoline, Paris, ‘‘ Improvements in the 
means or apparatus for closing and securing vessels containing liquids, espe- 
cially applicable to those holding petroleum, light oil of schist, and other 
volatile, explosive, and dangerous liquids.”—3°th May, 1868. 

1794. SAMUEL WALKER, Liverpool, “ Improvements in watches or other 
pocket timekeepers.” 

1799. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, ** Imp in the fi of alum and other aluminous com- 
pounds.”—A communication from Henry Pemberton, Allegheny, Pennsyl- 
vania, U.S.—1!st June, 1868. 

1813. FREEMAN ROE, Cambridge-terrace, Notting-hill, London, ‘‘ An improve- 
ment in smoking pipes, which invention is also applicable to cigar holders.” 
—2nd June, 1868. 

1821. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements 
in decorating walls and other surfaces.”"—A communication from William 
Howell, Philadelphia, Pennsylvania, U.S.—3rd June, 1868. 

1831. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘“‘ Improvements 
in apparatus for the m fi e or production of carbonic oxide, hydrogen, 
and carbonated hyd me A icati from the Company or 
Society Cyprien Tesié du Motay and Co., Paris. 

1833. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements 
in the manufacture or transformation of iron and steel, and in apparatus 
employed therein.” —A communication from the Company or Society Cyprien 
Te:sié du Motay and Co., Paris. 

1835. JOSEPH ASHTON, Fleet-street, London, “Improvements in horseshoes.” 

1838. NAHUM SALAMON, Ludgate-hill, London, ‘‘An improved mode of 
mounting photographic and other pictures, patterns, and advertisements.” 
—A communication from Frederick Moritz Beral Bertram, Leipzig, Saxony. 
—4th June, 1868. 

1841. MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in converting 
basic phosphates of lime into soluble acid phosphates of lime, and in obtain- 
ing and utilising sulphite of lime.”—A communication from Ernest Deligny, 
Boulevart St. Martin, Paris.— 5th June, 1868. 

1856. JOHN GERARD, Totton, Hampshire, “ Improved mechanical arrange- 
ments for facilitating escape from fire, for lifting and lowering weights, and 
for other similar purposes.” 

1864. GEORGE FINNEGAN, Upper Abbey-street, Dublin, “ Improvements in 
band-saw machines.”—6th June, 1868. 

1876. RICHARD HUSBAND, Manchester, ‘* Certain improvements in the method 
of ventilating hats or other coverings for the head.”—9th June, 1868. 

1919. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, Lonc op, “* Improvements 
in miners’ safety cages, lifts, and other like hoisting apparatus.”—A commu- 
nication from Jokn Vaughan Merrick and William Henry Merrick, Phila- 
delphia, Pennsylvania, U.S.—12th June, 1868. 

1937. WILHELM MULLER and GOTTLOB ENGLERT, Earl’s-court, London, ‘* An 
improved apparatus for cooling beer and other malt liquors.”—13th June, 
1868, 

2022. ALFRED VINCENT NEWTON, ClLancery-lane, London, “An improved 
construction of fulding cha‘r.”"—A communiéation from Claudius Otignon 
Collignon and Nicholas Collignon, Closter Bergen, New Jersey, U.S.—23rd 
June, 1863. , 

2049. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Sarrey, 
“Improvements in fire-arms’ aud ,cartridges.”—A communication from 
Ambjorn Pierre le Comte Sparre, Turin, "Italy!—25th June, 1868. 

2173. WILLIAM HADFIELD, Ardwick, L hire, * Improvements in looms for 
weaving.”=-9th July,, 1868. . 

2303. SIDNEY;HOPTON HADLEY, Bartram Park, Hampstead, Middlesex, ‘*‘ Im- 
provements. in decorticating wheat, and in apparatus to be used for decor- 
ticating wheat and other grain.”—22nd July, 1868. 

2327. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** Improvements in teeth for machines for picking or separating cotton, 
wool, and other fibres.”—A communication from Robert Wilde and Charles 
Schofield; Philadelphia, Pennsylvania, U.S.—24th July, 1868, 

2473. NAHUM. SALAMON, Ludgate-hill, Londou, ‘‘ Improvements in sewing 
machines.”"— A communication from Benjamin Porter Howe, New York, U.S. 
—i7th August, 1868. 

2621. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery lane, Lon- 
don, *‘ An improved mode of and means for uniting the ends of railway rails.” 

, —A communication from Daniel Rice Pratt, Worcester, Massachusetts, U.S. 
—22nd August, 1868, 

2706. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ‘A 
new and improved process for regenerating certain alimentary substances, 
and improvements in apparatus connected therewith.”—A icati 




















the said piston closes the steam port when the detent releases the valve, 
this improvement no steel, steam, or other spring is required for closing the 

| valve, as the drawing out the piston in opening the valve forms the spring for 
closing it.—Not proceeded with. 

917. E. BUTTERWORTH, Calder Cottage, near Rochdale, “ Furnaces.”—Dated 
18th March, 1868. 

This invention relates to self-feeding furnaces or fire-places, and consists 
First, in driving the bars or grates along by means of screws. These screws 
the inventor proposes to make with a varying pitch of thread. Secondly, in 
returning fire-bars from back to front of furnaces by means of notched bars or 
catches mounted on bats. Thirdly, in furnaces where longitudinal bars are 
used, he proposes to make them in short lengths, and mounts them on Cross 
bars which slide in grooves on each side of the furnace. Fourthly, in furnaces 
where chains are used to pull the bars along, he proposes to form Projection 
on the bars to fit into notches on the chains, or projections on the chains to fit 
into notches on the bars. By these means the bars can easily be taken away 
when required, He also proposes to employ screws for tightening these chaing 
when required, Fifthly, he proposes to bring the ashes from back to front of 
the ash-pit by means of scrapers actuated by screws or other means,—Not 
proceeded with, 

918. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Apparatus 
Sor effecting the continuous return into a steam boiler of the water evaporated 
and taken from the same.”"—A communication.—Dated 18th March, 1868, 

The inventor constructs this apparatus with a main body or tube, which is 
provided with apertures, whereby he admits the exhaust steam from the en- 
gine; behind these apertures are others through which steam is admitted into 
the said main tube direct from the boiler. He places near the apertures for 
the exhaust steam a a stop or plug, so formed as to partially close the central 
portion of the tube between the exhaust steam apertures and those communi. 
cating with the boiler, leaving a space between the said plug and interior of the 
tube. The portion of the tube in which the plug is placed is also made of such 
a form that, by moving the plug endwise, the space between it and the in- 
terior of the tube can be increased or diminished. This adjustment of the 
plug may be effected by means of a regulating screw extending through the end 
of the tube. The other end of the tube which communicates with the boiler 
is provided with an ordinary check valve to prevent the return of the steam 
or water into the tube. Air is admitted to the said tube through a hole or 
number of holes in front of the extiaust steam apertures to assist in condensing 
the same before it passes into the boiler.— Not proceeded with. 


934. E. ROWLAND and J. DALTON, Manchester, “ Apparatus for closing 
dampers.” —Dated 19th March, 1868. 

This invention consists in the employment and combination of two hollow 
vessels, one enclosed within another; the inner one, or hollow plunger, or rod 
attached thereto, passing through a gland or stuffing box on the cover of the outer, 
and the bottom of this inner vessel or plunge is provided with a valve opening 
outwards, so that as the plunger is lifted the liquor contained therein passes into 
the outer receptacle, and as the plunger descends the valve closes, and the liquor 
is covered by the bottom of the plunger, and the plunger indicates in its descent 
by means of a finger the amount withdrawn by a pipe aud tap from the outer 
chamber. In adapting the mechanism for closing dampers, louvres, or doors, 
the plunger is attached by rod or chain to the door, and when the door is opened 
to supply the fuel to the furnace the plunger is lifted by such action, and as it 
gradually descends the door or shutters are thereby allowed to gradually close, 
and so the amount of air admitted for combustion is gradually decreased, 

949. R. MELDRUM, Pittormie, Cupar, Fife, “Steam engines.” —Dated 20th March, 
1868. 

This invention has for its object, by an improved construction and arrange- 
ment of parts, to obtain a great economy of fuel in steam engines. The 
improvements are applicable with two or more cylinders, but will be more con- 
veniently and clearly described in connection with one only. The cylinder has 
in connection with it any suitable existing arrangement of valves and valve 
gear for admitting steam into the opposite ends of it alternately, and such an 
arrangement is preferred as can he regulated by a governor to cut off the steam 
ai various parts of the stroke. Communications are formed between the two 
ends of the cylinder avd a cistern containing water, and these communications 
are controlled by valves actuated either along with or indeperdently of the steam 
valves. The cylinder is provided with a piston having a rod which passes out 
through a stuffing box in the ordinary way, and is connected to a revolving 
crank shaft or to a pump rod. The steam, after forcing the piston to one end of 
the cylinder, is condensed by the ingress of the water, and the piston being 
simultaneously acted upoa by steam on the opposite side returns in the opposite 
direction, after which the steam which produced the return stroke is in its tarn 
condensed in the same way.— Not proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

903. P. M. VILLAMIL, Coleshill-street, Eaton-square, London, “ Apparatus to 
facilitate the ascending of gradients of locomwtive engines.”"—Dated Vith 
March, 1868. 

This invention consists, principally, of an iron or steel wheel or cylinder 
supplied with two flanges, the curved surface of the said wheel or cylinder 
being depressed at given intervals, so as to form steps with the continuation of 
the curve, the outline of which steps may assume the form of a concave curve 
like a semicircle, an elliptical or parabolic curve, or that of a re-entering angle, 
the two sides of which are equal and symmetrical, or graduated steps that may 
run in a spiral direction from one flange to the other, or nearly so, to the middle 
of the curved surface, to return by a reversed spiral to the level of the first 
graduated step. . This wheel is to be applied to an iron or steel beam or rail, 
which is to be laid between and parallel with the ordinary rails, being so shaped 
as to fit exactly the various levels of the curved surface of the wheel, namely, 
salient convex steps or projections are to fit into the depressed concave levels 
or other dep i of the wheel, and vice versi. The wheel or wheels is or are 





from Alphonse Louvel, St. Denis, France.—2nd September, 1868. 

2772. GEORGE WARSOP, Bromley-place, Nottingham, “ Improvements in 
obtaining motive power by means of air and steam, and in apparatus em- 
ployed therein.”—8th September, 1368. 

2779. EDWARD WOOD, Bolton, Lancashire, “‘ Certain improvements in steam 
engines.” — 9th September, 1868. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


————ee 


List of Specifications Published during the week ending 
3rd October, 1868. 

332, 4d.; 360, 1s.; 407, Sd.; 410, 6d.; 411, 38. 4d.3 416, 1s. 2d.; 426, Sd.+ 
429, 8d.; 420, 1s. 2d.; 431, 10d.; 433, 10d.; 438, 6d.; 439, 10d.; 442, 8d. 
443, 6d.; 446, 8d.; 452, Is. 2d.; 453, 10d.; 456, Sd.; 457, @d.; 458, 1s. 6d 
459, 10d.; 464, 8d.; 465. 10d.; 467, 8d.; 470, Is. 4d.; 476, 10d.; 478, 8d.> 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patenis, 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
912. J. H. SPENCER, Sunderland, ‘‘ Valves of steam and other engines.”"—Dated 
lith March, 1868. 

These improvements are intended to be'used chiefly with what is termed Corliss 
valve gear, and where separate ports are used for steam and exhaust. The 
First part of tnese improvements refers only to expansion valve gear, where the 
steam valve spindie vibrates on its own axis, and motion is given to the steam 
valve by rods and levers from the usual eccentric, and also wherejthe steam valve 
is closed by the action of a spring weight or pressure cylinder in connection with 
detent or escapement gear. The first part of these improvements consists of 
two radial arms, discs, or segments, both placed to vibrate concentrically to the 
axis of the steam valve spindle, one of which is permanently secured to the 
eccentric and its rods, and the other arm, disc, or segmentis permanently 
connected to the valve spindle, and to the spring or weight which closes the 
valve, and both arms, discs, or segments are connected together and disengaged 
at the intervals of time necessary to regulate the cut off or expansion, by 'de- 
tent or escapement gear in the usual or any convenient way. By this im- 
provement the rods connecting the valves with the eccentric can be plain 
simple rods, and the detent gear is in fact a portion of the radial arms, discs, 
or seg previously described. The Second part of the improvements con- 
sists of the closing of valves worked by detent gear by means of a piston work- 
ing air tight in a cylinder, and connected to the steam ‘valve, which piston, 








valve for controlling the flow of water from constant supply pipes.” 
1757, THOMAS DRAKE, Huddersfield, Yorkshire, “ A machine or apparatus to 


when drawn out by the opening of the steam port, forms a partial vacuum 


attached to the locomotive engine, and may be worked by one or two cranks, 

like the driving wheel of a locomotive engine, or in couples with the axes of 

the cylinders in a vertical position, and pressing on both sides of a beam or rail 
formed as above described, and placed vertically or on edge between them. 

Paddled steel would perhaps be the best materia! to be used, both for the wheel 

and beam or centre rail. The coupled wheels must be worked separately or 

independently of each other, so as to enable them to turn curves in the road.— 

Not proceeded with. 

913. J. M. URE, Glasgow, “ Apparatus for lifting the driving wheels of a loco- 
motive off the rails when the locomotive is either running or stationary.”"— 
Dated \sth March, 1868. 

This invention is not described apart from the drawings. 

928. P. HILL, Leinster-square, London, *‘ Brakes for perambulators, &c."— 
Dated 19th March, 1868. 

Here the vehicle is provided with a brake apparatus, so that when the 
handle of the vehicle is released by the hand a brake arm shall move against 
the front or hind wheel or wheels, so as to come in contact with studs or stops 
fixed on or near the side or inner surface of the ring thereof, or so as to pass 
between the spokes thereof, and thus prevent the further rotation of the wheel 
or whcels. 





Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, &ce. 

914. W. SMALE, Macclesfield, ‘‘ Apparatus for figure weaving.”—Dated 18th 
March, 1868. 

The patentee claims, First, constructing racks with teeth as a comb, a3 
described, with reference to the drawings for the purposes stated ; 
Secondly, the mechanism described and represented in the drawings, and the 
mode o! operating therewith for imparting motion to the strikers; also the 
moce of adjusting the extent of movement of the said strikers to produce the 
desired width of figure; Thirdly, the parts referred to under the first and second 
claims, in combination with other ordinary parts of looms employed in figure 
weaving. 

919. G. MARTIN, Toadsmoor Mills, near Stroud, Gloucestershire, “ Treatment 
of mixed fabrics, &c.”"—Dated 18th March, 1868. 

This invention has for its object the cardonising or destroying cotton and 
other vegetable fibre or material contained in mixed fabrics, and the separation 
and extraction of the wool therefrom more expeditiously than has hitherto 
been done by means of certain apparatus, which apparatus is also applicable 
for drying, dusting, and cleansing rags, flocks, and other materials. The 
details of the invention are voluminous. 

933. W. RODMAN, Bankfort, Hebden Bridge, York, ‘‘ Apparatus for the forma- 
tion or building. of cop bottoms in machinery for spinning and twisting 
cotton, &c.”’—Dated 19th March, 1868. se 

This invention relates to that class of machinery for spinning and twisting 
cotton or other fibrous substances known as mules and jennies, in which the 
spindles are mounted upon a travelling and reciprocating carriage, and the 
improvements consist in the application of a cam or tappet to the said carriage, 
to act upon the fallers during the putting up of the carriage, or when the yarn 
is being wound upon the spindles, in such manner as to cause a traverse of the 
faller wire, and thereby produce crossings of the yarn in the first winding-on, 
or at the commencement of the cop, whereby the cop bottoms are made firm 
and secure in’ position without the use of paste or tubes as now used for that 
purpose.— Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural ts yeaa Implements, Flour 
Mills, cc. 


924, R. A. WRIGHT, Honnerton, Middlesex, “ Apparatus for cutting and dress- 
ing millstones, &c.”— Dated 18th March, 1868. 





under the piston, and by the pressure of the atmosphere on the upper side of 


According’to this invention the inventor employs a diamond or other hard 
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tting stone or substance propelled or caused to travel over and revolve upon 
be surface of the millstone in the following manner :—The cutting or working 
part of the diamond or cutting agent, while it is forming a cut or crack, t¢., 
while it is performing the dressing or cutting operation at any desired part of 

stone, is kept continuously or uninterruptedly in contact with the surface 
‘of the millstone, and at the same time the said diamond or cutting agent is, 
daring its travel, caused to revolve on its own axis, so that its cutting end or 
part is the end or pole of its axis of rotation, and it thus acts on the millstone 
with a sort of action of abrasion or attrition, or continuous grinding action, 
instead of by straight scratching, or blows, or chipping.—Not proceeded with, 
938, F. WARNER, Jewin-crescent, London, and HU, CHOPPING, Koxwell, Essex, 
* + Windmills.” —Dated 19th March, 1868, 

Inconstructing windwills in which the sails are arranged ina ring around 
an axis the patentee divides the said ring of sails into four or other number of 
arcs, 80 that the salis in any one arc can feather or turn edge to wind 
i ntly of the sails in the other arcs. This arrangement prevents the 
sails being injured by a puff of wind, as may take place when all the sails of 
the ring are coupled together, for the average pressure of the wind on the ring 
may not be sufficient to feather all the sails, when, locally, it is sufficient to do 
4d The sails of each arc are connected to a rod which, through a spring, 
is connected with the striking gear or apparatus, by means of which the sails 
are drawn into an inclined position, so that they may oppose themselves to the 
wind when it is required that the mill should turn. These springs yield, to 
allow the sails to feather or fall back in a high wind, as above described, but 
immediately the wind lulls the sails, acted on by the springs, regain their furmer 
position, and are thus self-regulating. 





Class 5.—BUILDING. 
Ineluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
gis. C. F. C. CRETIN-BORUE, Glasgow, “ Apparatus for ventilating or supply- 
éng air to mines, &c.” —Dated 18th March, 1668. 

This invention consists in the employment o! an exhausting fan in combina- 
tion with pipes, as hereafter explained :—The inventor fits a fan in a box, and 
imparts rapid rotary motion thereto by any convenient machinery. The bcx 
has numerous orifices for the escape of air, and these orifices may communicate 
with a common upright tube. From the box he carries a pipe, which he calls 
the main pipe, down the mine shaft, and leads it along the main gallery. 
From the main pipe in the main gallery he leads branch pipes to all the other 
galleries or workings; these pipes terminate at the end of their respective 
galleries, and are preferably trumpet-mnoathed. He finds it desirable to cover 
the mouths with wire or perforated screens, to prevent the entrance of light 
matters. The rapid rotary motion of the tan exhausts the air from all parts of 
the mine through all the branch pipes and the main pipe into the fan bo», 
from which it escapes through the orifices before mentioned, while the pressure 
of the atmosphere at the top of the mine shaft snpplies fresh air to take the 
place of that exhausted at all partsof the mine, as just stated ; perfect ventila- 
tin is thus insured. The invention further consists in combining with the fan 
and set of pipes before explained another set of pipes, which may be of 
smaller diameter, and which follow the course of the other pipes. This second 
set of pipes communicates with any convenient part above ground, and serves 
to tablish or keep up a current of air in case the current through the shaft 
and galleries should be stuut off by a fall of a portivu of the roof or otherwise.— 


Not proceeded with, 
Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc, 


922. R. TOWNSEND, Ball's Pond, near London, “ Breech-loading fire-arms.” 
Dated \8th March, 1868. 

This invention is applicable where the barrels turn on a transverse horizontal 
axis, so as to raise the breech ends of the barrels clearof the breech-plate for 
the cartridges to be introduced. In such fire-arms it js usual to secure the 
barrels in position for firing by means of a bolt catching into a projection on 
the underside of the barreis, and in some cases the locking bolt has been made 
to catch into a projection from the upper part of the barrels. According to this 
invention the patentee dispenses with such locking bolts by making the breech- 
pla:e or plates movable on the body, anc by forming prcjections or plugs upon 
them of a size just to fit into the breech ends of the barrels. The breech-piates 
are moved to and fro by eccentrics or cams on an axis actuated by a lever 
handle, so that by turning the handle partly round the breech plates ace moved 
a sbort distance towards or from the barrels. Then after loading, when the 
barrels have been retarned to the position for firing, the breech-plates are moved 
forward and the plugs upon them entering the breech ends of the barrels at once 
lock the barrels in position, whilst the plugs form firm abutments for the 
cartridges. 


Class 7—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
927. S. WENKHEIM, Regent-street, London, * Method of combining a shirt and 
waistcoat.”—Dated 19th March, 1868. 

The patentee claims, First, combining a shirt and waistcoat, or portions 
thereof, so that the garment may be worn either as a waistcoat and shirt, or as 
ashirtonly, as described. Secondly, forming and combining together in manner 
described the parts of a waistcoat or vest and the body of a shirt. Thirdly, form- 
ing or making shirts in combination with @ waistcoat piece or waistcoat pieces, 
having an wnattached lower or flap piece as described, and which may be worn 
outside the trouser or within the trouser band. 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

621. C. D. ABEL, Southampton-buildings, Chancery lane, London, “ Production 
of brown colouring matters for dyeing and printing.”—A communication.— 
Dated \0th March, 1868. 

This invention has forits cbject the application of mixtures ig regular or 
varied proportions of certain acids, that is to say, of nitric, nitrous, oxalic, 
alsetic, and chrisamic acids, with or without the simultaneous employment of 
apy suitable mordants to the pi oduction of brown colouring matters of different 
tints for dy eing and printing silk and woollen frabrics.—Not proceeded with, 


835. F. WINSER, Manchester, and J. SWINDELLS, Aegworth, Leicester, 
“ Utilisation of the waste products arising from espartos grass, and 
other fibrous materials used the manufacture of paper.”—Dated \\th March, 
1868. 

Here the inventors corporate, by means of steam or fire, the liquid as it 
comes from the boiler, or vats, down to a thick pasty substance, when they run 
the same on to a hearth, drying pan, or any other apparatus or means, by which 
they remove the remaining moisture, and reduce the stuff toa dry, or nearly 
dry substance, after which they place it in gas retorts, or any other apparatus 
or means by which the gas, which exists in large quantities, is evolved, and 
may be used or not for purposes of light, as may be found expedient, according 
to the sitaation where the operations are carried on; when the whole of the 
gas is evolved the cakes are drawn and put into a vat,or any suitable re- 
ceptacie, and either boiling water or water and steam added until the alkali is 
washed out, which is again ready for use either as carbonate, or it may be 
made into a caustic by the usual methods. ‘The cakes may then be treated 
with a solution of phosphate of lime and China clay or kaolin, or either of them 
separateiy, and the product again heated in a closed retort or furnace, by whick 
the phosphate of lime and China clay or kaolin, or either of them, become 
precipitated into the coke, and upon being drawn and allowed to cool will then 
be suitable for refining sugars, or any other articles ot a like nature.—Not pro- 
ceeded with. 

836. F. WinsER, Manchester, and J, SWINDELLS, Kegworth, Leicester, ** Manu- 
facture of sulphate of magnesia.”— Dated \ith March, 168. 

The patentee cluims, First, the use of carbonate of magnesia or dolomite in 
the manufacture of alkalies, instead of carbonate of lime for the production of 
sulphate of lime or Zpsom salts. Secondly, the use of sulphides or bisulphices 
ofearih and metals, in combination with either carvonate or oxide of magnesie, 
for the further development of the manufacture of sulphate of maguesia or 
Epsom salts. 

855. B. Britten, Led Litll, Surrey, ‘* Manufacture of manuie.”—Dated 12th 
March, 188. 

Here the inventor reduces certain ca: bonifi mineral subst . Namely, 
coal, anthracite, lignite, or coal or coke cinders, to an extremely fine or 
impalpable powder by grinding or other suitable means, employing when 
desirable water or heat to assist the operation. This pulverised carbonaceous 
Matter may be used as a dressing for land, either by itself or mixed with lime, 
guano, nitrate of soda, bone dust, or any other of the manures in ordinary use, 
employing such mixtures a8 may be adapted to the nature of different svils.— 
Not proceeded with, 

861. M, ROWLAND, Lewisham, Kent, “ Treatment of preparation of the 
ingredients employed in the manufucture of fermented liquors.”—Dated v3th 

_Afarch, 1868. 

This invention has for its object the solidifying and preserving of hops and 
malt, or their extracts, or hops alone, with glucose or grape sugar, whereby a 

solid compound substance is obtained, which will keep in a sound state for any 
length of time and in any climate, and may be used when jequired icr the 
mahufacture of good and wholesome mait liquors. 
%1, W. E. GEDGE, Wellington-street, Strand, London, “ Improved fuel.”— 4 com- 
munication, — Dated \ th March, \868. 

The subject of this inventior is a solid combustible body, impregnated with 
an inflammable liquid, and itself becoming inflammable, which combustible body 
or fuel the patentee terms ** Allumette de foyer,” or earth match. 





909. W. E. NEWTON, Chancery-lane, London. ** Producing steel and cast steel.” — 
A communication.—Dated \7th March, 1868. 

This invention consists, First, in creating by the combustion of gases heated 
carbonic gas and by forcing the same against the iron, thereby not only heating 
the same but also converting the iron into steel without melting the iron. The 
invention also consists in melting the steel to be cast in an open pan or vessel 
which ts fitted in a suitable furnace.—Not proceeded with. 

910. W. E. NEWTON, Chancery-lane, London, “ Improvements in the process of 
preparing iron ore for smelting."—A communicatior.—Dated 7th March, 
1868 

This invention relates to a new process of roasting, reducing, and smelting 
iron ore, and to new furnaces for holding the ore whilst it is submitted to the 
above treatment. The object of the invention is, First, to reduce the expense 
of the roasting process, and to so arrange the roasting kiln that the roasting 


discharge orifice of the oll cup a conical needle or screw which serves as a 
valve to enlarge or contract the exit opening for the oil—Not proceeded 
829. J. WALLIS, Greenwich, Kent,“ Apparatus dressing millstones.” —Dated 
10th March, 1868, ‘ crinpeies 
Instead of dressing the face of the millstones in a series of straight lines 
arranged in the well-known manner, the patentee makes, on the working face 
of the stone, a series of curved lines arranged as a convolute, starting from the 
eye, or near the centre of the mill , and terminating near the periphery. 
$30. C. ATTWOOD, Wolsingham, Durham, ** Manufacture of steel and iron.”— 
Dated \0th March, 1868. 
The patentee claims, First, the taking of the metal, whilst still in a liquid 
state, out of any converters or converting vessels, or furnaces in which crade or 








may be done with brown coal, wood, or even peat, while bh only 
the expensive anthractic and charcoal could be used for the purpose. 
object of the invention is also to discharge the oxide from the ore after the 
same has been roasted, to reduce it in a red hot state to metallic iron. The 
object of the invention is, finally, to prepare the roasted and reduced ore for 
use, and to separate the metal contained therein from the earthy and foreign 

b by the ll process.—Not proceeded with. 

884, H. F. GRIFFITHS, and A. BEARD, jan., Wolverhampton, ‘* Apparatus for 
puddling tron and steel.” —Dated \6th March, 1868. 

Here a chamber or vessel in which the molten iron or steel to be puddied is 
put is fixed to a bracket supported on a shaft, on which shaft the bracket is 
capable of turning. A connecting rod jointed to the puddling chamber or vessel 
is geared to a crank, and a rotary motion being given to the axis of the crank 
a reciprocating motion is d to the ting rod, and the puddling 
chamber or vessel is made to perform an oscillating motion about the shaft by 
which it is supported. The molten iron or steel in the puddling chamber or 
vessel is by this oscillating motion thrown or dashed about, and thereby exposed 
to the air in the chamber or vessel in a manner similar to that of the manual 
process of puddling he pudd chamber or vessel is of sufficient size to 
contain iron or steel enough for several balls or blooms, and is divided by a series 
of vertical parallel divisions into a series of compartments equal to the number 
of balls to be made at one heat, the divisions being in planes to the plane of the 
motion of the furnace. By means of these divisions the iron or steel is pre- 
scribed in separate portions, cach sufficient for one ball or bloom. One or more 
streams or jets of air are introduced into the oscillating chamber by means of 
flexible piping, or by a jointed pipe passing through the shaft on which the 
chamber turns.— Not proceeded with. 

891. A. V. NEWTON, Chancery-lane, London, “* Manufacture in illuminating gas 
in the distillation of hydrocarbons.”—A communication.—Dated 16th March, 
1868. 

This invention consists, First, in the mixing of hydrocarbon and hydro- 
oxygen in a vapourous condition for the purposes of making an illuminating 
gas, or for the distillation and condensaticn of hydrocarbons, or for producing 
gaseous toe) for heating purposes. Secondly, in superheating these mixed 
vapours before they are converted into a fixed or permanent gas, or are con- 
densed for purification in the distitietion of hydrocarbons. Thirdly, in mixing 
with the vapours of hydfocarvons and of hydro-oxygen after they have been 











illuminating gas or as gaseous fuel. Fourthly, in cooling the air mixed gas before 
it goes to the purifier, for the purpose of depositing any portion thereof that 
may not have become a fixed gas, or which not being a fixed gas yet 
retains its vapourous condition. Fifthly, in the use of chloride of calcium asa 
purifying agent for removing the noxious compounds contained in the gas. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batterves. 
838. T. WALKER, //obert-street, Chelsea, “ Construction of electric telegraph cables 
and lines." —Dated \\th March, 1868. 

This invention consists in making electric telegraph cables of naked or unin- 
sulated conductors, consisting either of a single wire or tape, or of a bundle, or 
twisted helically into a strand, or in any other shape to form one conductor, 
such conductor to be connected by means of any suitable apparatus with the 
positive, negative, or neutral earth plates (by earth plate he means any form of 
connection with the earih) or batteries as may be required for the transmission 
or reception of signals. When more than one insulated conductor is required 
for a cable they must be kept separate by covering them with any suitable 
porous material. 

892. W. E NEWTON, Chancery-lane, London, “ Telegraphic apparatus.”—A 
communication.— Dated \6th March, 1868. 
This invention is not described apart from the drawings. 


Class 10.-MISCELLANEOUS. 
Including all Specifications nct found under the preceding heads. 
741, J. LEWTHWAITE, “ /mprovements in treating the material known as parke- 
sine, and other analogous compounds, and in applying them to various useful 
and ornamerta: pu' "ae Dated March 4th, 1868. 

The object of this invention is to apply parkesine to various 
useful and ornamental purposes to which it has not been hitherto 
applied, or to which it has been applied inefficiently, and the invention 
primarily consists in certain modes or meibods of treating and manipulating 
such compound in order to apply it as d p tee takes the parke- 
sine in a plastic or pasty state, spreads it upon the surface to which he wishes 





acted upon in the retorts atmospheric air, for the purpose of swelling or increas- ; 
ing their volume, and aiding in their free burning when used either as an ; 


cast iron may have been previously brought into the state of more 
or less malleable iron, or of steel respectively, by means of blowing through it 
atmospheric air, or other substances containing oxygen, according to what is 
called “ the Bessemer process,” or such other metal; also, whilst still ina 
melted state as may have been brought into a «similar condition by other 
modes of applying oxygen or substances containing oxygen thereto beneath its 
surface, and the transferring either of such sorts of metal into a suitable re- 
verberating furnace or chamber,. of some such kind or kinds as he has 
indicated, in which furnace it is to be brought and maintained at a very high 
degree of liquid fusion, in combination with whatever mixture or addition 
thereto of either crude cast iron, or of decarbonised or malleable iron, it may 
in different cases be found requisite to employ for the purpose of bringing the 
whole mixture into such a condition as is necessary for obtaining the special 
quality or degree of steel, or of steel-iron intended to be produced, and by 
which liquification and mixtaore and the consequent equable interdiffusion of 
the s:veral ingredients, and the settling of the whole isto a tranquil and 
homogencous condition. ingots and castings will be afforded more free from 
babbies of air or gas, and otherwise of more perfect and uniform quality than 
by castings directly from the Bessemer converter or other converting vessels. 





831, FE. and J. BROADBENT, Manchester, “ Machinery for facturing paper 
bags.” — Dated \\th March, 1s6s, 
This invention is not described apart from the drawings. 
840. M. T. SHAW, and T. HEAD, Cannon-street, London, ‘* Improvements 


in rolling iron and steel, and in wrought girders and _otsts.”—Dated 
1ith March, 1868, 

The patentees claim the manufacture of rolling girders and flanged bars 
suitable for joists of greater sectional area at the centre of the girder or bar than 
at the ends, hy varying the set of the rolis as the metal passes between them. 
They also claim the roliing of girders of an [ form in section, and of varying 
sectional area, by means of rolls having rings capable of being traversed lenuth- 
ways upon them, as described. They also claim the rolling of girders of an I 
form in section, and of varying sectiona) area, by means of four roJjs on separate 
axes, and meeting in an eye, the axes of one pair of rolls being at righ’ anzies 
to the axes of the other pair, and one pair of roils being capable of being op: ned 
out from and closed in towards the girder as it passes between thein, so as t» 
vary the thickness of the flanges, as described. They also claim the use of 
teper pattern barsto vary the set of the rolls whilst the metal is passing 
between them, as described. 


843. F, A. Pacer, York-buildings, Adelphi, Strand, London, “‘ Constructing 
ships’ compasses, &c,”"— Dated ith March, 1868. 

The leading feature of this invention consists in the employment of a 
considerable number of short needles. ‘The patentee prefers to use the Lozenge 
or rhomboid shape, or a shape coutracting from .he middle to the ends, though 
he may also use the para'lelogram or edge bar needle. He prefers to place such 
needies edgewise, as above described, and he always keeps the different 
needies forming the compound needles out of immediate contact with each 
other preferably by means of aluminium washers or distance pieces. 
Iie takes cast steel as the material for the needles, preferably 
cast steel, with a high percentage of carbon, and alloyed with titanium or 
boron. Such needles he hardens before magnetisation in a solution of sal 
ammonaic, after which he boils them in linseed oil over the fire about ten 
in‘nutes, He pre‘ers to magnetise ships’ compass needles by placing each end 
on the opposite poles of two electro-magnets. The-e two electro-magnets are 
connected together at their opposite en::s;by means of a soft iron bar or anchor, 
The needle is then magnetised by being rubbed on all its edges by a third 
magnet, preferably an electro-maguet. 


849. W. E. and F. A. BusH, Commercial-road East, London, “ Trap for 
catching mice, rats, &c."— Dated 12th March, 1868. 

This invention consists of a rectangular box or cage, having on one or more 
of its sides revolving arms, turning upon a common centre, of corresponding 
width to the mouth or opening of the said trap, so as to turn inward, like arms 
upon the nave of a wheel without the tire; in connection with the above, a 
balanced platform (having the bait) is arranged in the front of the said arms, 
carrying with a catch fastening, on the descent of which, by the weight of the 
mice or otherwise, the said arms are liberated and caused to revolve inwards, 
through the medium cf a reacting spring connected with the said shaft. Thus, 
ateach quarter turn of the arms (liberated as aforesaid) the said mice or 
otherwise are arged bodily forward into the trap, and so on in like mauner, 
resetting itself at each turn by the action of the spring, which may be wound 
up as required.—Not proceeded with. 


854. A. and E. GEARY, Bristol, ** Ciader sifters.' —Dated \2th March, 1868. 
For this purpose the patentees construct a cylindrical sifting vessel with wire 





or openwork at its lower end and of such a size as to enter into a pail so far as 
a flange formed at the top of the sifter vessel admits. The sifting vessel is 
fitted with a cover with a handle upon it, and there are notches in the cover 
and projecti on the top of the sifting vessel to prevent the cover turning when 





to apply it, then immediately subjects it to pressure which must be suffi to 
bring iin close contact with the surface. He continues to press for about 
two hours or longer, and should it be required to have the material pliant or 
supple, he continues the pressure for several days. He finds it important that 
the evaporation of the spirit in the parkesine should be slow and gradual, 
especially when making iaiitation leather, in order to prevent brittleness or harsh- 
ness ; for this purpose a layer of cloth may be interposed between the layers or 
rolls of the fabric, while they are being submitted topressure. If the surface of 
parkesine thus obtained is required to be polished, he allows it to become suffi- 
ciently fixed or dried by exposure to the atmosphere ‘or from, say, five days to 
a month or otherwise, and he then polishes it by rotating brushes, or other- 
wise. The thickness of the coating of parkesine will, in all cases, be regulaid 
by the purpose to which {it isto be applied, and any number of coatings of 


thickness. 
$22. 5. DESBOROUGH, Staining-lane, London, “ Apparatus for cleaning and 
polishing knives, forks, &c.”—Dated with March, 1868. 

According to one arrangement of this invention the inventor introduces 
the knives, forks, or other articles to be cleaned or polished between two 
surfaces of leather, india-rubber, or other materials, one of which is arranged to 
move to and fro; or the two surfaces may be arranged to move to and fro 
in opposite directions.— Nol proceeded with. 

824. R. MELDRUM, Pittormie, Cupar, Fife,“ Apparatus for raising water."— 
Dated \0th March, 1368. é 

This improved apparatus comprises a cylinder placed vertically, and having 
& piston working inside of it. Valved inlets and outlets for the water, like 
those of a common double-acting pump, are arranged in connection with the 
| space below the piston, whilst the steam from a boiler has access at intervals 
| to the space above the piston, by a valve worked by the pistonrod. Thesteam 
( valve is a simple sliding plate arranged in one s.de of a tube fixed to the top of 
| the cylinder, and in which the piston rod works, and asnug on the top closes 
the valve when the piston reaches the bottom of its stroke, and opens it again 
on the piston reaching the top of its stroke. When the piston reaches the bot- 
tom of its stroke it uncovers a number of openings in the side of the cylinder, 
by which water from below the piston enters into the space above it, and the 
steam valve being then shut the steam above the piston is immediately con- 
densed, and a vacuum formet., The atmospheric pressure then causes the 
water to rise up the suction or inlet pipe, and to enter under and carry up the 
piston. On the piston reaching the top of its stroke the s eam valve is opened, 





water below it, and it will also force the water up an ascension pipe, provided 
for the purpose, to a height depending on its pressure, 
above the piston, together with that due to the condensation of the steam, 
passes down through a tubular extension of the piston rod, This tubular rod 
has a valve at the bottom opening downwards, and it works as a plunger in a 
pipe or barrel, and acts as a teed pump for supplying water to the boiler with 
which the requisite connections are formed, Tue piston rod is by preference 
continued out through 4 staffing-box in the upper end of the apparatus, and is 
connected to a crank shaft and tly waeel, in order to render the motion steady 
apd regular.—Not proceeded with. 

826. J. VERO, Dewsbury, York, ** Apparatus for the manufacture of hats,’’— 

Dated 10th March, 1868. 

According to this invention the patentee proposes, prior to commenc.ng the ope- 
ration of hardening, placing the hat body upun a thin perforated metallic shel! of 
a segmental parabolic formation, such shell being then placed upon a support 
ing block of metal, and by its weight caused to open a steam cock placed within 
the block, by which means the body is heated and steamed. He then removes 
the shell and body toa hine which is h fier described. Upon a suitable 
framework he mounts a shaft, through which he imparts (by means of a crank) 
a horizontal reciprocating moton tv a hollow sliding block covered with felt 
or other soft and suitable substance. This block is placed vertically, with apex 
upwards, ant of a similar shape to the shell before named, and adapted to 
receive it. It is also heated by steam, or any convenient means, but is not per- 
forated. Over and above the centre of the traverse of the block he suspends, 
in a vertical frame, a pair of wings or flaps, hinged together atthe top, and 
capable of being opened out by suitable apparatus, so that when lowered down 
over the block, and the shell aud body which it carries, wey may fit on the 
same graduated weights connected to them, causing them to press towards each 
other. 

828. A. V. NEWTON, Chancery-lane, London, “ Apparatus for lubricating 
machinery.”"—A communication.—Dated \Wth March, 1868. 








Accuiding to this inveution, the regulation is effected by applying to the 


| it is in its place on the topof the sifting vessel. In this way a very simple, 


parkesine may be applied one above another in order to obtain the required | 


The water that gets | 


and the steam entering causes the piston to descend, and to discharge the | 





cheap, and efficient cinder sifter is formed, The sifting vessel is placed on an 
ordinary house pail, the cinders are placed in it, and the cover is applied. The 
sifting is rapidly effected by turning the sifting vessel partly round on the pail 
to and fro by means of the handle of the cover; the dust being closely confined, 
the operation makes no dirt. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE IRON TRADE: Quarterly Meetings: Tone of Trade More Satis- 
Jactory than Last Quarter: Home Markets Principal Buyers : 
Average Trade Expected Durwng Winter : Good Trade wn Spring : 
Prices a Shade Better: Complaints of Competition—Pics: Not 
Selling Largely: Shropshire and Forest of Dean Most in Re- 
quest: Railway Tariff Complained of : South Staffordshire and 
Middlesborough Freights Compared : Disadvantage to South Staf- 
Sordshire—AN IRON AND STEEL INSTITUTE FOR GREAT BRITAIN : 
Proceedings in Birmingiiam for its Establishment—Tue Factory 
Act: Discussed on ’Change : Its Operation in Reference to Juve- 
nile Labour ; Expectations of an Alteration in Next Parliament 
—POLITICS AT THE WOLVERHAMPTON MEETING—NorTH Srar- 
FORDSHIRE QUARTERLY MEETING ;: No Alteration in Prices: De- 
mand Hardly so Good—CoaL: Improved Sale—HarpWaARks : 
Continued Improvement—INDUSTRY IN THE Buack Country. 

THE quarterly meetings of the ironmasters of South Staffordshire 

are being held this week. The chief gathering took place yesterday 

(Thursday) in Birmingham, where, as in Wolverhampton on the day 

before, there was a numerous and influential gathering. At both 

meetings the tone was more satisfactory than that of last 
quarter. On every hand proprietors were able to speak of their 
ability to work with less irregularity than at that time. 

Indeed, some few establishments are quite full of orders, 

and are not likely to be slack this side of Christmas. The demand 

comes chiefly from the different home markets and does not relate, 
as a whole, to other than small quantities. Some large orders have 
here and there been in hand, chiefly for Russia and Canada, but 
they are now mostly done with for the present. The firms by 
whom these orders were secured had, whilst they were being got 
out to put aside all work that would bear a delay, and they are now, 
therefore, in a somewhat better condition than they fear they may 
be when the slight accumulation mentioned has been got through, 
for it is a fact that as a rule the new specifications are unequal to 
those which are being worked out. Nevertheless, it is not gene- 
rally feared that other than a fair average amount of work will 
be done throughout the district as a whole, even up to the en- 

suing spring, when it is believed we shall be getting into a 

prosperous condition. Merchants from London, Manchester, and 

Liverpool were represented at the meetings, and some few pur- 

chases were reported. Stocks in the warehouses of such people 

are not generally heavy, because the retail sales are pretty equal to 
the purchases from the mills and forges. Prices are not improved 
more than a shade for any description of finished iron, and they 





| cannot be reported firmer than they were three weeks ago, when 


some of the merchants and consumers displayed a little ne: vous- 
ness lest at the preliminary meeting prices should be put up. 
They therefore pressed for orders to be booked at the prices which 
prevailed at that time. Ina few cases makers were uble to get a 
few shillings more a ton then; but all fear of u rise being now 
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over for the quarter buyers are not so ready to purchase, and 
therefore less Teoaned to give the prices which makers would fain 
stipulate. These are not, excepting in the first-class cases, “* list.” 
Some makers, who are striving to get their quotations as near as 
possible to that standard, complain of a great amount of —— 
tion which still exists at their own door—competition which 
prevents them from even securing prices which they got a few 
weeks ago. It is therefore clear that the iron trade of South 
Staffordshire is not in a condition of which much boast can be 
made. It is in an improved state as compared with a 
quarter ago, and after the winter months have been got through— 
it is believed steadily—it may have acquired an impetus which will 
raise prices and wages alike. Pigs do not sell heavily; yet there 
were some transactions. The bulk of the sales, however, had been 
made before the quarterly meeting began. The transactions — 
day and on Wednesday were most apparent in those high-class 
descriptions used by the first-class houses, and were conspicuous in 
the cases of Shropshire and Forest of Dean brands. Representa- 
tives of the iron trade of Middlesborough were in Birming and 
notes were freely compared between that district and this. South 
Staffordshire masters complained of the disadvantage they suffer in 
the matter of railway freights, and regret was expressed that the 
committee of the association were unable to secure any change in 
the present tariff at the hands of the railway companies and their 
carriers, It will be remembered that the chairman of the associa- 
tion announced at the preliminary meeting that the efforts of the 
committee in this direction had been unsuccessful. We have 
obtained information as to the freights to the leading towns and 
ports, and find that whilst Middlesborough and Stockton can get 
round by water to London at 8s. 6d., to Glasgow at 9s. 6d., to 
Aberdeen, 11ls., to Edinburgh, 5s. per ton; and by rail to Liverpool 
for shipment at 10s. 10d., and for town delivery at 15s.; also to 
Newcastle by rail for 4s. 2d.—the South Staffordshire masters have 
to pay according to the following scale:— 
Tad: bl I bl 

From S. Staffordshire to London .. .. 158 . «« 178. Gd. 

” ” Liverpool «. 103.6d. .. 128. 6d. 

»» ae Glasgow .. .«. 203. «. .«. 25s. station to station 
Aberdeen., .. 278.6d. .. 3is 
Edinburgh’ .. 228.60. .. 268.8d. ,, 
N’castle-on-Tyne 15s. ee 17s, 6d. 4 ton lots do. 
- ” Do. shipment... 14s. 2d. .. 15s. 10d. 

Thus it will be seen that South Staffordshire in respect of al 
the places mentioned suffers a serious disadvantage, in comparison 
with the northern districts, in every instance but that of 
Liverpool, even in which case the difference in favour of South 
Stafford is very trifling. Of course the midland district cannot 
expect to get the advantages which appertain to localities near to 
a seaboard, but this district makes out a good case for changes in 
its favour somewhat corresponding to the alterations which have 
recently been made by the railway companies in favour of the 
nortbern ironworks. Steps were yesterday taken in Birminghnm 
towards carrying out the proposal of Mr. Jones, secretary to the 
northern iron trade, for the establishing of an Iron and Steel 
Institute for Great Britain. A provisional committee were to hold 
a meeting to approve the rules and arrange for the inaugural 
meeting. 

The Factory Act was being discussed. Here and there were 
complaints that its operation had the effect of drawing off some ef 
the juvenile labour to places not yet under the surveillance of the 
act, The inequality of the working of the two bills will, however, 
itis believed, be remedied soon after the next Parliament meets. 

The meeting in Wolverhampton was greatly occupied in dis- 
cussing politics arising out of the fact that three of the four candi- 
dates to fill the two seats in West Staffordshire were upon ’Change, 
being introduced to those of the voters who happened to be present. 
Mr. W. O. Foster, who is the trade candidate, was not there, but 
Mr. H.W. Foley, who has long been his colleague, was present; and 
go too were Mr. Smith Child and Mr. Meynall-Ingram, the two 
new and at the same time Conservative candidates. 

The North Staffordshire coal and ironmasters’ have held their 
quarterly meeting, and they have decided not to alter prices, A 
slight falling off in the demand is a. 

The coal trade continues to show slight signs of improvement. 

In Birmingham the reports of the manufacturers continue to in- 
dicate a sustained improvement. The majority of the metal 
rollers have a moderate number of orders. For edge tools there is 
a fair inquiry, and the electro-platers have a tolerable number of 
orders in hand. Tinplate workers have about an average demand. 
For cabinet and general brass founders the inquiry is such as to 
afford about full work for the operatives. In the gun trade there 
is generally a brisk demand, and in the military branch the inquiry 
is expected to become larger. Jewellery and other fancy trades 
are quiet. As to the different parts of the Black Country, there is 
nothing to say additional to our full report of last week. 





” 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

Tue Iron TRADE: The Improvement Fully Sustained : Hands Re- 
guiariy Employed : Shipments to the Russian Ports: High Rates 
Offered for Steamers: Accession of Contracts on Ironmasters’ 
Books; Probability of Engagéments with Russia being Shortly 
Entered Into: Continental Inquiries not Numerous: Slight In- 
crease in the Shipments to America and British Colonies : Home 
Buyers Gradually Increasing their Purchases—THE Pie Iron 
TRADE—THE TINPLATE TRADE: Quarterly Meeting at Glouces- 
ter—THE STEAM CoAL TRADE—STRIKE OF COLLIERS AT RHYMNEY 
—PROPOSED GRAVING Dock aT NEWPORT. 

THE improvement which recently set in in the iron trade of this 
district is fully sustained, and the hands engaged at the leading 
establishments continue to be employed with something like regu- 
larity, principally in the completion of Russian engagements. The 
season has now too far advanced for the chartering of any more 
sailing ships to the Russian ports, but the owners of steamers are 
willing to accept the high rates now being offered to convey iron to 
that country, and run the risk of not returning until next spring. 
Some two or three of the ironmasters were of opinion a few weeks 
ago that when the Russian navigation season had closed there would 
not be contracts on the books sufficient to keep the hands employed 
during the winter months, but there has been an accession of orders 
of late, and the presence of several Russian agents at the prelimi- 
nary meeting of ironmasters has given rise to a belief that other 
engagements with the Muscovite empire will shortly be entered into. 
Iuquiries from the Continent are not very numerous, and the ex- 
ports to continental houses are principally of the miscellaneous 
descriptions. Transactions with that quarter will probably be 
limited for a short time to come, but as there is a fair prospect of 
the railway system becoming greatly extended on the Continent of 
Europe, the new year will no doubt witness a favourable increase 
in the demand for rails and other matériel. There is a slight in- 
crease in the shipments to America and the British colonies, but 
until the election of President is settled in the former country it is 
not expected shipments will be so extensive as they have been for 
the past two or three months. For the other foreign markets the 
clearances are about the average. 

Home buyers are gradually increasing their purchases, and the 
contracts in the market for rails are more numerous than has been 
the case for many months past. On the whole, the trade may be 
said to be in a steady and hopeful state, and it will be highly satis- 
factory if orders do not decline during the next three months. 
Lars command a ready sale, and prices have a tendency to advance, 
There is a steady trade doing in pigs of the best brands, for which 
full list quotations are being obtained. 

Tinplate makers are fairly placed for orders, but in some instances 
prices have slightly given way. The quarterly meeting of the 
members of the tinplate trade was held last week at Gloucester, 
Mr. Woodruffe, of the Machen Works, Monmouthshire, in the 
chair. There was a tolerably good attendance of both manufac- 
turers and buyers, among the latter being Messrs. Nash and Co., 





Liverpool, Von Dadelzen and North, London, and Handley, Bir- 
pe ng The chairman expressed an opinion that tin would be 
higher in price, and there would probably be an advance in pigs as 
well. Since the last meeting quotations for plates have not kept 
up as anticipated, not b the demand has decreased, 
but owing to the increase in the make. American re- 
quirements keep about the same, and from the other foreign 
markets there is an average inquiry. It was stated that the reso- 
lution agreed to at the last meeting to reduce the production had 
not been loyally observed by the trade generally, and this, toge- 
ther with the opening of so many new establishments, kept prices 
down. No change was made in quotations, and consequently they 
remain the same as during the last quarter. The provisions of the 
new Factory Act were referred to, and it was stated that the men 
complained more than the employers of the objectionable character 
of many of the regulations. The members as usual dined together 
after the meeting. 

Steam coal proprietors and shippers having somewhat recovered 
from the difficulty they have had to contend with for several 
weeks past in the want of suitable tonnage, have had to contend 
with adverse winds and storms during the past week, which have 
somewhat interfered with shipments; and although there have 
been several arrivals at the local ports very few vessels have been 
able to leave. This, to some extent, will cause a decrease in the 
exports, but as the weather appears to have set in fine for some 
little time to come, and vessels of suitable tonnage being more 
plentiful than of late, there is a probability of a recovery taking 
place, and the trade attaining something like a satisfactory posi 
tion, French houses are again purchasi with tolerable 
freedom, and‘to the Mediterranean ports about an average 
= is being sent. From some of the Eastern ports there is a 
better demand, and as vessels of large tonnage are more readily 
obtained, the clearances for the present month will no doubt show 
a favourable increase over those of the past. The slight improve- 
ment which lately began to manifest itself in the house coal trade 
does not progress with anything like rapidity, and a large number 
of the workmen continue to be only partially employed. 

A strike has arisen among the Rhymney colliers and miners 
from some misunderstanding between them and Mr. D. Thomas, 
the underground agent. The agent, it appears, has placed gates at 
the ends of the horse ways going down to the pits, these gates being 
open from six to seven o’clock in the morning, and at six o'clock 
in the evening, therefore obstructing the workmen from going 
down to the pits after seven in the morning, and from coming out 
before six inthe evening. The men have strongly censured the 
conduct of the agent, and as yet no arrangement has been come to. 

A subject of considerable interest to those engaged in commercial 
pursuits at Newport was brought before the Harbour Commis- 
sioners of that port at their monthly meeting. On Friday, Mr. 
James Brown showed that the want of a suitable graving dock in- 
curred a loss to the trade of the port of several thousands annually, 
in consequence of large vessels requiring repairs to be done in a 
dry dock, having to go to Bristol or Cardiff: and although bei 
charte: at Newport, it was very rare a vessel ever return 
after leaving the port to undergo repairs. Not only was it a loss 
to the shipping community, but to tradespeople generally, for if 
there was a suitable dry dock in the port, it would afford employ- 
ment to a large number of shipwrights, whose earnings would be 
spent atthe shopsof thetradespeopleinthetown. Hemoved—‘*That 
the solicitors to the Newport Harbour Commissioners, Messrs, 
Prothero and Fox, take the necessary oe for applying to Parlia- 
ment for an extension of the powers of the Act of 1836, by way of 
legalising the erection of the present gridiron, and to empower the 
levying of charges for the use of the same; to reduce the quorum 
necessary to the formation of a meeting from eight to five, to enable 
the commissioners to raise money and take lands compulsorily for 
> i of a By Apes dequate to sp d - - 

ips 0 e size, wi e requisite powers of c i or the 
use thereof; to i the taking of lands foo Eatfase pur- 
poses; and to enable the commissioners to contract with the 
corporation of Newport for the supply of a police force for the port 
(this power to be terminated by a three months’ notice on either 
side); to prevent the throwing of cinders, rubbish, or other objec- 
tionable matter, calculated to interfere with the depth of water in 
the river; and for such other purposes as to the commissioners 

all be deemed meet.” The proposition was warmly supported 
and carried unanimously. The cost of the dock is estimated at 
from £15,000 to £20,000, and as the subject has been taken up 
in earnest there is every probability of the work being carried out. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL: The Great Eastern (s.): Mersey Docks and Harbour 
Board—Lonpon AND NORTH-WESTERN RaILway: The Runcorn 
Bridge —ExPoRTS FROM THE MERSEY—STATE OF TRADE: Leeds : 
South Yorkshire -NoRTH-EASTERN RaILway: Gilling, Helmsley, 
and Pickering Section—NorTH EASTERN District: The Cleve- 
land Iron Trade: Mr. J. L. Bell on the Foreign Relations of the 
Iron Trade. 


THE Great Eastern, which has been lying idle in the Mersey for 
some months past, sailed for Sheerness on Saturday. She has been 
chartered by a French company to lay down the French Atlantic 
cable, and she will leave Sheerness early in the spring for this pur- 
e. During the past few weeks the Great Kastern has taken on 
out between 4000 tons and 5000 tons of coal, and she 
has been partly provisioned; at Sheerness she will be fitted with 
tanks for carrying the cable. The ‘‘big ship” continues under 
the command of Sir J. Anderson. The accounts of the Mersey 
Docks and Harbour Board for the year ending June 24, 1868, 
resent upon the whole satisfactory results, showing as He doa 
2 soe of £41,000, even after allowing the extra amount of local 
taxation which the Board has to sustain. This state of affairs has 
been arrived at by increased economy and care in every department 
of the dock estate. 

The great bridge which the London and North-Western Railway 
Company has thrown across the Mersey at Runcorn is now ready 
for traffic. The distance between London and Liverpool by the new 
route will be reduced by about fifteen miles. 

The total value of the British s exported from the Mersey 
during August was £6,437,997. In this total the exports to the 
United States figured for £1,318,876. The exports to the Austra- 
lian colonies showed some increase in August, 

The Leeds Chamber of C ce, reporting upon the iron, ma- 
chine, and engineer tool trades of that town and district, observes : 
—“There is an improvement in the demand for iron, and a rather 
better feeling prevails. There continues, however, to be little re- 
quired for railway purposes. The machine trade is not quite so 
good. The locomotive makers are doing but little. There isa 
brisk demand for cut nails.” 

In the South Yorkshire district there is stated to be a pretty 
good demand for rails, sheets, and plates. A good business is 
also being done in Bessemer steel, both sheets and rails. The coal 
trade has improved, and most of the collieries are now working 
full time. For coke there is a good inquiry for the furnaces on the 
Trent and Derbyshire. 

A large meeting has been held in the court-house at Helmsley to 
oe mae against any abandonment of the Gilling, Helmsley, and 

ickering section of the North-Eastern Railway. The North- 
Eastern Company obtained powers some time since for the construc- 
tion of the section, but the directors have not shown much dispo- 
sition of late to complete the link. 

We have several matters to notice in connection with the north- 
eastern district. A large steamer is loading an iron bridge, ma- 
chinery, &c., in Shields harbour for the Mediterranean. The 
London Chartered Gas Company has given out an order for 11,000 
tons of large pipes, the contract being taken by the Tow Law Iron 
Company ; another order for 3000 tons of smaller pipes has gone 




















to Messrs. Hopkins, Gilkes and Co., of Middlesborough. 
pected that the work of railway extension on the — _— 
ring some good orders into the northern iron markets, but the 
trade will probably have to wait for them until next year. At 
present there seems to be rather a scarcity of orders on the books 
of the local ironmasters, and nearly all the Russian contracts are 
now worked up. There is some inquiry, however, from America 
for rails from the Cleveland group. There is a trifle more doing 
in plates and shipbuilders’ iron; the bar iron trade is not very active. 
but a good many autumn shipments are being made. Large de. 
liveries of pig iron are being made, and the Cleveland firms do not 
appear to be increasing their stocks. Pretty good exports continue 
to be made to the Continent. The foundries of the Cleveland 
district are pretty well employed. 

Mr. J. L. Bell read a very valuable paper at the Cleveland 
ironmasters’ quarterly meeting last week “‘On the Forej 
Relations of the Iron Trade.” He summed up the matter ty 
observing :—‘‘ In spite of all the predictions respecting our 
being driven out of foreign markets by continental competition, 
I still see in the future good grounds for believing, with a proper 
union between masters and men, we shall keep our place in the 
struggle, and I base my belief entirely on the question of coal, 
As has been already stated, our produce is above 100,000,000 tons, 
I believe last year it really was 105,000,000 tons. Of this we 
export 10,000,000 tons, and consume in our ironworks somewhere 
about 20,000,000 tons. So that, in other branches of manufacture and 
domestic use, we find occupation for 75,000,000 tons of coals 

rannum, The united production of the three districts we have 

m reviewing, including Saarbriick, which supplies the Moselle 
and Meurthe country with coal, will be about 35,000,000 tons 
per annum, of which probably about 10,000,000 tons will be absorbed 
by theiron works, leaving 25,000,000 tons for those pu 8 to which 
we are devoting exactly three times this quantity. I have already 
shown that the general demand for coal abroad is such as to have 
enhanced its price to the continental i tere thing like 
one-third to one-half above what they pay here. Can it be doubted 
that as those branches of manufacture extend which have to be 
kept moving by the 25,000,000 tons, that coal must continue to 
rise, and the effect of this on a ton of railway bar using five tons 
for its manufacture can easily be calculated? No doubt this extra 
demand will be met to some extent by an increase of production; 
but the answers to all | inquiries do not lead me to believe that 
this power of adding to the annual output exceeds that of our own 
country.” 
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PRICES CURRENT OF METALS AND OILS, 











































1 . 1867, 
Coprer—British—cake and tile,| 2 s. d. £4. 4) 2% 42 2144 
per ton ...... Obcccecece 73 0 0.. 74 © 077 O 0.. 78 O09 
Best selected ....sesseeeee 15 0 0..76 @ 0/79 0 0.. 80 @ 96 
hcvccce cocvcecccce secs 78 0 @.. 80 0 0/80 0 0.. 8 O06 
BoteemaBes co vcccccccccecceces 82 0 0..83 0 086 0 0.. 000 
‘Australian, per tom ........ 77 © 0.. 79 0 0} 83 © 0.. 87 6 6 
Spanish Cake .....sse.sse00 0030. © 60075 0 @. 006 
Chili BarS......+-++ o 67 0 0.. 6710 0] 78 © 0O.. 0 0 6 
Do refined ingot .. 7010 0.. 71 @ 078 © 0.. 0 O96 
YELLOW METAL, per Ib. © 0 6& @© e7| 0 oO t% 0% 
Iz0N, pig in Scotland, ton 314 2 cash. 215 Ocash. 
Bar, Welsh, in London .. 610 0.. 615 0} 610 0. 706 
Wales........ §15 0... 6006006... 008 
77 6.. 710 0} 71 0. 000 
515 0.. 60 0 515 0.. 6086 
950. 000 9 56 O.. 910 6 
85 0.. 0 0 0} 8 5 O.. 810 6 
77 6.. 710 0} 710 0. @ 08 
10 0 0., 10 5 OF 10 5 O., 1010 6 
16 0 0..18 5 019 & 0.19 76 
21 00..21 6 O81 0 0.. 006 
1815 0..19 0 OF 1910 0.. 1915 © 
20 0 0.. 0 0 02015 0. 0 00 
2210 0.. 2215 0} 23 0 @. 6006 
2015 0.. 0 0 0/31 0 0. 000 
27 0 0.. 28 0 0} 29 0 0.. 2910 0 
26 0 0.. 29 0 0) 28 @ 0.. 30 6 0 
, W.B. scocscccseos| 244 0 0.. 0 0 0195 0 0. 0 O 8 
QUICKSILVER, per bot. .....+5.| 617 0.. 0 0 0 617 0., 000 
SPELTER, Silesian, perton ..../ 2010 ©0.. 2012 6) 31 7 6. 3110 0 
English V & S..ccseceeeeess| 29 5 0... 0 00 006. 000 
ZNO, ditto sheet ..... 25 0 0.. 0 0 0} 26189 ©. 060 
STEEL, Swedish faggot 000. 00f' 000. 006 
Keg. cccccccsesece 1415 0.. 15 0 0 16 & 0.. 16810 6 
, Banca, per cwt. 417 0. 41719 440. 000 
Straits, ine—cash . 416 0.. 00 0 4 9 0. 41110 
For arrival . 41510.. 0 0 0} 411 0.. 412 6 
English DIOCKS ....+ss+seeees 418 0. 0 0 0} 414 0, 416 0 
Bare .cccrcccccccccscces . 419 0.. 0 0 0} 415 0.. 417 0 
Refined, in blocks ....-... 5 10.. 0 0 O} 417 @. 419 0 
TINPLATES, per bx of 225 sheets 
IC coke ....++00 Sores eeceee BU6e 83 3G 8 Oe 3 SO 
fl 176.19 6:19 6. 118 6 
180.190 19 0. 1 Oo 
14 0. 114 Of 11% 0O.. 117 0 
019 0. 019 6 022 0... 000 
015 3.. 018 0} O17 3.. 62 0 
36 0 0.. 9 0 0 39 0 0.. 40 0 0 
ai 0 0.. 31:10 0} 3615 0.. 37 0 0 
95 0 0.. 0 0 0100 0 0.. 0 0 8 
38 0 0.. 40 0 0 3810 0.. 39 0 0 
IW cccccccccsecsceess| 32 0 0.. 39 0 0 38 0 0.. 0 0 8 
Brown ccccccsccccccesess| 33 0 0.. 44 0 0} 35 O 0.. 36 0 0 
E.1, Fish ..cccscseeees eee | 32 0 0.4. 00035 00.000 
Olive, Gallipoli . + | 68 0 0. 0 0 0 70 0 0. 0 0 0 
Spanish 66 0 0.. 67 0 0 67 O 0,., 68 0 0 
Palm .. 42 0 uv. 0 0 0 42 © 0O,, 4210 0 
Linseed 2.0600. 2910 0.. 2915 0} 3810 0.. 0 @ 0 
Rapeseed, English pal 3310 0.. 0 0 0} 40 0 0.. 4010 0 
Brown ..+«+ 3110 0.. 0 0 O 37 O 0.. 38 0 0 
Foreign pale....... oot @e 0.. 35 0 0 4110 0.. 000 
Brown 3 scccccsescccsese | 31 10 0. 32 GO 0} 3810 0.. 42 0 0 
Lard ceccccescccsccsceseses | 64 0 0., 66 0 0} 57 O O,, 58 0 1 
TalloW cecescccccsssesesss. | 37 0 0.. 0 0 0] 36 O O,, 88 0 
PRICES CURRENT OF TIMBER. 
1868. 1867. || 1868. | 1867. 
£244 «14 «2 424 || Perload— 4246 4628 
+10 19 1210 | 9 0 1010 || ¥el. pine, per reduced O. | . 
+3548 3 0 410 || Canada, ist quality 17 0181017 01 30 
213 315) $15 4 0) Sad do... 11 1019 10, 11 39 19:18 
-0 © 0 0] 0 0 © || Archangel,yellow 11 018 0 111018 * 
-.5 5 6 01 5 S&S 510] St Petersburgyel 10 012 0/ 1010 11 0 
315 415] 310 410|| Finland ........ 6 7 809 
4 0 417[ 810 & 0 || Memel .......... 12 013 0| @ 0 0 0 
3 0 © O| 0 0 O 0|| Gothenburg, yol.. 8 © 910) 8101010 
45 510} 81060 white 8090, 809° 
215 4 0] 2 0 8 0|| Gefic, yellow...... 9 010 0 9 Ol © 
215 3 0| 3 0 310|| Soderhamn ...... 9 01010) 9 01010 
915 30/303 5| per 
9225/3035 19n. by 3 by 8 01191) 0 O08 
410 6 0| 8 0 6 o|| Deckplank, Dut 
Tere) 0.001000 Ol| per dotusin..f °°¢ 919 O18 1 6 
519 610] 410 5 0 || Staves, per standard M. 
St. 710 810] 610 7 10 || Quebec pip>.....- 67 10 9 oO} 75 0800 
Deals, per C., 12%. ~~ = 6% o| mitts, ss 0 0} 19 020 6 
uebec, wht.spruce 
Siena whteyrucs 12 015 0124 101510 || Pipe s-++ } 1350 180 0 [110 @ 190 @ 





—— —— 


LauncH.—On Saturday, October 3rd, Messrs. Randolph, Elder, 
and Co., launched from their shipbuilding yard at Boletels, 
Glasgow, the Carrick Castle, a composite sailing ship of 107 
tons, builders’ measurement, of the following dimensions :— 
Length over all, 217ft.; breadth, 34ft.; and depth (moulded), 
2\ft. The Carrick Castle has been built to the order of Messrs. 
Thomas Skinner and Co., of this city, and is intended to form 
oue of their “Castle” line of Singapore and China traders, 

New YacuT FoR THE QuEEN.—Her =" paddle yacht 
Victoria and Albert, in dock at Portsmouth, is ordered to have 
her machinery taken out, and a further and more exhaustive 
survey made of the condition of ber hull. It is reported that the 
present Victoria and Albert will be appropriated to the service of 
their Royal Highnesses the Prince and Princess of Wales and the 
Lords Commissioners of the Admiralty, in place of the Osborne, 
recently broken up at Portsmouth, and that a new yacht will be 
built for the service of the Queen from designs prepared by Mr. E. 
J. Reed, C.B., Chief Constructor of the Navy. 
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ELEMENTARY DEMONSTRATIONS OF PRIN- 
CIPLES RELATING TO STREAM-LINES. 


By W. J. Macquorn Rankine, C.E., LL.D., F.R.S. 


1. Object of this Communication.—The object of this com- 
munication is to explain some very elementary demonstra- 


tions of certain propositions in hydrodynamics which bear | 


upon important practical questions. The propositions 
themselves are not new ; but all the previously published 
demonstrations of them with which Iam acquainted involve 


the use of mathematical methods of some difficulty, and | 


especially, of the solution of differential equations of the 
second order. The demonstrations now given (which have 
hitherto been made public in the form of lectures only), 
are intended to enable persons who have not mastered the 
higher mathematics to understand the propositions in 
question, and to satisfy themselves of their truth. 

2, Stream-Lines explained.—A stream-line is the line, 
whether straight or curved, that is traced by a particle in 
a current of fluid. In what is termed a “ steady current,” 
each individual stream-line preserves its figure and position 
unchanged, and marks the path or track of a filament, or 
continuous series of particles that follow each other. The 


direction of the motions in different parts of a steady car- | 


rent may be represented to the eye by drawing the group 
of stream-lines traced by different particles in that current, 
and indicating by one or more arrows in which of two 
contrary directions the motion takes place. The wavy 
lines in Fig. 3 (further on) represent an example of this. 

3. Relation between Velocity and Transverse Area.—It is 
obvious that if the area of a transverse section of a current 
be multiplied by the mean velocity of the particles of fluid 
in the act of traversing that transverse section, the product 
will be the flow ; that is, the volume of fluid which passes 
through that transverse section in an unit of time ; and 
conversely, that if the flow be divided by the transverse 
area, the quotient will be the mean velocity of the particles 
that traverse that section. By a transverse section is to be 
understood a surface that cuts all the stream-lines at right 
angles. Moreover, in a liquid of invariable density (to 
which class of fluids alone this communicatiun is restricted), 
the flow through each transverse section of a steady current 
is of equal volume, therefore, in a steady current, the mean 
velocity of the particles at a given transverse section is in- 
versely proportional to the area of that section. 

4. Elementary Streams.—A current may be couceived 
mentally to be divided by insensibly thin partitions, fol- 
lowing the course of the stream-lines, into a number of 
elementary streams; and the positions of those partitions 
may be conceived to be so adjusted that the volumes of 
flow in all the elementary streams shall be equal. The 
use of this conception is to represent to the mind the 


velocity, as well as the direction of motion, of the par- | 


ticles in different parts of the current; for it is obvious 
that in a set of elementary streams of equal flow, the velocity 
of a particle at any point is inversely proportional to the area 
of the transverse section, through that point, of the elemen- 
tary stream to which the particle belongs. This is the prin- 
ciple which, when expressed in the symbols of the dif- 
ferential calculus, is called “ the equation of continuity” of 
a liquid.* 


5. Component Velocities.—The component velocity of a | 


particle in a direction oblique to its actual direction of 
motion may be found by the help of elementary streams ; 
for it is only necessary to divide the elementary volume of 


flow by the area of an ob/ique section of the elementary ' 


stream, made by a plane perpendicular to the direction of 
the required component. For example, in Fig. 1, let A A, 
A’ A’, be the boundaries of an elementary stream, and let 
CC’ be a plane cutting it obliquely; then if the volume 
of flow be divided by the area of the oblique section made 
by the plane C C’, the quotient will be the component velo- 
city of a particle in a direction perpendicular to that plane, 
being less than the total velocity along the stream in the 
same ratio in which the area of a transverse section of the 
stream is less than the area of the oblique section. 

6. Representation of the Elementary Streams ina Layer 
of a Current.—In considering the motion of the particles 
of one Jayer of a current, we may conceive the paper of a 
diagram, such as Fig. 3, to represent either one of the ac- 
tual surfaces of that layer, if it is plane, or if it is not 
wg the same surface developed, that is, spread out flat. 

e layer may be conceived to be divided into elementary 
streams of equal flow by partitions perpendicular to the 
surfaces of the layer; and in the diagram those partitions 
will be represented by stream-lines, such as the wavy lines 
in Fig. 3. Such a diagram exhibits to the eye the velocity, 
as well as the direction, of the motions of the particles in 
every part of the layer; for, if the layer is uniformly thick, 
the velocity of any particle is inversely proportional simply 
to the perpendicular distance between the two adjacent 
stream-lines; and if the thickness of the layer varies at 
different points, that velocity is inversely proportional to 
the same perpendicular distance multiplied by the thick- 
ness of the layer. 

7. Composition of Elementary Streams.—If a layer of 
liquid is acted upon at the same time by two sets of 
forces, which if actingseparately would produce currentscon- 
sisting of two different sets of elementary streams, the com- 
bined action of those two sets of forces will produce currents 


_— of athird set of elementary streams, which may | 


regarded as the resu/tant of the two former sets. The 
stream-lines marking the boundaries of the first two sets 
of elementary streams may be called the component stream- 


lines, and those marking the boundaries of the third set, | 
Then the principle which con- | 


the resultant stream-lines. 
nects the resultant current with the component currents is 
as follows :— 

The resultant stream-lines pass diagonally through all the 
angles of the network formed by the component stream-lines. 


or example, in Fig. 1, AA, A’ A’, are a pair of lines | 


a3! to one set of component stream-lines, and 
B B, B’ By, a pair belonging to another set. The line C C’, 


* Let 3 Q denote the volume of flow in each of the elementary streams of 


which a steady curient of liquid consists; and at a given point let} S be the \ 


‘ransverse area of an elementary stream, and v the velocity ; then ry = 


3s 


, drawn through two of the intersections, is one of the set of 
| resultant stream-lines; and the lines parallel to C C’, drawn 
| through D and D’, are two more, Also, in. Fig. 2, the 
straight dotted lines diverging from A, and the straight 
dotted lines converging towards B, are two sets of com- 
the intersections of the straight lines are the resultant 
stream-lines. For a third example, in Fig. 3, the straight 
lines parallel to X O, and the arcs diverging from A, are 
two sets of component stream-lines ; and the wavy lines 
drawn through the intersections of the first two sets are 
the resultant stream-lines. 

















Q 


To demonstrate this principle it is to be considered— 
First, as regards the direction of the resultant stream- 
lines: that in Fig. 1, C C’ represents a plane, which is an 
oblique section at once of the elementary stream AA, 
A’ A',and of the elementary stream B B, B’ B’. The forces 
which produce the elementary stream A A, A’ A’, tend to 
send a certain volume of liquid per second through that 


oblique section, from the side next D to the side next D’, | 


The forces which produce the elementary stream B B, P’ B’, 
tend to send an equal volume of liquid through the same 
oblique section in the contrary direction. Therefore the 
effect of the combination of the forces is that there is no 
flow through the oblique section C C’; therefore C C’ is part 
of one of the resultant stream-lines. Secondly, as to the 
number and closeness of those stream-lines, it is to be 
considered that D D’also represents a plane, which is an 
oblicue section at once of both the elementary streams. 
The forces which produce the elementary stream A A, A’ A’, 
tend to send a certain volume of liquid per second through 
that section in a certain direction; and the forces which pro- 
duce the elementary stream B B, B’ B, tend to send an 
a volume per second through in the same direction. 
Therefore the effect of the combination of the forces is that 
a double volume per second passes through the section 
D Db’; therefore the space between D and D’ contains two 
resultant elementary streams; therefore each of the points 
D and D’ is traversed by one of the resultant stream-lines. 
Thus it is proved that a// the intersections of the compo- 
nent stream-lines are traversed by resultant stream-lines. 
8. Condition of Perfect Fluidity.—The characteristic 
property of a perfect fluid—in other words, a fluid abso- 
solutely free from viscosity—is that the particles have 
no tendency to preserve any definite figure, and are inca- 
pable of exerting any force against a surface which they 
touch except normal pressure ; that is to say, pressure in a 
direction at right angles to that surface. One consequence 
of this is that no particle of a perfect fluid can have rota- 
tion impressed upon it ; for normal pressure can impress 
rotation only on a body which tends to preserve a definite 
figure. No existing fluid is absolutely free from viscosity; 
and therefore the mechanical consequences of the supposi- 


ponent stream-lines ; and the curved lines which traverse | 


towards an axis, are straight lines radiating from a point, 
and making equal angles with each other; like either of 
the two sets of dotted straight lines in Fig. 2. 








ll. Circular Stream-Lines in an Uniformly Thick 
Layer.—The simplest example of a set of resultant stream~- 
lines is that obtained as in Fig. 2, by combining together a 
pair of equal and similar sets of radiating stream-lines, one 
set diverging from a point at A, and the other convenes 
towards a point at B. Those two points may be 


| foci. According to well-known geometrical principles, the 





tion of perfect fluidity are not realised exactly, but only | 


approximately. Nevertheless, there are cases in which 
the errors caused by neglecting viscosity are unimportant ; 
and hence the use of investigating the properties of stream- 
lines in a perfect fluid. 

9. Rectilinear Motions in a Perfect Fluid.—Another way 
of stating the absence of rotation in the motion of a perfect 
fluid is to say that any two particles which move side . side 
in straight lines must move with equal velocities; for if their 
velocities are different the larger particle formed by uniting 
them is in a state of rotation, one side moving faster than 
the other. 


There are three modes of rectilinear motion in a per- | 


fectly fluid liquid which fulfil this condition, and by com- 
bining which an immense number of modes of curvilinear 
motion may be generated ; and all those curvilinear resul- 
tant motions fultil the condition of perfect fluidity, because 
their components do so. Those three modes of rectilinear 
motion are the following:— 

I. Motion in parallel straight lines, with an uniform 
velocity. Here the elementary streams are everywhere of 
equal transverse area. 

II. Motion in straight lines converging towards or di- 
verging from an axis, to which they are all perpendicular. 
Here we may consider the motion of the particles in a layer 
of uniform thickness perpendicular to the axis. The ele- 
mentary streams in such a layer are of the form of wedges, 
separated from each other by planes radiating from the 
axis, and making equal angles with each other. 





The area | 


of a transverse section of an elementary stream varies | 


| directly as the distance from the axis, and the velocity of 

a particle varies inversely as that distance. 
| III. Motion in straight lines, converging towards or di- 
| verging from a central point. Here the elementary streams 
are of the forms of cones or of pyramids, having their sum- 
mits at the central point, and of such shapes and sizes as 
to divide the surface of a sphere described about that point 
into equal areas, The area of a transverse section of an 
elementary stream varies directly as the square of the dis- 
tance from the central point, and the velocity of a particle 
consequently varies inversely as the square of that dis- 
tance. 


elementary streams cannot actually extend in a pointed 
form to the axis or to the central point, but must be de- 
' flected in its neighbourhood, so as to afford an inlet or an 
outlet for the liquid, as the case may be. 

10. Rectilinear Stream-Lines mm an Uniformly Thick 


straight current in an uniformly thick layer of liquid are 
simply parallel equidistant straight lines, such as those 


a 


It is easy to see that in the last two modes of motion the | 


Layer.—The stream-lines which represent an uniform | 


resultant stream-lines, which traverse the intersections of 
the network formed by the two sets of radiating stream- 
lines, are a series of circles, each of which traverses the 
foci A and B; the only exception being the straight line 
through A and B. The radii of those circles are pro- 
portional to the secants of a series of angles, increasing by 
equal intervals from 0 deg. to 90 deg. These resultant 
stream-lines represent the motion of a layer of liquid 
uniform thickness, under the action of forces which ur; 
the particles to move from an axis at A and towards 
another axis at B. 

In a paper published in the “Philosophical Transactions” 
for 1863, the properties of those circular stream-lines 
traversing two foci were arrived at by the integration of a 
differential equation of the second order. They have now 
been demonstrated by a very elementary method; and to 
do so was one of the chief objects of the communication. 

12. Various Resultant Stream-Lines in a Layer of 
Uniform Thickness.—By compounding the circular stream- 
lines of Article 11 with the equidistant straight stream- 
lines of Article 10, and drawing curves through the angles 
of the network, an endless variety of stream-lines are 
obtained, of figures closely resembling the lines of ships of 
various degrees of fineness, and of various proportions of 
length to breadth. These, under the name of Neoids (or 
ship-like curves), have been fully explained and illustrated 
in previous papers and publications; and especially in the 

per already referred to as having been published in the 
** Philosophical Transactions” for 1863, from which Fig. 3 is 





copied; and it is unnecessary to enter into details respect- 
ing them here. The figure shows only one quadrant of the 
completeset of stream-lines, the otherthree quadrants being 
symmetrical to the first. The curves diverging from the 
focus A are circular stream-lines, and they converge to 
another focus at an equal distance from O in the opposite 
direction. 
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13. Parallel Straight Stream-Lines ina Wedge-shaped 
Layer.—When a current flows past a solid of revolution 


shown in Fig. 3. The stream-lines which, in a similar ' the figure and arrangement of the stream-lines are to be 


layer, represent a current diverging from or converging ' determined by considering the motion in a wedge-shaped 
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layer of indefinite length and breadth, having its edge at | circumstances with naked lights. Mr. Atkinson does not concur 


the axis of the solid. The thickness of such’a layer varies | 
as the distance from the ed In Fig. 4; let OX represent | 
the axis of the-solid and edge of the wedge-sha 
and let the paper represent one of the plane surfaces of the 

layer. The stream-lines~representing an uniform straight | 
current must be so arranged as to divide the layer into 

elementary streams of uniform transverse area; and in 

order that they may do so the squares of their distances from | 
the axis O X must increase by uniform differences. Let 

O A be the total breadth which it is desired to subdivide | 
into elementary streams. Make O B= O A, and divide 

it into as many equal parts as there are to be elementary 

streams. On O B as a diameter draw a semicircle, and 

from the points of division of O B draw ordinates perpen- 

dicular to it, and cwtting-the semicircle. Then lay off from | 
O, along O A, a series of distances equal respectively to 

the chords measured from O to the points of division of 

the semicircle; the required stream-lines will be straight 

lines drawn parallel to-O X threugh the points of division 

of O A. 

14. Radiating Straight Stream-Lines in a Wedge-shaped 
Layer.—To divide such a wedge-shaped layer as has been 
deseribed in the preceding Article into equal elementary | 
streams radiating from a point B in the axis X O B, lay | 
off along the axis as many equal divisions as there are to 
be elementary streams in one quadrant of the space round 
B. Let B O be the distance containing all those divi- 
sions. About B, with the radius BG, draw the quarter 
circle O C; and from the points of division BO, and perpen- 
dicular to it, draw ordinates cutting the quarter circle. Then 
draw lines radiating from B to the points of division of the 
quarter circle. These will be the required stream-lines for 
one quadrant of the space round B. Those of the other 
quadrants are symmetrical to them. The reason for this con- 
struction is the well-known geometrical proposition that 
if OC is the trace of a spherical surface, and if the dotted 
ordinates are the traces of a set of parallel planes perpen- 
dicular to the radius O B, and dividing it into equal parts, 
those planes divide the spherieal surface inte zones of equal 
area. 

15. Compound Stream-lines ina Wedge-shaped Layer.—By 
compounding two sets of straight stream-lines, like those 
shown in the lower part of Fig. 4, radiating from a pair of 
foci in thesame axis (that is, in the edge of the wedge-shaped 
layer) and drawing curves diagonally through the network, 
thereare obtained a set of ovalstream-lines, representing the 
motion of a current which diverges in all directions from 
one of the foci and converges towards the other. These 
ovals all pass through the foci, and are arranged like the 
cireular stream-lines of Fig. 2. It may be mentioned that 
they are of the same figure with the lines of force of a 
two-poled magnet. 

Then by combining these oval stream-lines with the 

Hel straight stream-lines of the upper part of 
ig. 4, there are obtained a great variety of curved lines, 
representing the stream-lines of a current flowing past a 
solid of revolution. Their figures resemble in a general 
way those of the stream-lines of an uniformly thick layer, 
exemplified in Fig. 3. W. J. M. BR. 
Glasgow University, October 12, 1868. 


THE MINES INSPECTORS’ REPORTS. 


Ix our impression for October 2nd we gave a resumé of the 
information furnished in the just published reports for 1867 of 
the Government Mine Inspectors of Great Britain, which in a 
tabulated form showed the life cost at which one hundred and 
five millions of tons of coal brought to bank that year was 

Fewer lives, we may repeat, were sacrificed in and 
about our collieries in that twelvemonth than in the previous 
corresponding period by 294—for whilst the deaths in ’66 were 
1484, those in ’67 were 1190. The deaths, it will be 
seen, were one to every 88,300 tons raised; and inasmuch as 
the total number of colliers employed was 233,116, the pro- 
portion of deaths to men was one in every 280. We will now 
review the leading features of the several reports. 

South Durham, which is under the care of Mr. J. J, Atkinson, 
stands first on the list in respect alike of the quantity of coal 
raised and of the life cost at which it has been got. The quantity 
is 15,442,000 tons, and the deaths are seventy-seven, which is one 
death in every 200,545 tons, for 37,000 men were employed. Yet 
in regard of the number of the collieries South Durham stands 
tenth on the list of the twelve districts into which England, 
Wales, and Scotland are together divided under as many in- 
spectors. The collieries in Mr. Atkinson’s district number only 
169. That they are splendid specimens it is well known, and 
with what economy they are worked will appear by comparing 
South Durham with Yorkshire. Precisely the same number of 
colliers is set down as employed in each district, yet Yorkshire 
sends less coal to market than does South Durham by more than 
five and a-half million tons ; in o'her words, the labour of the 
Yorkshire miners is more than one-third less productive than 
that of the miners of South Durham. How far this is traceable 
to restrictive labour movements or to the size of the pits, is no 
doubt known to not a few persons who are interested in the re- 
spective districts. It is not our immediate province in 
this place to inquire as to the first cause, even if it 
exists, but as to the other we may state that the collieries in 
Yorkshire number 434, which is au increase upon those of South 
Durham by 265. The death rate in Mr. Atkinson's district in 
the past year shows a reduction of between 17 per cent. and 18 per 
cent. upon the average of the previous four years. The compa- 
rative immunity from accident with which the South Durham 
district is worked is conspicuously shown in the fact that whilst 
the average of deaths throughout the entire of the kingdom, 
excepting South Durham, in the past twelve years has been at 
the rate of 1289 per hundred of millions tons of coal raised, 
deaths in South Durham have been at the rate of only 639 per 
hundred million of tons of coal raised, or rather less than one 
half of the death rate in proportion to the quantity of coal raised 
during the same period. Only one explosion of firedamp occurred 
in the year, and even in that solitary case the quantity of firedamp 
Was 80 small as to injure no other person than the man at whose 
naked light the gas fired. Even this one accident would not 
have occurred if the deceased had not contravened one of the 
special rules of the colliery. All the jury recommended the use 
of safety lamps, and Mr. Atkinson concurred, “unless the work- 
men very strongly objected to such a course.” The workmen 
did object, and the pit continues to be worked with naked 
lights. The inspector, however, thinks, whilst he would have 
preferre:! lamps, that the pit can be worked with safety under the 


layer, | 


with the recommendatior ofa majority of his: colleagues made in 


| a joint report to the Secretary of State, to the effeet that where 


safety lamps.are used as the means of lighting no blasting powder 
shall be used. His reason is that such a rule would tend to cause 
mines’ to be worked with naked lights in order that blasting 
may be employed ; and he recommends that the shots should be 
lighted only by duly qualified and specially authorised persons, 
immediately after it has been ascertained that it can be done with 
safety. In some: parts of Earl Vane’s collieries, where safety lamps 
are used, the regulation upon this point is that the underviewer 
must specially avpoint a trustworthy person upon whom the 
blasting must devolve. In practice that man, immediately after 
carefully trying and finding no indications: of gas, unlocks: his 
Davy lamp, fires the shot, and forthwith relocks the lamp. Under 
such restrictions as these the inspector is decidedly of opinion 
that in many mines it would be safer to work with safety lamps, 
and to blast with powder, than to work the mines with un- 
protected lights. Mr. Atkinson, as we stated in our summary of 
the reports for 1866, is one of a Committee of the North of 
England Institute of Mining Engineers, who ascertained that 
an explosive mixture of firedamp and air becomes ignited and 
explodes on being passed over an ordinary Davy as a current 
travelling at the rate of 8ft. per second. The committee have 
tested a great variety of forms of safety lamps by passing currents 
of firedamp over them at different velocities, and so far have 
found that all the kinds they have tried in use previous to the 
experiments pass the flame and cause an explosion with greater 
or less velocity of current. But it should be noted that two or 
three new descriptions of safety lamps have been invented since 
the making of these experiments which have not yet been found 
to give rise to an explosion under the most severe tests to which 
they have been subjected; and managers of fiery mines should 
bear in mind that a very useful little adjunct to the safety-lamp 
shops or cabins at collieries consist of a small inverted gasholder, 
just a little larger than is required for the insertion of a lamp 
through its open bottom. The small gasholder may be com- 
posed of tin or glass, and should be suspended over a burner for 
common lighting gas, where such gas is used for lighting pur- 
poses, so that by opening the gas tap the holder may be filled 
with an explosive mixture of gas with the air it contains. This 
apparatus should be put in operation after lamps have been 
repaired, and also at stated intervals without repairs having taken 
place. When the lighted lamp reaches the inflammable mixture 
any dangerous flaw will be shown by an explosion—harmless, 
however, because of the small quantity of the mixture. 
Managers and mining engineers should take a note also of a 
system of voluntary inspection, which Mr. Daglish has organised 
at Earl Vane’s collieries. At many of the collieries there certain 
of the workmen are made to examine all parts of the mine at 
stated intervals, who ascertain as far as they can the state of the 
airways, and to consider the general state of the mines with 
respect to safety. This done, the men report in writing to Mr. 
Daglish. Mr. Atkinson could wish such a system generally 
adopted at the mines in his district, and he intimates that “its 
general adoption would perhaps have the effect of satisfying 
many persons who, in the absence of its adoption, think it 
desirable to appoint an additional number of Government 
inspectors of mines.” 

The district which embraces Northumberland, Cumberland, 
and North Durham stands next in importance upon the list in 
respect of the quantity of coal raised—that inspection district 
is under the care of Mr. G. W. Southern, who was trans- 
ferred to it from that of Yorkshire in November last. Mr. 
Southern’s report is made of the details found in the papers of 
the late Mr. Verner, and from those also furnished by his col- 
league, Mr. Atkinson, who acted as inspector for the district 
under notice for between five and six months of the past year, all 
in addition to the particulars ascertained by himself since his 
appointment. The coal raised was 11,005,500 tons, the number 
of male persons employed 26,321, and the lives lost eighty-one. 
Therefore the proportion of persons employed per life lost is 325, 
and of tons raised per life lost 135,870. In this last respect Mr. 
Southern’s district stands next to Mr. Atkinson’s, and the same 
relative position is occupied in regard to the number of collieries, 
for this district, comprising only 167 collieries, has only one 
district in the twelve below it. Of the seventy-one separate 
fatal accidents which occurred in the Northumberland, Cumber- 
land, and North Durham district only one calls for special remark. 
It was that in which eight men and two boys lost their lives on 
the: 31st of May by a shaft accident at the Washington Colliery. 
They were killed by the winding cage in which they were riding 
being drawn up beyond the landing stage. The cage went smack 
up to the pulleys with such velocity and momentum as to break 
the winding rope. The cage, liberated, fell with its occupants to 
the bottom of the shaft, a depth of 120 fathoms. 
was brought about by a combination of unfortunate circum. 
stances. The deceased were prevented by a large fall of stone 
from reaching the shaft by the ordinary route, but after some 
deliy they got to it through the waste, or old workings after the 
winding of coals had ceased for the day. When in the cage the 
proper signal was given for them to be drawn up. At the surface 
a railway on which a locomotive travels passes between the engine- 
man and the pit’s mouth. When the men had neared the top 
the locomotive passed, and the engineman had to look to his in- 
dicator to see where they were. On the indicator there were two 
marks, showing when a load has reached the surface. They were 
different to suit the day and night working, for at night the wind- 
img ropes had to belengthened, toallow the cages tu gotoa seam lower 
than that from which the coals were raised during the day. The 
engineman, although he was working to the day index, read the 
night index, and hence the calamity. But the occupants of the 
cage might most of them have been saved if the banksman had 
attended closely to his duties. When the deceased came up 
he was away from the top of the shaft, teeming a tub of 
coals, and the “keps,” on which the cage should rest at the 
top of the shaft, were inoperative, for he had fastened them 
“out.” If, as they ought, they had been “in,” the cage, when 


it fell back, would have been stopped in its descent, though in | 
all probability the “keps” would have broken, and the colliers 


been much shaken. The jury returned a verdict of “ Accidental 
death,” considered the banksman censurable, recommended that 
the locomotive should be clear of the line when men were being 
drawn up, and that only onemark upon theindicator should be seen 
at atime. The banksman was censured by the coroner, and Mr. 
Atkinson, who was at the time acting as inspector, recommended 
that if at the time of the accident it was a part of the banksman’'s 
duty to have attended at the top of the shaft, and to have had the 
“keps” or catches “in,” then that he should be prosecuted. 
The same inspector made also suggestions to the manager of the 
colliery which, if carried out, would have the effect of preventing 
a similar accident in future. 

In South Staffordshire and East Worcestershire, which stands 
third on the list of coal producing districts, Mr, Baker, the 
inspector for that district, informs us that 300 of the 544 collieries 
there have been in operation in the past year, and that they have 
produced 10,268,000 tons. The average loss of life in Mr. Baker’s 
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district for the ten years ending 1860 was 162 per annum: f 

the seven years ending 1567, 112 ; and last year the number ot 
lives sacrificed was 111. The last group of figures looky tik. 
an improvement till the inspector proceeds to say that “if oa. 
nary care, ability, and supervision had been exercised by th 
managers and persons connected with the mines 30 per.cent of 
this sad havoc might have been prevented.” In South Stafford 
shire there are fewer dangers from foul air than in some of the 
northern coalfields, and the larger proportion of fatal accidents ie 
therefore attributed to roof or coal falls in the mines, Sixty fatal 
events are traced to this course, and 28 per cent. of that number 
have been brought about “through recklessness, insufficiency of 
timbering, and the hungry practice of reducing pillars: in’ the 
thick seams.” Mr. Baker also complains that too much Tesponsi- 
bility is placed upon the underground agents, better known inthat 
locality as “ butty colliers—men no better educated than their 
fellows, and in:many instances unable to read the rules,” To 
this class of individuals the daily superintendence of the under. 
ground operations is for the most part intrusted; “the manager's 
visits are in many instances too few, and it is no uncommon 
occurrence for weeks, and in some cases months, to elapse without 
any inspection being made by that officer.” The lax manage. 
ment fostered by butty management surrounds the system with 
invincible obstacles to improvement, but it has got such a hold 
upon the district that it is doubtful whether it will ever de 
dispensed with. Some of the eases reported by Mr. Baker»are 
not without interest, as showing how negligently the dangerous 
work of mining is conducted in this district. An explosion: at 
the Homer Hill Colliery, resulting in the death of twelve. men, 
was clearly caused dy inefficient inspection by the deputy. 
manager. An accumulation of gas took place in a lofty cavernous 
opening, and, instead of using proper apparatus, the deputy had 
nothing better than a short broken lampstick, so that his light 
could not test the stratum of air immediately beneath the roof. 
Four separate juries attributed great blame to this man, and yet 
each returned a verdict of “ Accidental death.” Though this 
very explosion was one of the most tremendous on record, and 
consequently indicated the presence of a large volume of gas, the 
workmen refused to use safety lamps. The difficulty was only 
overcome by the driving of another airway, and candles were ence 
more resorted to. In another case colliers were allowed to werk 
within a dozen yards of a gate-road, in which “it was well 
| known” that there was a lodgment of gas; a fall of roof 
occurred, the gas was driven to the naked lights, and a fatal 
explosion followed. Another illustration of an avoidable accident 
is given in a case of a negligent engineman, who failed to work 
according to his rules, and caused the death of two of his fellow. 
men. The offender was summarily committed for six weeks, 
The want of a safety chain led to the sacrifice of three other 
lives; another engineman carelessly threw a collier out of his 
cage, and two more lives were lost through the absence of 
proper fences at the mouths of the pits In another 
instance two youths lost their lives through being sent 
into a pit before the deputy had examined it. At the 








inquest in this case the coroner surnamed up strongly in support 
of a verdict of manslaughter against the deputy, but the jury 
only found a verdict of “ accidental death.” Other proceedings 


were afterwards taken against the man at the instance of the 
Secretary of State, and the magistrates fined him £2, expressing 
their regret that they could not visit the offence with greater 
punishment. No fewer than twenty-two persons were fined during 
the year for various violations of the law, and the totalamount of 
the penalties was more than £200. Mr. Baker comments at con- 
siderable length on the danger of neglecting to provide sufficient 
support to the mine roofs. On this subject he fears that “ with- 
ont some legislative enactment or special rule limiting the dis 
tances of support by timber, the evils will never be satisfactorily 
diminished.” 

Relative to the question, which has recently been debated with 
some prominence, Mr. Baker] has the following very} grave in 
sinuation. Speaking of the output of coal in his district in: the 
past year he says :——“ Such a large and continuous drain of the 
mineral resources of this district must at no very remote period, 
and indeed within a few years, completely exhaust the supply, so 
far as the coal can be wrought for the purpose of iron manufac- 
ture. There will, however, still be thin seams of coal left, suit 
able for domestic use. The Royal Commission appointed to in- 
quire into this important question will, however, no doubt, ere 
long be able more clearly to define the probable duration of this 
coalfield, a matter of the greatest moment to the iron and hard- 
ware trades of this important district.” Inasmuch as upon this 
matter we may have something to say on another occasion, we 
will leave the extract for the present as we find it. Its extreme 
gravity to the district to which it refers will of itself secure for 
it very serious attention. 








FOREIGN CONTEMPORARY PUBLICATIONS. 

Tue Sucrerie Indigéne has the following on narrow gange rail 
ways, as a means of transport for sugar factories, ironworks, 
mines, and other great industrial establishments:—In most sugar 
factories the sum paid for carriage considerably augments the 
cost price of the article. Suppose a manufactory of average size 
employing yearly 12,000 tons of beet-root, the amount of carriage 
into and out of the factory would be represented by the follow- 
ing figures:—Beetroot, 12,000 tons; pulp (20 per cent.), 2400 
tons; scum from defecation (6 per cent.), 720 tons; sugar (5°5 per 
cent.), 660 tons; molasses (average of six years), 350 tons; 
charcoal (350 kilos. per sack of sugar), 2310 tons; lime 
stone (1 per cent. of the weight of beetroot), 120 tons.—Total, 
78,560 tons. Of these 78,560 tons the greater part has to be 
| carried in the four winter months. The kilometric ton cannot be 
put down at less than 0°40f., and at this rate we arrive at con 
siderable cost of transport, which, if not directly paid by the 
manufacturer, is not the less a tax on his produce. To this sum 
must be further added the industrial subsidy levied exclusively 
| on sugar manufacturers, Under such circumstances it is natural 
| that a means of diminishing the cost of transport should be 
sought. The highest tonnage is the beetroot, and it consequently 
has been first taken into consideration. Two years ago MM 
| Duffié, Bros. commenced using the road locomotive for the car 
riage of beetroot from Cuiry-Housse to their works at Braisne, 
for a distance of 84 kilos. This improvement, however, 

| does not appear to us sufficient, (1) because it requires 
wide, well kept, and as far as possible macadamised roads—it 1s 
| therefore not applicable everywhere; (2) it does not escape 
the industrial subsidy, and might even considerably augment it ; 

| (3) steam no doubt economically replaces the muscular 
strength of a horse, but it does not replace the animal’s intelli- 
gence, no matter how manageable is the machinery employed ; 
and (4) it sacrifices the running on rails—one cause of the 
low price of transport on railroads—whether traction is performed 
by horses or by locomotives. We do not think from the informa- 
| tion published that this price can in the case of MM. Duffié have 
come below 18 centimes per kilometric ton. Another plan almost 
contemporaneous with that of MM. Duffié is M. Linard’s, who, 
instead of establishing a dep6t of beetroot at St. Acquaire, con 
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ted 
sided, to the central works of Mont Cornet, through a subter- 
nean cast iron conduit, a distance of 8 kilometres. The | 
1 we made of this patented system in our December 


ra 
ie shows that we do not approve of it either. The sur- 
geillance has to be divided between two factories, and even 
admitting the perfect working of the subterranean conduit, this 
of transport applicable only to beetroot juice. A third 
plan was tried last year by MM. Molinos and Company, sugar 
manufacturers at Tavaux, Pontséricourt, viz., the carriage of 
the beet by a cheap narrow gauge railway. MM. Molinos and 
Company found thermselves placed in a very difficult position 
with regard to transport, as MM. Molinos and Pronnier explained 
in their paper read before the Society of Civil Engineers at its 
sitting on the 20th of last March. “ All the roads leading to the 
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canals—that is to say, with the roads which can bring in at 
the same time the beet and charcoal and take away the sugar, 
molasses, &c. 
dustrial and agricultural work of M. Dumond de Chassart in 
Belgium. This line, with a gauge of 0°60 metres. and with 
horse traction, joins the Marbais station to the Great Central 
Belgian line. Its length to the station is three kilos. but 


pm a rasping mill, and brought the juice, with lime | and of being able to communicate with the great railways and | 


We might give as an example the line for in- | 


there are branches to the different parts of the estate, which | 


make its total length 12 kilos. It only cost 6000f. per 
kilo., and carries easily 10,846 tons a year, merely from 
or to the Marbais station. These 10,346 tons are charcoal 
chiefly, cereals, sugar, aleghol, molasses, &c. Important facts are 


| here to be noticed, also giving sufficient answer to the objections 


Tavaux works,” they say, “made with very bad material, and | 


already out of repair at the time of the establishment of the 
works, have been destroyed in two seasons by the carting of the 
beet, It was becoming impossible to bring to the works the beet 
ieft at our depots. To give an idea of the extent of the evil it 
will suffice to say that we paid for carriage during the season of 
1366—67 upwards of lf. per ton per kilo, and that the 
industrial subsidy demanded from us was 32,000f , which for the 
beet alone nearly doubled the already enormous cost of transport. 
We were certain never to ameliorate this state of things in con- 
sequence of the great difficulty of repairing roads in this country 
completely without good material, and each rainy winter matters 
would have -been as bad. The énlywesource therefore was to join 
the dep0ts to the factory by a cheap railway. Besides, we were 
gaged in constructing a second factory at Gronard for ithe as 
gasop. Onee embarked in the cheap railway plan we preferred 
to develope the system, and to substitute for the factory a 
for beet, joined by a railway to the enlarged 
y of Tavaux. The railways from the sugar man tor 
ivaux, Pontséricourt, consist of two small lines; on i 
4200 metres in length is in the valley of the Serre, from Tavauy 
to Moranzy, Agincourt; the other of 8500 metres juins the 
factory to Gronard, a village in the valley of the Brune, crossi 
by taking the most sloping ground, the height of about 50 metres 
hich separates the two valleys. The vo lines h 
ive use of the factory. They are used by t 
t depots. Their trafic consists of beet 
works and .»eturning of pulp and skimming 
wried this year about 12,000 tons, an tin 
will mo doubt be doubled. The y, itke the iu wory, 
three or four months of theyear. These sma 
t at first sight seem different from many others lai 
s, ironworks, &c. They, however, present several pe: 
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rthy of notice, and which might evenprove of genez 
They run alongside communal roads. They trav 
ngth of two villages, passing before the doors of th 
houses luri six montha’ working have not caused the 
slightest inconvenien i since this plan for the est, 
blishment of cheap rails yosed. Mr. Love and we our 
selves udv i Li ih. We hav now mad th 
first trial o ith I success, and without encountering 
ny of the difficulties which might have been f . 
proximity of the locomotives does not frighten hor und ev 
in the centre of villages, the frequent passage of trains son 


times amounting to forty per day, has neither interfered with th 
traffic nor incommoded the inhabitants. The line from Tavaux 
to Gronard runs as we have said alongside the high road which 
ins these two villages. The preliminary steps were exceedingly 


imple. We made arrangement with the two parishes (commune 





in which the road is situated, and in consideration of a small 
nual payment they ed to add 1 metre to the width 
f the road, giving th to run our line on this strip of 








110 metre, augmented 


1 another strip | metre wide, taken 
f the former waste gro 


nd at the side, The road, which was 
8 metres in width, is therefore widened to 9 metres, and 
has at present 7 metres, which is more than sufficient for 
the necessities of traffic. With regard to the widening of 
parochial roads (chemins vicinaux) a prefectoral order suffices, 
immediately, the indemnity is fixed 
vicinal) and in case of difficulty 
brought before the justice of the piece. The proceedings are, 
therefore, summary and simple. The Minister of Public Works 
has placed the road-line under the same regulations as the road 
locomotives. In many cases the widening is not necessary, and 
portion of the waste ground at the side would be sufficient for 
theestablishment of the line, still leaving the road wide enough for 
traffic. This plan obliged us to follow the road exactly, and that 
from Tavaux to Gronard is remarkably uneven, p nting a suc- 
vession of ascents and descents varying from 15m tres to 25 
millimetres. But the ascent up to the high ground |} 
valleys is of 75 millimetres in 300 metres, and 31 millimetres 
om 400 metres in length; a depression on the other side of 
this height gives an incline of 50 millimetres, and on the 
Gronard side in the journey from the village of Burelles, the 
descent into the valley of the Brune is by an incline varying 
trom 52 millimetres to 70 millimetres for a kilometre in length. 
On the level the curves are as great as 30 metres radius. The 
incline of 60 millimetres at Burelles has one of 50 metres. 
Under these circumstances it will be seen that the line takes 
exactly the 'evel of the ground, and can, even as is seen in the 
journey from Tavaux, pass a portion of three roads crossing each 
other at right angles, and a minimum of expense can thus be 
attained.” This line is, as we have said, narrow gauge, the gauge 
%eing 1:00 metre. Last year the work was performed with the 
following ri ling stock: Three locomotives with tenders, weighing, 
when loaded, 7500 kilos., forty-two wagons for beet and 
eighteen wagons for earth work, used for the beet after the con- 
struction of the line. The expense of laying down the line was 
26,384f. per kiio., rolling stock inclusive. We do not know the 
carriage cost per kilo. ton, but an average cannot be made 
onthe last season’s results, because the line had been made 
tween the seasons (barely six months) and without the possi- 
bility of profiting by the more advantageous disposition of the 
ground which would have been in some places obtainable by 
leaving the road. For instance, it will be seen above that some of 
the inclines reach 75 millimetres per metre and there are curves 
of 80 metres radius, which has necessitated working by relays and 
considerable rolling stock. It is probable that in most cases the 
might be reduced to a maximum of 30 millimetres, and 

© minimum radius of the curves be made 100 metres, 
thereby sensibly diminishing the cost of making and working 
the line _ But as it is, the trial made by these gentlemen seems 
to us decisive, pointing to the means of cheapening carriage by 
the establishment of these cheap railways, not only in the 
special circumstarices of which we have been speaking, but also 
s24 more general way, that of satisfying the numerous local 
pea demanding to be attached to our great lines, as much 
is passenger as for goods traffic. The question of transhipment 
quite a secondary consideration in the eyes of many 

fe apetent judges. However this may be, railways seem to us 
offer, over the other means of which we have spoken, the 
Sreat advantage of being applicable to every sort of commodity 
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raised to transhipment from small to great lines, and vice 
versa. ‘The expenses for ‘this, accessory ¢ included, come 


for the other quarter. 


STANDARD GOLD AND SILVER COINS. 

A CONSIDERABLE amount of misconception gppears to exist in 
reference to the precise mixtures ofumetal whieh constitute what 
are known as standard gold and standard silver, as used in the 
coinage of Great Britein. In order to remove all doubt upon the 
question, we shall endeavour to place before our readers exact 
definitions of the terms. It is of importance that they 
should be understood, and certainly a knowledge of their mean- 
ing will obviate much unprofitable controversy. 

in this country, then, the weight of gold is now expressed «in 
ounces troy and decimal parts, and the metal is always taken to 
be of standard The 


t] sovereign is 0°2568 oz. of standard gold. 





fineness, unless otherwise specified. 
,eoretical weight of the 
One pound troy contains 5760 grains, and is divided into twelve 
ounces of forty-eight grains each, and one ounce into twenty 
pennyweights of twenty-four grains each, the pound troy being 
to the pound avoirdupeis.as 5760 grains to 7000 grains, yields 
7 as the pound aveirdupois. One ounce troy is equal-to 
3164 French grammes, and one gramme to 15°43235 grains. 
The degree of fineness of geld, as ascertained by assay, is almost 
universally expressed decimally, fine gold being taken as unity, 
or 1000. Thus, gold of British standard is said to be 09166 
fime, whilst that of the French standard is 09004ime. Another 
method, however, of expressing fimeness is in occasional use, and 
it.is founded on the base of anadeal pound knewnas the “earat 
pound,” and which is divided into twenty-four parts .galled 
carats. ‘Thus, when gold is entirely free from admixture of alloy 
it is aaidato be gold of twenty-four carats. British standard gold, 
inder this system of nomenclature, becomes gold.of twenty-two 
3, as it contains two carats of alley {eepper). Jewellers’ 
ld, which is generally of very dubious character, may be of 
i fifteen, twelve, or even only nine carats 
For finer and more explicit divisions the carat is subdivided 
into four parts termed carat grains, and the carat grain into 
ight parts known technically as “eighths.” Thus, French 
of 0°900 decimal fineness would be recognised as 
carats 23 grains fine, or as 13 carat grains worse 
ha h standard gold (22 carats). The smallest 
ordinary division of the carat scale is yi, parts—that is, 
24 x 4 x 8= 768. Should the fineness of gold be required —as 
it is on extraordinary occasions—to be expressed more minutely 
the following course is generally pursued:—The pound troy 
f 5760 grains is divided into 768 parts, asin the case of the 
d, but in this instance each part would amount to 
An “eighth” is accordingly subdivided into 7°5 
parts. Any excess of gold remaining to be expressed over and 
above the last eighth is described as surplus grains of gold on the 
pound. This is an awkward arrangement, and one which tends 
to demonstrate, by comparison, the superiority of the decimal 
system of calculation. 
In the British Mint 15 lb. troy of gold are coined into 701 
sovereigns nearly (15 lb. = £700 17s. 6d.). Quantities of this 
amount are known at Tower-hill as “ journies,” from the old 
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Norman-French word journée, and no doubt, in the olden time, 
when coins were struck by hammer, one such portion constituted 


a day’s work. One pound troy is therefore made to produce 
463° sovereigns, and 401b. 1869 sovereigns. These gold coins 
constitute a legal tender to any amount, so long as the weight of 
each coin has not fallen by abrasion or ill-usage below 122°5 
grains, when the sovereign, by Act of Parliament, becomes, to 
coin a word, incurrent, 


sovereign may legally circulate is 61°125 grains. The margin 


The minimum weight at which a half. | 


allowed at the Mint for fallibility of assaying and workmanship, | 


and known as the remedy, latitude, or tolerance, is calculated 
upon the 1 1b. troy, and amounts to fifteen grains, or j;th of a carat, 
plus or minus, on that quantity, as regards fineness. The 
allowance of “remedy” as regards weight, is twelve grains, plus 
or minus, the true standard on each pound troy. The tolerance 
of fineness is therefore 3}, part, or decimally 0°00233, and that 
of weight z}5 part, or 0°002084. Practically this arrangement 
ensures that no two sovereigns can be legally issued from he 
Mint whose intrinsic values differ more than one penny from 
each other, or whose weights, respectively, are not within an 
eighth of a grain, plus or minus, of the true standard. In France 
the amount of tolerance on gold coin is somewhat greater, and it 
varies on individual coins. Thus the allowance on 20f. and 10f. 
pieces is, both in respect of fineness and weight, 4, part, or 
0°002; but upon the 5f. piece itis 0°003. 
to state that in actual intrinsic value the sovereign is worth 
precisely 25f. 21,48; centimes, and that 25f. are equal to 
19s. 9,%33,d.* 

Let us now turn our attention to the inferior metal, silver. 
In the British Mint 1 lb. troy of standard silver is coined into 
sixty-six shillings. The price of the material fluctuates to a 


| slight extent in the bullion market; but 1 Ib. troy is almost 


always worth about £3. The standard fineness of silver is 34; 
three-parts of alloy (copper) in 40, or, decimally, 0°925. The 
fineness of French standard silver is 0°002, the same as for gold; 
in weight it is 0°003 for the 5f., 0°005 for the 2f. and 1f., 0°007 
for the 4f., and 0°0010 for the }f. In England all denominations 
of gold and silver coins are of uniform standard, the tolerance 
of fineness of British silver coin is ane pennyweight (24 grains) 
per pound troy, gio part, or 000417. The tolerance in weight 
is precisely the same. 

In France it has been decreed that all silver coins shall be 
re-coined when reduced by wear 5 per cent. below the minimum 
of tolerance at which they were issued. If a similar plan were 
adopted nearer home we should not be so often plagued with 
— of = wet ili and sixpences; but from the 
surfaces of whi traces of image and superscription, device 
and legend have disappeared, ” 7 


or true weight of the sovereign (123°274 grains) is derived _ 
ie 
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legal 
that of the guinea (129°438 grains) by simply deducting 1-24th. 
uinea obia'ned tts weight from tbe | 1b. being coined into 44% coins: 


It may be as well | 
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CORROSION OF IRON. 

At a meeting of the American Society of Civil Engineers the 
following paper was read by William J. McAlpine, C.E. 

Formerly it was assumed that iron was subject to a rapid cor- 
rosion when immersed in water, or exposed to the alternations of 
the water and the atmosphere, and the everyday experience of 
constructors seemed to confirm this opinion. Wrought iron bolts 
in wooden dams, and similar places, and in works wholly under 
water, frequently rapidly oxidise. Cast iron water pipes in city 
streets are frequently found greatly corroded ; and cannon shot, 
immersed in sea water for half a century, and sometimes less, have 
been found with the mass of the metal entirely changed from iron 
into plumbago, or may od pitted by oxydation. 

Daring the earlier discussions of the subject the inquirer was 
frequently staggered in his belief in the generally received opinions. 
by finding both wrought and cast iron which had been i 


but slight] dised, and wholly unchanged i 
to 18 centimes for three-quarters of the goeds, and 21 centimes | a aoe ae seated — 


structure. 

The eannon of the Royal George, which had been submerged half 
a century, when first taken out, were so soft thatthe metal could 
be cut with a knife, but immediately hardened on exposure to the 
air, and were again fired. Some muskets and cannon, sunk in 
Lakes Erie and Ontario during the war of 1812, were, forty years 
afterwards, found tobe but slightly rusted. 

An iron steamer, the Aaron Manby, which was launched in 1822, 
and kept in constant use for twenty years, was carefully examin 
and no signs of corrosion found ; ak ten years later it is sta 
that she had requived but small repairs for the whole period. 

Wilhkiaw Feirbsira also cites many cases where iron ships, which 
had been ten to-fiiéeen years in salt water, showed no corrosion. 
This subject was much disenased.in Englead in 1850, and the unex- 
pected of corpesion in w: t dzen ships, even on the in- 
terior surfaces and 4ren parts, was ‘then attributed to the vibration 
of the metal, as was moticed on comparing the amount of the cor- 
rosion of railway bars in the track with those laid outside 
of it. 

Plumbago was obtained from cast iron immersed in acidulated 
water in 1822, and forty years later Dr. Calvert produced the same 
result by placing it in sea and foul water. 

A dozen years earlier Mr. Mallet reported his well known ex- 
periments on the currosion of different kinds of iron in pure and 
foul atmospheres, and in clear, foul, acidulated, and salt waters, 
and me at the following general conclusions : 

That:iron expesed to water holding air in combination corrodes 
ou ‘the surface either uniformly or.in places, by rust or by the con- 
version of the iren inte plumbago, and that.corrosion depends upon 
the want of homegereousness of the surface, or in its density or 
hardness, or in the combination of the carbon with the iron. 

This subject was very thoregghly discussed by some of the most 
eusinens engineers.of the Londen Society in 1862, and numerous 
cases were cited both ef corrosion and its absence in iron under 
water, and the cause explained. 

The examples then stated, and numerous others, showed that 
cast iron of a particular description corroded rapidly, or changed 
its. structure by a few years’ immersion in foul or salt water, while 
other irons were entirely unaffeeted when exposed in the same way 
for twenty, thirty, andforty years. In the same structure, as in the 
case of the iron gates of the Sheerness dock, three pairs of gates 
had resisted theaction of salt water for forty years, and a por- 
tion of the fourth pair, put in several years later, had been much 
softened and injured by its exposure. 

Several of the leadimg engineers instanced numerous cases of 
square cast iron piles, standing partly in and partly out of salt 
water, and a portion alternately wet and dry at each tide, which 
after periods of eighteen, twenty-four, and thirty-one years, and 
intermediate periods, showed no signs whatever of corrosion or 
change—‘“the square angles of the ion were as sharp as when 
they left the foundry.” 

Mr. Simpson, the past president, said that in his practice he 
used great care in the selection of the iron, and such iron was 
practically incorrosive. The members stated that wherever this 
corrosion or decomposition had occurred it was wholly due to the 
quality of the iron. The engineer has, therefore, only to select 
that of a proper quality to insure durability. My own experience 
and examinations, so faras they reach, confirm these ages. 

Cast iron, to resist corrosion to its greatest extent, should be as 
hard as the case will admit, of an even close grain, and with the 
carbon combined, and not in the form of graphite. Impure soft 
foundry iron will corrode rapidly ; close-grained grey iron of an 
even texture will resist corrosion in the most exposed places with- 
out sensible injury, and white iron of good quality may for all 
practical purposes be considered as imperishable in such situations. 
Care should also be taken not to place iron in contact with other 
metals, so as to produce galvanic action. 

It is well known that many cast iron water mains have corroded 
greatly, not only externally but internally. In the latter case the 
oxydation sometimes takes the tubercular form, where the rust is 
collected and aggregated in hard knobs. 

In the early manufacture of water pipes they were often made 
from the worst quality of metal; it could hardly be called iron, but 
was a composition of cinders, sand, scoria, and iron of the softest 
kind, loose-grained, and in large crystals ; indeed, precisely such a 
mixture as would offer the least resistance to corrosion. 

Water pipes, placed in the streets of the city in earthalternately 
wet and dry, and saturated with mephitic gases from sewers and 
gas pipes, are exposed to corrosion more than under almost any 
other circumstances, and if made of the material just stated will 
be destroyed, where those of a proper quality of metal would en- 
dure a very long time. The internal corrosion, however, where 
the iron is exposed only to the action of pure water aud a small 
amount of air in combination, will not occur to any appreciable de- 
.gree if the iron is of the proper quality. 

The strength of cast iron pipes of the usual thickness is so far 
beyond the pressure of the water and ional per ions that 
the manufacturers seem to think that the weakest metal will 
answer ; and the engineers have not yet, in their specifications 
and inspections, required enough care in the selection of the metal 
best calculated to withstand corrosion. 
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DeaTH OF Dr. W. B. HerePate.—A Bristol journal records 
the death, on Monday night, of the above-named gentleman, at 











| his residence, Manor House, St. Michael’s, Bristol. Dr. Herepath 


was a man of high attainments, and, like his father, was celebrated 
for his analytical skill. He was taken ill about a week ago, and 
though he had been attended by most of the principal medical 
gentlemen of the city, and everything had been done that their 
skill could suggest, yet their efforts proved fruitless, The cause 
of death was jaundice. The deceased was 46 years of age, and 
he leaves a wife and six children to lament their sad bereavement. 

A New TuBe WELL. Messrs. Watson and Baker, of Plaistow, 
have just brought out a patent artesian tube well and ae force 
pump, which consists of a series of stout tubes, connected by the 
ordinary socket-joints, the lower part having a penetrator fluted 
or rifled on the outside, forming part of a screw as it works into 
the ground, and cutting through the various substances in accord- 
ance with the weight or force applied ; there is also a very compact 
arrangement for driving it down by steam power; the tubes may 
be carried to any depth, and the water brought to the surface by 
their arrangement oF valves, which in deep.wells would be in the 
tube itself. To avoid the necessity of removingthe valves if they 
become disordered, the pump-rod is made of small tube. Water 
being poured down to the pump chambers re-charge it, and washes 
out the sediment on the valves. On Monday, at Richmond-villa, 
Upper Plaistow, the tube, of 2in. diameter, was driven pte 
the most difficult surface soil to the water in one hour and a-half. 
the pump was attached, and a good supply of water obtained. 


After this the deep well ment was on the pipe, and 
water pumped up to a great Ame weer heen 
of the experiment, 
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successfully a to a close last month. It may be remembered 
that the Wolf, while on her passage from Belfast to Glasgow on 
the 15th October, 1867, was run into by the Prince Arthur during 
a fog and cut down almost to the keel and half across the deck. 
The effect of the collision was to sink her almost immediately, the 

mgers having barely time to escape on board the other vessel. 


ope of the disaster was in Belfast Lough, andas the wreck was | 


THIS seer, which we believe to be unique in its way, was | 
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sunk in the channel its removal was compulsory, and the choice 
lay between blowing her up and raising her; the enterprising 
owners, Messrs. G. and J. Burns, in conjunction with the under- 
writers, decided on the latter course and entrusted the work to 
Messrs. Harland and Wolff, the well-known shipbuilders of Belfast. 
The vessel being actually some 35ft. below the surface, and em- 
bedded in the mud, the difficulty of getting hold of her had first 
to be overcome, when the novel idea occurred to effect the object 


by. putting hooks in the sidelights, which are ranged round the | 


ship for lighting the cabins, and attaching these by chains to the 
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RAISING THE STEAMSHIP WOLF, 




















was clear of the mud she of course could not be moved either ahead 
or astern. This was met by attaching the chains to powerful 
screws worked on the raft above, and as there was provision made 
for stoppering the chains and overhauling the screws the vessel 
could probably have been hoisted to the surfaceat once had it not been 
thought prudent to proceed with caution. We annex engravings 
by which our readers will easily understand the appliances used 
and the mode of operations. The vessel and machinery weigh 






































































































































about 800 tons, and therefore wrought iron pontoons (some of 
which were built for the purpose and others had been used in 
rescuing the Earl of Dublin from the rocks at Ballyhalbert) were 
provided, capable of lifting rather more than that weight, and 
these were rafted together with heavy cross logs to carry the 
hoisting gear. By reference to the drawings it will be seen that 
the latter consisted of chains shackled into the books in the side- 
lights, and passing over sheaves fixed in wrought iron brackets on 
the logs to screws laid horizontally, and provided with nuts and 
screw-keys about 6ft. long. There were about fifty points of 


jifting apparatus above. The next obstacle that arose was the fact | suspension, and to make sure that such were sufficient to carry the 


that she had formedadock for herself about 9ft. deep in the mud, while 


e rise and fall of tide in Belfast lough averages less, and until she 








vessel an experiment was made on a sidelight and ironwork repre- 
senting a section of her side, when it was found that thirty tons~ 



































might be trusted on it in place of seventeen. The mode of pro- 
ceeding may be briefly described as follows:—The hooks were 
secured in the sidelights by divers, and the chains passed up to 
the tanks above, which were then all brought down to their 
bearings at low water by means of screws and keys, the tide 
was then allowed to lift the wreck; but as soon as it began to 
fall the screws were manned and the pontoons kept immersed, so 
that the next tide enabled her to be towed into shallower water. 
This being repeated at last resulted in the deck being left bare at 
low water, when the buoyant power of the tanks was assisted by 
pumping out the after hold and engine-room, and the ship was 
then towed to Belfast and docked. The whole operation, in- 
cluding the time spent in rsising the crosslogs sufficiently to allow 
the bulwarks to rise, occupied from the Ist July to the 7th 
August; but the actual lifting from the bottom and towing ter 
— into harbour may be said to have been effected in /fifteen 
tides. 

From her long sojourn below water the Wolf presented a 
curious appearance when brought up, being entirely covered in- 
side and out and also high up the masts with marine plants and 
animals, some of a most beautiful and interesting species; but 
with the exception of the local injury to the starboard bow 
caused by the collision, the hull and machinery seem to require 
little but cleaning—the rust on the machinery being but a very 
light coat, doubtless from the fact that total submersion has a far 
less injurious effect on iron than partial. 

The whole affair may be considered as unprecedented in the 
annals of salvage, and affords another proof that no difficulties are 
too great to be overcome by the energies of our practical men and 
the enterprise of our capitalists. 





THE Screntiric WonDER— Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, Birmingham. —[Apvt.] _ 

Soutn Kenstncton MusguM.—Visitors during the week ending 
10th October, 1868:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 16,596, on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 am. to 5 p.m., 2345; u 
18,941 ; average of corresponding week in former years, 12,045. 
—Total from the opening of the museum, 7,832,719. 

TELEGRAPH EXTENSION.—The line of telegraphs between Den- 
mark and Russia, to the proposed establishment of which we 
alluded some days ago, will extend, as at present contempla 
from Zealand, at a point not far from Copenhagen, to the island 
of Bornholm, and from that to Libau, in Russia—a distance 
altogether of 400 miles. The construction of this extension, 
which will be auxiliary to the Anglo-Danish line recently lai 
between Rinkjobin and Newbiggin, will almost cowplete the 
communication between England and Russia. The manufacture 
of the cable which is intended to be laid between Peterhead and 
Norway is, we understand, satisfactorily progressing. A portion 
of the cores for the new length of the Persian Gulf line has been 
manufactured, and the serving and sheathing of it has been com- 
menced, It is announced that a telegraph has been completed: 
between Suakin in the Red Sea, and Cassaba in Egypt, but that 
communication is not yet practicable owing to the damage done 
to the woodwork by the ants. It is intended to substitute metal 
posts in order to prevent the recurrence of the inconvenience. 
The Russian screw corvette “Lion,” which was engaged some 
time ago in making soundings with a view to find a proper route 
for a submarine cable forming a portion of the Indo-European 
telegraph scheme, has completed her survey. In the north-eastern 
part of the sea an apparently safe and practicable route has beep 
surveyed. The possibility of submerging a cable near the coast 
has, we believe, been d trated. The scheme projected © 
uniting America and Russia by telegraph has been abandoned. 
The telegraphic communication with India vid the Persian 
Gulf and Turkish lines has been lately maintained w! 
considerable regularity, the average time occupied in the — 
mission of a message being about a day anda half. This efficien 
condition of the lines will doubtless be rendered still more satis- 
factory by the duplication of the sections of the submer 
system through the Persian Gulf. A branch of military tele 
graphy has been organised in the American service at thelr 
military school at West Point. Some a difficulties in the way 
of removing the Great Eastern have been obviated, and it i 
expected that ‘‘the big ship” will shortly appear at her 0 
moorings in the Medway.- Times. 
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SECTIONS OF QUAYS AND GENERAL PLAN OF DOCKS, HAVRE 





Ye ee pad a Sen eae sl 
‘ . 
- ecoT - ' . > ' 
at apes yo oo ae 1 ; Cony wn 
x S e CKS y 2 a t ‘ > 
A ee aa ———A___+~—_§__5___0 
‘ 16-00 ere { #00-,.--—--2'3 






WG sontantnctewem teieaesteietaen 7-40 -—.------.....} 


1-00 EQUINOTTIAL TIDES HW, 
-———"""—"it' 3S ORDINARY SPRING TIDES 
' } 
! 
' 
' 
i 


' 13.05 WICH WATER NEAP TIDES 











jatSS0 LOW WATER NEAP TIDES 








Z 





THE HARBOUR OF HAVRE. 

Tae Government of Napoleon III. have never ceased to devote 
the most vigilant attention to the state of the military and com- 
mercial harbours of France. Works of great importance have 
been executed within the last few years to develope the French 
Ports at Boulogne, Havre, Cherbourg, Brest,and Marseilles. These 
are well worth the attention of engineers—those of Havre 
e8 'ys0o. For most of the following details we are indebted 
to M. Bellot (Ponts et Chaussées), engineer of the port. 


The town and harbour of Havre de Grice were founded by 
Francis I. about the year 1500. Both have become very pros- 
Perous since the opening of the railways from Paris to Strasbourg 
and from Strasbourg to Bale. The north pier was begun in 1530, | at Etretat, the 


south pier in 1700. 


m, i two breakwaters (briselanes) were commenced in 1845. 
*he oldest pair of gates is the Ecluse Notre Dame, between ' Honfleur, the Céte de Gr&ce, Isigny, and further south La 
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10 METRES 


the avant-port and the Bassin du Roi, built in 1667. The 
entrance was widened in 1865. The distance between the 
| two piers is now eighty metres; before 1865 it was only forty- 
five metres. The line of quays was obstructed by a round tower 
called “ Tour de Francois Premier” also till 1865, when it was 
demolished. Close to the site of the old tower a handsome sema- 
| phore has been built. 
| The bearings of the lights and landmarks of Havre are to be 
| found in the nautical charts and books of reference ; also in the 
| Almanac du Havre. The town is built on the east and north 
sides of the harbour, on a low spit of alluvium, in the midst of 
| a rich and picturesque region. e beauties of ‘Normandy begin 
the coast between Etretat and Cape 
La Héve being very bold. The richest districts of Normandy 
are tothe south of Havre, on the other side of the Seine: 














Mans. There localities are proverbially fertile, and supply the 
shipping with all sorts of food. The abundance of these pro- 
visions, which are all obtained from the vicinity of Havre, 
contribute in a great measure to maintain the constant and 
increasing prosperity of this harbour, and to make it a con- 
venient starting-point for vessels bound outwards on long ocean 
voyages. 

The town is, with the exception of a few streets, as nasty as 
any of our own seaport towns. The best part is the north end, 
near the Hotel de la Sous-Préfecture and Exhibition. The 
suburb of Ste. Adresse is the prettiest, that of Ingouville the 
most healthy. The Seine is very wide to the S.E. of Havre, but 
abreast of the harbour it is narrow. The sea is broken at its 
mouth by a bank running right across it, the Banc de Trouville. 
The bore (Mascaret) is not perceptible below Quillebeuf, but 
the tide runs fast and strong at Havre and Honfleur on full and 
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change days. The best place to see the bore is Candebec, near 
Yvetot station, 

Honfleur and Trouville are reached from Havre by good 
steamers in about forty minutes; the fares are very high, and 
rates for goods exorbitant. 

There is a vast and safe roadstead immediately outside the 
harbour. The pilots call the outer portion Grande Rude, and 
the inner portion, close to the piers, Petite Rade. In the latter 
are two sl 
1-2 metres=4ft. nearly below the zero, or level of lowest tides 
observer ; secondly, the Poutier, a spit extending to the west of 
the southern pier, on which vessels are in danger of stranding 
as they enter the harbour during N.W. gales. The avant-port, 
or outer harbour, is small and inconvenient ; large ships never 
lie in it, but run right up into the docks. 

The entrance of the harbour is very narrow, but the channel 
is deep, namely, three metres at low water springs (about 10/t). 
Formerly there was a bar across the mouth of the harbour, 
formed by the detritus scoured away from the harbour by the 
ebb tide, but now this detritus is constantly removed by means 
of a dredger. M. Bellot introduced this most simple and 
efficient of remedies instead of the old-fashioned system of scour- 
ing at law-water by means of sluices and backwater reservoirs 
(écluses de chasse, bassins de retenue), which, instead of diminish- 
ing the deposit, increased it. The harbours of Havre and Hon- 
fleur enjoy a great and peculiar natural advantage, namely, a 
high water slack étate de pleine mer) of two hours. The slack- 
water does not occur @xactly at the top of the tide, The latter 
turns suddenly, and ebbs for about a quarter of an hour, after 
which there is no perveptible current for two hours, so that 
heavily-laden Indiamen can enter the harbour one and a-half hours 
after high water, and run up to their berths in the docks. This 
phenomenon appears td be caused by a backwater current from 
the river. _ 

All the docks, new and old, are shown on the annexed plan. 
The new docks now fn progress are on the site of the 
old citadel. There is on the east side of this a very good 
graving dock (furme de radoub), closed by an iron caisson (bat au- 
porte). A model of this graving dock was exhibited at South Ken- 
sington in 1862. The caisson fs preferred to gates because it is 
more water-tight. 

All the docks existing at present are éntered by gates, and not 
by locks. The drawbridges are worked by crab-winches and 
hand-power. There is a wooden floating dock (dock Américain) 
in the Bassin de la Barre. 
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There fs no special traffic at Havre. Flags of all nations 
may be seen in the docks. The local traffic, which is con- 
siderable, includes fruit, cattle, butter, poultry, eg:r, &c., 
conveyed from various parts of Normandy and Brittany, either 
for the supply of the shipping, or for exportation to England, or 
for the Paris markets. Honfleur supplies fruit and biscuits ; 
Isigny cattle and butter. England and Wales supply machinery, 
copper, and Muntz-metal; for the latter there is a constant 
demand, as it is largely used for sheathing ocean ships. The 
ocean traffic includes coffee, indigo, rice, and raw cotton. The 
latter is spun and woven at Rouen, Mulhouse, and in Switzer- 
land. All sortsof manufactured articles are exported. 

Rent is very dear at Havre, and working men have very heavy 
expenses in the town. For this reason, probably, there are few 
great manufactures. MM. Mazeline and Nillus employ a few 
hundred men at their factories; all the engineering trades and 
iron shipbuilding appear to be divided between these two firms. 
There are sugar refineries in the east end of the town. The 
shipyards of the Perrey are almost abandoned, though M. 
Lenormand still builds a few wooden ships, mostly ocean 
clippers. The greater part of the shipbuilding trade is now 
transferred to Honfleur, where labour can be obtained at much 
lower wages than at Havre. But vessels built at Honfleur must 
be taken to Havre to be sheathed, rigged, and fitted up. 

The new harbour works of the citadel were commenced in 
1866, and are now being proceeded with very rapidly, the con- 
tracts being divided between four contractors. The whole 
of the works will cost, when absolutely complete, a total sum of 
9,100,000 franes, equal to £360,000, We doubt whether an English 
company or corporation, with an English engineer and con- 
tractor, would supply so much for such a small amount. The 
“ Travaux de la Citadelle” include, as will be seen by referring 
to the plan, one wet dock having an area of six hectares equal to 
fifteen acres nearly, and a total length of quays of 13,000 metres, 
equal to abouteight miles; three graving docks of various sizes; one 
lock entrance (sas); and one gate entrance (écluse); sheds, swing- 
bridges, moorings, cranes, and accessories. The gates will be 
worked by hand gear, the engineer observing that French gates 
are very light, being made entirely of wood; the swing-bridges 
will be made of wrought iron girders, and very light, resting 
entirely on their centre-pins, as in all the new and most approved 
railway turntables. The bridge to be be erected at Z (see plan) 
is nearly finished; it is calculated to bear seventy-two tons; it 
will be worked by hand gear. 
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Several hundred yards of quay-wall, partly in the lock, are now 
finished, and in good condition. Great care was taken to avoid 
their slipping or cracking. They were built as shown in the 
sketch, and in the following order:—(1) excavate the site of the 
dock to about five metres below hot-water springs; (2) sink two 
or three sumps, with iron tubbing, to drain the excavation; (3) 
erect pumps t» discharge water trom the sumps; (4) excavate 
bed of concrete foundation (the excavation for the foundation 
has as nearly as possible the dimensions of the wall, and is com- 
pletely filled in with concrete, so that the accidents which occur 
so frequently during the process of filling-in with damp earth are 
coupletely avoided); (5) concrete foundation; (6) construction of 
walls; (7) fill in behind the walls withdry earth; (8)trim the bottom 
of the excavation and fill up the sumps, removing the tubing 
and the pumping apparatus. 










: the Haut de la Rade, where the depth is only ! 





The old quays have served, so far, as cofferdams. No sheet- 
piling was deemed necessary. The lock entrance faces the mouth 
of the harbour; the graving docks will be entered from the 
floating dock. One of the graving docks is finished. All the 
drawings, estimates, specifications, Kc., are complete, having been 
approved by the Council of Ponts et Chausées. The materials 
used in the construction of the walls are:—In the face, bricks, 
Normandy blue granite, Portland cement, with fine sand, fresh 
water; in the backing, rubble (moellun brut) and mortar formed 
of sharp river sand, fresh water, and a moderately hydraulic lime 
from Cape La Héve. 

In our engravings A, B is north jetty; C, D, southditto; E, H, 
E’, H’, briselaene, serving to prevent the swell penetrating nside the 
harbour. (The principle of these brise/ainesis illustrated by thesmall 
sections, copied from Minard’s “ Travaux Hydraulics des Ports de 
Mer;”* W, W. W, limit of works now in progress on the site 
formerly occupied by the citadel ; Sas half-tide lock ; a, lower 
gates to lock, 16 metres wide. Depth: ordinary springs, 
H, W. 9°50 metres = 31ft. ‘2in. ; neap tides, H, W, 7°80 metres 
= 25ft. ‘6in. ; b, upper gates to lock, width 16 metres, = 525ft. 
Depth: ordinary springs, H, W, 6°70 metres=22!t. ; neaps, 
ditto, 5°00 metres = 16ft. ‘5in. ; e. gates of citadel and Eure Docks, 
same dimensions; @, graving docks, as follows: — No. 1, 16 
metres wide at entrance (524ft.), 70 metres long (230/it.) 
on blocks (tins); No. 2, 13 metres (42}ft.) width, length 
55 metres = 180\ft.; No. 3, 11 metres (36ft.) ditto, 45 
metres (1474ft.) ; (No. 2 is finished) ; d, engine-house to drain 
graving-docks (the graving docks can be emptied at low water by 
sluices and culverts, not shown in the plan: pumping will be 
necessary only to empty the bottom of the docks after heavy 
showers, or perhaps at low water neaps) ; ¢, sluices and channel 
to scour the habour, only to be used when the dredging of the 
bar is interrupted ; /, cflice of ponts et chaussées ; g, work of ditto; 
h, Ordnance and Navy (marine) offices ; ¢, i, 4, private dwe.lings 
and offices. 

The preceding works are being proceeded with at present, 
and very actively. The whole of No. 2 graving dock is finished, 
except the caisson; so are the west wall of the sas, or lock, and 
the last wall of the wet dock. A very ingenious steam crane 
(systeme Chrétien) is used on the works to unload the con- 
tractor’s barges. It is simply an Armstrong crane, worked b 
steam instead of water. These works have been carried on wit 
great rapidity, considering that they were only commenced in 
1865, on the site of the old citadel, that is to say, on ground 
belonging tu the War Department, and that it was necessary 
to obtain the consent of the Minister of War before 
pulling down the old-fashioned works of defence, and substi- 
tuting in their place an establishment of a totally different 
character. 





THE EARLY HISTORY OF THE IRON TRADE 
IN SOUTH WALEsS. 


THE CRAWSHAY FAMILY. 


UTILITARIANISM never had a better aid than a locomotive. Over 
ancient battle fields, through mounds memorial, by dyke and 
moat, casting its cheery glare where ramparts towered, it has 
dashed along, brightening up antique villages, and transforming 
them into busy towns, and changing heath and marsh into fruitful 
landscapes. Few towns owe more to it than Normanton, in York- 
shire, the home of the Crawshay family. LWarly in the eighteenth 
century it was an old-world village. The student of races might 
there have read old Norman types in the physiognomy of the 
people, and the antiquary found a delight in quaint gable 
buildings worthy of Antwerp or of Rheims. The railways have 
obliterated most of these old landmarks, and now the place is 
become a modern thriving town. At the time when the Craw- 
shays first came under notice there were two families of the name 
resident there, one of yeoman and the other of gentle descent. 
Probably both had a common origin at no remote period. but in 
1700 this was not conceded. From the yeoman sprang Richard 
Crawshay, the founder of his own fortunes, From the history of 
Merthyr and other sources we learn that in his youth he was noted 
only for his ugliness and bad temper. He was pitted, too, with 
small-pox, a, 98 a quaint old Yorkshire lady remarked, ‘* seemed 
only fit to be punched !” Chroniclers have given a halo of romance 
to Ris early cleentinien, but the matter of fact account of them is 
soon and curtly told. Like adventurous youths of our own day, 
young Richard Crawshay was seized with the desire to see the 
world and become a man. A quarrel soon afforded a sufficient 
cause, and mounted on a pony he started away early one summer’s 
morning for the goal of ambition and of genius, London. As all 
the world knows, he prospered. There was the making of a man 
in him ; he neither disdained small nor humble beginnings ; for 
the price of his pony, fifteen guineas, he hired himself to a Mr. 
Bicklewith for three years, swept his master’s office, and was in 
fact the ordinary office boy till his shrewdness became noticeable, 
and then he was employed behind the counter in the sale of flat 
irons, and in fact general ironmongery. When his master died he 
inherited the business, and found himself a man of some little 
means in the prime of manhood. Wales, and its feeble and some- 
what abortive attempts at ironmaking, were at that time beginning 
to be known, and our enterprising Crawshay travelled thither, and 
soon found that there was a fine scope if he could only get the ne- 
cessary capital, Cyfarthfa was then (about 1780) represented by a 
small furnace, which Bacon had started, and the mineral was ob- 
tained chiefly from the river bed by the employment of women and 
children, These works, feeble in all verity compared with those 
of the present day, Richard Crawshay purchased; but such was the 
drain caused by the payment of some few scores of labourers that 
the little fortune soon passed away, and Richard was obliged to de 
pend ou his London shop for a weekly or periodical supply of cash 
to keep the furnace going. This will show how insignificant the 
whole concern was; but greatness seems to luxuriate in small be- 
ginnings, and little by little Cyfarthfa became noted, and Richard 
became a wealthy man. He did not disdain leaguing himself with 
his own servants. Watkin George, a mechanician of great ability, 
but like himself one of the people, had a share given him in the 
works, and Bailey another. The connection between Crawshay 
and Bailey was begun in the most remarkable way. The story savours 
of romance, but it may honestly be accepted as true. Kirkhouse 
and an agent of Crawshay’s used to indulge in a little out-of-the- 
way conviviality at a placed called Maker’s Yard, six miles from 
Merthyr. They were there one Sunday with a horse and trap, and, 
pretty mellow, started for home. On their journey a barefooted 
boy came up with them, and seeing they were going to Merthyr 
asked permission to get behind. The lad’s appearance was in such 
marked contrast to his polite manners that permission was given, 
and on the road he told them that he was going to see an uncle of 
his who had ironworks at Merthyr. When they found this uncle 
was Mr. Crawshay their surprise was intensified, and no time was 
lost on reaching Cyfarthfa to get the boy an audience. This was 
easy enough in those days, the barriers of caste had not been put 
up, and when Richard had tested the young adventurer’s state- 
ments, he was clothed and put into a position of trust. Like his 
uncle young Bailey rose to power and greatness; he too had shares 
in Cyfarthfa, and died not many years ago an old, eccentric man, 
no other than Sir Joseph Bailey, who for nearly twenty miles 
could ride through his own freeholds, and whose possessions and 
wealth were immense. 

Men are apt to exclaim in wonder, and strangers in positive 
affright, as they gaze down our vast coal and iron pits, and stand 
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thoughtfully by those still more ancient levels whence came the 
early stores of mineral wealth. 

There is such a one near Merthyr Tydvil. The lichens haye 
covered its old front —tall ferns and ivy and rank vegetation hayg 
decked, the exterior but not softened the fell darkness of the 
opening over which Dante’s inscription on ‘*Averni” might be 
well written. But let us think for a moment of the part that 
hole in the mountain has played. Millions of money, titles, dig. 
tinctions, honours, the smiles of beauty, and the friendship of the 
great have been won from there, and easvern fable stands outshone 
by modern fact. 

Out of such a hole Richard had his coal and mine. He hada 
canal so constructed that it flowed just into the level. so that 
transport to the works was easily done by the use of small barges, 
drawn by men. During the war with France, in the time of the 
first Napoleon, French prisoners in their progress through the 
valley would gaze with wonderment at the procession of coal 
barges drawn by men, and exclaim at free labours that excelled in 
hardship even their forced galley work. The early Welsh iron 
workers laboured hard ; human back labour and mules were al] 
that could be depended on. One Will Rhyd Helig used to take 
quantities of iron to Cardiff in a wheelbarrow twice or thrice g 
week. The strength of many was colossal. His load often 
weighed half a ton! Another son of Anak could lift seven hun. 
dred weight; still another tuyed with beams which men of ordinary 
strength could not move. 

The first locomotives tried at Cyfarthfa were so light that they 
pranced about like spirited horses—of the next the wheels would 
revolve, that was all. Still even with simple manual labour, 
and without the aid of steam, which was adopted by Richard’y 
descendants, he throve so wonderfully that extra furnaces were 
built, a palatial castle begun, church or chapel of ease erected, and 
Cyfarthfa began to make a noise in the world. 

There has been considerable dispute as to the etymology of the 
name. Mr. Stephens derives it from ‘ the place of barking dogs,” 
the historian of Merthyr from Cyfgarthfa—the meeting place of 
hills. This appears the most natural derivation, and accords with 
the character of the place, but as on the site of the old furnaces 
there was formerly a quarry which gave forth a strong echo, the 
derivation. of the author of the “ Literature of the Cymru” is 
entitled to attention, 

With immense riches came a desire to make them of benefit to 
the people. Richard Crawshay was no miser, and he felt that he 
had no right to attract thousands of men to his works and treat 
them simply as machines for winning him gold. So he induced 
Raikes, the founder of Sunday schools, to visit him and start one of 
those useful institutions ; he built a chapel of ease, and endowed 
it, and in a variety of ways benefited the neighburhood. He was 
on terms of intimacy with Watson, Bishop of Llandaff, the 
famous opponent of Thomas Paine, and offered him £10,000 to 
put out to good and useful purposes. Yet, though so rich, he had 
an unambitious mind. Nothing pleased him better than to go 
down to the village of Merthyr and smoke a pipe, and chat with 
an old villager, or to ride his horse Jack into the market and see 
him eat the savoury vegetables exhibited there, paying the de- 
lighted vendors heavily for the liberty. He resided near the 
works for many years. A huge hammer then did the work of 
the squeezers, creating a terrible din, but the vreat ironmaster 
contended that it only lulled him to sleep, and in London he could 
not sleep half so well. 

Nelson, the naval hero, was a friend of Richard’s, and not long 
before fatal Trafalgar he visited Merthyr, and, accompanied by 
Lady Hawilton, called at Cyfarthfa. There never was such a 
crowd assembled to see the hero. Richard brought him out to the 
steps, and moved to tears cried out, ‘*D——n it, boys, here's 
Nelson. Shout, you beggars!” And the “beggars” did shout, 
madly. 

Crawshay was not only the maker of his own fortunes. Sir 
Joseph Bailey owed his advancement to him, as we have shown, 
Nor was he the only one. A Mr. Hall, a barrister, son of Dr, 
Hall, afterwards Dean of Llandaff, linked his fortunes with 
Crawshay, married one of his daughters, and received with her as 
her dowry Rhymucy Works, valued at £100,000. which Crawshay 
had bought of a company of Bristol traders. This Mr. Hall was 
the father of Benjamin Hall, afterwards Lord L1.nover, 
Unambitious himself, Crawshay lifted many to wealth, and 
fame, and distinction. The character ot the man is thus 
clearly to be understood. Dogged in his perseverance, with a 
ready tact for business; quaint in his humour, possessed of s 
good store of native wit, unostentatious in his habits—and, in 
brief, an unpolished gem—he lived to a good old age, and sunk 
down in harness June, 1810, leaving a fine fortune of one million 
and a quarter. 

The contrast between his early boyish adventure and his funeral 
was remarkable. The poor friendless lad journeying alone to 
London—a lapse of half a century, and, amidst a thousand 
mourners, the whole district in lamentation, he was borne to his 
grave in Llandaff Cathedral, and buried with all ‘the pomp and 
splendour of a king. 





NOTES FROM INDIA. 

THE Cooum bridge across the bar on the south beach at Madras 
has been comalibtel 

CARRIAGES are being constructed on the American principle for 
the East Indian Railway. 

THE Colar bridge or the Bangalore branch has been washed 
away during the heavy flood. 

THe Lieutenant Governor of Bengal strongly recommends the 
extension of the E. B. Railway to Darjeeling vid Rampoor Beau- 
leah and Dinagepoor. 

THE survey of the projected road between Sikkim with Thibet, 
stopped on account of the unsettled state of the districts bordering 
on Sikkim, is now being continued. 

THE Government have sent out Mr. John Black to repair the 
Madras pier, and after its completion he is to proceed to Mysore, 
and assist at the construction of a bridge over the Heemabuthy 
river. 

TuE work of constructing the Chunicee Creek Viaduct in the 
Kurrachee harbour has commenced. Mr. Parkes has recently 
again inspected the Kurrachee Harbour Works under the orders 
of Government. 

Lieutenant Vipant, R E., while on furlough in England, is to 
have the opportunity allowed him of visiting important irrigation 
works in Italy, that the knowledge he may there gain may be 
useful to him in India, 

Tue Madras Railway is being fast pushed on to the junction with 
the G. I. P. R.—The line to Landpratri has been opened. The 
Kistna and Toongaboodra bridges are the only works of magnitude 
now remaining between Landpratri and Sholapoor. 

THe Madras Chamber of Commerce have addressed Government 
on the subject of a breakwater one and a-half miles long in seven 
fathoms of water, parallel to the shore of Madras, to afford a safe 
anchorage for ships, and to render the shipping operations inde- 
pendent of the aid of surf boats. 

Two roads, one from Saugor southwards, to act as a feeder to 
the railway from Bombay to Jubbulpore, and the other northward, 
to meet the Nowgong road, are in course of construction. Mr. 
Heyman is the engineer. The new double-storeyed barracks at 
Saugor are highly spoken of. 

THE Secretary of State, in a despatch to the Madras Government 
is of opinion that the disposal of local funds for making roads 
which do not require prefessional or engineering skill, should be 
conducted under the supervision of the Revenue Department. 
The importance and science of roadmaking is not sufficient] 

idered, and the Bombay Builder is of opinion that no r 
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should be constructed excepting under engineering supervision. 
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RAILWAY MATTERS. 


Iris an ced that another line of railway will shortly be con- 
structed from Lemberg to Warsaw, vid Zolkiew. 

TuE line of the Lemberg-Czernowitz Railway to Jassy is likely 

be carried out, with the approval of a very large majority of the 
shareholders. 

In the financial year ending March 31st, 1868, the duty on fares 
received from railway passengers was paid on £9,702,725, and 
amounted to £485, 136. 

Tue Riga-Milan Railway has been surveyed by the directors, 
who travelled on it. Their report is favourable, and the line will 
be opened for traffic at the beginning of next month, 

Ir is to be hoped that the speedy completion of the works at 
the Lime-street station, Liver; ol, will at an early date put an 
end to the crowding and discomfort now occurring there. 

Tux Carlisle and Silloth directors do not recommend the payment 
of any dividend, but that the balance should be carried forward to 
the next half-year, when they hope to distribute the same amount 
among-the holders of preference stock as was paid in April last. 


Aw explosion occurred in the forward car of a train of ten cars 
on the Atlantic and Great Western Railroad, a few days ago, near 
Urbana, Ohio. The engine was demolished, and the entire train 
destroyed by fire. Itis ee that the car in which the explosion 
oocurred contained nitro-glycerine. The engine-driver was seriously 
injured. 

oo Railway News states that the complaint against the Rugby 
and Leamington line is loud and strong. The permanent way is 
described to be in such a condition that it is unsafe to send asingle 
engine over it. The interference of the Board of Trade is ener- 
getically invoked. 

Tre new station at Warrington, at the junction of the London 
and North-Western and Warrington and Liverpool lines, is now 
approaching completion, after considerable modifications of its 
ma during erection, The station is regarded by Warrington as 
very inconveniently placed, and is rather built to please the 
directors than the town. 

Lorp KixLocn on Monday issued an interlocutor recalling the 
interim interdict granted a fortnight ago in the case of Glen rv. the 
Caledonian Railway, but prohibiting the clerk from issuing a cer- 
tificate of recall until yesterday. Ifa reclaiming note has not been 
lodged by that time the prohibition will not take effect until the 
case is decided by the Inner House. 





Tar directors of the East London line are zealously fulfilling the 
promise made to the shareholders at the last meeting that they 
would do all in their power to hasten the completion of the line 
between New Cross and Wapping. They have so far advanced the 
works that they are now advertising for sleepers and rails, to enable 
them to lay down the permanent way. 


Tae chairman of the Caledonian states that the promoters of the 
line had contributed £64,000 up to date to the Callander and Oban 
line, being £4000 in excess of the sum which they were bound to 

. He also states that the Caledonian directors do not mean to 
proceed further than they have already done with this company 
without first consulting the shareholders. 


Ow Tuesday, a young man named Sheehan was being conveyed 
from Charleville by train, in custody of two policemen, to undergo 
an imprisonment of three months in the county gaol for stealing 
apples, When the train came to the usual halt in the tunnel in 
order to have the engine detached, he got out of the carriage, un- 
known to his guard—there being no light in it—and escaped. 

Tue examination of the two brakesmen of the goods train in the 
railway accident at Abergele was concluded on Tuesday. The two 
men were committed for trial on a charge of manslaughter, and 
bound over, themselves in £100 and two sureties in £50 each, to 
appear at the next assizes for the county of Denbigh. The charges 
against the brakesmen’s solicitor, Mr. Davies, of Holywell, were 
dismi 

Tue Italian papers give a list of the lines of railway on which 
the traffic is still interrupted in consequence of the recent flools, 
They are those of Pistoia to Bologna, Placenza to Milan, Voghe-a 
to Pavia, Torreberetti to Pavia, Milan to Turin, Arona to Muan, 
Alexandria to Genorx. Between Bologna and Padua there is also 
aslight interruption, the bridge at Pontelagoscuro being unsafe, 
and travellers having to cross it on foot. 


A staTeMENT has just been published respecting the origin and 
proceeding of the committee of stock and bondholders recently 
appointed at a meeting of the Grand Trunk (Canada) Railway 
Company, held in London in June last. It says that in conse- 
quence of grave anxiety being felt respecting the prospects and po- 
sition of the undertaking, a change in the management in Canada 
is deemed necessary. With a view to that end negociations have 
been entered into between the board of directors and share- 
holders, 


THE total expenses of the Manchester, Sheffield, and Lincoln- 
shire Company’s railways and canals, including rents, tolls, duty, 
&e., from the Ist of July to the 4th of October, 1868, amounted to 
£135,088, as against £141.591 for the corresponding period of 
1867. The proportion of the South Junction receipts aceruing to 
this comnany from the Ist of July to the 4th of October amounted 
to £10,789, as against £11,840 for the corresponding period of 1867, 
and the expenses to £5308, as against £5252. 


THE gross earnings of the Detroit and Milwaukee Railroad for 
the half-year ending the 30th of June last were £153,205, and the 
working expenses, including taxes and insurance, amounted to 
£98,150, leaving a net revenue of £55,055. From the arrange- 
ments made by the deputation of the board to relieve the finances 
of the Detroit and Milwaukee Company there was reason to expect 
that the company would, at an early period, be able to commence 
liquidating the claims for interest, so long overdue, to the Great 
Western of Canada Company. 


IN consequence of the numerous complaints which have been 
made on the subject of the suburban trains of the Midland Rail- 
way. the number of such trains was increased from twenty-seven 
to thirty-five, all but two being third-class; and, for the conve- 
nience of those going to business in the City, the number of trains 
from Finchley, where the line competes with the St. John’s-wood 
branch of the Metropolitan Railway, the number of trains between 
eight and ten in the morning has been doubled, the number of 
trains from the City being correspondingly 


THE report of the directors states that the total traffic receipts of 
@ Great Western of Canada for the last half-year shows a 
decrease of £8887, as compared with the corresponding period of 
7. There is a decrease of £20,214 in local an foreign 
passen traffic and local freight and mails; and an inerease of 
2 in foreign freight, and of £2505 in emigrant traffic, leaving 
© total decrease as mentioned, £8887. The decrease in the 
receipts is owing to the diminished rates adopted on the parallel 
Toutes for through passengers and freight, and to the total inter- 
ruption of the traffic on three separate occasions during several 
ays by snow storms and floods over their own and connectin 
at the commencement of the half-year. If the tariff o 
pragh rates and fares in force at the qonugening period had 
per} maintained during the past half-year the receipts for this 
witha would have been augmented by upwards of 100,000 dols., 
hi out incurring any increase in the working expense. The 
crease in the amount of working expenses is £25,693, as com- 
pared with the M ape or gy | riod. It is chiefly attributed to 
© extraordinary severity of last winter, and the damage to the 


pa stock and roadway by the intense frost, which exceeded all 
tion ‘ous experience. Future prospects, from the improved condi- 
of the dominion, are encouraging, and from the recent 

it an in traffic may be expected, 





NOTES AND MEMORANDA. 

DURING some excavations recently made in the Place de la 
Bastille at Paris, a rifled cannon was discovered on the site of the 
old fortress of the Bastille. It is stated to be of great age. 

HuMBO.tpT states that the largest nugget of gold known was 
one found in Peru, weighing about 261b.; but masses from the 
province of Quito have been stated to weigh nearly four times as 
much, and some of the nuggets from Australia have greatly ex- 
ceeded it. 

Proressor AGassiz, in company with Senator Conklin and other 
distinguished gentlemen, is exploring the mountains of Colorado. 
He has written to his friends that he has found the region almost 
as wonderful in a scientific point of view as Brazil, and especially 
that he has discovered many new evidences of the entire region 
neving been deposited by fields of ice according to the glacial 

eory. 

THE usual Parliamentary return of steam vessels registered in 


MISCELLANEA. 


New YorK has caught the velocipede fever, some time prevalent 
in’ Paris. . 

Messrs. Hopkins, Gilkes and Co. have recently secured a con- 
tract for a new bridge over the river Lagan, Belfast. 

A NEW mechanical mode of ventilation has been introduce’ into 
the Homer Hill Colliery, near Dudley, which seems to promise 
perfect success, 

Tue city of London has sustained its traditional reputation by 
setting on foot a subscription for the sufferers by the recent earth- 
quakes in South America. 

Orpers have been received from the Admiralty that four engi- 
neer students will be entered in the Sheerness Steam Factory after 
Christmas, if so many pass the requisite examination. 

Tue fitting up of the new stained glass window in the old Par- 
liament House, "edinburgh, was leted on Saturday, under the 








the United Kingdom shows that on or before the Ist of January 
1868, there were registered 2889 vessels of 892,429 tons registered 
tonnage, and 1,310.033 gross tonnage. Towering above all the 
others is the Great Eastern, with its dimensions of 679ft. by nearly 
83ft., its engines of 2660-horse power, and its gross tonnage 18 916 
tons, Several other vesse!s have engines of 1000-horse power or 
more. 

Two well-known naturalists, Dr. Carpenter and Professor 
Thomson, of Belfast, are engaged in a dredging expedition to the 
westward of the Farie Islands, This will decide the question 
whether there are living creatures in the deepest parts of the 
sea. Eminent authorities (the late Professor Edward Forbes 
among others, according to Chambers’ Journal) have maintained 
that the pressure at the lower depths was too great to allow of 
existence being carried on, that there was not sufficient light, and 
that the water contained too little air. 

M. Srpor has communicated to the Academy of Sciences a paper 
“On the Artificial Production of Magnetic Oxide of Iron.” This 
he does by introducing a small platinum disc, filled with coleothar, 
into a porcelain tube, situated in a direction parallel to that of a 
dipping needle, After keeping the tube at a temperature a little 
below a white heat for about an hour the colcothar will be found 
transformed into a greyish metallic oxide, the particles of which 
are strongly agglomerated together. This mass possesses the pro- 
perty of magnetism. 

In 1867, 2284 patents were passed, and 2253 specifications were 
filed in the British Patent-office ; 2528 applications for letters 
patent lapsed or were forfeited by neglect to proceed for patents 
within the six months of protection. The fees received in the year 
1867 (by stamps) amounted to £112,843. The fees paid to the 
Attorney-General and Solicitor General and their clerks amounted 
to £11,i15; and the salaries and expenses of the office. compensa- 
tion annuities, printing. and other expenditure, with the payment 
of the revenue stamp duty of £20,829, left a surplus income for 
the year of £42,840. 

AN ingenious calculator, who gives the results of his toil in 
Le Figaro, thus curiously estimates the quantity of tobacco annu- 
ally consumed in France. The snuff represents in volume thirty 
columns equal to the one in the Place Vendéme ; the smoking 
tobacco, pressed closely, represents a cube of the dimensions of the 
Are de l’Etoile, its foundations included; the chewing tobacco 
would fill 3780 casks, reckoned at two hectolitres the cask; and, 
lastly, the cigars laid end to end would forma line twice the length 
of the equator. This statistical information is given in all serious- 
ness, though of course doubters are at liberty to test its correctness 
if they please. 

At Forres, in Scotland, the Ordance Survey officers have dis- 
covered an extraordinary deflection of the plumb line. There are 
no mountains near to cause this, and it is believed that there is a 
mass of unusually solid matter beneath the surface at Forres, or 
else a large cavity in the sea, which is notfar distant. To ascertain 
this two clocks are about to be placed east and west. one at Forres, 
forty miles distant; by the side of each clock there will be a 
magnet, connected with the opposite clock by an electric wire. 
The magnet will be made to click, so as to mark the vibrations of 
the pendulum of the distant clock, and the difference in the vibra- 
tions of the pendulums will reveal the force and direction of the 
deflection of the plumb line. and thus the cause of the curious 
phenomenon at Forres will then be ascertained. 

More than ten years ago a correspondent, writing on the silver 
currency, said that if our shillings were piled up the column 
would be eighty miles high. The late William Brown, M.P. for 
South Lancashire, whom the subject interested incon ection with 
the decimal coinage, was staggered at this. Soa gentleman in the 
Bank of England made a more accurate reckoning, and trumped 
our correspondent’s conclusion by a result of eighty-seven and a- 
quarter miles, Had the shillings been quite new the pile would 
have been 1164 miles high. The eighty-seven and a-quarter was 
got from the worn coin in ordinary use. New shillings have 
fifteen to the inch; the average in actual circulation have from 
nineteen to twenty; when they come down to twenty-one to the 
inch the Mint sends them to the melting-pot. 


Ir is commonly suppose | that the first daily newspaper published 
in England was the Dai/y Courant, the introductory number of 
which appeared on Wednesday the 11th of March, 1702, three days 
after the accession of Queen Anne. In point of fact, however, a 
daily newspaper had been started fortv-two years previously, while 
Charles IT. was still at Breda, and while Monk was still wavering 
between King and Commonwealth. In the collection of news- 
sheets made by Dr. Burney, and preserved in the British Museum, 
may be seen three numbers of A Perfect Diurnal, dated the 8th, 
9th, and 10th of March, 1660. This publication consisted of four 
leaves of small quarto, was printed by John Redmayne in Lovel’s- 
court, Paternoster-row, and consisted exclusively of the orders of 
Parliament, of the bills read and petitions presented, resembling 
in its contents the ordinary “‘ Diurnals of the Civil Wars.” 


Galignani says:—‘‘M. Tréves has made the following curious 
mechanical experiment :— Two steel tuning forks brought to the 
same pitch were topped with small mirrors, and placed opposite 
to other in two vertical planes atright angles. One of them, 
No. 1, was, moreover, surrounded with a strong coil of wire 
recsiving an electric current from a nitric acid pile composed of 
four elements. A fiddlestick being now drawn across each of the 
tuning forks, the vibrations commenced, and immediately a per- 

motionless luminous circle was produced in the mirror of 
No. But no sooner was No. 1 magnetised by the admission of 
the current than the circle became an ellipse, and swayed to and 
fro, denoting the action of a new vibratory motion. As soon as 
the current ceased the figure became a fixed circle again. This 
experiment may serve to investigate the vibratory powers of iron 
and steel according to their composition and physical state.” 


Mr. NICHOLS, in his ‘‘Literary Anecdotes,” published in 1812, 
stated that the earliest advertisement with which he had met was 
in the seventh number of the Impartial! Intelligencer, a newspaper 
started in the year 1649. The first of all advertisements, however, 
appeared in that which was also the first of all English periodicals, 
the We ckely Newes of Nathanael Butter. On the last page of the 
number for the Ist of February, 1625, N.S., separated by a line 
from the ordinary text and printed in italic type, is the following 
paragraph :—“‘ Here is this present day published an excellent 
Discourse concerning the match betweene our most Gracious and 
Mightie Prince Charles, Prince of Wales, and the Lady Henrette 
Maria, daughter to Henry the Fourth. Jate King of France, Xc., 
Sister to Lewis the Thirteenth, now King of those Dominions: 
Manifesting the Royall Ancestors of both there famous Princes, 
and truly explaining the severall interchanges of Marriages which 
hath beene between France and England: with the lively Picture 
of the Prince and the Lady cut in - 


superintend of Mr. Charles Heath Wilson. 

In the financial year ending the 31st of March, 1868, 27,892,769 
newspaper stamps were issued from the Stamp-office, giving free 
transmission of newspapers by post in the United Kingdom. 

Mr. Artaor Barer in the Standard of yesterday gives bis ex- 
perience of the use of liquid fuel alone on board a small! steamer, 
and states his certain conviction that liquid fuel will be used ex- 
clusively by ocean-going steamers. 

Tne Great Eastern has arrived at Sheerness, whence she will 
roceed with the cable probably in the end of next June. After 
eaving the Medway she will go to Brest to finish coaling, and will 

thence start on the telegraphic expedition. 

AnorTHeR death has arisen out of the explosion of a furnace boiler 
at the Moxley Iron and Steel Works. This makes the total of 13 
deceased. These have left eight widows and twenty-three 
orphans, on whose behalf an appeal is being made throughout this 
district. 

WE are given to understand that the Secretary of State for War 
is about to contract for 300 iron shields. The principal manu- 
facturers are to be called upon to tender competitively, and with 
the understanding that each firm shall supply its own form of con- 
struction. 

THE postal arrangements between the North German Confedera- 
tion and Great Britain are to be revised, and, according to a tele- 
gram from Berlin, a representative of the English Post-office is 
expected there at the beginning of next month, to enter into the 
necessary negotiations, 


Ir is stated that, in consequence of the large falling off in the 
traffic receipts of the Royal Mail Steampacket Company during the 
half-year ended the 30th of June last, the directors will be unable, 
at the meeting to be held on the 28th inst., to recommend the 
payment of a dividend. 

EXPERIMENTS have been recently made at Shoeburyness to ascer- 
tain exactly what is the resistance of the air to the motion of 
projectiles. The instrument used was the chronograph invented 
by the Rev. Francis Bashforth, B.D., which is on the same principle 
as the Greenwich chronograph, 


WE hear that the Remingtons, of rifle notoriety, have built for 
the Swedish Government 30,020 of their rifles and nearly com- 
pleted an order for 40,000 for the Danish Government. It is said 
also by our informant that the Chassepdt, not proving all that 
was expected, the French Government are about to contract for a 
large number of the Remingtons adapted to the French rifles, the 
R: mington breech being preferred. 

A s am of blackband ironstone has just been opened up at 
Middle on Hall, the property of Mr. John Pender. This ironstone 
which is l4in. in thickness, was discovered while boring for co: 
and shale. The borings, on being analysed, gave 46 per cent. of 
metallic iron. A pit has just been put down near the “crop,” 
which has turne out very satisfactory. As this seam is new in 
the ironstone series, it is probable that a search will be made for it 
in other parts of the county. 


A SANITARY museum, forming a department of the Town 
Museum, is just on the point of being opened at Brighton. The 
museum is principally due to the efforts of Mr. W. E. C. Nourse 
and Mr. Thomas Twining, a vice-president of the Society of Arts, 
The exhibits afford instruction as to the building of cottages and 
model lodging-houses, also as to fittings for the same. Mr, Nourse, 
whose address is 11, Marlborough-place, Brighton, will be glad to 
receive specimens or diagrams, 


A MEETING of the friends of the late Mr. Parkin Jeffcock was 
held in Sheffield on Tuesday, when it was decided to proceed at 
once in the erection of a memorial church, in sympathy with the 
Oaks Colliery calamity of 1866, at Mortomley, to accommodate 
about 260 persons. A very satisfactory design by Mr. Butterfield 
was approved by the committee ; and with a considerable sum of 
money already subscribed it was determined to proceed in collect- 
ing the full amount required, which will be about £2,000, 

THE manufacture of the new Atlantic telegraph, which is to be 
submerged between Brest and a suitable terminus on the shores of 
the State of New York, is progressing satisfactorily. The new 
cable is almost identical in construction with those which were 
completed in 1866, the only difference being that the diameter of 
the conducting copper core is slightly greater, and the outside 
wires are of homogeneous Bessemer steel, galvanised, having a 
breaking strain of avout 10001b., while the wires outside the 
existing Atlantic lines have a breaking strain of only about 800 1b, 

Tue State of Maine has issued a report, entitled ‘‘The Water 
Power of Maine,” in which detailed information is given re- 
specting the location, characteristics, improvements, ownership, 
and other features of aconsiderable proportion of over 2000 different 
water powers, representing in theaggregate from 300,000-horse power 
to 600,000-horse power. It alse recapitulates, in a brief manner, in 
a ‘‘preliminary statement,” the peculiarly favourable conditions, 
secured both by nature and by the liberal policy of the state, 
under which the water power can be employed. A copy of the re- 
port will be sent, free of cost, to manufacturers and the employers 
of mechanical power, also to public libraries, upon spplication to 
Walter Wells, Superintendent Hydrographic Publication, Port- 
land, Maine. 

Dr. Sacc, of Neufchatel, Switzerland, writes to Les Mondes 
that he will send, from M. Robert Theuner, one of the best manu- 
facturers of watches in that district, a watch invented by him. 
This watch has two wheels less than those usually made. It is 
keyless, being wound up by turning a button from left to right and 
vice versa, On turning another button, placed at the left of the 
watch, the winding apparatus ceases to act in that direction, and 
sets the hands backwards or forwards, as may be requirec. The 
watch is in a silver case, with a face marked for hours, and also 
with a separate seconds hand ; they can be sold for 25f, each (£1 
sterling); they are excellent. ‘hey are patented in France, 
England, and the United States. They are manufactured in 
thousands, and are suited for people of moderate means. 

THE commercial tables of the foreign trade of the United 
States, emanating from the Statistical Bureau, show that from the 
Ist of July, 1859, to the 30th of June, 1868—a period of nine 
years— the total net imports into the United States, after deducting 
foreign goods re-exported, were of the value of 2,863,466,403 dols. ; 
and the total exports, reduced to a specie valuation, not including 
foreign goods re-exported, but embracing the precious metals, for 
the same period, amounted to 2,751,721,699 dols.; showing an 
excess of imports over exports to the amount of 111,744,704 dols, 
The whole amount of duties collected for the same period was 
918,059,153 dols., showing an average rate of duty for the nine 
' years of 32°17 per cent. In 1860 and 1861 they were a trifle under 
| 14 per cent, The last three years the average was 4430 per cent., 
} and in 1868 47°16 per cent. of the imports went to Government, 
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THIRTY-FEET GUIBAL FAN. 


CONSTRUCTED BY MESSRS. BLACK, HAWTHORN, AND CO,, ENGINEERS, GATESHEAD-ON-TYNE. 
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THE coal fields of Great Britain, as developed to the present 
time, have afforded seams of coal of such thicknesses, and at 
such moderate depths from the surface, that the question of 
ventilating power has not presented the difficulties which 
engineers have had to contend with on the Continent, where 
much thinner seams have always been in operation. The simple 
application of the furnace has generally satisfied the require- 
ments of our mining districts till very recent times, - notwith- 
standing that the economy represented by it, except in the case 
of deep shafts, is very small, and that serious objections arise to 
its employment. Only in a few instances, where the seams were 
dangerous from the large yield of explosive gas, had mechanical 
appliances been adopted, as in Wales where the Stiuvé system 
found favour, and for small volumes of air was very efficient. 
Its action, similar to that of an exhausting pum», makes it 
capable of producing an important depression of tLe water 
gauge upon the air of a mine; but the volume of air is limited, 
owing to the slow speed at which two large reciprocating pistons 
can only work with safety. 

Ata mine near Bristol a ventilator upon the Lemielle system 
was erected some years since. A description of this system will 
be found in the proceedings of the North of England Institute 
of Mining Engineers. It was in use in Belgium, but its 
success was not such as to lead to its further adoption 
in this country. It is now being again brought prominently into 
notice by its adoption in the north of England on a large scale. 
It is capable at a low speed of producing a considerable depression, 
but like the Struvé and the Fabry systems, which involve the 
same principle of working as the Lemielle, its dimensions must be 
inconveniently and dangerously large when large volumes of air are 
required ; and the mechanical difficulties which it presents, added 
to the costly outlay, will, it is feared, limit its use. A thorough 
exposition of its economy will, no doubt, appear after the trials 
referred to. The centrifugal system, from its simplicity of con- 
struction and the facility as well as safety with which its speed 
can be varied within very wide limits, offers for the purposes of 
ventilation the greatest advantages; but until the improvement 
of its application rendered necessary for the development of the 
coal mines abroad, it was a very imperfect ine as regards the 
amount of useful effect yielded. The credit of these improve- 
ments is due to a Belgian engineer, M. Guibal, whose ventilator 
is gaining considerable favour in this country, after having been 
fully tested abroad, and of which we are enabled, by the 
the kind permission of Messrs. Black, Hawthorn, and Co., of 
Gateshead-on-Tyne, who are engaged in erecting several of them, 
to give the annexed engravings. 

Before the introduction of this arrangement it had always been 
considered advantageous to allow the air to escape from the vanes 
of an exhausting fan as freely as possible—hence the universal 

tem of discharging round the whole circumference. It was 

result of careful study and of following out the theory of the 
centrifugal ventilator, which led Mr. Guibal to enclose his ex- 
hausting ventilator in a casing such as is shown in the engravings 
before us ; and it was equally in accordance with mathematical 
principles that the adoption of this casing, which of itself pre- 
sented certain objections to its employment, was followed by the 
use of the peculiar chimney and the sliding shutter, which are 
important features in this system. 

The objections generally brought against centrifugal ventilators 
were—lst, the high speed, and consequently heavy wear and tear, 
and liability to breakages ; 2nd, the comparatively small depres- 
sion obtained, and the loss of useful effect by re-entries of air— 
rendered greater as the depression increased ; 3rd, the low per- 
centage of useful effect, which even with the best known system 
abroad did not exceed 25 per cent. 

The first objection has been overcome by increasing the 
diameter of the ventilators, originally about 6ft., and making 
400 or 500 revolutions per minute, to 30ft.; and they are 
intended to be 40ft. diameter, making sixty to eighty revolutions 
per minute. The second objection has been met by enclosing the 
ventilator in a casing, the only inlet of air being from the 
mine into the centre opening, and by the chimney, which is 
specially constructed on the expanding principle, and utilises a 
certain amount of the power which would otherwise be carried 
away by the air entering its base at the high velocity which it has 
on leaving the blades of the fan. The result of experiment 
proves that a depression greater than that due to the velocity of 
the tip of the blade is obtained from the Guibal ventilator ; this 
is due to the joint action of the “ Evasée” chimney. In other 
centrifugal ventilators the depression obtained has been less than 
that due to the velocity. The third objection no longer holds 
when such a result as 60 per cent. to 70 per cent. of the steam 
power applied is utilised. 

_ The addition of the sliding shutter to the casing and the 
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Evasée chimney perfected the Guibal ventilator, and rendered per minute, though a much higher speed can be safely obtained if 


easy its adaptation to the varying conditions of a mine at any 


time, and under altered circumstances, in order to obtain the | 


maximum useful effect. Other centrifugal ventilators hitherto 
tried have not yielded a useful effect within 20 per cent. of that 
of the Guibal system. H 

The first introduction of this ventilator into this country was 
an adaptation at the Tursdale Colliery, in the county of Durham, 


| 


of the casing and chimney to a Biram ventilator; the power | 


utilised was raised from 12°69 per cent. to 26°30 per cent. A 
complete ventilator was then erected at the Elswick Colliery, near 


Newcastle-on-Tyne, which has continued to work without inter- | 


ruption for the last five years, and is giving entire satisfaction— 
utilising about 60 per cent. of the steam power applied. There 
are now several ventilators of this system in the north of 
England, Derbyshire, Staffordshire, and North and South Wales. 
Nearly all have been subjected to accurate tests of their capa- 
bilities, which have in no case been inferior to the work 
guaranteed by the inventor, and there is no longer any doubt 
that this ventilator is equal to any conditions of mining ventila- 
tion, whether large volume is required under a small or a large 
depression, or whether the air be exhausted from or forced into 
a mine. An instance of this latter application is found at 
Croesor slate mines, near Beddgelert. A glance at the drawings 
will show how simple and how strong is the construction 


of the fan portion of the ventilator: the arms carrying the | 
vanes being interlaced and bound together at every point of | 


intersection. The casing is of brickwork, which is found to be 
the cheapest system of carrying out this work—giving the 
requisite strength and stability. The engine is arranged for 
direct action, and such proportions are given to the ventilator as 


necessary. Messrs, Black, Hawthorn and Co., from their 
experience in the construction of these machines, have made 
several improvements in the mechanical details of these fans and 
the engines driving them, constructing all wearing surfaces that 
they may be readily re-adjusted, and giving extra strength, thus 
reducing the liability to any derangement. The drawing shows 
a fan 30ft. diameter by 10ft. wide, driven by a direct acting 
single engine with cylinder 24in. diameter 24in. stroke, 
Fans of these dimensions are now giving at sixty revolutions per 
minute a volume of 100,000 cubic feet per minute with a de- 
pression of 2°5in. 

lf any of our readers want more detailed information on the 
subject they will find several papers in the proceedings of the 
Northern Institute of Mining Engineers, in which the results of 
this ventilator are carefully recorded and compared with other 
systems. Within the last few days one of these fans has been 
tested, with the following results, at the Homer Hill Colliery, 
Dudley :—The fan is 16ft. Sin. diameter and 5ft. wide. It is 
enclosed in a brickwork casing, and is connected with the top of 
the upcast shaft by a tunnel of 354 square feet sectional area. 
It is driven by a 10-horse power high-pressure horizontal engine, 
the steam for which is supplied from the winding-engine boilers. 
An experiment, with the engine making sixty-five strokes per 
minute, showed that the fan produced 37,500 cubic feet of air 
per minute, with a water gauge of 1°05in., thereby clearly proving 
that the large sectional area of thick coal roads reduces the 
friction to the merest minimum. By increasing the speed to 
ninety-six strokes, with a water gauge of 1°75in., the fan dis- 
charged 51,790 cubic feet per minute, being more than three 
times the quantity ever likely to be required. The total cost of 
engine, fan, and necessary apparatus has been about £500. 
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THE axle box ,illustrated|in ‘the annexed {has been tested‘ with 
much success on the Great,Central Railway, Belgium, and on{both 
passenger iages and goods trucks, and on a passenger carriage 
on the Aix-la-C yen and Dusseldorf line. a is the lid of the 
box ; 5, bottom of ditto; c, holding-up bolts; d, brass bearing, 
turning round swivel d', so as to adjust itself according to the posi- 
tion of the journal ; ¢, journal ; f, f', two wooden plates to close the 
back of the box, pushed in contrary directions by the spring p ; 
9,9, ave two pads sliding in nuts r, 7, and pressed by their own 
weight against the journal ; 0, 0, six cotton wicks, supplying oil to 
pads g, g; 1, india-rubber packing; m, reservoir of clean oil, 
covered by the lid, i, i; n, movable reservoir to collect dirty oil. 
This oil settles in the bottom of n, the clear oil remaining at the 
top, and flowing into m through twelve holes. 
athe, following advantages are claimed for this box :—lst, No 








admission of dust, or escape of oil ; 2nd, Facility of inspection ; 
3rd, Separation of clean and dirty oil ; 4th, Easy repairs ; 5t : 
adjusting bearing, giving an equal pressure all along the journal ; 
6th, Sufficient supply of oil to last a long time without being 
renewed. 

On the Great Central Railway, Belgium, the axle boxes of & 
carriage weighing six tons light, ran 21,684 miles in seven mont! 
without any fresh supply of oil. A goods truck, similarly fitt 
weighing six tons empty and sixteen tons loaded, ran 2,526 — 
in 209 without oil, and on the Aix-la-Chapelle and Du 
line a duty of 28,337 miles was obtained. 








Ir is announced by Telegram from Valentia that the 186 
cable of the Atlantic Company was repaired on Monday. 
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We illustrate this week two examples of 
the locomotive engines working the New 
Jersey Railway, one of the most important 
lines in the United States. The engine 
“General ” burns anthracite. The 

linders are 16in. diameter by 24in. stroke ; 

four coupled driving wheels are 5ft. Gin. 
diameter, and 8ft. 9in. between the centres. 
The boiler has 136 tubes 2in. diameter, and 
26 tubes 2}in. diameter, and 9ft. long. The 
area of grate surface is 19°5 square feet. 
This engine presents many points worthy of 
attention. Thus it will be seen that the 
os rods are trussed to obtain vertical 
ess; the eccentrics and valve gear are 
placed outside after the fashion of con- 
tinental locomotives ; the feed pumps are 
worked same stroke as the piston and 
fitted with air vessels, both on the suction 
and delivery valve chambers. The guides 
for the piston rods are over the centre of the 
crosshead, instead of being in line with its 
centre. The leading end of the engine is 
a on the usual bogie frame, which 
we illustrate in detail above. The arrange- 
ment will be readily understood. The tender 
icarried on ten wheels, disposed in two 
truck frames, the hinder truck having six 
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was £4,240,000, to which must be added 
£280,000 for the cost of a section from 
Rovigo to the Po remaining to be constructed, 
making a total of £4,520,000. The expendi- 
ture actually made to the close of 1867 was 
£2,780,000, and the outlay still remaining 
to be made was £50,000, making an aggre- 
gate of £2,830,000. If to this sum we add 
the price of acquisition (£1,730,000), we 
arrive at an aggregate of £4,560,000, or 
about £40,000 more than the estimate which 
was made in 1865. It may be remarked, 
y hopes to recover 


however, that the com 
for the reconstruc- 


from £40,000 to £50, 
tion of bridges destro: during the late 
Austro-Italian war. e fifth group of lines 
owned by the ne is the Lom ian, 
em ing altogether 310 miles, and com- 
prising the Peschiera, Milan, and Tessin. 

the Milan and Camerlata, the Rho an 

Sesto-Calende, the Milan and Plaisance, the 
Milan and Pavia, the Treviglio and Crem 

the Bergamo and Lecoo, the Gallarate an 

Varese, the Camerlata and Chiasso (Swiss 
frontier) and the Sesto-Callende and Arona. 
Of these lines, all but the two last men- 
tioned are in operation, the extent of 
the lines in working being altogether 





and the leading truck four wheels. The 
are of india-rubber, not disposed 


directly over the axle-boxes, but bearing near the extremities of , lines:—From the old Lombardian frontier (near Peschiera) to | Pavia have been completed and open 





298) miles. Passenger stations at Meleg- 
nano, Lodi, Casalpusterlengo, Codogno, and 
for use. With the erx- 


curved bars, which rest on the axle-boxes. The result is that, as | Venice, from Mestre to the Austrian frontier, from Verona to | ception of one arbitration still pending, all the accounts relating 


regards the trailing truck at least, the arrangement works like a 


| Mantua, from Padua to Rovigo and the Po, and from Verona to 


to the construction of the opened lines of the group have also been 


compensating lever. All engine trucks are the same, except as | the frontier of the Austrian Tyrol. The company undertook last | adjusted. The Sesto-Calende and Arona line, which is only five 


the distance between the wheels and their diameter. 

e tender trucks are all alike, built of timber, braced with‘iron. 
They have all the same sized wheels, 30in. diameter. To 
accommodate them to different heights of engine the centre cross 
timbers are altered in thickness, so as to raise or lower the tender 
body; the wheels and axles are all alike in the tender, passenger, 
and freight cars. 

The engine ‘‘N. Perry” is a wood burner; the cylinders are 
l5in. diameter, 20in. stroke. The driving wheels are 5ft. Gin. 
diameter, and 7ft. between centres. The boiler contains 142 tubes 
10ft. 9in. long and 2in. diameter. The area of grate bar is 13 square 
cn” gauge of the permanent way of the New Jersey line is 


Weare indebted for theforegoing particulars and the photographs 
from which our drawings have been prepared to Mr. J. Headden, 
master mechanic, or, as we should say in this country, locomotive 
superintendent, of the line. The engines were built from Mr. Head- 
den’s designs at the New Jersey Railway and Transportation 
Company’s works, Jersey City, in 1867 and 1868, and may be taken 
a8 representing the most advanced American practice. 
gg Viatover English engineers may think of the general design of 

ese engines, it cannot be denied that they work well over bad 
roads, and cost little for repairs. They work, for example, at 
high round one stretch, almost a continuous curve, 11} miles 
jong, the radius varying from 550ft. to 1500ft., with a steady rise. 

© average mileage of the passenger car and tender trucks, without 
Tepairs, is 45,000 miles. The axle-boxes are almost air-tight, and 
are supplied with oil only once a month. 


FOREIGN AND COLONIAL RAILWAYS. 
E fourth group of lines belonging to the South Austrian, 
D bardy, and Central Italy Railway Company’ comprises 2734 
miles, It may be noted that the group po moll the following 





year the definitive reconstruction of the Corno, Natisone, Piave, 
| Gorzone, Tagliamento, Bachiglone, and Adige bridges, destroyed 
in whole or in by the Austrian and Italian armies during the 
war of 1866, The works of restoration are now pretty well com- 
pleted; they have involved a heavy expense, the outlay to 
December 31st, 1867, alone having amounted to £48,000. The 
company will, however, endeavour to obtain from the Austrian 
and Italian Governments repayment of the expenses which it has 
incurred in this particular. The ballasting of the Rovigo and 
Pontelagoscuro line, opened for traffic November 28th, 1866, has 
been completed; various works of final completion have been 
executed upon the section. The Padua station, which serves as a 
= of bifurcation for a line uniting Venetia to Central Italy, 

as received various important modifications and extensions; the 
shedding provided for the engines has been lengthened, the area 
of the loading platforms has been extended, and about 4400 yards 
of new line have been laid down as well in the station itself as in 
the commencement of the Rovigo line. Finally, everything has 
been arranged for the substitution of a passenger shed with three 
lines for covering which now only shelters two lines. In anticipation 
of the opening of the Brenner line, the Verona station has been the 
subject of considerable works; its area has been extended, upwards 
of 5000 s of new lines have been laid down, two quays—one 
openand the other covered—have been constructed for the transship- 
ment of goods, and the arrangementof several of the station lineshas 
been modified. The workshops attached to the station have also 
been enlarged, and a new carriage shop has been erected by the side 
of one already existing, but which has become too small to meet the 
present requirements of the network. The e iture made in 
1867 upon the lines of Venetia amounted to £143,227, which, added 
to £2,636,896 expended to the close of 1866, made the total cost of 
the Venetian lines to the close of 1867 £2,780,173. The estimated 
cost of this group, including the price of acquisition (£1,730,000), 





| miles in length, has been proceeded with this summer; it is in- 
tended to unite by a direct route Lombardy to the Lago Maggiore,’ 
| The line crosses the Tessin by means of a large wooden. bridge. 
| The expenditure made in 1867 upon the Lombardian lines amounted 
| to £59,716 ; and as £73,958,681 had been expended to the close of 
| 1866, the total outlay upon the group to the close of 1867 was 
| £4,018,397. The cost of the Lombardian lines, including the price 
of acquisition (£720,000), was estimated at £4,580,000, to which 
must be added £160,000 for the estimated cost of the branches 
from Sesto-Ualende to Arona, and from Camerlata to Como or 
Chiasso, making a total of £4,740,000. The actual outlay made 
upon the lines to the close of 1867 was £4,018,400 in round figures, 
and there still remained then to be expended to complete the 
branches on hand, and to finish certain branches on other li 
£172,000, making a total of £4,190,400, Adding to this amount 
the price of acquisition (£720,000), we have an aggregate of 
£4,910,400, or about £170,000 in excess of the estimate made in 
1865. 


The expenditure made to the close of June, 1867, on the four 
oe ae Indian railways may be classified as follows :—East 
ndian—works and bridges, £8,775,000: permanent way and 
stations, £6,485,000 ; freight, insurance, and certain miscellaneous 
stores, £2,785,000 ; rolling stock and engines, £3,145,000; esta- 
blishments, £3,380,500; and miscellaneous, including electric 
telegraph and certain other stores, £3,352,000. Great Indian 
Peninsula—works and bridges, £6,845,600 ; permanent way and 
stations, £4,938,500; freight, insuran and certain stores, 
£1,817,700 ; rolling stock and engines, £1,888,000 ; establishments 
£1,156,200; and miscellaneous, including electric telegraph snd 
certain other stores, £196,000. Madras—works and 
£2,446,900 ; permanent way and stations, £2,999,800 ; freight and 
| insurance, £1,061,000 ; rolling stock and engines, £798,000 ; esta- 
blishments, £717,200; and miscellaneous, including electric 
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telegraph stores, Kc., £362,700. Bombay, Baroda, and Central 
India—works and bridges, £2,896,500; permanent way and 
stations, £1,735,400; freight and insurance, £586,800; roliing 
stock and engines, £1,096,800; establishments, £433,800; and 
miscellaneous, including electric telegraph, stores, &c., £470,000. 

The most important centres accommodated by the South Italian 
Railway as regards passengers for long distances are Brindisi for 
trade with the East, and Naples for its relations with the pro- 
vinces of the Adriatic. By a convention stipulated with the 
Adriatico-Oriental Navigation Company, in which the Upper Italy 
Railway Company has also taken part, the South Italian Company 
has endeavoured to render cheap and easy the passage over its 
lines of passengers from the East. This convention was in force 
for the last ten months of 1867, and during that timea movement 
was recorded of 673 passengers between Turin, Paris, and Alexan- 
dria. A convention of a similar character has been also arranged 
so as to stimulate the traffic between the East and Naples, vid 
Brindisi. This movement was very limited in the two months of 
1867, during which the convention now mentioned was in vigour ; 
but it is expected to increase in proportion as the company’s 
system is prolonged. As regards the movement between Naples 
and the Adriatic lines, it has been very satisfactory. 

A line has just been officially inaugurated from Suez to Ismailia, 
and its opening can scarcely fail to exercise a favourable influence 
on the prosperity of Egypt. The first station on the new line does 
not call for much attention, although it is situated in a very rich 
district. But Tell-El-Kébir, which comes next, and which is 
situated at a distance of 18} miles from Zagazig, and 31} miles 
from Ismailia, recals some interesting souvenirs. It is the chief 
town of the rich Ouady district, in which, under the direction of 
M. Guichard, there are now from 10,000 to 12,000 indigenous 
colonists. At a distance of 15} miles from Tell-El-Kébir comes the 
Manamah station, which, like that at Abouhamed, the first on the 
line, is constructed of stone. About ]2} milesfurther on a curve 
conducts the line to Népiche, where a swing bridge carries the line 
over the sweet water canal of the Suez Canal Company, and the 
line then bears straight on for Suez, passing from time to time great 
masses of men employed in the construction of the great maritime 
canal, the conclusion of which is promised for next autumn, The 
new line will probably be extended to Port Said some day. 


THE DIFFERENCES OF CIRCUM-MERIDIANAL 

ALTITUDES, 

IN a small pamphlet lately published at Vienna* Dr, C. de 
Littrow, the director of the Imperial Observatory, calls attention 
to the successful application on board the frigate Novara, of a 
method of determining the longitude at sea, proposed by him six- 
and-twenty-yeaurs ago. The brochure isin poimt of fact a reprint 
of @ paper read before the Imperial Academy in 1863, and which 
appeared in their Annalen for that year. It is now published in 
French, with numerous additional notes by the learned author. 





The method, the avowed object of which is to enable the seaman | 


to determine longitude, astronomically, with the same ease and 


despatch as latitude—is simple and expeditious; and may be | 


commended to the notice of surveyors and travellers in wild 
countries, within or in the neighbourhood of the tropics}, in cases 
where the expenditure of time and the exposure to night influences 
entailed by more precise methods are objectionable. 

The principle may be explained as tollows :--Let 2 and 2’ be 
the zenith distances of a star (the times of observation having 
been noted), s and s' the corresponding horary angles, p the polar 
distance, which for the present we may assume to be invariable, 
and @ the latitude of the observer's station. 

The problem resolves itseif into the determination of the time 
from the difference of two observed altitudes ; and its solution 
may be found in the annexed equation :— 

sin 8+8’ — Sin} (-—2). Sing @ +2) 

2 Sin 4 (s'—s) * Sim p cos, a 
Generally speaking, the result will be more accurate, the less the 
mean zenith dist 4 (2 + 2), and the lower the latitude. But 
while it is desirable that observations for the determination of 
time by single altitudes should be taken in the vicinity of the 
prime vertical, the above equation shows that this part of the 


, 


heavens, where 7—* attains its maximum value, is not equall 
s&s ? sd 





suited to the method here proposed. 

On the contrary, the altitudes should be taken as near as possible 
to the meridian, seeing that the differences of such altitudes are 
best adapted to the calculation of time. 

The determination of the longitude can thus be made, at sea, 
nearly simultaneously with the ordinary daily observation of the 
latitude at noon. In most cases the equation may be ina 
simpler form— 

+s _ v—z Sin} (?/ +4) 
Z s—s Sin p Cos. w 


without sensibly diminishing the accuracy of the result. 
The calculation may be still further shortened by using a table 


es ee : 
9 on inspection}. 


Sin 





showing the values of 


It will be observed that the corrections for error of collimation, 
refraction, parallax, and the sun’s semi-diameter will be (for all 
practical purposes) identical with those used in the determination 
of the latitude, so that separate calculation for thig purpose will 

saved, 

The correction for the change in the sun’s declination, between 
the times of observation, may generally be neglected on account 
of its minuteness. If it be considered desirable to take into 
account the distance ran during the same interval, the operation 
may be facilitated by remembering that in the neighbourhood of 
the meridian it is sufficieut to reckon differences of latitude only, 
which, deducted from the zenith distance, will give the reduction 
sought. M. de Littrow advises that all corrections within the 
limits of errors of observation should be neglected, as ‘*the sim- 
plicity of the operation may, for all ordinary purposes, be presumed 
to be of more importance than extreme minuteness of results.” 

In this way the determination of the time is so far simplitied that 
the instant of true noon may be determined beforehand, in place 
of adopting the customary ewpirical method of watching the sun 
until it appears stationary. For the latter purpose, two altitudes 
should be observed ata certain determiued interval, say of five 
minutes (answering to 4500 seconds of the arc); the product of 
4500 sin p cos a, with assumed values of p and a should 
be prepared beforehand, so that after the observation has been 
made we have only to calculate (s’— 2). sin 4 (2 +2), to obtain 
immediately with the aid of the table above mentioned t+ x I 
and consequently the time of culmination. 

; In most cases (unless A = 90 deg. —p nearly) we mayassume that 


2 


2 = p—v (Y = co-latitude), consequently we may calculate be- 


sin (p—Y)- 5 so thatafter the observation 
49UU sin p Cusda 
we have simply to add the factor z’—2, which may even itself be 
reduced to a table, as in that above referred to, 

If we wish to combine the observations of the meridianal alti- 
tude with the determination of the longitude by this method we 
proceed as fullows : —UObserve, at five minutes’ interval, two alti- 





2 
forehand the value of 





**Sur une Novelle Methode pour Determiner en Mer l'Heure et la Longitude.’ 
Par M. C. de Littrow: Directeur de |’Observatoire 1.R. de Vienne, Vienne: 
Gerold file, 1868. 

+ ‘In the course of our voyage this method has been successfully resorted to 
under favourable circumstances, and in summer, in 43 deg., and even in higher 
latitudes.” —‘ Narrative of Novara’s Voyage, 16th October, 1868,” 

A table of this description will be found in the “Annals of the I. R, Observa> 
tory,” Vienna, New series, vol. i, 1842, 
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tudes of the sun, one of which should be about half an hour (but 
not more) before noon; calculate from these, as above described, the 
time of true noon; take a third altitude about fifteen minutes 
after either of the others; finally, observe the sun when on the 
meridian for the latitude. The latitude being known, the compa- 
rison of the first or second altitude with the third will give the 
longitude. 

This method, subject to certain proposed modifications, has been 
favourably noticed in different scientific papers at various times 
since its first publication in 1842, but until the voyage of the 
Novara it would not seem to have received any lengthened trial, 
‘*T was agrecably surprised,” writes M. Littrow, ‘on looking over 
the first portion of the nautico-physical section of the narrative of 
the Novara’s voyage, to find my method often referred to, and always 
as affording most satisfactory results.” He furnishes numerous 
examples from the log of the frigate, together with several extracts 
from leiters received from her commander (now Vice Admiral) 
Baron Von Wiillerstorf, bearing witness to the efficacy of the 
method :—‘* Your mode of determining the longitude rendered us 
excellent service, and became so much a matter of course that it 
found a place amongst our everyday observations. * * * * * 
I do not exaggerate when I say that during the second part of 
our voyage it was in daily use, and employed at least as often as 
that of horary angles measured near the prime vertical, &e. &c.” 

M. de Littrow states that his object in publishing the pamphlet 
is to draw the attention of navigators generally to the subject, 
and to the fund of valuable information contained in Baron Von 
Witllerstorf’s work, H, M. 





ON SAFETY GRATES FOR MANHOLES IN 
STREETS. 

Ir will no doubt be reckoned by the inhabitants of our metro- 

polis that the natural and unavoidable dangers of our streets 

are of themselves sufliciently trying without introducing 

artificial and unnecessary perils: in this latter class the mis- 

called “ safety grates” of the manholes leading to the sewers, 
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and which may be found in almost all our street pavements 
should undoubtedly be placed. It is probably needless to 
explain the functions of these safety grates. It is necessary to 
have the means of access to the sewers at many points, and this 
access is usually by means of a short underground passage from 
the sewer, and a shaft under the foot pavement closed 
at the top by a trap door flush with the pavement itself. If 
nothing more were required, this arrangement would be 
sufficiently simple and satisfactory —a man would open the 
trap and descend, closing the trap-door over him ; but it is 
necessary for the man when below to have fresh air and light, 
and therefore it is necessary to leave the trap-door open while 
he is at work in the sewer. But to leave the trap-door open 
without grating the hole, would, of course, be to endanger the 
lives of the public ; so a second openwork trap-door or grate is 
provided and most ingeniously hinged on to the upper one. 
When, therefore, a man wants tv descend to work in the 
sewer he opens, first, the upper solid trap-door, and secondly, 
the grating; he closes the grating over him on descending, 
and leaves the upper trap-door open in the pavement, and 
presenting its edge to the legs of the passengers. In 
this condition the apparatus is called a ‘“‘satety grate,” ap- 
parently because it is impossible to fall into the shaft lead- 
ing to the sewer. But it will prubably be allowed that the 
safety of the public is but very moderately provided for 
whilst such dangerous obstructions are permitted in such 
crowded places as our street pavements. It is true that these 
trap-doors are kept as much out of the way as possible—behind 
lamp-posts, or close up against walls, &.; but even in such 
places they are apt to cause accidents, and there are many which 
open right up in the footways without the slightest protection 
to the passengers. How often accidents happen from this cause 
the writer is unable to guess ; but, judging from the fact that 
he missed one of these trap-doors himself by a hair’sbreadth, he 
is inclined to think that accidents cannot be rare. Now, all this 
might be tolerated if there were no way of getting out of the 
difficulty ; but the difficulty is merely mechanical, and, as is 
shown by the annexed drawings, can be easily overcome by a 
different arrangement. In this arrangement the open grate is 
at the top, anu shuts flush with the pavement. The solid trap- 
door is below the grate, and when closed, fits close against the 
under side of the grate, and is secured in that position by bolts 
into the frame or other means. Also, if it be desirable to 
render the top surface perfectly smooth, the lower plate could 
be provided with ribs upon its upper surface, fitting, when it is 
closed, into the spaces between the bars of the upper grate. 











Thus, when a man wishes to descend he first unlocks the upper 
grate and opens it; he then withdraws the bolts of the under 
plate, and lets it swing back against the wall of the shaft; he 
then descends the ladder and draws down the upper grate after 
him, and proceeds to his work. In this way it is obvious that 
he has all the advantages of air and light, and leaves no obstruc. 
tion in the pavement. When he comes up, he first opens the 
upper grate ; then he draws up the lower plate, which is hang. 
ing vertically against the wall of the shaft, and secures it by its 
bolt. He then shuts down the upper grate, locks it, and goes 
away. 

The above description, with the drawings, will no doubt render 
the matter sufficiently clear ; but lest it should be thought that 
the arrangement has been tried only on paper, the writer can 
state that he has had a model made, which works exceedingly 
well, as above described. As a matter of detail, a design is 
given for a rough kind of self-acting lock suitable to the case, 
it has been expressly designed to admit of the trap being either 
opened or closed from below; so that if a man walks down a 
sewer from one manhole to another, he may be able close the 
former or unlock the latter one from below. There is no restric. 
tion in the above arrangement to the use of either cast or wrought 
iron in any of the parts, and the traps might be made as strong 
or as weak as might seem advisable in the various situations, 

The immediate advantages of the above-described contrivance 
would be, first, that the public would have one chance of 
accidents the less, which is a matter of some importance, and, 
secondly, the sewers’ authorities would be able to place their 
manholes in more convenient places that their present construc. 
tion allows them to adopt. W. Atry, 


THE SALARIES OF MILITARY AND CIVIL 
ENGINEERS IN INDIA, 

AS many engineers are now earnestly turning their attention to 
India as a field for employment, and a good deal of misapprehen.- 
sion exists as to the Guvernment scale of remuneration, the follow. 
ing important Government resolution, passed in the Public Works 
Department, Simla, on the l6ch of last July, deserves careful 
perusal:—Misapprebension appearing to exist as to the grounds on 
which the scale of civil and military salaries in the Public Works 
Department was fixed, the Governor General in Council deems it 
desirable that the reasons should be placed on record. 

2. It was supposed when the scales were revised in 1864-65, that 
Royal Engineers would hold Departmental rank in about the fol- 
lowing conjunction with military rank :— 

Superintending engineer, Ist class, 1st grade, Lieutenant-Colonel. 





- ist ,, 2nd ,, Junior Lieutenant-Colonel, 
» ” 2nd , ist ” ” 
= » Znd , 2ad ,, Captain. 
Executive ” Ist grade ee 
. ’ 2ad ,, ” 
* ard, Lieutenant. 
” ” 4th ,, ” 
Assistant ” lst, ” 
2nd ,, Junior Lieutenant. 


3. The Military pay and allowances of these officers, if doing 
regimental duty, would be (excluding horse and command allow- 
ances) :— 








— | M litary 
Pay proper. | allowances. | Total. 
Ra Rs. Rs. 
Lieutenant-Colonel .. .. 243 759 1002 
Junior Lieutenant-Colonel 182 577 759 
Captaim.. «. «8 eo . 1490 24 434 
Lieutenant .. «2 +s 70 196 265 
Junior Lieutenant - 60 153 213 


4. The pay proper being drawn in the Military Department (not 
from the Public Works Department), was considered in the light 
of a retainer for military service. Such military service, when the 
officer is required to quit the department to perform it, involves 
loss of half staff salary, which is usually not made up by any 
allowance obtained by the officer with a force on service. Toa 
married officer it also involves much extra expense. Besides which, 
the officer has to keep up military equipments, Altogether, it was 
thought right to exclude entirely the military pay proper in caleu- 
lating the departmental salaries. 

5. Taking, then, the military and departmental ranks as above, 
and excluding the military pay proper, the scale of salaries became 
as follows for Royal Engineer oflicers serving in the public works 
department, and that for civil engineers was fixed so as nearly to 
correspond, as shown in the last column :— 


Koyal Engineers. | 











$i) e r 
Claas and Grade. ; Pe | a : 
|si}sizis 
| Se » | & 
| 2 | 
| As a | 
| « a2 | 
= 3 — | ee 
lo Rs. | Rs. | Rs. 
Superintending engineer, Ist class, Ist grade | 759 800 | 1559} 1600 
es ‘ Ist 4, 2nd y | 877 | #00| 1377} 1400 
es } 2nd y Ist y | 577 | 700} 1477] 1200 
i - 2nd y @nd y, | 294 | 700) 994) 1000 
Executive engineer, Istgrade.. .. «+. «+ | %94 600 | 894 900 
” = Eo ec 00 cc oof OO 1 Sel ae 
” ” 3rd 5, ce «2 ce eof | 196 40) | 596 600 
” ” Oth . cc cc co co} 196 300} 496; 5800 
Assistant engineer, ist grade... .. «. } 96 | 250} 446) 40 
2nd ,, oe e «8 ef } 153 200 353 | 300 


” ” 


6. Officers of the Staff Corps are less liable to be called away 
fram the Public Works Department for military service, and it 
was considered that their case would be properly met by giving them 
the same salary as staff engineer officers. The difference between 
the military allowances (exclusive of pay proper) of the latter, and 
the staff corps allowances of the former, thus stands for staff 
corps officers in the light of retainer for military service, a8 
follows :— 








| Koyal engineers Staff corps 














militar, Difference, 
Geum. allowances. 
Rs. Rs. Rs. 
Lieutenant-Colonel .. «. 759 828 69 
Major .. «se ce of «8 577 641 64 
Captain... «ce «se se of 294 374 80 
Lieutenant .. «2 «+ os 196 226 30 





7. Staff corps officers usually entering the department with 
higher military rank are, however, generally in a more favourable 
position as regards Royal Engineers than would be found by com- 
paring the sums in the last column of this table with the pay pro- 
per of Royal Engineers, 

8. To prevent differences in military rank resulting in a greatly 
undue payment of total allowances to officers in the lower 
grades of the department, a scale of maximum salaries was fixed, 
which, however, does not deprive officers of the entire advantage 
of higher military rank than what is contemplated in the first 
table above given, 

NAVAL APPOINTMENTS.—The following appointments were made 
on Friday at the Admiralty :—Alexander Beattie and George Hunt 
(a), engineers, to the Bullfinch; Daniel A, Cochrane, first class 
assistant-engineer, to the Bullfinch; and Thomas Osborne, acting 
second elass assistant engineer, additional, to the Galatea, 
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MADRID.—D, Jos& Aucover, Editor and Proprietor 
“ Gaceta Industrial,” Preciados 49 y 51. 
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PUBLISHER’S NOTICE, 

There is reason to believe that the weekly sale of Tun 
Encinger is actually more than double that of the low- 
riced engineering journa’s combined. Of the influential 
character, Oo” QUALITY, of its circulation, advertisers them- 
selves possess concl usive and satisfactory evidence, 


— 





TO CORRESPONDENTS, 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

* * Ve cannot undertake to return drawings or manuscripts, and 
* must therefore request our pracctati ey keep copies. 

7, R. M —Your leter has been forwarded to the proper quarter. 

ailBeES ( Tramways).—A letter lies at our office for this correspondent. 






SUBAL 

= INQqurees® (Grains-drying Machines).— A letter lies at our office for this corre- 
nondent. 

on pip.- Jf you will comply with our regulations and send your card we will 
make tnquirtes for you. 

M. W. (screw Propetiers) —You have sent neither name nor address. We cannot 
use anonymous communications, 

A SUBSCKIBER (~taleybridge).—We prefer a good fan. Those made by the 


North Moor Foundry Company will give you 2sin. of blast. 

R. A. (ipswich). Thanks for the interesting information contained in your 
letter. We shall be glad to receive details for publication, 

THE BOURVON ENGINE.— We are in a position to state that no steps have yet been 
taken to manufacture the atmosphertc engine commercially, though probably 
will not be long before machinery Jor such purpose is set up, 


E, G. (Mowbray -stieet).—Steel-Lopped welded rails have failed hitherto because the 
ster’ separates from the won. If youcaa cure this you can do a very clever 
thing. Pardo us tf, in the absence of practical tests, we are @ little incredulous. 

T, K. (Lyn). — We cannot tell you whether there ts any agent tn this country for 
“wl. Toselli s ice making machine. We believe that t ws intended to work it prac- 
tically, You can obtain more information possibly by referring to the article in 
the pr ceedings of the Acaaémie des Sciences, to which we allude, 

R. H. — You acted very foolishly. You should have taken a provisional protection 
first, and spoken about your machine afterwards, If you actually made and 
sold any machines you can go on making and selling; f not, you will be liable to 
an aclion sor infringement. If the delay was caus.d by neglect on the part of 


the patent agent you wul, we think, have good grounds for bringing an actwn 
against hum. According to your slatemenis the parties you name are, in plain 
language, thieves, and they ought to be exposed. The cost of opposition wilh be 
trifling in the fir st enstance, 





ERICSSON’S BLAST FAN. 
(To the Editor of The Engineer.) 

§1z,—Is there a blast fan known as “ Ericsson's Patent ?” If so, please inform 
me of its particular merits aud the maker's name, A SUBSCRIBER. 

Widnes, Uctober lth, 180s. 

[We know nothing of the fan in questicn. 

supply the infurmatin asked t—Eb, E. 

CIRCULAR SAW REAPING MACHINES—HORNBEAM. 
(To the Editor of The Engineer.) 

Srm,—In your number for llth September last inquiry is made as to who 
makes a circular saw reaper. I beg to state Mr. Dougiass, engineer, Stranraer, 
Wigtoushire, N. B., some time since patented a sort of reaper with the knives 
riveited on # pitch chain, or something to that effect. As 1 am likely to require 
acomiderabic quantity of Hornbeam timber I shall be pleased to hear from 
any of your correspondents where it can be had in large or small quantities 
from 6in. the side and upwards, pw x 

Mayboile, Ayrshire. 


pe some of our correspondents can 





MEETING NEXT WEEK, 
SOCIETY OF ENGINEERS.— Monday even ng, October 19th, at half-past seven 
o'clock. — Discussion on paper, “On the Screw Propeller,” read on the 6th inst. 
by Mr. Arthur Rigg, jun. 


Letters relating to the advertisements and publishing department of this paper ar€ 
to be addressed to the publisher, MR. GEORGE LBOPOLD KICHE ; ali other 
etiers and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
@ the varwus ratlway stations; or t can, if preferred, be supplied direct from 
the office on the following terms (paid tn advance) ;— 

Half-yearly (including double number) l5e. 9d. 
Yearly (including two double numbers) £1 118. 64. 

Tf credit be taken, an extra charge of two siisngs and sizpence per annum will 
be made, THE ENGINEBS us registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before seven o clock on Thurs- 
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DEATHS. 
On the Sth October, suddenly, at his residence, 31 Victoria-road, Kensing 
JOHN COLLISTER, keQ., C.k., aged ou. f xe 
On the Zotn ult., KR, ANDREWS, Esq., C.E., assistant-engineer on the G.I.P. 
Railway, at Mussawud. 
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AN IRON AND STEEL INSTITUTE FOR GREAT BRITAIN. 

Tue ironmasters of these kingdoms, who were repre- 
sented in Birmingham last Thursday at a meeting which 
took place at the Queen’s Hotel there, at the time that the 
preliminary meeting of the Statiordshire iron trade was 
being held in the Lown Hall, acted wisely when they 
resuived that an Lron and Steel {nstitute for Great Britain 
should be established. ‘The formal resolutions in which 
their determination was embodied are, first :—“ That in 
the opinion of this meeting of representatives of the 
Various ironmaking districts of Great Britain, it is de- 
sirable to take steps for the establishment of an Iron and 
Steel Institute, for the discussion of practical and scien- 
tific questions connected with the manufacture of iron and 
steel.” Secondly, “ that it is desirable to base the rules of 
the proposed Institution upon the general principles 
adopted by the Civil and Mechanical Engineers and other 
kindred societies, rigidly excluding all questions connected 
With wages and trade regulations.” 

Lhe scheme was started a fortnight before by Mr. John 
Joues, the Secretary of the North of England Iron Trade, 
im a paper which he red at the quarterly meeting of that 
branch of the iron industry in Newcastle-upon-Tyne, 
when a provisional committee was appointed in furtherance 
of the views expressed alike in the paper and by the 

airman of the meeting. The society Mr, Jones desired 
to see established was to consist of individual members 


of the iron trade, and of those immediately associated 





with it. “The members of such a society might 
meet periodically—say once a year—each time in some 
ironmaking district. On these occasions ee might 
be read on matters affecting the trade. People might 
be invited to send objects of interest for exhibition, 
and facilities might be afforded not only for a general 
interchange of opinion, but for visiting the principal 
works in the immediate vicinity of the place of meeting.” 
Such, then, it may be assumed will be the kind of organisa- 
tion which the provisional committee appointed in New- 
castle and enlarged in Birmingham, will set about establish- 
ing. The representatives present in Birmingham from the 
different districts made arrangements to bring the matter 
before the members of the trade in their several localities, 
and to report to another meeting of the committee to be 
held at pot the close of this month in London, which it 
has been decided shall be the head-quarters of the com- 
mittee. How far the subject will be taken up with heartiness 
by the ironmasters who were not present remains to be seen. 
Mr. Jones was quite right when he said that “in face of 
the striking facts which at this time threaten the position 
of the British iron trade, local prejudices and traditional 
jealousies ought to be set aside, and those connected with 
the iron A ought to meet on higher ground, where it 
may be practicable to discuss calmly the common in- 
terests of this great industry.” Owing to these “ pre- 
judices and jealousies” Mr. Jones hinted that the Institution 
might not be a success at first, but he did not seem to 
despair of its ultimate prosperity. Nor do we, if the 
association should be worked with vigour, and with- 
out too close a to traditional examples. Mr. 
Edward Williams, who is the president of the lron Manu- 
facturers’ Association, was the chairman when Mr. Jones 
read his paper. By him it was remarked that there was 
undoubtedly a vast deal in practical ironmaking that they 
ought to be better informed about. This was especially so 
as to what people in the different works had done, and 
what experiments they had tried. Possessed of this know- 
ledge an ironmasters might avoid repeating over and 
over again a number of costly and troublesome experi- 
ments that had previously been tried and had failed. 
“Tronmakers generally,” remarked Mr. Williams, “ were 
a little too jealous of each other, Each man kept in his 
own little sphere—his own works—and shrouding himself 
within the dull walls laboured for the acquisition of a 
knowledge which he invariably kept to himself.” The 
same views will arise in the minds of the ironmasters who 
have hitherto been influenced by them so soon as the pro- 
ject is laid before them by one or other of the members of 
the provisional committee; but we are inclined to believe 
that the number of ironmasters of this class is fast decreas- 
ing. If, therefore, it should here and there be found that 
prejudices and jealousies preventironmasters from becoming 
members of the Institute, their number will in a short time 
be found small, and they will be of a class which the men who 
approve the scheme may well afford to disregard. Amongst 
the ironmasters already known to be upon the provisional 
committee we observe the names of men of the highest 
standing in the trade. Their knowledge of the position 
and requirements of the iron industry both here and abroad 
would surely, if communicated and canvassed, do very 
much towards the supercession of modes of operation 
which should be obsolete, and the adoption of every scientific 
expedient for the improvement of manufacture which may 
from time to time arise, 

In addition to the disadvantage which the British iron- 
master suffers in the pen day by reason of the increased 
professional ability of his foreign competitors, he has like- 
wise to meet the influence which they bring to bear upon 
their respective Governments to secure in high tariffs pro- 
tection against British competition. Whilst prices will not, 
any more than wages, come within the operations of the 
proposed Institute, still the practical result of the opera- 
tions of the society will be seen in nothing so much as in 
the prices which will hereafter be secured. It may or may 
not be true that if an ironworks as at present carried on 
upon the best principle in France were to be laid down 
in South Staffordshire, for instance, a fortune would soon 
be made out of the enterprise; but it certainly is true 
that there isa great waste of material and of mechanical 
and physical power in very many of the British iron- 
works. In no of Great Britain has there been made the 
progress which is displayed in the Middlesborough district, 
and we believe that so long as fuel remains at the relative 
prices now current in Middlesborough and almost every 
part of France, the last-named country will be altogether 
unable to approach Middlesborough in price. Muddles- 
borough, however, has for the greater part begun de novo. 
Not so most of the other districts, South staffordshire 
and South Wales have been their nurseries, and in too many 
instances their models also, Rightly directed, the Institute 
may be the means of getting us out of the rut, but it will 
not bring about this result unless its operations embrace 
something more than the reading of papers, and the visiting 
of works in the different centres. Competent men must 
be employed to visit and report upon the respective locali- 
ties. By competent men we mean those who are able not 
only to observe a defect, but capable also of suggesting 
a remedy—men, furthermore, who will not be shackled by 
a defective scientific or practical education obtained in dis- 
tricta notoriously backward. Such men are, we believe, to 
be found alike in this country and upon the Continent. 
Reports and recommendations from a staff of this class, 
discussed by ironmasters themselves, would be of the 
utmest value ; but the matter must not end with the dis- 
cussion. Power must be given to a committee, anu funds 
must be voted to them to test approved suggestions ex- 
perimentally. The British Association has been an immense 
good to the nation. Much of that good is due to the fact 
that the Association has supplied funds for the carrying 
out of investigations in different branches of science, and 
the example of the British Association in this respect 
should be followed by the Iron and Steel Institute of Great 
Britain. That done, similarly good results might be reason- 
ably expected. 

_ The chief requisites for experimenting will be at hand 
in most cases in existing works, In nearly every instance 


there will be proprietors so far immediately interested in 
what is proposed to be done as to be ready to devote a 
rtion of their establishment to the use of a committee. 

r. Menelaus was the chairman of the meeting in Birmingham 
at which the resolutions at the head of this article were 
adopted. It it well known that that gentleman has been for 
some time experimenting with a view to demonstrate 
the feasibility of that which he and others believed 
to possible We speak of machine puddling. 
With the resources of the Dowlais Company at his 
command he had the opportunity of carrying into effect 
his own invention and the inventions of Walker, Warren, 
and others. The result has been, up to the present time, 
so far ax we are informed by Mr. Menelaus himself, in 
papers read before the Society of Mechanical Engineers, 
unsatisfactory, inasmuch as the iron produced has been 
cold-short, and unfit for use. This failure is attributed 
by Mr. Menelaus to the breaking up of the lining of the 
furnace. The suggestion was made that the uniform 
quality of the iron produced with differing linings poited 
to some other cause; but, as far as we kuow, no sugyestion 
was made as to the direction in which to seek the cause of 
failure. The one chief feature in successful puddling on the 
present plan consists in protecting the molten iron trom the 
direct action of the flame by a supernatant mass of molten 
scoria, whereas in the revolving puddling furnace the 
iron would appear to be lifted from beneath the scoria into 
immediate contact with the flame, It would be reason- 
able, therefore, to expect an appearance and quality similar 
to what is known as burnt iron. We remember to have 
seen a specimen of iron made by Mr. Bernard P. Walker, 
of Wolverhampton, in his original working model of this 
machine, which had precisely this character. We under- 
stand from him that he looked to a modification of the 
means of applying beat as the direction in which to seek the 
remedy for this defect. Is not this hint worthy of attention 
on the part of Mr. Menelaus? We cannot help thinking 
that if this difficulty had been brought under the attention 
of a practical and scientific body of men, such as we expect 
this institution will ultimately comprise, the suggesuon 
which we have made would have been discussed, 
brought to the test of experiment, and, we cannot help 
thinking, have proved successful. 

There are many other questions of great importance to 
the progress of iron manutacture, in the way of the economy 
of fuel and labour, and as to the means of arriving at deter- 
minate results by which uniformity of quality may beattained ; 
in short, there is abundance of work for such an Lustitute. 
‘The iron trade of Great Britain ought to more than main- 
tain its supposed pre-eminence over that of any other 
country in the world, and we think that the establishment 
of some such institution as that recommended is all but 
absolutely necesssary for this purpose. From time 
to time we shall point out subjects demanding atten- 
tion, and which this society would, managed as we 
suggest, be far better able to deal with than any isolated 
manufacturer, however able or resolute, could hope to be, 
We hardly need say that the Iron and Steel Lustitute of 
Great Britain has our most hearty wishes for its success, 
and that it may count upon all the assistance which we are 
able to render it, 


FREE LABOUR, 


Just as half a century ago our fathers heard the first 
utterings of that great theme which for more than a decade 
agitated and almost convulsed society, and finally issued 
inthe triumph ofa great principle tothe unmeasurabie beuetit 
of the couutry at large, but more especially of the manual 
labouring population ; so now we begiu to notice the first faint 
chords of an anthem which will swell as did its prototype, 
and proclaim labour free as well as food. ‘Lhe cases are aualo- 
gous in every respect; the laws which imposed restrictions 
on dealings in goods were imposed by the tew strong on the 
many weak. They were for the benetit of the former at the 
cost of the latter; they were based on traditions handed 
down from time immemorial; they tended to dwarf and 
kill the energies of the country—they enhanced the gains of 
those who were recognised workers of certain branches of 
industry at the expense of those to whom circumstances 
denied a participation in the special callings protected by 
duties and monopolies, 

In previous articles on this subject we have shown what 
indeed is self-evident, that the strung in trades-unionism— 
2.¢., the talkative, self-asserting few—rule it by the very 
time which they abstract from their legitimate calling over 
the average tradesman, who is a good workman but a bad 
speaker ; the class who can talk join with those who can 
bully, and for their mutual interest cajole and coerce the 
real workers of society. ‘The traditions of protection and 
trades’-unionism date back tovearly phases of society, and are 
equally fallacious in principle aud opposed to the develop- 
ment of social progress. J ormerly the eater of bread and 
the wearer of some textiles, who constituted between them 
the entire population, were taxed that the producers of those 
articles, who constituted between them oue-tenth of the 
population, might benefit; at the same period the restric- 
tions on apprenticeships in certain trades practised by per- 
haps a hundredth of the people, gave an unhealthy pros- 
perity to them at the expense of the nation at large, who 
had then, and have now, just as much right to pracuse any 
special trade as the privileged members of it. The one 
abuse has disappeared, the other must and will disappear. 
In this difference of tenses only, lies the fault in the analogy 
between the past victorious cause of free-trade in the neces- 
saries of lite and the future, but we are convinced 
—_ victorious, cause of free trade in the avocations 
ot ife, 

‘Those who remember“ The League” in its zenith of power 
when, after years of up-hill work, it stood on the threshold 
of success, will scarcely recognise the embryo of a similarly 
powerful movement in the Free Labour Society, as it now 
takes a footing in the social constitution. But greater and 
more momentous movements have had smaller beginnings; 
and, notwithstanding the misguided talent of men like 
Canon Girdlestone, the politically-interested motives of such 





minds as those of Fawcett, Morley, and Mundella—to say 
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nothing of the sordidly-interested views of the general 
body of trades’ union managers—few can escape the con- 
viction that in this England of ours the distinct =_ of 
every man to labour as he sees fit will eventually be as 
clearly affirmed as is now his right to purchase without tax 
or favour in whatever market is to him most advan- 


eous. 
In working out the great principle of free labour there 
are essentials which are often overlooked, and which con- 
sist in sufficient means of information obtainable by all 
workers of the state of the labour market throughout the 
kingdom, and in facility in moving to take advantage of 
local demand. For the first of these the worker has 
aright to callon those who interest themselves in endeavour- 
ing to counteract the evil influences to which labour is now 
subject; for the other he must mainly trust to his own 
rovidence. We are glad to see that a step has already 
on taken to provide a medium for the necessary informa- 
tion as to the demand for and employment of labour by the 
starting of the Free Labour Journal, to a certain extent 
assisted, though not published by the Free Labour Benefit 
Society. The first two numbers of this journal are now 
before us, and we can only say that if the succeeding ones 
successively improve in the proportion of the superiority of 
the second of + ee publications over the first, nothing will 
have been left undone on the part of the “fourth estate” 
to promote an object which has equity for its foundation, 
and truth for its guiding star. But improvement is needed 
in the conduct of this newly started journal ; its everyday 
news should be restricted and condensed; and short, distinct 
reports of the state of labour in as many districts as possible 
should take their place. The news of the day is cheap 
enough already, but the workman is a merchant of labour, 
and has not got his trade reports as other traders have in 
an independent press. This object, if second to any, should 
be second only to the discussion of first principles in a 
journal which has before it a special sphere of usefulness if 
it act up to the occasion. 
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A Treatise on Coast Defence, Based on the Experience Gained by the 
Officers of the Corps of Engineers of the Army of the Confederate 
States, and Compi'ed from the Official Reports of officers of the 
Navy of the United States, Made during the Late North American 
War, from 1861 to 1865. By Von Scuerraa, Lieutenant- 
General, and Chief Engineer of the Department of the Gulf 
of Mexico of the Army of the late Confederate States of 
America. E. and F. N. Spon: London, 1868. 

{Frrst Notice. | 

Iris impossible to read the pages of Von Scheliha’s hand- 
some quarto without being convinced that it constitutes an 
admirable contribution to the literature of military engi- 
neering. The arrangement of the work and the system of 
treatment adopted by the author are excellent —so excellent 
that we have failed to find room for improvement. Colonel 
Von Scheliha starts with certain propositions, each of which 
constitutes the heading of a distinct chapter in the first 
section of the work. ‘These propositions he has derived 
from the results of actual experience acquired by the con- 
tending armies during the great civil war which shook the 
vast fabric of American society to its basis between 1861 
and 1865. He attempts no proof of the accuracy of his 
propositions other than that supplied by the official reports 
laid before Congress by the officers engaged in the war, and 
the results of observations of the forts and defences attacked 
and defended. Nor is other proof required. To reject our 
author's propositions is to reject the knowledge acquired 
by actual experience. His proofs are as sound as it is 
possible for proofs to be, as far as they go, and the engineer 
who asserts that they do not go far enough will be as likely 
as not to regard Euclid as nonsense, and to deny that the 
earth revolves on its axis. Our author’s propositions are 
as follows:—I1st, exposed masonry is incapable of with- 
standing the fire of modern artillery ; 2nd, earth, especially 
sand, works, properly constructed, are a better protection 
against modern artillery than permanent fortifications built 
on the old plan; 3rd, guns mounted en barbette, even when 
protected by properly built traverses, may be silenced by 
a concentrated fire from ships; 4th, no fort now built can 
keep out a large fleet unless the channel is obstructed ; 5th, 
a merely partial obstruction of the channel is not sufficient 
to enable forts to keep out a large fleet; 6th, no fleet can 
force a e if kept under the fire of heavy batteries by 
properly constructed obstructions. It is unne to 
illustrate the manner in which our author demonstrates the 
truth of these propositions by more than a couple of 
examples. Let us select the third proposition, treated of 
in chapter IV., and the fourth proposition handled in 
chapter V. As regards the first, we are told— 

There are but few instances known in which the Federal fleet did 
not succeed in silencing, at least temporarily, Confederate batteries 
whenever a sufficient number of guns was brought against them to 
keep up a fire that brave and courageous as the artillerymen of the 
Southern army were, rendered it impossible for them always to 
stand by their guns. 

Certain of the Southern engineers, finding that guns, 
mounted enbarbette, were really of little service even against 
a comparatively feeble fire of the enemy, constructed case- 
mates of two or three thicknesses of railroad iron. On 
trial these casemates were found so dangerous that they 
were abandoned in favour of sandworks. Our author gives 
detailed descriptions of Fort Powell and the batteries on 
Choctaw Bluff, onthe Alabama river, so constructed, which 
will be found well worth perusal. ‘The results of practical 
experience throughout the war proved, over and over again, 
that the calibre and number of guns being equal, a battery, 
the guns of which are mounted en barbette, may always be 
silenced by an ironclad protected by plating of sufficient 
thickness. Butan enemy will always have the advantage 
of being able to concentrate against any number of guns 
ashore a greater power of ordnance afloat. He may com- 
mence an action or leave off as he pleases, and can select 
those ranges and positions which are most suitable to his 
powers of offence and defence, and, in the words of our 
author— 

Use his shrapnell with terrific effect against so desirable a mark 
as a gun mounted en barbette must be to the naval gunner. Mask- 
ing the guns of the battery with sand-bags, and reserving the fire 

















till the enemy has approached to within so close a range that the 
fire must n ily produce a severe effect on the ironclads against 
which it is concentrated, is probably the best way of —° 
barbette gun battery. Yet the battery will, after all, in nine 
cases out of ten be silenced by the rapid firing of the superior 
number of guns brought against it. 

Colonel Von Scheliha terminates this chapter with the 
ae remarks, which we reproduce in full :— 

Ist. officers of the Navy and of the corps of Engineers who 
during the American war, opportunities for gaining ractical 
experience in the attack on, an defence of positions along the 
coast, no matter on which side they gained the experience, 
that sand or earth is the cheapest and best material that oll be 
used in the construction of batteries. 

2nd. The reduction of such works, properly constructed, and 

rovided with bomb-proofs, when left to the navy alone, requireda 
ong time and great expenditure of ammunition. 

3rd. Guns mounted en barbette may be silenced by a superior 
number of guns being brought against them. 

4th. Therefore the guns and gun detachments should be provided 
by iron casemates standing behind a sand parapet, and exposing 
the least possible surface as an object to the enemy’s fire. 

5th. ether in these iron casemated batteries the most perfect 
system known, that of the revolving monitor turret, or the simpler 
mode of covered iron screens be adopted, a thickness of at least 
20in. at its most exposed points would not appear too great for the 
armour on which the fire of a hundred guns and more may be con- 
centrated all at the same time. 

6th. The front surface of the casemate should at all its points 
present to the enemy’s missiles an angle small enough to render 
the bolt, ball, or shell, liable to glance off. 

7th. The pivot point of the gun should be thrown into the em- 
brasure, which should be so small as to be almost closed by the 
muzzle of the gun. 

8th. The single batteries should be connected by a strong sand 
curtain, which they should enfilade by their fire. 

9th. All works exposed to an attack from the rear after the 
enemy’s fleet as passed the batteries, should be closed and heavily 
armed the gorge. 

10th. Wherever the position will allow a scattering of the guns 
is preferable to placing them close together, a disposition of this 
kind does not exclude a concentration of the fire from all guns, 
which renders it more difficult for the enemy to effect a concen- 
tration of his fire on any one battery. 

llth, The armament of strand batteries must greatly depend on 
their elevation above the water level. During the American war 
smooth-bore guns of heavy calibre—l0in., llin., and 12in., did 
most excellent execution in low water batteries. The effect of an 
llin. or 15in. shot against the turret of a monitor is to loosen the 
rivets and bolts of the plating, to jar and derange the machinery 
of the turret, and to spread the effect of the force of its blow over a 
large surface, rendering the turret liable to be penetrated by the 
next shot striking near the same place. The accurate and plungin, 
fire from rifled pieces placed at a certain elevation over the leve 
of the water, must have a most destructive effect on the decks of 
ironclads, And for those reasons a combination of low water 
batteries armed with llin. and 15in, smooth-bore guns, and of 
higher placed batteries armed with rifled pieces of heavy calibre, 
appears to be the most judicious theory wherever the ground will 

ow its being carried into effect. No ironclad could withstand 
the effect of a vertical fire from heavy piecea ; but whether it will 
be possible or not to render the fire of mortars, by rifling them, 
accurate enough to justify their coming into general use in coast 
defence against ships, future experiments alone will disclose, 

Captain Moncrieff’s system of working barbette guns, 
already illustrated and described in our columns,* completely 
modifies the character of the barbette battery. By its aid 
we can take advantage of ‘the som oy laid down by our 
author—tbat of masking the guns till ironclads are within 
close range—thus permitting barbette guns to be used with 
most effect ; and we are pleased to find that Colonel Von 
Scheliha, without knowing anything of Moncrieff’s system, 
should indirectly speak in its favour. The Moncrieff battery, 
indeed, is free from all the defects, and all the 
advantages, of the barbette battery in its best form, and as 
we are upon the subject it may not be out of place to digress 
—if digression it may be called—to say a few words as to 
the method in which Captain Moncrieff works his guns, as 
recently described in the Standard :— 

Let us suppose the target to be a ship moving up the Channel. 
The Channel having been buoyed at short intervals, the gun is laid 
on each buoy in succession and the racer is marked where the pointer 
on the platform touches it in each of these several positions. These 
marks are numbered 1, 2, 3, &c., from left to right. Evidently in 
future firing it is only necessary to bring the pointer to these marks 
for the gun to be laid on the corresponding buoy, or the spot where 
the buoy was ifthe buoy is removed. Then, somewhere within 
speaking or signalling distance of the battery, an upright iron rod 
is planted, and in front of it, on the parapet or elsewhere, pickets 
are driven in line successively between the iron rod and each buoy. 
These pickets are numbered to correspond with the buoys and the 
marks on the racers. And now the buoys are removed, and the 
Channel shows no signs of having been thus mapped out. A sbi 
sails past. The officer in command looks from behind his iron mn 
and sees that she is nearly in line with No. 1 picket. Then he says 
“No, 2,” and the gun is laid on the spot where No. 2 buoy was, 
being the mark on the racer, loaded and run up, the detachment 
being under cover. Then the officer looks again, and as the shi; 
comes close to the prolongation of the line formed by his rod an 
No. 2, picket, he says ‘* Fire,” and the shot goes on its errand 
straight to the devoted vessel. And so on, as she approaches No. 3 
and the subsequent positions, if ever she can get so far. 

Shrapnell will prove of little avail against Moncrieff’s 
batteries, and the possession of a few under his command 
would doubiless have gladdened the heart of our author, 
and possibly materially modified the course of events during 
the American Civil War. 

Let us now glance at the method in which Colonel Von 
Scheliha has handled his fourth proposition. “ No forts can 
keep out a large fleet unless the channel is obstructed.” 
Our author plunges at once in medias res, and commences his 
chapter with a problem. Supposing— 

(a) The circle of effective fire against ironclads to have the radius 
+ = 1760 yards ; (5) a battery, to be placed on the very edge of a 
narrow channel, and a vessel to be obliged to run nearly the full 
length of the diameter 27 = 3520 yards) of the above circle before 
pemes its periphery the second time ; (c) it is to be possible to 

oad, point, and fire a heavy gun every four minutes ; (d) the speed 
of the vessel to be ten miles per hour. 

The following deductions are made :—Ist, the vessel will run the 
distance of 3520 yards in twelve minutes, and during this time she 
can be struck but four times from one and the same gun, viz., Ist 
shot at the distance of 1760 yards ; 2nd, at 586% yards; 3rd, at 
586% yards ; and 4th at 1760 yards. 

Therefore, in order that twenty vessels composing a flotilla 
may be hit twenty times in twelve minutes, 100 guns would 
be uired in the shore batteries. Our author pro- 
ceeds, however, to show that a fire may be concen- 
trated on single ships. Thus, the Hartford, Admiral 
Farragut’s ship, was struck just twenty times during the 
action of August the 5th, 1865, off Fort Morgan. As a 
proof that artillery fire alone cannot prevent a steam fleet 
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from forcing a , our author reproduces i 
esnnete aaal ed account of the attack on pot psn 
of Forts Jackson and St. Phillip on the Mississippi, We 
regret we have not space to reproduce this spirited account 
of a spirited action. The squadron was weak, and the 
utmost ingenuity was Bg forth by those on board to 
strengthen their ships. Mr. Moore the engineer of the Rich. 
mond, suggested that chain cables should be “ stopped” up 
and down the ships’ sides by way of armour in the wake of 
the engines and boilers, and the plan was at once adop 
and often repeated during the war—as for example, in the 
case of the Kearsarge in her famous action with the 
Alabama—an action which, by the way, would have 
had a different termination had the only Armstron 
100 Ib. shell which Captain Semmes possessed ap 
planted in the stern-post of the Kearsarge exploded, 
Against raking shot each commander made what provision 
he could by hammocks, coal ashes in bags, &c. The bul- 
warks were lined with hammocks by some, with rope splin- 
ter nets by others ; ‘some rubbed their vessels over with 
mud to make them less visible, and some white-washed 
their decks to make them more visible at night during the 
fight.” The action that ensued was obstinate, but the fleet 
forced its way past the forts with moderate loss, 

Colonel Scheliha is not content with a single triumph 
of ships over forts. He backs up his proposition with further 
proof, giving a detailed report of the passage of the batteries 
at Vicksburg by Admiral Farragut, the passage of Federal 
batteries by Confederate gunboats at Tiptonville on the 
Mississippi, and ‘the running of the Confederate ram 
Arkansas through the Federal fleet above Vicksburg; and 
he concludes this chapter by showing that the English 
blockade runner, Denbigh, broke the blockade at Mobile 
with the greatest ease, ‘making her voyages as regularly 
as a mail packet in time of peace.” Thus it is that each 
proposition is proved by cumulative evidence which carries 
conviction with it ; and official though the reports be, 
they will be found to be written with a fire and energy 
which render them very pleasant reading indeed. . And 
here we take leave for the time of Colonel Von Scheliha, 
reserving for another opportunity our notice of the second 
part of his work, which is even more worthy of attention 
than the first. 








Native gold is never free from silver, and frequently contains 
small quantities of iron, copper, mrecury, palladium, platinum, 
irridium, &c. According to Boussingault, gold from South 
America contains from 11 per cent. to 35 per cent. of silver, and 
according to Rose, gold from Siberia and Transylvania, from 4 per 
cent. to 38 per cent. of silver, and from 0'l per cent. to 0°4 per 
cent. of copper and iron. Henry, Teschemacher, Oswald, Hof- 
mann, and Rivot found gold from California to contain from 6 per 
cent. to 10 per cent. of silver, and Thomas and Rerl found from 
3°5 per cent. to 69 per cent. of silver in gold from South Australia. 

AN ENGLISH ENGINEER IN Spatn.—There is an episode con- 
nected with the battle of Alcolea which ought not to remain 
unknown to the reading public. Among the English engineers in 
the employment of the Andalusian Railway Company there is a 
man who first came out in the capacity of engine-driver, but who, 
owing to his intelligence and conduct, was subsequently pro- 
mo to the head management and superintendence of the 
locomotive de t. His name is John Routledge, and he 
comes, I am told, from Yorkshire. He is two or three inches above 
six feet in height, athletic in frame, and with a proportionately 
great soul within him—a gentle, unassuming, h? rd-working man, 
with a well-established character fora genial and cordial disposition 
among the large colony of practical scientific labourers scattered all 
over the Peninsula, busy with the direction of its railway, canal, and 
mining en i Routledge, who was stationed at Cordova, 
could not resist an Englishman’s curiosity to look on the scene of 
strife and death about to be performed so near him, under the 
impulse of political passions to which, in his capacity of an alien, 
he was a perfect stranger. He presently, however, became weary 
of his inactive position as a tat Prompted. by his humane 





instincts, he no sooner saw men dropping here and there in the 
foremost and writhing on the ground between life and 
death, than he rushed forw: from his safe shelter, and, plung- 
ing into the thickest of the mélée, began his work as an 
ambulance man, lifting up the wounded in his stalwart 
arms, and conveying them, with the ease of a nurse carrying an 
infant, to the stretchers that were waiting to receive them in the 
rear. Again and again, with an activity to which charity seemed 
to lend wings, and with as great an intrepidity as if faith had 
given him a charmed life—again and again did the tall Englishman, 
unarmed and in plain clothes, plunge into the fight, calm and 
collected in the midst of the fury and anguish about him, yet 
warming up in his task, and redoubling his efforts as success 
attended them, with the utmost impartiality bestowing his 
attention alike upon friend and foe, and by his example firing the 
zeal and steadying the nerve of the ambulance corps, of 
which he voluntaril tituted himself the forlorn hope. 
He was thus under fire during the whole action; and 
when the day was won Marshal Serrano, who was also 
lavish of his person, and often met the Englishman as this latter 
went back and forward on his generous errand—Marshal Serrano, 
himself a brave man, and of lofty, chivalrous impulses, went up to 
him, and, embracing him, decorated him with the Order of Isabella 
the Catholic. Rontledge’s task was, however, only beginning. 
Throughout the night, in the midst of the confusion unavoidable 
in an army more or less disorganised at the close of a gene! 
engagement, he was at his place at the head of the locomotive 
department, and fitted out and hurried on train after train, till all 
the wounded that could bear the journey were safely housed in the 
hospitals of Cordova. Routledge was a plain man, fired with 
no warlike ambition, under none of that “obligation” which 
“ nobility” is said to involve. He was on the spot, in discharge 
of a duty assigned to him as a stationmaster at Alcolea. He went 
**a little out of his way for a stroke of good work—that is all. 
His business was to convey the wounded to the rear. He just 
sallied out to “* pick them up here and there where they lay—that 
is all.” Such is the account he himself gives of the transaction. 
That is all, so far as he is concerned. Were it not for some of his 
brother engineers who are among my most valued friends in 
adrid, the noble deeds performed by Routledge on the 28th 
of September might, perhaps, never have come to the know- 
ledge of his countrymen. It is certainly not the hero 
himself that would have blown his own trumpet. He 
simply pocketed “the bauble” which the Commander-in-Chief 
bestowed upon him, and if he thought a little better of himself 
for having displayed both warm charity and cool courage on the 
occasion, he at all events did not tell. I wish to Heaven it were 
in my power to tell, and to tell with some effect, in his s 
wish I had the vigour and fire and the clarion-like strain of good 
bluff. Burger in his Lied vom braven Mann, for, amid so many 
English idling abroad, some of them astonishing the world by 
their oddity, some provoking it by their arrogance, it is g 
to fall in now ret then witb those who, like Routledge, redeem 
their countrymen’s name from obloquy, and give a eo 
demonstration that it is by something better than mere aughti- 
ness or eccentricity that the English claim distinction among 
their fellow-men.— Correspondent of the Times. 
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CORONERS’ INQUESTS AND BOILER EXPLO- 
SIONS.* 
By Lavineton E, FietcHer, C.E. 

THE most casual reader of the public newspapers cannot fail to 
be struck with the frequency of steam boiler explosions and the 
great amount of life sacrificed by them. Sometimes as many as 
ten and even twenty lives have been sacrificed by a single explosion. 
On referring to the records of the Association for the Prevention 
of Steam Boiler Explosions, in operation at Manchester, under 
the presidency of Wn. Fairbairn, — C.E., F.R.8., LL.D., &c., 
it appears that since the commencement of 1855 up to the 31st of 
July last there occurred in different parts of the kingdom as 
many as 464 explosions, by which 789 persons were killed and 
924 injured. This, however, is by no means the total number 
of lives sacrificed. In the earlier years of the Association’s opera- 
tions such complete records were not kept of all the explosions 
occurring throughout the United Kingdom as has been the case 
more recently; added to which there can be little question that 
some have always escaped its vigilance, so that the whole number 
occurring from year to year has never been fully reported. The 
jist just given, however, of the lives sacrificed is a sufficiently 
serious one to excite attention, while it may be stated, in round 
numbers, that about fifty steam boiler explosions occur on an 
average every year, resulting in the loss of seventy lives. 

Explosions have too frequently been attributed to unaccountable 
and mysterious causes, so that they have been regarded by some 


as catastrophes which science could not grapple with or caution | 


prevent. The experience of the Association already named proves, 
however, that this view is totally incorrect, and that explosions 


arise from the simplest causes, and are perfectly within the grasp 
of common knowledge and common care to prevent. Many explo- 
sions arise from the use of old worn-out boilers, which have been 
allowed to be so eaten away either by external or internal corro- 
sion that the plates have become reduced to the thickness of a 
sheet of brown paper, when explosion has taken place at the 
ordinary steam pressure simply from the dilapidated condition 
of the boiler. Others arise from collapse of the furnace tubes, 
through the neglect of the simple precaution of strengthening them 
with encircling hoops, flanged seams, or other suitable provision. 
Others, again, are due to weak manholes or defective fittings, 
while some occur through the carelessness of the attendants in 
holding down the sefety-valves, or neglecting the water supply. 
Whatever may be the precise circumstances of each case the cause 
of every one may be given in one word, viz., neglect, while the 
simple preventative is care. 

At the inquiries conducted by coroners as to the cause of explo 
sions the public naturally look for all the facts of the case to be 
brought out so that they may not only be informed that so many 
poor fellows have been blown to death, and so much property 
damaged, but also instructed as to the true cause of the catastrophe, 
so that a recurrence may be avoided. These hopes are, however, 
as a rule, grievously disappointed. The public are misguided rather 
than instructed, and instead of any practical suggestions being 
given for the prevention of similar disasters, they are generally 
stated to be perfectly unaccountable and accidental, that no one is 
to blame, and that nothing could have prevented the catastrophe. 
The evidence admitted is of the most absurd and frivolous charac- 
ter. In many cases, too numerous to refer to in detail on the 
ota occasion, witnesses are adduced to prove that the exploded 

iler which has just been rent in fragments was a thoroughly 
sound one, indeed the best of the series, and perfectly safe at the 

ressure at which it was worked, or at one twice or three times as 

igh, so that the explosion was perfectly mysterious. On one 
occasion a witness attributed the explosion of a weak and mal- 
constructed boiler to wind in the pipes, produced by lifting the 
safety valves; on another occasion one of the witnesses attributed 
the explosion to the formation of an explosive gas within the boiler, 
which, he thought, had become ignited by a flame from the furnace 
leaping through a crack in the plates. In another case an explo- 
sion was attributed to the steam of one boiler mixing with that of 
another at a different pressure, which, it was imagined, would form 
an explosive compound. Another explosion was attributed to the 
water being allowed to rise two or three inches above its yn | 
level, the witness stating that “‘water was very turbulent an: 


* Paper read before the British Association at Norwich. 








would burst a boiler much quicker than steam, adding that as the 
boiler was but partially clothed he thought that atmospheric in- | 
fluences had a good deal to do with the explosion in consequence of | 
the boiler being but half clad on acold frosty morning. Many other | 
similar cases might be given, but these will suffice to show the 
character of evidence too frequently given at coroners inquests,as 
to the cause of boiler explosions. ‘ 
With such investigations it must be clear no progress can be | 
made, and fatal boiler explosions recur with sad constancy. 
ere are, however, a few, though very few, exceptions to this 


plosions. Under this system the steam-user would be left 
mpd free, as regards the management of his boilers, but would 

held responsible for results, and the Government would not 
interfere until a fatal explosion had occurred, when they would 
then make a faithful investigation and freely report the facts. It 
is firmly believed that faithful investigations and plain speaking 
would do much to put down explosions in the course of a single 
year, and therefore the plan suggested for rendering coroners’ 
inquests, with regard to boiler explosions, of ter aoe, 


grea’ 
| is commended to the consideration of this section of the Bri 





ti for the Ad t of Sci believing that it 





rule; one of which occurred in the city in which this meeting of the 
Association for the Advancement of Science is now held. The ex- 
plosion in question happened about two years since, killing seven | 
persons and laying the premises in which it occurred in ruins.* The | 
cause of this sad disaster was simply that the boiler was a bad one | 
though new, and made under special contract. This the jury 
plainly stated in their verdict, and the maker of the boiler had to 
pay heavy damages to the amount, I believe, of £2000. A few 
such verdicts would shortly rid the country of boiler explosions, 
and it is in behalf of such plain and outspoken verdicts that this 
paper is written. — es | 
This paper does not by any mean profess to follow out to the 

full the interesting and important subject of the cause of boiler | 
explosions, but to call attention to the inadequacy of the investi- 
gations with regard to them usually made by coroners, and to 
advocate these being more searching and complete. To accomplish 
| this the following plan is proposed :— 

Let any coroner be empowered and instructed, whenjholding an 
| neviry on a boiler explosion, to call in two competent and per- 
ctly independent scientifi: engineers toffinvestigate the cause of 














the explosion and report to the jury thereon— these engineers to 
visit the scene of the explosion and examine the fragments*of the 
boiler, to attend the inquest, hear the evidence given by parties 
concerned in the charge of the boiler, and aid the coroner in con- 
ducting the inquiry; while in addition, they should report to him 
either jointly or severally on the cause of the explosion and 
accompany their report with suitable scale drawings of the 
exploded boiler, showing its original construction, and the lines of 
fracture as well as the flight of the parts as far as they can be 
ascertained. The inquest to be open to the public under the 
control of the coroner, and also to the press, both scientific and 
general, so that the entire proceedings may have as wide a cir- 
culation as possible. A full account of the inquiry, including the 
engineers’ reports, accompanied with the scale drawings, to be 
printed and deposited at the ‘‘ Patent-office,” and to be accessible 
both to the purchase and inspection of the public as is at present 
the case with the specifications of patents. Also a report of each 
inquiry to be sent to the members of both Houses of Parliament 
as issued, 

Such a course, it is thought, would stimulate coroners to make 
searching and full investigations, and if at the outset incompetent 
engineers were selected by the coroner, the publicity given to their 
proceedings as recommended above would bring them under the 
criticism of the press and general engineering public, which it is 
thought might be relied on as a corrective. If full investigations 
were brought to bear upon boiler explosions and those steam. users 
who produce them by working on old worn out boilers, were fairly 
brought to the bar of public opinion and compelled, when neces- 
sary, to compensate the widow and orphan for the results of their 
negligence, the mystery of boiler explosions would soon be dis- 
pelled and their occurrence put a stop to, 


The frequency and fatality of steam boiler explosions has fre- 
quently been used as a plea for a Government system of 
compulsory inspection, and juries have frequently coupled with 
their verdicts a recommendation to this effect. There are, 
however, serious objections to this course. Such a system of 
inspection must rily be carried on by rule, and however 
wisely such a code of rules might be framed, and however liberally 
carried out, it would be impossible to prevent its proving a 
harass to the individual steam-user, and an impediment to progress; 
so that it should only be adopted as a last resort. These objections 
would be avoided by confining Government action to investigations 
carried out by means of coroners’ juries consequent on fatal ex- 











* The engraving, from a photograph courteously supplied us by Mr. Fletcher, 
will give an excellent idea of the effects of the explosion. : 
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would prove a practical step towards the prevention of the present 
loss of life through the constant recurrence of steam boiler ex- 
plosions, and render a system of compulsory Government in- 
spection unnecessary. 





BOOTH’S STEEL-CAPPED RAIL. 


WE illustrate in the annexed engraving a form of steel-capped 
rail, presenting some points of novelty. It is the invention of Mr. 
J. L. Booth, of Rochester, U.S., and has already been tested, it is 
said with great success, in the United States. In making these 
rails the iron rail is first rolled to the required form. The cap of 


| steel, also rolled to the proper dimensions and the same length as 


the rail, is then heated moderately, placed on the rail, and the 
whole is passed through a machine, by which the sides of the cap 
are firmly closed on the iron ; and it is claimed by the inventor 
that the squeezing out of the top by the tread of passing trains 
causes the cap to fold round the rail, so to speak, and take a firm 
hold. The first rails tried were put down on a branch of the 
Pennsylvania Central Railroad. One rail was 28ft. in length, and 
the steel cap, not being quite closed in upon the sides, was 
so loose that it could be easily driven off endwise with a 








hammer. It was put down where a heavy engine was fre- 
quently passing over it, drawing truckloads of iron. The effect 
was to shift the cap endwise with the moving train until 
it struck the adjoining rail, and as the train returned the cap 
would be carried along as far in the other direction. This effect 
continued from day to day, but soon began to abate by degrees, 
until in three weeks the end action ceased, and the cap began to 
clinch the head of iron, first at the ends, then approaching the 
centre, until in the short period of ninety days the entire rail 
became as solid and firm as if made of one piece of steel; striking 
the head with a bammer would meet with reaction equal to 
striking any piece of iron or steel of same weight. At least so says 
the inventor, and in the absence of direct testimony to the con- 
trary we see no reason on mechanical grounds for thinking that the 
head once tight should become loose. It must be borne in mind, 
however, that American engines are not so heavy as ours, and 
many things will please an American engineer which will not 
satisfy our more refined mechanical tastes. 








Drrect-acTInc CIRCULAR Saw MILis.—Of late years fast 
running engines for operating lumber mills have obtained firm 
footing in the west. Small cylinders, with short stroke of piston, 
and large steam openings, are frequently found running at the 
rate of 500 to 600 revolutions per minute, for driving large 
circular saws, the saw being on the crank shaft, and requiring 
the engine to be driven the same number of revolutions as the saw. 
This class of engines is mostly built at Salem, Ohio, at the 
Buckeye Shops, and ut the Salem Ironworks. An engine lately 
built by the latter firm for a party in the State of Michigan, was 
of the following dimensions:—Diameter of cylinder, 16in.; stroke 
of piston, 24in.; running 209 revolutions per minute, and driving 
two 54in. circular saws (by belts) 700 revolutions per minute. 
One of these saws containing thirty teeth was tested, and the 
chips (not dust) measured jin. each, which gives a cut of 3j}in. to 
each revolution of the saw, or at the rate of 218ft. per minute; 
but allowing for time to run back the carriage and shift the log, 
this rate will be reduced fully one-half; and yet this seems almost 
impossible. However, we have seen and measured some of the 
chips that were forwarded in a letter to Messrs. Sharp and Davis, 
of the Salem Ironworks. The circular saw was made by Mr. 
Henry Diston, of Philadelphia, to the order of Messrs. Sharp and 
Davis, of Salem, Ohio. This engine and saw are guaranteed to 
cut 50,000ft. of lumber in ten working hours. Another thing in 
these steam mills is the small amonnt of steam room or boiler. 
Below is the result of a trial made a few years ago by Messrs. 
Sharp, Davis, and Bonsall, of the Buckeye Machine Shops, of 
Salem, Ohio:—‘* We attached two of our engines to a single boiler 
16ft. long, 40in. in diameter, with two l4in. flues. One of the 
engines with a 6jin. bore, 17in. stroke, and attached directly to a 
mulay saw, cut from twenty-three poplar logs 12,229ft., lin. 
boards, except 1100ft. of 1}in. and 2in. plank. The other engine 
with a 6in. bore, 14in. stroke, and attached directly to a 54in. 
circular saw, cut from forty-three poplar logs, 14,948ft., all lin. 
boards. The work was all done between the hours of 6 a.m. and 
5.10 p.m. of the same day. Running time on the mulay will, 
nine hours; and nine hours four minutes on the circular mill— 
which time included putting on and off the logs. Thus we have 
27,177ft. of lumber sawed in nine hours and four minutes by the 
steam generated from one boiler 16ft. by 40in., two flues-—being 
equal to only 240ft. of fire surface. The only fuel used during 
this trial was two-and-a-half cords of slabs and poplar bark, 
about equal quantities of each. As to the amount of fuel thus 
used, we claim no particular saving; for, to burn that amount of 
fuel under that boiler in so short a time a very lively fire must be 
kept up; and to burn the same fuel in the same time under a 
similar boiler of 50 per cent. more fire surface, 50 per cent. more 
steam would be generated, and a corresponding amount of sawing 
done.” The engine is placed by the side of asaw-frame, and its 
shaft extends across the frame and receives the saw directly on its 
outer end—both engine andsaw making the same number of revolu- 
tions. The boiler is usually placed so as to bring the engine 
immediately bet the boiler and saw-frame, but it can be 
placed so as to be most convenient to the;fuel. The speed 
of these mills is from 400 to 500 revolutions per minute, and as 
high as 700, 
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GLASGOW UNIVERSITY — LAYING OF THE 
FOUNDATION OF THE NEW BUILDING BY 
THE PRINCE AND PRINCESS OF WALES. 


Tue University of Glasgow was established in January, 1451, 
by a bull of Pope Nicholas V. Its teaching was at first carried 
on near the cathedral, in a small building, of which only a frag- 
ment now remains. A few years afterwards it became possessed 
of the Jand upon which its present building,the old College of 
Glasgow, now stands. Some small portions of that building are 
believed to be about 400 years old; but the greater part is only 
about half that age, having been erected during the latter part 
of the seventeenth century by meansof bequests and subscriptions. 

Tt was in the front part of the old college, facing the east side 
of the High-street of Glasgow, that the authorities of the uni- 
versity, rather more than a hundred years ago, granted a shop 

to James Watt, to enable him to carry on his trade of philoso- 
phical instrument maker, from the exercise of which within 
the city of Glasgow he was debarred by the rules of the Incor- 
porated Trades, as not being a burgess. The precinct of the 
university, being beyond the eivic boundary, was free from their 
restrictions on trade. 

Since that period a few additions have from time to time been 
made to the old University buildings; but owing partly to the 
unfavourable nature of the site, and partly to the want of funds, 
those additions utterly failed to provide adequately for the 
continually increasing number of students and of subjects of 
study, and for the continually extending appliances necessary to 
the teaching and advancement of physical and mechanical 
sgience. In 1864, the sale of the old college and adjoining land 
to a railway company affurded an opportunity for removing the 
University to a new building on a new site. 

The position chosen for the site is the summit of a small 
eminence called Gilmour hill, which rises to a height of about 
120ft., near the confluence of the rivers Clyde and Kelvin, 
immediately to thé west of Glasgow. It commands a view of 
the lower part of the Vale of Clyde, stretching far towards the 
north-west, where it is bounded by the mountains of Argyllshire. 
To the east lies the city of Glasgow, and to the south its 
harbour, almost close to the foot of the slope. 

The new college buildings have been in progress for about two 
years, and are expected to be finished in 1870. The architect is Mr. 
George Gilbert Scott, R.A. The principal contractors are, for the 
masonry and carpentry, Mr. John Thompson, of Peterborough; 
and for the ironwork Messrs. McIlroy, of Glasgow. All the 
steam cranes and hoisting apparatus at the works and the 
quarries are by Messrs. A. Chaplin and Co. 

The external form of the building is that of an oblong, 
measuring about 600ft. from east to west and 300ft. from north 
to south. In the interior are two quadrangular courts, each 
about 180ft. square. The style is fourteenth-century gothic, 
with a national Scottish character as far as possible preserved. 
The south side will be occupied by the faculties of arts and 
law, the east side by those of theology and medicine, the 
north side by the library and museum, and the west side 
will be left open to admit of future extension. The central 
building between the two quadrangles is to be a great hall 
for general meetings of the University—at which from 2000 
to 3000 members may be expected to be present—supported 
below by a stone-vaulted cloister. The principal entrance is 
in the centre of the south front, and is to be surmounted by a 
tower and spire. 

The cost of the whole undertaking may be stated roughly at 
rather more than £360,000, of which one-third is to be provided 
from the present property of the University, one-third from a 
Government grant, and one-third from a subscription, which for 
munificence is almost unparalleled, the names of the merchant 
princes of Glasgow appearing in it for sums ranging from £1000 to 
£5000. The twin foundation stones were laid on Thursday, the 8th 
inst., by the Prince and Princess of Wales. Their Royal High- 
nesses, accompanied by the the Prince John of Gliicksburg, 
arrived from Edinburgh at the North British Railway station in 
Glasgow about mid-day, and were there received by the Lord 
Provost and magistrates of the city, the Vice-Lieutenant, and the 
Sheriff of the county of Lanark, and the Lord Rector, Principal, and 
Senate of the University. A procession of carriages was then formed, 
which, with an escort of cavalry, went from the station to the 
City Hall. There the Princess received the freedom of the city, 
in the presence of about 3000 spectators. The procession was 
then re-formed, and drove past the the old college, and thence 
by the High-street, the Trongate, and Argyll-street, a distance of 
about three miles, to the new University-buildings, the route 
being lined by the volunteers of the neighbourhood, nearly 8000 
strong. In theold mansion of Gilmour hill atemporary senate-room 
had been fitted up, and there the solemnity took place of conferring 
the degree of LL.D. on his Royal Highness and the Prince 
John. Meanwhile, in an enormous octagonal amphitheatre, 
which had been erected within the quadrangle a vast multi- 
tude of spectators, invited by the University, had assembled. 
Then, after the graduation, the Prince and Princess, attended 
by the authorities of the University and their architect, and by 
the officials of the county and of the city, issued from a window 
of the old house and passed along a gangway to the platform in 
the centre of the amphitheatre, where an address was read by the 
principal and replied to by his Royal Highness; and the ceremony 
of laying the twin foundation stones closed the proceedings. 

The number of spectators on the amphitheatre was not far 
short of twenty thousand, but ten times that number wonld be 
a low estimate of the multitude who lined the route of the 
procession through the streets and park. Their enthusiasm and 
delight were unbounded, but were not attended with the slightest. 
disorder, and the whole proceedings were accomplished without 
an accident of any kind. 

After the final ceremony, their Royal Highnesses were enter- 
tained at luncheon by the Lord Provost, and immediately after- 
wards started for Edinburgh. A civic banquet at the Corporation 
Falleries, and a ball at the Lord Provost’s mansion wound up the 
festivities of the day. 

On the following evening the workmen in the employment 
of Mr. Thompson, together with their families, were entertained 
by him in the library hall of the new building. 


ON THE STRENGTH OF CORRUGATED IRON. 

Tut following interesting communication, from the 
of Mr. J. H. E. Hart, C.E., appeared in the Bom 
Bualder for August, 1868 :— 

Sir,— The following are the experiments on the transverse strength 
of corrugated iron, which I alluded to in my letter published in 
the May number of your journal. Theiron cupaanutel th was sup- 


plied by Messrs, Nicol and Co.. Rombav, and suppcsed to be of the 
following gauges:— 8 BWG, 10 BWG, 12 BWG, 16 BWG. 22 BWG. 
The sheets or plates were supported on tressles, and loaded in their 
middle by weights suspended in a scale pan. The bending action 
of the load was distributed along the transverse axis by a rigid bar 
of timber laid across the sheet at right angles to the corrugations, 
and the pressure of this bar was distributed to ridge and furrow by 





a layer of damp sand. Fastened to this bar by a cotter was a flat 
strip of steel, which, passing through a slot in the sheets, sus- 
pended a stirrup with an universal joint oa’ ; @ roughly made 
scale beam. The dimensions of the slot were jin. long by jin. 
wide. 

The object of this arrangement was to obviate any unequal strain 
on one side or other of the sheets through the oscillations of the 
load in the scale pan. The tressles were movable along sleepers 
sunk in the ground, so that the bearings of the sheets could be 
altered at pleasure. The deflecti were i with a 
scale of 50ths of an inch, which was hung from the lower side 
of the sheets between silk threads stretched by weights 
between the tressles. The thicknesses of the sheets were 
measured with a scale of 100th of an inch, read off 
with a magnifying glass. The sheets broken were of various 
breadths in order ic test the accuracy of the formula ; for the same 
reason the bearings were made to vary; and in order that thecom- 
parison might be closer several of the broken sheets were again 
subjected to experiment. The constant, or modulus of rupture 
arrived at ison the whole sufficiently uniform, and establishes 
fairly Professor Rankine’s approximate formula for the moment of 
resistance of corrugated iron (see ‘‘ Manual of Civil Engineering,” 
chapter v., sec. iv., art. a a 

i6 
which equated with the bending moment for a central load 
gives — 
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by which formula the modulus of rupture, fa is calculated. 
In the formula :— 
W=The total load in pounds ; ’ 
h=The height of the corrugations measured from ridge to 


furrow ; , 
band¢= The breadth and thickness respectively of the 
sheets in inches ; , 
i= The or span between supports in inches. 

The heights of the corrugations were found to be very unequal, 
not only in adjacent = and furrows, but also in different parts 
of the same furrow. ¢ heights given in the data are the average 
of all across the sheet in the as shown in the sketches of 
the section. The outer eran, unless the plate was ex- 
pressly cut, were not of the depth; and their heights were 
rejected as an element of strength. The thicknesses varied in 
different sheets of the same A ee and eo re in different 
Pa et anil carotally Bled eres} im, ew cnoee, however, 
out of the sheet, an ie; w x 
did they penn with the tabular value of the thickness of the 
sup gauge of the sheets, The placing and removal of the 
loading was effected through the medium of a lever and screw-jack, 
which arrangement obviated any chance of a jar of the material 
from jerks or vibrations of the load. Every care was taken to avoid 
inaccuracy, either of observation or of result. 
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430 corrugations on 
each side of slot in middle 
Pala eal ee 
2 |GaugeNoa 20 .. .. ..| 98} “18 | t= 035 
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426 96 
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24 Unirjured end of above l= 80 J 
sheet rebroken .. ..| 1448| broke | h= 12... J a = 50000 
3 |GaugeNo.17 .. vo oo] 46| 8 | t = 06 
— o2| ‘12 | 1 = #0 f 
| gize of sheet 6 2—34"| 158] 20 | b= 275... J @ = 41663 
| Weight of do, 34 1D... .. | 214 ‘31 | he 95 


Do. per eq. ft. = 276 1b... | 382 | 40 | 
| 1161 | broke | Two separate sheets with 
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weight hung between the 
| 
¢ ao 4eg =o wo Pigccca-— 
x. ‘ Neus Kael 


tight-hand sheet failed 
rst. 
3a Uninjured end of above 
sheet rebroken ++ «+ | 1018 | broke 
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4 |Gange No. 17 2. « oof 100] ‘38 | t = “06 
272| 22 | 1 = 60 
Size of sheet 6 X92 — 9§"| 384) “84 | bm 27°75, ri = 43528 
Weight of do. 3sgib. ..| 496 | "46 | hae 95 
Do. per sq. ft. = 27°71b... | 720 | ‘72 | Yielded slowly with pncker- 
| | 1224, broke ing of the top corrugation 
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nn. a and spread- 
war ing at sides. 
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428 | broke 





—-§?- 
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| 146 | 8 1 = 60 P 
| Size of sheet6’ x 1'.. ..' 202) “#0 b= 12 ad @ == 41959°4 
Weight ofdo. 2S lb... .. 258 104 h = 56 
| Do, per sq. ft. 466lb, .. | 314) 1°26 These two sheets 8 and 9 
426 | 210 are rolled to sharper 
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| jultimate curves at the corruza- 
| 480 | 278 tions than others, and 
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| 483 | broke approach the zigzag form, 
They are also got trom 
| the same whole sheet 
} cut in half, and show a 
curious discrepancy in 
the height of corrugations 
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436) “20 [1 = 60 
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Do, per oq. %. 5341.  «..| 762 “34 
900 


1251 “68a | a, Load removed, plate re- 
turned to the horizontal. 
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13 | Gange No.8 1. « «. 202 | “20 t = 15 
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Weight of do. 47) 1b... 874) “64 | h = 96 
Do, per eq. 1.636 lb. .. 1098 20 
19228) 102 


| 

jult, def. 
1660 28a b, Load removed and sheet 
| returned to deflection of 
04 only. 





a, Ovter edge began to 
cripple. 


<-§-3 1662 broke 
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Mean value of fa = 46,682 from all experiments, or = 45,916 omitting 
No. 10, 


a — 


It appears from these experiments that the highest and lowest 
values of fa are respectively 58,940 and 41,101; the former of 


these extreme values I would reject as open to suspicion, because of 
the great discrepancy between the breaking load of it and its sister 
sheet (No, 11), The mean value of fa from the remaining experi- 
ments would be, as nearly as might be, 46,000, and this may. I 
think, be adopted as its true value. Experiments 2, 2a, and 6, 6a, 
show that the strength varies inversely as the ‘ength, although a 
slight increase of strength appears in the shorter sheets, which 
may be accounted for by the deflection being less. The breadth 
does not appear to influence the constant, so that we may assume 
the strength to vary as this dimension. The depth also of corruga- 
tion does not appear to influence the result other than directly; 
this is, however, a point that could only be examined by having 
similar sheets rolled of varying depths of corrugations, How- 
ever, Experiments 5, 8, and 9, afford a comparison as faras it goes. 
Experiments 6, 7, 12, and 13, show that in narrow sheets the posi- 
tion of the side edge, whether in tension or compression, makes a 
difference. This would appear to be a necessary consequence of 
the laws of strength of materials, and it was observable that when 
the side edges of the plates were up, as in Experiment 7, the edges 
cripped early in the experiment; while when they were down, as in 
Experiment 6, they did not fail till later. All plates first showed 
symptoms of failure at the side edges. None of the plates gave 
way suddenly, but each sank slowly when the breaking weight had 
been ae | As a rule, they appeared to fail by the spreading 
of the corrugations at the middle, and did not crush at the tops of 
the ridges; on the con » when the sheet was allowed to sink 
till rapture of the material took place fracture ocourre] by tearing 
the furrow commencing from each side of the central slot, 
and proceeding towards the sides of the sheet at right angles to 
its length. 
It is probable that had the sheet been prevented from spreading 
by strips rivetted across it, as recommended by Professor Rankine, 
the constant would have increased in value. In bridges the adjoin- 
ing sheets would act so as to oppose the spreading, and this may 
be looked upon as an element of strength. The results of the 
observations of the deflections seem to be uniform, but at present 
no deductions from them are made. The ultimate deflections were 
in a few instances observed as a matter of curiosity, but in most 
cases it was not possible to hit off the very extreme deflections. 
d that the increased value of the constant or modulus of rup- 
derived from the preceding series of experiments will so con 
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bly modify the conclusions of my former communication that 
ae detrable that I should revise some of my previous calcula- 


tions, and I therefore venture to go over some of the ground again, 


connecting and enlargening some of the deductions I have already 
made. J. LE. Harr. 


Dharwar, 20th July, 1868, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsib’e for the opinions of our 
Correspondents). 


RAILWAYS IN EGYPT, 


1, —As one of the members of the original railway staff sent | 
, 


t onr 


i 
| 
| 
| 


to this country by the late Mr. Robert Stephenson for the purpose | 


of inaugurating the railway system in it, and having (after its com- 
pletion by that gentleman) taken service under the Egyptian 
Government as one of the resident engineers on the line between 

lexandria and Cairo, which appointment I still have the 
—s to hold, it was with much surprise that I read an article in 
our impression of 28th August called ‘‘ New Suez Railway,” which 
contained so much of an erroneous nature as to call for th from me 
afew words, with a view to placing the real state of the existing 
lines in Egypt before the readers of your most valuable and instruc- 
tive journal. . , e 

With reference to the main line of railway from Alexandria to 
Cairo, the only restrictions imposed on Mr. Stephenson by the then 
Viceroy were to the effect that it must pass by certain large t 
put with regard to the original railway from Cairo to Suez 3 
Mr, Stephenson nor any of his staff were even consulted 
matter—nay more, it is within my personal knowledge that our late 
chief recommended that it should be constructed from Beuha to 
Suez vid Zagazig, or in the direction of the line just completed and 
already opened for traffic. The original Suez line with its extragor- 
dinary curves and heavy gradients still exists, and I believe it is 
the intention of the Government to double the new route with the 
old permanent way. ' ‘ ‘ 

I have now only to give you the mileage of railways now in 
working order in this country, as it caxnot fail to interest both 
yourself and your numerous readers:— 





in toe 


English miler. 
« oo &3t 


Alexandria to Cairo .. double Iine 











Ceiro to Suez (1d rou'e) . ee Single line £0 
Alexandriato Mex .. .. ” 3 
Damanrhour ts Rabmanech.. ” 4 
Tanteh to Mahallet Rooh .. .. °” 10 
Mahallet Rooh to Taehhba.. .. °° 22 
el —_— ° aaa jes 23 

= to Dessook in = 354 
Tantah toShebeen .. .. oe ” 15 
Benhato Mitherra.. . ’ 5 
» © Zagerig oe 08 ee »” 24 
Zagazig to Suez (new route) .. °° 98 

* to Mansoorah oe ee ” 443 
ped toCahorib .. «. .. ja ee 43 

Nefeesha to Ismaitia .. . 23 
Cahorib to the “ Barage”.. .. pa oo ee 8 
Embabeh (near Cairo) to Minieh o Upper Egypt.. 150 
Total . oe 708 


; THE Spay NX. 
Railway-office, Alexandria, September 24th, 1868. 





ON THE FAILURE OF MARINE BOILERS. 

S1r,—Some time since I read with much interest an article by 
you on the above-named subject. Since then I have anxiously 
waited some further light being thrown on the subject by some of 
your correspondents. I beg to give one instance, which appears 
near related to this matter, which occurred to a boiler a few miles 
from here. The water was very hard, being obtained from a 
limestone rock—the boiler new—was pumped up for the first time; 
steam was got up and a pressure of 40 lb. indicated by the pressure 
gauge when the fusible plug was melted, and the fire put out; on 
the boiler being pom it was found that the crown plates had 
been heated considerably. It was attributed at the time by the 
firemen to the hard water. Since then the boiler has been fed from 
astream of surface water with no otber casualty. Is there any 
resemblance between the two boilers, one fed with supercharged 
salt water, the other with lime water? If this should be the meaus 
of solving the mystery it will, I feel sure, confer a favour on al 
users of steam boilers. A. B, 

Accrington, October 5th, 1868. 





THE COMPETITION FOR TAYLOR'S BRIDGE, PECKHAM., 

8m, —In your last number a correspondent, “ C.E., Camberwell,” 
wrote a critique on the designs selected in this competition, and is 
seemingly so exact in his statements that I do not think it would 
be well to pass it over unnoticed, I beg you will allow me, as the 
author of the second design, tosay that “C.K.” is mistaken when 
he states that there is no provision to take the thrust of certain 
partial arched ribs in my design, which, of course, implies that the 
bridge would tumble down. He must surely have passed over one 
of my drawings where the details of this provision are shown, viz., 
a girder on its side. 

“O.E.”has no doubt succeeded in making the Camberwell vestry 
and the unselected competitors very dissatisfied, as they will be 
sure to imagine that blundering designs have been selected. 

Under these circumstances I shall be very glad if the vestry will 
get some competent person to decide if these allegations are true or 
not true, If true, then I must admit that my design does not de- 
serve a premium, and the first design still less, as the allegations 
against it are of a more serious nature, and make it out a mere 
sham and unfair deception. I have written to the vestry to say 
that, for my part. Iam willing to give up mine in view of a new 
competition, if the allegations are found true. If they are not 
true, I shall be glad to have the stigma removed ; and so, I should 
think, would the author of the first design. 


Westminster, October 6th, 1868. J. W. Smirn. 





8m,—My attention has been called to a letter in your paper of 
October 2nd, signed ‘*C.E.,” and if you will kindly afford me the 
space, I should like to adda few remarks on the same subject. 

ough an unsuccessful competitor, I am not writing in the spirit 
of one, but rather that mine may be another voice in exposing 
the present system, whereby incompetent men have the award of 
premiums (and the carrying out of designs), to those who in good 
faith send in drawings for competition, trusting to the merits 
rather than, to use a common phrase, the “get up” of their 
respective schemes. 

Before I had the opportunity of seeing the drawings for the 
above bridge I was told by a non-professional friend that ‘one 
design was sure to be successful; it was so far before the others in 
appearance,” and that I could not mistake it, as it was ‘‘in a gilt 

me on the mantelpiece.” When I afterwards saw the designs I 
could not but admire it as a pleasing picture, but when I came to 
look into it saw at once that it could not be carried out as 
designed; indeed. I was kurprised to find in so many of the designs 
the error to which ‘C.E.” alludes, viz., the surface of road 
falling on each side from the centre of the bridge. This would 
necessitate, owing to the skew of the bridge, either that the road 
should be higher on one side than the other, or that the ends of 
some of the cross girders would project up through the surface of 
the roadway! “C.K.” is, however. mistaken in thinking that a 
bridge of this description, 40ft. wide, and with a skew of 45 deg., 
would require at least 80ft, of straight at centre. In the 
design which, in conjunction with another young engineer, I sub- 
mitted to the board, by a judicious arrangement of cross girders 
I found I could construct, with only 60ft. of straight, and this at 
ne still more unfavourable skew of 33 deg. By this arrangement 
Lindy nated to obtain tolerably easy gradients of 1 in 25 and 





“C.E.” also calls attention to the towing path 


and yet, in the face of two such glaring J cody aay be ean of 
the 


“ Audentes fortunas juvat” (rather an extraordinary motto, 
way), he is awarded the first premium, and has the work placed in 


his hands to carry out. 


I was simple enough to send in a practical design, thinking, in | 


simplicity, that that was required; but I must take this 
ortunity of congratulating the successful competitor on having 
r knowledge of buman nature—at least, as represented 

e Camberwell vestry—than myself, and in knowing that it was 
their fancy rather than their common sense which required to 
tickled. I can imagine the vestrymen looking at the desion in the 
same light as my friend, no doubt also feeling flattered by the 
artist supposing they had such a rural spot under their sway, and 
probably comparing notes on the ‘‘ bargee” or his horse, though, 
if the bridge should ever be erected as designed they will wonder 
how on earth the latter ever got there. 

I do not remember the design of ‘* Pontifex,” but if, as stated 
hy ““C_E.,” no provision was made for the thrust at one end of 
the arch the fact of the design being approved must show, from 


my 


a bette 
+} 


utter incapacity of those in whose hands was placed the decision. 
In my report I took particular care to call attention to the fact 
that I had taken into account the thrust on the outside girders, 
and made provision for it in case it should be overlooked. 

I think that the growing system of putting up designs for 
public works to competition is a step in the right direction, 
provided always that the decision is in the hands of a competent 
If this be done it will be a gain both to the profession and 
public—to the former in knowing that their designs and 
es are really resting on their merits, and that they are 
taking the monopoly out of the hands of the favoured few; and to 
the latter in the satisfaction that they are securing the best and most 
economical outlay of their money. I would suggest that corpora- 
tions. vestries, &c., in offering premiums for engineering designs, 
should give the names of one or two professional men well known 
for their ability and impartiality, to whom the drawings would be 
submitted. This would be a guarantee to intending competitors 
that they would at all events meet with fair play. I for one do 
not intend to waste either my time or my money in competing for 
premiums while they may be won, not by merit, but by a i 
appeal to the fancy of a highly-coloured boat and bengpe. 
Nottingham, October 7th, 1868, ““Datur Dienxtori.” 


Sir, —Having looked over some of the designs exhibited in the 
above competition, I can endorse the views brought forward by 
your correspondent ©. E., and I learn with some surprise that a 
design so complicated as No, 1 was selected for construction in a 
situation which readily admits of a more simple and economical 
plan being carried out. 

It appears that the ‘‘special attention” of competitors was 
directed to the desirability of lowering the crown of the road as 
much as possible and the improvement of the approach slopes, 
and that this was in fact the chief point to be attended to in the 
alteration. How this is effected in the prize design your corre- 
spondents’ figures will prove, from which it appears that the new 
gradient, at least on one side, is but a slight amelioration of the 
existing one. An impartial observer, therefore, is driven to the 
conclusion that the vestry were induced to lay less stress on their 
instruction, or that design No. 1 was of such intrinsic merit as in 
their opinion to be advantageously realised, even at the expense of 
the approach. Credit is certainly due to its author for originality 
of treatment. His cast-iron arch is in fact not an arch but a crown 
plate, and the arch proper is carried down behind the abutments 
to its springing line at the level of the fuundations, thus necessi- 
tating the large amount of brickwork and corresponding excavation 
which has excited the astonishment of your correspondent. 

Gray’s Inn, October 5th. C. E.G. 











SUN POWER. 

Sir,—As you very justly remark, in the amusing and interesting 
article on ‘‘Sun Power” in your last number, ‘‘theory is not 
practice ;” and it strikes me that if we are to draw direct from the 
forces operating in nature, it might be done in many ways more 
practical than cetching sunheams or moonshine. If, for instance, 
the *‘ Swedish square mile” was covered with the old-fashioned 
windmills, I think the practical and economical results would be 
found superior. Then we have the Falls of Niagara; and sundry 
other litle cataracts and rapids—no end of water power for over- 
shots, undershots, and turbines—the tidal rivers, the heaving 
ocean, without going into that small item of force stowed away 
heneath voleanoes—a practical illustration of which was recently 
afforded on the coasts of South America—have all lots of power in 
them; but then, unfortunately for their utilisation, ‘ theory is 
not practice,” 

12th Oct., 1868, Cc. W. 

Srr,—In your last number I see you refer to Mr. John Bourne’s 
prophecy as to the “ possibility ” of the steam engine being super- 
seded by more efficient motors, and also to the fact that Mr. 
Ericsson has been experimenting in what he terms the ‘solar 
engine.” 

The generation of heat (otherwise power) by concentrating the 
rays of the sun was known to, and used by, the ancients anterior 
to the Christian era, and that such can be done whilst the sun 
favours us with the light ofhis countenance for the purpose no one 
can doubt, 

Rearing in mind the great and uniform success which has 
attended Mr. Bourne's efforts in the cause of theoretical and prac- 
tical science, and also the fact that he hasforetold the extinction of 
the steam engine, I can see that it is high time all inventors were 
stirring, and giving their serious thoughts to the overcoming of some 
of the minor difficulties which will somewhat retard the progress 
of solar power for industrial uses, and in order that I may contri- 
bute my mite in aid of this magnificent and highly useful and 
practical undertaking I would propose that they should endeavour, 
hefore proceeding further, to invent or devise a method for obtain- 
ing a sort of ‘compound solar extract” or ‘* essence,” which could 
be bottled up or stored in tanks, for use at such times and in 
such places as the sun does not visit, or when he has withdrawn 
the light of his countenance from our terrestrial habitation. 

Depend upon it the solution of this problem in a satisfactory and 
practical manner will make the largest fortune ever known, 

London, October 13th, 1868, wives 








DOUBLING RAILWAYS. 

Sir, —Seeing in your impression of the 26th inst. a letter from Mr. 
Sankey giving exp!anations to my remarks of the 11th inst. , permit 
me again to trespass on your valuable space to say a few words 
with regard to his mode of treating the slopes. Granted that dry 
earth will stand at 1 to 1 slopes; Sut unfortunately dry earth is 
not often found in railway formation, and where found is generally, 
on English railways, turned to the best possible use, 

As to the alteration of bridges, Mr. Sankey’s views are now 
much altered from his letter of the 4th inst., wherein he says, “*I 
have a plan for effecting that at a small outlay,” whereas now, 
when I gave him an example of a single arch bridge, he says, “It 
would hardly be possible to lay down any general rule with regard 
to them,” and therefore he cannot have any plan. I do not see 
either what the example of the water mill has to do with widening 
a bridge, Surely it is easy enough to widen an existing bridge, as 
I showed in my last letter, but at the same time it is very 
expensive work. 

Acts of Parliament do not stand in the way of “ useful improve- 
ments,” But surely Mr. Sankey does not consider adding two more 
lines across all level crossings “‘ useful improvements;” and I 


presume Mr. Sankey is not aware that the Board of Trade will not 
sanction a level crossing now, even along a country highway, if it 


their ignoranee of one of the first principles of engineering, the | 


is practicable to do away with it at an extra cost, or he would not 
have penned certain portions of his last letter, E. O., F. 
September 30th, 1868. 
| PATENT LAW, 
| Stm,—I was glad to find at the recent discussion on my paper 
“On Patents as Channels of Industry,” read at Birmingham, that 
| Mr. Webster and others drew attention to the importance, for the 
| validity of my argument, of a right understandixg of the word 
| “process.” I was quite aware that unless the word were understood 
| in the technical sense in which I used it my proposition could not 
| be accepted as universal in its application to patents. I quite 
| admitted the force of the remark that my proposition would not 
| apply to some patents if the word “process” were to be under- 
stood in the ordinary or popular sense. 
| But I intended my proposition to be of universal application to 
| patents, and as I consider it to be of great importance that it 
| should be fully understood, at least by the profession, I venture 
to offer such further explanation of my views as the discussion 
referred to showed me to be necessary. 
| My proposition was this:—“‘{n a grant of letters patent the 
subject of the grant is a process and not a product.” To this it 
was excepted in discussion that the proposition, while true as to 
some patents, was not true as to others, and was therefore not 
universal as stated. 

The whole question turns upon the meaning of the word 
** process” in the p1oposition. 

I propose at present to explain it by the aid of some extracts 
from ‘‘ Observations on the Constitution of the Court for the Trial 
of Patent Cases addressed to the Commissioners (on Patent Law) 
by the Right Honourable Sir Wm. Erle:”—‘“‘In construing the 
specification the judge ought to know what, in the language of the 
statute, is the new mode of manufacture for which the patent was 
granted, that is, what is the subject of the patent.” From this 
extract it appears that Sir W. Erle held that the real subject of the 
patent is not the manufacture (i.¢., the product), but the mode of 
manufacture (i.¢., the process). 

It is evident that the word “process” here, has a technical and 
a mouch larger meaning assigned to it than is usual in common 
language—it includes either chemical or mechanical means of 
operation, or both. 

To take another extract from the same observations ;—“ In 
disposing of the questions concerning patents, the relation of 
the means to the end, or as it is sometimes called of the process to 
the purpose, should be constantly borne in mind as the most 
important element in the subject of a patent.” 

Here it appears to be held that the subject of a patent is a 
process viewed in relation to a purpose. So that we have altogether 
three phrases used as convertibles for the subject of a patent— 
viz., mode of manufacture, means to an end, and process for a 
purpose. And it was my intention to use the word ‘‘ process” in 
a sense inclusive of all the ideas indicated by these three phrases, 

But further light may be thrown on the meaning of the word 
“process” by referring to another extract :—‘‘ Invention in most 
cases begins with the idea of the advantage, which is the end to 
be obtained, and it is finished with the specification of the means 
for attaining that end. In deciding whether the invention is new 
or has been infringed the inquiry is whether the same end which 
is attained by the means comprised in the patent has been attained 
by other persons by the same or like means, that is, by mechanical 
or chemical equivalents.” 

In this extract the word “ means” corresponds with my word 
** process.” And it is easy to see that the learned judge regards 
the “‘means” as constituting the real subject of inquiry. He 
seems to hold that until you arrive at ‘‘the specification of the 
means” (or process), the invention itself is not visible as a com- 
pleted invention—it is only an idea. But when you have deter- 
mined what is or are ‘“‘the means comprised in the patent,” then 
you have a basis for comparison of the invention with that which 
existed before it and that which may be alleged as an infringe 
ment of it. - 

This statement of the learned judge shows incidentally the fun- 
damental importance of beginning with a definite construction of 
the specification, for how otherwise can you clearly understand 
what is included in the “means”? And this is really the weak 
point in our existing practice. No one could have used stronger 
language in condemnation of the existing practice in this respect 
than Lord Westbury, as is well known; and he has clearly shown, 
by reference to first principles, the egregious folly, as well as the 
gross injustice to suitors, of persisting in a course of procedure 
which is obviously inapplicable to inquiries of such a nature as 
those involved in patent cases. 

Sir William Erle says, further :— ‘On every trial the main con- 
tention lies in settling whether the means for attaining the same 
end, in appearance different, are in substance the same.” Here, 
again, all turns upon a distinct understanding of the ‘‘means” (or 
process), so as to trace its essential characteristics through all 
varieties of outward form. 

I intend, subject to your permission, to continue my explanation 
of my proposition, by referring to the judicial utterances of Lord 
Justice Wood and Lord Westbury, not only for the sake of esta- 
blishing the truth of my own views, and showing their support from 
authority, but also of drawing the attention of patentees to the 
value of the services rendered to patent administration by the 
three eminent judges now referred to. It is a serious consideration 
that they are all lost to us as judges of first instance, and only one 
can be reached on appeal, but it may be useful to try and perpetuate 
their authority by showing the consistent soundness of their 
utterances. 

I have a further reason for drawing attention at this time to 
‘patents as channels of industry,” because, in the present day, 
looking to foreign competition, the great want is that of intelligent 
practical inventions applied to our manufactures, and it is im- 
portant that patent administration should be brought up to the 
requirements of the day. And, in my judgment it is requisite to 
the due appreciation of patents by the law officers of the Crown 
and others in authority, that they should be induced to regard 
them as new “ processes” or openings of trade, which I contend 
that in a legal sense they are. 

WrriiaM Spence, Arsoc, Inst. C.E, 

8, Quality-court, Chancery-lane, 14th Oct., 1868. 
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THE MONT CENIS LOCOMOTIVES. 

S1r,—I hope that the interest which every mechanic must feel 
in such machines as the Mont Cenis locomotives will be thought a 
sufficient excuse for this trespass upon your space, Never, I 
should think, was so much ‘‘motion” concentrated in so small a 
space or weight. Even with the aid of your excellent illustrations 
it is difficult to trace the method of tra ission of the power. As 
I had occasion some time ago to prepare several designs on tho 
subject, I know the impossibility of making such an arrangement 
clear at the first or second glance. : , 

I am surprised to see that so few innovations, as distinguished 
from mere improvements in details, have of late been introduced 
into the engine. For instance, the arrangement of vibrating 
beams for coupling the horizontal wheels was elaborated in the 
early part of 1866, It was, I think. in February of the seme year 
that I saw a lithograph of a proposed engine, fitted with the above 
arrangement, in which the rocking shafts, with the levers forged 
on, were represented, not, as in No. 2 engine, in front of the 
smoke-box, nor, asin your illustration, above the centre line of 
the evlinders, but below, nearly as indicated in my sketch 
published in your journal for the 28th of last February, at page 
158. By the way, Mr. Alexander fell foul of me over said sketch, 
as follows:—‘‘ The sketches sent by Mr. Hall, though representing 








one of the plans proposed, do not at all show the actual arrange- 
RS Sia ys 
examining your drawing 0 to e@ on iffer- 
ence was in ion of one coupling rod proper, t in 


my sketch the rocking shaft was placed below instead of above the 
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centre line of the cylinders, which would allow of the boiler being 
bi t lower, but would not 

ness of the motion. Now, as my sketch. was merely 
show how a uniform velocity might be ar sage to the vertical 
and the horizontal wheels, and how the might be cou 
without the intervention of spur gearing, I think Mr, s 
strictures were unn ily severe. 

I remember that the latter problem excited considerable interest 
among us at that time (the spring of 1866), and most of the 
draughtsmen had some proposal to meet the di 
of drawing pins and cnained ex) i 
fearful. My suggestion was 
ciple, and is sufficiently plain from the annexed sketch, in whi 
for the sake of clearness, I omit the rocking shaft and connections 
to vertical wheels. I still think 
that it some practical 
advantages over the plan now 
adopted. 

I cannot help thinking that the 
rocking shafts, with their atten- 
dant paraphernalia of links, pins, 
and bearings, with special frame 
stays to support and stiffen them, 
are the great bugbear of the engine. 


work on mechanics —say, one 
of Weale’s series—would be some- 
what as follows:— Problem — To 
convert rectilinear into ci 
motion. ee ee 
motion, as represen y @ piston, 
is converted, through the medium 
of a piston-rod, crosshead, and a - 
pair of links, into curvilinear 
motion at the extremity of a lever 
vibrating upon a which is 
capable of a revolution 
about its axis in suitable bearings. 
At the other extremity of this shaft 
(from which it derives a similar 
curvilinear motion) is another 
lever, which communicates motion 
through another link, and appro- 
priate pins to what would a 
crosshead if it were not rather a 
slipper guide, and which is con- 
strained to move in a rectilinear 
direction. From this motion is 
transmitted by a connecting rod 
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to a crank, which imparts revolu- <—s 


THL ENGINEER. 
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Mr. James Cross, of St. Helens, 
estern Railway of ; in other 
is, using the mid-rail locomotive sim: ‘as @ “bank engine.” 
If this is pooh- there still remains at least one 

i method of cou; horizontal and vertical wheels 

shaft or gearing, which (as I donot wish 
to join that n army of martyrs commemorated by V: 


2.3 


irgil as 

the class who “Sic vos non vobis,” &c.) I shall not attempt to 
i Perhaps some future mountain rai the 

Pyrenees and Caucasus, or the Himalaya and St. Gothard ! 

line—may follow the example of the Manchester and Li 

era prize for another “‘ Rocket ” which be 
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able to ascend a lar incline” and run round curves of 
10ft. radius. When such an opportunity occurs there will be no 
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tion to an axle, &c. Kc. 

The rocking shafts themselves require no small amount of care 
in the way they are proportioned and fixed. Those in No. 2 
engine were, I fancy, proportioned on the assum 
was strong enough for the cranks and the axle ng 
enough for the rocking levers and shafts, overlooking the fact that 
the leverage of the latter was just double. Mr. Alexander admits 
(page 158 of your last volume) that stronger ones had to be substi- 
tuted, though he contradicts my assertion that the former ones 
had given way. Now, if these rocking shafts could be done away 
with it would be the greatest simplification that could be sug- 
gested. One way of doing this would be to dispense with the 
vertical wheels as drivers, employing them only as carriers, and 
depend solely on the mid-rail in those parts of the line where 


motives of the ordinary class, or of a type similar to 





to 
the | by 
steeper gradients occur, working the rest of the line by loco- 1 


backwardness in the “ young engineers” lacking em ent to 
apply themselves to the subject with a singleness o ry which 
would be at least as likely to insure ultimate success as the neces- 
sarily divided attention which is all that men distracted with a 
large and varied practice can possibly bestow, however talented 
they may be. But at present the former are just that class of 
“‘inventors ” (to quote Mr. Alexander’s own words of November 
23rd, 1866) who “‘find that the real difficulties commence after 
they leave the desk and drawing-board, and step out into the 
‘wide, wide world’ with the cherished bundle of tracings and 
specifications all ready in coat pocket.” 

I had hoped to you this letter last week, but was prevented 
of business. W. 8. Hat. 
, Moor-street, Burton-on-Trent, 

12th, 1868, 





AGRICULTURE AND TRADES’ UNIONS, 

Sin,—A long time ago I sent you some interesting 
figures from the census returns, showing how all 
Ireland, and all agricultural Britain, except the mi counties, 
are in course of depopulation of their labourers. The destitu 
agricultural labourers are emigrating or pouring into towns in 
vast tides, thus increasing the supply of labour, keeping 
down wages, and filling our poorhouses an avon. 

In consequence of this exodus, all towns in Great Britain 
devoid of manufactures and solely dependent upon agriculture 
are declining in prosperity. Their en are travelling to 
the Bankruptcy Court and their inhabitants generally going to the 
dogs. Ireland, being separated by an arm of the sea from our 
great markets for agricultural goods, always competed at a 
disadvantage, consequently felt the pressure of pauperism and 
desolation before English agricultural districts, so that Ireland is 
necessarily several steps nearer to revolution. 

I also pointed out a fact which most of our daily newspapers 
steadily conceal, that the United Kingdom is the only great 
civilised nation left on the face of the earth where special laws 
are made to keep up great Jandlordism. Where natural laws 
prevail, the men who cultivate the ground are, as a rule, the men 
who own it. Here we differ from all other nations, for the great 
bulk of the land is p ly kept out of commerce by 
indirect laws, and the man who cultivates the soil not only does 
not own it, but has a man who never does any work constantly 
interfering with his freedom of action, who also occasionally 
ejects him from his farm and takes possession of the growing 


crops. 

Under these circumstances agriculture is paralysed. Tenant 
farmers are an ignorant depressed set of men, without brains 
enough to make agriculture a science. Moreover, they of course 
will not throw so much labour into soil which they hold with or 
without a lease, as they would into land if it belo: to them- 
selves. The labourers on the farms are men without hope. There 
is no possibility by any industry of their rising to get land and 
farms of their own, and their wages being next door to starvation 
@ pauper’s grave waits for them at the of their career. So 
they are leaving their miserable homes in one vast flood, as proved 
by the census re 

There are capitalist farmers, who with steam machinery cultivate 
with cial th ds of acres at once. These men 
are gradually swallowing up the poor tenant farmers, and the land 
of Great Britain tends year by year to get into the hands of fewer 
and fewer great landlords, and fewer and fewer great farmers. The 
tendency of the present laws is to make a few very rich men in 
each agricultural county, with thousands of erty stricken 
labourers under their control. With such a popalation surround- 
ing them agricultural towns must go down, for 
wealthy middle classes are di ing, and 
are alone left to buy poor goods in limited quantity. 

All this evil arises from the laws of entail, settlement, primo- 
geniture, and the legal expenses and delays made on purpose to 
prevent free trade in land. In most other nations the transfer o' 
any quantity of land may be made in an hour or two, and in 
France the total legal expenses of 
sovereign. Wherever there is free trade in land the soil naturally 
comes into the possession of those who bring it under cultivation, 
so have every motive to expend unlimited i 
yield abundantly. 

Every political economist knows that 


pauperism, which is a special ey 
pauperism and poverty of course spring ignorance, vi ereditary 
and other di chostuses of Wiles ond tho geash bull: of the 

evils afflicting the human race. 
My object in calling your attention 

that Ireland has been depopulated of 3, 
is to bring trades’ 


the last twenty-five years 
notice of your readers in a 

will no doubt be fairly considered, and where I am 
be put right, 


tables of 
icult 








Trades’ unions}in themselves I admit to be false in political 


economy, and in the abstract, bad things in a nation. In the ab- 


ural | stract it is a bad — take up a wooden ruler and knock a man 


on the head with it. But suppose a burglar to attack you with a 
bludgeon, youI think would be ‘ectly justified in showing fight 
with a wooden ruler. Even so the land and currency laws attack 
the British workman, by filling the market to overflowing with an 
unnatural surplus of pau + lobown, to compete with bim in the 
labour of his daily life, wherefore he is justified in seizing his wooden 
ruler in the sh of a trades’ union. The landowners, lawyers, 
and capitalists in the Legislature have first injured him severely 
by passing enactments to prevent free trade in and law, so 
that after suffering a * from these laws the w m of trades’ 
unionism is used in defence. Landowners, lawyers, and 
capitalists, who in trades’ union assembled probibit free trade in 
land and law, and create a limited and greatly fluctuating gold 
currency, are not in a position to demand free trade in labour of 
those injured by the laws. 

Mr. Gladstone has pointed out to trades’ unionists the injury 
they do toa large portion of the working classes. This is evidently 
true, because many a boy from the agricultural districts finds he 
cannot get into some es, in consequence of the laws of the 
unionists limiting the number of apprentices. But what is the 
reply? Why, that the from the agricultural district ought to 
have stopped at home and got a a at agriculture, and if the 
Legislature prevent him from getting a living and rising in that pro- 
fession, the Legislature has no business to expect workmen’in towns 
to keep the boy, at the ex of reduced wages of workmen 
ound by the influx of surplus labour. Thus agriculture threatens 
to starve the boy, and many town trades won’t have him, and in 
this way emigration, pauperism, and discontent are accelerated. 

It is an unnatural and an evil thing to divorce the people of a 

+ nation from the possession of d, and the continued in- 
Sicaneet of great moral laws brings sure punishment in the 
same certain way that bad drainage brings disease. The attack of 
moral cholera which this,nation has begun to suffer, in the shape of 
poverty of the masses and political disturbances, will most certainly 
steadily increase in virulence till the real causes in the shape of 
unnatural land and currency laws are abolished, and active steps 
taken to reverse their evil effects. We hear nothing about these laws 
at election time, because the landowners and lawyers who govern 
us are too cunning to speak of these substantial evils ; they get up 
“* false issues,” and keep the uneducated voters well agitated by 
some question ounaier with religious bigotry or tage feeling. 
When these hollow turnips with tallow candles inside are hoisted 
the intelligent voters by an intense state of agitation about 
them, whieh is just what the landowners and lawyers desire, for 
whichever political party wins, a Parliamen' trades’ unionist is 
pretty safe to enter Parliament under the false colours which 
answer the purpose so well. 

What is the remedy? If Parliament were a trades’ union of 
bakers, our simple remedy would be to make the electors agree to 
let no baker enter Parliament for some years, and to undo the 
mischief previously effected. Even so in the present case, all 
persons of whatever shade of politics, who are interested in the 
ercial welfare of Great Britain, should agree to expel every 





comm 
landowner and lawyer from Parliament for several years, till the 
evil they have done has been reversed. This is a commercial and 
not a political question. WittiamM H. Harrison, 
London, October, 1868. 

treats mainly of questions with which as 
we have nothing to do. We give it a place in our 
columns simply because it to a extent advocates trades 
unionism, from motives of justice we never su 
thing that can be advanced in favour of a system ~ane hes 
more to injure this country than Mr. Harrison seems to think. 
To almost every line of Mr. Harrison’s letter we take exception. 

overstocked 


We see no evil in emigration 
to a New World; nor can we be persuad 
by numerous small farmers 
increase the comfort of the working classes. 


of land 
tend to 





Continent, where land cai 
it is well known, worse off than that of 
Great Britain. to 1846, land was subdivided to the last 
limit in Ireland. It would be waste of time to speak of the result 
which followed on this subdivision. It may be urged that rent was 
i In thousands of cases the rent amounted to 
£land £2 perannum. Had the tenants paid norent would each 
havejbeen £1 or pal aol annum better loff. Could this'fact have 
averted the final or of the lan: 


promoted the ? 

‘We may dismiss Mr. Harrison’s that trades’ unions are the 
consequences of the laws of entail, and the difficulty experienced in 
ing land,'in a very few words. InjAmerica and on the Con. 
tinent of Europe there are no such difficulties. Yet trades unionism 
exists there just as it exists here. It,is kept down in France by the 
strong arm of the law ; in America it carries things with a higher 
hand, If Mr. Harrison’s theory were good for anything, he could 
show that in Soke fam, vies there is no law of entail, and the 
land is easy of er, the agricultural community is so happy 
and prosperous that emigration is not thought of ; and, secondly, 
that under similar circumstances trades-unions are unknown. It 
is impossible maintain these propositions, as they are opposed to 


be 


qe ete 


facis.—ED. 
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DORSETT’S PETROLEUM FURNACE.—TRIAL 
TRIP OF THE RETRIEVER. 


THE successful utilisation of liquid fuel for steam purposes on 
land has for some time past been, within certain limits, an accom- 
plished fact, but on water we have hitherto had no results of a 
character sufficiently practical to enable_us to speak so ily. 

of recording the first successful 
trip of a steam vessel burning liquid fuel under circumstances 
which go to show that the principle upon which she is fitted 
is a correct one. The vessel in question is the screw steamer 
Retriever, of 90-horse power nominal, and 500 
Her engines have two overhead 30in. cylinders, with 24in, 
stroke, and she is a an ordinary three-bladed sctew, 
8ft. in diameter, Oft. pitch. The system of burning 
oil with which she is fitted is that i ted by 


inven‘ 
City, and consists in burning the vapour of the 
the steam boiler. To effect this two generators, 
boilers, were fittedon deck on a 
brickwork foundation. tors are filled with creosote, 
which is converted into gas to be burned under the main boilers; 
Se oe sae 9 oe Teh ee ante -_ 
begins to form it passes down a pi rom 
w semper de ee, - soiaiaes over the live coal 
i rfora\ ro’ ese orations escapes 
pep ignited by the fire, the duty of which it up, and 
continues the generation of vapour @ pressure of 
about 35lb. for the steam boiler. 


which resemble vertical 


Another = os the 
top of the generator is carried down into the of the 
boiler where the combustion of the vapour takes the place 
of that of coal. The Retriever has three and 
from each of these the fire-bars had been removed and two — 
of perforated fire-bricks were placed in the ashpit. Upon these 
bricks in each furnace was laid a single coil of one inch pipe, 
having from one-sixteenth of an inch orations through which the 
va) creosote was burned. The bridges were all removed and 
the pipe was continued to the back —, where were two 
more jets, thus making eighteen jets in all. The boiler had eight 
rows of tubes, the four upper rows of which were stopped, the 
heat passing through the lower lower tubes to the uptake. 

Upon the in question the Retriever left the Patent 
Fuel Company’s wharf at tford about a ee o'clock 
last Wednesday for a run down the river and Steam was 
well kept up to 15 1b., the usual working p the was 
25 lb., and the revolutions of the engine 
winute. The feed-water had a temperature o! 
consumption of fuel was about thirty-five of creosote per 
hour as against 8 cwt. of coal, which was usual consumption. 
When it is remem that the present price of creosote is 
barely 1d. per gallon, the saving in cost of working becomes con- 
siderable; add to this the circumstance that no stoker is required, 
and the contrast becomes greater. The noise caused by combus- 
tion was vi moderate, and the atmosphere of the engine- 
room, although smelling of creosote, was far less — with 
coal, and was preferred by the engineers. The run i 
being a public trial trip, prevented any measurements of fuel or 
notice of evaporation, and other points from which a correct com- 
parison with the results of burning coal could be made. Takin 
the matter broadly, it was a decided success, and demenstentel 
that a vessel of considerable size could perform a meen Al 
work with liquid fuel. The ~~ as far as Thames Haven, 
and returned to Deptford about -past five o’clock. While the 
furnaces were in steady work no smoke whatever was emitted 
from the funnel. At times, however, thick clouds issued forth, 
but this was explained by the fact that no provision was made 
for carefully ing the admission of air to the furnaces ; and 
further, that the were perfectly fresh at the work. It will 
be seen, from what we have stated, that the arrangements through- 
out were of a very tem) nature. But Mr. Dorsett explained, 
cad wan Cone tee te, Get be ind caly Gited up the ap- 

to illustrate the system, and that if it proved successful 
e should then perfect the details. It did prove successful in every 
respect, even under the disadvantages we have named, the spec 
being stated to be one knot an hourgreater than the Retriever had pre- 
viously made with coal, With the mechanical details perfected and a 
little more ice on the part of the attendants, we have reason 
to believe that this system will assert itsclaimsto general tion. 
Mr. Dorsett has certainly made a considerable advance in the prac- 
tice of burning liquid fuel, and deserves credit for having been the 
first in to demonstrate, by a practical trip on a large scale, 
the applicability of this material for steam on board ship. 
The trial was watched bya number of gen Sceye Et Coptain 
uestion. Amongst others were Captain wyn, ~ tain 
Sow, of the Russian Navy, Dr. Paul, Mr. Kitson, Mr. Steel, 
iralty, Mr. Crow, and Mr. Silverlock, of the Citizen 
Steam Boat Company, Xe. 
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TrNDER.—Tenders will be required by the Dutch Government 
on the 24th of December next, for the ironwork of a bridge. of 
which each span—fourteen spans in all—is 100 metres wide. This 
i ertaking, and we hope it will fal] into the hands of an 
English firm. 


New GEOLOGICAL TABLE.—We have received a new geological 


table arranged iby Sa) William Parsons, R.E., and published 
rd Mr. Stanlend. oe Charing Cross It shows the British Fossil- 


arranged in their 


iferous strata and their c \ 
order of superposition, or chi succession, together with 
numerous remarks. It is very well got up, and no doubt 
prove a useful adjunct to the ies of thie scientific. 

BELGIAN Prices.—Belgium is one of the cheaj countries in 
Europe. It manufactures cheap cloth, cheap rifles, cheap rails, 


The railway fares are as follows: — From 
a distance of 108 kilos., or sitxy-sevon miles, 
2f. 90c., third, 2f. 15c., or 
These are at a rate of 
the second, and “3d. for 
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NEW SYSHEM OF HIOH SCIENTIEIG EDUCA. mater deie kn ate clay, dein dnd bento set, Bost, apl an, c 
CATION ADOPTED IN FRANCE. hands require to be called into use to strengthen and extend the oe. and are to be enlarged 
PR EE highest and most delicate and highest conceptions of the scien. | The sketching of such a plan as the above and the it 
spirit. op ated emnlgudn han eee into onocesatul operation ase very diferent matters, but must 
PI prt tag he pe Ld eg wn Aol peee frm ogg and physiology without ts, or botany without herbal- ellow thet the ne is equally sensible and bold, nor is there any 
inly England contrit share evident reason w! not succeed. Paris 
waite ap sonah i cule Cieve about tho ahectute asceunlly Ser Uaing. i which is not clear is not French!” said Veltaice ; sssept- lemnoate, and what bas cect boon the te the ap af 
our standard of scientific education up to that of and | ing this dictum, we can only regret that the name given to Sectoustion Sor guile, fer aheitn, end tor working men during 
other continental nations, the Government of Louis Napoleon is | new and im t school is not more French. the last few years, shows that professors and teachers 
Ciena oe ane Co teeteede Se between us as much The ode) fo ee Rg ae pomens in on coninent both the art of instruction 
as +d “ ‘ matics; emistry ; natural history ; | agreeably as , and 

Universal Exhibition of 1862 revealed to our neighbours the | and hictorisal and philological science ; snd to these ey be nied tomking is painful both to — fF. and pupil. Th There is “ibe thie 
fast oo = See eee a be oy vee bn | hereafter as section bes jeridieal studies, Of course a pupil may | strong recommendation to the new school: it interferes with no 
of art in connection 4 a pe non som san Beg nee ; 2 

° fon in France of our achievements in that field do not perhaps | Students is meathomatios will be admitted to the observatory, | dice, cous 22 iota it is a new well an aera 


opin 
cate agree with what is said and written on the subject in public, 
our neighbours made up their minds that we should not go ahead 
alone in the matter of artistic education. But what I have to do 
with to-day is not artistic but scientific education. 
The grand system of aang os laboratories recently ees in 
Prussia took France rather by surprise, and a cry arose from many 
uarters that unless energetic measures were taken the country of 
voisier, Gay Lussac, and of Ténard would soon be nowhere in 
the race for the prize of chemical knowledge. The effect of this 
outcry, perfectly natural and praiseworthy, was to rouse the 
Government of Louis Napoleon to action ; a large laboratory for 
the popular study of physical science was established within the 
schclaatio walls of the famous old Sarbonne by the exertions of a 
professor, M. Jamin, who became its director, and increased facili- 
ties for the study and experiments were commenced or projected in 
connection with all the great educational establishments of Paris. 
The proposed piecemeal charges have, however, been superseded 
by a general scheme, which not only exhibits great breadth as well 
as novelty of design, but extreme practicability, and, whichis more 
important still from our point of view, is already practically 


The new scheme, which is founded on Imperial decrees only a 
very few weeks old, includes not only laboratories of education and 
of research, but also the tion of a practi 
college of science (Ecole Piatique de Hautes Etudes ). 

In a report to the Emperor on the subject, the Minister of Edu- 
cation says, that ‘ the efforts made abroad to freshen the study of 
history and philology, and those which are being made every- 
where at the present moment, in America as in Germany, in 
Russia as well as in England, to create at vast expense those 
arsenals of science which are called laboratories, schools in fact 
formed around celebrated professors, and which assure the progress 
of scientific knowledge, constitute a serious menace to one of our 
most legitimate ambitions,” that is to say, the leadersbip in scien- 
tific progress. 

The report proceeds to say that the existing establishments are 
not sufficient for the demands of the day, that the Sorbonne, the 
Museum of Natural History, and the School of Medicine have long 
required enlargement, and that at the same time, and with no great 





1 high school or | 


| initiated in the theory of mechanics at 


and there learn the practical application of mathematics to 

astronomy as well as methods of observation, while others will be 
the Sorbonne, or the college 

of France, and learn the applications of the science by attendance 

with their professors, workshops and other establishments f 

for the excellence of their tools and machinery, and by mechanical 


wing. 
The faculties of the University of Paris only teach the dead 

uages, and in history only the general history of antiquity, the 
middle ages, and modern times ; the new school will include in the 
third section all the branches of philology and critical history. 

The Minister completes his sketch of the new school by statin; 

that it rests on the principle which has been found to answer w 
in the case of adult teaching, the secondary education of females, 
and public conferences, namely, the employment of existing esta- 
blishments and professors, the only additional expense being the 
increase of the professorial fees already referred to, the salaries of 
assistant masters and pupil teachers, and the cost of the labora- 
tories. In fact the new school is a popular university with prac- 
The minister believes, and righil the 

e minister believes, and rightly we imagine, + many young 
men belonging to rich families will be induced to join the school ; 
the school of the museum Jardin des Plantes will form ar 
Agronomic faculty, teaching the laws of and practices connected 
with the animal and vegetable kingdoms, which every landowner 
and agriculturist should be acquainted with. For the other pupils 
the university will be opened to them—they may become professors 
of classes in the secondary schools and colleges; preparators or 





| water for the supply of a hamlet, but must increase the general 

| ee while that which it yields will certainly be of excellent 
qu 

| "Paris, 14th October, 1968, 





APPARATUS FOR LIFTING SHIPS. 

THE following account of a trial of an apparatus for this purpose, 
invented by Mr. Maquay, is extracted from the Geelong Advertiser 
of July 15th : — 

The first public trial of Mr. Maquay’s ship-lifting apparatus was 
made yesterday, in Corio Bay, and the success attained was so 
| complete as to fully justify all the expectati of the P 
who have become the agg on of the patent, and on the 
| strength of it have, we believe, bought the sunken steamer, the 
| City of Launceston, A barge was moored about a quarter of 
,amile from the shore, in five fathoms of water; at the stern of 
| this barge a smaller one, 20ft. in length and 10ft. broad, laden 
— chains — stones, to be ge of ten =| had aoe sunk, 
and it was this heavy mass which it was pro; to lift bodily 

frets fallowin descriptiun of the ed 
ollowing is a iption apparatus emp A 
| ge me EM 3ft. Gin. in height, with a diameter ot We 6in., 
| is filled with water; in this are placed 50Jb. of zinc and a 
carboy containing 1121b. of sulphuric acid. The cylinder, which 

weighs about a ton, is then lowered on to the vessel it is 
circular pieces of prepared can _ 
( 











| 


| to raise; two large 





assistant naturalists in the superior schools, assistant ast: ’ 
librarians, &c.; they may, moreover obtain the degree of doctor 
without ing through the intermediate change of licentiate. 
The third prospect opened to the pupils of this school is perha’ 
the most promising :—Lastly, the great industries will certainly 
claim some of these pupils when it has been made evident that 
their certificates of study signify practical ability joined to the 
highest theoretical knowledge. 

he school is open to all the world, without any limit as = 
age, grade, or nationality, but all pupils must undergo a prelimi- 
nary stage of three months or at the termination of which 
the director makes a report; they are then examined by a per- 





additional expense, a grand system of superior scientific educati 
may be established. The Corps Legisiatif has voted the necessary 


credits for the years 1868 and 1869 for the establishment of general | 
laboratories of instruction and research, and the Imperial decrees, | 


taken in connection with the Minister's report, set on foot in con- | 


nection with the laboratories a general system of popular scientific 
education of the highest character. 

The main idea of the plan is bold, simple, 
the making the p t educational staff 
available for the new institution. 

The Minister touches with caution on the fact, pretty well known 
to all the thinking world, that lectures like those delivered at the 
College of France to mixed public audiences are very far from 
yielding all the results which their founders expec of them, 
and that what are really wanted are sound class ures to form 
regular students. ‘‘ When,” says the Minister, ‘‘our professors, like 
those of the German Universities, have veritable disciples, while 
retaining the precious qualities of our national ter and with- 
out renouncing the art of speaking well, which is in fact a result of 
thinking - y, they will give more time to the labour of literary 
or historical erudition, which is held in such high honour on the 
other —_ of the Rhine, and not high enough amongst us at 

With the view to carry out the plan referred to the Government 
has introduced into its budget an augmentation of the salaries of 
professors in the superior schools and colleges, to come into — 
tion from the year 1869, in recompense for the additional ar 
which will be demanded of them in giving class lectures in addi- 
tion to their present public ones, an innovation already introduced 
in some of the faculties. 

Such an arrangement is of more importance in scientific than 
even in literary education; in science every pupil should be 
practised in the experiments, manipulations, and researches which 
appertain specially to the course of study, for every science, with 

single exception of mathematical analysis, has its necessary 
exercises, 

Of course the great professional schools of medicine, chemistry, 
&c., have their laboratories and their dissecting rooms, and labo- 
ratories are attached to the variouschairs of science, but these are 
for the professors only, and are not open to the pupils as they 
should be and will be under the new arrangement. 

The new laboratories will be of two kinds, one for instruction 
the other for research, the former being as it were nurseries for, 
and supplying the professors with assistants for the latter. Such 

tories of of which three or four already exist in 
Paris, have, says the Minister, ‘‘ enabled Germany to arrive at that 
great development of experimental science which we watch 
with so much uneasy sympathy” —a curious expression, which shows 
the power of language in decorating a rough stick with flowers. 

In some cases, says the report, the laboratory of instruction and 


and sensible, namely, 
apd establishments 








manent commission which sends up a list tothe Minister, with 
whom alone rests their nomination to the school. Why any 
ministerial interference is Ps after a competitive examina- 
tion before a commission of the highest professors in France, we 
cannot understand; perhaps it is a mere form, a rod held in terrorem 
over the heads of the refractory, but it is totally out of keepin 

with the pleasing absence of an official programme caentionel 


above. 

Pupils can only remain three years on the school list. All the 
private lectures and normal lessons of the professors are open to them 
as well as the laboratories of instruction; they are bound to 
furnish written essays, précis, and analyses on given subjects and 
works published in France or abroad, and to make researches in 
the libraries and museums on set subjects, and to report results in 
writing ; and the pupils in the natural history section will take 
part in scientific excursions under the direction of the professors. 

No mention is made of fees, so that the education appears to be 
perfectly met and moreover the Minister may, upon the 
recommendation of the superior council, allow an annual indemnity 
to the Py a of the sch 

Pupils quitting the Ecole Normale and 7 -¥ in public instruc- 
tion may be appointed fortwo years by the Minister assistant 
preparators and masters in one of the sections of the school with 
salaries of £48 or £80. The directors of the laboratories have also 
the power of recommending pupils who show great aptitude as 
their assistants, and the Minister has the power of awarding them 
indemnities. 

Each section of the school is placed under a commission of five 
members nominated for three years by the Minister of Public 
Instruction, and chosen by him from the list of di of 
laboratories and studies, as the professors of the school are called. 
The commissions have just been named, and the list will show that 
the direction of the new school includes many of the best scientific 
bames in 

The commission of the first section consists of Messieurs 


Bertrand, Chasles, Delaunay, Serret, and Puiseux ; the second, of 
Messieurs Balard, Frémy, Wurtz, Desains, and Jamin ; the third, 
of Messieurs Claude , Brogniart, Decaisne, Milne 
Edwards, and Hébert; and the fourth, of Messieurs Maury, 


L. Rénier, De Rougé, Waddington, and Breal—all members of the 
Institute of France or professors in the faculty of sciences of 
Paris or at the College of France. Directors of laboratories not 


| members of a commission have the right of being present, with a 


and Belles Lettres, 


that of research may be united in one establishment and presided — 


over by the same professor ; this is merely an economical arrange- 
ment. One clause in the report is of great importance, and 
deserves to be quoted entire :—‘* The essential condition of these 
laboratories will be that the savants who direct them will be 
entirely at liberty to carry on their experiments, and direct the 
studies of the pupils in their own way unfettered by any official 
P’ me.” This is such a novelty in French arrangements that 
it deserves s 

e, that at a given moment the thousands of pupils in all 
the public schools were studying the same lesson or 
same lines, 


thumb will be relaxed so far as the authorities are concerned. 


ial note ; the unfortunate declaration of a French | 
| medals, honourable mentions, subventions, or syecial recompenses. 


repeating the 
will not then apply to the new school ; te one of | th 


| deliberative voice only, when any question touching their laboratory 
is di i 


is 

The superior council of the school is composed of the four 
commissions and the following ex-officio members :—The perpetual 
secretaries of the Academies of Sci and of Inscriptions 
the administrator of the College of 
directors of the Museum, the Observatory, 
the Ecole Normale, and the Imperial Archives, the adminis- 
trator of the Bibliothique Imperiale, the conservators of 
the Museum of Antiquities, and the deans of the faculties of 
science, letters, and medicine. 

The directors of the laboratories and of studies will grant cer- 
tificates to their pupils, and make annual reports to the commission, 
and after examination of these reports by the superior council the 
Minister will entrust successful pupils with missions and award 





France, the 


The organisation of the new school extends to the provinces, 
e di of laboratories and studies connected with scientific 


| establishments in the departments as well as the pupils to enjoy 


The object of the new school, the Ecole Pratique des Hautes | 


Etudes, is very clearly explained; it is not to be essentially a pro- 


fessional school, Cea 4 for improvement. “The young man,” | 


says the report, “‘ who feels within him the sacred flame at which, 
perhaps, genius may light its touch ; he who has completed his 


neral studies, or the spirit of which may be repugnant to him; | 


who is not tempted by the hopes of a lucrative calling, or who 
may be irresistibly attracted from a profession already acquired 
towards pure science, does not find in our present establishments all 
the means to se, her rapidly and surely to the object 
of his vacation.” Besides ks, collections, and general lectures, 
he wants precise directions, general council or support, and the 
means of verifying by observation and experiment the facts which 
he has acquired. ‘‘Able professors,” says the report, ‘‘often discover 
peculiar bents or capacities in their pupils, and in the case of 
chemistry during the last thirty years much-has been done in the 
way of superior education, and the rank of France in the world 
of science has greatly benefited thereby. The object now is to 
supply the other branches of science with schools like that which 

done so much for science.” 

The title of the new school is certainly not a happy one, and this 

is evidently felt by the minister who says:—‘“‘The word practical 


the same privileges as those of Paris. The department of 
Calvados has availed itself of these privileges, and voted a sum of 
money for a laboratory of research instituted by the faculty of 
sciences of Caen for the study of agricultural chemistry. 

The school is announced to open in the middle of the month of 
November, and the list of candidates for admission numbered a 
week or more since 157 names ; 15 ih the section of mathematics, 
51 in physics and chemistry, 47 in natural history and physiology, 
and 44 in history and philology. Some of the candidates are 
doctors or agrégés, some are members of a profession ani 
several are foreigners. 

Several of the laboratories are ready, or will be so soon ; that 
physical laboratory directed by M. Jamin was opened last year at 
the Sorbonne, a e chemical laboratory for M. Pasteur and 
M. Sainte Claire Deville is building, and others for ors geology, 
and physiology will soon be Same f in the same es lishment, 
Messieurs Desains, Duchartre, Claude Bernard, and Hébert being 
named directors. At the College of France and the Ecole Normale 


chemical laboratories of M. Balard and M. Berthelot will be 

at the of the and those of i under 
the direction of M. and of physiological 
under M, Pasteur, somewhat later. M. Milne Edwards’ 


| d ter having oom by means of network of ropes 
| lower ends being = ether round circles of rope) been 
| formed into the shape of oons, with a capacity of cubic 
feet each, are lowered down, and by means of angle-irons 
| chains firmly affixed to the sunken body. All having been made 
ready by a diver, he strikes an iron bar passing through an 
aperture at the top of the cylinder, and bearing upon the glass 
carboy of sulphuric acid, which it smashes causes the 
acid to mix with the zinc and water, and thus coming in con- 
| tact with the oxide of zinc quickly causes hydrogen gas to 
generate. This is then eqpvepel to the two balloons h two 
india-rubber tubes affixed to two taps on the cylinder, and the 
balloons becoming inflated with a gas fourteen and a-half times 
lighter than the atmosphere we breathe, quickly rises to the 
surface of the water—that is to say, if the dead weight th 
fastened to is not too heavy—and it is calculated that each of 
when fully inflated, will lift ten tons of dead weight through 
water, though, judging by yesterday’s experi t, they will lift 
great deal than this. As the weight required to be raised 
yesterday was only ten tons, only one balloon was called into 
requisition, and only half a charge of acid and zinc placed in the 
—_—- Everything having been got ready for the lowering of 
e cylinder, Mr. uay—who, by the = is a first-class diver— 
donned his 146 Ib. weight diving dress. He went over the side of 
the vessel, and quick was the word given to the men at the air- 
pump to “blow away.” After a lapse of a few minutes the 
sign was given from below to lower the cylinder; this was 
done, when my there came a check, Mr.  < finding 
that the cylinder had not landed in the centre o the 
This was, hovever, quickly remedied, and after the of half- 
an-hour up comes the diver again with the information that one 
of the guy-ropes had broken, causing the cylinder to lie on one 
side, and that one end of the barge had sunk into the oozy mud. 
This information caused much anxiety, as it was feared the 
cylinder might le over and make the carboy burst before 
everything was y. After two or three such ——— a. 
always occur on a first trial, the signal was given, and the 
was lowered into the water, and firmly fixed to the chains placed 
athwart the punt. A thud was heard, proving the iron carboy 
smasher to have been struck, and then all were on the qui vive 
wishing to see the balloon inflate. There was a great rush of air 
to the surface of the water, and many thought the balloon had 
burst, but this was simply impossible—for if too much 
came out of the tube it would escape from under the balloon; 
commotion on the water was caused by the escape of the atmo- 
spheric air which the bag contained when it went down. Gradually 
it could be seen the balloon was inflating, but it was at the same 
time discerned that the stuff of which it was made, viz., canvas, 
with a coating of gutta-percha steeped in naphtha, was not air-tight. 
The escape of gas was not, however, commensurate with the supply, 
and at the lapse of eleven minutes the balloon, having 
the punt from the bottom, came up with a jump, and rose three 
or four feet out of the water, the punt being suspended 18ft. at 
least from the bottom, and was being kept in suspense when our 
reporter left, showing that it could easily be towed into shallow 
water and secured. e diver, on rea ing, was greeted with 
three hearty cheers upon his success, and all went away delighted. 
In fact Mr. Maquay was more successful than even he anticipated. 
He only guaranteed that one balloon would raise ten tons, but 
the manner in which it dragged up the punt yesterday, laden to 
the extent mentioned, and overcame the suction which must exist 
between a flat substance sunk into greasy mud, is a J gen! convine- 
ing proof that it would have raised half as much again. It is 
pm A weed that to raise the City of Launceston it will require 
twenty cylinders and forty balloons, but more of course can be used 


if req 
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A PATENT CASE. 


A cass of considerable interest and importance, as showing the 
difficulties which sometimes beset the successful application of 
ts, came off at the Swansea County Court before his honour, 
udge Falconer, and a jury, on Thursday last. The court was 
crowded during the whole hearing by tile and ial 
gentlemen, who manifested pve he Pe interest in the case. The 
plaintiff was Mr. H. G. Fairburn, oo. &c., of 45, Goswell- 
street, Oid-street, London; and the defendant Mr. Alfred Page, 
proprietor of Patent Fuel Works, Port Tennant, near S ; 
the action being to speneee Re sien os OS Se ee ee 
—-Mr. Smith, solicitor, of Merthyr, appeared for the plaintiff, 
Mr. Clifton, solicitor, of Bristol, for the defendant. Previously 
to the case being called on Mr. Clifton, with the view as he said 
of shortening the case, asked the piaintiff whether he was not an 
outlaw under a writ now lying in the sheriff's office for the 
county of Middlesex, issued by a Mr. Heron, solicitor, of ba ee 
Holborn, at the instance of a Mr. Surridge. The plaintiff swore 
most distinctly and positively that he did not know either of the 
gentlemen named, and was not ‘‘to his knowledge” an outlaw 
under a writ issued from the Sheriff's Court, Middlesex. His 
honour then directed the case to proceed, and Mr. Smith stated 
the case on behalf of the plaintiff. Mr. Fairburn was an engineer 
| oad, meee CaF See ete = See eens, Say Oe 
making patent fuel, an o or making bric 
| The defendant was at one time a in the firm of Mocatta 
and Co., of Port Tennant, but Mr. Mocatta had become insolvent. 
In consequence of certain negotiations which had taken place the 
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ihe ustedes, the plaintiff being to be 

paid ‘hachinary ofthe defendant, the plant Difficulties 
eke , occurred -s the patent to the 
machinery, which resulted in the iting ‘the defendant a 


a io 7 Goawell-street, Old-stree 
London, 31st July, 1 ws are aware, I have been preven 
by circumstances over which had no control - devoting my 
entire time and attention to the completion of the works at 
Swansea, in the success of which I am as mmuch interested as your- 


ry t’s train.” 
On ‘ie felon y plaintiff received the following te’ geen from 
defendant :— “Come to-night’s mail--terms your letter.’ 

Mr. Clifton here raised a technical ob: _— > the effect that 
these documents not being stamped could not be used in evidence 
or sued upon. His honour ruled that that one of the documents 
must be stamped. Mr. Smith paid the penalty of £11 and had the 
documents stamped, and the case proceeded. 


Upon receipt of telegram, the plaintiff went down to Swansea 
and remained in the service of defendant from the 1st August, 1867, 
to the 22nd of February, 1868, when he was peremptorily dismissed 
by the defendant. Plaintiff “claimed wages, therefore, for seven 
months and ten days, which would pote to £184 7s. 6d., out of 
which he had received £130 15s. 10d. , leaving a balance of £53 lis. 84. 


THE PATENT JOURNAL. 
Condensed'from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional . Protection for Six Months. 

1739. WILLIAM ADKINS, Birmingham, “Certaln improvements in stocks and 
dies for screwing bolts and other like articles.”—26¢h May, 1868. 

2206, ARCHIBALD MUNRO, Arbroath, Forfarshire, and TLLIAM BSNN&T 
ADAMSON, — N.B., “Improvements in the manufacture 
or casting of tools. "13th July, 1868. 

2310. JAMES BOWRON, Forest Hall, near peer | and GEORGE 
LUNGB, South Shields, Durham, “ Impr ia the of iron 
and steel,” —23rd July, 1868. 

2351. JAMES ‘HIGGIN, Manehester, “ Improvements in making aniline black, 
and in applying it to textile fabrics and yarns.”—27th July, 1968. 

371. JOHN ONIONS, Great Union-street, Newington-causeway, Surrey, “ Im- 
provements in means employed to ascertain the number of passengers or 
visitors, bey og ane received by omnibus conductors and other 

et 1868 





2852. HENRY MARRIAN, King’s Heath, “Worcestershire, “tenprovements: ‘in 
2853. JOSEPH DE Misy, Rue de la bes en Belgium, ‘‘ Improve. 
mechanism 


ments in cases for holding rallway tiekets, and ‘in: for withdraw. 
ing railway tickets from the -aid cases. 
854. ALEXANDER MELVILUE CLARK, Chancery:tane, — “Improve- 


ments in eleetro-magnets.”—A communication feom Félix Gruet and 
‘Gruet, Boulevart St. Martin, Paris. 
2855. GBORGE BRERBTON SHARPE, Liaueiwedd Builth, Soath Wales, “Im. 
‘provements in the construction of fire-grates.” 
2857. ay Betts, L ses merss City-road, Lendon, “Improvements in 
ng bottles, jars, and other like reeeptactes.”” 
2859. Wittan ROBERT taxa Southampton buildings, Chancery-lane, =. 
Sie ‘Improvements in the manufacture of heads for doll#and for other 
—~A communication from George H. Hawkins,'New York, U.S.—i6h, 


tember, 1868. 

2360. "THOMAS Bears, Stowe Park, near Buckingham, ‘‘An improved 
steam plough.” 

2861. |. JOHN a Crofthole, Sheviock, Cornwall, “Improvements in the 








persons.” 
2585. JULIUS NRUMUNN, Bedford-street, Bedford square, London, “ fh 
ments in gg for generating and purifying coal lighting gas, the said 


or cee ing adapted to household or domestic use, the gasholder auto- 
- ne: Sey and the surplus gas produced used as fuel.”—19th 
ugust, 


2637. CARL JOHANN REINHART JAHNS, Liverpool, ‘*‘ Improvements in appa- 
ratus for obtaining motive power, and for registering the quantity or quaa- 
tities of steam, water, or other liquid gases or vapours, and for pumping 

purposes.” —25th 4 

2711. HENRY AITKEN, Falkirk, Stirling, N.B., “ Improvements in treating 
grain, pulse, hay, straw, and root crops, for ‘the parpose of speedily drying 
and bringing the same into sound condition, and in the means employed 
therefor.” —2nd September, 1868. 

2730. CHARLES TRAVIS, Great Howarth, near Rochdale, JAMES CHADWICK, 
Wardle, near Rochdale, and JOSEPH LAW, Ashworth-street, Rochdale, Lanca- 
shire, “Certain improvements in condensers of carding engines.”"—4th 





bat in order to bring the action in the County Court he aband 
the £3 Us. 8d., and now claimed the sum of £50. The inti 
was then sworn, and after having proved the statements made by 
his advocate, he was severely cross-examined by Mr. Clifton. He | 
saitl that by the terms of his engagement he was required to devote 
his whole time and attention to the interests of the defendant, 
whichthe did. In order to adapt his patent to the defendant’s 
machinery they were obliged to reorganise and reconstruct the 
whole of the works. Was never offered £50 for the whole job 
by.Mr. Johnstone or anybody else. Did not tell either Mr. Page 
or Mr. Johnstone that the whole work would not occupy more 
than two months. Mr. Page did not give me notice that he would 
not pay more than £100 for the whole of the work. The firm never 
aeoused me of wasting time. Went*home at Christmas, but was 
ouly away a short time. Mr. Page did not order 600 tons of pitch 
upon my recommendation, I saying the works would be ready in a 
few days. Mr. Page did not tell me he lost £500 on that pitch 
in consequence of the works not being ready. Have charged 
my. salary by lunar months—did not think defendant would be 
“‘Junatic” to pay by the lunar month instead of calendar month. 
Was oceupied some time with the brick machine, as well as the 
patent fuel machine.—Re-examined by Mr. Smith: Had to re- 
arvange the whole of the old works of machinery, so.as to make 
them, by means of his patent, turn out 300 or 400 tons of fuel per 
day. This:conelauded the case for the plaintiff, when Mr. Clifton 
re-addressed the court and jury for the defence. In the first place 
he contended, under the Act of Parliament, the plaintiff had no 
right/to charge lunar months, all such contracts being for calendar 
months. This being the case the plaintiff had only been in the 
employ of the defendant six months and twerity days, for which 
his salary would amount to £166 13s. 4d., and as he had received 
£150 lis. 10d. would now leave due £36 1s. 4d. But the chief 
point of his defence was that the plaintiff had wasted his time in 
endeavouring to apply his patent to defendant’s machinery—that 
in point of fact he had never done so—had not therefore "Fulfilled 
his contraet—but had been the means of the defendant losing 
very large sums of money in consequence of the representations he 
had made that the works would be in operation in a very short 
time. Mr. Alfred Page, the defendant, was’then sworn, and after 
admitting that there-was no dispute as to the terms under which 





the plaintiff was engaged, viz., £25 per month, said that when the 
plaintiff first came down to Swansea he said the whole works 
would be completed in two months more or less. Believing those | 
representations, he entered into a contract for the supply of 600 | 
tons of pitch to be delivered during the months of September, | 
October, November, and December, and the fitst part of the pitch | 
was delivered in September. Lost about £500 upon that pitch in | 
consequence of its depreciation in value, not being able to proceed 
with the make of fuel, the works not being ready. “Repeatedly j 
spoke to the plaintiff about the works not being ready, and he told 
me they would be ready in the course of three or four days. | 
About the beginning of December was deputed by the other | 
members of the firm to tell the plaintiff that we could not put up | 
with the delay and the expense any longer, and that we h 
determined to pay him £100 for the whole job. Told him so, but | 
plaintiff remained long after that. He went home at Christmas, and | 
remained away some time. About February was again deputed | 
by the firm to say that we could not tolerate him any longer, and | 
that he must leave at once. Dictated a letter to plaintiff to that 
effect, and also told him so. He said the works would be ready 
in-a day or two, and that he would wait to see them start. 
Plaintiff left on the 22nd February. In addition to the first lot of 
600 tons of pitch, 2000 tons more were contracted for by the firm, 
upon which we lost about £1200 in consequence of its depreciation 
in value. We could not execute orders, the works not being com- 
pheted. Upon being cross-examined by Mr. Smith, the defendant 
said : About April we issued De ge pectus for a joint- -stock com- 
pany, in waich we described both the patent fuel and the brick- 
thaking machine, Said the brickmaking machine was in itself a 
“valuable patent.” We stated in our prospectus that the 
patent which we had secured, combined with the existing ma- 
chinery, enabled th eprojectors of the company thoroughly to test 
the efficacy of the patent, and to ascertain beyond a doubt that by 
that machinery fuel could be manufactured of a superior quality 
and at a less cost than by any known process, besides entailing 
<a less outlay, and =: + a! simplicity being less liable 
i or d ved such statements when the | 
Gouget was issued, from the te temperiny trials which had been © 
made. The works have never properly constructed. Mr. 
Johnstone corroborated the statement of the plaintiff, adding, the 
works are not yet in operation. ‘Was a party to the prospectus. 
‘Was a partner in the works and in the patent both of the patent 
fuel and brickmaking machine. Asked £1000for his share in me 
patent. The whole works were defective. Would ‘not 
for the whole of them. They were obliged to employ others to was 
up the machinery. Mr. Edward Parsons, the superintendent 
engineer at the Messrs. Lambert’s works, Port t, Swansea, 
deposed that he knew the defendant’s works well, and had seen the 
work of reconstruction and reorganisation going on. Believed two 
months would have been ample to have:made the whole oe 
if unlimited control was given to order all that was required. Had 
examined the works to a great extent, and what had been done 
was altogether defective in the constructive parts and useless as 
far as economy was concerned. Cross-examined : Have had diffi- 
culties in the construction of machinery. = a tae fuel nae 
in the ae eon was about two yea 
fitting.up the machinery, but tint was Beene had to dir 
the possi ~-agh of 2 Safringing upon between fifty sixty’ patents. 


After a little f bee ren 
seed itamsed th jury, his Honoursummed upthe whole 

case, earn te Seam questions to the jury :—Ist, Was the 
tiff eapleget a or calendar months? and, 2nd, Was he 
alleged, or allowed to remain onthe works 





| 





pe ole: bree the solicitors | 





documents 

for plaintiff for £38 4s, 10d. for calendar 7 t, 
Dpon ‘the ee ‘of ‘Mr the verdict was not 
recorded e court, awaitin pikintid being application which might’be 
made*at A next sitting as to tiff being an outlaw. 


p , 1868. 
| 2744. THOMAS WILSON, Birmingham, ‘t Improvements in breech-loading fire- 


arms.” 

2745. WILLIAM TATLOCK, Frankfort, Germany, and CHRISTOPHER NICOLAY 
ABELSETH, Philadelphia, Pennsylvania, U.S., “ Improvements in apparatus 
for manufacturing gas.” — A communication from James Stratton, Phila- 
delphia, Pennsylvania, U.S.—5th September, 1868. 

2763. ALEXANDER RICHMOND STOCKSR, New Croas, Kent, and JOHN ALFRED 
EDGLEY, Lamb's Condult-street, London, “ Imprevements in hollow caps and 
stoppers, and the employment of them with bottles and other vessels, and 
in machinery, apparatus, or means to be used for producing part of the same, 
also improvements in the articles to be employed with such or other caps, and 
in the means for constructing them.” 

2771. SAMUEL BENJAMIN, Bayswater, Middlesex, “A new or improved blind 
for hansom eabs or other open vehicles.” —8ih September, 1868. 

2781. s AMES SHAND, Upper Ground-street, Blackfriars, Surrey, “ Improve- 
ments in steam boilers.” 

2783. THOMAS BENNETT, Birmingham, ‘ Improvements in the ae 
of spoons, forks, and ladies, which improvements are also applicable 
handles generally composed of sheet or hoop iron, or other. sheet metal, A. 
in the machinery or apparatus employed therein.” 

2785. EZRA PADLSY, Tipton, Staffordshire, Improvements in anchors.” 

2793. JOHN OLIVER and CHARLES OCTAVIUS MCALLUM, Newcastle-upon- 
Tyne, *‘Improvements in the utilisation of the alkaline, neutral, and saline 
salts contained in the mother-liquors or weak alkali resulting from the 
manufacture of crystals of soda or other alkaline salts.” 

2795. WILLIAM ROBERT LAKE, Southam; oton-buildings, Chancery-lane, Lon- 
don, “ in cond for steam engines.” —-A com- 
munication from Franklin Ransom, Buffalo, New York, U.3.— 0th September, 
1868. 





2797. ORMROD COFFEEN EVANS, Lambeth, Surrey, “Improvements in the 
mode of constructing girders and other parts of bridges and beams.and girders, 
and other parts in other structures and superstructures, parts of such im- 
provements being applicable to spring bottoms for bedsteads, mattresses, 
sofas, or other articles.” 

2799. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, “‘ Improvements in 
machinery or apparatus for sifting, cutting, and mixing tea.” 

2801. ISAAC HUDSON, Stockport, Cheshire, ‘‘ Certain improvements in self- 
acting tilts for casks, barrels, or other receptacles.” 

28)3. EDWARD THOMAS HUGHES, Chancery-lane, London, “An improved 
mode of annealing gauze wire."—A communication from Jean Delage and 
Alfred Boudinot, Angouléme, France. 

2807. JOHN ROBERTS, King W illiam-street, London, “ Improvements in shoes 
for horses.and other quadrapeds.’ 

2809. MICHAL HENRY, Fieet-street, London, “ Improvements in apparatus for 
weighing, and also in cranes or lifting apparatus combined with weighing 
apparatus.”—A communication from Pierre — and Loais Joseph Jay, 
Boulevart-St. Martin, Paris.—11th September, 1*6: 

2810. HBNRY BROOK WOODCOCK, Lowmoor, Yorkshire, “A new manafacture 
of metal for axles, rails, tires, and other purposes.’ 

2811, CHARLES TURNER, Preston, Lancashire, “ Certalm improvements in fur- 
naces.” 


2813. FREDERICK WARNER, Jewin-cresc2nt, London, “Improvements tm con-- 


structing bore-holes or wells, and in-pumps to be used therewith, and for 
other purposes.” 

2815. WILLIAM ROBERT LAKE, Southampton buildiags, @hancery-lane, Lon- 
don, * improvements in machinery for manufacturing brashes.’—A commu- 
ean Joseph Sheldon, New Haven, Connecticut, U.S.—12th Sep- 


2819. CLINTON EDGCUMBE BROOMAN, Flect-street,-London, “Improvements 
in the manufacture of metallic plates or blocks, particu arly applicable as 
armour for shivs, forts,and other like structures.”"—A commeanication aon 
Eugéne Frederic Goguel, St. Etienne, France. 

2823. JONATHAN DUMBLETON PINFOLD, Rugby, Warwickshire, ‘‘ Improve- 
ments in machinery or apparatus for grinding grain, and in the means for 
driving or aetvating the same. 

2825. HENRY JOHN TURNBULL, Sanderiand, Dartram, “ Improvements in pre- 
serving and keeping clean the bottoms of iron ships, and also iron submerged, 
and iron structures exposed to the action of the atmosphere or water.” 

2827. JOSEPH HEWES, Upper Manor-street, Chelsea, Middiesex, “ An apparatus 
for day or night advertising on land or afloat.” 

2828. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* Improve- 
ments in apparatus for drawing off or bottling liquids.”"—A communication 
from David Perret, Boutevart St. Martin, Paris. —14th September, 1868. 

2829. EDWARD VICKERS, Compton-street, Goewell-road, London, “ [mprove- 
ments in the manufacture of hats and caps aud other coverings for the 

ead.” 


2830. CHARLES DENTON ABEL, Southampten-buildings, Chancery-lane, Lon- 
don, “‘ Improvements in the means and apparatus for securing buttons to 
articles of dress.”"—A communication from Jacob Rothberger, Vienna, 
Austria. 

2831. MARTIN BENSON, Hinde-street, Manchester-square, London, ‘* Improve- 
ments in steam mechinery or engines.”—A communication from 
James Riley Maxwell and Ezra Cope, Cincinnati, Ohio, U.%. 

2832. ENOCH SARJEBANT, Birmingham, = < Improvements in the manafac‘ure of 
gaseliers, gas pend gas b é , and other gas fittings.” 

2833. HENRY JEWITT, Kentish Town, Middlesex, “A new toy representing 
game cocks or other ‘birds or animals in the act of fighting.”—A communica- 
tion from William W. Rose, New York, U.S. 

2834. CHARLES DE BERGUB, Strand, Westminster, “Improvements in gas 





cooking: stoves.” 
| 2835. FRANCIS BRADY, St. Jobn" s-terrace, North Gate, Regent’s Park, Middle- 
and In Ing machines. 





® sex, “* in 

= ‘JAMES EDMONDSON, Manchester, “ Certain improvements in the method 
or secoring the metallic hoops used in bales.” 

ene. GEORGE DAVIES, Serle-street, Lincoln’s-inn, ‘London, “An improved 

machine for hulling and cleaning or polishing coffee, rice, and other grain.” 

—A communication from James Fowle Baldwin Marshall and Augustus 


Jones, Boston, , U.S. 

3840. ROBERT ‘Martin, Westminster Bridge-road, on yf “An improved 
ape aateg for scraping and otherwise cleaning boots and shoes.” 

2841. ED ROOKER, East-street, Lamb’s Condait-street, Londen, ‘“An im- 
et eartain rings.” 

2842. WILLIAM ROBERT LAKE, Southampten-buildings, Chancery-lane, “‘ An im- 
proved covering for walls, ceilings, and other surfaees.”—A communication 
from Frederick Woolcot Armstrong, Plainfield, New Jersey, U.S. 

USSER, Jewin-crescent, “ Improvements in fasten- 
and locks for travelling bags, pocket-books, writing cases, and other 


receptacles.” 

2844. WILLIAM DURHAM, Conte Sia N.B., “ An improved mode of 
preserving or protecting from corrosion wire webs and strainer plates used in 
the manefactare of paper.” 


2845. RICHARD Hopson, West Ham, _. “An improved construction ‘of 
punching machine.”—15th September, 1868. 

HAVARD and ae See HARMONY, > aon, 
Blackfriars, Improvemen Means. and apparatus for 
preserving meat, fowls, ‘an eggs, fruit, vegetables, and other ‘animal or 
vegetable matter.” 

2847. JOSEPH ORRIN and THOMAS GEER, Little Sat, lentes, London, ‘* Improve- 
‘ments in the method of and apparatus for cutting the edges of books, which 
ee ene Se Sas Ce ree paper and fer other 

2848. ee HORROCKS, Ainsworth, Lancashire, ‘‘Certain improvements in 


#2850. GEORGE ROBBRT SAMSON, Wells-street. ,Oxford-street, London, “Im- 
sprorgnents a Sn semeaeaes 
9851. JOHN ‘WALMSLEY, Preston, 


the guards andthe drivers 
trains, and between the guards and the passengers in the said trains.” 





Mn eper elee el 





2362. wromeau 1 THOMAS WATTS, Birmingham, ‘ imp in i 
raised hollow vessels.” 

2863. ‘WILLIAM. EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvemerts 
in apparatus for raising water aud other duids.”—A communication from 
Henry Clark Sergeant, New York, U.S. 

. WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery-lane, Lon- 
don, “Improvements in explosive compounds.”—A communication from 
, San Francisco, California, U.S. 

a. GEORGE HARMAN oe tte eons grove, Bayswater, Middlesex, 

cand supplying and 
Ba or vapours fo a A — other purposes,” apne partying 

2869. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ Improvements in 
the combastion of liquid fuel, and in the farmaces and apparatus employed 
therein.” — A communication from Clement Sauvage, Paris, 

2871. ROBERT SMITH, Compton- road, Istington, ame “* Improvements in 

means for fouling of iron and other ships’ 
bottoms. 


2873. JOHN HEAD, Ipswich, Saffolk, “ Improvements in eonstracting wire 
fences, and in apparatus used therein.” ‘“—A commanication from William 
Archibald Murray, Waitahuna, Otago, New Zealand.~17th September, 1868. 

2875. THOMAS EDWARD HUGHES, hancery-lane, London, “ Improvements in 
Ls gS hines.”—A jon from Charles Henry Hudson, New 

or’ 

2877. H&NRIETTA VANSITTART, Richmond, Surrey, “Improvements in the 
construction of screw propellers.” 

2879. EDWARD TEMPLEHOFY, Dombrowka, near Posna, Prussia, “‘ A potatoe- 
planting machine.” 

2861. -WILLIAM NEEDHAM and James KITE, Vauxhall, Surrey, “ Improve- 
— in machinery or apparatus for depurating flaids."—18th September, 
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2883. WILLIAM H&NRY HUGHAN, Newton Stewart, N.B.,“‘ Improvements in 
the treatment of night-soil, sewage, and other like refuse matters, for the 
purpose of deodorising and converting the same {nto manure.” 

2887. JOHN BLAKSY, Leeds, Yorkshire, *‘ Improved apparatus for stretching 
and repairing boots and shoes.” 

2891. LOUIS D&8ENS, Charing Cross, London, “Improvements in the construc- 
tion of miners’ safety lamps.” 

2893. BENJAMIN DICKINSON, Hopetown, Darjeeling, India, ‘‘ Improvements in 
treating the leaves of the tea plant and other similar materials, aad in ma- 
ehinery and apparatus to be employed therefor.” 

2895. NEDRICK JARVIE, Greenwich, Kent, and WIGLIAM MILGER, Glasgow, 
Lanarkshire, N.B., ‘‘improvemests in apparatus for the manufacture ot 
oakum, tow, and similar materials.” 

2697. GEORGE SANDEAS, Birmingham, ‘‘ Improvements in safety valves.”—A 
communication from Richard David Sanders, Bombay, East Lodies. 

2899. WILLIAM COCKILL WoopcocKk Owlerton, Nether Hallam, Sheffield, “ An 
improvement in the construction of bakers’ ovens."”—\9th September, 1868. 
2901. NATHANIEL STEVENSON, Wimpole-street, Leadon, “ A novel method of 

working ornamental fouatains.” 

2903. JEREMIAH LORKIN, Ni Surrey, “Improvements in coffee- 
pots, teapots, and other similar ve4sels.” 

2905. JOHN KIRK, Woolwich, Kent, and JOHN BATSTONE, Westminster, “ An 
improved method of fixing or attaching armour plates to vessels, fortifica- 
tions, and other stractures.” 

2907. CHARLES VERO, Ath Warwickshirc, “ Improvements in the 
manufacture of hats and coverings for the head.” —21st September, 1668. 

2909. FRANCIS WILLIAM FOX, Atlas Ironworks, near Bristol, Gloucestershire, 
“ Improvements in locomotive engines and carriages for railways.” 

2913. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ improvements 
in apparatus for registering the speed of ships and vessels and of streams.”— 

A communication from Armand Banaré, Boulevart de Strasbourg, Paris. 

2915. WILL(AM LEATHAM, Brooksfield Works, Hunsiet-road, Leeds, Yorkshire, 
**Impr in for p cidents to steam boilers, and 
fopcrawing off steam therefrom or r redueing | the pressure of such steam, also 
in apparatus for drawing off water duced by the i tion of steam 
from pipes or vessels containing steam under pressure.” —22nd September, 1868. 

2917. THOMAS LUCAS, Bary, Lancashire, and WILLIAM GalMsHAW, Ashton- 
poet -Lyne, Lancashire, “Improvements in the preparation of wool to be 
iehted.” 

2921. EDMUND WILLIAM HALLIDAY, St. Peter's Wharf, Hammersmith, “ Im- 
provements:in means or apparatus for lubricating cylinders, shafts, and Ahe 
rubbing parts of machinery generally. 

2925. ALLEN BOOTH and JOHN HARRISON, ee Lancashire, “*Tm- 
provements in sewing h — 23rd Si 

2929. ARTHUR MONOTT WEIR and MARSHALL AuTi Wer, Elm. Lodge, 
Newton road, Bayswater, Middlesex, “ Imp in p s] ic appa- 
ratus employed in transmitting motive power for signalling and i 
or for other parposes,” 

293!. CHARLES HENGsT and HENRY WATSON, Fulham-road, Chelsea, 
Middiesex, JOHN BELL MUSCHAMP, Upper Thames-street, London, and 
NEWTON WILSON, High Holborn, London, ** Improvements in the manafac- 
tare of carburetted hydrogen or taminous gas.” 

2933. EPHRAIM DEATH and JOHN ELLWOOD, Leicester, “ Improvements in 

ping apparatus.” 

2935. DAVID COWAN, Long-acre, London, ‘‘ Improvements in float valves for 
the admission of hot and cold water and other fluids into and out “of 




















eisterns.” 

2937 CHRISTOPHER CATLOW, Burnley, Lancavhire, ‘‘ Improvements.in looms 
for weaving.” 

2939. WILLtAM THOMAS WATTS and DANIEL JOSsPH FLEETWOOD, a 
ham, *‘ Improvements in — a to hydraulic and other presses, 
of which ployed for or with other descriptions oa 
machinery. "24th Mptenter, ieee. 

2943. JOsePH LOUIS RENE STECKEL, Serle-street, Lincoin’s-inn, London, “ Im- 
provements in wind musical instruments.” 

2947. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
fu adhesive stamps, applicable for postal, internal revenue, and other pur- 
pases.” —A commanication from Addison Calvin Fletcher, New York, U.S. 

2949. WILLIAM JBLLICORSE LEDWARD, Middlesboroagh, Yorkshire, “ Improve- 
ments in 3 for the time when workmen 
come to or leave their emp!oyment.” 

2951. EMILE ees ew hill, Middlesex, “ Improvements in. electro- 











"2 1868. 

2955. Sa MuS ‘SUTCLIFFE, Levenshulme, near Manchester, ‘‘ Improvements in 
warping mills and hecks.” 

2957. JOSHUA Heap, Ashton-ander-Lyne, Lancashire, “ A new system of gear- 
ing which is applicable to tathes, drilling, shaping, and screwing machines, 
and See in all cases where an extra purchase or concentration of 


wer is 
2961. JOSHUA c" Jones, Watling-street, and GEORGE EDWARD WILKINSON, 
Brunswick-place, City-road, London, “ Improvements in the manufacture of 
paste and cardboard, and in apparatus employed therein, which apparatus is 
to other 


also icable purposes.” 

2963. VicTOR GALLET, ‘Broom-parade, Ecclesal)-road, Sheffield, “ Improve- 
ments in the manafacture of cast stecl.” 

2965. FREDERICK BSRNARD yee Victoria-street, Westminster, “‘Im- 
ae ae boring or working in roek, stone, or earth.”— 


1868. 
2967. JaMBS SHEPHERD, Whitefield, Lancashire, “* I: ts in 
for the prevention of smoke, and for regulating the supply of air to furnaces." 
2973. JAMES oy + Heston, Middiesex, ‘ Improvements) in 
September, 
2975. JOBN SMITH, Manchester, ‘‘ Certain improvements in machinery for 
-weaving and eutting fastians and other fabrics.” 
2977. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An im- 
muy also serve as a salety belt.”—A 
Dumont Husson, Faabourg St. Martin, Paris. 
Londen, 





proved ae pee apparatas, which mu 
communieation from 


par ane ena ante Chancery-lane, « kn improvement 
the manufacture of boots an@-shoes.”—A commanication frcm Adolph 

bye, Ebeitoft, Denmark. 
2985. LOUIS HANNART and AUBERTIN, jan., King-street, 
well, London, “ A new tool or mould for moulding or casting @lecs or 
wheels requiring to-ha numerals, or “or 
‘designs formed aronnd or about: their circumferences, in metal«or other 


2989. WintiaMt Gane Nottingham, and JOmN Moons; Manchester +“ pmprove- 
apie io ometen a Londen, in. means 
‘and apparatas. , steering, and tarning 








Ocr. 16, 1868. 
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2993,.JOmN.LAMBEAT,. Nose-lane. Ironworks, Norwich, ‘* Improvements in or apparatus grinding or sharpening the cutters of reaping and mowing acting steam engines are controlled, so that the engine works smoothly, “ts 
apparatus for raising water.”—30th September, 1868. machines.” — 18th June, 1868. peculiarly applicable to steam pumps or pumping engines; ani, Thirdly, in 

a HENRY JOHNSON, yy me pe London, “Improvements means by which the steam valves of such engines are actuated. In 

production colour for dyeing printing. comraunication invention inventor employs separate steam 

Invention. protected for Giz Months on the, Deposit of| 1" uu Darand, Bale, Swtsuiand,fhed Juve, 1688. abaast vebrws, S04 im coder thas the seam valrapteny be, samad to clape.ot 
" Tourmsow Bovs: Park, ton, 2024. PoTTO BROWN, and BATEMAN BROWS, “Anim-. varying points of the stroke of the engine by means of the governofy he 
3007. GEoReE —— SS ee a pn proved staff or instrument to be used to ascertain the irregularities in the meee BUNS AEN Ns ena Oe ene mane 
Suprenement fn eo cnennioteny oft pT ontee mary surfaces of milistopes, with a view. to their correction.” —3rdJune, 1868. steam valve or valves by means, of.a rod or otherwise, said cylinder, 
onan ak 2063. TIMOTHY COLEMAN BLANCEFLOWER, Great Yarmouth, Norfolk,*‘An which be. driven by means of an eccentric, or amy other couveqient 

Waring, Yonkers, New York, U.8.— " improved mode of packing preserved meats and fruits for ' Aerice, is fled with a suitable liquid, and is provided with am opening 

. the 8 aan Diat of £50 has been Peid. 1064. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, “Improvements in from one end to the other, the said opening being fitted with a plug, 
Patents on which tamp. y - 4 machinery for spinning hemp and other texttle fibres.”—A valve, or valyes. As the said cylinder is moved by means of the engine to 
2593. JULIUS HOMAN, The Grove, Camberwell, Surrey, ‘* Wrought iron Thomson, Paris.—26th June, \868. which it is attached, the valves or plags are caused to the said com- 
—T th 1865. 2075. JAMES MORRIS, ~road, Middiesborough, Yorkshire, “‘Improve- munication between the two ends of the said cylinder, and allow the oil 
2694..JULIU8 HOMAN, The Grove, Camberwell, Surrey, “‘ Fireproof floors and ments in steam boilers.”— June, 1868. or other fluid to flow from one side of the piston to the other, thus releasing the 
cedlings. "—7th October, 186). 2085. CLINTON EDGOUMBE BROOMAN, “Improvements steam valve or valves, which may be made to close by meams.of steam or & 
9615, JOHN JOSEPH. PARKES, London-street, Paddington, Middlesex, ‘* Rail- in apparatus for bleaching or lixiviating fabrics and skeins.”—A communica- spring, or in any other couvenient-way, The said. valyes or plugs are. made to 
way station and other gas lamps.”— 10th October, 1855. from Auguste Scheurer Rott and Scheurer Rott, fils, Thann, France.— open by means of suitable connections coming in contact with a triangle or 
2636. WILLIAM MATHER, Salford. Ironworks, Manchester, “ Heating calender 20th June, 1868. wedge, which is moved by means of the governor, and as the piston of the 
bowls and other cylinders or rollers "— 12th October, 1865. 2128. JOHN HENRY JOHNSON, Lincoln’s-inn-felds, London, “ Improvements wedge or triangle is altered, so the cut-off takes placesoomer or later The said 
2568. HENRY FRANCIS SMITH, Manchester, ** Composition or material to be in the construction of oo from Rafus Spaulding cylinder may be fixed, and the triangle which derives one motion from. the 
ed in waterproofing, or rendering woven fabrics impervious to Merrill, Boston, Massachusetts, U.S. —2nd July, 1868. governor may be made to oscillate in a direction at right angles to that motion, 
Cth , 1865. 2290. JOHN MARSDEN HucToR, Blandford St. Mary, Dorsetshire,‘‘ Improve- and thes actuate the said plugs or valve. The mode of making the steem 
2601. MICHAEL HENRY, Fieet,street, London, “ Railway carriages and loco- ments in fusee boxes, and in mechanism connected therewith.”—2ist. July, weboen chem Giasing bo ante Semanatanes Gandaninass In carrying out the 
."— A communication.—} tth October, 1865. 1868. second part of this be admits steam to one side of the piston to pro- 
2647. WILLIAM ROBERTSON and JAMES GUTERTB OnCHAR, Dundee, Forfar- , 2314. PETER PEARSON, Leeds, Y: ‘Certain improvements in the treat- duce the stroke in one direction, whilst the other side of the said piston is open 
shire, NiB., “ Finishing textile fabries.”=- 13th October, 1865. ment and preparation of cocoa.”—23rd July, 1868. tw the atmosphere or to the exhaust. pipe. Another piston, called the water piston, 
2652. JOSEPH TANGYE, Birmingham, ““Muchinery foreutting screws.”—14th | 2396. THOMAS PROSSER, Chancery-lane, , ** Improvements in distilla~ connected to the one above named, is submitted to the pressure of the steam in 
October, 1865. tion, and in the means or epparatus employed therein.”—30th July, 1868. , but Chat pressure is transmitted throagh water, the portion 
2693. JOMN TAYLOR, jun., Christehurch-road, Streatham, Sarrey, ‘‘ Tiles for | 2000. HENRY CAUSER ENSELL, St. Helen's, L hire, “‘ impr of the cylinder containing the water pisten being in communication with the 
.”"—18th October, 1865. smelting copper and other metals, and in furnaces for smelting copper and boiler below the water level. During the steam stroke of the engine the water 
9787. JAMES HINKS and JOserH HiNxs, Birmingham, ‘‘Lamps for burning other metals, and for other purpeses, and in obtaining products from the | contained im front of the water piston is driven back towards or into the boiler, 
paraffin oil and other volatile liquid hydrocarbons.” —28t October, 1865. gases and vapours given off during the smelting of copper and other metals.” and during the return stroke the water returns, and steam isexhausted. The 
2636. JOHN LINTON, Ousegate, Selby, Yorkshire, “* Utilisation of town sewage — 20th August, 1868. piston is controlled by means of a plug or stopper, which can be made to on- 
for agricultural purposes.” —12th October, 1865. 2703. JOHN ADAMS and HENRY BARRETT, St. Helier, Jersey, ‘‘ An improved tract the opening through which the water enters to and leaves the water piston. 
In carrying out the third part of this invention he makes the piston of direct- 


2628. JASPER HENRY SELWYN, Woocland Crag, Grasmere, Westmoreland, 
ee certain kinds of breech-loading fire-arms.”—12th October, 
1 


2027. VERNON AUGUSTUS MESSINGER apd VIRGIL JACKSON MESSINGER, 
Massachusetts, U.8., ‘‘ Shirt collars and besoms,”—A communica 


for 


tion— October, » 

9630. AUGUSTE AIME. LERENARD, Rue Pali-Kao, Paris-Bellyille, France, 
“ New composition of in¢ia-rubber mastic or cement.”—12ih October, 1865. 
2669, HENRY SKINNER, Worcester, “ Apparatus for working railway switches, 

points, and signais.’’—ifth October, 1865. 
WILLOUGHBY SMITH, Gutta-percha Works, W harf-road, Middlesex, 
ene working submaine electric telegraph wires.”—26# October, 


! 
2776. THOMAS BROWN JORDON, Milton Cottage, South Lambeth, Surrey, 
* steam in combined vertical cylinders.”— 28th » 1855. 





Patent on which the Stamp Duty of £100 has been Paid. | 


2499. ALEXANDER CHAPLIN, Sackville-street, Middlesex, “ Combined winding 
engine, botier, and cooking and distilling apparatus.”—7th October, 1661. 

2536. JAMES DOWNS, Kingston-upon-Hull, Yorkshire, ‘‘ Pumps and stops used 
for working hydraulic presses.” —10th October, 1861. 


| 


2568. JOHN GILBERT, Church-street, Old Kent-road, Kent, “ Endless rail- | 


ways.” — 15th October, 1861. 


Notices of Intention to Proceed with Patents. 
1553. FRANCIS WILLIAM CROSSLEY and WILLIAM JOHN CROSSLEY, Man- 





chester, Pp ts in 
tion of flax and other plants, and 
13th May, 1868. 
1752. JAMES REIDY, Doddington-grove, Kennington Park, Surrey, ‘‘ An im- 
ra or pickaxe for excavating, mining, and other purposes,” —23th 
‘ 


May. \. 
1792. OSBORNE REYNOLDS, Debach, Woodbridge, Suffolk, Ma.,“ Improvements 

in apparatus for steam ploughing or cultivating.” —30th May, 1868. 
1795. JABEZ BUNTING FARRAR, Halifax, Yorkshire, ‘‘ Improvements in or 
tical or for spinning or twisting fibrous sub- 


separating it from the fibres thereof.” — 





vP a 
stances.” — ‘si June, 1868. 

1801. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 
“Improvements in apparatus for preventing iocrustation in steam boilers.” 
—A communication trom Ro 
Adolphus Dick, Paris. 

1803. THOMAS CHRISTY, New York, U.S., “Improvements in paper-satining 
machines.” 

1811. LOUIS STERNER, Great Qneen-street, W y #2 
the manufacture of driving belts, bands, or straps.” 

1812. FREDERICK SCHAFER, Golden-square, London, “A new or improved 

for ng wax and dirt from the tops of corks in bottles, and 

binati such with an appliance for drawing the corks.” 
—2nd June, 1868. 

1823. EDWARD FAIRBURN, Kirklees Mills, Mirfield, Yorkshire, ‘‘ Improve- 
ments in condensers for working wool or other fibrous substances.”—3rd 





v 





a 
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June, 1868. 
1828. George HARTLEY and PAUL ROBERTSHAW, Bradford, Yorkshire, 
“In in the construction of steam boilers, and generating appa- 


ratus in conneetion therewith.” 

1229. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ Im- 
provements in the construction of ”—A communication from Jean 
ae Lattes and Raymond Francois Fauré, Passage des Petites Ecuries, 

‘aris. 

1834. ROBERT WOINAR, Vienna, Austria, “ Improvements in central-fire cart- 
ridges for breech-loading fire-arms.” 

1836. Jomn WoarTH and ABRAHAM BARKER, Rochdale, 


and spinning fibrous materials.” — 4th June, 1868. 

1842. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in combination locks.”— A communication 
Salem, Washtenaw, Michigan, U.S. 

1844. CHARLES DENTON ABEL, Southampton-baildings, Chancery-lane, Lon- 

i y"—A 


'y for breaking the ‘ boon,’ or refure por- , 


bert Breckenridge Baker and Charles James | 


tn | 


| 


| 


from Isaac Wixom Lamb, 


stopper for bottles for containing aérated or gaseous liquids.” —2nd Sept 
868. 


2742. WILLIAM HENRY CRISPIN, Stratford, Essex, “ Improvements in the | 


manufacture of artificial fuel.” —5th , 1868. 

2763. ALEXANDER RIOHMOND STOCKER, New Cross, Kent, and JOHN ALFRE 
EDGLEY, Lamb's Conduit-street, London, “ Improvements in hollow caps apd 
stoppers, and the employment of them with bottles and other vessels, and in 
the machinery, apparatus, or means to be used for producing part of the same, 
also improveu.cats in the articles to be employed with such or other caps, and 
the means for constructing them.”—sth September, 1868. 

2781. JAMES SHAND, Upper Ground-street, Blackfriars, Surrey, “ Improve- 
ments in steam boilers.” 

2793. JOHN OLIVER and CHARLES OCTAVIUS MCALLUM, Newcastle-on-Tyne, 
“Improvements in the utilisation of the alkaline, neutral, and saline salts 
contained in the mother-liquors or weak alkali resulting from the manafac- 
ture of crystals of soda or other alkaline salts.”—10¢h September, |868. 

3007. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Imp in the fi of tufted or pile fabrics, and in ma- 
chinery for manufacturing the same.”—A communication from John Thomas 
Waring, Yonkers, New York, U.S.—\st October, 1868. 








All persons having an interest in opposing any one of such appi!cations 
should leave particulars in writing of their objections to such application at 
the office of the Commismoners of Patents, within fourteen days of its date. 





List of Specifications Published during the week enc ing 
10.h October, 1868. 

252%, 4d.; 314, 4d.; 505, 18. 10d.; 508, Is. 4d.; 503, 8d; 511, 10d.; 514 
10d.; 517, 8d.; 519, 1s.; 523, 8d.; 536, 8d.; 537, 10d.; 589, 3s.; 540, 1s.; 543, 
6d.; 544, 10d.; 545, 10d.; 548, 10d.; 549, 10d.; 558, 8d.; 556, 8d.; 557, 10d.; 
558, 10d.; 560, 6d.; 561, 1s. 4d.; 563, lod.; 566, 1s. 2d.; 570, 8d.; 571, 8d.; 
575, 1s. 8d.; 577, 8d.; 579, 1s. 4d.; 585, 8d.; 586, 1s.; 587, 8d; 509, Sd.; 600, 
10d.; 608, 8d.; 628, 8d.; 637, 1s. 10d.; 664, 6d.; 703, 4d.; 704, 4d.; 7 : 






706, 4d.; 707, 4d.; 708, 4d.; 709, 4d.; 712, 4d.; 713, 4d.; 714, 4d.; 715, 44.; 
717, 4d.; 719, 4d.; 724, 4d.; 782, 4d.; 733, 4d.; 735, 4d.; 736, 4d.; 739, 4d; 
742, 4d.; 747, 44.5 744, 4di; 749, 4d; 451, 4d.; 754, 7d.; 759, 4d.; 761, 4d; 


3 749, . ; 
762, 4d.: 768, 4d., 765, 4d.;°767, 4d.; 768, 4d.; 771, 4d.; 776, 4d; 778, 4d.; 
780, 4d.; 782, 4d.; 783, 4d.; 784, 4d.; 789, 4d.; 700, 4d.; 808, 4d.; 973, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the ‘ost-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patcn: office, Southampton-buildings, Chan- 
cery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patenis. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
99). W. E. Gepon, Wellington-street, Sirand, London, “ Smoke consuming fire- 
place or ."—A commanication.— Dated 24th March, 1868. 

This invention consists lly of a case ded to be filled with coal, 
and presenting at its lower part an opening, by which escape the gases drawn 
by the chimney. In order that the fire-place may be smoke consuming, it is 
ne: y that this opening be lower than the layer of barning coal. The in- 
vention is not described apart from the drawings. 

991. W. R. Boorusy, Adelaide, S. Australia, “ Mechanism to produce rotary 
motion in engines.” — Dated 24th March, 1868. 

From a point on thesuriace of a cylinder ordrum of hard metal, right and left- 

handed grooves, worms, or threads are cut at a pitch equal, or ntarly so to the 
i fi of the cylinder. The lengths of the grooves, or the distance be- 








don, * A new or improved stopping motion for spinning h 
commoenication from Amand Boutemy, Nord, 

1848. FRANCIS REDDICLIFFE, 
“ Improved b 1 arr 
partially applicable to pistons.” 

1849. ALEXANDER PRINCE, Trafalgar-equare, Charing Cross 
pro in the ft of metal castings.”—A comm 
Edward L. Brown, Philadelphia, P: yivavia, U.' 

1960. WILLIAM JUDSON ADDIS, Tanna, Bombay, “Improvements in carts, 
parts of which i are applicable to other vehicles.” 

1851, ORLANDO THOMAS NeWwTON, North Egremont, Cheshire, and GrorGEz 
ALEXANDER NEWTON, Liverpool, “ Imp li to steam 
——— other furnaces for the more perfect jsati 


ot % 
1852. James WANDSWORTH, Manchester, ‘‘ A new fabric or composition suit- 
able for soles and heels of boots and shoes, and for other purposes.”— 5th 


June, 1868. 
1867. ABRAHAM KERNEY, Halifax, Yorkshire, “Improved machinery or 
apparatus for treating or preparing spun or twisted silk waste for dressing or 


1862, ALFRED VINcENT NEWTON, Chancery-lane, London, “ Improved 
apparatus for Storing and measuring petroleum and other liquids.”—A com- 
munication Frederick Moritz Beral Bertram, Hamburgh, North 


Germany. 

1865. HENRY RIVIERE, Westbourne Park-villas, Bayswater, Padd ington, and 
FREDERIC THOMAS BAKER, Fieet-street, London, “ Improvements in ma- 
chines and hand tools used for closing the ends of central-fire and pin cart- 

when loaded.” —6th June, 1868. 

1874. Dominic CorrEY, Newton Moor, near Hyde, Cheshire, “ Improvements 
in locks.” —8th June, 1868. 

1880. THOMAS DEYKIN CLARE, Birmingham, ‘“‘ Improvements in moulds for 


AAL, uw 


Seglenias Mine, Li tg y, 
ts applicable to pump buckets, and 


. London, “‘ Im- 
cation from 
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and 





casting metallic articles, and in the treatment and means of finishing cast 
metallic articles.” 
1884. ARCHIBALD MUNRO, Arbroath, and WILLIAM BENNET | 


Forfarshire, 
ADAMSON, Glasgow, Lanarkshire, N.B., “ An improved method of manufac- 
turing tools for hewing or cutting stone, slate, marble, and other substances, 
im in the ds or rials of wh 


pr ich such tools are 
made.”—9th June, 1868. 
1886. GEORGE DaVIES, Serle-street, Lincoln’s-inn, ap’ 





v 


tween the points of their intersection, being equal to one-halfthe pitch. The 
ends of the grooves or threads are rounded off as they approach their points of 
intersection. This cylinder has a shaft through it, towhich it is firmly fixed, 
the shaft being free to revolve in thrust blocks at each end of the cylinder. At 
ap angle of 99 deg. with each other, and parallel to the cylinder and shaf’, two 
planed sides with steel faces are placed ; within these slides are sliding blocks 
with axles through them, which point through the grooves of the cylinder towards 
the centre of the shaft, and have steel rollers on them free to work in the 
grooves of the cylinder; opposite the ends of the slides are placed cylinders with 
the ends of their piston firmly fixed into the sliding blocks, the one being 
at full power, or half way down one groove and slide when the other is at 
either end. A cam or other medium of power is admitted to act on either side 
of the piston by means of a smaller screw or cylinder with grooves placed on 
the end of the shafts nearest the cylinders, and having friction rollers working 
in the grooves attached to the ends of levers connected with the valve spindles. 
This smaller screw is free to revolve on the shaft through half a revolution, so 
that by turning the same through that distance the motion of the engine is re- 
versed. With a fly-wheel the engine may be worked equally well with one 
piston and siding block.— Not proceeded with. 
998. F. W. CROHN, Cullum-street, Fenchurch-street, us for 
obtaining motive power from a fall of water.” — Dated 24th March, 1868. 
According to this invention (which relates to the Janvin or parailel fow 
turbive) the inventor carries the weight of the shaft and wheel by means 
of a thrust bearing at a distance above the wheel, this bearing being such as is 
used with screw propeller shafts—that is to say, a namber of annalar grooves 
are formed in the bearing, and corresponding collars or flangeson the shaft fit 
into them, and on these collars or flanges the weight of the shaft and 
wheel . In order to steady the wheel another bearing is employed 
immediately above it, and this bearing he mak 
wood, as is also p ised in ti stem 
shafts. This bearing he casts or fixes to the 
blades are formed, and this casting fits into a ring or socket in such a manner 
that the wheel, directing blades, and 
together by tackle applied to the upper end 
turbine being readily examined.— Not proceeded with. 


“ 











London, 

in the construction of lounging chairs."—A communication from Auguste 
Emanuel Eliaers, Paris. 

1890, WILLIAM HAMER, Bowden, and JOSEPH DAVres, Rancorn, Cheshire, 

Improvements in the furnaces of salt pans.” 
1897. OND PHILIBERT JEAN LOUIS TERREL, Villié-Morgon, France, ‘‘ An 
@pparr us for heating wine and other fermentable liquids, part of 
Pp t eing applicable to other puposes.” 

1902. WILLIAM HENRY WESTWOOD, Dudley, Worcestershire, “ Improvements 
in gasholers, gas purifiers, and other apparatus used in the manufacture and 
distribu‘ ion of gas for illamination.”—10th June, 1868. 

1904. SAMUEL BARLOW and THOMAS EDMESTON, Stake-hill, Lancashire, and 
THOMAS KEELEY, Hyde Junction Ironworks, near Manchester, “ Improve- 
Mens :). furnaces for steam boliere and other pui . 

1917, ALEXANDER SOUTHWOOD STOCKER, Lamb's Conduit Works, Artillery- 
street, | orsieydown, Surrey, “ 1m provements appertaining to infants’ feeding 
bottles, and in the manufacture, combination, and employment of the whole 
or part of the »rticles to be used therewith, part of which may also be bene- 

F ficially employed tor o:her purposes.”—11th June, 1868, 

1837. NICHOLAS DEMETRIUS SPARTALI, Liverpool, “‘ Improvements in appa- 

ratus for burning hydrocarbon oils for the generation of heat.”—12th'yune, 


1 
1982. JAMES HEMINGTON, Chatteris, Cambridge, ‘‘ Improvements in machinery 





” 











1011. J. WARBURTON, jun., Sandal, York, “Steam engines!’"—Dated 25th 
March, 1863. 
The p claims the struction and employ t, in ti with 
steam engines, of circular or annular cylinders, and pistons capable of revolving 
therein. 


wae ho ee Wednesbury, Stafford, ‘* Blast furnaces.”—Dated 25th 
868. 

This invention has for its object the bet er regulation of the foree of the 
blast the tuyeres of blast furnaces, and it is effected as. foliows :— 
Instead of employing one governing valve for any number of tuyeres, the 
inventor employs an independent valve or equivalent check to each tuyere, by 
which arrangement he is enabled to apply a stronger or weaker blast to any 
one or more of the independently of the joder, aad thus to 
regulate the working of the furnace by applying stronger or weaker biasts 
precisely through whichever tayere or tuyeres it may be requisite.— Not pro- 
ceeded with. 





1033, H. DAVEY, Victoria-chambers, ‘“1stminster, ** Steam engines.” —Dated 


26th M 1868. 

This invention consists, First, in an improved means. by which the admission 
and emission va!ves of steam engines are actuated, so that the governor is 
made to vary the point in the stroke of the engine at which the supply steam 
is cut off with the resistances or work which the engine has to over- 
come, or, ast is termed, variable expansion produced by means of 
sg vernor; Secondly, in an improved means by. which the pistens of direct- 


z 


1039. W. 8. PAGE, and R. East, Nine Elms, Surrey, “ Steam boilers, &c."— 
Dated %th March, 


The patentees claim the application of a system of perforated cylinders.to the 
the water and other extraneous matters 





| 1046. 8. HOLMAN, Lawrence Pountney-lane, Cannon-street, London, *‘ Steam 
| pumps.” — Dated 271th March, 1868. 
The patentee claims, First, the combination and arrangement of a steam 
m d and d d, having two pistons, the outer side of each 
causing the inner side of each to act as a pump, or 
ion thereof, such as for water engines, or water 
| meters, or blast engines or exhausters. Secondly, the construction and arrange- 
| Ment of the steam slide valve, and the methods of operating the same, repre- 
| sented and described, or any mere modification thereof. Thirdly, the constrac- 
| tion and arrangement of buffer valves, seatings and stops, as represented 
| ond described, or any mere metifestion thecal. 
1047. J. BATES, and J. TAYLOR, Dukinfield, Chester, ‘' Apparatus for cleaning 
the flues of bowers and boiler seatings.”— Dated 27th March, 1868. 
| This apparatus consists of one or more framed and hinged scrapers, made and 
fitted with a rod or rods in sectional lengths, and jointed for 
the appa! atus forwards and backwards. This division and jointing of the rods 
is intended to facilitate the introduction and withdrawing of the apparatus to 
and from the flues where the space in front of the boiler is confined. 
1052. G. Davies, Serle-sireet, Lincoln's-ian, London, “ Steam engines.”— 
—A communication. —Dated 27th March, 1868. 7 
The patentee claims, First, the different arrangements and combinations of 
engine composed in pairs of one cylinder for the introduction of steam at a 
greater or lesser pressure, and another cylinder for expansion, the cranks 
Secondly, 





pump, rep 
| being acted upon by steam, 
mere dificath a 





i 








the arra 

the driving shafts, either directly or by means of any kind of couplings. 
Sixthly, the aiff means of bining cylinders to drive two screws by 
the aid of arrangements described. 


London, ‘‘ Engines for obtaining motiv ¢ 


1056. W. E. NEWTON, lane, 
— Dated 27th March, 1868. 
t of 


motion, and inside this cylinder turn pistons having an alternating 
Thirdly, a novel arrangement of supplying the steam. We cannot quote the 
details of this invention, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

954. C. GUNNER, Kennington, “ Lifeboats.”—Dated 20th March, 1868. 

This invention relates to certain i in the jon of life- 
boats, the object being to provide a sel/-righting boat, and to secure the sailors 
and persons rescued from any situation of danger from being afterwards lost by . 
| the upsetting of the life-boat. The patentee proposes to form the boat with a 
| cabin at each end, and central part of its length for the reception of persons 
| rescued, air tubes being applied for ventilation; these cabins are below the 
| level of the gunwale, and above them the air chambers are arranged for 

buoyancy. The seats for the rowers are to be placed at intervals between the 
| cabins, and the men are to be strapped or secured to the seats. He alsa pro- 

poses to apply a ball or ‘receptacle of any suitable material to the central part 
| of the boat by means of a rod and pivoted joint; this ball or receptacle is filled 
with air, and is secured upright, or nearly sp, while the beat isin proper 
position, by means of a flexible or elastic band on each side attached to each 
gunwale; but when the boat is capsized the air ball or receptacle rises against 
either of the gunwailes and lifts them up and oui of the water, when the. boat, 
| by the motion of gravity, instantly rights itself; the elasiic band then 
brings the air ball to its vertical position in the centre of the boat. The top of 
receptacie 








the air ball or 


961. G. MACDONA, Hampstead, near London, 
Jor conveyance, transport, and locomotion.” —A 
March, 1868. 

|. Here the body of the conveyance or carriage 

form suitable to the peculiar use to which is it to be applied, having am axle and 

wheels of the ordinary form; the latter, however, are so made as to be capable 

of turning or rolling on their peripheries upon agd within wheels of mach 

larger diameter which are attached to the axle of the carriage, but which move 


by the inner 
larger wheels, causes the rotation of the larger wheels, and taus carries 
the carriage. If the carriage used has only only one.axle with a pair 
driving wheels, then there will be similarly one pair of large carrying 
and so gn in like proportion. It must be understood, however, 
the outer periphery of the tire of small driving wheels is formed with a groove 
or projection, so as to run upon a corresponding projection or groove upon the 
inner periphery of the tire of the large carrying wheels. 

———, 

Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
| Preparing, Manufacturing, Printing, Dyeing, and Dressing 
| Fabrics, dc. 
935, G. DAViES, Serle-street, Lincoln's Inn, London, ‘* Machinery for combing 

cotton, &c.”—A communication.—Dated 19th March, 1868. 

The frame of ‘this machine in suitable vearings a driving shaft to 
which rotary motion is communicated by means of a pulley fixed on one end 
thereof. At the other end of the same is a disc provided with a cam which 
operates through a pawl arm and lever upon a ratchet wheel, and thus gives 

| pair of feed rollers, the upper one of which fs elastic. On the 

site side of the disc isa crank pin which, by means of a con 

crank, imparts a vibrating or rocking motion toa shaft. To 

| are firmly attached two or more frames & wooden block, 

surface of which is formed into a a < 
These 
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THE ENGINEER. 





Ocr. 16, 1868, 








teeth inclined in an opposite direction to those of the combs in the block above 
named. There is also a knife s arranged that its upper edge rests against the 
rear surface of the elastic feed roller, about on a level with (or rather below) its 
‘axis, the Jatter being carried in bearings which are capable of being moved 
towards and from the edge of the knife by acam movement and spring. In 
front of the series of combs and below the knife is a series of brushes to which a 
vibrating motion is imparted Above the ni and vibrating comb is a re- 
volving card cylinder, actuating by gearing from the main driving shaft, and at 
the rear of this cylinder is a vibrating doffing comb driven from the first named 
rocking shaft, and beneath the said comb fs an endless travelling apron for con- 
veying the combed cotton or other fibre through a pair of condensing rollers 
into a receiving can at the rear of the machine, 
940. J. L. GEIGER, Great Winchester-street-buildings, London, ‘* Doubling, 
, and throwing silk, &c."— Dated 19th March, 1868. 
Here the bol bbdins or spools on which the silk is wound are mounted on 
spindles which at their lower end stand in cups of earthenware or other material. 
The spi sdles pass through slotted holes in a guide rail, and they work in an in- 
clined position, resting against driving pulleys on an axis to which arapid rotary 
motion is given. The side of each driving pulley is bevelled to correspond with 
the inclination of the spindle resting against it. The weight of the spindle and 


weight sufficient to retain in the pan as much water as it is desired, but which, 
nevertheless, allows the valve to open and discharge any surplus water. This 
valve is held open when the handle of the closet is raised (or moved), and the 
same handle then opens a tap or valve to admit water to the pan. When the 
handle descends (or ts replaced), the water supply tap or valve and the pa 
valve close immediately. There are other f other features in the invention. 


Class 6.—FIRE-ARMS 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, Lc, 
952, J. ABRAHAM, and T. A. BAYLISS, ee. * Central fire cartridge 
breech-loading fire-arms.” — Dated 20th March, 1868. 

This invention comprises, among other features, the following: —In construct- 
ing these cartridges the inventors form the cases or shells, by preference, of 
sheet metal; they may, however, be formed partly of metal and partly of 
paper or other flexible non-metallic material. In making the said cases or 
shells of metal they draw them solid from a disc, or cut them in proper 
lengths from tubes. They make a series of inci<ions or depressions in the metal 
case: or shells, the said incisions or depressions being either parallel to the axes 
of the Seng or ‘shell, or oblique thereto, or situated in a helical direction. The 





that of the bobbin upon it causes it to bear against the driving pulley 
to enable the pulley to communicate rapid motion to the spindle by frictional 
contact. The silk is drawn or unwonnd from these bobbins or spools whilst 
they are in rapid rotation. The spindles work together in pairs, and the fibres 
belonging to a pair of spindles are led together on to asingle bobbin or +pool on 
which they are wound. The axis of this winding bobbin or spool is able to rise 
and fall in guide grooves, so as to enable the bobbin or spool to rest upon a 
roller, which is driven continuously at the speed at which it is desired that the 
silk should bs drawn from the spindles. The fibres as they pass from the 
bobbins or spools on the spindles to the ad bobbin or spool are led around 
studs to adjust their tension, and then they pass together through a glass hook 
or guide, having a to-and-fro movement to distribute the fibres evenly on the 
winding bobbin or spool.— Not proceeded with. 

047. C. MaTueER, Salford, “ Apparatus for opening and cleaning wool, dc.”— 

Dated 20th March, 1868. 

This invention consists, First, in the general bination and arr of 
the parts forming a machine for opening and cleaning wool and other fibrous 
substances. Secondly, in the application of an adjustable register valve for 
admitting air over the feed rollers to regulate the currents of air entering under 
the revolving guard, so that the fibres may be kept within the casing and the 
impurities allowed todrop. Thirdly, in applying a condensing apparatus to open- 
ing and cleaning machines, which condensing apparatus consists of a creeper on 
which the fibres struck off by the brush are are deposited, and a wire gauge or 
perforated cylinder by which the fibres are formed into a web or fleece and de- 
posited in a suitable receptacle or formed into a lap. As the dust is removed 
from the fibres by the fan above referred to, the air passing through the gauge 
cylinder may pass into the room without inconvenience. 


Class 4.-AGRICUL TURE. 
Including Agricultural Engines, on Implements, Flour 
Mills, 7 





950, A. BROWNLIE, Wishaw, Lanark, ‘‘ Apparatus for heating air for grain 
kilns.” — Dated 20th March, 1868. 

Here the air is heated by being forced or drawn by a fan or other blowing 
apparatus through cast iron pipes exposed to the heat of acommon fire. The 
improvements consist in the construction and arrangement of the pipes in the 

ber or furnace. Two long parallel cast iron boxes are disposed hori- 
at a convenient distance apart, and the inlet air pipe communicates 
with the inner end of one box while the outlet pipe communicates 
with the outer end of the other box. The two boxes communicate with each 
other by a series of pipes of a horse-shoe or arched form, which are placed 
a mee ne fitted into faucetted openings formed in the tops of the side 
arched pipes are, by preference, of a form which, in the cross 
pa bo tao 3 two ah straight sides with rounded ends. The brick- 
work casing of the furnace is arched, but so as not to be in contact with the 
arched pipes, and there is free space round and between these for the circulation 
of the fire gases. The fire-grate is at about the level of the side boxes, into 
which the pipes are fitted, and extends only part of the way back from the 
front end. The side boxes are fitted or formed with partitions to direct the 
air through the arched pipes in convenient sets or sections; thus, in one 
exawple, the air on entering has access to only four of the arched pipes, and 
by. these it passes over to the other side box, whence it returns by the next 
four pipes, finally making its last traverse bp the third set of four pipes.— Wot 
proceeded with. 


958. G. DAVrEs, Serle-street Lincoln’s-inn, London, “ Apparatus to be used in 
the manufacture of millstones.” — Dated 21st March, 1863. 

The patentee claims, First, the employment and application to the manu- 
facture of millstones of the diamond or hard stone tools or cutters acting In 
the manner described, and previously applied by him only to the dressing or 
renovating of millstones; Secondly, the application of the above described 
system of apparatus to the cutting or surfacing of the detached pieces intended 
to form the millstone when bound , or of the millstone itself after 
it has been bouud together ; Thirdly, the construction and employment for this 
purpose of a hi the d functions or movements de- 
cribed, whether such machine is constructed precisely as shown in the drawings, 
or is a mere modification or imitation thereof, constructed and operating ia the 
same or a similar manner. 
962. W.S. BOULTON, Norwich, ‘* Lawn mowers.”—Dated 21st March, 1868. 

The patentee claims, First, placing the bearings of rhe axes of the knife- 
roller and of = ee wheel in lawn mowers, In radial limks which 
move pon the axis of the main roller anc driving-wheel, or ona 
boss or cee ter in the frame concentric with the said driving-wheel, sub- 
stantially as and for the purpose described ; Secondly, fitting the main driving- 
wheel of lawn mowers on to a conical portion of the main shaft, and tightening 
such wheel thereon by means of a nut provided with a conical projection 
substantially as and for the purpose described. 


Class 5. BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


931. W. R. LAKB, Southampton-b as See. London, ‘‘ Ventilating 
gunus ead enhe tne communication.—Dated 19th March, 


1868, 

Here the inventor provides a window frame of any suitable construction, and 
having the space ordinarily occupied by plain glazing filled with V-shaped 
troughs, formed either of transparent or opaque material extending from side 
to side, and partially filled with water sup; ve, #0 as to intercept 
and absorb the dust, while the air is allowed to enter the carriage or building 
fresh and cool from its passage over the water.—Not proceeded with. 

936. J. =. LANE, Great Berkhampstead, Herts, “ Heating or warming buildings, 
éc."—Dated \9th March, 1868. 
The apparatus here used is composed of a series of oblong water chambers, 
tally one above another, with flue spaces between, 
which the smoke and products of combustion pass for imparting the heat 
desired.— Not proceeded with. 
937. W. RICHARDSON, Qldham, ‘‘ Machinery the manufacture of bricks and 
tiles.” — Dated \9th March. 1868. 

The patentee claims. First, the use of a supplementary charger for conveying 
the material from the hopper to that charger which delivers it to the mould, 
Secondly, the use of pins for forming perfora ed bricks or tiles passing loosely 
through the piston, and fixed to stationary bars. Thirdly, the use of perforated 
Le oak pipes traversing the moulds for the purpose of lubricating and 
943. H. CHAMBERLAIN and J. CRAVEN, Wakefield, Yorkshire, and H. WEDEKIN, 

Dunster-court, Mincing-lane, London, 
lime, &c."—Pa~tly a communication. % 

The patentee claims, First, the combination with what are known as 

Hoffmann’s continual action kilns of fixed 





under 
ment, as described. Secondly, the application and use of fires contained in 
grates situate over the mouths of the air inlet apertures of what are known as 
Hoffmann’s continuous action kilns, = for the purpose described. Thirdly, 
the application and use toand in the firing holes to what are known as 
Hoffmann’s continuous action kilns of mcvable contracted mouthpieces 
or inverted hollow truncated cones, as and for the purpose described, 


955. J. H. C. BADE, Dalston, *‘ Close fire ."—Dated 26th March, 1868. 
Here the inventor makes the body of the range of strong sheet iron, the top 
or cover being of cast iron, into which the front, back, and side plates are 
fitted. He provides the range with a double bottom, and upon the upper or 
false bottom he erects the boiler, oven, = farnace chamber, which latter is 
proportionately of very small diameter. The furnace chamber, to which access 
is had by a door in front, is built up on either side with fire-bricks, the heat 
and products of combustion — conveyed away by a flue at one side over the 
oven down the side thereof, and the false bottom (which is left open 
at the end for the purpose) to the boiler, under and behind witic’ it passes to the 
chimney. The heat is thus brought into contact with every avaiiable Fad the 
surface to be heated, by which a great saving of fuel is effected. 


vent the loss of heat by radiation. The ich the fue communicates 
is provided with a suitable draft of the fire 
escape of the heat, and the whole either be recessed in the wall 
in the usual way, or project into the room.—Wot pr. with. 

996. J. + Palace-wharf, Lambeth, London, “ Water-closets.”—Dated 


the paten ec =rploys at the bertom: ut te pan, 
. G ogame: :: oy a . \unterbalance 


and 








incisi permit the case or shell to expand on firing, thereby 
cn the « escape of gas. Afier discharge the case or shell contracts, and 
the empty case is readily extracted from the firearm. A thin metallic or 
other lining is used to more effectually prevent the escape of gas. An inner 
or percussion chamber for holding the percussion eres is situated at the — 
of the cartridge and in its axis. The final of this i ti 

not been filed, but an extension of time for filing the same may be petitioned 


for. 
968. R. G. GREENHOW, Lianidloes, Montgomery, “ Breech-loading fire-arms 
ig the patentee makes an opening in the rear 


., and cartridges. —Dated 2\st March, 1868. 
ling to one arr 
” of the barrel for the insertion of the cartridge, and in the rear of the said 
opening, and in a line with the barrel, he fixes a solid plug, upon which is fitted 
a short tube or hollow cylinder capable of sliding longitudinally in either direc- 
tion on tha solid plug for the purpose of opening or closiNg the cavity in the 
breech. The breech closing tube is eperat«d by a projecting knob or hand lever 
working in a bayonet slot made at one side of the breech, the locking being 
effected by part ally ro‘ating the closing tube and engaging the knob or lever 








nearest to the inlet for the substances to be mashed, is arranged a Selene bles, blade 

or screw, the remaining part or portion of the shaft being pro’ with a 

number of hollow, twisted, biade-like arms having slots formes th therein. 

1023. J. JAMESON, ant, Durham, “ Preparation of sa paper.” 
ted 25th March, 1868. youy 

Here the patentee prints on the paper a design or designs of such character 
as that, by the use of chemical inks, the design shall either be changed in 
colour or obliterated, or, being invisible, or nearly so, shall be —— Visible 
at the parts written upon; or he p &@ paper to more than one 
of those tests, selecting the chemicals, and so supplying = designs asto make 
alterations of the writing or imitation of the jon very difflcult, ir 
not impossible, As an instance of change of colour, the yooh may be printed 
with a coloured persalt of iron, and the writing effected with a ferrocyanide, 
As an instance of obliteration, the design may be printed with & Prussian blue, 
and the writing made with an alkali. As an inst of 
invisible or nearly invisible design, the printing may be done with a ferro- 
cyanide and the writing with a persalt of iron. 
ae. A. P. a. wee 's-inn-fields, London, “‘ Treatment of ores.”—Dated 

March, 186 

m. patentee — the combination with calcining farnaces, or what are 
known as Gerstenhofer furnaces, or modifications thereof, of what are knows os as 
Siemens’ regenerative gas furnaces, or modifications thereof, substantially as 
and for the purpo-e described. 

1030. M. B. OnR, Glasgow, “ Drying and preserving animal and vegetable 
substances.” Dated 26th March, 1868. 

This invention consists in applying steam-heate4 plates in combination with 
currents of air, which may or may not be heated, to the drying of animal 
and veg which subst: , ina subdivided or ground state, 
if mot naturally in small or chin pieces, are placed on or in direct contact with 
such steam-heated plates, 














1044. T. ROUTLEDGE, Ford Works, near Sunderland, and W. Pm, RICHARDSON, 
nigga "Northumberland, “ Bleaching esparto, &c."—Dated 26th 
1*68. 


Here the fibre is first sorted, if necessary, cut and boiled in an alkaline liquor, 
in the ordinary manner, deprived of its colouring matter by washing, with or 
without pressing, as is well known to paper manufactarers ; it is then placed 
in a rotary cylindrical vessel with a quantity of bleaching liquor, and the 
vessel ts closed and made steam-tight. After being rotated or agitated, steam 
is ed until the cont of the vessel are heate’ to a boiling temperature, 





in the end of th= bayonet slot, it being partially rotated in the opposite di 
and slid backward: fr the purpose of opening the cavity and inserting a car- 
tridge. The nose of the breech closing tube is made conical, and fits into a cor- 
responding recess in the back end of the barre). He adapts central fire cartridges 
for use with these improved firearms. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cvoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
960. J. S. Lister, Laurence Pountney-hill, Cannon-street, London, 
A communication.— Dated 21st March, 1868. 

In the pusition of the ordinary lining fitting to the head of the wearer the in- 
ventor applies two rims or bands of flexible material, preferring for the purpose 
a composition of india-rabber or gutta-percha, commonly called “ vulcani‘e.” 
One of these bands is laid close to the inside of the hat and connected thereto by 
sewing or otherwise, and the other is place! just saffizient distance therefrom to 
leave Poe annalar space for the passage of air between them for ventilation.— Not 

with. 
973. S. HOLMES, High Holborn, London, “ Lamps."— Dated 23rd March, 1868. 

This invention comprises, First, apparatus to ensure perfect safety from ex - 
plosion or risk by fire in lamps barning oils and spirits, by insulating the parts 
of such lamps which are liable to become heated from all connection with the 
fittings of the vase of the lamp containing the oll or spirit, by surrounding the 
wick, tube, or other heated parts with a cylindrical or other shaped recess 
filled with air or other non-conductor of heat, of such length as to reach to the 
bottom of the lamp, so that the supply of oil for barning is taken from the 
bottom of the vase of the lamp at ail times during the burning of the lamp, 
while all lateral passage of heat is prevented by interruption of conductive 
continuity. Secondly, the invention consists in 1 in 
arrange’ ents for regulating and extinguishing such lamps as burn materials “4 
& state of vapour generated by their own heat in burning. 


* Hats."— 





Senta 





or thereabouts, bat a temperature as high as 300 deg. Fah. may be used with 
advantage; by this means the whole of the chlorine or other bleaching agent is 
rapidly brought into effect, and exhausted while in contact with and acting on 
the fibre. When the process of bleaching is completed the effete or exhausted 
bleaching agent is run off, or the contents emptied into another vessel to drain, 
and the material being then in the form of bleached paper, stock is treated in 
the usual manner. — Not proceeded with. 

1045. A. WARNER, Lawrence Pountney-lane, Cannon street, London, ‘ Cement.” 

— Dated 27th March, 1868. 

The patentee claims the combination of the oxides of iron or {ron ores with 
sulphate of lime in the manufacture of cement, as described. He also claims 
the use of phosphoric or boracic acid, or any of their salts, or other suitable 
chemical equivalent, which will form a when 
according to this invention, with silicate of iron, oxides of iron, or iron ores, 
either with or without the addition of sulphate of lime, for the manafactare of 
cement, as described. 

1048. A. Scott, Paddington, London, “ Alcoholic, fermented, dry, sweet, or 
effervescent drinks."— Dated 27th March, 1868. 

This invention consists in the pro‘tuction of an alcoholic, dry, sweet, or 
effervescent drink, of which tea or coffee, or theine or caffeine, is an essential 
ingredient. 

1050. F. BAUMAN, Wellington-street, Strand, London, *‘ Certain combination of 
chemical substances,’— Dated t7th March, 1868. 

This invention consists in the use of lime and potash in solution, sub- 
stantially as described, for treating wood and other fibrous material, so as to 
prepare it for the manufacture of paper pulp. 

7. =: Cussis, Kensington, “ Preservation of milk.”—Dated 27th March, 
1868. 





The inventor first boils the milk in a vessel, preferably made of tin, enclosed 
in another vessel containing water. During the boiling of the water he adds a 


| quantity of magnesia, in the proportion of about one quarter grain to the gallon. 





923. B. E. R. NEWLANDS, F.C.S, Charlton, Kent, “ Treating and 
a of spent oxide ef iron which has been ‘used in gas works or other- 
wise.”—Dated \#th March, 1868. 

The sulphur can be dissolved out from spent oxide of iron3by means of naphtha, 
mineral! oils, benzole, or turpentine, but the use of such solvents generally 
leaves the oxide of iron in a state unfit for use in purifying gas or otherwise. 
Again to separate sulphur from sulphuretted hydrogen, accor t'ng to this invention 
the patentee fits it to be so re-used by washing it with bisui, ‘ide of carbon, and 
by this means he sep ining naphtha, miners oils, benzole, or 
turpentine, and leaves the oxide of iron clear and fit for re-use. He recovers 
the bisulphide, which the oxide absorbs by distill ation. 





of 


hen boiled the milk is at once put into cans, which are then 
hermetically sealed. — Not proceeded with, 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
1026. W. P. —— os London, “ Transmitting electric telegraph 
messages, &c." —Dated 25th March, 1868. 
The patentee iinn, First, the combination with an electrically, statically- 
charged, or induced cable or wire of any number of separate batteries or 





965. H. BESSEMER, Queen-street-place, ae street, Lond, “ 
tron, &c.” Dated 2ist March, \ 

The patentee claims forcing or injecting raise in molten crade fron or 
remelted pig or other carberet of iron, streams or jets of fused or liquid nitrate 
of soda or nitrate of potash, or other fused or liquid substances which contain 
or are capahle of evo'ving oxygen when brought in contact with liquid iron. 


967. H. ae. 4 Queen-street-place, Cannon-street, London, “ Manufacture of 
malleable iron and steel.” — Dated 2st March, \868 

The patentee claims, First, the treatment and purification of molten pig or 
other carbaret of iron in a converting vessel, by means of currents of air and 
steam used separately or combined and applied in such manner that the metal 
shall thereby be rendered semi-fluid, pasty, or granular, and bec»me mechani- 
cally mixed with the slags or cinders formed in the process, and subsequently | 
the admixture therewith in the same vessel of a further portion of molten 
pig or other carburet of fron, and the effrcting the complete fusion of such 
metallic mixture into fluid malleable iron or steel by forcing air in sufficient 
quantities apward through it; Secondly, the employment of nitrates of soda 
or nitrates of potash to act on and purify molten pig or other carburet of iron 
in a converting vessel, and the subsequent admixture of the same vessel of the 
iron so treated with another portion of pig or other carburet of iron, and the 
conversion of such mixture into fluid steel or malleab'e tron by means of currents 
of air forced upwards through the metal; Thirdly, the construction and em- 
ployment in the of malleable iron and steel of converting vessels 
having two hearths or cavities, and separate tuyere boxes, as described ; 
Fourthly, in the the construction of furnaces suitable for fusing malleable iron | 
or steel on the hearths thereof, the use of hollow fire-bricks arranged to form 








flues or through which currents of air may be caused to pass as 
| described ; Fifthl:, the fasion of malleable iron or steel, or other partially | 
decarbonised, puddled, or purified iron on 'the sole or hearth of a gas or other 


| reverberatory furnace, by adding to the materials to be fused a portion of pig | 
| fron or carburet of iron, and forcing air into it so as to cause heat to be 





generated, which heat, acting in conjunction with the heat of the farnace 
and by joint action therewith, fuses the solid portions of the metal, and 
blending the mixture converts the whole into fluid malleable iron or steel. 


Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printwng, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

977. C. Lap se Devereux-court, London ‘‘ Indelible pencil for marking | 

éc, ——— — ae, 1368. | 
h pencil :—First, 


this } 
he takes a ea of nitrate of 8 ~~ §.. of baryta, plambago, and 
and 


Indelihi, 





| tric rod with a piston in a cylinder containing water, so that as the eccentric 
| yevolves with the axis it works the piston to and fro within the cylinder. 


li or any number of parts or plates of « single battery or ganglion, for 
the p purpose of creating a greater or less disturbance of the electrical equili- 
briam, or the indaced electricity in such cable or wire, whereby the transmis- 
sion of signals is effected substantially in the manner hereinbefore described ; 
Secondly, the making of one of the pair of elements of a statically-charged or 
induced cable or bi of of opposite electrical condition in the 
form of a metal tube or trough, to protect and enclose the wire or wires con- 
stituting the opposite element of such combination. 


Class 10.—-MISCELLANEOUS. 
Including all Specifications nct found under the preceding heads, 
| 846. W. THOMPSON, Rathbone-street, Barking-road, Essex, ‘‘ Manufacture of 
tron casting;. "— Dated 12th March, 1868, 

The patentee claims making iron castings by running the molten cast fron 
round or upon bars, rings. or other forms of wrought iron, or other metals 
that have.previously been coated with cast fron, substantially in the manner 
set forth 
851. A. P. STEPHENS, Brooklyn, New York, ‘‘ Vices and other clamping 

mechanism "—Dated \2th March, 1868. 

This invention is not dessribed apart from the drawings, 

859. A. TAYLOR, Wolverhampton, ** Brakes or apparatus to control the rotation of 
an axis.” — Dated \3th March, 1868. 
Here the inventor mounts on an axis an eccentric, and he connects the eccen- 





In 
order that the piston may be able to move, notwithstanding the opposition of the 
pad which stands in its way, he forms a passage of large area connecting one 
end of the cylinder with the other, and when the apparatus js at work the water 

i agg af ay tot ope and fro from one end of the cylinder to the 
80 long, however, as the whole area of the passage is open but little 
canenie teen to the rotation of the axis; there is, however, in the 


posed 
| passage a valve by which the passage can be contracted more or less, as may be 


desired, and the more it is so contracted the greater will be the opposition 
offered to the motion of the piston and to the revolution of the axis. —Wot pro- 
860. G. F. Lynpon, Birmingham, “ Improvements in rotating shafts tam 
and their bearings, and in the means of lubricating the same.” —Dated 136 
March, 1858. 

The patentee claims, pe fixing on the shaft or axle a metal collar or short 
hollow ulate, which is capable of being replaced when worn, and making in 
the brasses or recesses of a suitable form and size to receive the said 


| collar or short hollow cylinder, substantially as described and illustrated in the 


Secondly, making on the metal collar or short hollow cylinder 


drawings. 
ing ring or flange, or projecting rings or flanges, which on the 





gum; Secondly, a mixture of nitrate of silver, fuller’s carth. 
gam ; Thirdly, a mixture of nitrate of silver, nitrate of lead. aluminia, or "pipe- 
clay, or any other clay or clayey substance, plambago, and gum; Fourthly, a 

— of nitrate of silver, plumbago, resin, and fat or paraffin.—Not proceeded 


978. G. F. Guy, Bury St. Edmund's, Suffolk, ‘‘ Manufacture of sugar, &c.”— 
Dated 23rd March, 1868. 


First, the patentee claims the cooking of the roots of the beet by steam or 
otherwise be'ore expressing the juice therefrom ; Secondly, forming the pulp 
from which the jaice has been expressed into cakes, and desiccating it in order 
to add to its preservation. 
996. R. A. HARDCASTLE, Newcastle-upon-Tyne, “ Manufacture of iron and | 

steel." — Dated 24th March, 1868, 

This invention relates partly to the manufacture of iron and steel by blowing 
air or steam th rough or into the molten meta! contained in a suitable vessel, 
converter, or 'vrnace, and consists inthe emp:oyment of one or more injectors | 
constructed ¢ snewhat after the same princip'e as the instrament known as 
“ Gith rd’s inj cur!’ The said injector or injectors is or are in connection 
wit a vessel ci vess<is cor’ sizing powdered or b or agents 
which, when bic wn into cine moter metal through the injector and blast pipe, 
will tend to improve the quality of the iron or steel.—Not proceeded with. 

1009. A. MOGLASHAN, Coa!-yard, Drury-lane. and J. HENDRY, —— 
forth-road, London, ** «! shi] 6" stances em, employed in 
manufacture of fermented liquors.” b espar h Jdarch, 1868. 
make use of a cy! ‘ing laced horizontally, such 
Selng provided ot ono ond ipa di Ii material to be mashed, 
having at its opposite end an exit passage for the substances treated. The 
upper part of this casing is made in the form of a hollow 2 is hinged 





' therewith ora an ae arranged, 


| an opening, 


ao 

rotation of the shaft or axle carry a portion of the oil contained in the hollow 

carriage to the upper brass or beariny, and thereby distributes it over the whole 

of ths working | surfaces of the shaft or axle and brasses or bearings, substan- 

jally as d and il d in the drawings. 

866. 8. H. SALON, Regent-street, and T. FIELD, Vine-street, Westminster, 
“ Instrument for clipping the hair of horses and other animals.’—Dated \3th 
March, 18°8. 

This instrument consists of a segmental shaped metallic plate, the periphery 
of which is cut so as to form a series of radiating teeth resembling a comb; 
upon the surface the patentees fix a shank or handle, made so as to rotate or 
oscillate upon a centre pin; the one end of this handle is formed with a socket, 
and into the socket they fix a metalic knife or cutter, so that when the handie 
ig moved it will carry the cutter or knife in a plane parallel to the comb plate, 
} edge of the knife passing over the face of the teeth of the comb, so that 

substance require’ to be cut between the teeth would be clipped or sheared 
oy the knife in its passage right and left. The comb being applied to the skin 
of any animal, the hair or wool is raised, and passes between the teeth, and 
the knife being caused to rotate over the teeth cuts, clips, or shears the hair or 
wool. A handle is attached to the comb for the greater convenience of handling 
it during the operation. 
870. N. JACOBSOHN, Berlin, ‘ Self-acting letter-box.” —Dated \4th March, = 

This invention is not described apart trom the drawings.—Not proceeded with 


877. J. CARTER, Birmimgham, y for the e of nails ont 
”'— Dated 14th March, 1868. 

The patentee claims pointing the rods employed by means of a roll and 
an inclined travelling tool the said roll and travelling tool and parts connected 
and operating substantially as 
described and jon or ar of the movable 
and fixed — at gripping oy heading ame and “the sage | for Fee 4 
the sald movable cutter and 4 lustrated; 
making in front of t the wt A in the said dies sia which the *oeea is shaped, 
in which the heading punch enters and accarately fits, thereby 
the metal and the forma‘ion of burr or frase 





6+ Mache: Guat: 











preventing the spreading of 
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THE ENGINEER. 








‘on the heads of the nails - - spikes, substantially as described and represented 

‘also making in the said d © a stop, aga‘nst which the rod bears when fed be- 

‘tween the dies, substantialiy as described and illustrated. 

878. W. A. LYTYED, (General Post-ofice, London, “ Apparatus for closing and 
bores, bags, 4c.” —Dated 14th March, 1668. 

Here the patefitce closes the necks of bags by means of a strap, one end of 
which is permvanently attached to a peculiar form of seal-buckle, by means of 
which the trip, when drawn tightly rcund the neck of the bag, is secured.— 
Not procgeded with, 
€79, P. F. GUBAULT, Angers,' France, “Machinery for finishing boots and 

_ *noes.”— Dated 14th March, 1868, 

This invention is not described apart from the drawings, 

885. W. ARTHUR, Upper Kennington green, and W. ARTHUR, Albany-street, 
Regent-street, London,**The support and cure of hernia by means of a new 
and improved form of truss.” — Dated \6th March, 1808. 

The patentees claim as their invention a truss balanced (as described) and 
retained in its position (as described), by the lateral attachment of a strap 
ecund the pelvis alone. They claim the curved lever with its mode of adjust- 
font (as described) for carrying on an improved crutch strap. They claim 
‘also the combfhation of the various parts described. 

3%, F.H. and C. A. ELLIOTT, Strand, London, ‘* Telescopes."—Dated 16th 
March, 1868. 

This invention relates to providing telescopes with means of ascertaining and 
Sndicating the distance of an object, and it consists in an arrangement for 
moving a wire or wires up and down, and in indexes or scales as hereafter 
explained. By bringing the wires so that the distance between them just takes 
im the object looked at, the distance of the object can be ascertained by re- 
ferring to a scale or index on the telescope itself, calculated in reference to the 
particular object. Thus, for telescopes for military purposes, for example, two 
scales or indexes may be provided, one for cavalry calculated at 8ft. 10in. in 
height, and the other tor infantry calculated at 5it. I!in. One of these scales 
may be marked on the face, and the other on the periphery of a ring free to 
move on its axis with the tube in which the eyeglass is fitted, The movable 
wires are carried by sli¢es which are free to be moved up and down in a slot. 
As the ring is moved on its axis it acts through gea)ing upon threaded p'ns 
connecied to the slides, and thereby moves the slides and wires. The figures 
on the scale, which are opposite a fixed bar or piece, when the wires just take 
in the object looked at, show the distance of such object. 


898. R. SMITH, Compton-road, Islington, London, “ Apparatus for ex-racting 
foul air or gases from mines, &c."— Dated 17th March, 1668. 

This invention consists in attaching one or more pairs of bellows to the end 
of a pipe or pipes, the other end of which is in communication with the accu- 
mulated gas. In the case of a mine this pipe would, by preference, be placed 
in the shaft, the lower end which may be flexible communicating with the foul 
air or gat, the upper end being attached to the inlet valve of the bellows, which 
may be of any suitable shape and size, according to the purpose for which it is 
required. When the bellows are extended a partial vacuum ir © rmed. which 
draws up the gas from below into the bellows, which gas uj .. closing the 
be:lows is discharged into the atmosphere or otherwise disposed of.—Not pro- 
c4eeaed with. 


900, C. WOMERSLEY, Saltaire, Yorkshire, “ Lubricators."—Dated lith March 
1868. 


This invention has special reference to the lubrication of what are known in 
looms as the picker spindle. Within a small, and by preference circular, metal 
box the inventor places a piece of sponge, or other suitable absorbent ma- 
terial, and causes it to project through one end (a longitudinal slit being cut in 
the same), and to such end he connects at right angles a short semicircular 
guide adapted to slide on the spindle requiring lubrication. Oil is supplied to 
the sponge either by means of a hole in the opposite end of the box, or by re- 
moving a «mall screw in such opposite end, and as the sponge is sealed in hy 
the top and bottom it cannot be removed or tampered with. He sometimes 
fills the b@x very full of sponge. so that its own elasticity may project part of it 
through the slit in the bottom and guide.— Not proceeded with. 

905. J. M. POISNEL, Paris, *‘ Manufacture of straps, belts, bands, pipes, and 
other articles of india-rubber, &c.’ —Dated Lith March, 1868. 

This invention consists in substituting for the sheet of fabric threads or small 
cords of suitable fibrous material covered with india-rubber or compound of 
india-rabber, or similar material. These threads or cords are woven, plaited, 
or otherwise combined together, so as to produce a fabric of the form and size 
of the article required. 

908. J. M. POISNEL, Paris,‘ Coverings for the feet.”"—Dated \ith March, 1868. 

This invention consists in employing in this manufacture india-rubber or 
india-rubher cuttings containing suitable fibrous material, together with well- 
known agents for producing vulcanisation. The mixture is masticated and 
heated, and is mouided or rolled to the form and thickness required 
945. R. Sipe, S *, “A ound lever.” — Dated 20th March, 1868. 

This compound lever consists of two shafts lying horizonta:ly and parallel 
with each other, with cranks revolving within each other by means of two 
smal! cog wheels working within each other at one end of the shafts, or at 
any part of it, causing one crank to fall outwards and the other to rise inwards, 
keeping the rising crank near to the centre of gravity, and removing all 
pressure off the rising crank, the lever bar always falling with ali its weight 
on the descending crank, carrying it to the bottom an‘ the rising crank to the 
top, ready for the other end of the lever bar to fall on it, and force it to the 
bottom in its turn.— Not proceeded with. 

946. J. G. TATTERS, W. KEEBLE, and B, NEWBERRY, Plymouth, “ Cigars.” ~— 
Dated 20th March, 1868. 

This invention consists in certain improvements in the preparation of cigars 
whereby they are rendered self-igniting, or capable of carrying the means 
of ignition without the necessity of resorting to any extraneous source of heat, 
whilst at the same time they are, when so prepared, perfectly free from danger 
or possibility of iguition when packed or during transit. 


951. W. TAYLOR, Driffield, andC. E. TAYLOR, Bradford, Yorkshire, ** Tables 
sewing machines.”— Dated 20th March, 1868. 

Here the patentees construct the stand or table of frames or standards, the 
p*rts of which are so formed as to enable them to be pass between, across, 
or through each other, and they unite these frames firmly together by means 
of clips, rings, or stays, which may be formed in two or more parts, and unite 
it together by a screw or screws passing into, through, or across such frames, 
and into or through the various parts of the clips, rings, or stays. The clips, 
rings, or stays are made to fit the various parts of the frames, and the parts of 
the fraines which cross each other are formed with one or more parts in one 
frame fitting into corresponding parts of another frame, and thereby, when the 
parts are connected together, preventing any movemeut of the various parts 
on each other. A suitable top may be screwed to the upper parts of the 
frames, according to the purpose to which the stand or frame is 
intended to be applied. When used fora sewing machine stand a suitable 
with treadies mounted thereon is fixed in the lower part of the frames, 
and the driving wheel is carried by a stud or pin fixed to one of the frames. 
953. J. H. Cooper, Regent-street, London, “ Boots for hunting, shooting, &c.” 

—Dated 20th March, 1868. 

The patentee claims the manofacture or construction of boots for fishing, 
riding, shooting, and other uses, with one seam at the back, and if one main 
piece of leather, With the additions of golosh heel piece and siraps, substantially 
88 specified. 

956, G. TWiGG, Birmingham, and Il, BATEMAN, Barnes, Surrey, ‘* Corkscrews.” 
— Dated 20th March, 1868. 

In the First place these improvements consist in forming the worm and 
screw of corkscrews the one right and the other left-handed in combination 
with a loose wormed handle part. The improvements also relate to those de- 
scriptions of corkscrews having a barrel and screws woking within each other. 
The patentees substitute for the usual inner screw a platn piston rod, provided 
with a stud or stads wear the handle, which bear against a suitable catch or 
catches formed in the head of the driving screw for withdrawing the cork. 

957. 8. DUER, Harewood-square, London, “ Packing for stuffing boxes, &c.”— 

Partly a communication.— Dated 20th March, 1868. 

The patentee states that a satisfactory resuit may be obtained from a packing 

posed of the ingred: and proportions of ingredients prepared and com- 
bined in the following manner:—Take one part by weight of sawdust ch'ps or 
shavings o: lignum vit, and four parts by weight of steatite (French chalk), 
or black lead, finally puive and free from grit, or a mixture of these two 
substances combined, say, in equal proportions, and having intimately mixed 
them together add them to the solution of soft soap, and by any suitable con- 
trivance effect a thorough combination of the several substances. A moist 
plastic compound wi!l thus be produced which may be applied to the stuffing- 
boxes, pistons, or bearings, and treated like ordinary packing, and which, 
besides constituting an enduriny packing, will serve as an efficient lubricant. 
959. E. D. JOHNSON, Wilmington-square, Londen, “ Pocket watches.”’—Dated 

2ist March, 1468. 

The patentee claims starting and stopping the centre seconds hand or index, 

and returning the same to zero and giving notice of its return by an audible 
. in the manner and for the purpose set forth. 
963. J. O. SPONG, and A. F. HADDAWAY, Fulham-road, London, “ Blow pipes.” 
—Dated 2ist March, 1868. 
This invention relates to certain iwwprovements in the construction of blow 
in which the fire or flame and the blow pipe are contained or combined 
nm one instrument, thus avuiding the necessity of applying the flame separately 
from the blow pipe as hitherto.— Not proceeded with. 
964, W. G. C. HUDSON, Islington, London, “‘ Sandal or overshoe.”"—Dated 21st, 
March, 1868. . 

Here the inventor proposes to form the sole of the sandal or overshoe of 
woollen material, or of a mixture of fibrous material, in order to 
present a rough surface to the ground. The sole is to be formed of leather or 
other material, and a toe-piece is applied as an upper leather or band of any 
suitable material to secure the sandal to the front of the boot.— Not proceeded 








969. E. K. Durton, Manchester, “ Valves employed to regulate the flow o 
water.” — Dated 23rd of March, \86R. ‘sie 
This invention relates principally to the class of valves ordinarily known as 





ball valves, and usually employed to regulate the discharge of water into | object or objects, which it is intended shall have the appearance of moving are 


cisterns, and consists in an arrangement whereby the valve is not opened antil | 
@ quantity of water, say, for example, three or ‘our inches in depth, has been 
withdrawn from the cistern. The float is balanced by a tumbling weight in 
such a manner as that, supposing the level of the water to be falling, the weight 
will sustain the float until the said float is nearly out of the water, when the 
weight of the float will preponderate, and the balance will move to the opposite 
side of the centre of motion, thereby allowing the float to fall and the valve to 
be opened; on the other hand the weight will keep the float stationary during 
the rise of the water level until the said float is nearly submerged, when it will 
rise and the weight will move into ifs former position. 


971. T. POPE, T'wickenham, “ Braces."—A communication.—Dated 23rd March, 
1868. 


The object here is t» combine shoulder braces or straps and suspenders in 
such a manner that while the p i or other g are thereby 
securely supported, the chest of the wearer is thruwn forward, and the body 
caused to assume a perpendicular position. 


972. W. R. LAKE, Southampton-buildings, Chancery -lane, London, “Metal ties or 
23rd March, 1868, 








bands." — A communication. — Dated 
This invention is not described apart from the drawings. 
911.—W. E. NEwrTon, Chancery-lane, London, “ Apparatus for measuring and 
administering medicine” —A communication.— Dated ith March, \s6s. 
This apparatus consists of a glass vessel or jug closed at the top by a tubular | 
stopper, which may be lined with india-rubber to make it air-tight. 
Passing through this stopper is a stem or rod, at the lower extremity of which 
is a plunger fitting into a reservoir at the bottom of the vessel. Along the top 
edge of the reservoir are small grooves to admit the liquid from the vessel into 
the reservoir when the plunger is raised. On the exterior of the vesssel is a 
graduated scale to show the quantity of liquid contained when the vessel is | 
filled to any given point. Near the top of the plunger stem is a ring that abuts 
against a shoulder in the stopper, and prevents the plunger from being entirely 
withdrawn from the reservoir. There is also a vertical slot made in the 
punger stem for admitting when required air into the interior of the vessel. | 
Fixed to the bottom of the vessel, and in communication with the reservoir, | 
is a »poon-shaped orifice that receives the liquid when it is forced from the 
reservoir by the plunger, and whence it should be taken by the patient.—Not 
proceeded with. 


929. B. PARKES. Lewisham, Kent, ** Apparatus for separating and crushing 
breeze or cinders in one combined act 

This invention consists in the adaptation and application of rollers fixed in a 
suitable frame, which are worked by means ofa hand atvached either to a 
steam engine or other motive power; these rollers are connected to a screen or 
separator, and as the rollers are made to revolve backwards and forward, 
motion is given to the screen or separator, and by these means the rollers are 
fed as required; a trough or shoot is placed in a convenient position on one 
side of the machine which conveys away any stones, iron, or other materia! not 
proper to pass through the rolis.— Not proceeded with. 

930. G. E. Geeen, Blandford-street, Portman-square, London, and J. GREEN, 
Edmorton, Middlesex, “Cartridges for breech-loading frearms.”— Dated 
19th March, 1868. 

This invention con-ists in anew method of construction and manufacturing 
of military and other cartridges carrying their own ignition, which shoot out direct 
from the barrel, thereby entirely obviating the necessity of an expensive 
metallic or other case which requires to be extracted after each shot. This 
d ble end is lished by means of a layer or layers of pasteboard or 
other suitable material, placed upon the powder with a hole in the centre, into 
which the detonating material or other explosive compound is inserted and 
secured by placing a film or layer or layers of vuicanised india-rubber, or other 
suitable material, which insures safety and the non-escape of gas, and through 





ton.” — Dated 19th March, 1868. | 


represented in ‘ifferent positions, and binding or securing the said leaves, sheets, 

or cards together at or near one edge, su that by turning over the said leaves, 

sheets, or cards rapidly the object or objects, or a pertion or portions thereof, in 

their several positions are presented in rapid succession to the eye, and the 

picture of a moving object or moving objects thereby produced. 

926. G. W. WAILES, Stroud, Glouc stershire, “ Safes.”—Dated 18th March® 
1868. . 

Here the inventor welds together the edges of the plates constituting the sa‘e 
at the angles, in lieu of uniting them by rivets or by running metals or alloys 
between the joints, as heretofore, whereby he obtains an entirely homogeneous 
- consisting only of two parts, namely, the case and the door.—WNot proceeded 
with. 





THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Inon : Election Matters Discussed on ’Change—THe REPRESENTA- 
TION OF THE MINERAL AND [RONMAKING INTERESTS: Wumes of 
the Candidates : Probabilities of a Liberal Victory: A Trade 
Candidate for Wednesbury—Pic IRon AND Srone: Selling in 
Small Lots: Prices Given—FinisHepD Iron: Works Pretty 
Active: New Demand Small; Orders Given some Weeks avo 
being Worked up—CoaL: In Fair Demand: Present Prices 
Quoted : An Iron and Coalmaster’s Opinion upon the Question of 
the Future Supply: As Much Coal now in South Staffordshire as 
has been taken Out—Harpwares: Improved Trade: Localities 
and Branches Enumerated -ANOTHER DEATH FROM THE MOXLEY 
EXPLosIon, 


THE meetings of ironmasters on Change in Birmingham yester- 
| day, and in Wolverhampton on Wednes: 
| the effect which the elections will have upon trade hereabouts. 


» Were conclusive as to 


Very little but election matters was discussed, and it was not ex- 
ted that there will be much alteration till the new Parliament 
met. Men who have begun the contests are daily ming 
less disposed to busi ; they confess to an inability to attend t» 
both at once. A strong party feeling is appearing throughout ali 
circles in Birmingham, and in Staffordshire and Warwickshire the 
county elections will give rise to much party fighting. The iron and 
trades will be fairly represented in any event by the men who 

will be sent up for the first-named county. Mr. W. O. Foster, who is 
at the head of the first house in the South Staffordshire iron trade 
that of Messrs. J. Bradiey and Co. is considered safe for the western 
division, and if he should not be accompanied by Mr. Foley, who has 
for a long time been his colleague in the southern division, then Mr. 
Smith Child, who formerly represented North Staffordshire, where 
he has considerable interest in mines, will in all probability go with 
him. Mr. Child is one of the two Conservative candidates who are 
opposing Messrs. Foley and Foster. The other is Mr. Meynell 
Ingram, who is a county gentleman and the master of a pack of fox 
hounds. For East Staffordshire, either Mr. McClean, who is the 








which the pin or striker of the breech action p the ge at its 
base, striking the ignition through the india-rubber or other material, thereby 





932. J. EDWARDS, Wednesbury, Stafford, “ Props or supports for supporting 
the roofs of coal or other mines.”’—Dated 19th March, 1868. 

This invention consists in making props or supports fur supporting the roofs 
of coal or other mines, of tubes of wrought iroa or steel, the sald tubes 
being made in the manner ly p din the fi ot welded 
gas tubes or othertvise.—Not with. 

939 W. Hooper, Mitcham, “ Treating india-rubber."—Dated 19th March, 
1868 





In the manufacture of india-rubber, when the crude india-rubber has been 
washed and cleaned, before masticating, compressing, grinding, or dissolving it, 
as the case may be, the patentee places it in a closed heated chamber, and 
raises it to a temperatare of about 250 deg. Fah., 
heat for about two hours. The closed heated chamber into which the rubber 
is placed he prefers to beat by means of a steam jacket around it, as steam 
must not be allowed to come in contact with the rubber. He places the rubber 
in sheets as it comes from the rollers of the washiog machine ordinarily em- 
ployed for washing and cleansing the rubber into the heated chamber, sach 
sheets being, by preference, placed one above the other to the depth only of 
about two or three inches, so that the heat of the chamber will readily penetrate 
through the piles of sheets. 

942. L. ENCAUSSE, Madrid, Spain, “‘ Application of remedial agents to the 
human frame.” — Dated 19th March, 1868. 

The patentee claims, First, tue general construction, arrangement, and com- 
bination of apparatas for the application of remedial agents to the human 
frame in the form of vapour baths, as described and illustrated in the drawings. 
Secondly, the combination with a steam generator of one or more receivers, 
for charging orimpregnating the steam with any required remedial agent or 

b of dial agents, before such steam is allowed to enter the bath, 
substantially as described. Thirdly, theapplication and use of a condenser in 
combination with one of the said receivers, substantially as and for the purpose 
described. Fourthly, the combination of sponge, asbestos, or other suitable 
absorbent material or substance with a box containing a spring 
and pressing screw, substantially as and for the purpose described and illustrated 
in the drawings. Fifthly, the system or mode of charging or impregnating 
steam to be used in vapour baths with medicinal or remedial agents, in the 
manner hereinbefore described and illustrated in the drawings. Sixthly, the 
peculiar construction of expanding and contracting vapour baths, as described 
and illustrated in the drawings. 

941. R. W. J. TRUMAN, Belfast,“ Apparatus for collecting and removing mud 

from the surface of streets and roads.” —Dated 19th March, 1868. 

The pasentee claims, First, the general combination and arrangement of 
machinery or apparatus tor collecting aud ing mud and accumulations 
from the surfaces of roads and streets, as described and illustrated in the 
drawings. Secondly, the application and useof a lifting wheel provided with buckets 
or mud pockets in the rim and opening, substan dally as and for the purpose de- 
scribed. Thirdly, the combination with the lifting wheel of a scraper placed at 
an angle to the line of draught, as and for the described. Fourthly, 
the combination with the lifting wheel of a spiral revolving brush, placed at 
right angles to the track of the machine, or a plain cylindrical revolving brush, 
placed at an angle to the line of draught to the machine, substantially as and fur 
the purpose described. Fifthly, the combination with the lifting wheel of an 
adjustable inclined shoot or spout, or a mud receptacle, carried on the machine 
itself, as and for the purpose described. Sixthiy, the combination with the 
lifting wheel of a snow plough and heated tank or receptacle for removing snow 
and melting the same when in the tank, as described. 

916, W. CLARKE, Gateshead, and E, WALKER, Poplar, “ Capstans.”—Dated 

18th March, 1968. 

This invention consists in constructing capstans as follows:—On the main 
shaft a pinion is keyed; this pinion gears into one or more other pinions which 
ran loosely on spindles fixed in the bedplate; these pinions gear into an inter- 
nally toothed wheel which runs loosely on the main shaft. An ordinary capstan 
body, with a chain lifier at the bottom, can be attached tothis wheel by pins or 
bars inserted through the bottom of the lifter into the wheel, whereby great 
power is obtained. When speed is required these pins are taken out and are in- 
serted through the capstan head into the body. 


920. A. V. NEWTON, Chancery-lane, London, “‘ Coverings for floors.”—A com- 
munication.—Daled 8th March, 1863. 
This invention is not described apart from the drawings. 


921. C. J. APPLEBY, Southwark, and J. RILEY, Caledonian-road, London, 
“ Crans, &c."—Dated \8th March, 1868. 

These improvements consist, First, in the use of one or more chains arranged 
80 as to Maintain a central strain on the piston and actuate a shaft on which 
are drums for varying the power, speed, or height of lift. The improvements 
consist, Secondly, in the peculiar construction of piston which the inventors 
prefer to employ with the arrangement above described, and in other hoisting 
machinery, such piston being coustructed or provided with or carrying one or 
more valves acting as a safety valve or valves in ths event of a chain breaking, 
80 that the piston will be maintained in equilibrium, and accident to the cylinder 
thereby prevented. By preference the valve is formed on the end or in connec- 
tion with the end of the piston rod, the piston carrying or furming the seat upon 
which the valve impinges. The improvements consist, Thirdly, in the use of a 
self-acting valve in connection with a break. The valve for admitting the steam 
or other pressure to the cylinder we connect with a break in such a manner 
that when the lever of the vaive is released, thereby cutting off the steam, the 
break is simultaneously applied. The improvements consist, Fourthly, in an 
apparatus for economically governing the speed of working. The improvements 
consist, Fifthly, in arrangements for generating steam or for heating air, as the 

f the inery above described, or other machinery or engines 

and when used for generating steam or hot air, in self-acting mechanism for 

lating and ing the heat at any required degree, gas being employed 

instead of ordinary fuel. The improvements consist, Sixthly, in the arrange- 

ment or means empioyed for swinging and regulating crane jibs, more especiaily 
those fixed on warehouses and similar structures.— Nol proceeded with. 


=a 2 B. LUxNETT, Birmingham, “ Producing optical illusions.”—Dated 18th 
‘arch, 168. 
This invention eonsists in printing or otherwise producing in one or both sides 




















and maintains this | 





of separate leaves, sheets, or cards of paper or flexible material a series of dif- 
ferent pictures in which the object or objects, or a portion or portions of the ' 


m ing director of the Cannock Chase Colliery Company, and 
mange | Be add a civil engineer of repute, or Mr. John Hartley, 
who is the senior partner of the ironmaking firm of G. B. Thorney- 
croft and Co., of Wolverhampton, will be returned. It may be that 
both will be successful. At present they are the only candidates, 
but it seems to be tolerably certain that the Liberals will bring out 
a man to contest the division against Mr. Harley, who is a Conserva- 
tive, whilst Mr. McClean would support Mr, Gladstone. The fact 
that Handsworth, which is a suburb of Birmingham, is included in 
East Staffordshire gives the Liberals reason to hope that they 
may be able to secure both seats; but their ability to do so is by 
no means certain. The Liberal pang by South Staffordshire at 
the last contest was 1500, but since t time Wednesbury has 
been taken out of West Staff ire, which has taken the place 
of the southern division, and a slice of North Staffordshire, where 
there is understood to be strong Conservative feeling, has been 
added. Wednesbury, too, will send up an ironmaster. Mr. A. 
Brogden has been selected by a tative committee of the 
voters, but he is opposed by Mr. Walker, jun., who is one of the 
directors of the Patent Shaft and Axletree Company, and is a 
Conservative. Mr. Kenealy, Q.C., is also a candidate, without, 
however, much prospect of success. The meetings in West 
Staffordshire are being held on every hand throughout the 
division, and members of the trade are rallying round their 
respective favourites. Mr. Foster, after opening the campaign, 
has become unwell, and ig prohibited from addressing meetings 
for the present. The dhecaes of the opposition may be 
inferred from the fact that one of the candidates on the other side 
is understood to have subscribed £4000 towards the expenses of 


the contest. 

Sales of stone and pig iron are taking in small lots alike 
for native and foreign ki but the b of the sales have been 
made, and the purchases will not be resumed in earnest till 


December sets in. The prices are quoted as follows :—South 
Stafiordshire and East Worsestanhice tol, from £3 12s. 6d. to 
£3 15s.; hydrates, from £3 7s. 6d. to £3 10s., and those made from 
a portion of Northamptonshire ore £3 2s. 6d. to £3 5s. 

ished ironworks keep pretty well employed in nearly all 
the mills, but the bulk of the specifications are the result of 
transactions concluded several weeks ago. The new demand is 
comparatively little. 

Coal keeps in fair request. In the Dudley district the demand 
for good thick is daily increasing from all the different markets, 
and the prices are therefore very firm. Those secured by the first 
firms of highest standing are: —Best coal, 13s.; common,9s.; lumps, 
8s.; brooch (all one way), 10s.; and slack, 3s. 6d., all at the 
wharfs. A coal and ironmaster’s views upon the very important 
question of the future supply have sbeen thus expressed :—“‘ I 
believe we have as much fuel yet left in South Staffordshire as we 
have taken out of it. Doubtless the days of thick coal at 5s. a 
ton are over. The time will come when we shall have to pay Ls. 
for it, and the other kinds will proportionately advance. This 
will arise of necessity, for to get at some of the most valuable stuff 
that yet remains we have to pull down buildings that have 
been erected upon the surface. The value of what is below these 
erections may be conjectured from the fact that, as is well known 
in the district, one of the best pig making plants here has been 
razed to the ground, for the purpose of getting the coal and stone 
beneath, notwithstanding that new furnaces had to be put up else- 
where, to work up the stuff that it is known exists beneath the 
furnaces that have been taken down. At this moment some 1500 
tons a week of thick coal is being gotten by one proprietor from 
beneath Tipton-green, the adjacent buildings on the surface not- 
withstanding. If a greater part of Tipton does not by and by 
succumb to the operations beneath the houses there I shall be sur- 
prised ; and I am inclined to believe that a similar destiny awaits 
the town of Bilston, notwithstanding that the ground upon whici 
it is built is already so hollow that the joke is, that an old Bilston 
collier can walk from one end of the town to the other and tell 
when he is close to the parish church. I may be told that all this 
will increase the price of fuel so greatly that, as the inspector 
seems to intimate, the capability of this district to compete with 
newer districts will not then exist ; but the people who use these 
arguments seem to forget that during all this time the price of the 
commodities in other localities will be advancing.” 

An ns condition is the leading feature of the hardware 
trades of Birmingham and South Staffordshire at this the com- 
mencement of the new quarter. There is a fair home trade, and 
from Australia and New d the orders recently received are 


.quite as valuable, and also as numerous, as those brought in by the 


preceding mail. As to America also, latest advices report that an 
improvement in trade has commenced, 

During the past week there has been a marked improvement in 
the local hardware and my! goods trade of Birmingham. Com- 
paratively speaking few of the manufacturers have now any real 


cause of complaint, while in some cases extreme buoyancy is 
One or two firms snared in the lamp trade have 
e East India market, which 


rej 
ae hydrocarbon lamps for 
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will occupy several months in execution. Brass lock furniture is 
in very brisk demand, although some other branches of the metal 
ware trade are quiet, as was indicated by the tone of the recent 
meeting of the Brassmasters’ Association. For japanned and tin- 
plated goods there is an improved home demand from the northern 
counties, but from most of the other markets the inquiry is about 
the same as last described. English tin maintains its late advance 
of £2 per t The engineering and railway ironwork makers 
have a better Inquiry on account of the Russian market, and at 
most of the works there is fuller employment. One large esta- 
blishment, however, just outside Birmingham, keeps in partial 
operation. Edge tools and steel toys are in fair request, and there 
is an improved inquiry for builders’ tools and material. 

In Wolverhampton metal goods are improving in request, and 
ironfounders are experiencing a more active demand for hollow- 
ware and machine castings. Till, cabinet, and fine-plate locks are 
all changing hands to a moderate extent. Edge tools and steel 
toys are leaving the town in tolerable quantities, and galvanised 
ironwork is improved in the export branches. 

Business generally is better at Bilston, The japanners and tin- 
aca workers are better employed, and at the foundries trade is 

risker than reported some time since. The ironplate workers have 
a better trade in colliery gear. 

The Willenhall lock-makers have a better demand, and there is 
more activity at the chain cable and anchor works at Dudley. The 
wrought nail trade is also better. 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

THE IRoN TRADE: Orders Sufficient to Keep the Hands Fairly 
Employed : Gradual Recoveru from the Long Depression: Great 
Exertions Made to Complete Russian Engagements: Probability of 
a Few Russian Contracts ‘eing Deferred until Next Year: 
Refusal of American Buyers to Enter into Transactions at 
Advanced Rates: Inquiries from the Continent, not for Large 
Quantities ; Home Buyers Purchasing with more Freedom—THE 
Pic Iron Trape—THE TINPLATE TRADE—THE STEAM COAL 
TRaDE— GRADUAL RESTURATION OF PUBLIC CONFIDENCE IN THE 


Essw Vate Company—Cwm ERFIN MINE DIVIDEND—THE | 
RuymMyey RarLway CoMPANY WORKS—TRADE OF THE SOUTH | 


WALES Ports. 
THE principal ironmasters in this district have orders on their 
books sufficient to keep the hands at the leading establishments 
fairly employed, and, although but slowly, the iron trade is 
gradually recovering from the depression which has prevailed 
during the past two years. This to some extent is confirmed by 
the returns issued for the past month, which show a slight 
increase in the quantity of iron shipped for ee ports over the 
previous month and the corresponding month of last year. Every 


exertion is being made to complete Russian engagements before | 


the navigation season closes, but the increased demand for 
steamers to convey iron to the Russian ports, together with the 
lateness of the season, has caused shipping rates to nearly double 
within the past week or ten days. By far the largest portion of 
Russian orders came to hand when the season had considerably 
advanced, and it is somewhat doubtful whether some of them will 
not be deferred until next year. There is not so much 
activity witnessed in the shipment of rails to America as 
there has been for two or three months past, and buyers 
refuse to enter into any new engagements at any advance 
on present rates. After the election of President is 
settled in that country it is believed American buyers will 
enter into transactions with greater freedom, as stocks in that 
country will by that time b greatly reduced, and prices will 
probably advance. From India inquiries continue limited, and at 
present there is little probability of an improvement being expe- 
rienced. Inquiries from the Continent are not for any large quan- 
tities but as the railway system is expected to be largely extended, 
there is a fair prospect of an increase taking place in the demand. 
At this period of the year the home trade is generally quiet, and 
the present is no exception to the rule ; but it is satisfactory to find 
that buyers show more inclination to purchase with something like 
freedom, and contracts are more numerous than they have been for 
several months past. Bars are selling freely at prices having an 
upward tendency, and during the past month considerable quan- 
tities have been sent to the East. ere is a steady demand for 
pig iron, and best brands command full list quotations. 

Tinplates command an average bat prices are a little 
easier, notwithstanding the price of tin has advanced. 

Steam coal proprietors are tolerably well placed for orders, but 
shipments have been somewhat interfered with by the unsettled 
state of the weather. The returns for the past month show a 
falling off at the local portsexceptone, and the decrease in theexports 
is principally owing to the storms which bave prevailed at intervals 
during the month, and the want of suitable tonnage to the mail 
packet stations and distant ports. Merchants and shippers do not 
at the present time experience much difficulty in obtaining vessels 
of large tonnage, and as inquiries are b ing more nu the 

rospects of the trade are a little more cheering than they have 
mn of late, and the exports for the present month will, in all 
obability, show a favourable increase over those of the past. 
fons quantities are being sent to France, and from the Meditera- 
nean ports and continental houses inquiries are about the average. 
The {house coal trade continues in a very unsatisfactory position, 
the shipments coastwise being below the average at this season of 
the year. There is, however, some hopes of returning animation, 
but a large number of the colliers continue to be only partially 
employed. 

The directors of the Rhymney Railway Company have deter- 
mined on issuing 11,000 £6%per cent. preference shares of £10 each, 
for the p e of completing the Cardiff and Caerphilly line now 
in course of construction. 

At the Swansea County Court on Friday Mr. Fairburn, a clever 
and enterprising mechanical engineer or machinist, sought to 
recover £50 from Mr. Page, one of the partners in the firm of 
Mocatta and Company, patent fuel manufacturers, Port Tennant, 
Swansea, for services rendered in reorganising their patent fuel 
works, so as to adapt tham for the manufacture of patent fuel 
under a new process, for which Mr. Fairburn had taken out a 
patent. The latter had entered into arrangements with the firm 
to be paid a royalty on all the fuel manufactured by his machinery; 
but subsequently he made a contract with the firm to superintend 
personally the erection of the works and machinery at a salary of 
£25 a month. The firm, after the plaintiff had been engaged, 
until the end of January, were dissatisfied that the works were 
not completed earlier, and discharged him. They paid him for 
his services from August Ist to January, with the exception of £53 
odd, which they declined to pay, alleging that he had not per- 
formed his duty properly in not having finished the alterations 
earlier, and further that he had agreed to take £100 for com- 
pleting the works. Thé hearing of the case lasted several hours, 
and ultimately judgment was given for £36 and odd. : 

A serious accident happened at the Llantwit Main Colliery on 
Saturday last. Six men were employed in a new shaft belonging 
to this colliery, engaged in sinking. They had drilled a hole and 
had charged it with powder, and set fire to the fuse, and were then 
hauled up to the pit’s mouth, but finding that the lode did not ex- 
plode, they were Jet down again to re-drill the same hole, but while 
engaged in doing this the charge exploded, and, wonderful to re- 
late, only one man was injured, he being very badly bruised about 
the face. ° 

It is currently reported at Merthyr and Aberdare that Mr. 
Fothergill is in treaty for the purchase of another ironworks in 
that locality, and which for some time past has been stopped. 

Public confidence in the Ebbw Vale Company since its re- 
organisation is making gradual and certain , which there 
is every probability will continue. Twelve months ago the shares 
were down as low as £9, and it was a considerable time before any 








substantial advance took place; but at last a favourable turn has 
set in, the current quotations being 14} to153. With an improve- 

| ment in the iron trade, there is no doubt that the Ebbw Vale 
shareholders may safely look forward to tolerably good dividends. 

The Cwm Erfin mine has declared a further dividend of £650 5s, 

(11s. per share). 

| At the commencement of the present month the Hereford, Hay, 

| and Brecon Railway ceased to be a part of the Brecon and Merthyr 

| system, in pursuance of the provisions of an Act passed in the last 

| session of Parliament. The line will in future be worked as an 
independent undertaking, under the management of a new board 

| of directors elected some time since. Whether this severance from 

| the Brecon and Merthyr will be of advantage to either company 
remains to be seen. 

| The following are the returns of the trade of the South Wales 

| ports for the month of September to the corresponding month of 
ast year ;— 

| EXPORTS OF COAL. 





Sept., 1868. Sept., 1867. 
| Tons, Tons. 
| Cardiff ee ce oe oe WOTA2L 2. oe oe oe oe (184,514 
| Newport... .. eo ec 31,751 oe eo so «8 37,733 
| Swansea., .2 os +e 50,470 oe oe oe oe 45, 06 
} Lianelly ee 06 ce ee G573 wo cco co cc co 10,926 
| SHIPMENTS COASTWISE. 
} Sep'., 1864. Sent, '857. 
| Tons, Tons. 
Cardiff .. os ee ce 64,098 ° 70,°99 
H Newport... ee 44,187 e 66, 160 
' Swansed.. cc oo co co BIGIO oe oe 25,134 
Lianelly .. ce «2 of 18,748 oo ee ee 18,513 





Cardiff also exported 17,118 tons iron and 3991 tons patent fuel ; 
Newport, 12,118 tons iron ; and Swansea, 1091 tons iron and 5444 
tons patent fuel. 








COUNTIES, 
| (From our own Correspondent. ) 


| LivERPOOoL: Z'rade of the Port: Messrs. Laird and the Ameri- 
| e¢ans—MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM 

Bo1Ler EXPLosions—StaTE OF TRADE AT SHEFFIELD —NORTH 

EASTERN District: Z'rade Matters: Launch of a Steamer: 

Cleveland Iron—NortH-EasTERN RatLway: State of Trade in 

South Yorkshire —ScoTtanD : City of Glasgow Union Railway : 

River Clyde Trust ; Coatbridge—CLtVELAND AND ScotcH Iron 

LONDON AND NORTH-WESTERN Raitway: The Great Runcorn 

Bridge. 

It appears from an official report of the Mersey Docks and 
Harbour Board, that in the year ending June 24, 1868, 5.498,000 
tons of shipping were engaged in the trade of the port of Liver- 
pool, as compared with 5,318,000 tons in 1866-7 ; and 5,580,000 tons 
in 1865-6. Messrs. Laird Brothers deny that they are involved in 
any American litigation, as has been stated in some of the 
a ws It was also stated that certain funds of Messrs. Laird 
rothers in the United States had been attached. In reference to 
this Messrs. Laird Brothers write:—‘‘ There are not any funds 
belonging to our firm or any member of it in the United States.” 

At the last monthly meeting of the executive committee of the 

hester A iation for the Prevention of Steam Boiler Explo- 
sions, the chief engineer, Mr. L. E. Fletcher, presented a‘report to 
the effect that during the past month 266 visits of inspection had 
been made, and 564 boilers examined, 403 externally, twelve isiter- 
nally, four in the flues, and 145 entirely. In these boilers ninety-five 
defects were discovered, two of them being dangerous. In one case 
a boiler set on side walls, of the width of 10in., was thought to be 
corroded at the seatings, but as the plates were not bored for 
inspection the extent of the suspected corrosion could not be ascer- 
tained. A request was accordingly forwarded to the owners for 
facilities for making a complete examination, and the guarantee 
was meanwhile withheld. On the inspector's next visit to the 
works in question he found that the suspected plates had been laid 
bare, and serious corrosion was found to extend almost from one 
end of the boiler to the other. 

The home trade of Sheffield is considered to be improving. The 
iron trade has somewhat fallen off, but for steel there continues to 
be a fair demand, both for home use and also for export. The 
inquiry for most descriptions of railway material, and especially 
for steel rails and tires, is active. 

As regards the north-eastern district we may observe that it is 
hoped that the commencing operations at Messrs. Denton and 
Gray’s (late Pile, Spence, and Co.’s) building yard at West Hartle- 
pool, as well as the re-opening of the large rolling mills lately 
occupied by the latter firm, and now in the hands of Messrs. 
Richardson and Sons, will give an increased impetus to business 
in and about Hartlepool. 

Messrs. Pearse and Co., of Stockton, have launched the R. L. 
Alston, a steamer built for Messrs. Wilkinson, Watt, and Co., of 
West Hartlepool. The engines, which are of 90-horse power, are 
by Messrs. Blair and Co., of Stockton. The dimensions of the 
vessel are as follows :—Length, 19Ift.; breadth of beam, 28ft.; 
depth of hold, 15ft.; burthen, 850 tons builders’ measurement. 
The state of the Cleveland blast furnaces is as follows :— 
In blast, eighty-six; out of blast, fifty-four. There is a 
want of new orders for rails in the Cleveland district ; 
at the same time the trade of the group presents, upon the 
whole, a tolerably good appearance. The shipbuilders are 
pretty well employed. The bar iron and platemakers are only 
moderately busy, but the production in some of the plate mills is 
still large. Makers’ stocks of pig iron are stated to have been re- 
duced in the Cleveland group in September to the extent of about 
8000 tons. The proprietors of the North-Eastern Railway will 
shortly be called together to consider the desirability of proceeding 
with or abandoning the following lines, representing the annexed 
additional capital :—Leeds and Wetherby, £210,000; Gilling and 
Pickering, £280,000 ; Knaresbro’ and Boroughbridge, £110,000; 
Pilmoor branch and doubling line to Gilling, £36,000 ; York new 
station and lines, £200,000 ; and Hawes and Melmerby, £175,000 ; 
total, £1,011,000. 

Business continues pretty good in South Yorkshire, there being a 
fair demand for rails and also for iron for shipbuilding purposes. 
Bessemer steel is also in pretty good demand. The coal trade of 
South Yorkshire is considered to be gradually recovering, and there 
is no falling off in the demand for coke, 

The directors of the City of Glasgow Union Railway are about 
to Pat forthwith to complete the works between Bridgegate 
and the junction with the Coatbridge Railway, and at the same 
time to take steps for the formation of the central passenger station 
in Dunlop-street. The works which have been prosecuted during 
the past half-year have been almost entirely confined to the south 
side of the Clyde, and almost entirely to that portion of the line 
between Eglinton-street and the junction with the joint railway to 
Paisley. The River Clyde trustees have adopted a resolution 
expressing the deep regret felt by them on their being deprived vy 
death of the valuable services of the late Mr. Andrew Duncan. 
Activity prevails in most branches of business in the Coatbridge 
district. The rolling mills are pretty full of orders, and the tube 
manufacturers are very fully emplvyed. The Tinplate Company 
is extending its works, and a new firm is about to commence at 
Calder New Foundry, 

In 1861 the make of pig iron in the Cleveland district was 
620,000 tons, while in 1867 it had advanced to 1,150,000 tons. On 
the other band, the make of pig iron in Scotland, which stood in 
1861 at 1,040,000 tons, had declined in 1867 to 1,030,000 tons. 

The London and North-Western Railway bridge over the 
Mersey at Runcorn is the largest of the kind ever built. It 
consists of three spans of 305ft. each, besides four arches which 
rise out of the bed of the river on the Lancashire side. The 
bottom of the bridge is 75ft. above high-water mark, and in order 








to attain this elevation, which was necessary to keep unimpeded 


/NOTES FROM THE NORTHERN AND EASTERN | 





the navigation of the river, viaducts have had to be erected on 
both sides, and in these there are no less than ninety-four arches, 
Messrs. Cochrane, Grove, and Co., of Dudley, were the sub- 
contractors for the bridge, under Messrs. Brassey and Ogilvie, 
who accepted the contract for the whole deviation line (from 
Ditton to Dutton) on which the bridge occurs, 





PRICES CURRENT OF METALS AND OILS, 














































1868. 1867. 
CopPpeR—British—cake and tile,| 2 sd. £48 @j & @ £454. 4, 
per ton ..,... --| 73 0 0.. 74 0 0/77 0 0. 78 00 
Best selected 75 0 0.. 76 0 079 0 0.. 80 9 @ 
Sheet ...... 78 0 0.. 80 0 0} 80 O 0,. 82 9 0 
Bottoms.......... 8t 0 0.. 82 0 086 0 O.. 000 
Australian, per ton 77 0 0.. 79 0 0} 88 O 0..87 0 @ 
Spanish Cake .. 72 00.. 0 0072 00. 000 
Chili Bars......... 67 0 0.. 6710 0} 6919 0. 0 0 0 
Do refined ingot 71 0 0... 0 © 0] 7710 0.. 78 0 0 
YELLOW METAL, per Ib. 00 6 0 07 007 0 0% 
IRON, pig in Scotland, ton 215 O cash, 215 3 cash. 
Bar, Welsh, in London 610 0.. 615 0} 610 0. 70 0 
Wales... 515 0.. 6 0 0} 515 0. 6 Og 
Staffordshir 77 6.. 710 0} 710 0.. 000 
Rail, in Wales...... ereee 515 0.. 6 0 0 515 0.. 600 
Sheets, singles in London. 950.. 000 9 5 O.. 910 @ 
Hoops, first quality ... 85 0. 00 0 8 0.. 810 6 
Nailrods.. ....00 sees 77 6.. 710 0} 710 0. 0 0 6 
Swedish.....- ecccccsccesese| 10 0 0.. 10 5 O10 5 O.. 1010 @ 
LEAD, Pig, Foreign, perton....| 18 7 6.. 18 10 01 19 5 0..19 7 6 
(eS fk pees 21.5 0.. 0 0 O21 0 0. 000 
Other brands . 19 5 0.. 0 0 0 19109 0.. 1915 0 
Sheet, milled ........sseccecs 20 0 0.. 0 O 0} 2015 0.. 0 0 0 
Shot, patent .... cece cecscess 32 10 0.. 2215 0} 23 0 @. 0600 0 
Red or minium........+0+++« 2015 0.. 0 0 0} #1 0 0. 0 6 0 
White, dry....... eo | 27 O 0.. 28 0 06/29 0 0.. 2910 0 
ground 'n oil..... -| 36 0 0.. 29 0 0} 28 0 0.. 30 6 O 
Litharge, W.B. eon | 44 60=0.. 0 0 OF 3% 0 O.. 0 @ 6 
QUICKSILVER, per bot. ....0056| 617 0.. 0 0 0| 617 0.. 00 0 
SPELTER, Silesian, perton ....| 20 5 0.. 2019 0} 2110 0.. 0 0 06 
English V & S .ccccccsscceee| 2) 0 0. 20 5 0 000. 0 0 WY 
ZINC, ditto sheet .. 37:0 «0.. 0 0 6 2610 0. 0 6 @ 
STEEL, Swedish faggot . 000. 00 ¢ oo. 000 
Keg. ..ee eeeeeseress eoose| 1415 0.. 15 60 OF 15 5& 0.. 1510 0 
TIN, Banca, per cwt.......000 417 0... 4171) 4140. 000 
Straits, fine—cash oe 41519... 00 0 49 0. 410 0 
For arrival ..... eee 416 0.. 000 411 0.000 
English bDIOCKS .....ceeeeeee 418 0. 0 0 OF 415 0.. 416 0 
Bare ..00.-ccccccccsese o 419 0.. 0 0 0 416 0. 417 0 
Refined, in blocks ........ 6 10.. 00 418 0.. 419 0 
TINPLATES, per bx of 225 sheets . 
IC COKE 2... ccccceccs sovces 8l 6.2 3 0; 1 8 Of; 8 6&6 O 
IX ditto...,. coccooce | 3 T Boo 1 D 0} 19 6. 112 0 
IC charcoal secccesscecses 3180o. 1 96G19 0. 3h 8 
1X ditto sipebeswsoans 14 QO. 114 6 115 0. 117 0 
COALS, best, per ton ceseseseee 018 6.. 019 OF 1 1 6.000 
UUNEF SOTTS cesvccecescccccce 014 6.. O18 OF 017 6. 019 9 
OILS, per tun, Seal, palo ......| 36 0 0.. 9 0 0 39 0 0..40 0 O 
TOWD sosecesesececseees| St O 0.. 32 0 O 3615 0.. 37 0 t) 
Sperm, body ...cccccsee 99 10 0.. 0 0 O110 0 0.112 0 0 
Whale, south Sea,.pale ......| 38 0 0.. 40 0 0) 3810 0.. 39 0 O 
Yellow ceccccce-.cocseees| 37 0 0.. 39 0 0 38 0 0.1. 0 0 & 
Brown ... cocccccesce | 338 0 0.. 34 0 0} 35 0 0.. 36 0 O 
E.1., Fish .cccccccscccccoce | 32 0 01. 0 0 0 35 0 0...0 0 O 
Olive, Gallipoli ...see..0e.. | 68 0 0.. 69 0 0|70 0 0.. 0 0 0 
Spanish ,...-ccsccccceccee | 67 0 0.. 68 0 0] 69 0 0., 70 0 O 
PORE vecccccscccccccce eooee| 42 0 0.. 43 0 Of 4t 1s 0.. 0 0 © 
Linseed .......- ccccccccccce| 2910 0.. 0 0 Of 39 & O.. B10 0 
Rapeseed, English pale ....../ 33 10 0.. 0 0 0) 42 0 0 000 
Brown ..ceccccccssecsecs| 31:10 0.. 31:15 0 39 5 0.. 3910 0 
Foreign pale....ccssscee-. | 35 0 0.6. 0 0 01 42 O 0.4. 43 0 O 
Brown coccccccssccscee| 3110 0.. 32 0 0 38910 0.. 0 0 O 
Lard coccccsccccccccccssese | 67 0 0.. 70 0 0 62 0 0.. 6210 0 
Tallow ceccccrscecesesesss. | 37 0 0.. 0 0 0 36 O 0.. 38 0 O 
PRICES CURRENT OF TIMBER. 
1863. , 1867. 1868. 1867, 
Per load— £424 4 6 4 4 || Per losd— 42464464 
Leak ..sssesee+-10 10 1910 | @ 0 1010!) Yel. pine, per reduced O. 
Quebec,red pine .. 3 5 4 8/ 3 O 410 || Canada, lt quality 17 01510 17 01 10 
yellow pine.. 213 315| 915 4 0 | and do... 11 101210 111) 131 
John’s N.D,yel.. 0 + ¢ v| 0 0 0 0 | Archangel,yellow 11 0 18 ¥| 111018 0 
quebec,onk, white.. 5 5 6 0| 5 5S 5 10 | St Petersburgyel 10 9198 0 Wlohh oO 
315 415/ 810 610 | Finiand ... .... 6 75 80980 
40 417] 310 6 O || Memel ........+. 12 4618 ¥ @vee 
0 9 0 | 0 0 O © || Gothenburg, yel.. 8 9 910) 81010 10 
+4 5 Slv| 310 6 O)) white 8990) B09 
215 4 0] 20 8 0|| Gefie, yellow...... 9 010 9 O11 o 
215 3 0| 3 0 310 || Soderbamn ...... 9 01010] 9 010 20 
315 6 0| 8 O 8 5 || ChristianiaperC 
Swedish 2225/3035 19h. by 3 by 9> 10191211 0 0 00 
Masta, Queo — a. 3 - - 07 : BS nvr a} 
. pine d 06 eck piank, Dnt 
as 6 oS 000 0|| personéin..f °°4 919 O18 1 4 
Lathwood,Dantafm 51/ 610] 410 5 0 | Staves, per standard M. 
St. Peter's 710 810/) 610 7 10 Pisscoee T1V 9 O75 080 0 
Deak per C198. by 30. Sin. | tell a puncheon #210 0 0) 19 020 © 
wh ce 0 tic, crown 
ScJoba whtapruce 13 015 6 Pine ccv-e | 1880 200 0)110 01209 © 





is 10 15 10 || 


MESSRS. SHAW AND THOMSON’S /ron Trade Circular states that the iron trade 
for the past four weeks has not maintained the improvement which was observ- 
able in the month of August. Orders for all descriptions of iron are rather 
lighter, and prices in consequence have been in favour of buyers. The abun- 
dance of money now seeking ao outlet is finding its chief employment in 
contr.buting to the development of foreign countries, while enterprise here 
remains a)most as stagnant as it has been at any timne since May 1866. 

RKAILS.—Russian navigation will close in a tew days, and fo~ the last three 
weeks the utmost exervions have been used to find ship room for as large quan- 
tities of rails as could be shipped, but we fear a considerable portion will bave 
to be deferred till next year. The orders for the-e rails came to this country so 
late this year that, in order to complete them, the various works have been 
almost exclusively employed for the last six weeks in rolling for that market. 
So sudden has been the demand for ships for large quantities to Cronstadt, that 
freights were almost doubled within a fortnight: the glut of rails and machinery 
lying in Hall, and sent forward (rom Middlesborough, Stockton, Leeds, and Man- 
chester, has been quite unprecedented, and ten days ago so great was the 
confusion that the railway companies had te give notice that no more rails 
were to be sent for shipment to that oort. This state of things shows clearly 
to those in the Cleveland district the necessity for improving their shipping 
facilities in the Tees, so as to bring them into harmony with their increased 
powers for production, The American market remains sluggish, and gives no 
response to the higher prices asked for ‘‘ Erie” railshere. These are offered at 
£5 15s. to £6 per ton f.0.b. in Wales, but buyers hold aloof and will not advance 
upon £5 10s. to £5 12s. 6d., except for special brands. Should the elections 
pass off smoothly, and the price of gold continue at or under 140 dollars, it 
may be expected that tae moderate stock held in America will be cleared off, 
and a demand at better prices set in. The smallness of the orders for r@ls for 
India this year has been sensibly felt in the trade. The home demand is usually 
smnall at this season of the year. The business doing in Bessemer steel rails is 
steadily increasing, and orders are particularly good from America. The com- 
petition, however, is great, and prices may be quoted £11 108. to £11 15s. at 
the shipping ports. 

PLATES,— There is no improvement in price, and orders are not so numerous 
as they were. The shipbuilding demand may be considered rather better. 
There is no part of the iron trade in which the powers of production have been 
so largely increased, in proportion to demand, as plates. When the price 
advanced about four years ago additional mills were erected, which, it is estl- 
mated, have added to the weekly production about 3000 tons. It will require a 
large extension of shipbuilding, as well as a considerable increase in the 
demand for other purposes, to absorb this immense addition ; and it cannot be 
wondered at that difficulty is found in keeping the mills going, and that compe- 
tition reduces the price to the barest limits. 

BAR AND ANGLE IRON.—The remarks we have made regarding plates apply 
—but to a more limited extent—to bar and angle iron. The demand for India 
is good for Welsh bars. 

PIG 1kON.—There is a steady demand for north of England iron at our quo- 
tations No. 4 Foundry trou of gord makes can be bought at 40s. 6d. per ton 
cusn from the makers, and it is understood this price leaves a fair margin of 
profit. Warrants for similariron in store have been offered at 404, 3d. per ton 
fi urteen days. Scotch pig ron is steady at 538. per ton, and there have been 
some a:'empts to stir up «peculation for higher prices. If these succeed for a 
short time we can only anvcipate that ultimately there will be a greater fall in 
pri-e than has yet taken place in that mark-t. No. 4 Foundry Middlesborough 
iron can be delivered in Gia gow for about 44s. 6d. per ton; and it is obviods 
that, it S.otch pig son of the s*me class cannot be bought for less than 5zs. 6d. 
per ton, the Scotch ironfounders must find it advantageous to increase their 
supplies from the North of England. The lest speculation in Scotland deprived 
them of*a iar.e portion of their trade, which they have been unable to get back 
a.ain, and enabled nurth of England castings to obtain a fvoting which they 
have done their utmost to retain. Sooner or later the prices of pig iron in 
Scotland must assimilate to the lower prices of north of England iron, other- 
wise the Scotch iron trate must gradually decline. Any attempts to enhance 
the price of Sco:ch pig iron can only help in thisdirection. We look forward to 
# quiet trade during the winter, without expectation of much improvement or 
any great variations in price. 
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HEATON’S PATENT STEEL-CONVERTING 
PROCESS 


Aw age—never dreamt of by either mythology or geo- 
logy, one neither of stone, nor of bronze, nor yet of iron, 
which has been its precursor, and which it is destined to 
succeed—one richer in material benefits and results than 
even the “ Golden Age,” is, without doubt, about to dawn 
upon us—the age of steel. 1t would be too much, perhaps, 
to say that within half a century wrought iron will be a 
thing of the past, the glories of Lowmoor, of Bowling, 
of Backbarrow, of Sweden, of old sable Russia, and of 
South Staffordshire dimmed or forgotten; but we may 
safely and with sobriety say, that within half that time 
por of all sorts, sizes, and kinds—the most diverse 
and the most important—will no longer be fabricated as at 

resent of wrought iron, but of steel. The age of steel will 
au then set in, and the use of wrought iron will be ex- 
ceptional, and by choice only, occasional. The immediate fore- 
runner of this great manufacturing revolution and eon will 
be the reduction of the market price of steel for nearly all 
purposes, but those of cutting tools and the like, down to 
that now current for wrought iron of good quality. As 
the age shal! advance we have no doubteven thatthat will be 
much lessened, and it is not a wild prediction to say that 
probably before the middle of the next century fine steel 
will be obtainable at a price per ton much inferior to that 
now paid for common merchant bar iron. Our grounds for 
this assertion are simple and plain. Steel-making then 
will cost less than wrought iron making does now, and 
wrought iron making cannot follow in the track passibus 
equis, for the vast improvements in the ecunomisation of 
fuel, and in the adaptation of small coal and other inferior 
fuels, yet to be fully realised and diffused over the world 
by the employment of the gas furnace and the regenerative 
system, equally apply both to wrought iron and to steel; 
while with the latter will remain the permanent advantages 


conversion, and a smaller outlay for plant. 

Besides the older known steel-making processes—such 
as those by cementation, by puddling; that of Styria and 
parts of Westphalia by means of the refinery hearth ; and 
those of Parry Uchatius and of Martin—nearly all of which 
are still in operation—there are now employed in steel- 
making, the Bessemer process, the Siemens, andthe Martin- 
Siemens methods—the first upon a very great scale and in 
many countries, and the last upon a scale sufficient to 
warrant the great extensions which are said to be contem- 
plated for it in the north of England. 

But, superadded to all these is that process which we 
are now about to describe and offer some remarks upon— 
namely, the Heaton patent conversion process, which, 
although at work for many months past in one locality— 
the Langley Mill Works, in the Erewash valley, near Notting- 
ham—upon a manufacturing scale,and withcompletesuccess, 
both metallurgic and mercantile, is only just beginning to 
emerge from the obscurity in which it has been so far 
kept, through circumstances, we believe, principally, if not 
wholly, financial. Should the facts which have been laid 
before us as to this process—and which it is our privilege 
to be the first to lay publicly before the world of metal- 
lurgic manufacture—prove to be well grounded and exact 
(and from the names they come to us vouched by we doubt 
not they are unimpeachable), we may, even at this early 
stage, avow our conviction that Heaton’s is destined to 
become the great steel-making process of the future, and 
that even Bessemer’s—which, while no one believed in it 
twelve years ago, few would now be disposed to say is 
not to be the process of the future—will not, in our judg- 
ment, after the expiration of his patent, receive at all 
those exclusive extensions that its chief advocates, 
paid or unpaid, imagine; possibly may even be destined 
ultimately, and after existing interests and plants shall have 
got worked out, to give place to this process of Heaton’s. 

Our anticipations are, in fact, that two great and quite 
distinct steel-making methods will constitute the pro- 
cesses of the future, reserving, of course, for various 
specially circumstanced localities various other methods, 
which may to the end of the chapter prove the best 
attainable by them. These leading processes, it appears 
to us, will be characterised by dealing with wholly different 
raw materials. The one will be the Siemens-Martin pro- 
cess, or some improvements upon it, which shall deal with 
the malleable or wrought iron already existing in the 
world, and as it gradually gets thrown out of use by wear, 
&c., and consigned to the “scrap heap,” or becomes old iron, 


shall work it up again, and cause it to reappear in the form | ; 
of steel. This will be ‘the process, we believe, that in the end | foundry. These consisted of ‘crude steel’ and of slag. 


every great line of railwa 
as part of its repairing md 
cost price gradually to work up all its old rails and old iron 
of every other sort into steel rails, and so forth. The other 
rocess will deal, not with malleable, but with crude or pig 
iron, as the Bessemer process does partially now,and this we 
believe will prove to be the Heaton process. Our reasons for 
this conclusion will be more fully found further on, but 
one paramount reason we may as well enunciate at once. 
Out of some hundreds of varied “makes” of pig iron now 
produced in England, Scotland, Wales, Belgium, and 
almost all of Germany, the Bessemer process is capable of 
producing marketable steel from probably not more than a 
dozen or two, and for thissimplereason that the Bessemer air 
refining process is powerless to eliminate wholly, or even to 
4 tolerably low point, the phosphorus and sulphur which 
any pig iron submitted to it may contain—and 
lence practically has been ‘and is limited to using, as 
its raw material, pig iron, such as the Barrow 
dematite iron, &c., which is practically phosphorus 
aad sulphur free. On the other hand, it is no matter 
of speculation—or even of laboratory testing—but a 
fact proved upon the great manufacturing scale, and 
verified by the analyst, that Heaton’s~ patent process is 
competent to make remarkably fine steel and “steel iron” 
from the very worst and most sulphur and phosphorus- 
charged “makes” of iron in Great Britain, ot in a word, 
to make excellent marketable steel from any “make” of 
Pig iron that may be put into the Heaton converter. 








. ' ? 
of less waste in manufacture, less labour in the processes of ; the essence of Mr. Heaton’s 


oa 





We proceed to sketch the outlines of this patented pro- amount of reduction in size) as it can be made by any 


cess, and then to present to our readers the facts as to the 
results obtained from it, which have been put before us, 


and upon which we have grounded the opinions above | 


given, Although all steel-making processes are chemical in 
their methods, they all depend upon very indirect 
chemical reactions, aided by constant mechanical manipu- 
lations, except Bessemer’s. That, as is well known, con- 
sists in the direct oxidation of the silicon, carbon, and 
bases of the alkalies and earths, if present, by the 
stream of air through the molten cast iron. Heaton’s pro- 
cess is also a direct chemical reaction, but consists in the 
application to the molten crude iron of a far more power- 
ful and searching agent than heated air—namely, the 
nascent oxygen developed at the moment of contact between 
the molten cast iron and such classes of salts, nitrates, 
&c., as yield oxygen under those conditions. The mere 
idea of decarburising crude iron by the use of nitrates is, we 
believe, by no means novel. Notices will be found in many 
old docimastic and chemical works, of the reactions produced 
by nitre upon red-hot iron. Where the iron, especially cast 
iron, is finely divided, even though cold, it is well-known 
to every firework maker that vivid de tion takes place. 
Should the cast iron in its fluid state be brought into direct 
contact with nitre, i.¢., nitrate of reecheagre: e h we are 
not aware that the experiment has ever been made upon a 
large scale—it might 


explosion. 

Nitrate of soda, however, a salt much more plentifully to be 
obtained than nitre, is the nitrate employed by Mr.‘Heaton. 
It is not decomposed in presence of fluid cast iron with the 
same intense energy that nitre is, but still would prove an 
agent for the burning out of the silicon, carbon, sulphur, 


phosphorus, &c., more or less unmanageable, were it not for | 
the extremely simple but beautifully effective apparatus | 


invented for its application, and which constitutes, in fact, 
tents. 


We shall not occupy ere by repeating the specifi- 


. 
| cations of his whem: > 798, of 1866, and No. 1295, of | 


1867, with their respective disclaimers of August, 1868. 
These our readers more immediately interested can consult 
for themselves, Instead, we give the following outline of 
the process itself, and its results :— 


Pig or other cast iron, whatever be its quality, is melted 


in a common iron foundry cupola with coke fuel. The | 


liquid iron in known mass—usually from a ton at a time to 
perhaps hereafter as much as five tons—is tapped out into 
an ordinary crane ladle, and the latter is swung round to 
the side of the converter. The converter consists of a tall 
cylinder of boiler plate, open at bottom, which is supported 
at a certain height above the floor beneath it. This 
cylinder is lined with firebrick, and above its upper 
part rises a cone and a funnel of plate iron, freely 
open at top. To the bottom of the cylinder any 
number in succession of short nearly cylindrical pots lined 
with brick and fire-clay, and in form very like craue ladles, 
are adjustable by simple means. Into the bottom of one 
of these pots a known weight of crude nitrate of soda of 
commerce is put; the surface of the gross powder is levelled 
and covered io a pretty thick circular plate of cast iron, 
perforated with many holes, which lies by its own weight 
upon the top of the nitrate. One of these pots thus pre- 
pared having been adjusted to the bottom of the cylinder, 
the converter is now ready for use. At one side of the 
cylinder described, is a sort of hopper funnel, covered by a 
loosely hinged fiap of boiler plate. This plate is raised, and 
the ladle full of liquid cast iron is at once poured into the 
converter, and so descends right down upon the top of the 
cold cast iron perforated plate. The plate does not float 
up nor become displaced, nor does any action 
become apparent for some minutes, while the plate 
is rapidly acquiring heat from the fluid iron above it, 
and the nitrate getting heated by contact with it. What 
follows we may describe in Professor Miller's own words, 
from his personal observation and report :—“ In about two 
minutes a reaction commenced; at first a moderate quantity 
of brown nitrous fumes escaped; these were followed by 
copious blackish, then grey, then whitish fumes, produced 
by the escape of steam, carrying with it, in suspension, a 
portion of the flux. After the lapse of five or six minutes 
deflagration occurred, attended with a roaring noise and a 
burst of a brilliant yellow flame from the top of the chimney. 
This lasted for about a minute and a-half, and then sub- 
sided as rapidly as it commenced. When all had become 
tranquil the converter was detached from the chimney, and 
its contents were emptied upon the iron pavement of the 


existing in the world will adopt | The ‘crude steel’ was in a pasty state, and the slag fluid; 
ant, and which shall enable it at | the cast iron perforated plate had become melted up and 


| incorporated with the charge of molten metal.” 





This first product of the Heaton process, which he 
denominates “crude steel,” is in reality malleable iron of 
the very purest and finest quality. The broken up lumps 
of this material, direct from the converter, only require, 
after they have been “patted” or squeezed under the 
“shingling hammer” to condense their spongy texture, 
to be heated again in a common “balling furnace,” and 
rolled at once into bars, or forged or rolled into any 
desirable form. In this state the material is very un- 
happily called by the inventor “steel iron.” It has but 
little pretensions to be called so; it scarcely perceptibly 
hardens in water. What it really consists of is crystallo- 
fibrous wrought iron, almost absolutely sulphur and phos- 
phorus free, of great strength and toughness, and for every 
structural purpose equal to the renowned wrought iron 
produced at Lowmoor and Bowling works. It welds per- 
fectly ; it is tough both hot and cold, neither red-short 
nor cold-short, and forges beautifully at both the test tem- 
peratures for iron—a low red, and a clear yellow heat. 

So good is the material as it comes straight from the con- 
verter that “piling and balling’—<.c., rolling a second or 
third time, and each time heating over again, as commonly 
practised with the best wrought iron produced by the 
puddling process—is here found not only needless, but 
useless. ‘The “steel iron” is as tough, strong, fibrous, and 
good at the first passage through the rolls (with a given 


inferred that the deflagration of | 
the silicon and carbon would be so rapid as to produce | 


|amount of re-heating and re-rolling down from the same 
| sized balls, to bars of the same size. 
We may now just give a general notion of the very 
| simple and inexpensive plant by which these operations are 
carried on, by reference to the cut on page 311, representing 
| the plant latest constructed at the Langley Mills Steél- 
| works, in the Erewash Valley, near Nottingham, under 
Mr. Heaton’s direction. The figures are to a scale of one- 
ninety-sixth. 
| Fig. lisaside view of the apparatus, showing also a 
| vertical section of one-half of the cupola, A; Fig. 2 isa 
| front view ; and the same letters refer to the same parts in 
| both views; Figs. 3, 4, 5, and 6 show different parts of the 
| apparatus ip plan; A. A, are cupola furnaces, in which the 
| metal is melted; F, F, in Fig. 1, are tuyeres for supplying 
| air to the cupola; G, the charge-hole, through which the 
| cupola is charged with metal and coke from a platform 
with an inclined tramway leading to it ; B, C, are converters, 
| intowhich themelted metalisrun direct from thecupolas, and 
| from which the meltedsteel is run intothe balling furnace, C. 
D isa steam boiler, heated with the waste heat from the 





reverberatory furnace, Fig. 3 is a horizontal section of the 
| removable bottom of a converter, showing the fire-brick 
ed with a layer of 


lining d, d, d, which, when charged, is fill 
| nitrate of soda. Fig. 4 shows the perforated metal plate, 

which is placed upon the nitrate of soda. Fig. 5 isa 
horizontal section of a converter, showing the perforated 
plate im its position. Fig. 6 is a sectional plan of a con- 
verter, showing the cramps, ¢, ¢, ¢, ¢, c, ¢, c, ¢, for holding 
the converter-bottom up to the body of the converter 
whilst the converting process is going on: these cramps are 
| shown also in Figs. 1 and 2. 

The “steel iron,” to which product we had advanced, is 
itself of course a highly valuable material ready for 
market. From this material it is, that Mr. Heaton makes his 
cast steel, z.e., before it has been subjected to any rolling, 
while in the state merely of “crude steel,” patted into 
cakes by the shingling hammer. These cakes are broken 
up, put into ordinary clay melting pots of the usual size, 
holding about 60 lb. each. To each 100 Ib. of the 
material, about 24 Ib. or 3 1b. of spiegeleisen, or its equiva- 
lent of oxide of;manganese and a Tittle charcoal, are added, 
and the whole is fused and cast into the ordinary ingots of 

| iron. Itis now excellent cast steel, and when the ingots have 
| been tilted in the usual manner, cast steel bars are produced 
fit for any uses to which steel is at present applied. Such 
is the Heaton process ; its simplicity and directness need 
no comment to those acquainted with ordinary iron and 
steel making. 

On the 10th of last July, Dr. Miller, V. P. Roy. Soc., 
Professor of Chemistry at King’s College, and Assayer to the 
Mint, and Mr. Robert Mallet, C.E., attendedat Langley Mills, 
by desire of the owners of the patent, and watched step by 
step the process of converting Cleveland and Northampton- 
shire pig irons into the above described materials. 

The following extracts from the official preliminary report 
of Dr. Miller will convey to the skilled iron and steel 
maker or metallurgist conclusive and striking evidence of 
the effect and value of this process, 

On that occasion (says Dr. Miller) 6} cwt. of Clay-lane forge pig, 
No. 4, was charged into a hot cupola which coutained no other 
iron, and immediately after 6} cwt. of Stanton forge pig, No. 4, 
was added, and the whole, when melted, was drawn off into a 
ladle, from which it was transferred to the converter. I have 
made an examination of the following samples:—No 4, crude 
cupola pig; No. 7, hammered crude steel; No. 8, rolled steely iron; 
No. 5, slag from the converter. I shall first give the results of my 
analysis of the three samples of metal:— 














Cupola. Crude. Bar. 
| Pig (4). | Steel (7). | Steel (8). 
} 
SR a sts tens es ad aca Sa 1-800 0-993 
Silicon, with a little titanium .. 2°950 0°265 o149 
Sulphur... 2 «2 ee ols O-018 traces 
Phosphorus .. 1°455 0298 | 0°292 
Arsenic .. oo ee 06 © 60 ool 0039 =| 0024 
Manganese .. «se os «os cc cof 0-318 0090 | 0-038 
Calcium .. | _ o319 0310 
Sodium .. os 08 ce 08 ce 0144 traces 
Iron (by differencey .. .. os os 92°293 97°026 98°144 
100-000 100°000 100-000 





It will be obvious from a comparison of these results that the 
reaction with the nitrate of soda has removed a large proportion 
of the carbon, silicon, and phosphorus, as well as most of the 
sulphur. The quantity of phosphorus (0°298 per cent.) retained 
by the sample of crude steel from the converter which I analysed 
is obviously not such as to injure the quality. 

The bar iron (steel iron) was in our presence subjected to many 
severe tests. It was bent and hammered sharply round, without 
cracking. It was forged and subjected to a similar trial, both at a 
cherry-red heat and ata clear yellow heat, without cracking; it 
| also welded satisfactorily. 

The removal of the silicon is also a marked result of the action 
of the nitrate. 

It is obvious that the practical point to be attended to, is to pro- 
cure results which shall be uniform, so as to give steel of uniform 
quality when pig of similar composition is subjected to the pro- 
cess, The experiments of Mr. Kirkaldy on the tensile strength 
of various specimens afford strong evidence that such uniformity is 
attainable. 

The chemical principle appears to be good, and the mode of 
attaining the result is both simple and rapid. The nitric acid of 
the nitrate in this operation imparts oxygen to the impurities 
always present in cast iron, converting them intocompounds which 
combine with the sodium, and these are removed with the sodium 
| in the slag. This action of the sodium is one of the peculiar 
| features of Heaton’s process, and gives it an advantage over the 

oxidising methods in common use. 
have not thought it neces to make a complete analysis of 
| the slag, but have determined the quantity of |sand, silica, phos- 
phoric and sulphuric acid, as well as the amount of iron which it 
contains. It was less soluble in water than I had been led to ex- 
pect, and it has not deliquesced though left in a paper parcel. 

I found that of 100 parts of the finely powdered slag, 11°9 were 
soluble in water. The following was the result of my analysis :— 
Sand, 47°3; silica in combination, 6:1; phosphoric acid, 6°8; 
sulphuric acid, 1*1; iron (a good deal of it as metal), 12°6; soda and 
lime, 26°1; total, 100°0. 

This result shows that a large proportion of phosphorus is ex- 
tracted by the oxidising influence of the nitrate, and that a 
amount of the iron is mechanically diffused through the slag. 

The proportion of slag to the yield of crude steel iron was not 
ascertained by direct experiment ; but, calculating from the mate- 
rials employed, its maximum amount could not have exceeded 
23 per cent. of the weight of the charge of molten metal, Conse- 
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uently, the 12°6 per cent. of iron in the slag would not be more 
than 3 per cent. of the iron operated ow. 
(Signed), Ww. ALLEN MILLER. 


Within the brief space now remaining to us we do not 
know that we can offer any more pertinent or condensed 
commentary upon these important results, as thus proved 
before the balance of the analyst, than by printing entire 
the preliminary report of Mr. Robert Mallet, addressed as 
aprivate and confidential document to the owner of Heaton’s 
— which, with all other information necessary, has 

en placed at our disposal, 

Private and Confidential. 

Offices—7, Westminster Chambers, 
Victoria-street, London, 8. W. 
Gentlemen, 12th September, 1868, 

You call upon me to express to you in this preliminary form my 
opinion upon the reality and commercial value of Heaton’s patent 
process for the production of various qualities of wrought iron and 
of steel, or especially of those which Mr. Heaton denominates 
** steel iron,” and of his *‘ tilted cast steel.” 

I have at your desire twice visited the works at Langley Mills, 
where for some time this system has been in operation upon a 
manufacturing scale. 

This process for converting crude pig iron into wrought iron and 
into steel, by the employment of nitrate of soda, in Heaton’s patent 
converter, has been repeated at Langley Mills many times in my 
presence. I have examined minutely into its details as applicable 
in practice on a large scale, and its results, and I have also consi- 
dered the chemical researches made as to the materials used and 

roducts obtained by Professor Miller, of King’s College; and I 

ave been present at experiments condueted by Mr. David Kirkaldy 

at his testing works, Southwark, as to the physical qualities of the 

ucts which were obtained by this process in my own presence 
at Langley Mills. In view of all the facts that have come before 
me, I can affirm the following as truths established beyond ques- 
tion :— 

Ist. That Heaton’s patent proeess of conversion by means of 
nitrate of soda is at all points in perfect accord with metallurgic 
theory, That it ean be conducted upon the great scale with perfect 
safety, uniformity, and facility, and that it yields products of very 

igh commercial value. 

d. That in point of manufacturing economy or cost, it can 

pete with advantage against every other known process for the 

production of wrought iron and steel from pig iron. 

ard, Amongst its strong points, however, apart from and over 
aud above any mere economy in the cost of production are these. 
It enables first-class wrought iron and excellent steel to be pro- 
duced from coarse, low-priced brands of crude pig irons, rich in 
phosphorus and sulphur, from which no other known process, not 
even Bessemer’s, enables steel of commercial value to be produced 
at all, nor wrought iron, except such as is more or less either 
“‘eold-short ” or **red-short.” Thus wrought iron and cast steel 
of very high qualities have been produced in my presence from 

Cleveland and Northamptonshire pig irons, rich in phosphorus and 
sulphur, and every ironmaster, I presume, knows that first-class 
wrought iron has not previously been produced from pig iron of 
either of those districts, nor marketable steel from them at all. 

Heaton’s process presents, therefore, an almost measureless 
future field in extending the manufacture of high class wrought 
iron aad of excellent steel into the Cleveland and other great iron 
districts, as yet precluded from the production of such materials b 
the inferior nature of their raw products. It admits of the steel 
manufacture also being extended into districts and countr.cs where 
fuel is so scarce and dear that it is otherwise impossible. 

I cannot in this brief communication point out the prospect 
which tue employment of this system presents of greatly dimi- 
nishing the existing waste of material, fuel, time, and wages, in the 
puddling process, and of lessening difficulties in relation to labour 
questions which beset that process, injuriously to the British iron 
trade. Nor can I adequately point out the large reduction in the 
original outlay for plant, which this system admits of, as compared 
with any other, for equal annual output of iron and steel. 

Dr. Miller has proved incontrovertibly that the Heaton process 
does eliminate from the crude pig iron almost the whole of the 
phosphorus and sulphur, the trace ining being unobjectionable 
im the wrought iron and steel produced, even when these have been 
made from the pig irons known to be the richest in these injurious 
constituents of any make im Great Britain. 

The wrought iron made in my presence from Cleveland and 
Northampton pigs, and tested for tensile resistance also before me, 
bore a rupturing strain of twenty-three tons per square inch, and 
an elongation of nearly one-fourth of the original unit in length. 
It is therefore iron of great strength and toughness, and yet pro- 
bably by no means the very best that this process is capable of 

roducing hereafter. It possesses those qualities which best fit 
iron for artillery, armour plates, and iron ships or boilers, 

The tilted cast steel, also made in my presence, from the very 
same pig irons as the above, bore a tensile strain at rupture of about 
forty-two tons per square inch with an elongation exceeding one- 
twelfth of the unit of length. It is therefore a remarkably tough 
and fine quality of steel, well suited for rails, shipbuilding, and all 
other structural uses. In a word, steel suited for any purpose 
known to the arts,can be produced by this system from very 
inferior brands of pig iron, from such as by no other known process 
could serviceable steel be made at all. 

I must not, however, further extend my letter; I conclude 
therefore by expressing my decided opinion that Heaton’s patents 
only need the energy and capital requisite to develope all that they 
are capable of upon an adequate scale, to prove one of those 
metallurgic advances which leave their mark indelibly upon great 
national industries, like that of iron in Great Britain, and to 
richly reward those who are its pioneers and who shall join its 


progress. 








Iam, gentlemen, 
Faithfully your obedient servant, 
RoBeRt MALLET, F.R.S., M.A., M.LC.E. 

To the Proprietors of 

Heaton’s patents. 

Mr. Kirkaldy has been engaged in making a large series 
of experiments upon iron and steel produced by this 
process fromalmost every characteristic “ make” of pig iron 
in Great Britain. We have not space here for the tables 
in which these important results are embodied. We hope 
at an early day to return to them again, Meanwhile we 
leave with our readers this one parting remark:—Here is 
a process by which two results may be, and no doubt will 
be, realised, each in itself of an import and magnitude 
worthy of even national attention:—Ilst, by this pro- 
cess the vast deposits of, so far, nearly useless iron ores 
of Northamptonshire—useless bec no one could point 
out any feasible or paying process to make them into good 
cast or wrought iron—can be brought into play remunera- 
tively, and add to our national resources by making North- 
amptonshire a second Cleveland; 2nd, The Cleveland pig 
iron, with its vast, exhaustless, and cheap supply of raw 
material, can now join the ranks of steel-producing dis- 
tricts—from which it has been hitherto excluded—as well 
as all others in Great Britain but a few, because neither 
the Bessemer nor any other known steel-making process 





NOTES FROM PARIS. 


(rom our own Correspondent.) 


tion of last year have appeared; that on the Materiel of Civil 
Engineering and Architecture is by M. Viollet-le-Duc, and contains 
passages which will interest the readers of THE ENGINEER. Not 


is said by that gentleman, who is not so high an authority on the 
subject of ironwork as he is upon Gothic architecture, but the 
deliberate opinion of a man of so much experience as M. 
Viollet-le-Duc must always deserve attention. 

Speaking of the fitting of ironwork into its place in buildings, 
the reporter complains that the means are notoriously insufficient; 
the French portable furnaces he declares to be unequal to the 
work required of them, and the management of the ironworks as 
leaving much to be desired; while the English portable forges are 
admirably arranged. In consequence of the imperfection of the 
machines used in France for placing ironwork, M. Viollet-le-Duc 
says that those pieces which have to receive their last touch on 
the spot where they are to be fixed are often faulty. It is only in 
the case of great works, he adds, that the forges and machinery 
are well planned; in small constructions these essential details are 
neglected, 

M. Viollet-le-Duc, on the other hand, claims for French con- 
structive ironwork, I quote his own words—‘* A marked superiority 
over analogous works executed in England. In principle, French 
builders have almost entirely renounced the use of cast iron in the 
construction of roofs and floors, while in England, in spite of very 
serious accidents, cast iron is still employed for such purposes. 
Wrought iron, with T and angle irons have with us superseded 
cast iron in buildings, as well as in engineering works, and is now 
only employed in the form of columns, dressings, and sometimes as 
king posts. It must not be forgotten that the first forged iron- 
work applied to civil buildings was executed in France at the end 
of the last century (roof of the Théatre Francois, 1786-1790), and 
that we have always exhibited a special aptitude for hammered 
ironwork.” 

“*Our T iron flooring girders for all kinds of buildings present 
considerable advantages; lightness, thinness, safety in the case of 
fire, salubrity, and solidity. It only remains to prevent their 
sonorousness, ” 

The workshops in France says M. Viollet-le-Duc are at present 
generally capable of supplying large pieces of shaped iron, with 
angle irons rivetted on at fair prices; and he quotes the markets 
of Paris, the late Exhibition building, the main roofs of the 
Tuileries, and those of the Chateau of Pierrefonds as important 
specimens, as doubtless they are, of the employment of iron in 
the place of wood. 

M. Viollet-le-Duc calls the special attention of French con- 
structors to Mr. Mallet’s system of buckled plates, and says that 
excellent use may be made of such plates for the vaulting of large 
rooms, adding, with taste and judgment, that they may supply 
the means of not dissimulating the ironwork, and help to render 
it decorative. In the same spirit he protests against attempting 
to give to cast iron the forms of stone-work, and quotes a stair- 
case exhibited by M. Krause, of Neusalz in Prussia, as an admi- 
rable specimen both as regards construction and decoration. 

The reporter thinks that no branch of building has made so 
much progress since 1855 as those of the tiler, slater, and plumber, 
and he seems to place England first in this respect. He says, that 
the covering of the roofs of buildings public aad private is better 
done, costs less, and lasts longer than it did twenty years since. 
Stamped zinc, hammered lead and copper work, have been revived 
with success, and the employment of machinery has brought tile 
and slate roofing to an amount of perfection undreamt of before 
our time. 

A system of covering iron roofs with zinc is still a desideratum; 
the galvanic action is destroyed by the interposition of felt, 
bituminous paper, and plaster: but these give rise to a heavy addi- 
tional expense, and have only a limited durability after all. As 
regards the oxidation of lead placed upon wood, nothing but the 
interposition of felt has been found to prevent it; in some cases 
the lead has been isolated from the wood by ironwork, but the 
great cost prevents this system being often applied. M. Viollet- 
le-Due thinks it better to employ hammered copper, which 1s 
lighter and cheaper, because even when thin and hammered, it will 
support itself without iron supports and masses of solder. Copper 
ornaments were adopted for Notre Dame, and have since been 
much used in France. 

The reporter while recognising the cleverness of the zinc work 
shown by France, Prussia, Austria, and Holland, and appreciating 
the results obtained by hot stamping, and soldering, complains 
that the work is out of proportion to the value of the material as 
regards durability; he objects to the appearance of a roof covered 
with large sheets of zinc, says that zinc tiles are easily deranged, 
and asks for the invention of some system between the two 
extremes. 

Decorative ironwork deeply interests M. Viollet-le-Duc, as it 
should every man of taste. He says that the progress made of late 
in this art is very remarkable. ‘The almost exclusive use of cast 
iron during the period from 1825 to 1845 for railings, balconies, 
and stair rails, had almost put at end to hammered ironwork, but 
two causes have combined to revive this admirable industry— 
namely, the improvement in machinery, and the study of ancient 
workmanship. In Germany and England, says the report, the 
production of ornamental hammered ironwork never entirely 
ceased, while twenty-five years since it was quite forgotten in 
France. In 1845 there were but two masters capable of executing 
iron ornaments for doors or scroll work for railings ; at present we 
have a hundred in France whose products rival those of England 
and Hanover, where iron is very well worked with the hammer. 
M. Boulanger has just finished the decoration of the central door 
with ironwork, and M, Viollet-le-Duc is of opinion that it is in no 
way inferior as regards style to the celebrated ironwork of the end 
of the twelfth century, which still may be seen on the side doors 
of the same edifice, while the forging of the new work is superior 
to the old. 

Referring to the examples of decorative ironwork in the Exhibi- 
tion, the report says:—‘*In much of this work, unfortunately, 
there is far too much complication and file work ; that which is 
honestly forged and welded has the advantage of looking better 
and lasting longer. This reproach cannot be applied to the ex- 
amples of English forged iron, of which, if it sometimes seem a 
little against taste, the composition and the execution are always 
such as are fitting for work iniron,” This is high praise from 
such a quarter. So much has the improvement in machinery 
aided cheap forged ironwork that many houses can now furnish bal- 
conies and railings at prices which do not exceed those of cast 
iron. The report also notices the great progress which has been 
made in piercing and hammering of plate iron and steel, which 
now form a special branch of business, 

When M. Viollet-le-Duc arrives at the subject of iron safes we 
feel that he is not quite so much at home as when treating of 
building and ornamental ironwork, He sets up an amusing theory 
when he says :—‘* One may even in examining the various combina- 
tions adopted obtain an idea of the habits of the thieves in each 
country. In the United States the safes are strengthened me 
explosion, that is to say, against the petards which the thieves 
attempt to introduce into the locks, &c. In England the house- 
breakers attack ‘* the angles of the chest itself, disdaining to at- 
tack the lock ; and the manufacturers have so multiplied the means 
of precaution that there seems little chance of forcingthem, .. . 
In France it seems that the thieves employ address rather than 
force, if we may judge by the infinite precautions and subtleties in- 
troduced into the methods of fastening.” Again :—‘‘ With the 
same strength, the iron safes on the English side are cheaper than 








could deal with iren so loaded with sulphur, phosphorus, 
come other impurities as the Cleveland iron is well known 
to be. 


others ; if they have not the same elegance as those of France, if 


THE greater portion of the French official reports on the Exhibi- | 


that it is probable that English engineers will agree with all that | 


| Surely M. Viollet-le-Duc can never have examined a first-class 
} a sg lock, or he would not have penned the words printed in 
italics, 

The report speaks in high terms of the ornamental flooring-tiles 
and wall-mosaics exhibited by England, and also of the Spanish 
“ terra-cotta,” compressed ; but, strange to say, does not mention 
the many fine specimens of decorative terra-cotta shown by English 
makers. 

Paris, Oct. 20th. 


FOUR-WHEEL SHUNTING ENGINE. —LONDON 
AND NORTH-WESTERN RAILWAY. 


As our working drawing supplement we publish this week a 
lithograph, from a drawing kindly furnished by its designer, Mr, 
John Ramsbottom, Locomotive Engineer, London and North. 
Western Railway, of a four-wheeled shunting tank loeo- 
motive. As its name implies, it is the form of engine largely 
used for doing the shunting work at the stations of the 
London and North-Western. ‘To such a complete-dimensioned 
drawing, almost sufficient in itself to be sent into the 
workshop, there is little to be added in the way of descrip. 
tion. We need scarcely have stated that it was designed by Mr, 
Ramsbottom, as its workmanlike arrangement, the peculiar safety. 
valve, the absence of pumps, and the sole use of the injector, stamp 
it asa design from Crewe. Complete in itself, with its tank and 
box, it forms a remarkably interesting example of a locomotive 
engine—not merely to locomotive designers, but also because it 
seems to us that several of its features might be imported into 
other work, such as traction and portable engines—such as its 
boiler and steel fire-box with coal burning arrangement. 


— 





DeatH oy Mr. Gzrorce Woopnouse, C.E.—We regret to have 
to announce the death of Mr. Woodhouse, one of our oldest ¢ivil 
engineers. He died on Friday last at his residence in Addison- 
crescent, Kensington. He was in his sixty-seventh year. 

Tue Steam EnGine TRIALS AT NEWCASTLE.—Since the publi- 
cation of the report of the jurors in this trial we learn that when 
Merryweather’s engine was pumping water through 400ft. of 
delivery hose, the nozzle, after six minutes’ working, was changed 
from l}in. to ljin., in consequence of the ljin- nozzle being 
found too small, 

Workine Heavy Guns.—Captain Scott, R.N., who invented 
the naval slide and gun-carriage for her Majesty's ship Hercules, 
the trial of which proved so successful a short time ago at the Royal 
Arsenal, Woolwich, is now engaged in superintending the con- 
struction of slides with gun-carriages upon his principle at her 
Majesty’s dockyard, Woolwich, for the iron frigate Pallas, Captain 
Lambert, one of the Channel fleet, which vessel was ordered off to 
Gibraltar on the breaking out of the insurrection in Spain. Captain 
Scott is also engaged in superintending the construction of car- 
riages on the turret principle for her Majesty's ship Monarch, 

A New Sream Enoine.—The Mining Journal gives the follow” 
ing account of a new engine, which we reproduce as a set-off 
against Captain Ericsson’s solar motor:—‘‘An ingenious and 
extremely simple steam engine, in which piston, crank, steam 
chest, &c., are dispensed with, has been invented by Mr. Benjamin 
Franklin, of Westmoreland, Penna., U.S. It depends entirely on 
centrifugal force, friction is almost entirely overcome, and it will 
produce 1500 revolutions per minute with one-fourth the steam 
usually required, although the same amount of horse-power is deve- 
loped. The centrifugal steam engine condenses almost all its steam 
(which in itself is a great saving), whilst from its simplicity it can 
be constructed at one-fourth the ordinary cost, and is not liable to 
get out of order.” Certainly, certainly ! 

AMERICAN TELEGRAPH Bustness.—The number of miles of line 
worked in the United States in 1848 was estimated to be about 
12.000. In 1858 the number had increased to nearly 40,000, and 
before the close of this year there will be completed and in opera- 
tion about 120,000 miles of telegraph wire. Supposing the same 
rate of increase to be kept up, it might be supposed that 250,000 
additional miles of wire, which would be necessary, might easily be 
put up by 1878, But there is a serious obstacle in the way. 
Even now, along every avenue, turnpike, and railroad leading from 
New York, the way is bordered with a forest of telegraph poles, 
cross-arms, and wires. It has been foun! by experience that 
every addition to the number of wires upon a range of poles adds 
to the difficulties of working and increases the danger of interrup- 
tions. In severe storms they present so much surface to the 
gate that they are frequently blown down, especially when snow 
and ice adhere to them. For these and other reasons it is evident 
that the wires cannot be indefinitely multipled in number, nor, 
indeed, be greatly increased, without creating serious difficulties, 
It is not likely that the speed with which messages can be trans- 
mitted under the present system is susceptible of any considerable 
improvement. A good operator can send 2000 words per hour, 
and more will fall below this rate than go above it. The most 
practicable way of getting over the difficulty appears to be the 
adoption of a species of shorthand. Some experiments have been 
made in England with figures standing for words, and even for 
common phrases, and a number of short messages were sent in 
less than halt the usual time. This system may afford great aid to 
the telegraph, but it is a little doubtful if it will be found appli- 
cable to the messages which have to be sent to the press.—New 
York Tribune. 

Roya. PotyTecuyic IystituTIon.—Several new lectures and 
entertainments have been brought out this week at the Polytechnic. 
One of them, entitled ‘The Phantom Barber,” is a German ghost 
story. put upon the stage and illustrated by the aid of the various 
optical illusions which have lately been so increasing in number 
at the institution. The phantom barber is a harmless but fantastic 
spectre, who will not let honest people sleep in the haunted house 
at night, but wakes them up with thunder, lightning, and 
rattling of invisible chains, in order to make the request that they 
will shave his head for him. ne plucky visitor alone had courage 
to comply with his request, and not only shaves his head, but cuts 
it off, in return for which service the head enters into conversation 
with the amateur barber, and tells him of a fortune waiting 
nothing but his claimancy. The actors end the actresses go 
through the performance with much spirit, more in the style 
of professionals than the listless ‘‘odd men” employed in 
the institution, who are ordinarily pressed into this service, 
What with the efficiency of the actors, the good illusions 
of Messrs, Pepper and Tobin, the introduction of pure mono- 
chromatic yellow flames, and the judicious admixture of 
plenty of thunder and lightning, this is a very spirited entertain. 
ment, and eclipses many of its predecessors. The Polytechnic 
thunder, we may however remark, has a crack in its voice, and 
does not give a good continuous roll. A lecture “On Natu 
Phenomena, Earthquakes, and Volcanoes,” by Mr. J. L. King, is 
very good and instructive. The dissolving views- are capitally 
painted, and one of the effects, an imaginary picture of the appear: 
ance of ancient Pompeii during the Vesuvian eruption which over- 
whelmed it, is startling. Another new entertainment, shown last 
Wednesday evening, was entitled ‘Joan of Arc.” In this the 
dissolving views were well painted, and the acting was good, but 
the literary part of the entertainment was common-place in style, 
and an unconnected jumble of French geography, English poli 
history, tragedy, and comic demonology. ecasional hisses ai 

ional sympt of appieuse testified the feeling of the audi- 
ence, but the actors and the painters carried the piece through, 
Professor Pepper has some additions to his interesting lecture ‘‘ On 
the Eclipse of the Sun,” Altogether the novelties at the Poly- 
technic are good, and the dissolving views, which are such a 1 
ing feature at the institution, are elaborately and most skilfylly 
executed, though the few of them shown in the small theatre are 
spoilt by the object glasses of the lanterns, which do not 








their systems of locks are less ingenious, less complicated, and exe- 
cuted with less perfection, their power of resistance is unequalled,” 


give a fiat field, and produce prismatic fringes near the edges of 
each picture, 
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RAILWAY MATTERS. 


Tre Court of Session has confirmed the recall of the interdict 
on the Caledonian Railway. 

Tue North-Eastern Company have engaged to alter and enlarge 
the dock at Middlesborough, 

Ir is now more difficult on the suburban lines to find a non- 
smoking than a smoking carriage. 

THE acceptance of the San Paulo (Brazilian) line by the Govern- 
ment has been deferred till August Ist. 

THE aggregate receipts on the Mont Cenis line from the 15th 
Juné to the 6th inst. amounted to £8956, 

FIrTEeN trains, averaging thirty-five cars each, and carrying an 
average of fourteen thousand bushels of grain each, pass daily over 
the Chicago, Burlington, and Quincy Railroad. 

On Friday morning a middle-aged man, a banker’s clerk, of 
gentlemanly appearance, threw himself in front of an approaching 
train at the Loughborough-road station and was cut to 
* Tue Union Pacific Railroad now runs daily trains to Black Butis, 
793 miles west of Omaha, The road is graded to within sixty miles 
of Salt Lake, and is building at the rate of seventy-four miles a day. 

BeTWEEN eight and nine o'clock on Friday morning a respectably- 
dressed man, while walking along the rails between Peckham-rye 
and Denmark-hill station on the Brighton line, was knocked down 
by a train and killed. 

THE remainder of the 5,000,000 dols. purchase money of the 
Missouri line on the Missouri Pacific Railroad was paid into the 
State Treasury on the Ist inst. This payment reduces the State 
debt to 17,000,000 dols, ° 

ANOTHER railway war has brokey out in New York between the 
Erie and Central Railways, They have begun the suicidal policy 
of reducing freight charges to less /than the actual eost of handling 
the goods, in order to cut into eagh other's business, 

A TRAIN on the Mississippi (lentral Railroad ran through a 
tressle bridge on Saturday night, October 3rd, and two cvaches 
and two sleeping cars were thpown into a ravine. A coloured 
brakesman was killed, and seve passengers were wounded. 

AL through the Rhine proyinces, the Palatinate, and Baden, 
railway travelling is divested $f some of its inconveniences by the 
nimble lads and lasses who, wherever the train stops, run from 
carriage to carriage with baskpts of fruit or trays of freshly-drawu 
beer, or jugs of water. 

Aw address, signed by about one hundred persons, including 
several noblemen, members of Parliament, and business men, bas 
been presented to the Emperor Napoleon, begging his Majesty to 
give his support to the proposed plan for a submarine tunnel 
between France and England. 

Tue Railway News states that the directors of the South-Eastern 
Railway have instructed their officers to abandon the plan of lock- 
ing any of the carriage doors while the trains are travelling. It 
may be feared that many accidents will result, but in such cases 
the railway will escape damages, as the getting out on the wrong 
side will be a voluntary act. 

THE report of the Cape directors states that there has been a 
considerable increase in the traffic during the past half-year ending 
the 30th of June last. There bas been an increase of 5955 in the 
nuinber of passengers, and 8.365 tons in the quantity of goods 
carried, the receipts from w have been £25,407, against 
£22,496 for the corresponding 1 of 1867, showing an increase 


of £2911. 

















Ow the occurrence of the strike of engine-drivers and firemen on 
the South Eastern line, in the spring of last year, a concession was 
made by the company that ten hours’ work was to be regarded as 
one day. A general notice been given to the men that the 
company intend to resort to the old system and pay on twelve 
hours to the day, which time at present counts as a day anda 


quarter. This has given great dissatisfaction, particularly to the 
old hands, 

Ir has been stated by the Secretary of the Great Western Rail- 
way Company, in answer to an inquiry from Mr. G. C, Glyn, M.P., 
that no resolution has been passed by the directors of that com- 


pany in reference to the exercise of the right of voting on the part 
of their officers and servants. Every officer (the Secretary adds) 
is entitled to vote as he may think fit, and no interference with 


the exercise of the right wou!] fora moment be tolerated by the 
board. This is so well known throughout the service that no 
special resolution is necessary, 

A COLLISION, arrising from causes similar to those which 
occasioned the Abergele accident, has occurred on the Manchester 
and Sheffield R y, near the Deepcar station. Some wagons 
broke loose from a goods train and ran back along the line for 
about four miles, when they met a passenger train from Sheffield. 
The train had been stopped, and this somewhat lessened the shock, 
but a good deal of damage was done to the engine and wagons, 
and some of the passengers were shaken. Happily there was no 
petroleum in the wagons 

Tue directors of the London, Brighton, and South Coast Rail- 
way have issued a circular in which, in view of the approaching 
general election, they strictly prohibit all active interference by 
any officer or servant of the company in the political contests now 
pending, and threaten to mark with severe displeasure any overt 
act of partisanship on either side. The directors, however, wish it 
to be distinctly understood that every person in the company’s 
employment is at full liberty to vote as he thinks right, without 
fear of consequences, 





As the express train from Plymouth on Saturday afternoon was 
proceeding at a very rapid rate down the Rattery incline the 
eccentric rod of the engine broke, knocking a large hole in the fire 
box. The whole train in an instant was enveloped in a dense 
volume of steam and water which escaped from the boiler, and the 
driver, who was standing on the splashers of the engine, was blown 
off and severely stalded and bruised about the upper part of the 
body. Fortunately, however, the stoker stopped the train, or the 
consequences might have been much more serious. The guard im- 
mediately dispatched a man to Totnes to telegraph to Newton for 
another engine, and after more than an hour’s delay the train pro- 
ceeded on the journey. Among the passengers in the grain was 
the Earl of Mount Edgeumbe. 

Tur Yorkshire Post says :--A serious accident ocourred in the 
Standedge Tunnel at the Diggle cnd on Monday morning, and a 
whole train of passengers was plunged into an intense state of 
alarm and excitement. train leaves Manchester at twenty 
minutes past eight o'clock, and is due at Huddersfield at a quarter 
to ten. When it reached Diggle there was in advance of it a goods 
train. The latter was drawn into the tunnel for the purpose of 
being shunted into a siding, the object being to clear the main 
line for the passage of the passenger train. ‘While the driver was 
backing into the tunnel the passenger train from Leeds, leaving Hud- 
dersfield at five minutes to ten, entered in charge of the pilot engine 
used forescorting trains through the tunnel,in which the lineissingle. 
About 2000r300 yards from the end of the tunnel the pilot wasdetached 
from the passenger train for the purpose of running into a siding, 
and allowing the train to proceed. The goods train, however, had 
not got out of the tunnel, and the two engines came into collision. 
The passengers, terrified by the shock, vacated their seats, quitted 
the several compartments, and commenced te grope their way 
through the tunnel. Some, in fact, must, it appeared, for the 
sake of safety have clung to the wall, and on reaching the termi- 
nation of the tunnel their faces were much blackened. No person 
is reported to have been hurt, but the engines were much damaged, 
and the pilot engine cannot be employed until it has undergone 
repairs. Great consternation prevailed, but it subsided in a short 
time, and the trains, after some delay, proceeded on their journeys. 
The goods train is the one which came into collision with the Lon- 
don mail at Chelford early the same morning. 








NOTES AND MEMORANDA. 

PROFESSOR MaTreuct, the learned Italian Physicist, and author 
of several valuabie works upon electricity, is dead. 

M. Bouratn, of the French Academy of Sciences, after a series 
of experiments, concludes that water is not an electrolyte. 

THERE are now 516,270 cinchona or quinine plants growing at 
Darjeeling, in India. The highest point at which they are planted 
is 6000ft. above the level of the sea. 

THE amount of money coined at the Paris Mint during the present 
régime up to the year 1863 is as follows:—Oopper, 59,300,0008. ; 
silver, 260,382,5108.; gold, 5,353,724,415f.; total, 5,643,406,9258. 

THE number of miles of telegraph line worked in the United 
States in 1848 was estimated to be about 12,000, In 1858 the number 
had increased to nearly 40,000, and before the close of this year there 
will be completed and in operation about 120,000 miles of telegraph 
wire, 

Tae Mont Cenis tunnel excavations made an advance of 106°85 
metres during the past month, The position of these works up to 
the 30th was as follows :—Length driven at Bardonneche, 5,211°10 
metres; length driven at Modane, 3,631°50 metres; total length of 
tunnel driven, 8,842°60 metres; length remaining to be driven, 
3,377°40 metres; the total length of tunnel being 12,220°00 metres. 

Tue other day as the workmen were engaged in excavating the 
ground for the foundation of the new Temple Hall, they dis- 
covered a portion of gilt door of the 14th century, the gilding and 
the stonework being in excellent preservation. These ancient 
relics were taken care of and are now in the possession of the 
principle foreman of the works. 

A NEW safety lamp has been invented in France. It is really an 
enclosed moderator lamp, with a reservoir of compressed air to feed 
it. Itis said to be applicable for illumination under water, but 
we are not told how the products of combustion escape, and fail to 
see how it-can answer. Compressed air necessitates the use of a 
heavy metal reservoir, which miners probably will refuse to carry 
about. 

Tue report of the National Cotton Manufactungs Association 
states that the number of cotton spindles in the United States has 
increased from 5,250,000 in 1863, to more than 7,000,000 at 
present, From the returns made to the Association it also appears 
that the cotton mills north of the Potomac actually consumed over 
900,000 bales in the cotton vear from September Ist, 1867, to Sep- 
tember Ist, 1868, and possibly over 1,000,000 bales. 

Mr. Dante Jones, of Donnington, near Wolverhampton, in 
writing to the Wolverhampton Chronicle, says :—It is so seldom 
that evidence of organic life during the period in which the new 
red sandstone was deposited is to be met with, that any such dis- 
govery deserves to be recorded; and for the information of geologists 
I am desirous of calling attention to four imprints of feet upon a 
large slab of sandstone now lying at the quarry, near Somerford. 
I was attracted by the very distinct ripple marks which may be 
seen on several slabs in the quarry, when I discovered the footprints 
upon the largest slab of those which were reared up to form a tem- 
porary boundary along the roadside leading from Coven to Somer- 
ford. I believe they will be recognised as similar to those observed 
at Hildburghausen, Saxony, of an unknown Batrachian, provision- 
ally named Christherium and illustrated at p. 555 of Mantell’s 
* Wonders of Geology.’ I should be glad to know whether the like 
have before been discovered in Great Britain, as I have not yet 
heard of an instance.” 

GREEN pigments have been in such bad odour for years, on 
account of their rea] or imagined poisonous influence, that chemists 
have laboured hard to find a form of the favourite colour that shall 
be above suspicion. Success appears to have crowned their experi- 
ment at last; for a new preparation of a salt of chromium, 
invented in England, yields a green colouring powder that leaves 
little to be desired. It is brilliant in tone, perfectly harmless, and 
possesses other requirements of a technical character. It will be 
known as imperial green. 

At the Cleveland Literary and Philosophical Society (Middles- 
borough) meeting, last week, Mr. Crossley read a paper on the con- 
dition in which carbon occurs in castiron. There was a large attend- 
ance of members, and the chair was occupied by Mr. John Jones, 
the president of the science-section. Mr. Crossley maintained that 
the commonly-received idea about the form in which carbon is found 
in cast iron—it usually being considered that carbon occurs in an 
uneombined form in grey pig iron and combined in white pig iron—is 
erroneous. He was of opinion that carbon occurs only in combina- 
tion in grey pig iron, and is there a grey carbide of iron; in white 
pig iron it occurs as a white carbide. 

M. RonpDeEL has examined a phenomenon which has bean noticed 
more than once by workers in induction coils, If, while the 
current of a pile passes through the primary wire of a coil, one of 
the extremities of the secondary wire is brought near one of the 
extremities of the iron core, sparks can be drawn of remarkable 
intensity and brilliancy; if, at the same time, the other end of 
the secondary wire is put in communication with one of the poles 
of the pile, a great increase takes place in the brillianey of the 
> og then, on touching with the hand the iron core, and placing 
the free end of the core in contact with the skin, a redness takes 
place, and a smart stinging sensation is felt. This last experiment 
was made upon a coil the core of which, completely isolated in a 
tube of varnished glass, was eight millimetres in diameter. 


| M. Rondel made the same experiment with another bobbin, the 


soft iron of which was twelve centimetres long, five centimetres 
wide, and eight millimetres thick. The sparks were produced with 
detonations. A single Bunsen’s element of small size was sufficient 
to produce these phenomena. 

THE quantity of railway iron exported from the United Kingdom 
in August was 54,618 tons, as compared with 65,748 tons in August, 
1867, and 39,723 tons in August, 1866. In the eight months ending 
August 31 this year the total exports of railway iron were 388,676 
tons, as compared with 383,776 tons in the corresponding period of 
1867, and 352,455tons in thecorresponding period of 1866. It is notice- 
able that the deliveries of our railway iron have sensibly declined 
to British India, having sunk to August 31 this year to 53,469 tons, 
as compared with 101,995 tons in the corresponding period of 1867, 
and 90,778 tons in the corresponding period of 1866, On the other 
hand, the United States took 188,730 tons of British railway iron 
to August 31 this year, as compared with 125,551 tons in the cor- 
responding period of 1867, and 62,806 tons in the corresponding 
period of 1866. The value of the railway iron exportedin August 
was £443,976, as compared with £554,203 in August, 1867, and 
P354,131 in August, 1866 ; and in the eight months ending August 
31 this year £3,058,582, as compared with £3,216,583 in the corre- 
sponding eight months of 1867, and £2,893,614 in the corresponding 
eight months of 1866. 

Mr, GORE communicates to the Philosophical Magazine an ex- 
cellent way of making charcoal crucibles, &c. He first shapes the 
articles out of wood, and he finds that lignum vite, kingwood, 
ebony, and beech answer best. After the vessel has been formed, 
the wood is carefully dried in a warm place. The articles are then 
enclosed in a copper tube retort having two exit tubes for the 
escape of gas. This retort is heated slowly at first, and finally for 
some time to bright redness, to completely carbonise the wooden 
vessel. It is unnecessary, Mr. Gore says, to turn the retort con- 
tinually, and so distribute the heat that none of the tarry matter 
evolved may condense upon the articles: otherwise, he tells, their 
shape and dimensions may be curiously altered. The heating is to be 
continued until no gas is evolved, and care must be taken not to heat 
too rapidly, or the article will fall to pieces. Charcoal made in 
this way from lignum vite is remarkably hard, and the texture is 
so close as to make it apparently quite impervious to liquids; even 
after immersion in the strongest hydrofluoric acid the surface had 
no acid taste. Rods made of this lignum vite charcoal conduct 
electricity admirably, and would probably, Mr. Gore says, answer 
well for pencils for the electric arc, 








MISCELLANEA. 

THE commissionaires of Dresden are on strike. 

Mr. Street is engaged in the repair of Bolton Abbey. 

THE advisability of abandoning Port Canning as a port is under 
consideration of the Government of India. 

Mr, CoRNELL has received upwards of 2000 letters from young 
men desirous of entering his working university. 

THE Commercial Congress in Berlin has passed a resolution in 
favour of a common system of coinage, on the basis of the decimal 
unit. 

Messrs. FosteR AND HEARTFIELD are manufacturing a patent 
india-rubber sponge, which, for bath and other purposes, answers 
admirably. 

Durine the past week a large number of Cornish miners were 
engaged to proceed to Brazil to work in the Don Pedro and other 
gold mines. 

Tue Berlioz electric light is making a sensation in New York, 
and it is alleged four burners would illuminate Broadway as 
brilliantly as the sun. 

THE employés in the Royal Arsenal at Woolwich have been 
reduced to about 5000, the full working strength in times of 
activity being 15,000, 

THE flax-store at the Gilford Spinning Mills of Messrs. Dunbar, 
M‘Master, and Co., has been destroyed by fire, and £30,000 worth 
of the material destroyed. 

From tidings of Dr. Livingstone just received Sir Roderic 
Murchison thinks it not improbable the great traveller may be in 
England before Christmas. 

THE waters of the river Loire have greatly risen, and the valleys 
of the Aveyron and Lot are completely inundated, causing immense 
damage to the land under cultivation. 


A LETTER-WRITER in the Times states that poor coal gas can be 
raised to twenty-candle gas by adding 25 per cent. of bitumen, and 
at a cost not exceeding 3s. 7d. per thousand. 

Messrs. NAPIER AND Sons, of Glasgow, are about to build the 
Hotspur, a new ironclad, and the first ship built in this country 
carrying her guns on a turntable in a fixed tower. 


THE number of visitors to the Patent-office Museum, South 
Kensington, for the week ending October 17, was 6,471. Total 
number since the opening of the Museum, free daily (12 May, 1858), 
1,415,398. 

THe Army and Navy Gazette states that the royal yacht, the 
Victoria and Albert, is in dock at Portsmouth, and will require 
repairs of a most extensive kind before she can be made fit to re- 
ceive her Majesty again. 

RaILways have greatly altered the face of + within @ very 
few years, and there are few corners of that land in which the 
chief of Cosmopolitans, in the form of the British contractor, 
with his staff of engineers and his corps of navvies, has not made 
his appearance. 


Ow Thursday evening a dinner was given to Mr. Tite, M.P., by 
a body of gentlemen connected with the West End, to celebrate 
the passing of an Act which authorises the embankment of the 
Thames in front of Chelsea,.a compliment well deserved by that 
eminent architect and useful public servant. 


A TELEGRAM received yesterday in London by Mr. H. D, 
Harrison, from his California house at San Francisco (Falkner, 
Be nd Co.), and dated Wednesday, says that there has been 
a severe earthquake in California. Many buildings have been 
thrown down’and damaged, but few lives were lost. 


THE excavations for the branch line of railway which is bei 
constructed by the Great Western, Midland, and Bristol 
Exeter, from their terminus at Temple Mead to the Floating Har- 
bour, have disclosed the existence of a complete network of sub- 
terraneous passages underneath Redcliffe parish, and branching out 
in various other directions. 


Ir is reported by a distinguished engineer of the U.S. army, Gen, 
G, K. Warren, that the construction of sixty miles of ship canal 
and river improvements would open into Lake Superior ten thou- 
sand wiles of steamboat navigation, andit would give another 
outlet to the constantly increasing amount of mineral and metal- 
lurgical products of the Lake Districts, by way of the Mississippi, 


VELOCIPEDES are not only the amusement of the Paris gandins 
of the Boulevards, but now constitute a convenient manner of 
seeing a country without walking. Four velocipedes drove up the 
other day to the Hotel de France, at Mans, their drivers havi 
started together on a tour from Trouville, whence they bene 
up to Paris. From the capital they started for Bordeaux, Ferte, 
Bernard, and Mans, doing on an average thirty miles a day. 


Tue Russian Gazette has received intelligence from Soukhoum 
Kale that the rails are already laid down throughout almost the 
entire length of the line of rail between Poti and Kutais, and that 
there is now little doubt but that the embankments will be com- 
pleted in the course of the current year as far as Tiflis itself. The 
work of constructing the new port at Poti, on the Black Sea, 
however, is not advancing with equal rapidity. 

AccorDING to the Army and Navy Gazette, our ‘*‘ wooden 
once the delight and pride not only of our sailors, but of Eng! 
are rapidly and surely passing away. The Agamemnon, that grace- 
ful among all graceful ships ; the Queen, once looked upon as the 
finest three-decker afloat ; the Illustrious, with many a fond and 
kindly West India recollection clinging to her old timbers ; and 
the Sutlej, that type of what a fine frigate should be, are all to be 
brought under that remorseless little instrument—the auctioneer’ 
hammer. . 


Tue Metropolitan Board of Works deeming it desirable that 
their works along the new street from Blackfriars to the Mansion- 
house should be carried on under the same management as those 
of the Metropolitan District Railway, with a view to expedition 
and economy, have made arrangements with the railway company, 
whereby the company have undertaken the formation of the sewer 
and subway at the same time as their railway up to the point where 
the railway and street will diverge, for the sum of £22,000. The 
portion of the sewer and subway to be so constructed by the rail- 
way company is that to the east of St. Andrew’s hill, while that to 
the west of Chitham-place is included in the Thames Embankment 
Contract No. 3, but there remained an intermediate space of about 
700ft. and a short length of vaults, the execution of which has 
been given to Mr. Webster, at the rates of payment specified in the 
schedule of prices attached to his contract for the portion of the 
Thames Embankment from the Temple to Blackfriars Bridge, at 
the estimated cost of £10,000. 


W. W., writinc to the Atheneum, says, “If any of our rail- 
way directors want to know what a refreshment room ought to be 
let them go and look at the Restauration at Augsburg or Munich, 
One room is allotted to first and second-class passengers who, 
instead of crowding at a single counter, seat themselves at the 
numerous tables, and eat and drink in comfort. But third-class 
passengers are not neglected; theirs is the largest room, containing 
scores of tables, every one of which may be crowded, as I saw 
more than once, and with not a few of the first and second 
passengers, who seemed to enjoy the bustle. Of course the noise 
is overpowering, but you can get a good dinner, promptly served, 
of soup, meat (roast and boiled), the never-failing sausage, potatoes 
and salad, with sweet things if you like, and good beer, at a very 
moderate cost. The counter from which the chief delivers his 
supplies is so well arranged and fitted with pots and pans that 
the various dishes are kept hot and ready for serv: out at a 
moment’s notice. And, let it be remarked, a table napkin 
to each person who dines. { 
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POWNALL’S PATENT FLAX CLEANER, 


CONSTRUCTED BY MESSRS.. HAYWARD TYLER, AND CO., ENGINEERS, WHITECROSS STREET. 


BACK ELEVATION 





SECTION 





Tne fibre of the New Zealand flax plant (Phormium tenaz) has 
always commanded a ready sale in the English markey, and when 
properly cleaned is worth from £20 to £30 per ton. Ma iy methods 

ave been from time to time tried for effecting this object, and | 
they may be classed under two heads —first, those which have 
attempted to remove the colouring matter and gummy residue by 
chemical agents; and, secondly, those which have tried to effect 
the same by mechanical means. Of the former, every method has 

iled on account of the chemicals used not only spoiling the 
colour of the fibre, to which much importance is attached, but also 
use their action on the fibre invariably reducesits tensile strength 
tosuch an extent as to make it practically valueless. The mechani 
process has generally been that of stamping or pounding the leaves 
with beaters, having a rough or scored face, witha stream of water 
constantly running on them to wash away all the matter detached 
by the beaters ; but this plan has been found much too expensive, 
as it is necessary to clean about five tons of m flax to produce , 
one ton of fibre, besides which the stamping frequently injures the | 
fibre, and sometimes cuts it right through. 

A method has been lately invented by Mr. C. J. Pownall, by 

which the flax is effectually and quickly charred without damaging | 
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the fibre or apeiiog its colour. This gentlemen has given much 
attention to the subject, and tried many experiments on it both in 
this country and in New d, 

From the above engravings which show elevations and sections of 


the machine, it will be seen that Mr. Pownall’s principle is that of | 


—— away the resin and colouring matters. This is effected by 
steel knives or cutters, which pass over the flax leaf with a scrap- 
ing motion—the distance between the edge of each scraper and 
the hard bed the leaf rests on being accurately set with adjust- 
ing screws, so that the knives pass close enough to the leaf 
te scrape away all the resin, &., on each side of it without 
injuring the fibre in the least. Two cast iron drums, L5in. diameter 
and 36in. long, are used in each machine, having cutters made of 
bar steel lin. by }in., tightly fixed with coppor wedges into slots 
planed along the face of the drum. Tho are placed one 
below the other, and are so geared that the spaces between the 
cutters of the upper drum serve as the bed or table for 
of the lower drum to i 
ran, “ne 9 fed 

y strong coil springs, zeceive a scrape on t 
under - alternately, the rate of feed being 
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| portioned to the speed of the drums that the flax is ex- 
ed to the action of fourteen scrapers on each inch of its 
Tength, thus ensuring it being thoroughly cleaned. The scrapers 

| of one drum stand slightly further out from its face than those 
of the other drum, as the skin which has to be scraped = is 
always thicker on one side of the leaf than on the other. After 
| passing through the cleaning drums the fibre falls on to an endless 
travelling table, made of thin strips of mahogany screwed on to 
leather bands, by which it is delivered into a truck, and is then 
taken to the drying ground, there exposed to the action of the 
| sun and air for about twelve hours. It isjthen baled in a hydraulic 
| press and sent into store ready for shipment. A number of these 
machines have been sent out to New Zealand, together with the 
engines, presses, and all oye | oo for a factory capable of 
| cleaning twelve to fourteen tons of flax per day. The works will 
be erected on the west coast, north of Wellington, where the plant 


the cutters | grows in the greatest luxuriance, both natives and white people 
against, and vice versa. Thus the | being glad to contract to deliver it to the machines for £1 per ton. 
in through fluted ,rollers 


The machines have been made by Hayward, Tyler, and Co., 


eir upper and | Upper Whitecross-street, from designs and drawings by Messrs. 


Aylmer Brothers, engineers, of 26, Parliament-street, under whose 
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superintendence the entire plant has been made in this country, 
and shipped for New Zealand. Before being sent away all the 
machines were tried most successfully at the factory, with flax 
———y procured for the purpos 









xm the Channel Islands, where 

e true Phormium tenax grows, but not, of course, to the same 
perfection as in New Zealand. Specimens of this flax, cleaned 
under our own observation, lie before us, and leaves nothing to be 
desired. The get-up of the machinery is excellent, and reflects 
much credit on Meszrs. Hayward Tyler and Co. 


eit 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


MURRAY ON THE STEAM ENGINE. 


Srr,— Will you kindly allow me a small space in your valuable 
columns to state, as concisely as I can, a literary offence which, if 
allowed to pass unchallenged, may possibly become a precedent of 
much import to all writers on professional subjects? and I am 
sure, from knowing your high sense of what is right and honour- 
able, that you will willing!y afford me your support and assistance. 

_About fifteen years since I wrote a “Treatise on Marine En- 
gines and Steamships” for the series of rudimentary works pub- 
lished by the late Mr. Weale, to whom I sold the copyright of the 
book. Upon Mr. Weale’s death this copyright became the 
property of Messrs. Virtue, the well-known publishers of Pater- 
noster-row. <At that time three editions of the book had been 
issued, and Messrs. Virtue continued the sale of the third edition 
until the present year. 

A fourth edition has now made its appearance, and not only 
have I been completely ignored in its production, but my text has 
been “‘ revised ” by another hand (Edward Nugent, C.E., as I am 
informed by the title-page) and interpolated with new matter, 
which is, for the most part, entirely at variance with my own pro- 
fessional views. 

I think, Sir, you will allow that it must be very “aggravating” 

to an author to find another man’s writing thrust in, no/ens volen% 
and without any distinguishing mark, amongst his own work, 
with a bit of adverse criticism introduced here and there by way 
of variety ! 
_ Such a procedure appears to me to be not only most unfair and 
injurious to the reputation of a professional man, but, apart from 
the question of morality, it must prove murderous to the book itself, 
I read in the advertisement which is prefixed to this spurious 
edition (my own preface to the former editions being suppressed) 
that “‘Mr. Murray’s ‘Treatise on Marine Engines and Steam 
Vessels’ has, since its first publication, held, in the estimation of 
engineers generally, the first place as a clear and concise, yet suffi- 
ciently comprehensive, handbook on the subjects of which it 
treats.” Why, then, it may well be asked, destroy the value and 
authenticity of the book by mixing up with it in a hopeless 
jumble, the crude opinions of some other person who has ably 
not enjoyed either the lengthened experience or the professional 
advantages of the original author? 

The new matter so ruthlessly introduced will be seen, for the 
most part, to take the shape either of commendatory notives of 
questionable inventions (a thing I had, for obvious reasons, 
studiously avoided in the book) or else of reckless assertions of 
quasi-scientific untruths, of which the following quotations may 
serve as examples :—At page 165 the following ‘‘revised” matter 
will be found:—‘*The law of atmospheric pressure upon the 
barometer is not universal; it is subject to many exceptions which 
are not yet clearly understood. It is now well known that when 
a storm blows from the north the barometer does not indicate the 
true atmospheric pressure. Iu some places not far apart a 
difference of ten inches (sic) has been observed in the height of the 
mercury in two similar barometers at the same time. Colonel 
Sykes, M.P. and F.R.S., states that he had known the barometer 
to stand at twenty inches (this is printed in letters) at Malabar, 
while at Coimbatore, only about 100 miles distant, it was at thirty 
inches.” This is something like a fall! Again, at page 167 it is 
thus written:-—*‘ An excellent mode of depolarising iron ships has 
been discovered by Mr. Evans Hopkins. By the application of 
two Grove batteries of five cells each, with their electro-magnets, 
to the bow and stern the vessel is completely depolarised in the 
course of a few hours”—a most ridiculous and untrue statement. 
At page 168 we read as follows in an attempted description of 
Ruthven’s hydraulic propeller :—‘‘ The force of the expelled water 
from the nozzles acting against the external water is the propeller” 
—whereas every apprentice knows that the propelling power is 
derived from the reaction of the issuing water against the elbow of 
the nozzle, which is generally Placed above the water line of the 
ship! Once more, at page 170, line 22, we are informed that 
“The skin of the hail (af the irénclad, Black Prince, 6099 tons) 
varies in thickness from }in. at the keel to gin. at the gunwale.” 
What has her builder, Mr. Robert Napier, been about? 

I could multiply instances of the extraordinary blunders of my 
“‘reviser,” but probably enough has been quoted to show you the 
insult which has been offered to my poor little book. 

A further injustice has been done me by this edition dating 
from the present year, whereas my last revision was made in the 
year 1858. By this means I would appear to ignore altogether the 
advance which has been made in marine engineering during the 
last ten years, besides being deprived of the right of modifying my 
views of various matters by the further experience gained during 
that period. 

im have only to add, as an obvious deduction from my letter, that 
it becomes a very serious matter for any author, but more espe- 
cially for a professional man with a reputation to lose, to part 
with his copyright without due discrimination. 
ROBT. MURRAY, 
Surveyor of Steamships to the Board of Trade. 
17, Tower-buildings, N., Liverpool, 
14th October, 1868, 





A MODE OF MITIGATING THE DAMAGE CAUSED BY COLLISION 
ON RAILWAYS. 


Srm,—It has occurred to me that a very simple contrivance 
would have entirely — the loss of life in the Abergele 
collision, and would so in most other cases of collision of a 
similar kind in which the ine-driver is aware of what is about 
to happen, though powerless to prevent it. I propose to give the 
engine-driver some means of instantaneously disconnecting the 
engine from the tender. If this had existed in the Irish mail 
train, the engine-driver, having sounded the whistle for the 
guards to apply the brakes, would have shut off the steam, 
stepped back on to the tender, disconnected the coupling, and 
allowed the engine to run forward alone to meet the shock; the 
carriages would have followed a cert:in distance, but when 
detached from the engine would have ween stopped much more 
easily and probably before they reached the petroleum wagons at 
all. It might even be advisable to leave the steam on in order 
that the engine might advance before the train as far as possible. 

Bath, 17th October, 1868, AN ENGINEER. 





PURIFICATION OF THE CLYDE. 

Srr,—In a short paper I have submitted to the Lord Provost 
and Town Council of Glasgow, proposing a scheme for the utilisa- 
tion of the sewage and purification of the Clyde, I am fully con- 
vinced that tidal flushing, in combination with the gravitation of 
the sewage under pressure, is the best plan that can be adopted. 

Mr. Robertson, C.¥., has proposed a plan of tidal flushing some- 
what ditferent from what I advocated, in your own pages, for the 
metropolis. He gravitates the sewage into a reservoir, and pro- 
poses to run the partially purified water, after being chemically 
treated, into the river, and flushes it away with water impounded 





with the flow of the tide, dividing the river into an impounding 
reservoir and a free navigationchannel. I think the scheme, fully 
carried out, is a good one; so I would propose to form the mid-wall 
of wrought iron and concrete, or brickwork laid in cement-—a 
modification of the channel tunnel given elsewhere. The plan 
simply consists in forming the wall hollow, an inner shell of 
wrought iron lined with brickwork or plastered over with cement, 
so as to form a smooth surface, covered over with a casing of 
wrought iron, the space between the casings being filled up with 
conerete. It would be of an elliptical form, and sufficiently high 
above the water at full tide, so that a pathway would be laid down 
its entire length. This I propose to sink on the line laid down by 
Mr. Robertson. Into this great culvert, surrounded with water 
and lying on the bed of the river, the sewage would simply flow 
through it; that from the high-level intercepting sewers would be 
conveyed into it by, say, cast iron piping, and the low-level 
drainage, if necessary, pumped up a stand pipe. Thus, instead of 
precipitating the sewage into a reservoir, with suitable branch 
pipes and sluices, the valley of the Clyde could be irrigated, 
getting rid of the solids, and the purified water would flow into 
the impounding reservoir and be flushed away at each tide. At 
the outfall should be constructed an intercepting basin, so that 
any surplus would be precipitated before the fluid finds its way 
into the river; but consider if the land on the banks of the Clyde 
be properly irrigated little or no solid residue will be deposited in 
the basin. 

The advantage consists in rapidly forming this important under- 
taking; every shipbuilding yard should be brought to bear on it and 
get it quickly completed. And I consider it is a somewhat plainer 
scheme than boring and tunnelling through the hills to the Ayr- 
shire coast. I trust your professional readers in Glasgow will do 
all they can to forward it, resting assured that the scheme, fully 
carried out, will effectually purify the Clyde. 

13, Gladstone-street, Southwark, 

19th October, 1868, 


Joun G. WINTON, 


HANCOCK'S SCREW PROPELLER. 

Srr,—Your correspondents under the names of ‘* Engineer” and 
**C.” have written themselves into a fog, and they strike out right 
and left with the hope of hitting something; but we shall have no 
difficulty in showing that their blows fall only on themselves, 

A great many people suppose that mathematics and scientific 
research will determine the best form of blades for a propeller 
without being aided by experimental trials, and this is the rock 
that so many of our screw propeller writers split upon. They 
take the experiments of other men and write about them, and I 
must say in some cases ably, but in the majority of instances they 
only mystify the whole matter, and ‘*Engineer” and ‘‘C.” are 
endeavouring to mystify our screw trials; but we feel sure, from 
the nature of their letters, they are gentlemen who never in them- 
selves made a screw or directed the trial of one, and if they will 
give their names to the public we then shall be able to see who 
they are and what they have done to forward screw propulsion. 

Men under anonymous names may write on the principles that 
form and govern the sciences, but when the commercial value of a 
great invention is involved the name and address of the writers 
should be given, that the full weight of public opinion may fall 
upon them; it is afar nobler part for a man to play if he would 
strike, to do so in the light than in the dark, 

**Engineer” wants to know what quantity of coal our screw 
used in the trials; the coal was not weighed in any of the trials 
either to our screw or to Smith’s. We were guided by three of the 
most important things in connection with screw propulsion, that 
is, an inerease of speed to the boat, a less number of strokes per 
minute of the engine, and less wear and tear of the engine from 
that cause, and all these important points we had in favour of our 
screw in every trial we have made. These are the points, and these 
alone are on what we base the superiority of our screw over all 
others, 

“Engineer” says, ‘“‘he had experience of the injury done toa 














This is most nearly attained when the engine works at a low 
velocity, for when the engine makes from 180 to 200 strokes per 
minute the difference in the cylinders will be from 31b, to 34 Ib., 
when the boiler pressure is about 50lb., but if the engine makes 
about 150 strokes per minute with the same pressure ih the boiler, 
the cylinders have only a difference of from 2 1b. to 241b., so the 
engine when it makes the fewest strokes works to the best economy, 
because the cylinder pressure is nearer to that of the boiler and 
the steam has less back pressure, having more time to escape, 
There is not only a loss when the engine runs the fastest by not 
having so near a cylinder pressure to that of the boiler, but there 
is more back pressure, as the steam has less time to make its escape, 
and therefore a greater waste of steam and as a matter of course 
of coal also. Though the engine that runs the fastest has a 
little less pressure in the cylinders it is more than counterbalanced 
by the increase of back pressure, and the Government trials have 

1 proved this; and were we now at home with the record of trials 
before us we could cite a few casesin proof, but we are writing this 
letter at Norwich, being on a journey without any papers to refer 
to, yet with your permission we will give them some other time. 

We have no objection to taking diagrams of power in our trials, 
but we had not the apparatus on board for that purpose, but 
whether we judge of the power consumed by the difference in the 
strokes of the engine or by diagrams it matters little, for they are 
both true when properly taken, but of the two we prefer the 
difference in the strokes of the engine when the pressure is the 
same, as the best test of the two modes; for there is no case of 
good authority yet recorded where the engine consumed the most 
power at the time it made the least number of strokes per minute, 
or that the engine consumes an equal power when it makes eighty- 
six revolutions per minute as it does when it makes 148 revolu- 
tions. 

The whole gist of the matter rests in the last statement, and if 
“Engineer” can bring the record of approved trials to prove his 
statement he will gain his point; but until he does, he stands con- 
victed of having made a most ungentiemanly attack upon our 
screw without one jot of actual proof to support it. It will not 
do for him to express his opinions; he must bring proof, and proof 
only will do, 

* Engineer ” says, “it seems that my informant was partially 
right, at least that the Messrs. Hancock had a trial of their 
screw at Portsmouth, #ut that we maintained a_ prudent 
silence about it.” We did not; it was published in 
the Times of December, 1866 — we cannot say the day, from 
the 17th to the 24th. We are not ashamed of that trial; we 
made over seven knots an hour with a screw 26in. in diameter, 
2ft. Zin. pitch, 320 revolutions per minute, with a boiler pressure 
of 70 lb.; and ** Engineer” will have to look a long time before he 
finds a better result with so small a diameter and so short a pitch, 
and in such bad weather, But whatever that screw did it has 
nothing to do with the serew now under discussion, for there is no 
part of that in our new screw, and it is our new propeller that we 
offer to the public as being one-third better than any other. 

** Engineer” says, ‘*he does not think the shape of our screw 
good.” <A screw is a@ diffieult thing to judge of by an engraving 
only, for he never saw the screw itself. Such an opinion cannot be 
worth much, for a man must see a screw under competitive trial 
before he can judge of it. 

We claim for our screw more than merely obtaining the same 
speed in the vessel at one-third slower on the engine. We claim 
also one-sixth or seventh more speed than any other when our 
screw revolves at equal velocity; we also claim that it causes no 
vibration, and that its blades grasp the water without shock or 
confusion, and deliver it clean hike a bal m a rifle gun, without 

















in any way churning the water. ‘This is one great cause of the 
absence of vibration; but in the trial of Smith’s screw, when the 
engines made 140 and 150 and the screw about 190, the vibration 
of every part of the vessel was very great. In one of our trials, 
with a boiler pressure of 23 lb., the le eighty revolutions 
per minute and the screw 120 revolu , and the boat went half 
| & mile an hour faster than in the cas Smith's, when the engines 
made 115 revolutions per mivute and t} v about 153 revolu- 


good cause by the rash claims of patentees incapable of dis- | 


tinguishing between right and wrong in mechanical engineering.” 
We consider that this sweeping charze against inventors does not 
apply to himself; no doubt he is quite innocent of ever having 
made one useful invention; but we are proud to say that for many 
of our inventions we have taken honours and medals from the best 
societies in England. Within the last twenty years 
have taken out about twenty different patents, so that we 
can safely say that we have spent the last twenty years in the 
development of the mechanical sciences; and we make all our 





we | 


own experiments, therefore we ought to be and we are able to | 


judge of the value of an experiment or an invention, and we say, 
as the result of trials,that our screw is one-third better for all 
purposes as a propeller than any other in existence, 

* Engineer” says, ‘* The statement that because an engine runs 
slower it burns less coal is simply absurd.” Now the above 
statement is mere nonsense, and ‘* Engineer” dare not put his name 
and address to back his statement, and your correspondent ‘ C.” 
makes the same assertion, and we challenge them to back their 
statements with their names. 

In your paper of last week we gave the result of a Government 
trial where the engine, when it made the most strokes per minute, 
consumed the greatest power; and if ‘‘ Engineer” wishes to be 
believed by gentlemen who work steam engines in their own 
vessels, he must bring Government trials forward where he will 
find his new theory supported by facts; if he do not, he must stand 
convicted of having made an illiterate and ignorant statement 
upon a subject about which he professes to know so much. 

** Engineer” and ‘*C.” would have us believe that if we had 
2000 gailons of water to take from one vessel to another, the opera- 
tion would be as quickly performed by taking eighty-six gallons 
per minute as by taking 148 gallons, ‘‘ Engineer” maintains 
that the same weight of steam is used in both cases whether the 
engine makes eighty-six revolutions per minute or 148 revolutions, 
the valve being full open from the boiler to the cylinders in both 
cases. Now the engine with our screw made only eighty- 
six strokes per minute, and with Smith’s screw the engine 
made 148 strokes per minute, and the speed of the boat was 
about the same in both cases. The steam was at 501b. pressure in 
the boiler, and the throttle-valve was quite open in both cases; and 
must we be told that the consumption of steam is the same 
whether the engine goes fast or slowly ? 

What is the law that guides ‘‘ Engineer” to such a conclusion ? 
We have always understood that when the engine makes the 
highest speed it consumes the most steam, and asa matter of 
course the most coal, having the same weight to move as was the 
case in our trials. 

“Engineer” says, ‘‘It matters nothing that the throttle-valve 
was full open in both cases, for the area of the throttle-valve does 
not necessarily determine the cylinder pressure,” This is another 
bit of sheer nonsense, for if the throttle-valve is open full in the 
one case and half closed in the other there is a great difference in 
the pressure in the cylinders, but if the engine only made one or 
two strokes per minute there would be little or no difference, but 
as engines never work so slowly, it has no practical influence on the 
point at issue, for whenever the engine runs with the velocity 
that is usual in doing its work, there is a great difference in the 
pressure in the cylinders when the throttle-valve is half open or 
fally open, for in a trial we made with a view to test this with 
our screw 3ft. in diameter and 4ft. pitch, the pressure in the boiler 
being 22 1b., the throttle-valve half open, the engine made sixty- 
eight revolutions per minute, but with the throttle-valve full 
open the engine made seventy-nine strokes per minute, whic 
proves that the throttle-valre being open or half shut made a 
difference in the pressure of steam in the cylinders, and the boat 
made more speed when the throttle-valve was fully open. 

In the construction of steam engines, particularly high pressure, 
one of the grand points to be attained is to secure as far as pos- 
sible an equal pressure in the cylinders with that of the boiler. 


tions, with a boiler pressure of 35)b. Now had our screw made 
the same number of revolutions as Smith’s we must have gained 
another mile an hour. In this operation tbe blades of our screw 
were l0in. along the shaft, and 2Uin. along the top, with a 4ft. 
pitch, the same as Smith’s. 

There was one point worthy of remark in the action of our 
screw on the water in driving the tug along the canal, that it 
caused no disturbance of the water at the sides of the canal, yet 
the boat was going half a mile an hour faster than it did with 
Smith’s screw, but when the Smith’s screw was on the tug the 














| water was drawn from the sides one and two yards down only to 
rush back in a great wave following the tug. 

Your correspondent ‘‘C.” writes in the same strain as 

* Engineer,” yet I hope for the honour of **C.” he will bring some 

experiments forward to support his statements. ‘*C.” ought to 





know that it is not the weight of steam supplied to the cylinder 
in a few strokes that can determine anything of importance in this 
case, but the aggregate weight of steam in one minute of time 
that was supplied to the cylinders when they made eighty-six 
strokes per minute and the aggregate weight of steam when the 
engines made 148 strokes per minute. There would not be more 
than about 2 |b, difference in the pressure of steam in the cylinders, 
and **C.” remarks in concluding his fifth paragraph that our screw 
worked ‘“‘more nearly at the velocity due to the maximum of 
useful effect of the engine,” and this is the only sound remark 
made on the trials of our screw by “OC.” He certainly has made 
a few philosophic statements; but they are of an abstract nature, 
and do not bear upon our case. The word “if” he would, if he 
could, use as a compound lever to blur the whole of our trials, 

*' ©.” says it is easy toexplain how our screw caused the engine 
to go slower, because it bad a curved face; but can ‘*C.” givea 
reason for the tug going faster with our screw than with Smith’s? 
This is a question of speed and true propulsion by the blade, and 
not a question of coal; this increase of speed cannot be accounted 
for by the curve in the blade, for curved-faced blades have been 
tried in hundreds of instances, and have proved theuselves inferior 
to Smith’s, and we ourselves have made a great number of curved 
blades, but they all proved themselves bad propellers except the 
one we are now writing about; therefore curves alone will not do. 

**C,.” makes remarks upon the pitch of our screw being 6ft. It 
was 4ft., not 6ft.; the “6” was a misprint, so we will make no 
remarks upon what he said about it. **C.” says further, upon the 
subject of pitch, ‘ that the Shropshire Union Canal Company had 
to submit in towing to a positive slip of 68 per cent. after having 
spent a large sum to find out the best screw.” ‘‘C.” cannot know 
much about the law that governs the development of pitch; 
whenever the area of the diameter of the screw is equal to the 
mid-ship section the screw will develope the greatest amount of 
its pitch as a rule, but when the screw is overweighted less pitch 
is realised. In working up against a gale of wind the best 
Griffith’s or Smith’s screws will often lose from 50 per cent, to 90 per 
cent., and in some cases the wholeof it; for it often happens that 
a screw vessel cannot hold its own against a gale of wind, and it is 
often the case that in towing large vessels on the Thames a slip of 
at least 60 per cent. occurs, and in towing along the canal there is 
often a great weight to be moved with very bad water for the 
purpose, the screw turning up the mud at every revolution; so it 
is idle to suppose that the Shropshire Union Canal Company use 
a bad screw because the percentage of slip is large, but their 
screw has proved itself to be the best that they have tried except 
our own. 

Theory without practice is the dupe of every illusion, and 
‘*Engineer” and ‘*C.” must be in that position. 

Dudley, October 14th, 1868, F,. anp C, Hancock, 





THE VENTILATION OF MINES. 
S1r,—Interest already excited has been further aroused by the 
article and engravings in THE ENGINEER of the 16th instant, on 
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the application to 
one of Guibal’s fans driven by a 10-horse power high-pressure 
horizontal engine, the steam for which is supplied from the wind- 
ing engine boilers, 
ditliculties are overcome, also to every attempt at progress, and in 


Credit is due to those by whom mechanical | 


a large degree, when the effort is to promote safety to life in raising | 


the produce of mines; it is also due to the submission of proposals 
to fair practical tests, 

It has been stated that the application in the present instance 
has arisen out of the explosion in that mine on the 11th November, 
1867. Presence of air in quantity more than sufficient for ordi- 
nary conditions and capability of rapidly supplying it in still 
larger quantities are of vast importance. It does not follow, 
however, that a recurrence of calamity will necessarily be pre- 
vented by the appliance named. For—without entering now upon 
the wide subject of exp] or di ing whether the sub- 
stantial difficulty in mining ventilation is to cause a sufficient 
draught in the upcast shaft—it is established that with abundant 
or even more than sufficient draught in the shaft, explosions have 
occurred, The explosion on 16th August, 1866, in the Adelaide 
pit, at Pelton Colliery, at which one of Guibal’s fans was in opera’ 
tion is an illustration, The capability and rapidity of regulation, 
also the power of Guibal’s fans, being admitted, as well as the 
success with which mechanical difficulties have been encountered, 
and the lengthened perioés during which the fans have been 
worked without interruption, questions still remain to which 
I wish to invite attention. If the action of this powerful fan be 
requisite for the safe working of the mine, how is its operation to 
be rendered continuous? How is the adequate ventilation of the 
mine to be sustained when fan, engine, or boiler is out of order, 
under repair or renewal ? 








Every precaution taken, it is in the nature of things that those | 


drawbacks must occur; the necessity may suddenly and unex- 
pectedly arise whilst the mining is in full operation, at a time 
when atmospheric and other influences are in a high degree ready 
to lend their aids to explosion. 

_ What provision has been made for failure? If, under ordinary 
circumstanees, two furnaces, the former means of causing the 
draught at the Homer Hill mine, were sufficient, then the fan has 
been erected to be forearmed against extraordinary circumstances, 
though henceforth to be also the ordinary ventilator. But there 
is no reason why those exceptional circumstances may not occur at 
the time of failure of the fan, just when its great and distinguished 
merit— capability to rapidly augment the draught—might be use- 
tul, and when less powerful means might be inadequate. 

I am aware that it may be alleged that I have inferred that 
which, upon the doctrine of chances, may be a rare combination of 
circumstances, Would the emergency be met by duplicate fan, 
engine, and boiler adapted for immediate action? If it would, 
could they be so maintained without the working of the mine 
being hampered by them? Similar inquiries might be raised had 
one of other mechanical systems been adopted, whether that of 
Struvé, of Lemielle, or of Fabry. 

I adverted to the difficulties in the use of mechanical appliances 
in a paperread by me on 22nd April, 1850, before the Royal Scottish 
Society of Arts, in which I stated my scheme—“‘ A New Method 
of Inducing an Upward Current in the Upcast Shaft of Coal Mines 
to Promote Ventilation.” The paper is reported in the published 
printed ‘* Transactions of the Society,” and is entered in its prize 
list. J. Seron Ritcuis, 
London, 20th October, 1868. H.M. Civil Service. 





THE MONT CENIS LOCOMOTIVES. 

Sin,—Had Mr. Hall, in his previous letter, stated what he now 
states that the sketch he forwarded some time ago to your journal 
was ‘‘merely intended to show how a uniform velocity might be 
imparted to the vertical and horizontal wheels”—I should have 
made no remark thereon. On the contrary, he stated, not that 
the sketch was to illustrate the principe, but, as it were, ex cathe- 
dra, that it exhibited the actual arrangement. 

1 have no doubt Mr. Hall knows very well that the success of 
mechanical arrangements depends mainly on points of detail ; and 
as there were considerable variations- such as the substitution of 
links for slide blocks, &c.—I felt justified in contradicting Mr. 
Hall’s assertion, but surely without ** falling foul” of him. The 
lithographed tracing to which he refers was prepared after my plans 
had been submitted to those interested, and embodies, as I think, 
no improvement which is not counterbalanced by graver defects. 
Iam not aware of the circumstances to which Mr. Hall alludes 
in speaking of the ‘‘ considerable interest excited among us in the 
spring of 1566,” but I regret that I was not apparently in a posi- 
tion to derive any advantage from his labours. 

The reason that so few innovations, except in points of detail, 
were attempted in the present engines, was simply that it was not 
considered commercially prudent to deviate much from a type of 
engine which had at great experimental cost yielded satisfactory 
, Tesults. No such blunder was committedas to omit consideration of 
the actual strength of rocking shaft levers in determining the dimen- 
sions of shaft, When, after the fracture of oneof theseshowing avery 
unsound appearance, it was decided to supply stronger shafts, the 
object in view was quite as much to reduce the amount of torsion 
(which it was thought ca’ some ularity of motion when off 
the mid-rail) as to increase the strength. 

I quite agtee with Mr. Hall that simplification of these engines, 
which I have always reckoned upon and predicted, would consti- 
tute a great improvement, and several simplifications could now be 
made. His suggestion as to using the ordinary wheels merely for 
carrying, and depending for adhesion solely upon the mid-rail, has 


| enabled them to preserve this special branch of trade for the | tion had 


benefit of themselves and their fellow-countrymen. 
I cannot understand upon what principle Mr. Harrison objects 


to the farm labourer improving his position by increasing the | 


reward for his labour. Mr. Harrison and his friends must bear in 
mind that within the last few years the social condition and educa- 
tion of the workpeople have vastly improved. which is to be attri- 
buted almost entirely to the fact that, by the enterprise of the 
manufacturers and the skill of their workmen, they have been 
enabled to supply goods suitable for the wants and requirements of 
the world, There is no doubt that for many years past the relati 
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paid £49,840 for the land acquired. Some progress has 
| also been made with the acquisition of land on the sections 
between Pauillac and Lesparre, and between Lesparre and Soulac, 
Between Soulac and the Verdon the company has not only pur- 
chased the land, but has also executed thegreater part of the works 
involved, As regards the constructive progress made, we may add 
that the company has completed sixty-one works of art (includi 
those carried out in marshy localities), and thirty-five pam | 
| houses, The Blanquefort, Ludon, Macau, Margaux, and Moulis 
| stations have been erected ; and the ballasting has been completed 
| for a dist of between fifteen and sixteen miles. The works of 











between capital and labour have attracted the attention of every 
class of society. Within the last year or two a strong feeling has 
sprung up in the public mind in favour of arbitration and courts 
of conciliation, Mr, Mundella of Nottingham is one of the 
chief advocates for these combinations, which he states have 
already done much to remove the misunderstandings which formerly 
existed at Nottingham. 

It has papatly transpired that Mr. Mundella and his partners 
are proprietors of large works in Germany, and that they manufae- 
ture goods similar in character to those made at i \. 
Mr. Mundella has also within the last few weeks stated that his 
firm have sent their old machinery from Nottingham to their 
German works, and have replaced it by machinery of a very im- 
proved character. It is well known that German labour is much 
cheaper than English; when, therefore, Mr. Mundella brings his 
foreign goods to Nottingham, and tells his workmen he can manu- 
facture them in Germany at given prices, he practically removes 
discussion or arbitration, as he tells bis workmen ‘‘if you refuse to 
take the price I offer, the orders I have will be sent to our German 
establishment.” 

The fact of Mr. Mundella sending his old y to Germany 
will render it necessary for the German labourer to work longer 
hours to compete with the improved machinery that has been 
introduced in Nottinghem. If English manufacturers were to 
establish works on the Continent on a similar basis to that adopted 
by Mr. Mundella strikes and trade combinations would soon be 
broken up. It is to be hoped, however, that the example set by 
Mr. Mundeila and his partners will not be followed by English- 
men, and that the skill and enterprise of English manufacturers 
and workmen will not be devoted to deprive England of her com- 
merce because trades’ unions sometimes eause strikes and obstruct 
industry. 

The advocates for arbitration and courts of conciliation must 
bear in mind that strikes seldom oceur wntil every argument has 
been exhausted between employer and émployed. If some method 
could be adopted to ascertain by ballot or secret voting the views 
of the whole body of workmen employed in a trade dispute strikes 
would seldom occur. The great body of working men have been 
brought up without the slightest education, and are generally 
guided by the advice and eloquence of their leaders, e rising 
generation, who are now receiving the blessings of education, will 
naturally be more independent and have more self-reliance. The 
ramifications of trade are so com that the most skilful 
manufacturer and merchant frequently errs in judgment and 
suffers great reverses in enterprises from which he contemplated 

at success, If, therefore, manufacturers and merchafits are 
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requently mistaken in their judgment we ought not to be surprised | 


that leaders of trades’ unions sometimes err in their views, The 


intelligence of the working classes is gradually destroying and | 


breaking up the rules of those trade societies that claim for them- 
selves a monopoly, and which would prevent even their own 
children from following their parents’ emp! ent. Some of the 
largest and most important trades’ unions have abandoned the 
system of reducing every man to a dead level, and they do not now 
insist that every man should receive the same amount of reward 
for his labour, as they find that their hands are being burdened by 
the old and unskilful workmen, who are always first discharged 


when trade is bad, if the manufacturers are not allowed to pay such | 


men the real value for their labour. 

The trades’ unionist who disputes the right of a manufacturer to 
look at labour as a marketable commodity should consider what 
would be the result if an opposite view were taken of its value. If 
trades’ unionists could obtain a larger amount for their labour than 
its marketable value the industry of the country would pass into 
the hands of the foreigner, or if trade societies could force their 
wages up to a point beyond what the most sanguine leaders ever 
contemplated, the result would soon be a gigantic conflict amongst 
themselves. The common labourer and the workers in open trades 
that have to compete with the foreign workman would protest 
against the monopoly created by the few to the manifest disadvan- 
tage of the many. In most trades the assistance of the common 
labourer is as necessary to the skilled workmen as his tools, The 


common labourer works the same number of hours (if not more) | 


as the skilled workman, yet his reward is very different, arising 
solely from the immutable law of supply and demand. 
If Canon Girdlestone ded in inducing 

agricultural labourers to emigrate, or distribute themeelves among 
the manufacturing districts, the small farmer would still be unable 
to pay in the te more for his labour than at present, and 
he would be 
arable land into grass. The small farmers in this 
country are a very intelligent and industrious body of men. The 
reward for their labour amd capital is, however, so small that they 





| cannot afford to live better than the ordinary mechanic. The pro- 


been duly considered long since, but up to the present time | 


nothing practical has come of it, A. ALEXANDER. 


Worcester, 20th October, 1868, 


S1k,—I write you in reference to Mr. W. 8. Hall’s proposed plan 
for coupling the gripping wheel axles of the Mont Cenis locomotives, 
of which a sketch appears in last week's ENGINEER. 

The use of two connecting rods jointed to a slide block was one 
of the earliest methods of coupling suggested, and Mr. Hall only 
substitutes a parallel motion for the slide block, But he 
attaches his connecting rods to offset cranks at forty-five 
deg. (I presume), and here he is wrong. Perhaps he will find 
out his mistake by a further expenditure of drawing pins and card- 
board. With the mode of coupling above referred to, one rod 
should be connected to one main crank pin ani the other to an 
offset crank ninety deg. from the other main crank from which it is 
set off, and the lengths of the rods should be such as to form with 
each other an angle of about forty-five deg., when the cranks for 
the coupling rods are on their centres. 

This arrangement was known to those who were engaged in per- 


fecting the Mont Cenis engine before the lever arrangement now 
used was invented, P. J. 
Manchester, October 20th, 1868. 
AGRICULTURE AND TRADES’ UNIONS, 
© Srr,—I have read Mr. ‘s letter in your of the 


16th inst. In my opinion it is desirable that blicity should be 
given to the views of Mr, Harrison and his friends, and that they 
should be submitted to the test of public opinion. 

England is the workshop of the world, and it is the interest of 
all classes of society that we should maintain her supremacy, 
which can only be accomplished, in my opinion, by the freedom 
and liberty of labour. 

Mr. Harrison and his friends should not forget that the steel 
manufacture of Sheffield has given employment to a vast body of 
men. Great competition has, however, been introduced into the 
Sheffield steel trade, Mr. Krupp alone employs at the present 
time _—- of 8000 men in his German works, and he not only 
sends large quantities of material to England, but also supplies 
the markets of the world. It is my ion that if the most per- 
fect freedom had existed in the Sheffield steel trade, the enterprise 
of the manufacturers and the skill of the workmen would have 


| and double the price of bread and meat. 





prietor of the soil receives about 3 per cent. for his capital, and the 
rents are generally founded on that basis. The only method to 
establish any great improvement in the condition of the farm 
labourer would be to close the ports against the importation of food 


such a monopoly by the trades’ unionist who disputes the right of 
his own son to follow his father’s employment? Such laws and 
such combinations, however, would be equally as just as those 
advocated by the trades’ unionist who seeks to obtain for himself 
special oe at the expense of his fellow-countrymen, 
Staveley Works, near Chesterfield, CHARLES MARKHAM, 
October 19th, 1868, 





CROSSING THE STRAITS OF DOVER. 


Sin,—-Many propositions have been made to make @ tunnel 
atross the Straits of Dover, to build bridges and so forth; but I 
have not heard anyone before propose to fill up the gap—make an 
embankment across the channel. This would be an effectaal bond 
of union between England and France. It would not be such & 
very difficult matter at all. My scheme would be to have a lock 
or opening at the French side, and another at the Bnglish side, 
and let all ships pass by there. The cost of this embankment 
would not be so wonderful as some people imagine. ppose the 
distance twenty miles, or 35,200 yards, suppose the a¥etage depth 
to be thirty yards, at a slope of two to one, and a width of twelve 
yards on the top, each yard would contain- cubic yards—2,160, at 
two shillings per eubic yard, equal to £216, or the twenty miles 
would cost £7,603,200—say eight millions. Suppose we a 
other two millions for the locks and other works, the Whole would 
be made for ten millions, which is probably within the mark, and 
would not be grudged. Navvy,. 








FOREIGN AND COLONIAL RAILWAYS. 

THE Médoc (France) Railway Company has made some progres® 
with its undertaking, and sithongh it has had to contend with 
considerable difficulties the works have never been interrupted 
altogether, notwithstanding that it has not been practicable to 
press them forward perhaps with all desirable activity. The ex- 

ropriation of the land required on tho first seetion of the line 
rom Bordeaux to Pauillac was completed in the last few months 
of 1867; the companyhas taken possession of alinost Al! the land from 
Bordeaux as far as Moulis, and at May 3ist, 1868, to which date 
the accounts have now been made up, the Council of Administra- 


@ large number of | 


compelled by the high price of iabour to convert his | 
tt of the | 


What would be said of | 


Arcins marshes, the most important on the line, have been com- 
| pleted and tested; they supported the tests to which they were 
ee > a ~T -¥ which assured a’ — bs rails re- 
| gui for @ permanent way as far as Moulis have been 

elivered by - oy hell works, and the construction of the rolling 
stock is being pressed forward, The line, in short, is expected to 
be completed as far as Moulis by the end of this year. 

The sixth division of the South Austrian, —e and 
Central Italy Railway comprises a group of lines in Central Italy, 
viz., the Plaisance and Bologna, 924 miles; from Bologna to 
Ferrara and Pon ro, 324 miles; and from Bologna to 
Pistoja, 58} miles, @ total of 183} miles. The construction 
in 1866 of a wooden over the Po for the passage of the 
Bologna and Padua line preventing coasting vessels, which are 
very numerous in this part of the river, from coming up as far as 
the bridee of Pontelagoseuro, the company has been obliged to 
form @ new port near the wooden bridge, and to establish there a 
goods station, which is now almost completed, and which will 
admit of the direct passage of goods from ships into trucks, and 
vice versed, Two station linés have been added on the Bologna and 
Pistoja line, and these may be said to have formed the only works 
executed in 1867 on the lines of this network, the outlay 
incurred relating for the most part to adjustments of 
accounts which are now drawing to a close, The expenditure 
made in 1867 on the lines of Central Italy amounted to £25,608; 
and £4,800,047 having been disbursed to December 31st, 1866, the 
aggregate outlay upon the group to the close of 1867 was 
£4,825,655. The total estimated cost of the Central Italian group, 
as calculated in 1865, was £4,800,000, so that at the close of 1867 
the estimates had been exeeeded to the comparatively unimportant 
extent of £25,655. This total will, however, be increased to 
£80,000 when certain accounts still outstanding are adjusted. 
Further, it is indispensable to proceed with the construction of a 
definitive bridge over the Po at Pontelagoscuro, and to provide for 
the laying down of a double line on some sections, so that the 
total estimated cost of the group is now set down at £5,045,600, 

That mighty enterprise, the Pacific Railroad, continues to march 
on with the greatest rapidity. The “track” has already reached 
within 350 miles (a mere trifle in American geography) of the 
Great Salt Lake on the Pacific side; and the other division of the 
enormous _— on the Atlantic side is progressing with equal 
rapidity. The opening of the whole line is to take place July 4th, 
1869, when Brother Jonathan may be expected to roar his loudest, 
and with justifiable pride. The work has raced on with extra- 
ordinary rapidity during the past summer; but the progress made, 
however great it may have been, has been scarcely quick enough 
for the impatient Yankees, who have ehafed somewhat under the 
interruptions which they have experienced from the Indians. The 
| greatest difficulties which occur upon the whole “track” were 
| met with on the Pecific slope, and these have been successfully 
| overcome, although it is stated that between £6,000,000 and 
| £7,000,000 has been expended im carrying the line across the range. 
| Trains are now running regularly upon this portion of the road, 
| which comprises fifteen tunnels of an aggregate length of 6262ft., 
| eut through solid granite. ‘he traflicover this mighty railway, 
which will establish direct communication from New York to San 
Francisco, can scarcely fail to be very great, and there seems no 
doubt that it will be n to lay down a second line of rails, 
Not only will the local © gradually increase in importance, 
but the line will be a new through route from Europe and Eastern 
America to China, Japan, and India. A more important enter- 
prise than the Pacific Railroad, whether it is regarded from an 
American or a cosmopolitan point of view, it is difficult to 
imagine. 

Mr. Sandford Fleming, C.E., is appointed chief engineer of the 
Intercolonial Railway. Mr. Fleming has issued a notification to 
the effect that at an early day tenders will be invited for the 
| exeoution of certain portions of the line between Rivicre du Loup 

and Rimouski in the province of Quebec; between Truro and 
| Amberst in the province of Nova Scotia, and between Dalhousie 
| and Bethurst in the province of New Brunswick, It is intended 
to let the work in sections or —— of from oo to thirty-five 
miles each, the necessary surveys being now in great com- 

feted, Thus a surveyi g party which started from the empedis 

Mr. M’Leod’s) has pretty we!l worked up to Campbellton, another 
| party (Mr. M’Lellan’s), when last heard of, was about twenty 
niles from Dalhousie going southward, while Mr. Haszen’s party, 
which was working from Bathurst northward, expected soon to 
meet the party under Mr. M’Lellan. 

Some interesting experiments have been made with Bouthland 
New Zealand) coal on the Biuff Harbour and Invercargill Railway. 

r. W. Conyers, permanent way and locomotive superintendent, 
in a report on the subject says: —‘* The engine used for the experi- 
ménte is of the ordinary type, having no special arrangement for 
burning coal. The fire-grate area is 6°46 square feet; the heating 
surface in the fire-box, 40 equare feet; and the heating surface in 
the tubes, 367 square feet, giving ® total heating surfacing of 407 
square feet. The Southland coal used in the experiments is far 
| inferior to the Neweastle (New South Wales) coal in economic 
| value. It burns very freely with little flame, produces an 
abundant quantity of steam, causes very little smoke, and throws 
off a peculiar vegetable smell, The economic value of the coal can 
be improved by altering our fire-grate, the bars at present being 
| arranged for a highly bituminous coal.” The Southland Govern- 
| ment invites tenders for the completion of the Oreti Railway. 

The work is divided into two parts, oné called the ‘ Winton 
| contract,” and the other the ‘* Inve ill contract,” the length 
of line to be constructed being fifteen miles and three-quarters and 
three miles respectively. 

In October, 1867, when Mr, A. M. Rendel, consulting engineer 
to the East Indian Railway Company, was about to proceed to 
India, the directors gave him tie annexed instructions :—** The 
Board are alarmed at the denands for further capital expenditure 
Which reach England with searcely the exception of a mail. 
Patting aside the vagae and so far unfounded estimate of antici- 
pated tratiic sent from India, they fear that the increase of revenue 


| art which have been established in the Blanquefort, Cantenac, and 





which may be reasonably expected from experience is not suf- 
ficient to justify the large and continu increasing expenditure 
which is ited to be and they are determined to 


puta stop to it until they are satisfied that the real necessities 
and interests of the company demand it, You will, therefore, be 
expected to visit the whole of the works of the main and Jubbul- 
pore lines, in company with a deputation of the agency, the loco- 
motive superintendent, and the traffic manager, and to discuss 
with them at every _—_— station its condition in regard to 
works, and its actual and pi ive requirements as regards 
traffic ; and to consider, in to works in course of execution 
or in contemplation, whether they shall be proceeded with or 
stopped.” The directors appear, however, to anticipate on the 
main line an increase of traffic at the rate of £250,000 per annum, 
and also a steady increase in the productibility of the Jubbulpore 
section, 











| 

| Tar Screntivic Woxprk — Have you #ten it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
instrument Maker, 18, Blucher-street, Birmingham. —[ADvT.] 
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PUBLISHER’S; NOTICE. 
There is reason to believe that the weekly sale of Tur 
Enaineer is actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





TO CORRESPONDENTS. 


With this week’s number of THE ENGINEER is issued, as a Supple- 
ment, No. IV. of our Portfolio of Working Drawings. Each 
number, as issued by the Publisher, will contain the Supplement, 
and subscribers are requested to notify the fact at this office should 
they not receive it. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, As THE ENGINEER is published at one o'clock on 
Friday, ADVERTISEMENTS, TO SECURE INSERTION, MUST BE 
DELIVERED AT THE ENGINEER OFFICE BEFORE SEVEN O'CLOCK 
ON THE THURSDAY EVENING OF EACH WEEK. 

*.* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

M. &.—See reply to ANXIOUS INQUIRER. 

B. C. (Cardiff).—The arrangement is just what it ought to be. 

D. L.— We do not know anything of the lubricator. There is nothing about it to 
patent as far as we see. 

G. D.—You can get the enamelling done by Messrs. 7. and C. Clark, Shakespear 
Foundry, Horselyfields, Wolverhampton. 

ANXIOUS INQUIRER. — Apply to the secretary of the Inventors’ Patent Right 
Association, 21, Cockspur-street, Charing Cross. 

L. M.J.—Draw in ink on the right or glazed side of the cloth, but apply the 
colour on the back, so that it may be seen through the material. No one expects 
that finished drawings can be made on tracing cloth, which is only fit for rough 


work, 

W. H. W.—Platinum, if not too expensive for your work, will make the best 
possible gas burner. What is your oljection to wrought iron burners? Adamas 
burners are highly spoken of, and may be obtained, we believe, from any large 
gasfitting establishment. 

STUP1D.— You may probably obtain information from Mr. Miles Beale, agent to 
the Magnetic Filter Company, 21, Gresham-street, E.C. You will find Mrs. 
Somerville’s ‘* Physical Geography” and Johnston's “ Atlas of Physical 
Geography,” about the best books of their class. 

Il. J.—J/ you use soft iron your castings should not require to be softened. They 
may be toughened and rendered malleatle by putting them into an iron box 
Jilled with red hematite ore, rolling mill scale, or some other form of iron m 
combination with oxygen, and heating the whle to a bright red for some hours. 

R. 8.—WNo information can be obtained until the complete patent has been granted. 
There are various methods of registering the speed of ships, generally dependent 
on the motion of a drum by clockwork under a pencil, the position of which is 
determined by the pressure on a piston due to the resistance of the water at 
various speeds. 

LINDUM.—The metal used in casting so called brass cannon is gun-metal, or 
bronze. Austrian gun-metal is considered the best. Jt consists of copper, 
600 parts; cine, 382; tron, 14 parts. Bronze guns are made in the United 
States of tin, 1 part; copper,8 parts. 100 parts of copper to 11 or 12 parts 
of tin gives a very tough bronze. Gold expanos when heated, and contracts in 
cooling. Type metal, consisting of a mixture of lead and antimony, expands in 
solidifying, and therefore fills moulds well and takes a sharp impression. 

The following letters are in the hands of our Publisher :—Lucifer Match Ma- 
chinery; R. and B.; F.P.; T.H.B.; Plum, 7. E. D.; G. 0. G.; FP. H. B.; 
A Subscriber, Tramway; W. 8. W.; C. A. B.; B. W. S.; R. 8.; Tc5e 
Machine; A Constant Reader; Moulding Machine; Weldless Tires; E. P. B. ; 
Ferrum ; Economist. 

ERRata.—Page 298, column 1, line 20, for “ their” read * those ;” line 77, for 
“ the Princess” read “ the Prince.” Page 284, first column, 2nd line from bottom, 
for “* Briselane,” read “ Briselame.”” Page 290, first column, 11th line from 
bottom, for “ Hot-water springs,” read “ High-water springs.” Second 
column, %th line from top, for “ Moellan,” read ** Moellon.”’ 


FLATTENING SHEET IRON, 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me if there is any machine 
made that will perfectly flatten sheet iron of 13 to 20 gauge without hammer- 
ing it? Brown BroTuers, 

October 20th, 1868, 





SPONGE CLOTH. 
(To the Editor of The Engineer.) 


S1rx,— Will any of your correspondents inform me through your paper where 
I can obtain *‘ sponge cloths” for cleaning engines and machinery instead of 
cotton waste’ and oblige RatLway. 





BURNED CAST IRON, 
(To the Edttor of The Engineer.) 
S1rn,—Could any of your correspondents inform me whether there is any 
method of softening the metal of cast iron fire-bars more or less burnt, and of 
separating the remaining good stuff from the burnt part ? IRONPOUNDER, 





MEETING NEXT WEEK. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, Oct. 28th, at 
& p.m.—FPirst meeting of the session, when the annual address will be given 
by the president. 








Letters relating to the advertii and publishing di of this paper are 
to be addressed tg the publisher, MR. GEORGE LEOPOLD RICHE ; ai! other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163. Strand. W.c. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
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MARINE ENGINES, 

Tuoser who regard the best modern marine engines as 
perfect are probably in error, but it is not the less difficult 
to determine precisely in what way they are susceptible of 
improvement. Asa matter of course we assume that the best 
existing engines will come to be regarded in a few years as 
imperfect and deficient in many good qualities, simply 
because we now regard engines constructed in 1845 or 1850 
as inferior to existing types, and history repeats itself. 
There is no certainty that any remarkable improvement 
will be effected during the next five, ten, or fifteen years 
in marine engines; but reasoning on deductions drawn from 

t experience, it isright to regard the present practiceof our 
enns, our Maudsleys, or our Ravenhills as transitional; on 
_the other hand, it is doubtful if the best energies of our 
marine engineers havereally effected any very important im- 





enti: ste in engine building during the six years which 
ve elapsed since the closing of the Great Exhibition of 
1862. As regards the consumption of coal, it is very nearly 
now what it was then; neither the cost of repairs nor the 
weight of machinery required to develope a given amount 
of power has undergone any considerable diminution, while 
the failure on trial of hundreds of new schemes and 
inventions has done not a little to prove that a great deal 
of what is in marine engineering—faulty though it ap- 
parently be—is right. Surface condensation has not fulfilled 
the hopes of its warmest advocates, The same truth ap- 
plies to superheating. We do not, and apparently cannot, 
carry high pressure steam, in the fullest sense of the words, 
at sea. Excessive piston speeds have been tested, and failed 
to give any return worth the trouble and risk incurred in 
obtaining them. Great measures of expansion have been 
fairly tried with results which do not justify their extended 
adoption at present ; and so at this moment, and indeed 
for some time past, marine engine building has sunk into a 
groove from which it would seem that no effort is being 
made to raise it. And those who hold that the marine 
engine might be much better than it is reproach men of 
consummate talent and vast experience who have laboured 
for years to improve it; but as a rule they write or speak 
in ignorance of the real conditions to be fulfilled, and the 
true difficulties to be dealt with, and if possible to be 
overcome. We think it worth while bere to consider one 
or two of the suggestions which have been recently made 
for effecting improvements in the marine engine, and the 
objections Shieh prevent their adoption. 

The apparatus for raising steam at sea constitutes a 
favourite subject for condemnation. The types of marine 
boiler actually in use are very diversified, and it may be 
stated with truth that no received form of steam generator 
has lacked a fair trial at sea; but this fact goes for 
nothing with those who advocate radical changes. We have 
had wagon boilers, Galloway boilers, Field boilers, water- 
tube boilers of all kinds, from the simple coiled tube up to 
the most complex arrangement ; locomotive boilers, boilers 
with the tubes vertical, horizontal, or inclined ; boilers with 
the flame inside the tubes; boilers with the flame outside 
the tubes; boilers with flues arranged in every possible way. 
It is, we think, impossible to name a typical boiler which 
has not been tested to a greater or less extent afloat. The 
result may be expressed in a very few words. The more 
widely a boiler departs from the well known return fire- 
tube or flue types, the more unsuitable has it proved itself 
for sea-going purposes, and therefwre only return-tube and 
flue boilers are now used in the best practice. 

Nor is it difficult to determine why such is the case. 
Good tubular marine boilers evaporate as much water per 
pound of coal burned as any other boiler of similar dimen- 
sions that can be placed on board ship, while they last much 
longer and do their duty during their lifetime with more 
certainty than more complex arrangements. This may be 
all wrong in theory, but it is practice. The fact has been 
proved by over twenty years of experience. Itis quite true 
that the marine boiler is not well calculated to carry high- 
pressure steam, but it is also true that boilers specially in- 
tended to carry high steam are unsuitable for use on board 
ship; nor has it been proved that peculiar advantages are to 
be derived from the use of very high pressures at sea. It is 
a very favourite argument with many people that the leco- 
motive boiler should be taken in hand by the marine en- 
gineer, because by its aid very high pressures could be 
carried with safety. These gentlemen surely forget that 
locomotive boilers have been tried, and with unsatisfactory 
results, In the first place, the boiler depends for its eco- 
nomy on the use of long flue-tubes; but long fiue-tubes 
are inadmissible on board ship. If we sup it necessary 
to fit six locomotive boilers into a ship, — are but two 
ways in which they can be arranged. They must either 
stand athwartships, or fore and aft. If the former arrange- 
ment be adopted, they may be disposed in groups of three— 
one group at each side of the stokehole. The boilers to be 
economical cannot be less, including their fire-boxes 
and smoke-boxes, than 16ft. long. The stokehole must be 
at least 8ft. wide. The entire width occupied in the ship will 
then be 16ft. + 16ft. + 8ft. = 40ft. The tubes will be at 
least 10ft. long, and as they cannot be got out through the 
fire-box, a minimum space of 10ft. must intervene between 
the front tube plate and the ship’s side, Thus the whole 
space occupied would be 60ft. enn “won shipof less beam eco- 
nomical locomotive boilerscould not be put athwart ships, an- 
less they were placed sixabreastover the keel, with the stoke- 
hole in one wing and a coal bunker in the other; the said 
bunker to be emptied and the front bulkhead taken down 
whenever a tube er two required replacement. The incon- 
venience of such an arrangement would obviously be simply 
intolerable. If we dispose the boilers fore and aft, they 
will occupy in the width of the ship about 30ft., and in the 
length 16ft., besides a space of 10ft. which must be left 
vacant forward for the withdrawal of tubes ; coal may be 
carried there, but it cannot be stowed in a more inconve- 
nient position for the firemen. The boilers might be fixed 
fore and aft, smoke-box to smoke-box, with a space of 1Oft. 
between for the withdrawal of tubes ; but then there must be 
two stokeholes instead of one, so that little space would 
be saved. The great advantage of the return-tube boiler 
lies in the fact that the stokehole supplies room for the 
cleaning and replacement of tubes, and there is nothing 
about the locomotive boiler to compensate for its deficiencies 
in this respect. It is unsuitable for sea-going purposes for 
many reasons. The top of the fire-box would be frequently 
stripped of water by the rolling of the ship in a sea-way, 
and it would be found impossible to keep the fires in 
proper order if the large grate lay far below the small fire 
door. 

We have recently seen a proposal to throw 
three or four furnaces, as now used in marine boilers, into 
one large furnace, witha grate 15ft. by 7ft.! in order to save 
weight by suppressing water legs and water bottoms, the 
front of the furnace to be closed, we presume, as in a loco- 
motive, and several - fire doors to be provided of the loco- 
motive kind. How water is to find its way to the central 

rtions of this vast flat crown plate we are not told, nor 





thefurnace crown could be properly stayed and slung, bridge 
stays for the purpose, alone weighing at least two tons, 
The fatal objection to such an arrangement lies in the fact 
that it would be absolutely impossible properly to fire a 
grate 7ft. long and 15ft. wide, or to keep the fuel evenly 

istributed over it in a heavy sea. Unless the whole front 
were accessible the fires could not be cleaned, and if it were 
accessible as regards doors, no stoker could stand the heat 
when they were open. We only mention the scheme at all 
to show how chimerical are the ideas put forward by men 
who have learned nothing from their own a and 
lack the spirit of modest inquiry which should lead them 
to consider why existing arrangements have been retained 
by men who ought to know what they are about, notwith- 
standing the numerous attempts which have been made to 
supersede them. 

Another favourite theory with those gentlemen whose 
life is spent in theorising on engineering subjects, 'is that 
marine boilers would be tly improved if they were 
composed of better conducting materials than iron. “If 
nature,” say they, “would but kindly increase the con- 
ducting power of metal, what different and how much 
lighter acted we might have.” Now, in point of 
fact, it is known by those who are well informed, 
that practically the conducting power of metal is 
of the most third-rate importance. Peclet has shown 
that within limits much wider than are ever met 
with in boiler practice, the thickness of a plate has no 
effect whatever on the rate of evaporation. It can be 
proved that under all circumstances a boiler plate will con- 
duct heat much more rapidly than it can absorb it from the 
furnace or give it up to the water, its external resistance 
being, in the words of Professor Rankine, much greater 
than its internal resistance; that is to say, all the heat 
absorbed by a large area can be conducted through a very 
small one. It would be a good thing, no doubt, that iron 
should absorb and give out heat more rapidly than it does; 
but when men ek of the desirability of its conducting 
heat more rapidly they speak nonsense. Copper has been 
used under the mistaken notion that it would permit the 
more rapid generation of steam; but although it appears to 
have less external resistance than iron, no appreciable 
advantage has been derived from its use in the raising of 
steam. 

If we turn to the construction of marine steam engines, 
we shail find that, as in the case of marine boilers, a great 
deal that is, is right; and has steadily maintained its place, 
notwithstanding the many attempts at improvement made 
during the last quarter of a century. Piston speeds have 
been increased of late years with the direct result that 
high measures of expansion can be used without greatly 
increasing the weight and dimensions of the engine; but 
we are as far as ever, after all, from the adoption of very 
small and quick running engines of the locomotive type. 
Indeed, the results obtained in the British navy from a 
few small quick running gunboat engines which have been 
tried are not very encouraging. Practive is here opposed 
to theory; and it is probable that on duly considering all 
the circumstances, those who advocate the intro- 
duction of the locomotive type on board ship will 
find reason to modify their views. Marine engines are 
often required to work at full power for 200 or 300 hours 
at a stretch without a moment’s cessation. No locomotive 
has ever done this; two hours run at full speed without a 
stop being a remarkable locomotive performance. Attempts 
have been made to run small stationary engines at great 
speeds on land; no practical result encouraging to the 
marine engineer has yet come of them. That very quick 
running screw engines might be made smaller and lighter 
than existing engines of the same power no one disputes. 
The question is, would the former be as reliable as the 
latter? We fear not. There are acknowledged difficulties 
as regards lubrication for one thing, and in order to get 
over these it has been recently proposed that the bearings— 
crank pin and all—should run under water contained in a 
tank! But water lubrication alone will not serve for iron 
working on brass, because the surfaces, although they do not 
heat at first, become rough and cut. Whether wood can or 
cannot be used remains to be seen. Lignum vite answers 
very well as a screw shaft bearing, but we fancy engineers 
will be slow to adopt it in the big end of a connecting rod, 
even though it worked in a water tank. 

“ Are we to believe, then,” our readers may say, “that 
the marine engine is past improvement ?” We hold no 
such doctrine. There is room for improvement, and it will 
be effected beyond question, but not by any remarkable 
stride, or startling violation*of the rules at present followed 
by first-class firms in designing marine engines and boilers. 
Changes for the better will be effected in two ways: first, 
by the adoption of improvements in principle; and, 
secondly, by the introduction of improvements in —_ 
and construction—in other words, in practice. It may 
worth while toexplain more precisely what we wish to convey. 
The superheating of steam we regard as the adoption of an 
improvement in principle; but we have yet to get a per- 
fectly satisfactory superheating apparatus. When it comes 
it will constitute an improvement in practice. Light 
engines are very desirable. The introduction of lighter 
engines than those used formerly is an improvement in 
principle, and is so far equally an improvement whether 
the engine fails or not owing to faulty construction. There 
is room to introduce better light engines than we have now; 
better, that is to say, in the sense that they shall be more 
durable, more trustworthy, and less expensive in mainte- 
nance. When such an engine is introduced it will constitute 
an improvement in practice; and in our opinion it is 
from practice that most is to be expected. Lighter en- 
gines, for example, than those now adopted are’ more likely 
to be obtained by the use of first-class materials, carefully 
disposed to the best advantage, than from the introduction 
of out-of-the-way designs presenting abnormal features. 
It would reduce the weight of a screw shaft to bore a 
hole down it from end to end. We should prefer 
to obtain the same object by using a drawn steel 
tube, provided the tube could be obtained at a price 
which would justify its adoption instead of a shaft 


is it indeed necessary to consider, It is just possible that ' of solid wrought iron a little larger. It would lighten an 
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engine to use hollow piston rods and to drill holes through 


the crank pins. Would the improvement be worth the 
price? We think not, except under very exceptional circum- 
stances. 

It is worth bearing in mind that the steam engine as 
we have it afloat is an article of commerce, in the produc- 
tion of which forfunes may be made or lost, and it will not 
do to play pranks with it. Those who hold that our 
marine engineers get on slowly, because they do not at once 
adopt every specious proposal brought before them, should 
not forget that fortunes as well as reputations are at stake. 
Most engineers are aware that small improvements might 
probably be introduced from day to day, if only the 
employers of steam power thought it worth while to pay 
for them. If they will not, and they do not as a matter of 
fact, it is far from likely that the engineer from a mere love 
of his craft will spend money in efforts which are tolerably 
certain not to be appreciated after all. 


ENGINEERING TUITION IN THE METROPOLIS. 


Tue late celebrated Professor Redtenbacher, once of 
Carlsruhe, and whose abilities really established the high 
status of the well-known Polytechnic of that city, was 
accustomed to notice in his lectures to the German 
students, in his own dry sarcastic way, our London 
“ Polytechnic.” We English are so recardless of foreign 
work aud literature that it is necessary to remind many of 
our readers that Professor Redtenbacher was one of the 
first and the most eminent teachers of mechanical engineer- 
ing science. He originally fully developed the theory of 
machinery, building up the work of Poncelet and others 
into one coherent system; he completely developed the 
theory of waterwheels and turbines; he wrote on the 
theory of locomotives, and of caloric engines; besides doing 
other considerable work well known to German engineers. 
He was accustomed annually to begin his lectures with a 
comparison of the modes adopted in England and 
Germany respectively for the acquisition of engineering 
knowledge. He pointed out that in England the main if 
not only source of knowledge was the workshop—in 
Germany, thescientitic institutions known under the name of 
Polytechnic schools. “It is true, meine Herren” Red- 
tenbacher was accustomed to observe “that the English 
have a Polytechnic Institution. It is situated in Regent- 
street, in London. It isa large tine building, into which 
everyone may walk on paying his shilling. On entering, 
the student of science finds himself surrounded by nume- 
rous more or less elegant ladies and young children, and 
is enabled to inspect the operations of the diving-bell 
man and a number of different toys and curiosities, as alsu to 
hearken to various pseudo-scientific lectures on the popular 
subjects of the day.” The patent ghost of Professor Pepper 
was not raised in Professor Redtenbacher’s time, or he 
would no doubt have noticed this other interesting illu- 
sion. The moral he pointed was that the Carlsruhe 
students were called to rather more serious work. 

We will begin our examination of the institutions exist- 
ing in London by that of one which, while it very favour- 
ably illustrates English scientific power, also illustrates our 
great disregard of the systematic diffusion of scientific 
knowledge. The Royal Institution, though evidently dis- 
posing ot considerable funds, cannot be regarded as having 
any educational character. 1ts educational functions simply 
consist in the delivery, by more or less eminent men, of 
more or less popular and discursive lectures to dilettanti 
audiences of fine ladies and gentlemen. As the seat of 
Davy and of Faraday’s great discoveries it must always 
be regarded with respect, but it is a question whether its 
funds could not, and more in accordance with its charter 
derived from George III., be devoted to educational pur- 
poses. It is a great thing to be able to claim, as the 
results of work during the last sixty years, the establish- 
ment of “the laws of electro-chemical decomposition, the 
decomposition of the fixed alkalies, the establishment of the 
nature of chlorine, the philosophy of flame, the condensi- 
bility of many gases, the scieuce of magneto-electricity, 
the twofold magnetism of matter, comprehending all known 
substances, the magnetism of gases, the relation of mag- 
netism and light, the physical effects of pressure, the ab- 
sorption and radiation of heat by gases and vapours, the 
transparency of our atmosphere, and the opacity of its 
aqueous vapour to radiant heat” by the great philosophers 
maintained by its funds; but it 1s an important 
question whether, in the present dearth of technical 
education, the Royal Institution conld not extend 
its educational functions, Nothing is more calculated 
to favour superticiality than the batch of discursive 
lectures on almost every subject on earth, and in 
the waters under the. earth, that are annually delivered 
within its walls. We do not deny the possibility that 
Faraday might not have had the leisure to make all his 
discoveries if he had been tied down to the annual delivery 
of a course of lectures. But such ties have not prevented 
German savants from advancing science, and the general 
diffusion of scientific education is to be preferred to the 
foundation of an aristocracy of science. 

When men, however eminent in their way, are thus 
tempted to despise the great and noble work of diffusing 
knowledge, they only look upon it asa task diverting them 
from the prosecution of that path of scientific discovery 
which is to lead them to fame. Some of the lecturers of 
the Royal Institution are connected also with the Royal 
Schoolof Mines, and thecharacter of the instruction afforded 
at the Royal School of Mines in Jermyn-street is that of 
utter downright superficiality. Mining engineers, metal- 
lurgical chemists, and’ geologists are supposed to be formed 
there, and we will briefly see how. It is quite sufficient to 
condemn this school when we say that the lectures on me- 
chanics and physics are given utterly without reference to ma- 
thematics, and that the students are admitted without any 
preliminary examination in this indispensable funda- 
mental preparation for any exact science. The lectures on 
mechanics simply consist of popular explanations of the 
mechanical powers of mechanism, just enabling the hearers 
somewhat to understand, but not to construct, a machine, 
Mechanical drawing is taught merely as a mechanical 
and with searcely any reference to the science o 


geometry. The thirty odd lectures on Physics, illus- 
trated as they no doubt are by very beautiful experi- 
ments, obviously form, by their very brevity, the barest 
and most insufficient tuition in the indispensable science 
for the engineer or the chemist. Th@ have no mechanical 
foundation. In a word, what can possibly be expected 
from a course of only thirty lectures?) The two courses on 
chemistry, of about thirty-five lectureseach, are ofalittle more 
substantial and systematic character. But when we have 
condemned the preparatory lectures on physics we neces- 
sarily have condemned by implication Dr. Frankland’s 
lectures on chemistry, as natural philosophy is the indis- 
pensable foundation for chemistry. We say, the indispen- 
sable foundation for a well-grounded wide-based know- 
ledge; though we do not mean to deny that a good 
practical acquaintance with chemistry may. be acquired 
under Dr, Frankland and his working assistant, Mr. 
Valentin, in the Uxford-street Laboratory. This branch 
of the Royal School of Mines is evidently the most flourish- 
ing, and the stands there are always occupied by students, 
a few applications having, we believe, had to be rejected 
this year. 

Leaving Jermyn-street for South Kensington, we come 
to an educational institution favourably contrasting with 
the School of Mines, and illustrating what the Govern- 
ment can do when it feels a necessity. Just as the 
English Government, and, we may add, the old East 
India Company, found themselves obliged to found special 
technical schools for military engineering, and for that mili- 
tary mechanical engineering we term artillery, so has the 
administration been at last forced to establish a School 
of Naval Architecture and Marine Engineering, mainly 
intended for Admiralty pupils from the royal dockyards 
and officers of the Royal Navy. This school is also open 
to the public. The arrangement that the students can 
pass six months of each year at this school, and the other 
half of the year in a dockyard or a workshop, is excellent. 
The system of giving diplomas to those who pass the final 
examinations, constituting them either fellows or associates 
of the school, is also very good. The proportions of the 
marks in the examination are also well arranged, that 
given for pure and applied mathematics being almust equal 
in number to the marks for all the other subjects combined. 
But it seems to us to be a mistake to place “ practical work 
as a draughtsman” on a level with “practical engine 
and boiler building;” for a student preparing for a 
good theoretical course, some practical working, to be fol- 
lowed by tuition, would make a much better preparation 
for the draughtsman, whether of engines or of ships. The 
school at Woolwich for engineer officers is also syste- 
matically arranged, so that the positions taken in India by 
the pupils of this school over the heads of civilians are not 
due merely to favour. 

There remain for our critical examination the arrange- 
ments for technical education adopted in the two larger 
metropolitan institutions—King’s College and University 
College. These we propose, at an early opportunity, to 
compare with the German polytechnics, and more especially 
with that of Carlsruhe. As contrasted with that institution, 
we shall find in our own the same general character of one- 
sidedness, superficiality, and isolation, the natural results 
of that want of centralising power which, be it good or 
bad in political government, is decidedly needed for the 
establishment, regulation, and the progress with the times 
of a system of education, be it technical or primary. 


———— 


TIRONMAKING ON THE CONTINENT AND IN 
GREAT BRITAIN. 

INTIMATELY associated with the establishing of an Iron 
and Steel Institute for Great Britain, is the question of the 
relative positions ocenpied by Great Britain and the con- 
tinent of Europe in the making of iron. The topic has 
been widely discussed of late, but by no means exhaus- 
tively. M. Jordan, professor of metallurgy at the 
Ecole Centrale, has just made it known that the manu- 
facture of iron, in France in particular, is going 
through a process of rapid transformation. Only 17 
per cent., or 213,000 tons, is charcoal iron. This dimi- 
nution in the make of charcoal iron has been especially 
marked since the French ironmaster has been accustomed 
to import foreign ores. 

Formerly, writes M. Jordan, engineers used to say :— 
“Such werks make such a quality, without investi- 
gating the causes. But now these causes are studied, 
and in the same works an engineer by availing him- 
self of the resources of physical and chemical science 
can often make various and distinct qualities of cast iron 
with the same ores.” It is no longer thought sufficient to 
erect a small charcoal furnace to smelt the ores of a little 
mine in situations where neither ore nor fuel can be brought 
from great distances, but ironworks in France must now 
be placed near the ore if erected to make cast iron, and 
near the collieries if intended to manufacture wrought iron 
or steel. The French ironmasters have therefore been 
immensely stimulated by competition, especially that of 
Great Britain, and have thereby shown themselves tole- 
rably equal to the occasion. 

Happily, however, this enterprising spirit on the 
part of the French cannot but exercise a beneficial 
effect upon the British ironmaster. He can afford to 
regard the exertions of his foreign compeer with a large 
amount of interest, without experiencing any other feeling 
than that of determining that he will not allow his 
neighbour to do better and cheaper upon a small, that 
which he can himself do well and at a low price upon a 
large scale. That the British ironmaster does this, and 





ainst Messrs. Williams and Creed, against Mr. Samuelson, 
Mr. Plimsoll, M. Jordan, and all comers. Mr. Bell is, 
perhaps, better able to stand forward in defence of his 
order at home than any other British ironmaster. He 
knows well what is being done in his own country, and 
he has also examined carefully within the last year or 
two the works established alike in France, in Belgium, and 
in Rhenish Prussia. As to France, ete the north- 
e 





eastern portions, Mr. Bell has arrived at the rence that 


more, Mr. Isaac Lowthian Bell is prepared to maintain’ 
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pig iron is not being produced abroad in any instance, 
except at prices 20s., and some cases 30s., over those 
shown by the cost-sheets in Cleveland... He has 
however, to admit the unpleasant fact that a very 
different state of things is found to prevail when we come 
to examine the ironworks in the vicinity of Nancy and Metz, 
Commencing not far from the famous works of Creuso 
and extending to beyond Longroy, is an enormous bed of 
ironstone, geologically speaking identical with and in nature 


, closely resembling some of the ironstone worked from the 


Cleveland hills. So favourable has been the atmospheric in- 
fluence upon this stone that it contains so little carbonic acid 
as to be invariably smelted without previous calcination, 
The yield of this stone varies from 28 per cent. to 37 per cent., 
and so cheaply is it raised that it can in many instances 
be delivered at the furnaces for 3s. a ton, so that the stone 
for a ton of iron costs less than}10s. “It is, moreover, 
(continues Mr, Bell) so easy to treat in the smelting, that 
furnaces having a cubic capacity below that of those first 
constructed on the Tees, and using coke inferior to that 
obtained from the county of Durham, commonly run more 
than 220 tons per week of forge iron, using raw stone,” 
There is not, according to Mr. Bell, a work on the bank of 
the Tees that can produce a ton of pig iron at a lower rate 
than can the establishments now under consideration, not- 
withstanding that they suffer the disadvantage of having 
te convey their fuel upwards of 100 miles and pay an 
import duty of 1ls.a ton. Such a statement from such an 
authority, combined with the fact that the oolitic ironstone 
of the district under notice is being turned into pig iron at 
the rate of 340,000 tons a year, and read also by the light 
of the details given above by M. Jordan in confirmation of 
the transformation theory, are dispiriting enough. But 
they cannot be held to be more than that. The British 
ironmaster is not to be terrified by what France or any 
other continental nation can do whilst he can get his own 
coal, and one-third of all the iron made in France is manu- 
factured by means of coal obtained from Belgium or 
Prussia; and whilst, moreover, French iron, taken as a 
whole, is not superior, either for foundry or forge purposes, 
to that met with in the Cleveland district. When metal 
of greater malleability or strength is required, it is usually 
obtained by a pretty large admixture of the purer ores 
obtained from Algiers and elsewhere, costing from 25s. 
to 30s. a ton delivered at the furnaces. 

But there is a state of things existing more en- 
couraging, to our national pride than the abundant 
supply of fuel which we possess. Mr. Bell, it will 
be remembered, soon after the close of the French 
Exposition, prominently expressed his dissent from the 
conclusions arrived at by Earl Granville and Dr. Lyon 
Playfair as to the inferior position they assigned this nation 
in the matter of ironmaking in comparison with France 
and Belgium. At the last meeting of the North of 
England iron trade, at which he gave utterance to the 


views we have here given, he combated Mr. 
Samuelson’s views in particular, denying that he 
had been able to discover wherein the continental 


ironmasters had “taken” any “steps in advance” of those 
of this country. Both he and his friend, Mr. Lancaster, 
“examined very carefully works capable of producing 
above 700,000 tons of pig iron per annum, and inspected 
with equal minuteness mills, the yearly make of which 
would not be short of 450,000 tons, embracing iron of 
every description, from armour plates down to wire rods.” 
The result of these investigations “failed entirely to con- 
vince either Mr. Bell or Mr. Lancaster that there was to 
be found the smallest reasons for the sweeping conclusions 
arrived at by those who assigned to us a lower place than 
that accorded to our foreign competitors.” Nor was it 
likely, in Mr. Bell's estimation, that the descendants of the 
men who took what he pointedly terms the four “steps 
in advance”—smelting with pit-coal, using the puddling 
| furnace, laying down the rolling mill, and heating the blast 
| by which this has been made the age of iron—would, 
backed as they were with “as fine coal fields and as rich 
beds of ore as are to be found in the world,” so lag behind 
as to make the continental ironmasters their superiors. 
| Against what the British ironmaster has done, he of the 
Continent can show only two inventions—the washing of 
coal otherwise unfit for the coking process, and the use of 
the waste gases from the blast furnaces. Our ironmasters 
were not long in profiting by what their neighbours had 
done in these two respects; and in the matter of the 
gases the North of England and the Welsh masters have 
brought the system of utilisation to a state of per- 
fection not often to be seen abroad; for while 
here our masters are able to obtain all their steam 
for raising materials to the furnace, for driving the 
blowing engines and heating the blast, from the 
gases alone, on the Continent more or less coal is 
frequently required to supply the waste caused by the less 
perfect appliances. During the past fifteen years the 
best British ironmasters have succeeded in reducing the 
consumption of coke per ton to something like one-half 
what it was previous to that period. “ We bave— Sur. Bell 
reminds us—our blast heated to a point never dreamt of 
abroad, and we have furnaces the dimensions of which 
have excited the astonishment of continental ironmasters, 
whose opinions are in strict confirmation of the superiority 
now maintained.” This “ vindication,” as Mr. Bell terms 
it, on behalf of the smelters may, with equal truth, be 
urged as due to our malleable ironworkers. “ Our 
masters are as enterprising, our men as skilful, our ap- 
pliances as perfect, and the results as excellent as those 
obtained on the Continent by the manufacturers there.’ 
We have availed ourselves of every opportunity which 
has offered for bringing before the iron trade of this country 
all that has transpired of the manufacture worthy of special 
record whether on the Continent or in this country, as our 
papers on the Creusot works on the one hand, and 
those upon the North of England works on the other, will 
prove. We have, therefore, done something to promote the 
extension of that information which it is most desirable 
our ironmasters should possess, and we are happy in 
knowing that our articles have proved beneficial to this in« 








dustry in certain quarters. 








Ocr. 23, 1868. 





THE ENGINEER 


317 





But there is reason to conclude that however near | 


the North of England may have got to Creusot, or | 
Creusot to the North of England, there are yet districts 
which cannot bear so favourable a comparison with each 
other, and respecting which in this country much less that 
is satisfactory can be said than is true in respect of that 
part of the kingdom where Mr. Bell last spoke. Doubtless 
this is as well known there as we know it. It is conse- 
quently most gratifying that from that same district the 
ery for an Institute should have gone forth. In pursuance 
of the intention which we have long ago formed, in 
dealing with the iron trade of these kingdoms, we shall 
not fail to continue to notice from time to time all such 
matters as may se2m to us calculated to further its pro- 
gress. We readily notice thus conspicuously Mr. Bell’s 
views, and we shall advert to others to which he has 
given utterance, 


LITERATURE. 


A Treatise on Coast Defence, Based on the Experience gained by the 
Officers of the Corps of Engineers of the Army of the Confederate 
States, and Compiled from the Oficial Reports of Officers of the 
Navy of the United States, made during the late North American 
War, from 1861 to 1865. By Von Scnetima, Lieutenant- 
General, and Chief Engineer of the Department of the Gulf 
cf Mexico of the Army of the late Confederate States of 
America, E, and F. N. Spon: London, 1868, 

[ConcLupIna Norice.] 

Tue second and concluding part of Colonel Von Scheliha’s 
work treatsof channel obstructions, torpedoes, torpedo boats, 
and methods of lighting up channels and water approaches; 
and it is prefaced by the following sentence, extracted 
from an official report by Rear-Admiral D. Porter, dated 
February Ist, 1865, which serves as a species of text for 
our author :—“ Obstructions and torpedoes form a_ better 
defence than our present forts.” In dealing with obstruc- 
tions our author is not less successful than in his treatment 
of the subjects handled in the first section of his work. 
Certain portions of the chapter on torpedoes are very good, 
others indifferent ; but the chapter on lighting up channels 
and water approaches is short and defective. Colonel Von 
Scheliha writes of the various systems of lighting which 
he describes, as one obtaining his information at second 
hand, knowing little practically of the subject, and totally 
at sea as regards theory. Yet the lighting up of water and 
land approaches constitutes a most important feature in 
modern warfare. In future editions of the work under 
consideration the last chapter may be greatly extended, 
and in parts re-written with advantage. It must not be 
forgotten meanwhile that at the time of the American 
war very little practieal information concerning the pro- 
duction of a vivid and continuous light, and of value to the 
military engineer, was in existence; and the shortcomings of 
our author are at once explained and in a measure justified 
by the fact. There is little or nothing in the chapter to 
call for further notice. 

The chapters devoted to the consideration of obstructions 
constitute an exhaustive and cautiously-written treatise 
on the subject. It is diflicult to ascertain whether the 
author is or is not biased in favour of any particular 
system, so impartially has he written, and so careful has 
he been to substantiate his arguments by the evidence 
afforded by faets. In the first portion of his work, already 
noticed, Colonel Vou Scheliha proved very conclusively, in 
our opinion, that forts cannot prevent the passage of power- 
ful fleets through unobstructed channels. In the second 
part, he places before his readers descriptions of the various 
systems of obstruction used in the American civil war, and 
statements of the results obtained from them. From these 
he makes certain deductions, which carry much weight. It 
is worthy of notice that in no single instance during the 
American war did a naval attack succeed where the channel 
was obstructed, and in no single instance did it fail where 
the channel remained open. Our autbor considers at great 
length the conditions determining the nature of the 
obstacle to be employed, and the demands which a good 
obstruction should satisfy. Those who associate obstruc- 
tions with floating booms, chains, or sunken ships alone, 
have little idea of the skill and talent which have been 
manifested and the magnitude of the difficulties overcome 
in obstructing the channels of the great rivers and creeks 
of the North American continent. To such men Von 





Scheliha’s book will open a new world of engineering. 

They will read there of more thau one achievement which | 
would reflect credit on the best engineers that have ever | 
lived, when the circumstances are taken into account under 
which the work was executed. Yet the doers were for the 
most part men called from obscurity by the sound of the | 
drum, who, the war at an end, have returned to a quiet and | 
unhonoured life. We shall have to speak of one such 
achievement presently, but before doing so we must notice 
our authors statement of the demands which a good 
obstruction should satisfy. These he classifies as follows : 
—lst, its strength must resist the shock produced by the 
enemy’s running or butting against it ; 2nd, it must not 
hinder the national fleet from passing in or out ; wherefore 
a gap is required that may be closed or opened at will ; 
3rd, it must to the least possible extent interfere with the 
general features of the channel ; 4th, it must allow flakes 
of ice or driftwood to pass without causing the collection 
of either above. On this point our author states that an 
accumulation of driftwood has had a fatal effect times and 
again on the obstruction with which it comes in contact. 
As an instance, he cites a raft on the Yazoo river, which, 
after resisting for several months all the efforts of a Federal 
squadron to get past, was carried away by the enormous 
pressure exerted against it by the driftwood which had | 
accumulated behind it ; 5th, the length of the obstruction | 
must be calculated according to the ebb and flow in a tide | 
way, or in rivers toa rapid rise and fall of the stream result- 
ing from changes in the weather ; 6th, the obstruction 
should be er og 7th, it should offer to the enemy an | 
object impossible of destruction by artillery ; 8th, it should | 
be proof against the attacks of sea-worms, or the teredo ; 
9th, if a floating obstruction, it should be flexible, and 
yield to the waves without losing strength ; in this case it 








| 


should also yield to the first impact of a vessel running 


against it, but by the gradual drawing together of all its | * 


parts render further progress impossible ; 11th, and lastly, 
its first cost should always be in proportion to the im- 
petencs attached to preventing the passage of the channel 
ny the enemy. Few out of those who have given the 
subject much attention would have held it possible that 
so many points required consideration; and it is probable 
that in defending any British port or channel the difficulties 
lying in the way of forming an obstruction would be small 
as compared with those which must be encountered in 
dealing with the immense rivers of the American conti- 
nent with their acres of driftwood, and huge floes of ice. 
Our author strongly advocates the construction of channel 
obstructions in time of peace, and beyond question his 
advice is sound so far as it refers to countries having large 
navigable streams by ascending which an enemy can at 
once place an invading army in the heart of a country ; 
but his arguments hardly apply to England, and it is 
doubtful if preparations for the placing of obstructions 
could be made on any large river in Europe without 
seriously interfering with the navigation. Our readers 
may possibly be at loss to know what is meant by prepara- 
tions for placing an obstruction. Let our author reply :— 


The difficulties opposing the establishment of a channel obstruc” 
tion are often very great, There are strong and changing currents, 
great depth of water, a heavy sea, bad bottom, and many other 
difficulties that will contend against the engineer, and which 
should induce him to mature his plans well before commencing 
the work. Such a deliberation frequently will develope the 
necessity of some preliminary work ; for instance, abutments, 
driving piles, &c.—without which it would be impossible to 
establish any kind of obstruction. 

To this we may add that Captain Piron’s system, perhaps 
the best yet proposed, contemplates the construction of two 
or more stone towers in the channel, to serve as abutments 
for iron pontoons which, floated into place, close the channel 
much as a caisson does a dock entrance. 

A system of channel obstruction may consist of—1st, 
obstructions resting on the river bed ; 2nd, floating obstruc- 
tions ; or, 3rd, a combination of the two. All three are 
very fully treated of by Colonel Von Scheliha. To repro- 
duce any one portion of the work without the rest would 
not prove very instructive ; we prefer to give here our 
author's spirited account of an engineering achievement to 
which we have already referred. The passage is a good 
specimen of Colonel Von Scheliha’s best style :— 


General Banks, of the Federal army, had, in April, 1864, under- 
taken an expedition against the Confederate forces in North- 
Western Louisiana, wherein he was supported by Rear-Admiral 
David D. Porter, who ascended the Red River with a flotilla of twelve 
gunboats and thirty transports. The issue of the battle of Mans- 
tield or Sabine Cross-roads, April 8th, very suddenly compelled the 
Federal army to a retreat on Alexandria. The water meanwhile 
had fallen so low that Admiral Porter had scarcely any hope left 
of getting his vessels back over the rapids of Alexandria, and his 
embarrassment was increased by the army making arrangements 
to evacuate the whole country. The ironclad Westport had already 
been lost near Grand Ecorce, and the abandonment and destruction 
of the whole fleet now seemed inevitable. 

In this emergency Lieut.-Col. Bailey, acting engineer of the 19th 
Army Corps, proposed a plan of building a series of dams across 
the rocks at the rapids and raising the water high enough to let 
the vessels pass over. This proposition looked like madness, and 
the best engineers ridiculed it, but Colonel Bailey was so sanguine 
of success that Admiral Porter requested General Banks to have it 
done, Provisions were short and forage was almost out, and the 
dam was promised in ten days, or the army would have to leave 
the fleet. General Banks placed at the disposal of Colonel Bailey 
all the force he required, consisting of 3000 men and two or three 
hundred wagons. All the neighbouring steam mills were torn 
down for material, two or three regiments of Maine men set to 
work felling trees; teams were sent out in all directions to bring in 
brick and stone; quarries were opened, and flat boats were built to 
bring down stone from above. 

The rapids are about a mile in length, filled with rugged rocks» 
over which, at the stage the water was then at, it seemed 
impossible to make a channel, The work was commenced by 
running out from the left bank of the river a tree dam, made of 
bodies of very large trees, brush, brick, and stone, cross-tied with 
heavy timber, and strengthened in every way which ingenuity 
could devise. This was run out about 300ft. into the river; four 
large coal barges were then filled with brick and sunk at the end 
of it. From the right bank of the river cribs filled with stone 
were built out to meet the barges; all of which was successfully 
accomplished, notwithstanding there was a current running at the 
rate of nine miles an hour, which threatened to sweep everything 
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| Osage—both came through the dam without t 


before it. The dam had nearly reached completion in eight days’ | 


working time, and the water had risen sufficiently on the upper 
falls to allow three gunboats to get down and be ready to pass the 
dam. In another day the water would have been high enough to 
enable all the other vessels to pass the upper falls. On the 
morning of May the 9th the pressure of the water became so great 
that it swept away two of the brick barges, which swung in below 
the dam at one side. Seeing this, Admiral Porter immediately 
ordered the Lexington, still above the upper falls, to pass these if 
possible, and immediately to attempt to go through the dam. _ The 
Lexington succeeded in getting over the upper falls just in time, 
the water falling rapidly as she was passing over. She then 
steered directly for the opening in the dam, through which the 
water was rushing so furiously that it seemed as if nothing but 
destruction awaited her. She entered the gap with a full head of 
steam on, pitched down the roaring torrent, made two or three 
spasmodic rolls, hung for a moment on the rocks below, was then 


swept into deep water by the current, and rounded to in safety to 
he k. The Neosho followed next, all her hatches battened 
down, and every precaution taken against accident. She did not 
fare as well as the Lexington. Her pilot having become frightened 
as he approached the abyss stopped her engines, when Admiral 
Porter particularly ordered a full head of steam to be carried. 
The result was that for a moment the hull disappeared from sight 
under water. Everyone thought she was lost. She rose, however, 
swept along over the rocks with the current, and fortunately 
escaped with only one hole in her bottom, which was stopped in 
half an hour. The two other gunbonts—the Hindman and the 
e haté 





The force of the water and the current being now too great to 
construct a continuous dam of 600ft. across the river in so short a 
time, Colonel Bailey determined to leave a gap of 55ft. in the 
dam, and build a series of weir dams on the upper falls, This was 
accomplished in three days’ time, and by the twelfth of the month 
the whole fleet was saved. 

We have in the foregoing passage all the elements that 
lend majesty to the deeds of the engineer. The great army 
of workers, toiling as only men labour in time of war; 
the furious stream; the rapidity of action; the intense 
energy of the leaders in the enterprise; the hairbreadth 
escape of gunboat after gunboat, and the final success of 
the work, constitute a complete drama, the scenery and 
action of which force themselves vividly on the mind of 
the reader, and at once demand and deserve the admiration 
of the professional brethren of the men engaged in carrying 
out operations almost without a parallel. We question, 
indeed, if in the annals of engineering a more remarkable 
task has ever been undertaken and carried out to a 
happy end. We can call to mind nothing like it in the 
history of military engineering at least, and Lieut.-Col. 
Bailey deserves all the fame that we trust Von Scheliha’s 
book will give him. 

Our author deals fully and critically with every form of 
obstruction that has been used in practice, giving example 
after example, with the results obtained. Every line of 
this portion of the work is valuable to the military engi- 
neer; and even the civil engineer, albeit he is seldom called 
on to deal with war, will find useful hints, and information 
which may prove serviceable. At page 191 our author de- 
scribes a method of securing piles so remarkable, so opposed 
to theory, that were it not that he assures us it has been 
adopted with success, we should be disposed to reject it as 
a chimerical idea. We give a description in the author’s 
own words. Speaking of the construction of chevaur de 


Jrise by fixing piles in the bed of a stream, he says : — 


Obstructions formed by piles may be advantageously used if 
the depth of the channel does not exceed 25ft., and the nature of 
its bottom renders the driving of piles not an impossible or too 
tedious a work. Confederate engineers gave this kind of obstruc- 
tion preference over all others, wherever the depth of the channel 
would admit of its being used. The bottoms of channels con- 
sisting in most instances of mud followed by a stratum of sand, a 
method of placing piles was adopted which, although it may 
perhaps not be an entirely original one, is probably not generally 
known. To the boiler of the steamboat, loaded with the piles 
which were to be placed, a two-inch hose was attached; a valve 
rendered it possible to admit er shut off steam at will. The end of 
the hose not attached to the boiler had a long and strong nozzle 
fastened to it. A pile having been attached to this nozzle by 
means of a noose a valve was opened, steam rushed from the boiler 
through the hose and the nozzle, which was pointed on the surface 
of the water, and pressed the water aside. The pile was allowed 
to follow the stream of the steam till this had gradually reached 
the surface of the bottom, which, being soft, gave way to the 
pressure of the steam, by which a funnel-shaped hole was opened, 
into which the pile was made to slide. The steam was allowed to 
play until the funnel had reached a depth of 4ft. or even 5ft. So 
soon as the pressure of the steam ceased, the mud closed the 
funnel-shaped hole in the bottom around the pile, which stood 
now as firmly as if driven by a good steam pile driver. This 
method of setting piles requires, besides the engineer of the boat, 
three men, one for holding and pointing the nozzle and two for 
handling the pile. It is more expeditious than the ordinai 
manner of driving piles by at least one-third, and was also foun 
more convenient, for the reason that it was not necessary to 
suspend work on account of a moderate sea in which it would have 
been impossible to work an ordinary pile driver. The whole line 
of pile obstructions between the eastern bank and Fort Gaines, in 
the lower bay of Mobile, was thus set in an incredibly short time. 

We regret that lack of space prevents us from noticing 
at length Colonel Von Scheliha’s chapters on torpedoes 
and torpedo boats. It must suffice to say, that those who 
wish for information as to the results actually obtained 
during the American war from both, will find a great 
mass of valuable information prepared from official reports, 
put together in a very readable form. 

Taken asa whole the work is excellent, and certain errors— 
evidently resulting from the author's somewhat imperfect 
knowledge of the English language—which will be met with 
are, practically speaking, of little importance. The author, 
indeed, does ample justice in his preface to Mr. C. H. Toy, 
“to whom he is in some measure indebted for the correct- 
ness of his English.” Messrs. Spon, the publishers, deserve 
a word of praise for the admirable style in which the book 
is got up. Paper and typography are alike excellent ; we 
have detected a few misprints in the latter portion of the 
volume, but they are of little importance. The work is 
illustrated by twelve very excellent lithographs and maps. 
The cromolithographs, facing the title, and the title-page, 
are very good indeed. 





ON THE CONSTRUCTION OF THE BARRACKS 
OCCUPIED BY THE BRITiSH ARMY. 
No. IL—KNIGHTSBRIDGE BARRACKS. 
SrncE our article on the Windsor Cavalry Barracks was published, 
the Right Hon. the Secretary of State for War has authorised us 


therefore propose to describe Knightsbridge and Albany-street 
Barracks in our present article. 

Fig. lis a block plan of the barracks at Knightsbrige, at this 
moment occupied by the Royal Horse Guards (blue). The place 
was constructed to accommodate 536 non-commissioned officers 
and men of the Household Cavalry, with a proportionate number 
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into about three acres of the area which, if the barracks were fully 
occupied, would equal a density population of 114,560 to the square 
mile, exclusive of women and children, and exclusive of horses. 
The aspect towards the parkis open, but it will be seen by reference 
to the plan that there are fourteen blocks of buildings on the 
ground, so disposed as effectually to cut off all free air currents from 
the square. ‘There are no back premises whatever, and hence the 
litter must of necessity be dried in front of the stables; but the 
place does not smell offensively of ammonia, from the fact that great 
care is taken to deodorise the barracks, and excellent drainage 
carries away the obnoxious fluids from the stables. Perhaps our 
readers may imagine we mean to say the barrack at Knightsbridge 
is a good place for troops ; let us then at once undeceive them by 
saying, ‘‘ Knightsbridge barrack is a pest-house,” and Albany- 
street barracks are almost as bad. Knightsbridge barracks is one 
of the worst pieces of attempted architecture or engineering we 
ever had the misfortune to enter—in fact, we may say that the 
several engineer officers who have at various times been in charge 
of the London district, and who failed to strongly recommend the 
total removal of the existing barracks, neglected the first duty of 
a professional man. The place is a disgrace to the Government of 
England. On reference to the plan, the block marked A, will show the 
position of the soldiers’ quarters, below which are the troop stables ; 
B, is a granary over the officers’ stables ; C, is the hospital; D, 
the officers’ guard room ; E, the men’s guard room; F, cells and 
water-closets ; G, staff sergeants’ quarters ; H, pharmacy, shoeing 





forge, armourers’ shop, and water-closets adjoining ; I, the straw 
yard ; J, the riding school ; K, the officers’ stables; L, the maga- 
zine ; M, the carpenter's shop; N, is a coach-house, and close by | 
the engineer store ; 0, is an open shed for cleaning accoutrements ; 
P, the hospital; Q and R, women’s latrines; 8, dust-bin ; T, 
servants’ water-closet ; U, the bath room; and X, X, archways— | 
the stables being the only good point in the whole place, and 
they are for the most part excellent. In one or two in- 
stances the troop stables are defective in the matter of | 
light, but as for the size of the stalls, head room, and complete 
ventilation, nothing can be complained of as regards the horses; 
but the men’s rooms are not fit to accommodate a respectable pack 
of foxhounds. If the master of the ** Quorn” placed his hounds in 
such kennels, he would no longer deserve to be master. 
The troop rooms are entered from a long corridor about 8ft. in width, 
the height of which, as also that of the rooms, is 8ft. 6in. on 
one floor, and 10ft. on the second floor. In these troop rooms we 
found the men not at all overcrowded, if the place was fit for a 
human habitation, be the occupiers civil or military. The regula- 
tion 600 cubic feet of air are allotted to each man; Kinard’s ven- 
tilating stove is fitted in each room; and Sherringham’s valves and 
ventilating shafts, which discharge through louvres on the 
roof of the building—in fact, every possible improvement in heat- 
ing, and lighting, is there, but it cannot do more than simply 
render Knightsbridge barracks habitable as a temporary 
measure, 

There are much worse places than the troopers’ rooms | 
to be seen at Knightsbridge: that is to say, the married | 
people’s lodgings. We entered a small room, or lobby, 
about 10ft. x 8ft., which was called the mess room—*‘Of whom ?” we 
asked the Engineer who accompanied us. ‘* Of three married men | 
and their several families,” was the reply. We then entered into 
the sleeping rooms, and will it be credited that one of them was | 
devoid of light, air, or ventilation? The other two rooms were 
tolerably comfortable, as far as a window and a ventilator goes 
towards happiness ; but the climax of discomfort is the mess room. 
In the space of 10ft. x 8ft. stands a small barrack-room table, on 
which about fifteen persons are supposed to take three or four 
meals each daily. One fire in a small range, without a boiler, is | 
to serve as a cooking place for the lot. We should mention, 
however, that this range bas an oven whichacts well. What one 
of the female domestics of Belgravia, who loves some bold dragoon, 
would think of her future home, we cannot even imagine. At the 
four corners of the barracks are the urinals spoken of in the 
Luncet, and we fully agree with the writer of the article that 
they are most objectionable, and are in fact disgusting. One great 
point which struck us forcibly in the matter was the number 
of rooms appropriated as tailors’ shops, quarter-master’s stores, 
cleaning rooms, or, more properly, pipeclaying rooms—forin thelast- 
named the men whiten their smallclothes, belts, and other appoint- 
ments. The cooking houses are on the same floors as the troop rooms, 
and are fitted with admirable apparatus, andthe men who actascooks 
assured us that the meat is either well baked in the ovens, or 
made into soup in the coppers with a fair allowance of fuel, and 
further, that complaints seldom or never occur as to the food pro- 
vided for the men’s use. These kitchens are low, and consequently 
so hot, even though ventilated in every possible way by shafts, 
valves, and outlets, that the lives of the cooks are greatly 
endangered if they continue their office for any time. The 
water-closets are of Jennings’ patent, of the very best descrip- 
tion. They are flushed frequently; and if the place is 
kept in an untidy state, the fault lies with the regimental 
authorities. The guard-room is a dark hole, but no possible 
means of ventilation is wanted, and all of no avail—ihe place is 
radically wrong. The school-room is generally designed to ac- 
commodate from fifteen to twenty adults, and at times as many as 
thirty children. The room has two good windows, three ventila- 
tors, one a shaft to the outerside of the room, and the other two 
into the space between the ceiling joist and the slates, none of 
which were in use when we visited the place. Next, then, we come 
to the officers’ stables, which, although, not grand in appearance, are 
good and wholesome stables in all respects. The canteen is a most 
abominable spot—so bad as not to deserve a notice. The officers’ 
quarters are 1n many respects as badly constructed as those of the 
troopers. Further comment here on the state of Knightsbridge 
barracks would be a waste of space, and we therefore beg to assure 
the public that the place is a disgrace to any civilised nation, and 
that every shilling spent by the Engineers will be so much money 
thrown away. The hospital is even worse than the barracks. 

Regent's Park barracks now demands alittle of our attention. This 
cavalry barracks is, as all London people are aware, situated 
between Albany-street and the Regent’s Canal. After all we have 
said of Knightsbridge, what is left to tell of Albany-street 
Barracks’ Well, then, we have to repeat that these edifices 
should be at once expunged from the map in toto, and 
barracks of a proper design built in some part of the 
north-western district for the Life Guards. The Albany- 
street, or more properly, the Regent’s Park barracks, occupies 
an area of eight statute acres in extent, of the worst de- 
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| carefully and well constructed in all points. 


| indicated horse-power per hour. The 


each troop-room; racks, shelves, and accoutrement pins, are fixed 
around the walls; everything has been done by the Royal Engineers 
to make the best of a bad job; but all their efforts are useless, the 

lace must come down. The non-commissioned officers are lodged 
in places such as one cannot even imagine without ocular 
demonstration. Just fancy yourself, dear reader, living 
in a “slip” 10ft. long, 5ft. wide, and you know the residence 
of the non-commissioned officers of the Life Guards. A 
fire-place adds to the salubrity of the den, so that, possibly, 
the men cannot even breathe when the door is ol. This 
ought not to exist one hour. The married quarters are extremely 
bad, but almost every non-commissioned officer or private who is 
married resides out of barracks. The lavatory is not as good as in 
other places, but then it is far from what a soldier would call bad ; 
ample water is laid on, basins at hand, and a platform of wood to 
stand upon. What can be so hard ona trooper in this? Baths 
are provided, but much too small in size for the men of the house- 
hold troops. The pipeclay room is too small; in fact such a 
place should not exist under the same roof as the troop rooms. 
The latrines are supplied with the best mode of flushing. The 
school is a room in the range of buildings running parallel to 
Albany-street. Only one side can be pierced by windows, and 
therefore the place, even with ventilating shaft and Sherringham’s 
valves, is unbearable. There were upwards of thirty-five 
children present on the occasion of our visit, some of whom 
showed strong evidence of want of fresh air. The forge and 
shoeing sheds are admirable, and the boxes for sick horses 
The armourers’ 
and saddlers’ shops are sadly deficient in room, and conse- 
quently in cubical space. The hospital accommodation is 


extremely bad. The building is a long one-storeyed house, with 
low ceilings, and therefore exerting a most depressing effect on the 
patients. The ventilation is, however, not at all bad, and we 
must say the place was sweet smelling and clean, but of course 
most of this is due to the medical officer in charge. The surgery 
is about 8ft. square, and in this place the surgeon has to examine 
recruits. Now we know that for such purposes a room 18ft. by 14ft. 
or thereabouts is requisite. The bottles and drugs are kept ona few 
plain shelves, which, however, appeared to satisfy the doctor. The 
kitchen is small, and so hot that one cannot bear it for five mi- 
nutes. There is no convalescent room, no private room for a 
medical board to sit, no proper accommodation for the hospital 
corporal—in a word, the hospital is useless, After all this con- 
demnation, will it be believed that the 2nd Life Guards have at 
this time only four men in hospital, and these with simple com- 
plaints’ Surgeon-Major Kerin must look well te the health of 
the corps. 

The ground on which the Knightsbridge and Regent’s Park 
barracks both stand would sell for four times the amount new 
barracks to supply their places would cost, so that as a matter of 
yecuniary speculation the public would be gainers in the matter. 
Ve have plenty of land to spare both in Hyde and the Regent’s 
Parks on which to build new cavalry barracks where our Life 
Guards would have breathing room, where their children would 
grow up healthy and stalwart, instead of puny creatures as we now 
find them. Before we leave the subject of the cavalry 
barracks we may add that on the part of the Engineers everything 
to ameliorate the condition of the troops has been done, but, as 
we said before, in vain. It is impossible to do otherwise than 
squander public money on such structures, 








ENGINES OF THE STEAMSHIP 
QUARTERS. 


OvR engravings illustrate a very compact pair of marine engines 
lately fitted in the above vessel by Messrs. Jas. Aitkin and Co., of 
Glasgow. They are on the combined principle, and are, in fact, a 
single high and a single low pressure engine. No simpler method 
can be employed for applying the Woolf principle to marine 
engines, and we are glad to learn from the accounts just received 
of the vessel’s performance on her first voyage to Cronstadt that 
their working has been admirable, 
and a consumption has been shown 
of, we are told, less than 2lb. per 


HEAD- 


engines are of very simple design. 
They consist, as we have said, of one 
high pressure cylinder 264in. dia- 
meter and 3ft. stroke, and of one 
low pressure cylinder 46in. diameter 
and 3ft. stroke. These cylinders, as 
shown in the engraving, are bolted 
together, and have one steam jacket 
in common, the valves for facility 
of access being placed outside, and 
the pistons act one on each crank, 
as in an ordinary pair of engines. 
The cranks areplaced 45 deg. beyond 
the right angle, so that the engines 
are perfectly under control at start- 
ing, while the ordinary action of a 
double cylinder engine is little inter- 
fered with. 

The surface condenser, contained 
in one casting along with the air 
pump and circulating pump, contains 
736 fin. tubes 8ft. 2in. long, and is 
on Jenison’s patent. It is fitted with 
ordinary injection arrangement, by 
means of which all losses of water 
from the boiler can be made up. In 
the event of any severe derangement 
the engine can be worked in the 
usual way, in which case both cir- 
culating and air pumps can be used 
as air pumps. 

The boilers are two in number, 
10ft. Gin. wide and 8ft. long, each 
containing two furnaces 3ft. 3in 
wide, with grates 3ft. 2in. long, and 





with a fair middling quality of coal, 10001b. per hour, or at the 
rate of 2lb. per indicated horse-power. The quality of the coal 
was not good enough to allow of the ashes being burnt. The 
vessel Head-quarters is the property of W. Laing, Esq., of Leith, 
and was built by Messrs. Aitken and Mansel. The engines were 
built by Messrs, James Aitken and Co., from the designs and 
under the direction of Mr. A. C. Kirk. The value of expanding 
to the utmost is nowhere so clearly appreciable as in ocean 
steamers, where every pound of coal saved represents an economy 
many times greater than its first cost, and the combined system is 





a total grate area of 41°6 square 





feet. Tubes 324 in number, and 
5ft. Gin. long, and 3in. internal dia- 
meter, are placed over the furnace in 
the usual way. 

During the first trial, which 


consisted in running from Glasgow to the Cumbrae Light , 


and back, all worked very smoothly, and the total absence 
of any tendency to prime was the more remarkable, 
the boilers were filled at the Broomielaw from the water in 
the river, which, from the long-continued drought, was then 
in a particularly filthy state. While steaming from the Cloch 
to the Cumbrae and! back, coals were measured for three hours, 
and every precaution taken to ensure accuracy, the result being, 





as | 


far mere necessary for securing safe working under the varying 
strains of a screw propeller than in any application on shore. 
Unfortunately, however, engineers have often rushed into plurality 
of parts in applying the system to marine purposes—-one recent 
instance giving us eight cylinders for a moderate-sized ship. We 
therefore give Mr. Kirk full credit for one of the neatest and per- 
haps the simplest marineJengine yet successfully produced on the 
combined system. 








On Saturday last the members of the Civil and Mechanical 
Engineers’ Society went over the works on this line from the 
Thames Tunnel southwards. Mr. Haughton, the president of the 
Society, headed a much more numerous party on this occasion than 
he has had the pleasure of doing in any of the previous peripatetic 
meetings of the season. A number of students in the classes in 
King’s College devoted to the study of the applied sciences and 
other visitors accompanied the members. Mr. George Waller 
Willcocks, an active and useful member of the socicty, from the 
office of Mr. Benjamin Burleigh, the resident engineer, escorted 
the visitors, equipped with careful forethought with well-selected 
plans and sections of the works, 

A reference to the connections of this essentially important 
junction line may properly precede a notice of the works in their 
present condition. Numerous editions of maps of metropolitan 





scription of yellow clay, which it is almost i 
to drain effectually. Hence, although the parade-ground has 
lately had a large sum spent on its drainage, the place still is damp 
toa degree. The stables, as at Knightsbridge, are situate below 
the troop rooms, but, unlike the former, the doors and windows 
are at either end of the stables. The ventilation is excellent, and 
no smell is at all felt in the stables. Outside the door, on the 
badly-paved strip of parade, stuff may occasionally lodge. This 
refuse, however, cannot remain long in that spot, as, before the 
men quit stables, all must be swept up and washed over with water. 
No doubt there is a strong smell of ammonia from the stables, 
even with drains of first-rate construction at short distances 
apart. We had one of these drains opened for our inspection, and 
we can say nothing could be better constructed. In the centre of 
each block a staircase leads to a corridor 4ft. 6in. in width, which 
corridor is as dark as a dungeon, the one window at its extreme 
end merely rendering darkness visible. The troop rooms are low 


have been published for recent sessions of Parliament, 
which have included the East London and numerous other projects, 
some of which have entirely disappeared, and others of which have 
been modified in important particulars. A sketch, published 
in THE ENGINEER for January 25th, 1867, will convey a 
correct idea of the course of the East London and of the important 
junctions it will form between great systems north and south of 
the Thames to the east of London, and also of the large local traffic 
it is certain, under good management, to develope. : 
All that was designed by the late Mr. J. S. Burke, the able and 
indefatigable originator of the East London, will not be carried 
out in entirety, but the chief features in his design seem certain to 
be realised, and probably much more through future arrangements 
between companies for their mutual advantage. In his evidence 
before Lord Granville’s joint committee of Lords and Commons on 
Railway Schemes (Metropolis) in 1864, Mr. Burke stated that the 
intention was to form junctions at Liverpool-street with both the 





and small, but we think the ventilation and the heating 
apparatus (if used) provided and fitted in each, are capable of 
rendering these rooms sweet and healthy. What is the fact, how- 
ever? The men keep every possible means of ventilation closed, 
consequently the trooprooms at Albany-street barracks reek with the 
smell of tobacco smoke and ammonia from the men who have been at 
stables; dirty oil-rags, wet pipeclay, and a host of other dirts, | 
Stoves of the very best and most expensive kinds are provided in - 





Metropolitan and the North London lines by a two-storey railway—a 
low-level for the Metropolitan and a high-level immediately over it 
for the North London. A junction with the Metropolitan in this 
manner may be a physical possibility, but any considerable addi- 
tion with safety to the number of trains—and they are being 


inc from time to time by the companies which already possess 
running powers— is also ow a physicalimpossibility,and itshould 
suffice that there should an interchange station at Liverpool- 





street between the East London and the Metropolitan, which 
would make the two systems connected and continuous, with the 
detraction only of change of carriage. There are left of the 
advantages urged by Mr. Burke a working junction by the East 
London, between the railways Northern and Eastern, and those 
Southern and Eastern, in the eastern and south-eastern suburbs 
of London. The East London will also afford means for the con- 
veyance of goods from the London, the Surrey, and the Commercial 
Docks to the different railways, and tlius relieve the street traffic, 
The junctions of the East London with the Great Eastern and the 
North London will be direct. An interchange station will connect 
it with the Blackwall Jine, under which it passes necessarily at a 
much lower level in rising from below the London Dock basin. To 
the south it will join what was recently the North Kent and Mid 
Kent branches of the South-Eastern Railway, but is now, since 
the opening of the direct route to Tunbridge vid Sevenoaks, a 
four line trunk and an alternative main line. The East London 
will also form a direct junction with the Brighton line at New 
Cross, and by a short spur in another direction run into the South 
London. Numerous sources of interchanged traffic are suggested 
by these junctions, but the most notable are probably these —that 
Brighton passengers will have the advantage of a direct line to a 
station in the heart of the City at Liverpool-street ; the inhabi- 
tants of the east of London will have a direct line to the Crystal 
Palace, to Deptford, Greenwich, and Blackheath, and to all stations 
by the same train, or by change at a station, on the South-Eastern 
and Brighton systems, Other important extensions and junctions 
will doubtless be called into existence when the East London is 
opened, which will be bountiful feeders of that line; its proprietors 
may also ne pa to enjoy, in addition to a large local traffic, the 
advantage of comparatively high mileage rates from the long journey 
traffic carried over it. 

After several unsuccessful attempts the East London Company 
obtained their Act in the session of 1865. The Act received the 
royal assent on the 25th of August in that year, and the company 
immediately proceeded to purchase as quickly as they could the 
necessary lands. According to the orignal plans it was proposed 
to pull down 970 houses and to displace 6713 persons. The property 
consisted almost entirely of small houses of little value, of larger 
buildings in a more or less dilapidated condition, and of let-off 
tenements in obscure courts and alleys in the east. The displace- 
ment of population is not likely to be nearly so great as was 
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EAST LONDON RAILWAY—COVERED WAY AT DEPTFORD. 
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estimated, and such displacement need only be for the greater 
part temporary, so much of the line being under covered way on 
each side of the river, and giving an available building 
surface. The course of the line is from St. Matthew, 
Bethnal Green; the neighbourhood of Queen Anne-street, 
Whitechapel; Mile-end Old Town; St. Botolph, Aldgate; 
the vicinity of Back-lane and Gravel-lane, St. George’s-in-the-East; 
and, south of the tunnel, St. Mary, Rotherhithe, beyond the 
boundary of which scarcely any houses were on the line. On the 
25th of September, 1865, the company took possession of the 
tunnel, and from that time have received the rents and tolls. The 
Thames Tunnel, which has for so many years been one of the 
sights of London, still remains open as a wonderful and dreary 
exhibition, although its days are numbered, and the dejected stall 
keepers are dying out ur leaving, in anticipation of the melancholy 
exodus that will soon be forced upon them. LEarly in 1866 a 
contract was concluded with Messrs. Brassey, Wythes, and Lucas 
Brothers, for the execution of the works to the south of the 
Thames, and with this section great progress has been made. On 
the north the only works executed are two portions on the curve to 
the north of Whitechapel-road, which were constructed along 
with certain new works of the Great Eastern. They are deep 
cuttings between retaining walls, and are together about a quarter 
of a mile in length. The main works are from the Rotherhithe 
end of the tunnel onwards to the junctions with the South London, 
the Brighton, and the South-Eastern, at and near New Cross, and 
to these the attention of the visitors was directed on Saturday. 

Before they entered on the inspection of the railway works, the 
visitors were courteously invited by Mr. Mason, of the Thames 
Tunnel, who was engaged under Brunel in its actual construction, 
to examine the model he has preserved of the celebrated shield 
contrived for the excavation and building. ‘Vhe shield is attached 
toa model section of the tunnel, and the mode of shifting the 
shield and prosecuting the work was rendered easily intelligible 
by Mr. Mason’s lucid explanation. One of the poling boards 
actually employed on the face of the shield was also shown. Not- 
withstanding their sturdy materials and dimensions — Baltic 
timber, about 3ft. long, 6in. broad, by 4in. thick—they were often 
much bent inwards as soon as they were placed in position. The 
model is surmounted by a rod with cross-bars showing to scale the 
height of the river bed, of low water and of high water, above the 
crown of the tunnel. 

One of the heaviest pieces of work on the line is the excavation, 
casing, and strutting, for the Rotherhithe station, quite near to 
the tunnel staircase, which is still preserved intact. This enor- 
mous well is 62ft. wide between the poling boards, and above 50ft. 
deep. The retaining walls are of great strength, and are formed 
of piers 9ft. wide at the bottom, exclusive of puddle, and recessed 
bays, with a batter. Outside, in this work, and in the covered 
ways throughout, the backing consists of a 2ft. wall of puddle, 
which is in all cases let down into a trench and banded to the blue 
clay; next is a strong casing of concrete in blue lias, followed by 
the brickwork, strengthened towards the foundation. The piers 
are 11ft. between centres, and held apart by cast iron struts 2ft. 
deep, and weighing five tons each, The ends of the struts are 
separate castings, and bolted to the middle piece through flanges. 
By two limbs curved spourds and downwards, connected at the 
outer ends, and strengthened by a centre member in the casting, 
the struts have a vertical contact ipon the piers of about 5ft. The 
width clear within the faces of the piers is 40ft. The piers recede 
by a curve from over the struts to the top of the wall. The 

-offices at this station will probably be light timber 
structures over the struts, about half height between the upper 





| into the blue clay. 


surface and the platform. The deep faces of the tunnels at the 
ends of the station are good examples of plain, substantial brick- 
work. The architrave round the tunnel arch, and the string course 
across the wall over it, are relieved by dentils. Over the string 
course the deep surface is relieved by ranges of recesses, with 
segmental lintels and recessed panels, all in brickwork, substantial 
and effective, though unpretending and inexpensive. Drainage, 
from a level so far below the bed of the Thames, is of course 
impossible, and the proximity of the Thames with the depth 
under it involves considerable difficulty from the copious flow of 
water into the works, is is overcome by two Woodford’s 
pumps, of 16-horse power each, capable of lifting 160,000 gallons 
an hour. The quantity they are actually lifting, working night 
and day, is about 120,000 gallons an hour. The “‘ tears” of the 
old tunnel are taken up by working the pumps belonging to the 
tunnel for a short time night and morning. 

It may naturally be supposed that the gradients of a line rising 
from a level—as the roadway cf the tunnel is at the centre 60ft. 
below high water mark—are rather severe; they are, however, 
perfectly practicable. The tunnel dips slightly in the centre, but 
is really practically level. The new works commence with a 
gradient—the most severe on the line—of 1 in 40 for four chains, 
followed by 1 in 300 for four chains and a-half, and 1 in 85 for 
thirty-five chains. These are succeeded by 1 in 300, all ascending, 
until a short length of level is reached at Deptford Lower-road, 
where the second station on the section will be placed. From this 
point there is a descent of 1 in 220, followed by various other 
gradients, including three level reaches, the inclines ranging from 
1 in 60 to 1 in 330. The portions at 1 in 40 and 1 in 60 together 
are about a tenth only cf the whole length. The main line joins 
the Brighton at New Cross bya level length of eleven chains. 
The only other station south of the Thames in addition to those 
named—Rotherhithe and Deptford Lower-road— will be a separate 
station for the East London near the Brighton Company’s New 
Cross station. The quickest curves are two short lengths near the 
junctions on a radius of fifteen chains. Such other curves as there 
are are upon radii of from twenty to sixty chains. The main 
—— of the line, as may be inferred from the plan, is practically 
straight. 

From Rotherhithe there is along covered way to Deptford Lower- 
road, which passes under Rotherhithe, Adam and Albion-streets, 
and under dock property. The retaining walls, the covered way, 
the bridges, and indeed the whole works, are of remarkable strength, 
and also remarkably unostentatious in appearance. The roof of 
the way is elliptical, and is built with seven rings of brick. It has 
an invert throughout of five rings. The crown of the covered way 
is not, as is usual, covered with asphaltum, but has a covering of 
2ft. of puddle, which is carried down the backs of the walls also 
Near the Deptford Lower-road, where the 
covered way terminates, there is a fine piece of work in a dockwall, 
built by the East London Company, for the extension of the Surrey 
Commercial Dock. The mode of construction, materials, and 
dimensions of this covered way, and of the dock and retaining 
walls, will be understood from the accompanying plans and sections. 
The covered way has ventilating shafts at intervals of five chains. 
At Deptford Lower-road station the line passes over the Bermond- 
sey low-level sewer. The brickwork on the crown of the sewer 


| interfered with the level of the line below, and the gas mains 


passing overhead at the same place further complicated the diffi- 
culty, which was surmounted by stripping the roof of the sewer 
and superseding the brickwork by cast iron plates of about an inch 
thick. There are in this locality some very strong bridges to carry 
thoroughfares which pass over the line. The roadway is carried 


upon heavy cast iron girders, supported upon cast iron open 
piers in two instances, and columns in others ; the spaces between 
the girders are filled in with jack arches. Cross-street, the New- 
road, and the branch line of the Brighton to the Commercial 
Docks, are thus successively passed under. The forks for junction 
with the South-Eastern here open out. One spur is sent off, which 
passes under the Greenwich, North and Mid Kent lines, in one 
viaduct at this place, so much upon the skew as will necessitate 
taking down and rebuilding the piers of the viaduct. Immediately 
after the line crosses the Surrey Canal this spur again 
forks and sends off in one direction a single line to 
join the Brighton on its easterly side, and another spur 
with two lines, which also splits and sends off, a single 
line under the North and Mid Kent to join it on the east sida 
near New Cross, and another single line to join that system on the 
west side. From the first fork a line turns off to the right, 
crosses first under the Greenwich line, then under the joint 
3righton and South-Eastern line. This crossing was through an 
embankment of a height to leave little more than sufficient head- 
room for the East London; the embankment was cut away by 
instalments, and the girders placed to carry the four lines without 
the heavy traffic being interrupted or an accident of any kind. 
The line next crosses over the Surrey Canal by e lattice girder 
| bridge of 80ft. span, which has already been described in our 
pages. * The other crossing of the canal just referred to will 
be by a bridge of nearly the same character and dimensions. 
| Beyond the canal this spur again splits and sends off one line to join 
the Brighton at the Coke Kilns, and two lines to run into the 
| South London near its crossing over the Old Kent-road, at which 
| there is a station. 
Much good work has been done upon this important line, but 
| much still remains to be done, and six months or more will pro- 
bably elapse before the first section from Wapping, through the 
tunnel to the junctions in the neighbourhood of New Cross is 
ready for opening. 
Mr. Hawkshaw isengineer-in-chief of the line, and Mr. Benjamin 
Burleigh resident engineer, to whose courtesy we are indebted 
| for such information as we desired. 











CROSSLEY’S SELF-REGISTERING 
ANEMOMETER. 


In the year 1865, while studying the relative velocity of the 
winds on the lofty hills near Halifax, the great convenience that 
would result from the use of electricity became very apparent to 
Mr. Louis J. Crossley, F.M.S. The loftiest of these hills is more 
than 1000ft. above the sea, and nearly 800ft. above the valley in 
which the Calder runs. The other points, High-rvad, Well Moor, 
King’s Cross, and the Museum, are respectively 830ft., 660ft., and 
511ft. above the sea. All these lie in a line running from west to 
east. A little to the south of this line is Willow Hall, the 
residence of Mr. Crossley, which is about two miles away from the 
most distant hill. It was proposed to connect these stations by 
telegraph wires, all terminating at Willow Hall; to put together 
a simple, inexpensive instrument for recording the velocity of the 
wind as given by sets of Robinson’s cups; and then to study the 
effect of elevation and position upon the great westerly gales of 
autumn and winter. 

The wires were laid to the loftiest points, and an instrument 
devised for sending the currents to the recording apparatus. It 
consists of a set of Robinson’s cups attached to a tube, within 
which is along spindle. At the bottom of the tube, and fixed to 
it, is a cog-wheel, working a larger one. Upon the latter is 
soldered a broad inclined plane of platinum. Above these wheels 
isa brass bridge, and a narrow strip of elastic steel, having its 
free end armed with a broad surface of platinum, is soldered to 
the bridge; so that after a certain number of revolutions of the 
cups the lower plane glides under the upper, and makes contact. 
This arrangement has been found to answer extremely well. 
Another form is one in which platinum pegs, fixed to the wheel, 
and a lever armed with platinum, are made to send the currents. 


ELECTRICAL 





This worked for several years, but not very satisfactorily. 
Excellence of workmanship and strength of make would, however, 
remedy its defects. Certainty of contact, perfect contact, con- 
siderable duration of contact, and great steadiness of mechanism, 
are the points to be attained in this part of the apparatus, 





The recording instrument, seen at Fig. 2, consists of an electro- 
magnet and armature, or train of wheels, and a set of four dials. 
The principle is identical with that of Breguet’s A B C telegraph, 





with the exception that the spring is dispensed with. Four of 
these instruments were made and placed at the four stations, and 
found to work well. Messrs. Newton, Fleet-street, London, and 
Breguet, of Paris, were the makers. The recording ap tus 
cost between £4 and £5, the cup apparatus about £4, the Cather 
of twelve Daniell’s cells about 30s., so that for £10 the instrument 
could be obtained complete. The battery only needs a little 
sulphate of copper adding once in two or three months. The cup 
apparatus, if well made, would last many years. Mr. J. Sax, 
electrician, Bloomsbury, London, has lately made Mr. Crossley 
and Mr. Gledhill several splendid sets of cup apparatus on a large 
scale. Cups of various sizes have been tried; some were 3in., 
some 6in., and some 10in. in diameter. Those now in use are 
9in., and the length of the arms, measuring from the centres of 
the cups, describe a circle 47in. diameter. 

Of course this instrument must be read at some fixed hour daily 
The readings being in currents can be readily reduced to miles» 
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wind by a simple division or bay wera to a table drawn up for 
each instrument. The recording instrument is contained in a 
aeey box Gin. long, 6in, high, and 4in. broad, having a glass 

‘ace. 

In Fig. 2 is shown the self-recording anemometer. On the left 
is seen clockwork, with an electro-magnet under it. The armature 
of this magnet is carried up to the teeth of the escape-wheel, and 
allows only one cog to eseape at atime. The axis of this wheel is 
prolonged in the form of a screw, 18in. in length, so that as the 
cogs escape the screw revolves. Upon the screw is placed a 
carriage with a pencil, so arranged that the lower part of the 
carriage slides along a brass railway to which it is loosely attached. 
In front of the long screw is the paper drum, which is driven by 
the clock on the right. Behind the drum are two brass rollers or 
bobbins; from the lower the paper is drawn by the revolving drum 
at the rate of lin. per hour, fam after passing over the drum and 
receiving the wind curve from the pencil, it is drawn round the 
upper bobbin by means of a weight. The paper is ruled for miles 
of wind, and also for the hours of the day, and along the zero line 
on the left are printed in large type the hours and days. A sheet 
may thus be put on every morning, which is in every respect the 
oot plan, or a month’s paper may be rolled upon the lower bobbin 
at once. 

The peneil can be made to return to the zero line either every 
hour or when it has crossed the paper. This is done by means of 
the driving clock and an electro-magnet under the railway. The 
armature of this magnet is attached to a lever, the long arm 
coming in contact with the magnet, and the short arm raising the 
railway and the carriage. Contact is made in the driving clock 
every hour, and a current thus sent into the magnet; the lever is 
drawn down, the carriage lifted from the screw, and pulled back along 
the rails by a cord and weight. The weight passes down the brass 
tube, and when it reaches the bottom it strikes down a spring; the 
current is thus thrown out of the electro-magnet, and the carriage 
falls upon the screw, and begins its work again. All this is done 
in less than one second of time. 

The advantages which this instrument will possess when 
reduced in size (and this is now being done) are obvious :—(1) It 
will cost less than any other self-registering anemometer; (2) it is 
easily fixed and easily removed; (3) the cups may be fixed at any 
distance from the recording instrument; (4) the cups may be fixed 
upon any chimney of an ordinary house without having to drill 
holes in the roof for the passage of rods, chains, &c.; (5) the 
recording instrument, when reduced in size, will stand in a glass 
case lft. square. 

As regards trouble in attending to the machine, the driving 
clock needs winding up weekly, the escapement clock every two 
days, the weight every day or week, according to the depth of the 
fall; the battery must be looked at, and a little sulphate added 
every two or three months. The form of battery made for this 
instrument by Mr. J. Sax, electrician, is enclosed in a neat box, and 
gives off no offensive smell. 

In conclusion, it may be stated that two of these large instruments 
have been made by Mr. Sax, and that, both as regards the excel- 
lence of the workmanship and the object for which they were 
devised, they have given full satisfaction. 





THE MANCHESTER SOCIETY OF ARCHITECTS 
ON THE MANUFACTURE OF BRICKS. 

NvMEROUS questions connected with the manufacture of 
bricks in the neighbourhood of Manchester came before 
the Manchester Sooiety of Architects from time to time, 
and to set these at rest it was deemed desirable to appoint 
a committee to investigate and report on the entire subject. 
The report of the committee we give below. It contains 
much that is applicable to every brickmaking district, and 
will be found not less interesting to engineers than to 
architects :— 

THE committee appointed on the 13th April, 1868, to consider and 
report on the methods of brickmaking in this neighbourhood, and 
to make suggestions with the view of obtaining better bricks than 
those generally in use, beg to submit the following report :— 

They have examined and tested bricks from various crofts near 
Manchester, and several machine-made bricks, including those pre- 
sented to them by the Master Builders’ Association. They have 
also visited works at Bradford near Manchester, where one of 
Bradley and Craven’s machines is making bricks from coal shale ; 
and also the works of Messrs Platt Brothers, at Oldham. They 
had interviews with a deputation from the Master Brickmakers’ 
om and with one from the Operative Brickmakers’ 

Jnion. 

Their inquries led them to investigate particularly the follow- 
ing points in connection with bricks and brickmaking :—(1) Regu- 
larity of shape; (2) uniformity of size; (3) the size toberecommended 
as a standard ; (4) uniformity of material ; (5) density ; (6) power 
of absorbing water; (7) ditto of retaining it ; (8) methods of manu- 
facture ; (9) price. 

Your committee have not thought’it necessary to make experi- 
ments on the weight required to crush any of the bricks they have 
examined, such experiments on individual bricks giving no reliable 
nw for calculating the weight that would crush a mass of brick- 
work, 

Your committee may observe that the best stock bricks made in 
this neighbourhood seem nearly all that can be desired as to colour, 
regularity of shape, and quality, though the subsequent remarks 
will apply to them also, under the heads 2 and 9; and they have 
therefore more particularly directed their attention to the im- 
provements necessary to produce the best common bricks for 
general use. 

In the whole of the experiments your committee have used bricks 
of good, though not specially selected quality. 


Table I. Showing average Size and Weight of Bricks, with Quantity 
of Water absorbed. The Results are the Averages of Several 
Specimens of each kind by total Immersion, 
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lL. Regularity of Shape.—This is a most important point when, 
irrespective of appearance, the greater liability to fracture is con- 
sidered, when the points of contact in built work are few. In this 
respect the machine made bricks alone can be said to combine the 
qualities of true and parallel surfaces and general rectangularity, 
though they seldom maintain a good arris. The hand-made bricks 
are almost all defective in the above requirement, a large pro- 
portion being warped, bulged, rough-faced, and with very irregular 
arrises, proceeding partly from indifferent tempering of the clay, 
neglect to pick out stones, the use of so soft a material in mould- 
ing that it becomes distorted in handling, the rough surface of the 
drying ground, want of protection in drying, and the haphazard 
modes of burning. 

2. Uniformity of Size.—This has an important bearing on the 


cost of brickwork, the number of ‘yards of work set by 1000 bricks 
being much less with bricks made from a stiff clay (which, from 
the quantity used in the manufacture, shrink in drying to a small 
size) than with those made from a more sandy clay, and when no 
difference in price is made on account of the increased or decreased 
size. Much difficulty and annoyance are also caused when caleu- 
lations on bonding-faced work and ashlar dressings, that have 
been based on one size of brick, become nugatory on account of 
that size being used up, and when bricks from another kiln, and 
therefore probably of other dimensions, are brought to the 
building. 

The method of manufacture is entirely to blame for this fault. 
From want of protection in drying, some bricks are partly washed 
away by the rain, often unequally so, or more on one edge than 
the other. Itis also obvious that different sized moulds should be 
used for different kinds of clay, so as to produce bricks, when 
burned, of uniform size with others. This matter appears to be 
entirely under the control of the master brickmakers ; for although 
the operatives have, very properly, a standard maximum size, be- 
yond which they will not mould bricks (10in. by 5in. by 3in. ), they 
have no objection to use smaller moulds ; and if their maximum 
size be used for stiff clays, others smaller should be used for more 
open ones, There is, however, a strong temptation not to do so, as 
full-sized moulds will produce a large brick from open clays that 
will be preferred by certain classes of builders, The introduction 
of machinery, without graduating the sizes of the moulds, would 
therefore not obviate this objection; and to introduce larger 
moulds than the maximum standard in one locality would only 
lead to their being used elsewhere, and thus the spirit of compe- 
tition would unceasingly increase the size of bricks till they be- 
came too unwieldy for bricksetters to handle. It is a question for 
consideration whether stiff clays might not be rende more open 
by an analogous mode to that followed in the midland counties 
and London, by mixing a more loamy clay, or breeze, or sand with 
them. It is also well known that different sized bricks can be 
made even from the same clay, under different conditions of tem- 

ering. 
, 3. The size to be recommended for the bricks when burnt, so that 
all shall be uniform, from wherever procured, should be one that 
would not be too large nor too heavy for a bricksetter of average 
strength to handle, and such that two brick breadths should, with 
the mortar joint, equal one brick length, and three thicknesses, 
with the joints, equal the same dimension ; and taking into con- 
sideration the size that can be procured from stiff clay, it would 
appear that 9in. by 4Zin. by 2}jin., or 110{ cube inches, would be 
the best for general use, and such bricks would set exclusive of 
waste, exactly eleven yards of 9in. work per 1000. Some bricks, 
made from stiff clay, are a little less than this; but a proper 
amount of attention in tempering the clay stiffer would do doubt 
bring it up to the size required, if so managed that the fresh, 
ued brick should contain about 27 per cent, of water inste 
of 33 per cent., which it often does now, We may here mention 
that the cubic contents of the bricks made in the neighbourhood of 
Manchester range from 94in. to 115in., averaging about iO4in. ; 
that Messrs. Platt Brothers’ bricks average 116in., the sample 
bricks submitted by the Master Builders’ Association 140in., and 
Mr. Hutchinson’s 115in. 

4. Uniformity of Material.—Want of attention to this require- 
ment is the cause of many of the faults alluded to under No. 1. 
We find stones not properly picked out of the clay, and bricks burst 
or bulged in consequence ; there is also frequently an incomplete 
mixture of clays of different strata, with bands of sand or other 
foreign material in them, and consequently a varied mechanical 
and chemical composition of different portions of the same brick. 
A more effectual sorting of stones, &c., out of theclay, and more 
careful casting and tempering, whether by means of a pug mill or 
otherwise, are absolutely indispensable to achieve improvement in 
this respect, whether the bricks be intended to be made by hand 
or by machinery. Grinding the clay by means of rollers would not 
seem to’ be desirable where limestone is present, to crush up 
which amongst the material would only be to more thoroughly 
disseminate centres of destructive force, ready to burst the bricks 
on the admission of moisture. : 

5. Density.— While on the one hand it is desirable that ap- 
preciable hollows should not exist in the texture of a good brick, 
neither on the other is it desirable to so compress the material as 
to totally exclude air, and thereby not only render its proper burn- 
ing difficult, but also make it so heavy in proportion to its cubical 
capacity as to be tiring to handle, expensive in carriage, and the 
cause of increased outlay where structures are to be carried on iron 
beams, or for arching, &c. The bricks submitted by the Builders’ 
Association compare well in this respect ; the weight of a cube foot 
being 110} Ib., while the average of hand-made bricks is 104 Ib., 
of Messrs. Platt’s 1234 Ib., and Mr. Hutchinson’s brick }201b. 

Hardness is not necessarily commensurate with density. The 
Builders’ Association brick, though little removed in density from 
the hand-made one, is very considerably harder, while the most 
dense of other machine-made bricks appear rather wanting in 
toughness. It appears, indeed, to your committee, that the more 
the tempering and kneading manipulations of the clay are dis- 

ensed with, the less probability is there of a tough homogeneous 
Prick being produced, 


Table II.—Rate of Absorption, the Bricks placed on edge in ¥in. 
depth of Water. 
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Table III.—Showing the actual Quantity of Water absorbed per 
Cube Foot of Brick at stated intervals, the Bricks being placed jin. 
on edge in Water. 
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6 and 7. Power of Absorbing and Retaining Water.—The annexed 
table will show the relative values of different bricks in this 
respect. For the purpose of securing dryness of dwellings, Xc., 
the brick which imbibes the least moisture and that the most 
slowly, and which parts with it most rapidy, is the most desirable: 
not only will there be less probability of driving rain penetrating 
walls under such circumstances, but the action of frost must be 
less injurious than when it attacks a material whose pores are filled 
with moisture, It will be observed from the experiments with 





bricks laid on their edge in water, that all kinds except Mr. 





Hutchinson’s will become saturated for all practical pu 
within fourteen hours—Messrs. Platt’s, indeed, and one from Colly. 
hurst, in two and a-half hours—that the quantity of water a 
sorbed is not, as might have been expected, in adverse ratio to 
density, Messrs. Platt’s, the most dense, absorbing 18°6 per cent. 
of their bulk of water, Mr. Hutchinson’s 15 per cent., the Builders’ 
Association brick 24} per cent., and the hand-made bricks varying 
much, but averaging 19°38 per cent. The rapidity with which the 
water was absorbed was most contradictory; the Builders’ Associa. 
tion brick, which in the first quarter of an hour had absorbed 30 per 
cent. of its total quantity, as against 47 per cent. of that of the 
Hulme brick, had at the end of two and a-half hours surpassed the 
latter in the ratio of 85 per cent. to 68} per cent., though even 
then far behind Messrs. Platt’s, which had absorbed 98 per cent., 
being nearly saturated. It will be observed from the tables 2 and 
3, that some bricks, though they absorbed in a given time a larger 
proportion of their total capacity than others, yet where that ca- 
pacity was small the actual quantity taken up might be less, and 
as the penetrating effect of p must be gauged by the latter 
characteristic, it will be seen that the position of the different 
bricks as to quantity absorbed in a quarter of an hour, one hour, 
two and a-half hours, and fourteen hours, was pretty uniformly 
thus :—Ist, Mr. Hutchinson’s (least); 2nd and 3rd, Hulme and 
Bradford ; 4th, Messrs. Platt’s; 5th, Collyhurst ; 6th, Builders’ 
Association (most). The majority of the bricks, when immersed, 
absorbed the water more rapidly at their sides and ends than at 
the top and bottom beds, as shown by the air bubbles : this would 
seem to point to the desirableness of applying pressure in mould- 
ing in a different direction to that in which it is generally done, 
In testing the facility of parting with water, the bricks, after 
being saturated, were left to dry at a natural temperature. Messrs, 
Platt’s and the Collyhurst bricks lost in the first four'and a-quarter 
hours only about half of what the others had done ; in four days 
they were all nearly on an equality, and after that time the 
Builders’ Association brick and Messrs. Platt’s surpassed the others 
in rapidity of drying. In the earlier stages of the drying process, 
the order in regard to rapidity is—Hutchinson’s, Bradford, Platt’s, 
Association, "Collyhurst , and in the latter stages—Association, 
Collyhurst, Platt’s, Bradford, Hutchinson’s. Thus the bricks 
which parted most eagerly with their moisture at first were the 
longest in drying, and vice versé. At the end of eleven days none 
were perfectly dry, from 4 0z. to 1} oz. water being retained. 


"able IV.—Rate of Drying at about 65 deg. temperature. 
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8 and 9, Method of Manufacture—Price.—From the foregoing 
remarks, it ap that the following points require attention to 
improve the ter of the common brick :—{a) Greater care in 
cleaning the clay, and in thoroughly tempering it ; (6) Variation 
in the size of moulds, so as to produce uniform sized bricks from 
various clays ; (c) Moulding the brick with material of such con- 
sistency that it may not become misshapen by the effects of its 
own gravity; (d) Greater regularity of surface of the drying 
ground; (e) Protection from extreme variations of temperature 
and rain in drying ; (f) Less frequent and more careful handling in 
the process of drying, so as to preserve the edges; (g) A means 
of burning whereby the amount of firing shall be under control. 

On points ¢ andg it would appear that wherever outlay has been 
made by brickmakers towards this end, whether by covering the 
“ walled ” bricks in drying by boarded copings, roofing over the 
clamps to protect them from rain, or shielding them from the 
action of the wind, a proportionate improvement in quality of the 
bricks, and a diminution of waste has followed. Attention should, 
however, be directed to still greater protection during the earlier 
stages of drying, and to some method of burning in properly con- 
structed kilns, where the amount of firing shall be under control, 
and the “‘ Jive holes,” or firing-up apertures, so shielded from the 
wind that the heat may not be driven here and there uncontrollably 
by it. The present system of burning common bricks by so-called 
‘close fires,” where the bricks are interspersed with layers of fuel, 
appears particularly objectionable and wasteful, giving uncertain 
and incommensurable results for the fuel used, besides certain dis- 
tortion and inequality of colour. ' 

The systems of burning at Messrs. Platt’s and at Messrs, Livesey 
and Johnson’s, at Bradford, by kilns built in compartments, the 
latter being ‘‘ Hoffman's” method, and the former an approxima- 
tion to it, so that the waste heat from one division may be turned 
into the adjoining ones before commencing to supply thein with 
fuel, both point to drying or completing the drying of the bricks 
by means of waste heat, and both seem to be economical and satis- 
factory in results. Your committee is well aware that either 
system is beyond the means of most brickmakers, and would only 
be remunerative where a very considerable quantity of clay is at 
hand, But it seems a question for fair consideration whether 
bricks should necessarily be made and burned in immediate prox- 
imity to the spot where the clay is obtained. 

It is not at all improbable that the additional care and attention 
shown to be requisite can be carried out without enhancing the 
price of hand-made bricks. They are at present sufficiently dear ; 
and if machinery could produce an article superior in the most im- 
portant requirements, and but little inferior in others, at a much 
ower price, its introduction would no doubt be welcomed by all 
engaged in building operations, to whom a reduction in the price 
of material would be some compensation for the constantly in- 
creasing cost of labour. It must not, however, be forgotten that 
the increased care recommended would diminish the enormous 
waste and the difference in number between the quantity of bricks 
actually moulded during a season and the number that are ulti- 
mately delivered to the consumer fit for putting intoa building, and 
would thereby bring a proportionately greater profit and reduction 
in price at the same time, : ° 

Bricks of good quality should be of a uniform size, say 9in. by 
43in, by 2}gin., and should weigh at the rate of about 110 1b. per 
cube foot, or about 71b. each. They should be rectangular, with 
true faces, and only the sides and ends need be smooth ; the arrises 
should be sharp and straight—no print sinking on either face. 
They should not absorb, when saturated, above 20 per cent of their 
bulk of water, and should absorb it reluctantly, and part with it 
with facility at ordinary temperatures. They should be uniformly 
burned, and have a metallic clang when struck together. They 
should be tough and ‘‘pasty” in texture, and not granular, so as 
to require repeated blows to break them, rather than one single 
hard blow. Superiority in this respect will cause the bricks to re- 
tain their entirety and sharpness of their arrises in carting and 
handling. 

The Diliesai bricks cannot, as at present made, be relied on 
for complying with the above requirements, though some closely 
approach the standard of size, weight, powers of absorption, and 
toughness ; but they are unequal even when from the same ground, 
and very much so when those from one ground are compared with 
another ; in the other requiréments they are generally very de- 
ficient. 

With regard to the machine-made bricks, Messrs. Platt’s process 
would not appear to be practically introduceable in ihe neghbour 
hood of Manchester for the manufacture of common 5 for 
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though they might be produced by it at a low price and of generally 


uniform quality, yet its merit consists as much in the preparatory 

sesasin the moulding machine ; and the immense extent 
and cost of providing for these places is beyond the reach of any 
but those possessed of considerable capital; and it might be 
necessary, where the beds of clay are thin, to bring the material 
to the manufactory from a considerable range of ground. 

The bricks presented by the Master Builders’ Association comply 
with the majority of the qualifications, and in most respects are 
superior to the bulk of hand-made ones ; but they should be made 
smaller, to comply with the standard size, and their somewhat 
granular texture, as well as the friability of the arrises, and im- 
mense absorptive powers. point to the necessity of some method 
of improving the tempering of the clay. 

The bricks made by Mr. Hutchinson’s process seem, in many 
respects, the best your committee has had the opportunity of ex- 
amining. They are sound, homogeneous, not granular, and possess 
a surface well adapted for making a good mortar joint ; their low 
absorptive power is also a recommendation, and they present a 
good surface when cut and rubbed, and we underétand that they 
can be produced at a reasonable price. They are somewhat heavy, 
and would we think, when required for fireproof floors or walls 
supported on iron beams, be improved by any treatment tending 
to lighten them. The process also requires improvement to secure 
greater rectangularity and uniformity of burning. 

Your committee might have extended this report by giving 
various details of the different modes of manufacture, but they are 
of opinion that the immediate object of their appointment will be 
secured by the particulars they bave given. It now rests with the 
manufacturers to determine in what manner effect may be given 
to these recommendations, bearing in mind, however, that though 
lowness of price is an important consideration in itself, yet that 
equality of size of bricks and reliable excellence of material are of 
anuch greater importance to architects. 

Signed for the Committee, 
W. R. Corson, President. 
J. MuRGATROYD, Hon. See, 


THE PROGRESS OF INDUSTRY IN THE BLACK 
COUNTRY. 


PROFESSOR Fawcett, M.P., presided in the ‘Economy and 


Trade ” section of the Social Scicnce Congress, which has just been | 


hela 

Mr. J. C. Tildesley (Willenhall) read an interesting sta- 
tistical paper ‘‘On the Progress of Industry in the Black 
Country.” The coal, iron, and hardware-producing district 
of South Staffordshire and East Worcestershire, not inaptly termed 
the ‘Black Country,” presents a scene of varied industry and 
enterprise, unsurpassed within an equal area by any other portion 
of the world. The secret of its vast mineral treasure was not 
unknown to the ancient Britons. The story of its earliest 
development is associated with the primeval smelting furnace at 
Aston, near Birmingham, whither ‘‘sea-coles” were borne on 
mules’ backs up the ancient hollow-way from Wednesbury, in the 
days when Britain wore the Roman yoke. Shields and spears for 
many a Roman legion have doubtless been framed by the aid of 
Staffordshire’s virgin mines, and according to Hutton, the quaint 
historian of Birmingham, “the first sprig of the great ‘toyshop of 
Europe’ was planted in this black soil.” The earliest actual 
mention of mining industry in South Staffordshire occurs in a 
document relating to the Heronville family, still preserved in the 
Record-office, wherein a piece of land is described as lying “near 
Bradeswalle, against the cole-pits.” The date of this record is 
A.D. 1315. Further notices of this industry were subsequently 
made by Leland, the ‘‘Captain Grose” of the sixteenth century, 
and also by Camden, the famous author of “ Britannia.” The 
latter, writing in 1575, observes :—-‘*The south parts of Stafford- 
shire hath coles digged out of the earth, and mines of iron, but 
whether more to their commodity or hindrance I leave to the 
inhabitants, who do or shall better understand it.” The develop- 
ment of the minerals at that time was, however, on a very limited 
scale, and a century later (A.D. 1686) there were only about thirty 
collieries in the entire district, and the annual yield of coal did 
not exceed 80,000 tons. From this period, however, the use of 
coal in the smelting of iron became general, and the mines began 
to multiply. The triumph of Watt’s invention in the following 
century gave a further stimulus to enterprise, and inaugurated a 
new era of industrial progress and prosperity. The first successful 
application of steam power to the development of the minerals of 
the Black Country was made in the year 1775 by James Watt. 
after a series of unsuccessful efforts on the part of Savary and 
other early engineers. At the commencement of the present 
century the number of collieries in the district was 160, and the 
average yield of coal 509,000 tons per annum. In 1815 the 
collieries had increased to 200, and the annual yield to 800,000 
tons. The extension of enterprise since that period is shown by 
the following statistics, giving the yield of the South Staffordshire 
coalfield in 1860, and the proportion it bears to other coal pro- 
ducing districts of Great Britain: 


District. No. of Collieries. Yield in 1860. 
Dorham and Northumberland .. .. .. 142 .. 18,244.7°8 . 
Lancashire .. 2s oe oo oe o oo OB . «+ 11,350 000 
Scotland .. eo ce co ce co co 427 oe oe 10,900,500 
in tee 26.60. 68 ec au se BN“ 9,284,000 
ee ,. ow es ae oe ay MD ves 6,500,000 
Derby and Nottingham.. .. .. . oo Gee ee 4,940,000 


From this it appears that South Staffordshire with the greatest 
number of collieries is the least contributor to the coal supply of 
the nation. This.is chiefly to be accounted for by the remarkable 
intermixture of ironstone in the coal beds of the district, which 
being worked by the same shafts of course diminishes the develop- 
ment of the coal measures. But other solutions of the problem 
are to be found in the number of small collieries, locally known as 
“‘jackey pits,” worked on the old-fashioned ‘ whimsey ” principle, 
and in the comparative absence among the larger collieries of that 
extended ‘application of recent scientific invention which dis- 
tinzuishes the coalfields of the north of England. In the year 
1865, the Inspector of Mines for this district reported 540 collieries 
in operation yielding 10,206,000 tons of coal, and employing 
26,620 persons. The unexampled commercial prostration which 
has prevailed since that time has prevented much recent progress 
in the mineral development of the district. Some attention has, 
however, been and is still being practically given to the economic 
working of the mines, combined with the increased safety and 
comfort of the miners, and antiquated methods of extraction by 
which a large amount of fuel was irrevocably lost to the nation 
are gradually being superseded by a more enlightened policy, 
dictated rather by the teachings of science than by the prejudice 
of ancient custom. Mr. Hull estimates the original quantity of 
coal in South Staffordshire to have been 3,072,000,000 tons, of 
which about 970,000,000 tons is still ungotten. At the present rate 
of working the coal within the present acknowledged boundary the 
coalfield will be exhausted in about two hundred years. 

The establishment of the South Staffordshire iron trade dates 
from the reign of Edward the Sixth, about which time the blast 
furnace was invented, and the iron trade of the kingdom first 
began to assume anything like importance. Prior to that time 
there was no particular location of trades, and while the Roman 
ironmakers had a ‘‘foot blast” at a place so far removed from the 
raw material as Worcester, they do net appear to have established 
more than two furnaces in the South Staffordshire district, the 
source of their fuel and ore. One of these was Aston furnace, and 
the remains of the other were excavated many years ago at West 
Bromwich, The rogress of the trade fora century almost was 
very slow, and indeed it was not until Dud Dudley’s time (1650) 
that the manufacture of iron in this laced upon a 
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invention for smelting iron with pit coal instead of charcoal— 
simply a revival of the old Roman plan—his perseverance, his 
persecutions, and his political and commercial disasters, all so 
quaintly recorded in his Metallum Martis, are too well known to 
need repeating here. The self-denying labours of this remarkable 
man spared the forests of Britain from complete devastation, and 
the iron trade of Staffordshire from impending decay. Abraham 
Darby, of Coalbrookdale, succeeded to Dud Dudley’s labours, and 
brought his unfinished scheme to comparative perfection, Then 
| came Cort and Foley, as inventors of improved plans for making 
| finished iron, and the crowning invention and successful application 
| of steam power to the iron trade of the district. 

In the year 1796 the number of furnaces in South Staffordshire 
was fourteen, situated in the localities of Brierly Hill, Duffield, 
Bilston, Bradley, Dudley, Dudley Port, Tipton, and Gospel Oak. 
At the commencement of the present century this number had 
been augmented to thirty, of which five were erected at Dudley 
Wood, four at Tipton, one at Gornal, and oneat Wolverhampton. In 
1806 the Black Country could boast of forty-two furnaces, each 
producing annually 1600 tons of iron. The substitution of hot 
for cold blast, an invention of Mr. Neilson, of Glasgow, in 1829, 
marked a new era in the iron trade. At that time there were 123 
furnaces in the district. The present number of furnaces through- 
out the Black Country is 167, of which, however, at this moment, 
not more than eighty are in operation. This is due largely to the 
general depression of trade, but also in many cases to the exhaus- 
tion of mines in the vicinity of the furnaces, and the difficulty of 
competing with other rival districts in the production of iron 
| where the raw material has to be conveyed any great distance. 
| Itis considered doubtful whether South Staffordshire will ever 
| 
| 





again present the Plutonic spectacle of its hundred and sixty-seven 
furnaces all alight. Ten furnaces have, during the last three 
years, been pulled down in various parts of the district. The 
solution of the great question of economic production is the only 
hope for the prosperity of the eepanuiiiins trade of South 
Staffordshire, With greater natural resources than any other 
district, it certainly lacks the scientific enterprise which dis- 
tinguishes newer “centres” of the iron trade, and which enables 
| them successfully to compete with the Black Country, despite its 
| higher vantage ground. The present weekly production of pig 
| iron in the district is A at 10,000 tons, about one-half of 
which is made from native ores. 
(To be continued ), 





| 
ON IRON MANUFACTURE IN FRANCE, IN 1867 
By Professor JORDAN. 
(Concluded from page 244, ) 

THE south-eastern district, including all the works in and near 
the Valley of the Rhone, from Marseilles and Corsica to Creusot, 
consumes considerable quantities of ores from the Mediterranean 
coast, and their consumption increases daily. This district (south- 
east) uses these ores to wake first-class pig iron, which finds its 
way into Comté, Champagne, and rry, where it competes 
successfully against the indigenous charcoal iron. The same pig 
iron is also applied (in France almost to the exclusion of other 
metals) in the new processes of steel manufacture. It cost 
price varies considerably ; it can scarcely fall below 100f. (£4) 
per ton for good qualities. The make of this district increases. 

In the Moselle, on the contrary, only indigenous ores, or wines 
of the same nature imported from Luxembourg, are employed, 
being smelted with fuel from Belgium or Saarbriick (Prussia). 
The cost price of Moselle pig iron, which is of but an ordinary 
quality, is in some works as low as 60f. (£2 8s.) per ton, and 
even less ; it is, we believe, the lowest possible in Brance. Lately 
better varieties of ore have been imported into the Moselle district 
from Germany. The make of this region is also increasing. 

The Comté works, all smelting with charcoal excepting two, are 
losing every day as to the make of cast iron; they use the granu- 
lated (hydrated oxide’) ores of the country, and burn charcoal 
costing from 15f. to 16f. (12s. to 13s.) per cubic metre, weighing 
200 kilos. (441 lb.), and in many works this price leaves no profit. 

The few charcoal ironworks composing the Alpine district ake 
very dear iron with the spathose ore of the country, mixed with 
hematites from the Pyrenees. The cost priceis very high, 180f. 
(£7 4s.) per ton. 

The Champagne district, formerly one of the most prosperous, is 
now in a very critical situation. Notwithstanding the low price of 
ores, the ironmasters of Champagne cannot work economically, 
because their fuel (charcoal or coke) costs too dear; their iron, made 
of charcoal or coke pig, or of mixed metal, is usually better than 
that of the Moselle, but it is inferior to that made with the good 
coke pig of the south-east and centre midland. 

The cost price of charcoal cast iron is from 110f. to 120f. per 
ton (£4 8s. to £4 16s.) in the foundries of the neighbourhood of 
Saint Dizier, the great iron market ; and coke iron (cast) from 80f. 
to 90f. per ton (£3 to £4 nearly), mixed brands being sold at inter- 
mediate prices. The works of this district struggle with difficulty 
against neighbouring works and foreign competition ; they cannot 
improve their netal by importing foreign ores, the carriage being 
too costly, but they import superior brands of cast iron (coke) from 
the south. 

In the furnaces of the departments of the North and Pas de 
Calais the hydrated oxide of Boulogne and Abesnes is employed 
mixed with those of Moselle, Champagne, and Belgium ; but in 
several works the indifferent quality of the ores is corrected by 
adding better sorts from Spain and Algeria. 

The midland district smelts with charcoal and with coke, empley- 
ing the granulated ores of Berry and Nivernois. The former, 
purified in the finery, supply the celebrated Berry charcoal iron, 
but the make of this variety is continually decreasing. The richer 
ores of Algeria, Spain, and the Pyrenees, now reach Montlucon, and 
being smelted with coke, give a metal equal to the charcoal iron 
made with indigenous ore. 

The works of Normandy, Brittany, Maine, &c., forming the 
north-west district, are barely kept alive, owing to the difficulty of 
supplying ore and fuel. 

Those at Perigord and the Landes, in the south-west, manufac- 
ture charcoal iron with the rich ores of Perigord, more or less 
mixed with Spanish mine; but the make cannot be increased, 
owing to the high cost of the metal, and to foreign competition 
finding its way into the western ports. The coke iron furnaces 
of Aveyron employ rich ores of the Pyrenees and of Albi to make fine 
brands of cast iron, but the cost price is excessive. The few blast 
furnaces situate in the Pyrenees have not yet been able, owing todifii- 
culties of conveyance, to assume the plan which would appear due to 
the excellent quality of the ores of this district. For it is only in 
the Pyrenees that French ironmasters can find important deposits 
of spathose iron, and of brown hematites containing manganese. 

It is to the rich ores of the Mediterranean, as we have stated above, 
that are due the great improvements effected in French metallurgy 
within the last few years. In 1867 France imported 56,443 tons of 
Spanish ores; 72,716 tons of ore from the island of Elba; 168,614 
tons of ore from Algeria; total, 297,773 tons. 

If we add tothe exe the ores of Nassau and Siegen imported by 
the eastern frontier, we find the total importation of first-class 
ores to be over 300,000 tons, giving a mean product of 60 per cent. 
(say 180,000 tons of cast iron), and representing about one-sixth of 
the total make in France, 








SourH KENSINGTON MusEvUM.—Visitors during the week ending 
17th October, 1868 :—On Monday, Tuesday, a Saturday, free, 
from 10 a.m. to 10 p.m., 16,831; on Wednesday, Thursday, and 
Friday (admission 6d.) from 10 a.m, till 5 p.m., 9286 18,917, 
Average of corresponding week in former years, 11,025,~—Total 





is district was 
permanent and prosperous footing. The story of Dud Dudley’s 


from the opening of the museum, 7,851,636. 
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Grants and Dates of Provisional Protection for Six Months, 

1896, HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“A new and improved apparatus for shuffling and dealing cards.”—A 
communication from Honoré Etienne Piquet, Sartronville, France.—l0th 
June, 1868, 

2332. WILLIAM EDWARD GepGE, Wellington-street, Strand, London, “‘ Im- 
provements in the method of and apparatus for feeding steam boilers "—A 
communication from Emile Adolphe Tyrode and Pierre Théophile Cousty, 
Faubourg St. Martin, Paris —24th July, 1868. 

2604. ETIENNE JOSEPH EUGENE NIEPCS, jun., Boulevart Bonne Nouvelle, 
Paris, ‘‘ New or improved safety blinkers intended for stopping skittish or 
runaway horses.”—A communication from Joseph Isidore Niepee, Givry, 
France. 

2606. PAUL NOONCREE HASLUCK, .ottenham-court-road, London, “ Im- 
provements in apparatus for registering the distance traversed by hackney 
carriages and other vehicles, applicable also for registering the number of 
revolutions made by a wheel or drum.” —2lst August, 1868. 

2615. WILLIAM JOHANNES KESSELMEYER and CHARLES AUGUSTUS K ESSEL- 
MEYER, Manchester, ‘‘ Improvements in governors for steam and other 
motive power engines "—Partly a communication from Emi] Hermann 
Nacke, Alt-Schénefeld, Saxony —22nd August, 1868. 

2735. SAMUBL SHARROCK, Liverpool, ‘‘ Improvements in metallic standards 
or posts for electric telegraphs and signal masts "—4th Sept , 1868. 

2741. JoserH SLOPeR, Walbrook House, Walbrook, London, *‘ Improved 
means of and apparatus for perforating, punching, cutting, or stamping 
cardboard, metal, and other materials, and especially applicable to per- 
forating railway tickets.""—5th September, 1868. 

2760 FRaNCIS ANDOE, Swansea, Glamorganshire, ‘‘ Improved lowering 
apparatus intended to be used as a fire-escape, and for obtaining access to 
the exterior or other wall surfaces of buildings.”—1st Sepiember, 1868. 

2787. WiLtiAM MCNAvUGHT, Rochdale, Lancashire, “ Improvements in 
steam engines, steam boiler and other furnaces, and in apparatus for heat- 
ing feed-water.” 

2789. ALFRED BUCKINGHAM IBBOTSON, Sheffield, Yorkshire, ‘‘ Improve- 
ments in railway fastenings.”—A communication from Honoré Demoor, 
Brussels —10th S:ptember, 1868 

2805. Gustav BrscHor, jun., Toppelsdorfer, Allée Bonn, Prussia, ‘‘ Im- 
provements in the precipitation and separation of copper from its solutions.” 
—11th September, 1868. 

2814. EDWARD TURNER, Thrissell-street, Easton-road, St. Philip's, Bristol, 
‘‘ Improvements in packing for pistons, piston-rods, and other parts of ma- 
chinery requiring to be similarly packed "—12*h September, 1868. 

2817. JOHN CoppaRD, Lower Park-street, Middlesex, ‘‘ Improvements in the 
construction of machines for mincing meat and other substances.” 

2821 CHARLES EmILe PomMieR, Rue St. Appoline, Paris, ‘‘ An improved 
size or compound for treating or sizing paper.” —14th September, 1868. 

2836 JOHN HENRY SCHUCHT, Store-street, Bedford-square, London, “ Im- 
provements in the construction of pianofortes, violins, guitars, organs, and 
other similar musica] instruments.” 

2837. WILLIAM CAMPION and GeorGE HAUL, Nottingham, “ Improvements 
in means or apparatus for washing or bleaching various articles.”—lith 
September, 1868 

2866. HENRY WILSON, Stockton-on-Tees, Durham, ‘‘ Improvements in 
engines worked by hydraulic fluid or steam power, and in mechanism or 
apparatus used in regulating the supply of water or other fluids, the same 
being applicable, amongst other uses, to water-closets, lavers, and gas- 
pipes, for the prevention of waste of water, gas, or other fluids.” 

2868. THomas Jones, JosepH JONES, JAMES BRANDWOOD, and JOHN 
WREN, Manchester, ‘Certain improvements in furnaces applicable to 
boilers for generating steam or other purposes.” 

2872. WILLIAM CLISSOLD, Dudbridge Works, near Stroud, Gloucestershire, 
“‘Improved machinery for feeding wool and other fibres to preparing and 
carding machines.”—17th September, 1568. 

2876 WiLutam Cross, Jonson-place, Paddington, Middlesex, ‘ Improve- 
ments in carriage door steps.” —18th September, 1868. 

2884 GeorGe BERNHARDT, Radcliffe, Lancashire, ‘‘ Improvements in or 
applicable to machines for preparing, spinning, and doubling fibrous 
materials.” 

2886. MARTIN 
** A new street lamp reflector 

2889, WILLIAM HAYNES, Middle Hutton, near Bolton, Lancashire, “ Im- 
provements in machinery or apparatus to be used in the several processes of 
dressing leather ” 

28%. JOHN BrowN, Bay Ha'l, near Huddersfield, Yorkshire, “ Improved 
means or apparatus for extracting water or other liquids from raw material 
or manufactured goods of wool, cotton, silk, flax, or other fibrous mate- 
rials.” 

2892. Grorce Innes, Woodpecker-road, New Cross, Kent, ‘“ Improvements 
in rifling machines.” 

2894. BENJAMIN DiCKINSOR, Hopetown, Darjeeling, India, ‘‘ Improvements 
in withering and desiccating the leaves and flowers of plants and other 
vegetable substances, and in the apparatus to be employed therein.” 

2896. Harry Foster, Neckinger Mills, Bermondsey, Surrey, ‘‘ Improve- 
ments in graining and bruising leather, and in machinery or apparatus te 
be employed for such purpose ” 

2898. JonN Henry JouNnson, Lincoln's-inn-fields, London, “‘ Improvements 
in machinery or apparatus for lighting and regulating the flow of gas 
employed for illuminating purposes "—A communication from Arthur Bar. 
barin, New Orleans, Louisiana, U 8 —19th September, 1868. 

2900. WILLIAM Epwarp WILEY, Birmingham, “ Improvements in the con- 
struction of cartridges for breech-loading fire-arms.” 

2902. CHARLES WHEELER, Speenhamland, Berkshire, “‘ Improvements in 
apparatus, taps, or joints for turning on and cutting off the supply of 
liquids and fluids.” 

2908 SAMUEL FOX, Stocksbridge Works, Deepcar, near Sheffield, Yorkshire, 
‘‘Improvements in the manufacture ot umbrellas and sunshades or para- 
sols "—2lst September, 1868. 

2911. Wittrau Lioyp Wise, Chandos-chambers, Adelphi, Westminster, 

** An improved axle-box for railway carriage and other similar axles "—A 
communication from Wilhelm Basson and Ferdinand Liidecke, Berlin, 
Prussia 

2912. WILLTAM JEREMIAH MurRP#Y, Richmond, Cork, and JOHN BRYAN 
O’HRA, Greenwich, Kent, “‘ Improvements in the manufacture of rifed 
barrels for small-arms and ordnance, and in apparatus to be employed in 
such manufacture.” 

2914. BERTIE CHARLES ScoTT, Anglesey House, Spring-grove, Kingston, 
Surrey, ‘‘ Improvements in the construction of measures used by publicans, 
chemists, and others for measuring liquids.” 

2916. ROBERT HARLING, Silvertown, Essex, ‘‘ Improvements in telegraphic 
instruments.”"—22nd September, 1868. 

2918 PREDERICK CRace CALVERT, Manchester, ‘‘ Certain improvements in 
dyeing and printing yarns and fabrics.” 

2919. EDWARD HENRY PRENTICE, Stowmarket, Suffolk, ‘‘ Improvements in 
treating sewage and impure or polluted waters, and in the preparation of 
materials to be employed for that purpose.” 

2922 HENRY Lomax, Over Darwen, Lancashire, ‘‘ Improvements in the 
construction of sewing machines, or machines used tor the sewing of 
woollen, cotton, silk, or other fabrics, or in the making of garments or 
parts of garments therefrom, or other like work.”—23rd Sepiember, 1868. 

2941. James Torsitt, Belfast, Antrim, Ireland, ‘‘ Improvements in the 
treatment, preservation, and utilisation of the potatoe.” 

2245. PHILIP KEAN, Glasgow, Lanarkshire, N B , ‘‘ Improvements in appa- 
ratus used for dyeing textile fabrics.”—25/h September, 1868. 

2979. JoHN HENRY IRWIN, Chicago, Illinois, U.S., “ Improvements in lamps 
and lanterns ” 

2981. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘ An improved 
watch-case spring.”—A communication from Charles William May, Rue 
Gailion, Paris.—29th September, 1868. 

2995 WILLIAM RICHARDSON, Oldham, Lancashire, ‘‘ Improvements in ma- 
chinery for burring or cleaning and preparing wool, cotton, and otier 
fibrous materials ” 

2997. Wrtt1am EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
scissors sharpener."—A communication from Garret Peter Bergen and 
Charles Thomas Bainbridge, Brooklyn, New York, U 8. 

2999, GEORGE AUGUSTUS FREDERICK ELPHINSTONE DALYRMPLE, Logie 
Elphinstone, Aberdrenshire, N.B., ‘‘ Improvements in machinery or appa- 
ratus for clipping horses, shearing sheep, and other similar purposes, which 
improvements are also applicable to reaping and mowing machines.” 

3001 JosEPpH WOOLLATT and WILLIAM Brown Dopps, Clifton-terrace, 
Gravesend, Kent, ‘‘ Improvements in apparatus for obtaining motive power 
and for propelling vessels.” 

3003. BRYAN WILLIAM STEVENS, Birmingham, ‘‘ Improvements in the 
picker spindles or guide bars of looms for weaving "—30th September, 1863, 

3011. Davip CricuToN, WILLIAM DONBAVAND, and DUNCAN CRICHTON, 
Manchester, ‘‘ Improvements in looms for weaving.” 

3018. ROBERT LEGG, Owen’s-row, Clerkenwell, “ Improvements in the manu- 
facture of twisted or spun tobacco, and in machinery aud appliances used 
therefor, a part of which is applicable to the winding of all twisted fabrics ” 

3017. WILLIAM RoBERT LAK®, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ An improved mode of constructing the door frames of furnaces for 
steam generators.”—A communication from Augustus J. Ambler, Charles 
E Rittenhouse, and Robert E. Preston, Washington, Columbia, U.S.—lst 
October, 1868. 

3019. Gzore@s HoLcrort and WILLIAMN2.THAN DACK, Manchester, “ Cer- 
tain improvements iu steam engines 

3021. EDWARD O'CONNELL, Greenwi¢h, Kent, ‘‘ Improvements in apparatus -” 
for supplying nourishment to infanfs, invalids, and others.” 

3023. Nloworas HENWOOD, St. mans, Cornwall, ‘“‘ Improvements in 
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wind by a simple division or by reference to a table drawn up for 
each instrument. The recording instrument is contained in a 
mahogany box Gin. long, Gin. high, and 4in. broad, having a glass 
ace 


In Fig. 2 is shown tho eelf ding anemometer, On the left 


| 


ig seen CiocKWork, with au electro-magnet under it. The armature | 


of this magnet is carried up to the teeth of the escape-wheel, anc 
allows only one cog to eseape ata time. The axis of this wheel is 
prolonged in the form of a screw, ISin. in length, so that as the 
cogs escape the screw revolves. Upon the screw is placed a 
carriage with a pencil, so arranged that the lower part of the 
carriage slides along a brass railway to which it is loosely attached. 
In front of the long serew is the paper drum, which is driven by 
the clock on the right. Behind the drum are two brass rollers or 
bobbins; from the lower the paper is drawn by the revolving drum 
at the rate of lin. per hour, and after passing over the drum and 
receiving the wind curve from the pencil, it is drawn round the 
upper bobbin by means of a weight. The paper is ruled for miles 
of wind, and also for the hours of the day, and along the zero line 
on the left are printed in large type the hours and days. A sheet 
may thus be put on every morning, which is in every respect the 
best plan, or a month's paper may be rolled upon the lower bobbin 
at once. 

The pencil can be made to return to the zero line either every 
hour or when it has crossed the paper. This is done by means of 
the driving clock and an electro-magnet under the railway. The 
armature of this magnet is attached to a lever, the long arm 
coming in contact with the magnet, and the short arm raising the 
railway and the carriage. Contact is made in the driving clock 
every hour, and a current thus sent into the magnet; the lever is 
drawn down, the carriage lifted from the screw, and pulled back along 
the rails by a cord and weight. The weight passes down the brass 
tube, and when it reaches the bottom it strikes down a spring; the 
current is thus thrown out of the electro-magnet, and the carriage 
falls upon the screw, and begins its work again. All this is done 
in less than one second of time. 

The advantages which this instrument will possess when 
reduced in size (and this is now being done) are obvious:—(1) It 
will cost less than any other self-registering anemometer; (2) it is 
easily fixed and easily removed; (3) the cups may be fixed at any 
distance from the recording instrument; (4) the cups may be fixed 
upon any chimney of an ordinary house without having to drill 
holes in the roof for the passage of rods, chains, &c.; (5) the 
recording instrument, when reduced in size, will stand in a glass 
case 1ft. square. 

As regards trouble in attending to the machine, the driving 
clock needs winding up weekly, the escapement clock every two 
days, the weight every day or week, according to the depth of the 
fall; the battery must be looked at, and a little sulphate added 
every two or three months. The form of battery made for this 
instrument by Mr. J. Sax, electrician, is enclosed in a neat box, and 
gives off no offensive smell. 

Tn conclusion, it may be stated that two of these large instruments 
have been made by Mr. Sax, and that, both as regards the excel- 
lence of the workmanship and the object for which they were 
devised, they have given full satisfaction. 














THE MANCHESTER SOCIETY OF ARCHITECTS 
ON THE MANUFACTURE OF BRICKS. 

NvuMEROUS questions connected with the manufacture of 
bricks in the neighbourhood of Manchester came before 
the Manchester Sooiety of Architects from time to time, 
and to set these at rest it was deemed desirable to appoint 
a committee to investigate and report on the entire subject. 
The report of the committee we give below. It contains 
much that is applicable to every brickmaking district, and 
will be found not less interesting to engineers than to 
architects :— 

THE committee appointed onthe 13th April, 1868, to consider and 
report on the methods of brickmaking in this neighbourhood, and 
to make suggestions with the view of obtaining better bricks than 
those generally in use, beg to submit the following report :— 

They have examined and tested bricks from various crofts near 
Manchester, and several machine-made bricks, including those pre- 
sented to them by the Master Builders’ Association. They have 
also visited works at Bradford near Manchester, where one of 
Bradley and Craven’s machines is making bricks from coal shale ; 
and also-the works of Messrs Platt Brothers, at Oldham. They 
had interviews with a deputation from the Master Brickmakers’ 
— and with one from the Operative Brickmakers’ 

nion. 

Their inguries led them to investigate particularly the follow- 
ing points in connection with bricks and brickmaking :—(1) Regu- 
larity of shape; (2) uniformity of size; (3) the size toberecommended 
as a standard ; (4) uniformity of material ; (5) density ; (6) power 
of absorbing water; (7) ditto of retaining it ; (S) methods of manu- 
facture ; (9) price. 

Your committee have not thought’it necessary to make experi- 
ments on the weight required to crush any of the bricks they have 
examined, such experiments on individual bricks giving no reliable 
wane Sor calculating the weight that would crush a mass of brick- 
work, 

Your committee may observe that the best stock bricks made in 
this neighbourhood seem nearly all that can be desired as to colour, 
regularity of shape, and quality, though the subsequent remarks 
will apply to them also, under the heads 2 and 9; and they have 
therefore more particularly directed their attention to the im- 
provements necessary to produce the best common bricks for 
general use. 

In the whole of the experiments your committee have used bricks 
of good, though not specially selected quality. 


Table I. Showing average Size and Weight of Bricks, with Quantity 
of Water absorbed. The Results are the Averages of Several 
Specimens of each kind by total Immersion. 
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suilders’ Association, a 
machine-made.. .. | 140712 | 8 15%) 110°6 | 19°67 34°9 24°26 


Platt’s machine made.. 11604 8 4°5 123°39 | 125 21°6 156 
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I{utchinson’s machine- | | | 

made .o co co oo | 11485 | 7 we 12000 | 9°875 17°0 15°0 











1. Regularity of Shape.—This is a most important point when, 
irrespective of appearance, the greater liability to fracture is con- 
sidered, when the points of contact in built work are few. In this 
respect the machine made bricks alone can be said to combine the 
qualities of true and parallel surfaces and general rectangularity, 
though they seldom maintain a good arris, The hand-made bricks 
are almost all defective in the above requirement, a large pro- 
portion being warped, bulged, rough-faced, and with very irregular 
arrises, proceeding partly from indifferent tempering of the clay, 
neglect to pick out stones, the use of so soft a material in mould- 
ing that it becomes distorted in handling, the rough surface of the 
drying ground, want of protection in drying, and the haphazard 
modes of burning. 

2. Uniformity of Size.—This has an important bearing on the 


=~ 


cost of brickwork, the number of “yards of work set by 1000 bricks | 
being much less with bricks made from a stiti clay (which, from | 
the quantity used in the manufacture, shrink in drying to a small 
size) than with those wade from a wore sandy clay, and when no 
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rer Price 18 Wine on neve e 
size. Much difticulty and annoyance are also caused when calcu- 
lations on bonding-faced work and ashlar dressings, that have 
been based on one size of brick, become nugatory on account of 
that size being used up, and when bricks from another kiln, and 


| therefore probably of other dimensions, are brought to the 











building. 

The method of manufacture is entirely to blame for this fault. 
From want of protection in drying, some bricks are partly washed | 
away by the rain, often unequally so, or more on one edge than 
the other. Itis also obvious that different sized moulds should be 
used for different kinds of clay, so as to produce bricks, when 
burned, of uniform size with others. This matter appears to be 
entirely under the control of the master brickmakers ; for although 
the operatives have, very properly, a standard maximum size, be- 
yond which they will not mould bricks (10in. by Sin. by 3in.), they 
have no objection to use smaller moulds ; and if their maximum 
size be used for stiff clays, others smaller should be used for more 
open ones. There is, however, a strong temptation not to do so, as 
full-sized moulds will produce a large brick from open clays that 
will be preferred by certain classes of builders. The introduction 
of machinery, without graduating the sizes of the moulds, would 
therefore not obviate this objection; and to introduce larger 
moulds than the maximum standard in one locality would only 
lead to their being used elsewhere, and thus the spirit of compe- 
tition would unceasingly increase the size of bricks till they “ 
came too unwieldy for bricksetters to handle. It is a question for 
consideration whether stiff clays might not be rendered more open 
by an analogous mode to that followed in the midland counties 
and London, by mixing a more loamy clay, or breeze, or sand with 
them. It is also well known that different sized bricks can be 
made even from the same clay, under different conditions of tem- 
ering. 

, 3. The size to be recommended for the bricks when burnt, so that 
all shall be uniform, from wherever procured, should be one that 
would not be too large nor too heavy for a bricksetter of average 
strength to handle, and such that two brick breadths should, with 
the mortar joint, equal one brick length, and three thicknesses, 
with the joints, equal the same dimension ; and taking into con- 
sideration the size that can be procured from stiff clay, it would 
appear that 9in. by 43in. by 2}gin., or 110} cube inches, would be 
the best for general use, and such bricks would set exclusive of 
waste, exactly eleven yards of 9in. work per 1000. Some bricks, 
made from stiff clay, are a little less than this; but a proper 
amount of attention in tempering the clay stiffer would do doubt 
bring it up to the size required, if so managed that the freshly 
moulded brick should contain about 27 per cent. of water instead 
of 33 per cent., which it often does now. We may here mention 
that the cubic contents of the bricks made in the neighbourhood of 
Manchester range from 94in. to 115in., averaging about i04in. ; 
that Messrs. Platt Brothers’ bricks average 116in., the sample 
bricks submitted by the Master Builders’ Association 140in., and 
Mr. Hutchinson’s 115in. 

4. Uniformity of Material.—Want of attention to this require- 
ment is the cause of many of the faults alluded to under No, 1. 
We find stones not properly picked out of the clay, and bricks burst 
or bulged in consequence ; there is also frequently an incomplete 
mixture of clays of different strata, with bands of sand or other 
foreign material in them, and consequently a varied mechanical 
and chemical composition of different portions of the same brick. 
A more effectual sorting of stones, &c., out of the clay, and more 
careful casting and tempering, whether by means of a pug mill or 
otherwise, are absolutely indispensable to achieve improvement in 
this respect, whether the bricks be intended to be made by hand 
or by machinery. Grinding the clay by means of rollers would not 
seem to be desirable where limestone is present, to crush up 
which amongst the material would only be to more thoroughly 
disseminate centres of destructive force, ready to burst the bricks 
on the admission of moisture. 

5. Density.— While on the one hand it is desirable that ap- 
preciable hollows should not exist in the texture of a good brick, 
neither on the other is it desirable to so compress the material as 
to totally exclude air, and thereby not only render its proper burn- 
iug difficult, but also make it so heavy in proportion to its cubical 
capacity as to be tiring to handle, expensive in carriage, and the 
cause of increased outlay where structures are to be carried on iron 
beams, or for arching, &c. The bricks submitted by the Builders’ 
Association compare well in this respect ; the weight of a cube foot 
being 110} lb., while the average of hand-made bricks is 104 Ib., 
of Messrs. Platt’s 123} Ib., and Mr. Hutchinson’s brick ]20 1b. 

Hardness is not necessarily commensurate with density. The 
Builders’ Association brick, though little removed in density from 
the hand-made one, is very considerably harder, while the most 
dense of other machine-made bricks appear rather wanting in 
toughness. It appears, indeed, to your committee, that the more 
the tempering and kneading manipulations of the clay are dis- 
pensed with, the less probability is there of a tough homogeneous 
brick being produced. 


Table II.—Rate of Absorption, the Bricks placed on edge in ¥in. 
depth of Water. 
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| 
A particularly good brick from Brad- 
ford, near Manchester, absorbed of the per cent. per cent. ver cent. per cent. 
total quantity (83 oz.), which it took | 
up ultimate'y.. oe oe of se oe 44 | «656 | 06 100 
Buiiders’ Association brick (20} oz.), | | 


Mis iets teense wt 55 | (85 100 
Platt’s light-coloured (12} 0z.), ditto .. 41 75 98 100 
Hutchinson’s machine-made (8} 0z.), | 

ditto. (Saturated in 3<hours .. .. 33 «| «(364 50 | «(75°75 
A good hand-made brick from Hulme | 

(8 oz.), ditto .. . 47 59 =| 68°75 90°5 


A good hand-made brick from Collyhurst 


(14§ 02.), ditto = 4. oe oe oe oe | 40°75 | G44 950 98°4 





Table III.—Showing the actual Quantity of Water absorbed per 
Cube Foot of Brick at stated intervals, the Bricks being placed jin. 
on edge in Water. 
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Ib, | in. oz. | oz oz. oz. | oz. 
Platt’s machine- | j | 
made.. «+ eo | 123157 11700) 73°35 [13293 177°24 | te | 180°98 
Builders’ Associa- | | 

tion do. .. «os 41146 (1364 | 76°014 |139°35| 21854 | 253°38 | 256°54 
Hatchinson’sdo... 118°75 |L11-64 38°69 | 46°43, 58042 | 96°73 | 127°62 
Bradford, near | | 

Manchester, | | | 

hand-made 4. | 111°65 (1006 | 64°41 | 81°58) 103°056  145°996 | 159°29 
Hulme do. .. .. | 11369 956 | 67°78 | 85°85, 9941 131 043 | 144°6 
Collyhurst do. .. | 11294 1004 | 103°26 j1635 | 240°95 | 249°55 253°86 





6 and 7. Power of Absorbing and Retaining Water.—The annexed 
table will show the relative values of different bricks in this 
respect. For the purpose of securing dryness of dwellings, &c., 
the brick which imbibes the least moisture and that the most 
slowly, and which parts with it most rapidy, is the most desirable: 
not only will there be less probability of driving rain penetrating 
walls under such circumstances, but the action of frost must be 
less injurious than when it attacks a material whose pores are filled 
with moisture, It will be observed from the experiments with 





bricks laid on their edge in water, that all kinds except Mr. 


Hutchinson’s will become saturated for all practical pu 
within fourteen hours —Messrs. Platt’s, indeed, and one from Coll 
hurst, in two and a-half hours—that the quantity of water - 


| sorbed is not, as might have been expected, in adverse ratio to 
“petage 


noite, Weeers Platt’s. the most dense. absorbing 1-4 

ot their bulk of water, Mr. Hutchinson’s 15 per cent. , tho Builders’ 
Association brick 24} per cent., and the hand-made bricks varyin 
wuch, but averaging 19°38 per cent. The rapidity with which the 
water was absorbed was most contradictory; the Builders’ hued. 
tion brick, which in the first quarter of an hour had absorbed 30 mn 
cent. of its total quantity, as against 47 per cent. of that of the 
Hulme brick, had at the end of two and a-half hours surpassed the 
latter in the ratio of 85 per cent. to 68} per cent., though even 
then far behind Messrs. Platt’s, which had absorbed 98 per cent, 
being nearly saturated. It will be observed from the tables 2 and 
3, that some bricks, though they absorbed in a given time a larger 
proportion of their total capacity than others, yet where that Ca 
pacity was small the actual quantity taken up might be less, and 
as the penetrating effect of damp must be gauged by the latter 
characteristic, it will be seen that the position of the different 
bricks as to quantity absorbed in a quarter of an hour, one hour 
two and a-half hours, and fourteen hours, was pretty uniformly 
thus :--Ist, Mr. Hutchinson’s (least); 2nd and 3rd, Hulme and 
dradford ; 4th, Messrs. Platt’s; 5th, Collyhurst; 6th, Builder 
Association (most). The majority of the bricks, when immersed, 
absorbed the water more rapidly at their sides and ends than at 
the top and bottom beds, as shown by the air bubbles : this would 
seem to point to the desirableness of applying pressure in mould. 
ing in a different direction to that in which it is generally done, 
In testing the facility of parting with water, the bricks, after 
being saturated, were left to dry at a natural temperature. Messrs 
Platt’s and the Collyhurst bricks lost in the first four'and a-quarter 
hours only about half of what the others had done ; in four days 
they were all nearly on an equality, and after that time the 
Builders’ Association brick and Messrs. Platt’s surpassed the others 
in rapidity of drying. In the earlier stages of the drying process, 
the order in regard to rapidity is—Hutchinson’s, Bradford, Platt’s, 
Association, Collyhurst ; and in the latter stages Association, 
Collyhurst, Platt’s, Bradford, Hutchinson’s. Thus the bricks 
which parted most eagerly with their moisture at first were the 
longest in drying, and vice versé. At the end of eleven days none 
were perfectly dry, from 4 oz. to 14 oz. water being retained, 


Table IV.—Rate of Drying at about 65 dey. temperature, 


Description of 


Brick. 








The Builders’ Asso- | j | 
ciation brick bad | per | per | per | per per | per per | per 
lost of the total cent. | cent. cent. | cent. cent. | cent. cent. | cent, 
volume it bad ab- | | 
sorbed (204 oz) .. | 

Piatt’s light-coloured | 

ate cs sc) % | 347 | 61-2 | 75:5 | 816 | 857 898 | 96 

j 
| 
| 
| 


| 32° | 50°6 | 69-1 | Bid | 864 00 | 963 


ed 
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} oz.) 
The hard Bradford 


brick (8goz.) .. | 8°57 | 42°D | 686 | 780 | 810 | 829  — | 93 
Hutchinson’s brick | 
(84 0z.). -- 50 } 636 | 72:7 | 764 78 82 82 
| 


Collyhurst do. (14§ | 
oz.) co co oe | 34 30°5 | 54°23 | 746 | 813 | 864 | B98 | O15 
8 and 9, Method of Manufacture—Price.—From the foregoing 

remarks, it appears that the following points require attention to 
improve the character of the common brick :—({a) Greater care in 
cleaning the clay, and in thoroughly tempering it ; (6) Variation 
in the size of moulds, so as to produce uniform sized bricks from 
various clays ; (c) Moulding the brick with material of such con- 
sistency that it may not become misshapen by the effects of its 
own gravity; (d) Greater regularity of surface of the drying 
ground; (e) Protection from extreme variations of t mperature 
and rain in drying ; (f) Less frequent and more careful handling in 
the process of drying, so as to preserve the edges ; (9) A means 
of burning whereby the amount of firing shall be under control. 

On points ¢ andy it would appear that wherever outlay has been 
made by brickmakers towards this end, whether by covering the 
“walled” bricks in drying by boarded copings, roofing over the 
clamps to protect them from rain, or shielding them from the 
action of the wind, a proportionate improvement in quality of the 
bricks, and a diminution of waste has followed, Attention should, 
however, be directed to still greater protection during the earlier 
stages of drying, and to some method of burning in properly con- 
structed kilns, where the amount of firing shall be under control, 
and the “Jive holes,” or firing-up apertures, so shielded from the 
wind that the heat may not be driven here and there uncontrollably 
by it. The present system of burning common bricks by so-called 
‘close fires,” where the bricks are interspersed with layers of fuel, 
appears particularly objectionable and wasteful, giving uncertain 
and incommensurable results for the fuel used, besides certain dis- 
tortion and inequality of colour. 4 

The systems of burning at Messrs. Platt’s and at Messrs, Livesey 
and Johnson’s, at Bradford, by kilns built in compartments, the 
latter being ‘‘ Hoffman’s ” method, and the former an ee. 
tion to it, so that the waste heat from one division may be turned 
into the adjoining ones before commencing to supply thein with 
fuel, both point to drying or completing the drying of the bricks 
by means of waste heat, and both seem to be economical and satis- 
factory in results. Your committee is well aware that either 
system is beyond the means of most brickmakers, and would only 
be remunerative where a very considerable quantity of clay is at 
hand. But it seems a question for fair consideration whether 
bricks should necessarily be made and burned in immediate prox- 
imity to the spot where the clay is obtained. i 

It is not at all improbable that the additional care and attention 
shown to be requisite can be carried out without enhancing the 
price of hand-made bricks, They are at present sufficiently dear ; 
and if machinery could produce an article superior in the most Im- 
yortant requirements, and but little inferior in others, at a muc 
ower price, its introduction would no doubt be welcomed by all 
engaged in building operations, to whom a reduction in the price 
of material would be some compensation for the constantly in- 
creasing cost of labour. It must not, however, be forgotten that 
the increased care recommended would diminish the enormous 
waste and the difference in number between the quantity of bricks 
actually moulded during a season and the number that are ulti- 
mately delivered to the consumer fit for putting intoa building, and 
would thereby bring a proportionately greater profit and reduction 
in price at the same time. : ; 

Bricks of good quality should be of a uniform size, say 9in. by 
43in, by 2}gin., and should weigh at the rate of about 110 Ib. per 
cube foot, or about 71b. each. They should be rectangular, with 
true faces, and only the sides and ends need be smooth ; the arrises 
should be sharp and straight—no print sinking on either face. 
They should not absorb, when saturated, above 20 per cent of ~ 
bulk of water, and should absorb it reluctantly, and part with : 
with facility at ordinary temperatures, They should be uniformly 
burned, and have a metallic clang when struck together. They 
should be tough and ‘‘pasty” in texture, and not granular, 80 ‘e 
to require repeated blows to break them, rather than one singie 
hard blow. Superiority in this respect will cause the bricks to - 
tain their entirety and sharpness of their arrises in carting a0 
handling. : 

The hand-made bricks cannot, as at present made, be relied 2 
for complying with the above requirements, though some go | 
approach the standard of size, weight, powers of absorption, am 
toughness ; but they are unequal even when from the same eed 
and very much so when those from one ground are compared "i 
another ; in the other requirements they are generally very ¢& 
ficient. 

With regard to the machine-made bricks, Messrs. Platt’s process 
would not appear to be practically introduceable in the ne! 


hood of Manchester for the manufacture of common 3 for 
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mense absorptive powers, point to the necessity of some method 
of improving the tempering of the clay. 
The bricks made by Mr. Hutchinson's process seem, in many 


respects, the best your committee has had the opportunity of ex- 
amining. They are sound, homogeneous, not granular, and py 
a surface well a lapted for making a good | mortar int ; the ir low 
absorptive power is also a recommendation, and they present a 
good surface when cut and rubbed, and we understand that they 
can be produced at a reasonable price. Theyare somewhat heavy, 


£88 


and would we think, when required for fireproof floors or walls | 


supported on iron beams, be improved by any treatment tending 
tolighten them. The process also requires improvement to secure 
greater rectangularity and uniformity of burning. 

Your committee might have extended this report by giving 
various details of the different modes of manufacture, but they are 
of opinion that the immediate object of their appointment will be 
secured by the particulars they have given. It now rests with the 
manufacturers to determine in what manner effect may be given 
to these recommendations, bearing in mind, however, that though 
lowness of price is an important consideration in itself, yet that 
equality of size of bricks and reliable excellence of material are of 
much greater importance te architects. 

Signed for the Committee, 
W. R. Corson, President. 
J. MurGATROYD, Hon. See. 


THE PROGRESS OF INDUSTRY IN THE BLACK 
COUNTRY. 

Proresson Fawcett, M.P., presided in the ‘“‘ Economy and 

Trade” section of the Social Scionce Congress, which has just been 


held. 

Mr. J. C. Tildesley (Willenhall) read an interesting sta- 
tistical paper “‘On the Progress of Industry in the Black 
Country.” The coal, iron, and hardware-producing district 


of South Staffordshire and East Worcestershire, not inaptly termed 
the “ Black Country,” presents a scene of varied industry and 
enterprise, unsurpassed within an equal area by any other portion 
of the world. The secret of its vast mineral treasure was not 
unknown to the ancient Britons. The story of its earliest 
development is associated with the primeval sinelting furnace at 
Aston, near Birmingham, whither ‘‘sea-coles” were borne on 
mules’ backs up the ancient hollow-way from Wednesbury, in the 
days when Britain wore the Roman yoke. Shields and spears for 
many a Roman legion have doubtless been framed by the aid of 
Staffordshire’s virgin mines, and according to Hutton, the quaint 
historian of Birmingham, “the first sprig of the great ‘toyshop of 
Europe’ was planted in this black soil.” The earliest actual 
mention of mining industry in South Staffordshire occurs in a 
document relating to the Heronville family, still preserved in the 
Record-office, wherein a piece of land is described as lying ‘‘ near 
Bradeswalle, against the cole-pits.” The date of this record is 
AD. 1315. Further notices of this industry were subsequently 
made by Leland, the ‘‘Captain Grose” of the sixteenth century, 
and also by Camden, the famous author of ‘ Britannia.” The 
latter, writing in 1575, observes :—-‘*The south parts of Stafford 
shire hath coles digged out of the earth, and mines of iron, but 
whether more to their commodity or hindrance I leave to the 
inhabitants, who do or shall better understand it.” The develop- 
ment of the minerals at that time was, however, on a very limited 
scale, and a century later (a.p. 1686) there were only about thirty 
collieries in the entire district, and the annual yield of coal did 
not exceed 80,000 tons. From this period, however, the use of 
coal in the smelting of iron became general, and the mines began 
to multiply. The triumph of Watt’s invention in the following 
century gave a further stimulus to enterprise, and inaugurated a 
new era of industrial progress and prosperity. The first successful 
application of steam power to the development of the minerals of 
the Black Country was made in the year 1775 by James Watt 
after a series of unsuccessful efforts on the part of Savary and 
other early engineers. At the commencement of the present 
century the number of collieries in the district was 160, and the 
average yield of coal 509,000 tons per annum. In 1815 the 
collieries had increased to 200, and the annual yield to 800,000 
tons. The extension of enterprise since that period is shown by 
the following statistics, giving the yield of the South Staffordshire 
coalfield in 1860, and the proportion it bears to other coal pro- 
ducing districts of Great Britain: 





District. No. of CoNiieries. Yield in 1860. 
Dorham and Northumberland .. .. .. 142 . 18,244,798 
DE oe we 66 «6 << o eo 26 . - 11,350 000 
6s <5 os es 0s o «0 «¢ 8 es ee 10,900,500 
DOs cs 90 0s 90 os oe we 8 9,284,000 


South Staffordshire .. 
Derby and Nottingham... 


6,500,000 
4,940,000 


From this it appears that South Staffordshire with the greatest 
number of collieries is the least contributor to the coal supply o 
the nation. This is chiefly to be accounted for by the remarkable 
intermixture of ironstone in the coal beds of the district, which 
being worked by the same shafts of course diminishes the develop- 
ment of the coal measures. But other solutions of the problem 
are to be found in the number of small collieries, locally known as 

jackey pits,” worked on the old-fashioned ‘‘ whimsey ” principle, 
and in the comparative absence among the larger collieries of that 
extended application of recent scientific invention which dis- 
tinguishes the coalfields of the north of England. In the year 
1865, the Inspector of Mines for this district reported 540 collieries 
mn Operation yielding 10,206,000 tons of coal, and employing 

, 620 persons. The unexampled commercial prostration which 
has prevailed since that time has prevented much recent progress 
in the mineral development of the district. Some attention has, 
however, been and is still being practically given to the economic 
working of the mines, combined with the increased safety and 
comfort of the miners, and antiquated methods of extraction by 
which a large amount of fuel was irrevocably lost to the nation 
are gradually being superseded by a more enlightened policy, 
dictated rather by the teachings of science than by the prejudice 
of ancient custom. Mr. Hull estimates the original quantity of 
coal in South Staffordshire to have been 3,072.000,000 tons, of 
which about 970,000,000 tons is still ungotten. At the present rate 
of working the coal within the present acknowledged boundary the 
coalfield will be exhausted in about two hundred years. 

‘ he establishment of the South Staffordshire ‘iron trade dates 
— the reign of Edward the Sixth, about which time the blast 
cena was invented, and the iron trade of the kingdom first 
a to assume anything like importance. Prior to that time 
: ere was no particular location of trades, and while the Roman 
Tronmakers had a ‘foot blast” at a place so far removed from the 
raw material as Worcester, they do not appear to have established 
— than two furnaces in the South Staffordshire district, the 
on of their fuel and ore. One of these was Aston furnace, and 
Benne of the other were excavated many years ago at West 
oa apa The progress of the trade for a century almost was 
that Fbied and indeed it was not until Dud Dudley’s time (1650) 

@ manufacture of iron in this district was placed upon a 


they might be produced by it at a low price and of generally 
quality, yet its merit consists as much in the preparatory 


THE ENGINEER. 
invention for smelting iron with pit coal instead of charcoal 
simply a revival of the old Roman plan—his perseverance, his 
‘utions, and his political and eommercial disasters, all so 
Metallum Martis, are too well known to 
V labours of this remarkable 
ian epered the forests of britain trom compiete devastation, and 
the iron trade of Staffordshire from impending decay. Abraham 
Darby, of Coalbrookdale, succeeded to Dud Dudley’s labours, and 

rov his unfinished scheme to comparative perfection, Then 
Cort and Foley, as inventors of improved plans for making 
ished iron, and the crowning invention and successful application 
steam power to the iron trade of the district. 
In the year 1796 the number of furnaces in South Staffordshire 
was fourteen, situated in the localities of Brierly Hill, Duffield, 
| Bilston, Bradley, Dudley, Dudley Port, Tipton, and Gospel Oak. 
| At the commencement of the present century this number had 
been augmented to thirty, of which five were erccted at Dudley 
Wood, four at Tipton, one at Gornal, and oneat Wolverhampton. In 
|} 1806 the Country could boast of forty-two furnaces, each 
1 ing annually 1600 tons of iron. The substitution of hot 
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i blast, an invention of Mr. Neilson, of Glasgow, in 182%, 
marked a new era in the iron trade. At that time there were 123 


furnaces in the district. The present number of furnaces through- 
| out the Black Country is 167, of which, however, at this moment, 
not more than eighty are in operation. This is due largely to the 
general depression of trade, but also in many cases to the exhaus- 
tion of mines in the vicinity of the furnaces, and the difficulty of 
| competing with other rival districts in the production of iron 
| where the raw material has to be conveyed any great distance. 

| t is considered doubtful whether South Staffordshire will ever 
| again present the Plutonic spectacle of its hundred and sixty-seven 
| furnaces all alight. Ten furnaces have, during the last three 
| years, been pulled down in various parts of the district. The 
solution of the great question of economic production is the only 
hope for the prosperity of the iron-smelting trade of South 
Staffordshire. With greater natural resources than any other 
district, it certainly lacks the scientific enterprise which dis- 
tinguishes newer “‘ centres” of the iron trade, and which enables 
| them successfully to compete with the Black Country, despite its 
| higher vantage ground. The present weekly production of pig 
| iron in the district is estimated at 10,000 tons, about one-half of 
| which is made from native ores, 

| (To be continued ), 


| 








ON IRON MANUFACTURE IN FRANCE, IN 1867 
By Professor JORDAN. 
(Concluded from page 244, ) 

THE south-eastern district, including all the works in and near 
the Valley of the Rhone, from Marseilles and Corsica to Creusot, 
| consumes considerable quantities of ores from the Mediterranean 
coast, and their consumption increases daily. This district (south- 
east) uses these ores to make first-class pig iron, which finds its 
way into Comté, Champagne, and Berry, where it competes 
successfully against the indigenous charcoal iron. The same pig 
iron is also applied (in France almost to the exclusion of other 
metals) in the new processes of steel manufacture. It cost 
price varies considerably ; it can scarcely fall below 100f. (£4) 
per ton for good qualities. The make of this district increases. 

In the Moselle, on the contrary, only indigenous ores, or mines 
of the same nature imported from Luxembourg, are employed, 
being smelted with fuel from Belgium or Saarbriick (Prussia). 
The cost price of Moselle pig iron, which is of but an ordinary 
quality, is in some works as low as 60f. (£2 8s.) per ton, and 
even less ; it is, we believe, the lowest pessible in Brance Lately 
better varieties of ore have been imported into the Moselle district 
from Germany. The make of this region is also increasing. 

The Comté works, all smelting with charcoal excepting two, are 
losing every day as to the make of cast iron; they use the granu- 
lated (hydrated oxide’) ores of the country, and burn charcoal 
costing from 15f. to 16f. (12s. to 14s.) per cubic metre, weighing 
200 kilos. (441 Ib.), and in many works this price leaves no profit. 

The few charcoal ironworks composing the Alpine district make 
very dear iron with the spathose ore of the country, mixed with 
hematites from the Pyrenees. The cost priceis very high, 180f. 
(£7 4s.) per ton. 

The Champagne district, formerly one of the most prosperous, is 
now in a very critical situation. Notwithstanding the low price of 
ores, the ironmasters of Champagne cannot work economically, 
because their fuel (charcoal or coke) costs too dear; their iron, made 
of charcoal or coke pig, or of mixed metal, is usually better than 
that of the Moselle, but it is inferior to that made with the good 
coke pig of the south-east and centre midland, 

The cost price of charcoal cast iron is from 110f. to 120f. per 
ton (£4 8s. to £4 16s.) in the foundries of the neighbourhood of 
Saint Dizier, the great iron market ; and coke iron (cast) from 80f, 
to 90f. per ton (£3 to £4 nearly), mixed brands being sold at inter- 
mediate prices. The works of this district struggle with difficulty 
against neighbouring works and foreign competition ; they cannot 
improve their metal by importing foreign ores, the carriage being 
too costly, but they import superior brands of cast iron (coke) from 
the south. 

In the furnaces of the departments of the North and Pas de 
Calais the hydrated oxide of Boulogne and Abesnes is employed 
mixed with those of Moselle, Champagne, and Belgium ; but in 
several works the indifferent quality of the ores is corrected by 
adding better sorts from Spain and Algeria. 

The midland district smelts with charcoal and with coke, empley- 
ing the granulated ores of Berry and Nivernois. e former, 
purified in the finery, supply the celebrated Berry charcoal iron, 
but the make of this variety is continually decreasing. The richer 
ores of Algeria, Spain, and the Pyrenees, now reach Montlucon, and 
being smelted with coke, give a metal equal to the charcoal iron 
made with indigenous ore. 

The works of Normandy, Brittany, Maine, &c., forming the 
north-west district, are barely kept alive, owing to the difficulty of 
supplying ore and fuel. 

Those at Perigord and the Landes, in the south-west, manufac- 
ture charcoal iron with the rich ores of Perigord, more or less 
mixed with Spanish mine; but the make cannot be increased, 
owing to the high cost of the metal, and to foreign competition 
finding its way into the western ports. The coke iron furnaces 
of Aveyron employ rich ores of the Pyrenees and of Albi to make fine 
brands of cast iron, but the cost price is excessive. The few blast 
furnaces situate in the Pyrenees have not yet been able, owing todifii- 
culties of conveyance, to assume the plan which would appear due to 
the excellent quality of the ores of this district. For it is only in 
the Pyrenees that French ironmasters can find important deposits 
of spathose iron, and of brown hematites containing manganese. 

It is to the rich ores of the Mediterranean, as we have stated above, 
that are due the great improvements effected in French metallurgy 
within the last few years. In 1867 France imported 56,443 tons of 
Spanish ores; 72,716 tons of ore from the island of Elba; 168,614 
tons of ore from Algeria; total, 297,773 tons. 

If we add to the above the ores of Nassau and Siegen imported by 
the eastern frontier, we find the total importation of first-class 
ores to be over 300,000 tons, giving a mean product of 60 per cent. 
(say 180,000 tons of cast iron), and representing about one-sixth of 
the total make in France, 








Souta KEensincton MuseuM.—Visitors during the week ending 
17th October, 1868 :—On Monday, Tuesday, and Saturday, free, 
from 10a.m. to 10 p.m., 16,831; on Wednesday, Thursday, and 
Friday (admission 6d.) from 10 a.m, till 5 p.m., er weed 





Peymanent and prosperous footing. The story of Dud Dudley’s 





Average of corresponding week in former years, 11 
from the opening of the museum, 7,851,636. 
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Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Months 
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communication from Emile Adolphe Tyrode and Pierre Th Cousty, 
Faubourg St. Martin, Paris 24th July, 1968 

2604. ETIENNE JOSEPH EUGENE NIEPCE, jun., Boulevart Bonne Nouvelle, 
Paris New or improved safety blinkers intended for stopping skittish or 
runaway horses.""—A communication from Joseph Isidore Niepee, Givry, 
France, 

2606. PAUL NOONCREE HASLUCK, Tottenham-court-road, London im 


provements in apparatus for registering the distance traversed by hackney 
carriages and other vehicles, applicable also for registering the number of 
revolutions made by a wheel or drum Zist August, 186s 








2615. WILLIAM JOBANNES KESSELMEYER and CHARLES AUGUSTUS K eReRL 
MEYER, Manchester mprovements in governors for steam and other 
motive power eng Partly a communication fror Emil Hermann 
Nacke, Alt-Schénefeld, Saxony —22nd Auguat, 1868 

2735. SAMUEL SHARROCK, Liverpool, *‘ Improvements in metallic standards 
or posts for electric telegraphs and signal masts 4th September, | 86 

2741. Joseru SiLorer, Walbrook House, Walbrook, London, improved 


means of and yaratus for perforating, punching, cutting, or stamping 
cardboard, metal, and other materials, and especially applicable to per 
forating rail tickets " September, 1865 

2760 FraNcis ANDOE, Swart Glamorganshire, ‘‘ Improved lowering 
apparatus intended to be used as a fire-escape, and for obtaining access to 
the exterior or other wall surfaces of buildings.”-—Ist Sep/ember, 1868 

2787. WiLLIAM MCNAUGHT, Rochdale, Lancashire, ‘Improvements in 
steam engines, steam boiler and other furnaces, and in apparatus for heat- 
ing feed-water.” 

2789. ALFRED BUCKINGHAM IBBOTSON, Shefficld, Yorkshire, ‘‘ Improve- 
ments in railway fastenings."—A communication from Honoré Demoor, 
Brussels —10th S:ptember, 1868 

2805. GusTAV BIscHor, jun., Toppelsdorfer, Allée Bonn, Prussia, *‘ Im- 
provements in the precipitation and separation of copper from its solutions.” 
—11th September, 1868. 

2814. EDWARD TURNER, Thrissell-street, Easton-road, St. Philip's, Bristol, 
“Improvements in packing for pistons, piston-rods, and other parts of ma- 
chinery requiring to be similarly packed "—12*h September, 1868. 

2817. JoHN CoppaRD, Lower Park-street, Middlesex, ‘‘ Improvements in the 
construction of machines for mincing meat and other substances.” 

2821. CHARLES EmILe Pommrer, Rue St. Appoline, Paris, ‘‘ An improved 
size or compound for treating or sizing paper ""—14th September, 1868, 

2836 JoHN HENRY SCHUCHT, Store-street, Bedford-square, London, ‘‘ Im- 
provements in the construction of pianofortes, violins, guitars, organs, and 
other similar musical instruments.” 

2837. WILLIAM CAMPION and GEORGE HALL, Nottingham, ‘‘ Improvements 
in means or apparatus for washing or bleaching various articles.”—1 
September, 1868 

2866. HENRY WILSON, Stockton-on-Tees, Durham, ‘‘ Improvements in 
engines worked by hydraulic fluid or steam power, and in mechanism or 
apparatus used in regulating the supply of water or other fluids, the same 
being applicable, amongst other uses, to water-closets, lavers, and gas- 
pipes, for the prevention of waste of water, gas, or other fluids.” 

2868. THomas Jones, JosEPH JONES, JAMES BRANDWOOD, and JOHN 
WREN, Manchester, ‘‘ Certain improvements in furnaces applicable to 
boilers for generating steam or other purposes.” 

2872. WILLIAM CLISSOLD, Dudbridge Works, near Stroud, Gloucestershire, 
‘‘Improved machinery for feeding wool and other fibres to preparing and 
carding machines.”—17th September, 1868. 

2876 WiLLtaM Cross, Jonson-place, Paddington, Middlesex, ‘ Improve- 
ments in carriage door steps.”—18th September, 1868. 

2884 GeorGe BERNHARD, Radcliffe, Lancashire, ‘‘ Improvements in or 
applicable to machines for preparing, spinning, and doubling fibrous 
materials.” 

MARTIN MACDERMOTT, Edwardes-square, 
** A new street lamp reflector ” 

2889, WILLIAM HAYNES, Middle Hutton, near Bolton, Lancashire, “ Im- 
provements in machinery or apparatus to be used in the several processes of 
dressing leather ” 

2890, JOHN BRowN, Bay Hal, near Huddersfield, Yorkshire, “‘ Improved 
means or apparatus for extracting water or other liquids from raw material 
or manufactured goods of wool, cotton, silk, flax, or other fibrous mate- 
rials.” 

2892. GrorGe INNES, Woodpecker-road, New Cross, Kent, “* Improvements 
in rifling machines.” 

2894. BENJAMIN DICKINSON, Hopetown, Darjeeling, India, ‘‘ Improvements 
in withering and desiccating the leaves and flowers of plants and other 
vegetable substances, and in the apparatus to be employed therein.” 

2896. Harry Foster, Neckinger Mills, Bermondsey, Surrey, ‘‘ Improve- 
ments in graining and bruising leather, and in machinery or apparatus to 
be employed for such purpose ” 

2898. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for lighting and regulating the flow of gas 
employed for illuminating purposes "—A communication from Arthur Bar- 
barin, New Orleans, Louisiana, U S —19th September, 1868 

2900 WILLIAM Epwarp WILEY, Birmingham, “ Improvements in the con- 
struction of cartridges for breech-loading fire-arms.” 

2902. CHARLES WHEELER, Speenhamland, Berkshire, ‘“‘ Improvements in 
apparatus, taps, or joints for turning on and cutting off the supply of 
liquids and fluids.” 

2908 SAMUEL FOX, Stocksbridge Works, Deepcar, near Sheffield, Yorkshire, 
‘‘Improvements in the manufacture ot umbrellas and sunshades or para- 
sols "—2lst September, 1868. 

2911. Wittraua Luoyp Wise, Chandos-chambers, Adelphi, Westminster, 
** An improved axle-box for railway carriage and other similar axles "—A 
communication from Wilhelm Basson and Ferdinand Liidecke, Berlin, 
Prussia 

2912. WILLIAM JEREMIAH MURPHY, Richmond, Cork, and JOHN Bryan 
O’HeA, Greenwich, Kent, “‘ Improvements in the manufacture of rifled 
barrels for small-arms and ordnance, and in apparatus to be employed in 
such manufacture.” 

2914. BERTIE CHARLES ScoTT, Anglesey House, Spring-grove, Kingston, 
Surrey, ‘‘ Improvements in the construction of measures used by publicans, 
chemists, and others for measuring liquids.” 

2916. ROBERT HARLING, Silvertown, Essex, ‘‘ Improvements in telegraphic 
instruments.”—22nd September, 1868. 

2918 FREDERICK CRACE CALVERT, Manchester, ‘‘ Certain improvements in 
dyeing and printing yarns and fabrics.” 

2919. EDWARD HENRY PRENTICE, Stowmarket, Suffolk, ‘‘ Improvements in 
treating sewage and impure or polluted waters, and in the preparation of 
materials to be employed for that purpose.” 

2922 Henry Lomax, Over Darwen, Lancashire, ‘‘ Improvements in the 
construction of sewing machines, or machines used tor the sewing of 
woollen, cotton, silk, or other fabrics, or in the making of garments or 

rts of garments therefrom, or other like work.”—23rd September, 1868, 

2941. James Torsitt, Belfast, Antrim, Ireland, ‘Improvements in the 
treatment, preservation, and utilisation of the potatoe.” 

2245. PHrIuip KEAN, Glasgow, Lanarkshire, N B , ‘‘ Improvements in appa- 
ratus used for dyeing textile fabrics.”—25/h September, 1868 

2979. JOHN HENRY LRWIN, Chicago, Illinois, U.S., *‘ Improvements in lamps 
and lanterns ” 

2981. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘ An improved 
watch-case spring.”—A communication from Charles William May, Rue 

jaillon, Paris.—291h September, 1868. 

2995 WILLIAM RICHARDSON, Oldham, Lancashire, ‘‘ Improvements in ma- 
chinery for burring or cleaning and preparing wool, cotton, and other 
fibrous materials ” 

2997. Wrturam EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
scissors sharpener."—A communication from Garret Peter Bergen and 
Charles Thomas Bainbridge, Brooklyn, New York, U 8S. 

2999, GEORGE AUGUSTUS FREDERICK ELPHINSTONE DALYRMPLE, Logie 
Elphinstone, Aberdeenshire, N.B., ‘‘ Improvements in machinery or appa- 
ratus for clipping horses, shearing sheep, and other similar purposes, which 
improvements are also applicable to reaping and mowing machines.” 

3001 JosePH WOOLLATT and WILLIAM BrowN Dopps, Clifton-terrace, 
Gravesend, Kent, ‘‘ Improvements in apparatus for obtaining motive power 
and for propelling vessels.” 

3003. BRYAN WILLIAM STEVENS, Birmingham, ‘“‘Improvements in the 
picker spindles or guide bars of looms for weaving "—30th September, 1363, 

3011. DAVID CRICHTON, WILLIAM DONBAVAND, and DUNCAN CRICHTON, 
Manchester, ‘‘ Improvements in looms for weaving.” 

3013. ROBERT LEGG, Owen’s-row, Clerkenwell, ‘‘ Improvements in the manu- 
facture of twisted or spun tobacco, and in machinery aud appliances used 
therefor, a part of which is applicable to the winding of all twisted fabrics ” 

3017. WILLIAM ROBERT Lake, Southampton-buildings, Chancery-lane, Lon- 
don, ‘* An improved mode of constructing the door frames of furnaces for 
steam generators.”"—A communication from Augustus J. Ambler, Charles 
E Rittenhouse, and Robert E. Preston, Washington, Columbia, U.S.—lst 
October, 1868. 

3019. Georee HOLCROFT and WILLIAM NATHAN DACK, Manchester, “‘ Cer- 
tain improvements iu steam engines.” , 

3021. EDWARD O'CONNELL, Greenwich, Kent, ‘‘ Improvements in apparatus 

for supplying nourishment to infants, invalids, and others.” 4 

3023. NICHOLAS HENWooD, St. Germans, Cornwall, ‘Improvements in 
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3025. STEPHEN BATES, Nottingham, and WILLIAM REDGATE, Radford, 
Nottinghamshire, ‘‘ Impr in the facture of lace made on 
bobbin, net, or twist lace machines.” 

3027. THOMAS COOKE PARSON, jun., Bristol, ‘‘ Improvements in skates,”— 
2nd : 





, 1868, 

3029. ZACCHEUS SHRIMPTON, Redditch, Worcestershire, ‘‘ Improvements in 
packing or putting up needles for sale, aud in cases or receptacles for 
needles.” 

3031. JOHN ROGERS, Castle-street, Liverpool, ‘‘An improved mode of re- 
viving bone black after it has been exhausted by sugar refining or other 
—e operations.”—A communication from Laurence Ried, New 

fork, U.S. 

3033. BENJAMIN EDWARD REINA NEWLANDS, Charlton, Kent, ‘‘ Improve- 
ments in the manufacture of manure, and in the production of salts of 
ammonia.”—3rd October, 1868, 

3035. James HOWDEN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
use and application of substances for preventing the escape of heat from 
the surfaces of cylinders, boilers, and other vessels or apparatus containing 
heat.” 

3037. JOHN BARNETT JOYCE, Bradford, Yorkshire, “ Improvements in or 
applicable to the valves of steam engines, part of which improvements is 
applicable to couplings of shafting and to other similar purposes.” 

3099. CHARLES FRANCOIS GALAND, Liége, Belgium, and ALFRED SOMER- 

Birmingham, ‘‘Improvements in repeating fire-arms.” — 5th 
October, 1868. 

3041. Epwarp Stwons, Sheffield, Yorkshire, ‘‘Certain improvements in 
brakes applicable to railway and other carriages ” 

3043. JOHN RICHARDSON WIGHAM, Albany House, Monkstown, Dublin, 
‘*Improvements in illuminating lighthouses, and in apparatus employed 
for that purpose, which apparatus is also applicable to the manufacture of 
illuminating gas generally.” 

3049. HAKAN STEFFANSON, Hans-place, Brompton, Middlesex, ** Improve- 
ments in machinery for sawing wood.” 

3053. Cyrus EsKkETT, Kingston-upon-Hull, Yorkshire, ‘‘ Improvements in 
envelopes or hairs used in extracting oil from oleaginous seeds and oil-cake 
making.” —6th October, 1868. 

3055. JOHN HeNRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
textile fabric applicable as blankets for printing presses and for other 
useful purposes.” —A communication from Jean Louis Delégue, Paris. 





Patents on which the Stamp Duty of £50 has been Paid. 
2653. WILLIAM JARDINE COMBE MACMILLAN, JAMES MASON, and JOHN 
VICKERS SCARBOROUGH, Sunderland, Durham, ‘‘ Composition for preserv- 
ing and keeping clean the bottoms of iron vessels, &c.”—14th October, 1565. 
2678. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ** Folding chairs.” 

A communication.—17th October, 1865. 

2752. WILLIAM MIDDLEDITCH ScoTT, Birmingham, ‘“ Breech-loading fire- 
arms.”—25th October, 1865. 

2656. JAMES LAMB HANCOCK, Tipton, Staffordshire, ‘‘ Bedsteads, seats, 
couches, and other articles for sitting and reclining on.” — 14th October, 1865. 

2660, ALBERT JULIUS MOTT, Liverpool, ‘‘ Production and uses of carbonic 
acid gas.”—16th October, 1865. 

2661, Francis Wisk and EDWARD FIELD, Chandos-chambers, Adelphi, 
Westminster, and ENOCH HARRISON AYDON, Wandsworth, Surrey, ‘‘ Steam 
boilers and other apparatus applicable to the heating and evaporation of 
liquids.” —16th October, 1865. 

2665. JOHN READING, SAMUEL ALFRED READING, GEORGE EDWARD 
READING, and FREDERICK FRANCIS READING, Birmingham, ‘‘ Manufac- 
turing or arranging the spring bolts and attendant parts of sleeve links and 
other like articles.”—16th October, 1865. 

2674. CaRL GUSTAV LENK, Lawrence-lane, Cheapside, London, ‘‘ Purifying 
and preserving water.”—17th October, 1865, 

2709. JOSEPH NEEDHAM and G&ORGE HENRY NEEDHAM, Piccadilly, Lon- 
don, ‘‘Central-fire breech-loading fire-arms, and in ammunition for the 
same.” —20th October, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

2766. JOHN ARCHER, Birmingham, ‘‘ Weighing machines, balances, and 
scale beams.” —4th November, 1861. 

2616. CHARLES DE Bé&RGUE, Dowgate-hill, London, ‘‘ Sleeper chairs for the 
permanent way of railways.” —19th October, 1861. 








Notices of Intention to Proceed with Patents. 

1742. JosePH Drxon, Hillsbro’ Hall, Sheffield, Yorkshire, ‘‘ An improved 
coupling link for railway vehicles and other pnrposes.’’—A communication 
from Aimé Durieux, Louvain, Belgium.’’—27th May, 1868. 

1869. WILLIAM BROUGHTON, South-street, Finsbury Market, London, ‘‘ Im- 
provements in kitchen ranges.”’"—6th June, 1868. 

1882. GEORGE HOWARD, Berners-street, Oxford-street, London, ‘An im- 
proved manufacture of uet flooring.” 

1883. JOHN STAFFORD, JOHN WILLIAM STAFFORD, and DANIEL STEPHEN 
STAFFORD, Nassington, near Wansford, Northamptonshire, ‘‘ Improve- 
ments in the construction of carriages used with apparatus or elevators for 
elevating straw and other produce.” —9th June, 1868. 

1888. WILLIAM FERRIE, Monkland Iron and Steel Works, Lanarkshire, N.B., 
‘‘ Improvements in and connected with smelting or blast furnaces.” 

1889. JAMES THOMAS LADYMAN, Weland Works, Rochdale, Lancashire, 
‘‘ Improvements in machinery or apparatus for working wood.” 

1896. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
** A new and improved apparatus for shuffling and dealing cards.” —A com- 
munication from Honoré Etienne Piquet, Sartrouville, France. 

1901. THOMAS EVAN WILLIAMS, Newport, Monmouthshire, ‘‘ Improvements 
in the pots employed in the manufacture of tin and other plates.”—10th 
June, 1868. 

1903. HENRY TURNER, Leeds, Yorkshire, ‘‘ Improvements in the construc- 
tion of privies and ashpits.” 

1905. WILLIAM UNswoatTH, Rue des Filles du Calvaire, Paris, ‘‘ An improved 
sail-brake for use on railways.” 

1910. WILLIAM HENDERSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in apparatus for finishing woven fabrics.” 

1911. JAMES SEPTIMUS COCKINGS and ANTHONY UMBACH, Oak Works, Selly 
Oak, Worcestershire, “ Improvements in sewing machines, and for certain 
parts of the same, which said parts are also applicable to other sewing ma- 
chines now in use.” 

1913. James Lorp, Crawshaw Booth, near Rawtenstall, Lancashire, “ Im- 
provements in applying soap, oil, or other similar materials to cotton, wool, 
or other fibrous substances requiring such treatment in their preparation 
for spinning, and in machinery or apparatus connected therewith.” 

1914, ARNOULD EUGENE GEORGES THENARD, Provence Hotel, Leicester- 
square, London, ‘“‘An improved system or method of and apparatus for 
effecting the consumption of fue] for the more perfect utilisation thereof.’’ 
—11th June, 1868. 

1922. JaMES GRAY and RANKIN WEIR, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in treating ores and in refining crude metals, in order to obtain 
steel, copper, tin, and lead, and in apparatus therefor.”—12th June, 1868. 

1932. CHARLES HUMFREY, Suffolk-grove, Southwark, Surrey, ‘‘ Improve- 
ments in the preparation of a flexible compound applicable to waterproofing 
and other purposes.” ‘ 

1933. JAMES TOFT, Manchester, ‘Improvements in lathes for turning and 
boring wood and other materials.” 

1935. CORNELIUS WHITEHOUSE, Bridgtown, near Cannock, Staffordshire, 
‘‘ Improvements in boring bits and augers.” 

1941. JosEPH THOMAS PARLOUR, Trinity-terrace, Grosvenor-road, Pimlico, 
Middlesex, ‘‘Improvements in elevators and apparatus for shovelling, 
raising, and conveying grain, coals, bricks, sand, mortar, and other sub- 
stances.” 

1942. THOMAS HUNGATE PRESTON DENNIS, Chelmsford, Essex, ‘‘ An im- 
proved horizontal tubular boiler.” —13th June, 1868. 

1949. FREDERICK WORCESTER, stoke, near Coventry, Warwickshire, ‘‘ Im- 
provements in tuyeres for furnaces and forges.” —A communication from 
John Bayliss, New York, U.S. 

1950. JOHN SOLMONS BENSON and JOHANN VON DER POPPENBURG, Birming- 
ham, ‘‘ Improvements in breech-loading fire-arms.” 

1953. CHARLES HUMFREY, Suffolk-grove, -outhwark, Surrey, and WILLIAM 
SHAKESPEAR WEBSTER, Brunswick-square, Middlesex, “‘ Improvements in 
waterproofing paper, and in the machinery or apparatus employed therein.” 
—15th June, 1868, 

1956. WILLIAM BROOKE and OSWALD BROOKE, Manchester, ‘‘ Improvements 
in healds or heddles for weaving.” 

1957. WILLIAM ROWAN, Belfast, Antrim, “Improvements in machinery for 
hackling flax, hemp, and other fibrous materials.” 

1961. JosePpH BooTH, JOHN BOOTH, and JEREMIAH BOOTH, Rodley, near 
Leeds, Yorkshire, ‘‘ Improvements in means or apparatus for the cutting or 
dressing of stone.” —16th June, 1868, 

1962. MAURICE DEMVER, Boulevart de Sebastopol, Paris, ‘‘ An improved 
dial or indicating needle case.” 

1964. DAVID MITCHELL, Peel-street, Macclesfield, Cheshire, “ Improvements 
in the manufacture of figured cloth.” 

1967. THOMAS COMFIELD, jun., Queen’s-road, Buckhurst-hill, Chigwell, 
Essex, **‘ Improvements in brakes for railway carriages, and in signalling 
apparatus in connection therewith, which improvements are also partly 
applicable to other purposes.”~ 17th June, 1868. 

1990. ALFRED JEAN BAPTISTE PIERRE THIERRY, Faubourg St. Denis, Paris, 
“‘ Improvements in marine velocipedes or vessels.”’ — 19th June, 1868. 

2037. MATTHEW MACKIE and JOHN MAcgIg, Kilbirnie, Ayrshire, N.B., 
**Im in app pplicable to steam boilers for utilising the 
waste heat and for economising fuel.” 

2038, THOMAS RESTELL, Birmingham, ‘‘ Certain improvements in military 
and sporting guns, as also in cartridges applicable to the same or other 

| ‘descriptions of breech-loading guns now in use, as well as in bayonets for 
military guns.” —24th June, 1868. 

2953, THOMas Dopp, Crumlin, near Newport, Monmouthshire, “ Improved 








apparatus or arrangements for covering and uncovering railway trucks and 
wagons.” —26th June, 1868, 

2068. COLIN MATHER, Salford, Lancashire, “ An improved mode of excava- 
ting or loosening and removing soil and other deposits for forming, deepen- 
ing, and cleansing harbours and docks, and for other purposes.”—27th 
June, 1868, 

2129. JOHN BORLASE BROWN, Walker, Northumberland, “Improvements in 
furnaces for calcining ores and other mineral substances "—3rd July, 1868. 

2156. BERNARD PEARD WALKER, North-road House, Wolverhampton, Staf- 
fordshire, *‘ Improvements in effecting the junctions of driving bands,”— 
7th July, 1868. 

2356. FREDERICK LAMBE and ARTHUR CHARLES STERRY, Rotherhithe, New 
road, Surrey, and JOHN ForpRED, Blackheath, Kent, ‘* [mprovements in 
treating animal and vegetable oils, fats, fatty acids, wax, resins, essential 
oils, balsams, and the solid and liquid hydrocarbons.” — 27th July, 1868. 

2378. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘** Improvements in sewing machines, and in the means for heating the 
thread used in the same.”—A communication from Daniel Mills, New 
York, U.S. 29th July, 1868 

2543. CHARLES EVOTTE, Rue Riquet, Paris, ‘‘ A portable machine for turn- 
ing dividing, and cutting wooden cogs of cog wheels of all descriptions 
and sizes, either in building shops or manufactories, when such wheels 
require to be supplied with fresh cogs.” —1l4th August, 1868. 

2565. JOSEPH PALMER, Concord, Merrimack, New Hampshire, U.S., “ Im- 
provements in the manufacture of elliptic springs for carriages and other 
vehicles.” 

2569. WILLIAM CORBITT, Masbro’ Works, Rotherham, Yorkshire, “ Improve- 
men s in decorating the surfaces of stoves, grates, fenders, and fire-irons.” 
—lith August. 1868. 

2661. BENJAMIN BURROWS, sen., Abbey Mills, Leicester, ‘‘ Improvements in 
machinery or apparatus to facilitate the separation and division of skeins of 
silk preparatory to winding.” —28th August, 1868. 

2762. JOHN STEWART and JoHN NICHOLSON, Poplar, Middlesex, “ Improve- 
ments in continuous expansion engines, and in the valves to be used there- 
with or with ordinary engines.” —sth September, 1868. 

2841. ALFRED RooOKER, East-street, Lamb’s Conduit-street, London, ‘* An im- 
provement in curtain rings.”—15th September, 1868. 

2889. WILLIAM HAYNES, Middle Hulton, near Bolton, Lancashire, ** Im- 
provements in machinery or apparatus to be used in the several processes of 
dressing leather.” 

289+. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements 
in machinery or apparatus for lighting and regulating the flow of gas em- 
ployed for illuminating purposes.”—A communication from Arthur Bar- 
barin, New Orleans, Louisiana, U.S 9th September, 1863. 

2908. SAMUEL FOX, Stocksbridge Works, Deepcar, near Sheffield, Yorkshire, 
“Improvements in the manufacture of umbrellas and sunshades or para- 
sols.""—2lst September, 1868. 

2912. WILLIAM JEREMIAH MuRPHY, Richmond, Cork, and JOHN BRYAN 
O’HEA, Greenwich, Kent, “Improvements in the manufacture of rifled 
barrels for smal] arms and ordnance, and in apparatus to be employed in 
such manufacture.” 

2916. ROBERT HARLING, Silvertown, Essex, ‘‘ Improvements in telegraphic 
instruments.”’"—22nd September, 1868. 

2979. JOHN HENRY IRWIN, Chicago, Illinois, U.S., “ Improvements in lamps 
and Janterns.” 

2983. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* An improve- 
ment in the manufacture of boots and shoes.”—A communication from 
Adolph Lyngbye, Ebeltoft, Denmark.—2%h September 1868. 

3117. WILLIAM ROBERT LAKE, Southampton-buildings Chancery-lane, Lon- 
don, ‘* An improved process and means for electro-plating with nickel.”— 
A communication from William Henry Remington, Boston, Massachusetts, 
U.S.—10th October, 1868. 


~ 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications pepe during the Week ending 
17th October, 1868. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-oflice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tux 
ENGINEER, at the office of Her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1085. J. Jonpan, Liverpool, *‘ Construction of fire-bars for furnaces.” —Dated 
30th March, 1868. 

The patentee claims the construction of fire-bars with a series of steps 
graduating downwards from the front towards the bridge, and having air 
spaces in the vertical faces or ‘‘ risers’ thereof, the horizontal faces being 
either solid or perforated, and either flat, curved, or angulated, substantially 
as described. 

1088. W. ALLEN, Manchester, ‘‘ Diminishing valves} and steam traps "for steam 
pipes, &c.”—Dated 31st March, 1868. 

This improved diminishing or reducing valve consists of a suitable case in 
which are openings for a plunger and a valve, both of which cre fixed to a 
spindle. The valve has V-shaped guides between which the high-pressure 
steam escapes to the off pipe, and the spindle is acted upon by a lever and 
adjustable weight by which the pressure in the off pipe can be regulated ; or 
the plunger may be dispensed with and the spindle carried through the 
bottom of the valve, and provided with a spiral spring of sufficient force to 
close the valve when the steam is at the required pressure in the off pipe. 
The improvements in steam traps consist in making the float with a taper 
plug, which fits into the end of the outlet pipe when the float rises, thereby 
shutting off the escape of water; also in the application of a weighted lever 
and spring to the air valve in the lid of the steam trap to hold the air valve 
open till the air has escaped. The pressure of steam closes the valve again 
when it enters the steam trap.—WNot proceeded with. 

1116. H. Lavon and J, Nicnowas, Liverpool, ‘‘ Furnaces for burning petro- 
leum, &c.”— Dated 2nd April, 1868. 

This invention consists, essentially, in burning petroleum and other liquid 
hydrocarbons and oils for generating steam in steam boilers, and for heating 
purposes generally, in a combustion chamber or so-called closed fire-place, 
whereinto air, heated or at ordinary temperatures, is forced. 

1123. J. S. CrossLanp, Manchester, ‘‘ Steam engines.” —Dated 3rd April, 1868. 

This invention is not described apart from the drawings. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

982. C. pe Bereue, Strand, London,’ ‘‘ Locomotive . engines.”—Dated 23rd 

March, 1868. 

These imp ts in 1 ive engines consist in constructing them 
with a pair of rocking shafts in line one with the other with lever arms 
thereon, driven from the direct action of the steam cylinders, and with other 
lever arms thereon delivering the so-received power to connecting rods, and 
through these directly or indirectly to the engine wheels, and in addition to, 
or instead of, the engine wheels delivering the power received by the first- 
mentioned lever arms to suitably flexible or jointed connecting or driving 
rods for transmitting power. The Second improvement consists in construct- 
ing the tenderand carriages (either, or some, or all) with a continuous system 
of flexible or jointed reciprocating connecting or driving rods for transmitting 
to them the power they receive from the locomotive, either as first set forth 
or otherwise, and with rocking shafts with lever arms upon them for receiv- 
ing motion from the said driving rods, and with other lever arms upon and 
actuated by them for driving the wheels of the tender and carriages (either, 
or some, or all), and so converting them into driving wheels. 

987. J. S. Farmer, Kilburn, London, “‘ Transmitting signals, between the parts 

of a railway train ”—Dated 24th March, 1868. 

According to one part of this invention the inventor employs a horizontally 
vibrating V-frame or lever of suitadle shape, having one end mounted on a 
stud fixed upon a sleeper or block, and placed sufficiently near to the inner 
edge of one of the rails that when the arm is so inclined that its outer end or 
the point thereof is in contact with or near to the rail, there is sufficient space 
between the outer end and the rail to allow of the pendant end of a rod or bar 
from the under side of a carriage, brake van, or engine to enter between them, 
and, by coming in contact with the inclined face of the vibrating frame or 





P - A | wood, metal, or other material, raised above the ordinary rails ; 
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lever, to change its position and cause it to move through a limited are 
whereby the other inclined face or outer arm of the vibrating frame or lever; 
is made to present a still greater angle with one or both of the rails, at 
doing so it will be set in a position to come in contact with any vrojecti “< 
from the under side of the guard’s van or other carriage where nee ey 
suitably arranged and disposed for the purpose of receiving the signal.—N 
proceeded with. ae 

989. H, Burcess, Batile, Sussex, ‘ Rails for railways anc ay 
24th March, 1868, ; “ ht ali. 

This invention consists in certain improvements in the construction of rails 
for railways and tramways, whereby greater strength is obtained in th 
junction thereof, whilst they are rendered more capable of bearing the press) ; 
and strain to which they are subjected than rails as ordinarily constructed, 
The ends of the rails are respectively formed with a step or steps arranged in 
an oblique line, so that, when two rails are placed end to end for the pu tho 
of connection, the steps fit into or overlap each other, The rails om tag 
necied are further secured by being “fished ” in the manner well known —Not 
proceeded with, , 

992, bg Fuuter, Leamington, Warwick, ‘‘ Carriages.”—Dated 24th March, 

The patentee claims forming at the front end of omnibuses or other Close 
carriages provided with roof seats a door opening inwards, and forming at the 
front of the carriage a series of steps, the said door and steps and the roof 
seats over the said door being constructed and arranged substantially as 
described and illustrated, whereby ladies or other persons may ascend to the 
roof seats from the interior of the omnibus or carriage. 

995. E. Gray, Shefield, “ Increasing the durability of rails, points, and cross- 
ings for railways.’—Dated 24h March, 1868. 

This invention relates to a peculiar and economical mode or method of 
strengthening or rendering more durable the rails, points, and crossings of 
railways, and consists essentially in applying to or combining with the iron 
before it is completely shaped or manufactured into the aforesaid articles an 
outer skin or covering of steel, so as to cover those parts which are subjected 
to the greatest wear and tear. For this purpose the steel is applied to or com- 
bined with the iron by casting it on to the iron by placing the heated iron in 
a mould or moulds of any desired shape and number of pieces, and pouring 
the melted steel over those parts of the wrought iron to which it is to be 
applied. 

1005. M. P. W. Bouton, Tew Park, Oxfordshire, and J, Imnayx, Westminster 
Bridge-road, Surrey, ** Apparatus for effectiny aerial locomotion.” — Dated 
24th Murch, 1868, 

This invention relates to the propulsion and support of bodies moving 
through the air, and to apparatus for generating and applying motive power, 
For this purpose some parts of the improvements are applicable to propulsion 
effected by the movement of wings, while other parts are applicable generally 
for aerial propulsion. The chief objects contemplated in the case where 
wings are used are to actuate them directly from pistons without the inter- 
vention of rotating parts, to apply the engine power to them only in their 
downstroke, their upstroke being effected by gravity, acting in conjunction 
with resistance of air, to apply the moving force in the form of tension, so as 
to secure lightness of construction, whether the propulsion be effected by 
wings or otherwise, to obtain the motive power from the combustion of 
aeriform mixtures by means of apparatus specially arranged for vapourising 
the inflammable liquid, and for cooling the parts heated by the combustion, 
The details of this invention are too voluminous to admit of our quoting them 
here. 

1013. J. Buck, Upper Tooting, Surrey, ‘‘ Apparatus for working and locking 
or con rolling railway points or signals.”- Dated 25th March, 1868, 

The patentee claims, First, the counteracting or compensating for the 
expansion and contraction of the long wire connections used for working 
railway signals by the employment of an additional or expansion wire in con- 
junction with the working wire and with a compensating lever, substantially 
as specified; Secondly, the application and use to and in the locking and 
unlocking of the levers employed for actuating signals or points on railways 
of wings or brackets carried by rocking shafts situate parallel to the direction 
of motion of the levers, such wings or brackets being of sufficient length to 
lock both the front of a lever in its normal position, and the back of a lever 
when pulled over, substantially in the manner specified; Thirdly, the 
application and use to and in the locking and unlocking of the levers 
employed for actuating signals or points on railways of wings or brackets 
directly by the levers, and carried on rocking shafts placed parallel to the 
direction of motion of the said levers, such wings or brackets being of 
sufficient length to lock both the front of a lever in its normal position and 
the back of alever when pulled over, or of ch a length that the wing 
bracket or lock cannot be moved the lever is out of its normal 
position, or of such a length that the said lock cannot be moved until the lever 
has first been pulled over, substantially as described. 

1034. W. CLark, jun, Dunfermline, Fife, and J, Cuark, Paddington, 
London, ** Locomotive engin s.”—Dated 26th March, 1568. 

The paten ees claim the form and mode described of constructing loco- 
motive engines for working heavy traffic on steep inclines—First, by the aid 
of additional wheels of reduced diameter running upon additional rails pf 
Secondly, by 
the aid of a clutch or clutches working along a central or the bearing rails, 
as described, together with such modifications or variations in the form and 
arrangements of the details as may be found necessary or advisable in 
practice ; Thirdly, the special form and arranzement of the fire-box and tubes 
in steam boilers ; Fourthly, the construction of bearing springs by the substi- 
tution of angular or corrugated plates for those of the ordinary flat section; 
and, Lastly, the addition of the indicating float in gauge glasses, as 
described. 

1059. W. W. Huaues, Porchester-terrace, London, *‘ Apparatus for propelling 
and steering vessels, &c.”— Dated 27th March, 1868. 

For propelling vessels the patentee employs a whee] or turbine mounted on 
an axis driven from a steam engine, or in other convenient manner. The 
water is taken in at the centre of the wheel around the axis, and 1s thrown off 
at the periphery by the action of inclined blades or arms, with which the 
wheel or turbine is furnished. The wheel or turbine is enclosed in a casing 
concentric with it, and of such a size that an annular space is left around the 
wheel or turbine of an area equal to or greater than the area of the periphery 
of the wheel or turbine from which the water is thrown off. It is preferred 
that the discharge pipe or pipes should be of the same sectional area as the 
casing, but the area of the discharge pipe or pipes should in most cases be as 
large as the area of the periphery of the wheel or turbine. 
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Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

974. C. E. Brooman, Fleet-street, London, ‘‘ Machinery for the manufacture 

of lace.”— A communication.—Dated 23rd March, 1865. 

This invention has reference to a previous patent granted to R. A. Brooman, 
bearing date 19th April, 1865, No. 1087. According to this invention certain 
inconveniences which occurred in the carrying out of the former patent are 
removed by causing the thread to issue at the centre of the carriage, and 
keeping it separated between two points, which necessarily insures the raising 
of the twists as they are produced by the warp thread at the right or at the 
left of the carriage.—Not proceeded with, 

997. J. A. Farrar and B. R. Huntiey, Hartlepool, * mprovements in ships’ 
hatches, and in ventilating the holds and cabins of ships." — Dated 24th March, 
1868, 

Here the hatches are made of iron or steel or other metal, and are to be 
fastened to the combings by means of screw bolts screwed through flanges of 
angle iron rivetted on to the combings. The hatches will be made water- 
tight by having india-rubber, gutta-percha, tarred felt, or leather linings or 
packings at every joint, so that when the bolts are screwed on the hatches are 
perfectly water-tight. On the top of one or more of the hatches it is proposed 
to have a manhole, of any height or width, made of iron or steel or other 
metal, in a tubular or other shape, with four or more tubes or ventilators 
attached thereto; or the manhole may be made a ventilator by enclosing 
therein a smaller tube with openings, which openings can be closed at any 
time in case of bad weather at sea.—Not proceeded with. 

1000. R. Smiru, Chorlton-upon-Medlock, Manchester, ‘‘ Machinery for winding 
cotton, silk, and other yarns or threads on to spools, cards, or balls, &c."”"— 
—Dated 24th March, 1868, F mer 

These improvements apply to the self-acting machines for winding a 
number of spools, cards, or balls of cotton, silk, or other yarns or threads, and 
also to the single heads when only one spool, card, or ball is wound. They 
have for their object the obtaining of a better and more equable drag or 
tension on the thread during the process of winding than has hitherto been 
obtained, and so that it can be wound with little pressure of the guide—when 
guides are used—and the thread is laid evenly side by side on the spools 
without being flattened. The details of the invention are voluminous. 

1010. A. B. Wotuaston, Chislehurst, Kent, and F. StansrivGe, Leangarron, 
Hereford, * Treatment of mixed fabrics ’— Dated 25th March 186%. 

A mixture of sulphuric acid and water is made of the density of from 
8 deg. to 15 deg. Twaddell, to which is added from 15 per cent. to 20 per cent. 
by weight of chloride of sodium in the form of rock or common salt. A small 
quantity of nitric acid, say, one drachm to each gallon of the mixture, is com- 
bined therewith if necessary. The rags or other materials are boiled in the 
mixture thus formed; care is taken that they are completely immersed 
therein, its 
1012. J. Havuvurst, Bury, Lancashire, “ Drying cylinders employed in sizeing 

and other machines.”"—Dated 25th March, \868. ; ’ 

Instead of heating the periphery of the cylinder by the direct action of 
steam in the interior, the inventor places, close to the inner periphery, & 
quantity of tubing, having one or more ends in connection with the steam 
supply pipe, and the jother end or ends communicating with the eduction or 
discharge pipe. The tubing may revolve with the cylinder or be stationary, 
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revolving nearly in contact with the tubes. The said tubes pass 
pa nrw ny in ame Suaudions in a curvilinear form, but they may be 
arranged in any desired manner, the object being to obtain the largest 
possible extent of heating surface, and by the use of the tubes the drying 
cylinder is heated with a comparatively small quantity of steam, and the 
collapse of the cylinder entirely prevented.— Not proceeded with. 
1014. T. Lanz, Birmingham, Looms.” — Dated 25th March, 1868. 

The patentee claims, First, the truction and arrangement of parts for 
giving motion to the piston and cylinder in opposite directions, for the 

urpose of ex ling rapidly the air from the said cylinder into the shuttle 
and thereby propelling the shuttle. § diy, the arrange t or com- 
bination of parts for relieving the pressure of the swell against the shuttle 
during the pick of the shuttle. Thirdly, the arrar it or b ion of 

arts for bringing the shuttle gradually to rest in its shuttle box and for pre- 
venting its reboun: 
1018. A. V. Newron, Chancery-lane, London, “ Spinning machinery.”— 
Dated 25th March, 1868. 

This invention relates to ring travellers, and consists in the use of a trans- 
verse bar so combined with the ring and spindle of the ring frame as to 
rotate freely within the ring, and in contact with the spindle or the yarn 
thereon, whereby the yarn is caused to pass to the spindle at an uniform 
angle, and 4s consequently kept at an uniform tension, thus effectually 
securing the desired result. The invention further consists in producing 
Jateral openings at the external portions of the ring, through which lint, dirt, 
and the like may escape from the annular guide, in which the ends of the 
transverse bar are placed. The invention further consists in an internal rim 
or flange, so arranged upon the ring and with reference to the transverse bar 
as to retain the same in proper position, both when in use and in the operation 
of mending a break in the yarn. The invention further consists in a novel 
means whereby the ends of the transverse bar are held in place at the same 
time that the free movement of the bar around the spindle is provided for. 
1019. W. Ricuarpson, Oldham, “ Machines for cleaning or burring wool.”— 

—Dated 25th March, 1868. 

This invention refers to those machines for burring or cleaning wool in 
which there is what is commonly called a fine comb cylinder—that is, a 
cylinder provided with combs or teeth, which detain the material while it is 
deprived of burrs, and is otherwise cleaned by brushes, combs, rollers, or 
other such mechanism, and consists in causing the material to be drawn to the 
said cylinder by pressure of air. For this purpose the patentee places a fan 
or equivalent apparatus in connection with the interior of the cylinder, by 
which means air is exhausted therefrom, and the wool is drawn on to the 
combs until it has been cleaned and brushed off in the usual manner. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl » Impl 
Mills, &c. 


“ Thrashing machines.”"—A com- 
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984. A. V. Newton, Chancery-lane, 
munication.— Dated 23rd March, \#68, 

This invention is not described apart from the drawings. 

1005. R. Surrn,, jun., Belper, , ** Machinery for scouring and hulling 
grain and seeds.” Dated 24th March, 1868. 

This invention, according to one arrangement, comprises the construction in 
the interior of a wire, gauze, or other openwork cylinder or case being pro- 
vided with brushes made of wire by preference, the said brushes being set 
upon radial or other arms or frames, and the ends of such brushes pressing 





the grain or material to be operated upon against the interior of the said wire, | 


gauze, or openwork, cylinder, or case. 
}o2% J.T. Kine, Liverpool, “‘ Apparatus for dressing millstones.” — Dated 26th 
March, 1868. 

This invention consists essentially in the employment of a tool or drill 
tipped or fitted with a central point of ‘‘bort” or other hard stone or 
substance, to which the patentee gives a rapid rotary motion on its own axis, 
and at the same time a to-and-fro movement over the stone to be dressed, so 
that without the cutting point leaving the millstone grooves of any desired 
depth and width can be formed on the face thereof. 

1037. W. Marxwarrine, Banbury, ‘‘ Reaping and mowing machines.” ~ Dated 
26th March, i 86%, 
This invention is not fully described apart from the drawings. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1016. 8, Fisuen, Strand, London, “ Ornamentation of tiles.”"— Dated 25th 
March, 1868. 


This invention relates to the production of designs, figures, patterns, 
letters, or other t on unglazed tiles, and also to the application of 
the same for the purposes of mural and panel decoration, and otherwise, 
the peculiar feature of the invention consisting in the retention of the dull, 
unglazed, or partially glazed surface of the tile to form a groundwork for the 
pattern or design. 

1027. E. J. J. Dixon, Bangor, North Wales, “ Machinery for reducing, smooth- 
ing, facing. or ot working and manufacturing slate, &c.""—Dated 
26th March, 1868. 

This invention consists in a novel mode of arranging and fixing tools, and of 
presenting the slate or other material to be operated upon to their cutting 
edges, in such a manner and position that the two principal surfaces of the 
material may be reduced, planed, smoothed, faced, or otherwise worked at 
one and the same time, and rendered of a desired thickness by the same 
operation. 

1083. W. D. Crirer, Wortley, York, “ Kilns.” — Dated 26th March, 1868. 

This invention is not described apart from the drawings. 

1061. H. Hvucnes, Bristol. and C. Jonxs, Wolverhampton, “‘ Locks and keys.”’ 
Dated 27th March, 1868. 

This invention will probably be described in a future number. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 


980. A. W. Ramscar, Gray’s-inn-road, and F. W. Witson, Edgware-road, 
Middlesex, ‘‘ Breech-loading fire-arms, 4c." — Dated 33rd March, 1868. 

The First part of this invention relates to improvements in breech-loading 
fire-arms. The inventors make the breech end of the barrel open at the rear 
for the insertion of the cartridge, and close it by means of a quadrant-shaped 
plate pivoted below the breech, and working transversely in a recess made 
therein at one side. In order to load the gun, the plate is drawn outwards to 
one side of the gun by partially rotating it on its axis by means of a thumb 
piece with which it is provided in convenient position to be acted on by the 
hand, when the barrel will be opened at the rear, and the cartridge may then 
be inserted. The quadrant plate is then pressed backwards, so as to enclose 
the cartridge and close the rear end of the barrel, a projection on the said 
plate taking into a slot made in the opposite side of the breech. A catch is 
further provided on this plate engaging with a recess in the breech, so as to 
hold it in place when shut. At the lower part of the quadrant plate is 
pivoted an arm, the end of which is wedge-shaped, and works in a slot in the 
opposite side of the breech to that of the plate. Upon pulling the plate 
outwards, as before mentioned, for the purpose of opening the breech, the 
wedge-shaped nose or end of the arm is projected from the side of the breech, 
and engages with an inclined slot formed in the underside of the hammer, the 
effect of which is to lower it to half-cock, the hammer being cocked by 
motion in a downward direction. The gun being loaded, the breech is closed 
by retnrning the plate to its position, as above described, which withdraws the 
mgd wedge, and permits of the hammer being lowered to full-cock by 

and. The gun may then be discharged in the usual way, provided the breech 
be completely closed, otherwise the wedge-shaped nose over which the 
hammer passes in cocking would project from the side of the breech, and 
prevent the rise of the hammer for the discharge of the cartridge. The 
Second part of the invention relates to the cartridges for use with the improved 
breech-loading fire-arms above described. The cartridges resemble what are 
known as pin cartridges, but the pin is replaced by a tube of similar size 
Closed at the outer end, and commencing at the other with the charge of the 
cartridge. This tube contains the fulminate by which the charge is ignited, 
the ordinary cap within the cartridge being dispensed with. The cartridge is 
introduced at the open end of the barrel, as before mentioned, the tubular pin 
being received in the slot made in the side of the breech for its reception, so as 
to slightly project. In this manner the hammer, when rising, strikes the pin 
or tube, whereby it is compressed against a small anvil or projection formed 
on the breech to produce the explosion of the fulminate contained in the tube, 
and so effect the discharge of the cartridge.—Not proceeded with. 

1024, Lieut. H.P. G. Meapg, R.N., Belgrave-square, London, “ Fire-arma, 
&c.”"—Dated 25th March, 1868. 

This invention has for its object improvements in fire-arms, and in car- 
tridges, projectil torpedoes, and relates to new methods of applying the 
force of puponaes, or other explosive substance, to the throwing of shot or 
shell, by which methods lesser, lighter, and more easily constructed guns 
than those in use at present can be made to throw projectiles of extraordinary 
weight, Femeteating power, and capacity for bursting charges. The great 
length of the specification precludes our quoting it in sufficient detail for an 
intelligible extract.—Not proceeded with. 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

984, A. ey Kilmarnock, Ayrshire, “ Barometers and thermometers.” — 

1858. 
The essential object of the First part of this invention consists in combining 


a barometer with an ordinary ket watch. The two instruments so com- 
bined show the dial of the watch on one side of the case, and the dial of the 
barometer on the opposite side, or one may be for both purposes 
on one side of the instrument. The Second part of the invention relates to the 
t ion of instruments to be employed for ascertaining 
the invention are voluminous.—Not proceedes 





g ani 
temperature. The details of 
with. 

999. D. Lewis, Léiverpeol, ‘* Portable tables.” —Dated 24th “arch, 1868, 

This invention consists in forming the tops of the said tables of strips or 
laths of wood, or other suitabl bst. , glued or d superficially 
together in longitudinal joints through the medium of a flexible back of 
cloth, leather, or other textile fabrics, so as to enable the same to be rolled up 
when not in use,—Not with. 





Class 8.—CHEMICAL. 
Including Special Chemical and P. 

and Lnghtiny Materials, Pi i ; r , 

Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

1067. J. C. Coomsx, Holloway, and J. Poowx, Chelsea, London, “ Coating 
tron, &c.""— Dated 27th March, 1868. 

This invention consists in coating the said surfaces while hot or heated with 
a solution of copal, or any resinous gum insoluble in water and spirits of wine ; 
the said solution thus apphed is intended to be used asa priming before 
painting.—Not proceeded with, 

1157. J. Rapcxirre, Consett Ironworks, Durham, ‘* Manufacture of iron and 
steel.”"— Dated 6th April, 1868. 

This invention relates to certain improvements in the process of puddling 
and treating iren and steel, the effects of which are to improve the quallty and 
lessen the cost of production by the introduction of a hot blast of atmospheric 
air or other heated gases, by means of pipes, tubes, or other suitable con- 
trivances.—Not proceeded with. 


Class 9.-ELECTRICITY.—None. 


ical Preparations, Fuel 
and Preservation of Food, 





Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
975. H. Pautus, Paris, * Pile-driving engine with modifiable length of stroke of 

the ram.” — Dated 23rd March, 1864. 

This improved pile-driving engine or rammer works without any loss of 
time for bringing down the catching hook, which usually carries up the ram 
or monkey. The inventor altogether does away with such hook, and carries 
up the ram by an endless chain, each link which is capable of hi 


demand, alike on account of the necessities of the iron- 
works, the manufactories, and the household. The makers of pig 
iron have booked orders enough to enable them to see a market for 
their products up to close upon Christmas ; and this has enabled 
the vendors of native and foreign stone to be satisfied with their 
recent sales. Finished iron keeps in moderate demand, and 
affords employment for most of the reliable men here who are now 
able to do anything about the mills and forges. The rollers in the 
plate mills have least to do, for although the demand for plates has 
recently improved, yet the requests are still much under the capa- 
bilities of the works. On nearly every hand, however, the sheet 
trade is in active condition, chiefly for use in a galvanised 
state. General merchant bars and angles are being rolled 
in large quantities at some works, and hoops, and strips, and rods 
are in fair request. The iron is going to foreign as well as to home 
markets—chiefly to India, Canada, and Australia in cases of ex- 
port, and to London, the West of Engiand, Lancashire, and to the 
ifferent parts of our own district whenit is for home use. There 
are tional inst: in which iron is still under execution for 
the northern ports. pr apey pe all past experience, it is learnt 
that this year shipments can be made as late as November. It bas 
been heretofore understood that iron could not be sent to Russian 
rts later than the end of September. Now, however, firms who 
ave accepted orders for shipment from Hull for Dantzic ‘‘ per 
last steamer” are informed that one steamer will sail at the 
end of this month, and another during the next month, Such 
orders are, as may be imagined, taken out for delivery in Hull. 
Even for early shipment it is somewhat risky business to under- 
take to deliver at the port of disembarkation. Illustrative of this, 
and also confirmatory of our recent reports as to the excellent 
trade that has been done this season with the north of Europe, is 
the following, which we take from the Wolverhampton Chronicle 
of Wednesday :—‘‘ Makers that have been dabbling in Russian 
contracts find a difficulty in getting off their iron, as it is now 
almost im ible to charter vessels from Hull, and there is a 
complete glut of iron lying at the last-named port, whilst freights 
— risen to, in some cases, upwards of 30s. for delivery at Cron- 
8 * 
The pees of wages is being revived in North Staffordshire. 
There t 





 puddiers have again met, and have resolved not to con- 





the point of a g-shaped sliding bolt, suitably arranged for that purpose on 
the top of the ram directly the said ram has given its stroke.—Not proceeded 
with. 


976. J. Bronwner, Frankfort-on-the-Maine, Germany, “‘ Construction of gas 

burners.” —Dated 23rd March, 1868. 

The patentee claims, First, the exclusive use of a slit as aperture to a gas 
burner, the top exterior surface of which is concave or funnel-shaped, sub- 
stantially as and for the set forth. 8 dly, the bination of 
two gas burners thus made, in other words, of two fish-tail slit burners to 
form a compound economic or double burner, or of one such fish-tail slit 
burner with an ordinary burner, sub jally as d ibed. Thirdly, the use 
of the fish-tail slit burner head or insertion constructed and applied substan- 
tially as set forth. 

979. C. Lunoy, Paris, ** Grease cups, or apparatus for lubricating machinery.” 
Dated 24rd March, 1848. 

This invention relates to grease boxes or cups whose lubricating medium is 
not liquid, such cups or boxes being constructed either of metal, crystal, or 
glass, which latter admit of seeing the working of the apparatus without the 
necessity of taking it to pieces, and consists, First, in the application to the 
cups above-mentioned of a piston with stamped Jeather working in the body 
of the box, and furnished with a leather valve admitting air into the body, 


a 


without causing a vacuum in‘the interior; and, Secondly, in the p 








tent t lves with simply ing a resolution to the effect that 
in their opinion the time inteme when they ought to receive an 
advance to the extent of the last drop, and there leaving the 
matter, but to make an application to the employers for the rise to 
be conceded, The Ss age will now, therefore, come before the 
trade in a shape which will call for an official reply. What that 
reply will be no doubt is entertained by the masters out of North 
Staffordshire. The fact is that whilst there is a good average 
demand for bars in North Staffordshire, plates which are a source 
of much higher profit are in very little request, and prices even of 
bars have not advanced even in the best cases more than a trifle 
upon the very low rates which necessitated the drop. Wages can- 
not yet be advanced. 

It is announced that o to the prevailing rate of remunera- 
tion, as many as fourteen puddlers have just left the Dudley dis- 
trict as emigrants for America. If these men have gone out to the 
States in the expectation of being able to better their position as 
puddlers they have made a mistake, for it is a fact that although 
the wages are low in this country just now, they are not, all things 





of a spring or some d of a counterpoise, so regulated as to exercise a 
constant pressure on the piston for compressing the grease employed for 


| lubricating. 


981. W. R. Laxe, Southampton-buildings, Chancery-lane, London, “ Metal ties 
or bands.— A communication.— Dated 23rd March, 1868. 
This invention is not described apart from the drawings. 

983. E Viewrer, Fowkes-buildings, London, “ Distilling and rectifying spirits.” 


—Dated 13rd March, \868. ** native” 
In carrying out this invention the inventor proposes to filter the wash or | eomes into t 
liquor before it enters the still for the purpose of removing i ities there- | ; 


idered, higher elsewhere, and in America in particular there 
isa strong antagonism shown towards workmen by men of the 
same class in that country. 

From Dudley and East Worcestershire the report is to the effect 
that at the mills and forges the orders on band are of a satisfactory 
character, and there is every prospect of a continuous supply 
throughout the year. There continues a good demand for 
pig iron, notwithstanding that a considerable quan‘ity 

e district. Pigs made from the gubbin and white 





from, and he makes the said filter in two parts, so that the one shall be in 
action whilstthe other is being cleaned by ing steam therethrough 
which extracts the alcohol. The details of the invention are voluminous — 
Not pr oceeded with, 


986. H. Treventon, Smithfield, London, and E. H. FOWLER, Brizton, Surrey, 
© Holders for lamp shades or glasses."'—Dated 23rd March, '868. 

The object here is to construct the frame or holder in such a manner that 
the glasses or shades may be divided into sections or plates of suitable form 
and convenient size, which may be placed in the frame in which, if desired, 
they may be held without the necessity of using springs or catches.—WNot pro- 


| c5eeded with, 





993. C. D. Anxt, Southampton-buildings, Chancery-lane, London, “ Watches, 
chronometers, and clocks.""— A communication.— Dated 24th March, 1868, 

This invention has for its object to prolong the action of watches, chrono- 
meters, and clocks so as to cause them to go eighteen or twenty days without 
having to be wound up. For a the ordinary spring and barre] are 
dispensed with, and are rep! two springs without barrels, 
situated in recesses formed in the pallet plate of the watch, chronometer, or 
clock. These springs are fixed at their outer ends, while the inner ends are 
attached to spindles, to which they impart their motion when wound up, 
acting therefore in a contrary manner to the ordinary spring barrel. The 
spindles are connected to two toothed wheels by means of spring pawls 
carried by the latter in gear with ratchet wheels fixed on the former, which 
toothed wheels are in gear with each other, while one of them is at the same 
time made to actuate the minute wheels and escapement of the watch or 
clock, by which means both springs are made to act in union upon the 
mechanism, and great regularity of action is thus obtained.—WNot proceeded 
with. 

994. E. Gray, Sheffield, ‘‘ Manufacture of metal intended to be made into horse- 
shoes.”"—Dated 24th March, 1868. 

This invention consists in rolling bars of iron or 
faced with steel, with a number of teeth or i ng y, 
transversely or otherwise, on one or more of the surfaces of such bars o 
whatever section they may be, the object being to obtain a bar suitable for 
the manufacture therefrom of horseshoes or other articles in which a 
roughened or dentated surface is adv z H h for example, 
made from such bars will not only be more durable, but will present a firmer 
foothold, and will not require sharpening or roughing in frosty weather, as 
the teeth or sharp points rolled in the original bar will prevent all tendency 
to slipping. 

1001. E. Harris, Manchester, ‘‘ Paper bags.""—Dated 24th March, 1868. 
This invention has ref to the fi of bags. The inven- 


of steel alone, or of iron 











tion is not sufficiently important to necessitate our giving a full description of | 
proceeded 


it here.—Not with. 
1002. J. Antitn, Wandsworth, Surrey, “ Stench traps.”—Dated 24th March 
1868, 


The patentee places two diaphragms, one above the other, in the interior of 
the trap on opposite sides These diaphragms may be curved or other form, the 
upper one inclining downwards to about mid depth of the trap, sufficient 
space being left between the side of the latter and the diaphragm for the 
water to pass. The lower diaphragm is fixed near the bottom of the trap, 
and rises up behind the upper diaphragm, so as to form a kind of chamber 
in which sufficient water will always remain to prevent the escape of effiuoid 
arising from the drain, while a free passage for the water is afforded behind 
the said lower diaphragm. A grating is provided, as usual, at the top of the trap, 
and it may be removed for the purpose of cleansing the trap at any time 
without any escape of effluoid taking place, the diaphragms being per- 
manently fixed therein. 


THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE AT THE PITs AND THE IRONWORKS: Better Demand for Coal: 
Pigs sold up to Christmas : Finished Iron im Moderate : 
Sheets Selling Actively: Good Demand for Bars, Angles, q 
and Strips and Rods : Home and Foreign Customers : Trade with 
the Ni Ports—HuLt Port STOOKED WITH IRON—Rise in 
Freights—Tut Waces QUESTION AT THE IRONWORKS—Notice for 
Advance Given by the North Staffordshire Puddlers—Emigration 
of : Its Folly -Inon Traps asovut Dupisr— Mills 
Fairly Occupied—Harpwarkes—Continued Improvement: Lo- 

calities Mentioned —TueE Co-OPERATIVE LOCKSMITHS IN WOLVER- 

; ~— -altataes Sor Life: Appeal to Professor Fawcett and his 


THE | industries of this of th 
condition of steadiness. The collieries are il eneeie 





maintain a 
an im- 





ironst of South Staffordshire are a scarce commodity in the 
market, and the few sold do not give the producer the return he 
~— to realise. The demand for thick coal is daily increasing, 
an ee is before the colliers every prospect of work during the 
winter. 

In reference to the hardware trades of Birmingham and South 
Staffordshire we have very little new to report. There is still an 
improvement in the chief branches, and a better demand is 
expected from Spain, where, it is believed, much will be done by 
the revolution to open up the country for commerce. Orders have 
have been given out for New Zealand, and as to the United States, 
information to hand of the prospects of trade there as 
encouraging. From the chief home markets there is also an 
improved demand, and a similar remark applies to Scotland. 

In Birmingham the improvement last noticed has now become 
very conspicuous, and it has come about in that steady, sure 
manner which always predicts a long continuation. All the 
branches of trade in the town are more or animated, and most 
of the principal foreign and also home markets are contributing 
orders, Electro-platers, edge-tool manufacturers, and tinplate 
workers have all full time. Cabinet and general brassfounders 
have only a fair supply of demands, and the wire trade is quiet. 
Light steel goods are leaving the manufacturers in good quantities, 
but the improvement in the gasfitting and gas chandelier 
, -pgaaaaies branches is not so marked as it generally is at this 


me, 

As to the different districts in South Staffordshire trade may be 
described as remaining about the same as last noticed. The japan- 
ners and tinplate workers of Wolverhampton continue to experience 
a moderate inquiry, and edge tool and steel toy makers are some- 
what better are Locks and safes are changing hands in 
larger quantities, although the competition in the latter article 
between this town and Birmingham is rather keen. Cooking 
utensils and general kitchen ware are engaging the attention of 
ironfounders in a larger degree than last reported. 

At Bilston there is a better demand for the staple trades, and 
engineering ironfoundry is in better request. 

At Willenhall locks, latches, bolts, and currycombs are all im- 


proving. 

In Dudley and the district fenders, shovels, and fire irons are 
all inquired for more frequently than at the time of our last. A 
new hot-blast tuyere, invented by Mr. Charles Cochrane of Wood- 
side, Dudley, is attracting some attention. The design of the 
inventor is to prevent a reduction of the temperature of the blast 
by the circulating cold water. This is effectually accomplished by 
inserting in the tuyere a tapering cylinder of fire-clay, or some 
other good non-conductor, A new smoke consumer, understood to 
be most effective in its operation, has just been invented by Mr. 
Alfred Wilkes of the Albion poy Oldbury. 

uctive co-operation and capital are fighting it out in earnest 
in Wolverhampton. To obtain the 5s. scale and not the 4s. scale 
—in other words, re lis. a week instead of 13s.—many of the 
stock lock-makers of that town commenced a co-operative work- 
shop, and for a brief while ag 4 divided wages equal to the lds. 
desired. By and bye however, they had to submit to a reduction 
from that rate to the extent of 4s.in the pound to pay working 
expenses. This ag 4 did, after vainly trying to bring about an 
arrangement with the masters which would have the effect of 
raising the prices of the locks to the rate at which the 5s. rate 
could be paid to the workmen. A few weeks ago the masters gave 
} men who worked for them notice that they must either require 


e ¢ ives to refuse to concede the reduction from their 
earnings for worki or else they must accept a reduc- 
tion of 20 per cent. in their wages. The men were unable to comply 


with the condition, and rather than accept the second many of 
them went over to the co-operatives, thereby making the strength of 
the latter some 150 hands, a larger number than are employed by 
the leading masters—for the garret masters are working in 
harmony with the pe yoy | The defection left the first 
house in the trade unable to do much towards supplying the 
market, and reduced the productive capability of the second. The 
co-operatives, therefore, believed themselves capable of ruling the 
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trade, and they gave the factors notice of their intention to take 
no more orders at other than an advance of from 5 to 74 per cent. 
upon prevailing rates. The factors decline to give the rise, and 
can at present obtain all they require for immediate consumption 
from the masters, who have not raised their prices. As a result, 
the co-operatives have in the last tive weeks been working chiefly 
for stock, till now they have some thousand dozen of locks heaped 
up in the shops, nearly all of them ready for immediate delivery, 
and representing together an ordinary demand at their place 
of five weeks’ duration. The labour expended upon these 
has been paid for, but it has been paid for by a few men 
who have been able to live without immediate payment, con- 
senting to allow their earnings to remain a debt upon the 
concern, that the needy might have bread. And the need 

have had to consent to their wsges, which for the wee 

(including the reduction for working expenses) came to 10s. and 
9s. respectively—being reduced to 9s. and 8s.—and a man and his 
son of eighteen years, and another man and his son of seventeen 
years have had to receive, the first pair, 14s., instead of 16s., and the 
second 10s., instead of 12s., whilst the manager and secretary have 
taken out in the past five weeks only half-a-crown a week each. Yet, 
notwithstanding these privations, the co-operatives will not part 
with their stock at the terms which the masters are taking. 
Orders at the prevailing rates have been returned to the factors, 
and one firm, from whom their receipts were £45 and £50 a year, 
are now, because of the demand for the higher terms, paying them 
not more than £8. They have now arrived at the end of their 
tether; they have no more money to lay out, and they will be 
starved into letting their work go out at the wretchedly low prices 
= which they have lately been subsisting, or help must be 
obtained till the factors, finding that their customers’ wants 
cannot be supplied by the masters, send some of their orders 
to the co-operatives at the advanced terms. In their effort 
to obtain help the committee of the co-operatives have 
obtained an interview with Professor Fawcett, M.P. Before 
him they laid their case, and sketched their pecuniary 
position. At the close of the interview the professor told 
them that he was “anxious to render them permanent help,” 
and promised that if the report of an independent auditor 
of their accounts showed that they were solvent, be should no 
doubt be able, in conjunction with men whom he named, and who 
are of European repute, to forward them such help. The commit- 
tee have called in a solicitor of acknowledged position, through 
whose instrumentality two men of experience in the trade have in- 
spected and reported upon the co operative concern, and have made 
a report of a yet more favourable character than that which the 
committee had themselves prepared, showing a larger balance of 
assets over liabilities than the co-operatives had supposed existed. 
Pending the aid which is being looked for from pide Fawcett 
and his friends, the co-operatives yesterday (Thursday) issued a 
se appeal to all friends of co-operation for immediate help. 
leanwhile the co-operative workshops, which usually resound with 
the confused clangour of such places, are silent, the men hang 
listlessly about, and their families are in want. They are engaged 
in a strike against cheapness and for co-operative life. 


( From our own Correspondent. ) 


THE TRON TRADE: Orders Sufficient to Keep the Hands tolerably | 


well Employed : Indications of the Trade Attaining a More Sutis- 
factory Position: Greater Inclination Evinced by Home Buyers 
to Eater into Transactions : Prospects of the Home I'rade Some- 
what Satisfactory; Close of the Russian Navigation Season, and 
Noneompietion of Engavements : Decrease in the Shipments to the 
United Stats: Large Quantities Sent to South America an the 
British Colonies: Considerable Demand for Rails Expected from 
Australia—THE Pic Iron TraDr—THE TINPLATE TRADE: THE 
Stream CuaL TRADE: COMMENCEMENT OF OPERATIONS AT THE 
MonMOvUTH ForGts : TERMINATION OF THE COLLIERS’ STRIKE AT 
RHYMNEY: CONSTRUCTION OF A NEW BRANCH ON THE MONMOUTH- 
SHIRE RaILWAY : MONMOUTHSHIRE ORE StaTIsTICS : CAMBRIAN 
Raltway DEBENTURE STOCK. 

THE hands engaged at the various ironmaking establishments in 

the district are on the whole tolerably well employed, and makers 


have sufficient orders on their books to keep them so for some few | 


weeks tocome. There are indications that the trade is gradually 
attaining a more satisfactory position than has been known for a 
considerable time past, and it is generally believed an improvement 
on a firm and satisfactory basis will be attained by the time the 
new year commences. Home buyers evince a greater inclination 
to enter into transactions than they have done for a considerable 
time past, and the future prospect of the home trade is con- 
sidered somewhat encouraging. The Russian navigation season 
has now closed, and, as predicted in last week’s report, 
the whole of the engagemerts entered into have not been com- 
pleted, owing to the lateness of the season at which the 
orders were received from that country. Inquiries continue 
to be made by Russian agents, and hopes are entertained 


THE ENGINEER 
which .recently, took place at. Rhymney, in. eon- 


The strike 
sequence of a misunderstanding between the colliers and the 
underground agent, owing to the latter having placed gates at the 
horseways, so that'the men could only go to and leave their work 
at stated hours, has terminated, and operations are now being 
carried on as usual. 

The Monmouthshire Railway Company is about constructing an 
important branch line to join the main line on the Eastern Valleys 
at Pontnewynydd. The branch is to run through the Cwmfrwdoer 
Valley, an important mineral district to the north of Pontypool. 
This valley, it appears, contains the principal coal treasures for 
which this district is so celebrated, and preparations are already 
being made, in anticipation of the railway facilities that will be 

rovided, to open several new collieries. Quite a new and 
important source of traffic may be looked forward to for the Mon- 


mouthshire on the completion of the line, and it will no doubt add | 


considerably to the receipts. 

An invention for improving the mode of propelling boats on 
canals and other narrow water courses, and in the mode of con- 
structing such boats, has just been patented by Mr. Evan Evans, 
of Neath. 

In conseqneuce of it having been stated that in 1866 Mon- 
mouthshire only raised sixty tons of ore, of the value of £15, 
whilst last year it is credited with 341,057 tons, of the value of 
£86,040 10s., Mr. Robert Hunt offers the following explanation :— 
Until the year 1867 all the argil/aceous iron ores used in the 
South Wales Ironworks were classed under the head of South 
Wales, and in 1866 more than half a million tons of 
iron ore are given as the “total of South Wales returned” 
(vide p. 62, ‘* Mineral Statistics” for 1866). For 1867 earnest 
efforts were made to obtain a more complete return of the 
clay-band iron ores of this ae district, and this having been 
fairly successful it was thought desirable to separate Monmouth- 
shire and Glamorganshire from each other. In addition to the 
sixty tons of brown hematite raised at Portskewitt by reference to 

age 62 it will be seen that in 1866 Sirhowy returned 69,003 tons; 

bbw Vale, 34,555 tons; and Victoria, 20,091 tons, giving 123,649 
tons as the agillaceous ores, of which returns had been received 
from Monmouthshire in that ycar. 

The Directors of the Cambrian Railway Company are now offer- 
ing the preference debenture stock, authorised by the Arrangement 
Act, and a better and more secure investment the public cannot 
possibly have. The total to be issued is only £147,000, which will 
involve a yearly charge of about £7000, while the net receipts of 
the undertaking are close upon £50,000 per annum, with every 
prospect of a large increase. The line is evidently at last in the 
right hands, a strong and highly influential board having been 
secured, and the affairs of the company have recently taken a 
satisfactory turn. 








NOTES FROM THE NORTHERN AND EASTERN 
: COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL: Corporation Matters—STaTE OF TRADE AT SHEF- 
FIELD—NORTH-EASTERN RalLWAY — NortTa-EastTern Topics: 
Professor Jevons on the Coal Supply Question : Mechanical In- 
dustry: Latnch of the Nevada (s.3.): Cleveland Iron Trade: 
State of Trade in South Yorkshire -THE NortH-EasteRn Ral.- 
waY AGAIN —BakRow Hematite STEEL CoMPaANY. 


Ir is understood that the finance committee of the Liverpool | 


Town Council has suspended all works at Sefton Park not under 
contract; and has also postponed what are known as the Grafton- 
street improvements New corporation manure wharfs and 
stabling at Sandhills, designed by Mr. 
engineer, are now fast approaching completion. 

usiness is improving at Sheffield, Both at Sheffield and at 
Rotherham the iron trade has made an advance in the right direc- 
tion, and it appears to be thought that there will be a fair amount 
of employment for some time to come, For rails especially there 
is a much greater demand. The inquiry for steel continues mode- 


Newlands, borough | 


rately active both on home and export account, and there is an | 
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g doing in steel railway rails and in nearly 
every other description of railway matériel. The edge and en- 
gineers’ tool trades continue languid. 


At an adjourned meeting of the North-Eastern Railway Com- | 
y on Monday it was announced that a proposal of the direc- | 


pan 
tors that the docks at Middlesborough choad” 
altered, had been carried by 163 to 46. 


be enlarged and 


Most of the shipbuilding orders in the Tyne yards are tolerably | 


well advanced, and but 


| down. Messrs. Palmer and Co. (Limited) have two vessels ready 


that other engagements will shortly be entered into; and | 


should such be the case, masters wiil not evince any anxiety 


as to finding sufficient employment for their hands up to tbe | 


end of the present year. Shipments to the United States have 
decreased of late, but large quantities are about to be sent to South 
America and the British colonies. A considerable demand is 
expected to spring up for rails on Australian account during the 
next year or two, nearly three millions and a-half sterling bein 

proposed to be expended in that country for the construction o 

various railway extensions; and it is very probable that the makers 
in South Wales will come in for a fair share of the contracts. 
There is a moderate business doing on continental t, 


| 


for launching—a large sailing ship and a screw. The monitor 
Cerberus has how reached an advanced stuge. The engines are 
being put into a large vessel, which is being built by Messrs. 
Leslie and Co.; four other vessels are building by this firm, and 
one is fitting out. Messrs. Schlesinger, Davis, and Co. have three 
large vessels on hand, Messrs. W. Richardson and Co. one, 
Messrs. C. Mitchell and Co. two, &c. The chain and anchor 
trade of the Tyne is i ae to be not quite so active. Professur 
Jevons lectured on Friday night before the Newcastle Literary and 


Philosophical Society ‘‘ On the Exhaustion of Coal” question. Inthe | 


course of his lecture the professor argued that there was a great 
margin for economy in the heating power of coal. In an ordinary 
kitchen fire the proportion of heat which actually got into a pot 
and boiled it was very small, and the proportion which escaped 
into the kitchen or up the chimney was much greater. The mbst 
economical engines which we used did not convert one-tenth of 
the heat into useful force. Supposing some inveution doubled the 
efficiency of coal in producing power, would it not halve the con- 

tion of coal in engines? He thought not. If an engine 





it is pretty clear, unless some unforeseen circumstances should arise, 
that the transacti with continental buyers will considerably 
increase in the early part of the newyear. It is to be hoped that 
the events which have lately taken place in Spain will result in 
an enlargement of commercial transactions with that country, 
which have hitherto been somewhat limited. The demand for bars 
continues brisk, and prices remain firm. For pig iron there is an 
average sale, and best brands command full list quotations. 

The demand for tin-plates has slightly fallen off, and prices are 
a little easier; but this, to a great extent, is owing to the heavy 
stocks in the American markets, and until they are considerably 
reduced it is not expected any material improvement will be 
experienced. 

The position of the steam coal trade is not so satisfactory as 
many anticipated it would be by this time, but this in a great 
measure is owing to exceptional cireumst For several weeks 
past merchants and shippers have had to contend with the diffi- 
culty of a want of suitable tonnage for the more distant ports, 
and until this is removed the amount of coal — will fall short 
of the average quantity. The output at the collieries is consider- 
ably more than sufficient to meet the d d, quently the 
sidings at the local ports are crowded with loaded wagons, The 
demand from the mail packet stations conti to be hat 
limited, and until the large stocks accumulated during the time 
of the Abyssinian expedition become greatly reduced it is not ex- 
pected that an improvement to any considerable extent will set in. 
Large quantities are being sent to South America and the French 
markets, the demand from the latter steadily increasing, To the 
Mediterranean ports some heavy cargoes have been sent, and 
inquiries from that quarter are considered satisfactory.. For house 
qualities the demand is below the average, and a large number of 
the workwen are but indifferentiy employed. 

For a considerable tise past the Monmouth forges have been 
closed, but it is satisfactury to find that they Waye been taken’ by 
Messrs. Griffiths, of Lower Redbiouke, who areamaking cousider- 
able alterations in the same, and it is. expected, that,they will 
commence working, not only ag ironworks, but+also for the 


manulacture of tin, in the course,of five or six weeks. | 

















could be made to burn less coal without an equivalent increase in 
the cost of the engine, power was got more cheaply, and the 
public were induced to use more of it. In the case of marine 
engines, however, any saving which could be made in fuel was 
doubly felt, because there was the saving in the cost of the fuel, 
and the still greater saving in the room occupied by the coal. The 
less a steamship had to carry the more cargo she could take, 
and accordingly the most persevering efforts had been made to 
increase the efficiency of marine engines, and the advance had been 
to the amount of about double efficiency in fifteen or twenty years. 
No longer since than that time marine engines burning 7 lb. of coal 
per horse-power per hour were thought good engines, and the 
Admiralty allowed 8 1b. Now 34 1b. was considered a moderate 
consumption, and engines made by Messrs. Maudslay had worked, 
under favourable circumstances, as low as 1‘9 lb. per horse-power 
per hour. The result of this great advance was that steamships 
were beating sailing vessels out of the field altogether. The 
improvements which Mr. Bessemer and Mr. Siemens had made in 
steel manufacture would inevitably lead to a complete revolution 
in metallurgy, but there was no reason to suppose that such 
improvements would check the consumption of fuel; on the con- 
trary, judging by all previous instances, it would lead to greater 
consumption, since the cheaper the material the greater the 
demand, while for iron and steel the demand must be un- 
limited. It would seem that the total production of 
coal in the world, so far as it could be ascertained, 
was 174,000,000 tons per annum, of which Great Britain 
produced 101,000,000 tons, or 574 per cent. The English 
were yn cent. of the estimated population of the 
world (30, 000. out of 1,200,000,000), but they used 57} per 
cent. of the world’s coal supply.. The Anglo-Saxon race, as repre- 
sented by the United Kingdom, the United States, and the British 
cvluvies, wight be said tu produce 73 per cent. of the world’s coal 
supply; The general result at which he arrived was that. the 
English were drawing lergely upon their supplies of ¢oal, and were 
foremost in its use, while the employment of it was being rapidly 
extended, ee: 

As regards other north-eastern matters, it may be noted that the 


ew more keels of iron vessels are laid | 


| 








dredging of the north side ‘of Shields harbour has been completed; 
Messrs, C. Mitchell and Co, have completed a large extension of 
their building yard at Low Walker, and Messrs, Thompson ‘ana 
Boyd are about to occupy an extensive site of ground adjacent to 
Messrs. W. Richardson and Cv.’s (and recently belonging to ‘the 
Low Walker Chemical Company) for the manufacture of maring 
engines. Yesterday week Lloyd's public test at Low Walker sent 
off two large patent Martin anchors of three tons each to be 
despatched to Genoa for the Italian government. These anchorg 
were made by Messrs. Hawks, Crawshay, and Co., who have also 
obtained an order to make the anchors and chains for the 
Cerberus, turret-ship, which Messrs. Palmer and Co. (Limited) are 
building for the English Government. It is understood that Messrs, 
Hawks, Crawshay, and Co. have also on hand a good deal of work 
for the Indian Government. On Saturday evening the barque 
Arcadia, drawing 20ft., came into the Tyne in tow of two tugs after 
half ebb. The River Tyne Commissi 8 are greatly extendin 
their works at the south pier, and they have now a large play 
there. They are making composite blocks of thirty tonseach. On 
Saturday Messrs, Palmer and Co, (Limited) Raven. Sa the Nevada, 
an iron screw of the following dimensions :-—Length over all, 355ft, 
Gin. ; length on load line, 340ft. ; extreme breadth, 43ft. 2in. ; 
depth of hold, 28ft. 6in.; burthen, 3120 tons builders’ measurement, 
The Nevada will be fitted up to accommodate seventy first-clasg 

assengers on the p, and 1200 emigrants between decks, She 
is intended to trade between Liverpool and New York, and it is 
the sixth of the same line built by Messrs. Palmer and Co, The 
Nevada will be fitted with inverted direct-acting engines of 450- 
horse power nominal, and designed by Mr. F. C. Marshall. 

The state of the Uleveland blast furnaces is as follows :—Ip 
blast, 86; out of blast, 54. Large cargoes of rails have been 
despatched to Russia during ‘the last few days, but these exports 
must be regarded as nearly closed for the season. The trade of 
the Cleveland group is considered to be, upon the whole, steadily 
improving. The stock of pig in makers’ hands appears to be 
declining, and large sales have been made. The shipments from 
the Tees to the Continent have been principally to Stettin, 
Christiania, Dunkirk, and Rotterdam. 

A good demand is experienced in South Yorkshire for rails and 
plates, as well as for most descriptions of manufactured iron, 
There is not so much doing, however, in Bessemer steel. The coal 
trade is not very uctive. For Lancashire there is rather more 
doing, but prices have not at all improved. The trade in steam 
coal to Hull and Grimsby appears to be decreasing. 

The proprietors of the North-Eastern Railway have adopted a 
resolution, giving the directors power to make arrangements with 
landowners and others interested in the Gilling and Pickering, the 
Knaresborough and Boroughbridge, and the Leeds and Wetherby 
branches; and authorising them to apply to Parliament for an 





| extension of time, and for authorising any alterations which they 


may deem desirable. The estimates as to the cost of the lines 
have been reduced. 

The Barrow Hematite Steel Company (Limited) is boring for 
coal at Stark, near that borough. It is hoped and expected that 
the coal will be struck in a few days, 


PRICES CURRENT OF METALS AND OILS, 
















































1868. 1867. 
Coprer—British—cakeandtile,| £ # gd. £4. d)/2- 6. £48. d. 
| per ton 73° 0 «0.. 74 © 0176 0 0.. 7613 9 
Best selected 7% 0 0.. 76 @ 0}77 00.78 Fe 
Sheet .....6 wee. 78 0 0.. 80 0 0/79 0 0.. 81 8 6 
Bottoms... ...-ccccscccccsess St 0 0., 8&2 0 3 84 O 0.. 86 0 9 
Australian, per ton ..........| 77 @ @.. 79 19 62 0 0.. 8 * 6 
Spanish Cake ..44--e0..06+ -|/ 70 00. 0 0 H72 00. 000 
Chili Bars.....cc.scccesseves 69 0 0.. 0 0 070 09 O. 0 0 0 
Do refined ingot =... 2406 711 0., 73:10 77:19 0. 0: .¢€ 0 
YELLOW METAL, per Ib. ...... 00 6 @ @ 7) 007 0 07% 
IRON pig in scotland, ton......| 2 '3 3 ash, 215 Ocash. 
Bar, Welsh,in London ...... 610 0.. 615 0 610 0. 70 0 
Wales..,..... 515 0.. 6 0 0} 515 0. 600 
Staffordshire 77 6.. 710 0 Glo 0... 000 
Rail, in Wales ...... .-.. 515 0.. 6 0 0 515 0.. 6 0 0 
Sheets, singles in London 956 0.. 000 9 & 0. 910 @ 
eeee 86 0.. 00 0 8S 0.. 810 9 
7 7 6.. 710 0} 710 0... 00 8 
10 0 0. 10 5 OF 10 5 O., 1016 6 
16 7 6.. 1810 0 19 & 0,19 7 6 
215 0.. 0 0 O81 0 0.. 006 
9 2 6.. 19 5 OF 1919 0.. 19 15 ¢ 
200 0.. 0 0 8 015 0... @ 0 0 
22 0 0..322 & 023 0 @. 60 0 
2010 0.. 0 0 OF 41 0 0. 0 6 0 
White, dry... ...+sceesseeee eo | 27 0 0.. 28 O 0 29 0 0... 2910 0 
ground in oil.....-.. coooee | 6 0 0.. 29 0 0} 28 O 0.. 30 0 0 
Litharge, W.B. ..ccccccscee| 44 0 9.. 0 0 Of 25 OO. 0 Ot 
QUICKSILVER, per bot. ........| 617 0.. 09 0 9} 617 0., 0° 0 
SPELTER, Silesian, perton ..../ 20 10, 0.. 2012 6 3112 6.. 0 0 0 
English V & S..ccccceceeess| 2) 0 0. 20 5 0) 00 8%. 0 0 0 
ZINC, ditto sheet... ... 27 0 0.. 0 0 | 6 0. 008 
STEEL, Swedish faggot e000... 00 000. 000 
‘ ocvccccccqevers 1415 0.. 15 0 0115 5 0. 161) 0 
TIN, Banca, per cwt. 417 0.. 419 414 0., 00 0 
Straits, fine—cash ais 0. 00 0} 410 0. 0 0 0 
For arrival .... 418 0.. 418 10) 411 6. 0 00 
English blocks .. cove 5 0 0. 0 0 0} 415 0.. 416 0 
Bare .ovs..e o egecqeceeoe -|/ 510. 00 } 616 0. 417 0 
Refined, in blocks ........ 563 0.. 00 418 0., 419 0 
TINPLATES, per bx of 225 sheets 
IC coke ......«+ at6.t3 0) 1 80. 45 0 
IX ditto ....--. i76.i19 0 8 9 6. 118 0 
IC Charcoal .ecccessceceeees 18so.!96 19 0. 1M 0 
BEE aiccudsvenqretqece 14 O.. 114 Oo LM O 117 @ 
COALS, best. OF tOM wesescsees| 919 O.. O'9 6 2 2 OW 12 0 
Other SOFt sececcessceseeee| O15 01. O18 OF 013 6.. 10 8 
OILS, per tun, Seal, pale ......| 36 0 0.. 9 0 0) 41 0 0. 0 0 6 
B si 0 0... 82 0 0} 37 0 0. 0 0 0 
100 0 0.. 0 O O1110 0 0..112 0 0 
38 0 0.. 40 0 0] 3810 0O.. 39 0 
37 0 0.. 39 0 0} 38 0 0. 0 0 0 
33 0 0.. 44 0 0 36 0 0. 0 0 
32 0 0.. 0 0 01 35 0 0.. 0 0 0 
68 0 0.. 69 0 0|'70 0 0. 0 0 0 
66 0 0.. 67 0 0 65 0 0., 69 0 0 
400.4 0 O481 OF. 0 0 0 
Linseed coce-+--secceneccces| 30 0 0.. O O Oj 37 10 0.. 37 15 0 
Rapeseed, English pale 4.9 0.. 0 0 014110 0.. 0 0 0 
Brown a 0 0.. 0 0 039 0 0. 0 0 0 
Foreign pale,... 34 0 0., 34 lv 0) 42 0.0... 42 10 0 
TOWN ceesces 3110 0O.. 32 0 0, 49 10 ~ 000 
TA soccicccccccccccccscces | GF 0 0,5 3 0 62 0 @.. 6210 @ 
TalloW sevesessvecceccesess | 87 0-0. 0 0 0] 36.0 0.. 88 0 0 
PRICES CURRENT OF TIMBER. 
1863. 1867. {| 1868. * 
Per load— £44 6/)4 & £ 4. || Per load— 4040468 
Teak coos oseeneoBe ¥ - - ° °» 4 Fe. plangee eta e o xl = oaaar 
sere Felion pine ©. 3 18 315) 215 4 0) ‘ and da u 1938 10 ud 8 " 
By. 0 ¢' 9 OF 0 0 0 0 rchangel, 
Qubencas whine. 5 5 6 0! 5 5 510 Se Potoreburg yo 10 #12 6) 10 10 11 . 
315 415| 310 410}| Finland .. 6578 809% 
4 0 417] 810 5 © || Meme .... ~ 12 018 0} 0.00 ¢ 
*. 0 9 © 0] 0.0 O O|| Gothenburg, yeL.. 8 0 910) 8101010 
45 51l0/ 310 6 0 w 8090 809% 
215 4 0] 2 0 8 0 || Gehe, yellow...... 9 010 0} 9 ON ® 
215 3 0/ 3 0 Blu Bederhagmn «++ 3< 9 01010} 9 01010 
econ 315 6 P Christiania,per 
peaisis eee BEE 33.35 gt éby 9$ 1010391) 0 00° 
Masts, rapime4 060/607 4 in. odes 
We? ri pine 419 8 0 6060) ae) 0i4"ot ew 14 
tdi. pine® 0 00} 0-00 0|) per +. 
Lathwood,Dantafm, 51) 610] 410 5 0 || Staves, per standard 0 
St, Peter's 710 810) 610 7 20 || Quebec pip:.,..., O7 1) 0 0) 75 os 
pastigee S Ie ty Chee ARAL, pant by 2210 © o| 19 Ow 
whtspeuce 018 0/12 019 0 cy A 
Teer Titres 13 0 ie 0] is 10 15 10 || Pipe < cose, 18/229 0200,0]120 Pp I 














Tue SinGporr Gas CoMPANY.—We learn from the report of 
this company that ue results of the last half year’s working are 
vely satisiactory. The coal tsed is Australian, and seews to De 
ot youd quality, giving 9,200 cubic tect to the ton of 134 candle 
gas, 
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BOILER EXPLOSIONS AT IRONWORKS. 

Tur inquest on the two workmen, who were killed on the 
Qnd instant, at the Elsecar Ironworks, near Barnsley, belonging 
to Messrs. Dawes, was concluded on the 22nd instant with a 
verdict of “ Accidental Death.” 

The boiler was a two-furnace upright, or Rastyick boiler. It 
was 20ft. high, and 7ft. diameter. It had one down-flue and two 
cross-fiues, was supplied with two Sin. safety valves, and was 
worked at a pressure of 451b. The plates were y,ths gauge, and 
the boiler, which had been in use some years, appeared to be in 
good condition. It possessed a self-feeding apparatus, and was in- 
sured in the National Insurance Company, who sent persons to ex- 


amine the boilers,at the Elsecar Works, every month or six weeks; | 
it was generally worked with water about 18in. above the top of | 


the down-flue, and the alarm whistle was supposed to act when 
the water was at l8in. on the top of the flue. The engine 
tenter, whu had charge of the boiler, at the time of the accident, 
deposed that he was upon the top of the boiler two or three 
minutes only before the explosion, At that time, as indicated 
by the float, it was full of water. The pump was, at the 
same time, working in good order. Another witness, who 
was injured, spoke to there having been a rush of steam, by 
which he was scalded, three minutes before the explosion. 
Whilst he was running away from the steam, with a scalded arm, 
the explosion happened. He described the noise of the escaping 
of steam as resembling that caused by water being thrown upon 
hot “slags.” The explosion tore a piece of plate, about 3ft. Gin. 


square, out of the side joint, by one of the side tubes, through | 


which the flame passed from the 
outside to the central tube, re- 
moved the boiler itself some twenty 
yards from its place, and scattered 
the bricks and masonry a distance 
of from fifty to sixty yards. The 
annexed sketch, Fig. 
boiler as it stood, withuut its 





Fic 1 





point at which the hole was made 
by the explosion. ; ' 
The scientific witness examined 
at the inquest was Mr. D. Macnee, 
jun., C.E, of the Brinsworth Jron- 
works, Rotherham. He said that 
the plate torn from the boiler 
appeared to have been burnt, but 
that the valves and apparatus seemed 
to be all right. The boiler also 
good working order. The first 
fracture was from the sea 
rivets; there may have been a crack 
between the rivet holes, which, 
being opened, would cause an escape 
of water from the boiler. The fur- 
nace being in full operation at th: 
time, the torn plate may have got 
overheated (assuming, Mr. Macnee 
explained, that the steam went 
off three minutes before the explo- 
sion , an immense qu untity of steain 
would be generated, and an explo 
sion ensue. On the other hand, if 
ion was not preceded by any notice, like that 


ter. 


m ot 


spt »ken 


Fig. ? 


the expl 
of, then the cause would have been froma deticien yoi 
shows the piece of plate blown partly out of the rivets, and partly 





li the water 
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out of the solid, at the place shown dark in Fig. 1. 
were low, then, the evidence was to the effect : 

that the whistle did not give the alarm. Ii a oe ; 
furnace is working very furiously intw one part er" 
of a boiler, it is possible for the water to be ; 
forming steam so rapidly as to prevent proper } 
contact of the water with the heated plate. / 

Such a cause was assigned for the explosion of a 
a three-furnace upright boiler, 24it. by 7it. 9in., 
in Birmingham, in 1865. A piece of plate, about 3ft. by 1 Jit., 
was blown out of the side at a place where an enormous flame 
impinged continually. This accident was one of the many 
described by Mr. E. B. Marten, of Stourbridge, chief engineer of 
the Midland Steam Boiler Association, in a paper read by bim, 
before the members of the Institution of Mechanical Engineers, 
in Manchester, on the Ist of August last year, when Mr. Joseph 
Whitworth was president. On that occasion Mr. Marten sketched 

the boiler in Fig. 3. The 
plates at first bulged out, and 
then gave way in the centre of the 
bulge, each edge being doubled 
back and broken off. There was 
no positive evidence as to the 
water supply; but the crown of 
the centre tube, which was much 
above the bottom of the part, 
bl.wn out, remained uninjured. 
The cause which produced these 
evidences in the irmingham 
boiler, led, in a great measure, we 
are inclined to believe, to the 
Elsecar explosion. 

Each ironmaking district has 
adopted different modes of apply- 
ing the heat of furnaces to 
boilers, although, as may be 
imagined, there are specimens of 
all kinds in each locality. South 
Staffordshire has used chiefly the 
two, three, or four furnace 
boilers of the class described 
above, and of that also to which 
the recently -exploded Moxley 
boiler belonged, with also that 
at Millfields, in the same district, 
by which last twenty-five work- 

’ people were killed. The boiler 
which blew up, with disastrous consequences, at Hall End, also 
in South Staffordshire, was of the same class. There is much 
reason why, in this part of the kingdom, the upright furnace 
boiler should be used, for Mr. Rastrick, by whom it was invented 
perhaps twenty years ago, was some time engineer with Mr. 
James Foster (Messrs. John Bradley and Co.), ot the Stourbridge 
Works, which have long occupied the position of the leading 
works in South Staffordshire. But Mr. Rastrick is not responsible 
for the abuse of his invention which, we shall presently show, 
has taken place. 

South Wales has applied the furnaces to single-tube boilers 
like those used in Cornwall, with the boiler behind the furnaces, 
as roughly sketched in Fig. 4. The boilers are thus outside the 
works; but the drawback is, that the tubes of these boilers are 


1, shows the | 
sur- | 
rounding casing, and indicates the | 


appeared to be a good one, and in | 
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| generally 4ft. diameter, which Mr. Fairbairn has proved to be 

| unfit to bear safely the high pressure of 50 lb. and 60 1b. 

| Shropshire has generally applied the furnaces in somewhat the 

| same way, but with two tubes through the boilers, reducing the 
diameter to 2ft. 6in., and making them much safer, as far as the 

danger of collapse 

is concerned. 

Middlesborough, 
and the north of Eng- 
land have used more 
frequently the chim- 
ney boiler, as in Fig. 
5; or they use the 
sameas South Wales, 
with the boiler set 

, - on end, like that 
| which exploded so recently at the Mersey Steel and Ironworks. 
| Lately, however, what is called the elbow boiler has been used 

very extensively for furnaces, in the north of England, as 
sketched in Fig. 6, which represents a boiler 20ft. by 4ft. 6in., 
| and tube 1ft. 9in. diameter. In this boiler 
| the flame passes through the bent tube 
enclosed in the shell. 

Many ironmasters doubt the real economy 
of the furnace boilers, as the furnaces are 
not under quite the same amount of cun- 
trol as when there is a separate chimney 
from each, Hence they prefer to have 
only one or two furnaces to each boiler, 
whereby the difficulty is lessened, But, by 
| this means they accomplish something 
j more. They are enabled to diminish the 
| risk of explosion, and when explosion 
| happeus, to decrease the probable severity 
| of the accident. When Mr. Rastrick in- 

vented the upright furnace boiler, his design 
was one of 16ft. 6in. in height, and 7it. in 
diameter; but it has grown in some 
cases to 28ft. by 10ft., worked by four fur 
noces. It will be remembered that 22ft. 
by 10ft. Gin. were the dimensions of the 
boiler (that at the Moxley Works) which 
was sketched upon page 278 of the present 
of Tue Encinrer. The Elscar 
boiler was not, as we have just shown, so 
large, nor, indeed, had it heat, equal to that 
of four ordinary puddling furnaces, as was 
the case with the Moxley boiler at the time 
of its explosion. Whilst the Moxle y boiler 
was riven into ten fragments, that at Else- 
car had one piece only blown out; and 
| whilst, also, in the former case thirteen, in 
| the latter only two deaths resulted. 
|} A few years ago an upright boiler blew 
| up, with terrible consequences, at Etruria 
Ironworks, near Stoke, belonging to Earl Granville, but commer- 
cially known as the concern of the Shelton Bar Iron Company. 
That explosion resulted from the weakness of the internal fire- 
place of the boiler, which was of large dimensions. After that 
disaster it was determined that the liability to accident from ex- 
plosion, and also the probable f should be reduced. 
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Twenty-one boilers were, therefore, put up, each worked by two 
furnaces, all but four occupying a semicircle upon one of the 
boundaries of the works, as roughly sketched in Fig. 7, 
The boilers here are 18ft. 6in. by 8ft., and are worked at about 
401b. By this arrangement, not only is the risk brought down 
to the minimum in such boilers, but an ironmaster will at once 
perceive that the iron can be brought to the hammer at either 
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end of the forge with a facility which will mark out the arrange- 
ment as otherwise to be commended. Therefore, when these 
upright boilers are used, they should not exceed the dimensions 
of those now in use at the Etruria Works; they should have 
only two furnaces each, and should be planted in positions in 
which least mischief would ensue upon an explosion. But a 
further step in the right direction will be taken when more 
attention is given, throughout the iron trade, to the using of the 
fine slack, or small coal, now unsaleable, for raising the steam for 
the works. This can undoubtedly be done by simple self-acting 
firing apparatus; and a little attention to the subject would 
produce a form of grate, for general use, which would accomplish 
the object. When the steam is made by burning such 
cheap refuse as slack, and it will be needless to place any boiler 
where any men, other than those in charge, need work near 
them. In the meantime, however, there is no need for the 


boilers, placed as at present, to cause danger if they are caro- 
fully tended and examined. : , , ‘ 

_An explosion has happened at Ystalfyfera Ironworks, Swansea 
| Valley, by which one man has been killed, and others injured ; 
| but as the inquest had not concluded when this was 
' defer any notice of it till another occasion. 





written, we 





FRENCH AND RUSSIAN TURRET SHIPS. 

Iy Tue Enciveer of the 17th July appeared a notice, with 
drawing, of a turret ship then building for the French Govern 
ment. This gave rise to a question in the House of Commons, 
and the reply of Lord Henry Lennox showed that the informa- 
tion of Taz ENGINEER was rather ahead of that of the Lords of 
the Admiralty. The other day we were able to announce that 
this vessel would shortly be launched at Brest, under the name 
of the Océan, and the launch occurred on the 15th inst. The 
French Government desired, for reasons best known to itself, to 
conceal the fact of this and other vessels of the same kind being 
intended for the Imperial navy, but the fact was known to many 
people, and especially to our Paris correspondent. Any dvubt that 
previously existed was the other day swept away. The maritime 
prefect attended at the launch of the Océan; and the clergy blessed 
the new vessel, which has been taken into one of the basins to 
receive her guns. 

We understand that the armour-plating of the Océan is sixteen 
centimetres (6}in.) thick at the head, and stern, but that one- 
third part of the vessel, the midships, is covered with very much 
lighter plates, in order to diminish the weight of the vessel, and 
facilitate her evolutions. 

The construction of the vessel, and her launching, which last 
was admirably managed, are due to M. Nouette, engineer. Great 
care has been taken to make the Océan more habitable, and better 
ventilated, than armour-plated vessels in general. 

The Correspondance Russe informed us the other day that the 
Admiral Chichagoff, armour-plated frigate with three turrets, 
was to be launched from MM. Simenikoff and J’oletic’s yard 
at St. Petersburg, on the 13th of this present month of October. 
In another number of the same lithographic sheet we find the 
following :—“ The armour-plated frigate—Admiral Spiridoff— 
was set afloat the other day at St. Petersburg.” The Messager de 
Cronstadt says this vessel forms one of the new series of armour- 
plated vessels intended to strengthen the Baltic fleet, and which 
wil) consist of the Roussalwa, and Tcharodieika, armour-plated 
vessels with two turrets, already completed; of the armour- 
plated frigates Kniaz-Pojarsky, and Admiral Lazarew, recently 
launched; and of the armour-plated frigates Admiral Greig, Ad- 
miral Chichagoff, and Mininé. The Admiral Spiridoff has 
engines of 400-horse power. and the hull of the vessel has been 
constructed entirely of Russian materials, with the sole excep- 
tion of the teak employed for the lining of the armour-plates. 
The armour of the frigate consists of 112 plates, with a total 
weight of 35,000 pouds (1,146,250 1b.), made at the Imperial 
works of Ijora, and Kama. Before the Admiral Spiridoff was 
launched 77,280 pouds of iron had been employed in her con- 
struction, and twenty-six of her plates were in their places. The 
length of the frigate is 245ft., her greatest width 43ft., and her 
depth 23ft. She measures 3450 tons. Her draught, with guns, 
and provisions on board, is 15ft. 2in. at the head, and 17ft. 10in. 
at the stern. 

The frigates Admiral Lazarew, Admiral Spiridoff, and Admiral 
Tchitchagow, will be taken to Cronstadt before the rivers ar 
frozen up, and placed in the great Petrosky dock. where their 
armour will be fitted. 

The plated frigate Kniaz-Pojarsky, which has been at Uronstadt 
since last autumn, will be ready for sea next spring. 

At the present moment there are building at St. Petersburg, 
in the new Admiralty duck, the Admiral Greig, armour-plated 
frigate with three turrets; and, in MM. Semiannikow and Pole- 
tixu’s yard, the plated frigates Admiral Tchitchagow and Mininé. 
The last named will be the largest of the new iron fleet. Her 
engines are to be of 800-horse power, and her measurement 
5712 tons. 

The Kniaz-Pojarsky is constructed with a central battery, 
armour-plated on the system of Mr. Reed. The frigates Admiral 
Lazarew and Admiral Spiridoff, will be fitted—the former, with 
three and the latter with two turrets, on the system of Captain 
Coles. 

The Kniaz-Pojarsky will have a low pressure engine of 
600-horse power, and the Admiral Lazarew and Admiral Spiridow 
engines of 400-horse power each. The measurement of the 
first of these vessels is 4448 tons ; of the second, 3595 tons ; and 
that of the last, 3450 tons. The Kniaz-Pojarsky will be armed 
with eight, steel, rifled guns. The armament of the turrets of 
the Admiral Lazarew will consist of six 15-in. smooth-bores ; and 
that of the turrets of the Admiral Spiridow of four guns, of the 
same calibre. 

Engines included, the cost of these three vessels will be as 
follows: — The Kinaz-Pojarsky, 1,294,240 roubles; the Ad- 
miral Lazarew, 1,098,842 roubles; and the Admiral Spiridoff, 
1,026,200 roubles, a million of roubles being equal to £166,666. 








ON THE CONSTRUCTION OF THE BARRACKS 
OCCUPIED BY THE BRITISH ARMY. 
No. III. 

THE Wellington Barracks, situated within sight of Bucking- 
ham Palace, are perhaps the most deceptive of all the London bar- 
racks. The Grecian architecture of the building led us to suppose 
the interior was in keeping with no mean exterior pretensions. It 
is not so, we regret tosay. The engraving, Fig. 2, shows the 
ground plan of the barracks as follows :—A is the position of the 
soldiers’ barracks, under which are the ablution rooms, and stores 
for various purposes ; B, womens’ wash-house and drying-rooms ; 
C, soldiers’ room and canteen; D, soldiers’ rooms, over ablution 
room and stores ; C and F, soldiers’ water-closets and urinals ; G, 
soldiers’ barracks and non-commissioned officers’ quarters ; H, 
officers’ quarters ; I, prison; J, school; K and L, latrines; M, 
officers’ stables ; N, chapel ; O, urinals ; P, magazine ; Q and R, 
guard-rooms; §, fire-engine house; T, provost-sergeants’ water- 
closets ; W, prison-yard ; Y, cook-house and sergeants’ quarters. 
In this instance the area within the barrack enclosure has an extent 
of 7a, 3r, 3p, about three acres of which are covered with large 
blocks of buildings, containing regulation space for 1530 non-com- 
missioned officers and men, giving a density of 326,000 inhabitants 

r square mile for the built area, being nearly double that of 

ast London. Overcrowding does not exist at present, as the 
rooms have been re-appropriated, each man having more than the 
regulated 600 cubic feet allotted to him. On the point of numbors 
no fault can be found. In our last impression we pointed out the 
want of systematic arrang t in the blocks of buildings at 
Knightsbridge Barracks; and by reference to the block plan above, it 
will be seen that in this instance also the blocks are so arranged as 
to prevent that free circulation of air which should always take 
place around densely occupied buildings. The parade ground is 
open towards the park in front, but the advantages of this favour- 
able exposure are to some extent neutralised by the arrangement of 
the blocks, which has been determined by the fact that the ground 
was obtained bit by bit, and without sufficient attention to a proper 
sanitary disposition of the parts. This, however, in our 
opinion, ouly makes bad worse. Surely it is not possible 
that a definite plan for Wellington Barracks was not laid 
down prior to the purchase of the first lot of ground? We 
cannot think that p. M. Sir John Burgoyne, as the Inspector- 
General of Fortifications, would have permitted such a blunder 
to pass. However, now that the barracks have been erected there, 
it remains only for the engineer to improve the place, and this 
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improvement can be readily effected, even now, without a very 
vast outlay. One of the most glaring defects in the construction 
of Wellington Barracks is, that the soldiers’ rooms are, in many 
instances, ‘placed back to back ; consequently, the windows are in 
one side only. Hence we may ventilate by valves, shafts, or other 
apparatus, but we shall never succeed in making barrack-rooms as 
healthy as when both sides have their windows, and a thorough 


draft is obtainable at pleasure. In some places openings | 
have been made through the dividing wall, with a view | 


to remedying the defect in some measure; but the only | 
apparent consequence is the introduction of foul air from the 
adjacent rooms, This form of construction, we sincerely trust, will 
be avoided by the Royal Engineers in future designs. It is con- | 
trary to every sound principle, and is a well known cause of disease | 
in what are called “back to back buildings” among the civil ’ 
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for use, but every ventilator that can be, is stopped up. The 
Assistant-Surgeons ought not to be blind to all this. If the medical 
officers attended to the sanitary state of the barracks, the want of | 
air would not be so much felt ; and in their perambulations these 
gentlemen would discover the various abuses which exist. For 
instance, rusty basins for washing, damp floors in the wash-houses, 
foul bedding emptied from the palliasses in the covered way—a 
spot in the very centre of the barracks—and many other matters 
worthy of their attention, Unfortunately for the troops, many of 
these young Surgeons, having obtained their commissions, 
think it derogatory to do one moment's work more than they can 
help, quite forgetting that, instead of executive officers, they are 
**medical” men, whose firsé thought should be the health of the 
troops under their charge, 
The ventilation of Wellington Barracks has cost the nation a 
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population. Another error in construction consists in providing 
access to the soldiers’-rooms by means of long corridors, which 
cover one side of the buildings, and, consequently, monopolise the 
light and air from the windows of the entire facade. The 
time which floors take to dry after having been washed 
affords a useful indication of the freedom of the ventila- 
tion of any room, barrack-room or otherwise. The fact 
is plain, that in an apartment where a thorough draft is 
wanting, the floor will remain wet for a considerable time, 
and such room cannot be a healthy residence for fourteen or 
sixteen men during that period. Perhaps this wet state 
of the floors in Wellington Barracks is the reason for fine 
sand being so plentifully scattered over their surfaces. We 
were astonished at the sight—the more so, as we have reason to 
know that sand is not ouly injurious to the lungs, but is also 
favourable to vermin of all kinds. What do the Surgeons of the 
Guards say to this? The use of sand is not confined to the mens’ 
rooms ; the sergeants’ mess-room floor was similarly treated. The 
construction of the barracks may be defective, but bad archi- 
tecture is no excuse for dirt, and practically a sanded floor is a dirty 
floor. The rooms are generally untidy; the corridors and stair- 
cases were filthy, and everything bespoke the absence of the officers. 
The mess-room of the sergeants is a shabby apartment in all 
respects—first, the walls are unpapered, the light dull, and the 
few tawdry pictures of the costumes of the corps, badly framed, 
were hung with a total disregard for good taste. The centre tabl -, 
of a very common description, was covered by a cloth of inferior 
stuff ; no ornament that we could see; in a word, nor on of those 
comforts to which sergeants are entitled by their standing in the 
service—nothing, in short, excepta dirty floor, a hard bench to sit 
upon, and the smell of cooking from the little hole, near at 
hand, yelept kitchen. We know from personal experience that 
many regiments of the line would put the Guards to shame in the 
neatness of their barracks, The medical officers should at once 
forbid the use of sand on floors in any barracks. The Royal Engi- 
neer Department have nothing to say to this abuse. 





Table giving a portion of the Observations made with Naumann’s Anemometer in the Shafts and Chimneys of Rooms in Wellington Barracks, 
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large sum of money, and it therefore deserves special notice. A 
few illustrations will show to our readers that the Royal Engineers 
have not neglected to provide for the health of the troops, The 

ventilating shaft—one or more if required | 





Fig. 3. is placed in each soldier’s room. The | 
go ~~ shaft is constructed, as shown in Fig. 3, of 





fin. deal, planed very smoothly on the 
inner surface, rebated and grooved to- 
gether at the angles he sectional areas | 
of these shafts vary according to the number 
of men who are to inhabit the room; for 
each of these men not less than 600 cubic 
feet of air has been provided, therefore the | 
shafts are made on the following principle : 

In rooms on the top floor the shafts have 
a sectional area of lin. to every 50 cubic 
feet of room spaee; in the floors next below 
the upper floor, a sectional area of lin. to 
55 cubic feet of recom space, and where a 
Ky third floor exists the sectional area of the 
shaft is lin. to 60 cubic feet of room space. 
The velocity of air in the shafts—and hence 
its ventilating power—depends on the | 
difference of temperature between the inner | 
and the outer air; also on the length of 
the shaft, and on the amount of friction 
in the shaft ; and, lastly, on the freedom, or otherwise, with which 
the air to supply the shaft enters the room. The velocity in these 
shafts is dependent, of course, on the difference of temperature 
between the air in the room and the air without, and on the amount 
of movement in the outer atmosphere, and other causes. When 
the temperature is nearly equal—as for instance when the 
windows are open—there is very little upward draft, except as the 
result of movements in the outer atmosphere ; 


























but when the 
windows are open, the room is being ventilated without the shaft. 
At other times the current of air is energetic, as will he perceived 
























































Temperature of air, s ¢ | Volune of ] 
re ——— nee Cubic mie. 3 Velocity} air removed per hour. | 253 Condition 
Date. 3 | Out-of-door.| In room. space in 2a: of | 25 of 
5) = airin | 
= +s room. ‘ : Ee By shaft atmosphere. 
Dry Wet | Dry | Wet = shaft. | = hi By | “and 
bulb. bulb. | bulb. bulb. ) shaft. cumney. chimney. 
a a ee Ss Le ee 
a No. of Cubic Feet | Cubic Cubic Cubic Cubic 
1858, a.m. deg. | deg. | deg. deg. room. feet. per sec.| per sec. _ feet. feet f et feet. 
7th April .. | 4°30 45 55 33 7260 434 3 5 6000 | 8000 14,000 933 rather close, 
45 | | 54 34 | 7260 726 225 5° | 4500 | 8000 12,500 1250 quite fresh. 
aed . 
16th April .. | 4°30 50 50 66 61 33 7260 454 41 56 8100 | 9000 17,100 | 1070 fair. 
Barom, 29°9 | a a 66 60} 34 5184 3°75 56 7560 | 9000 16,560 | 1183 fair. 
| ; ” 65 25 56 437 8 8640 | 1,2600 21.240 1517s sweet. 
|» 69 | 30 506 4-4 72 8700 =| 1,1700 20,400 1360 warm. 
| «|» 66 | 26 528 3°44 8° | 6340 | 1.2600 19,440 | 1300 | fair. 
ee ee 66 | 29 506 47 72 9360 | 1,1700 21,069 | 1409 fair. 
| | » | | 66 } 33 454 & 56 9720 9000 18,720 | 1179 | fair. 
|} 5°45 | 50 | 67 | 34 518 4°37 56 8540 9000 17,640 1260 sweet. 
P | | | 
20th April .. | 4:30 | 45 | 433] 60 | 25 | 7920 | 528 3:36* | 7884 5364 13,248 883 | close. 
Barom. 30'1 . ~ ve 57 | 25 7920 § | 9036 sweet. 
” eo |} @ | 29 7590 633 4°23 63 8424 10,044 18,468 | 1539 sweet. 
oe vid | | 30 window open. i 
oh we BS 55 7260 484 3°72 53 7200 8460 15,660 | 1040 | very fair. 
a ie 60 55 7260 558 2.55 53 5076 $400 13,536 lu4l very fair. 
. | 
2ist April .. | 430°) 46 | 44 | 61 | 25 566 44 008 8700 | 16,092 24,792 | 1549 | very fair, 
Barom. 30° .. ae ae 26 no men. 
|» ee 61 29 06 3° 79 6090 12.600 18,/00 1550 | sweet. 
| ES | — 63 30 06 A224 79 10,512 12,00 23,112 | J608 sweet,rather warm 
; ” 66 55 33 454 313 5°5 7228 s754 16,012 1143 scarcely any smell, 
| ”» | » 60 54 34 518 36 55 7164 8784 1,948 1139 very fair. 
24th April .. | 430} 46 | 45 | 62 25 7920 520 shaft 9:0 — 14,386 14,386 960 | very close. 
Barom. 30°1.. | | closed 
| | 
| } » | oo» 63 29 7590 583 fair. 
| ” ae | | 30 window open. | } warm. 
| it ” 61 | 57 83 518 2°6 6 | 5200 | 9F00 14,800 1056 | sweet. 
| ah a 63 56 3k 558 | «O35 5° | 6993 7960 14,953 1150 | very fair. 
| 5°30 | inletshut | 62 33 518 | 18 5 35.0 7900 11,460 G16 | close. 
” * | | } 
27th April .. | 4°30} 41 41 59 534 | 34 7260 424 | «(38 5 7593 7992 15,585 1038 | rather close. 
Barom. 302 | » Fe 59 54 33 7240 658 | «4° 7992 7992 15,934 1142 quite fresh. 


* Thermometer in chimney, 62 deg. 


The ablution rooms for the soldiers are placed in the basement of 
the several buildings. They are well provided with water, basins, 
and platforms to stand upon, so as to keep the feet dry ; but the 
rooms are low, damp, and dark. Like some neighbouring rooms in 
the basement, they would make excellent coal vaults. The women’s 
wash-house, and the drying-room adjoining, are very bad. These | 
places are also in the basement—smuall, dark, and ill-ventilated. 
The cooking houses are excellent, fitted with Benham’s patent 
apparatus, The cooking is done in good time and the health of the | 
cooks not endangered. The apartments for married couples areon 
the second floor of one or two buildings, and are low, small, badly- 
lighted, and unfit for any but single non-commissioned officers. 
Married quarters are sadly wanted at this barracks. The latrines 
are excellent in design, the closets being Jennings’ patent, well 
erected, the flushing good, and the work well executed, but they 
are much too near the barracks. The latrines are low houses, 
and the ventilators, of course, discharge directly into the second 
floor of the adjacent houses. ‘The urinals are in the latrine 
buildings, The guard-room is bad in construction, and rendered 
much worse by ai | ventilator being carefully closed. The ven- | 
tilating apparatus Wellington Barracks is extremely well placed 
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The chimney removes about the same quantity of air, and thug 
the amount of 1200 cubic feet is attained. The amount of air 
varies so much that regulating valves are attached to each shaft: 
but then the cords which work the valves are under the control of 
the men, and, as we said before, they always keep the valves close] 
shut, We fancy glazed vitrified pipes would be much better than 
deal shafts for ventilating pur- 
poses. First, a self-acting valve 
could be fixed, and, secondly, 
no foul air would percolate 
through, as occurs in some 
cases with wooden shafts. A 
ventilating shaft and a chim- 
ney flue are, however, not of 
themselves sufficient to venti- 7 
late a room. If a room has < 
two fire-places they will draw 
against each other, and the fire- 
placewith thestrongest draught 
will supply itself by drawing 
the smoke down the other 
chimney, unless it can obtain 
an air supply with a smaller 
expenditure of force. For a 
similar reason, if a closed bar- 
rack-room has no other means 
of ventilation than a foul air 
shaft and a chimney flue, the 
fire-place will certainly supply 
itself by drawing air down the 
shaft, and troublesome down 
draughts will be produced, It is 
essential, therefore, to provide inlets for air to supply both the fire 
and the ventilating shaft. The inlets placed in the Wellington 
Barracks, and indeed in Knightsbridge, Albany-street, and the 
other barracks which we have as yet inspected, are of the patterns 
shown in Figs. 4and 5, The data on which they are made is one 
square inch for every sixty cubic feet of contents of the room as the 
area for cach, and if heated air is admitted round the fire-grate 
then one square inch to every 120ft. of room contents is considered 
sufficient. 5 shows an elevation of the ventilating cornice 
over the inlet, the front and triangular ends of which are 
of wood, and the upper surface is shown of perforated zine. 
except the part opposite the inlet, which is of wood. In ; 
new building a much more simple and equally effective plan 
can be used, that is to say, the cast iron box or brick 
perforation with a slope upwards of about Qin. from the outer to 
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| the inner side, and a piece of perforated gine on the inner face; 


this would cost about a shilling 
each ventilator, and is commonly 
used in civil work. Fig. 4 shows 
the inlet in gection, with the 
perforated zine ever within the 
room, and the arrangement for 
closing it. A valve and cord works 
on pivots fixed to the lower edge 
of the ventilator, and is so ad- 
justed that, by being weighted on 
its upper edge, it will fall down 
and leave the inlet open when 
not purposely raised and held up by a cord to close it. This valve, 
to act well, should fit very loosely, so as to leave, when closed, at 
least from jin. to lin. between it and the sides and bottom of the 
inlet hole. The cornice or louvres covering the inlet openings are 
fixed with screws, and can be removed for cleaning when necessary, 
We do not think, however, that the ventilators ever have been 
stirred in any way since their erection; at least they do not look 
as though the painter was at work on the outer side for some long 
time. It is very important that in ventilating a room by shafts 
and inlets, such as we have described, these machines should 
be placed as far from each other as possible, so as to enable a 
thorough diffusion of the inflowing fresh air to take place among 
the general mass 
of air in the 
room, so that the 
wholecontents of 
the room may be 
kept in an aver- 
age state of puri- 
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to place the foul 
air shafts to one 
side or the other 
of the fire-place 
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Suppose, for example, such a room containing 














by the above table, which gives a portion of the observations 
made with Naumann’s Anemometer in the shafts and in the chim- 
neys of rooms in Wellington Barracks, which will sufficiently 
explain the question :— 
** The following well-known formula gives the velocity :— 
V= 8024 / Ha(tt’) 
V = velocity in feet per second. 


H = height of shaft. 
¢ = temperature of room. 
t’ = temperature out of doors. 


@ = coefficient of dilation of air 1 deg. Fah., = *002. 
But this theoretical velocity is, as we have said, influenced by 
friction, or by any impediments to the ingress of fresh air, or the 
free course of air in the shaft.” 

From the foregoing observations, it was found that in rooms in 
Wellington Barracks, with a cubical capacity of 7920ft., a 
quantity of air, equivalent to 8000 or perhaps 8500 cubic feet per 
hour, passes up the shafts. Each shaft is therefore capable of 


removing from the room about 600 cubic feet of air per man per 
hour —that is to say, if the rooms were occupied as at present, each 
by thirteen men, which is the regulation number. 





ten men, in a space of 6000 cubic feet, to be supplied with a fire- 
place, an air-shaft, and two inlets. During every hour about 
12,000 cubic feet of atmospheric air would enter the room by the 
inlets ; it would mingle with the contents of the room, preserving 
them in a certain average purity as regards carbonic acid, watery 
vapour, and organic matter. About half of the air would escape 
up the chimney and the other half up the ventilating shaft, and 
the quality of the air in the room, as well as its temperature, 
would be as nearly as possible equal throughout; this is consider- 
ing that the apparatus is in perfect order and works to perfection. 
Fig. 6 shows the relative position and arrangement of the shafts 
and inlets which are fitted in the various barracks which we have 
visited. 





THE Dorsett PETROLEUM FuRNACE.—-Since our report of the 
trip of the Retriever, 90-horse power, und 500 tons burthen, which 
took place on the 12th inst., Mr. Dorsett has been engaged in 
rectifying some of the defects in the fittings, &c., which we pointed 
out in our notice of the 16th inst. On Friday last another ie 
was made, which several engineers and scientific men attended 
On this occasion the patentees placed the engine-room at the dis- 
posal of four gentlemen-——-Mr. Crampton, Mr. Alexander Wylie, 
Dr. Paul, and Mr. Anderson, from = Penn and Sons. These 
gentlemen kindly consented to take notes of the consumption of 
fuel, evaporation of water, and work done, &c., in order that a 
practical and reliable result might be attained, which will be em- 
bodied in the form of a report. This document has not yet been 
received by Messrs. Dorsett and Blythe, but we hope to place it 
before our readers next week. In the meantime, we may mention 
that the results were far more satisfactory on the present than on 
the previous occasion. It is still evident, however, that the per- 
fection of which the system is susceptible has not yet been 
attained. With the mechanical details improved, and the present 
temporary fittings replaced by those of a permanent character, 
there is no reason why Mr. Dorsett’s method of burning liquid fuel 
should not become the adopted system. On the present occasion 
the engines made sixty-nine revolutions per minute, with 15 lb. 
steam—a noticeable improvement in speed being the result. The 
trip was in every way satisfactory, and demonstrated the correct- 
ness of the system, even under disadvantageous circumstances. We 
congratulate Messra. Dorsett and Blythe on the readiness with 
which they placed their ship in impartial hands for testing. 
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RAILWAY MATTERS. 
Orpers for 55,000 tons of rails have been secured by Belgian 
firms during the last two months. 

TueERE is a movement on foot to restore Heidelberg Castle, 
which, it seems, has suffered grievously through railway excava- 
tions. 

Tue Pennsylvania Central Railroad has reduced its freight 
charges to all points in the west, to correspond with those of the 
New York roads, 

Tue United States locomotive business seems to be lively. A 
firm in just boen obliged to decline an order for 
990,000 dols, worth, 

THE Rhode Island Locomotive Works are turning out locomo- 
The capacity of these works is 


Boston has 


tives at the rate of five per month, 
goon to be doubled. 

THE Trenton fronworks at Trenton, New Jersey, have been 
purchased by the Erie Railroad Company, and are to be removed to 
some place on the line of the road, 

A TELEGRAM has been received from India, announcing the open- 
ing of a large section of the Delhi Railway, about 127 miles in 
length. The first train from Merut arrived safely at Umballo 
on Saturday, October 17th. 

Tue traffic receipts on the Dunaburg and Witepsk Company’s 
line, for the month of September, amounted to 74,560 roubles, 
against 102 601 roubles for September, 1867, showing a decrease of 
98.041 roubles. 

Tue Clonme! Chronicle mentions that the Duke of Devonshire 
has guaranteed the advance of £60,000 to the Great Southern and 
Western Railway of Ireland, for the construction of a line of rail- 
way from Lismore to Fermoy. 

An English barrister, Mr. Standish Motte, has recently pur- 
chased the Bagnalstown and Ballywilliam line of railway—a line 
which has ceased for some years to be open for public traffic—and 
is now extending it to New Ross, and Wexford. 


HAkTFORD will soon vote on subscribing 
£00,000 dols. for each of the two railroad enterprises now being 
agitated the Valley Railroad and the Connecticut Western. It 
is thought by its leading men that the vote will pass in favour of 
the roads. 

THE traffic receipts on the Grand Trunk of Canada Company's 
lines for the week ending the 10th inst. amounted, for 34,423 pas- 
sengers, to £12,095, for 506 emigrants, to £475, for mails, &c., to 
£1027, and for live and 23,809 tons of freight, to £19,491; 
total, £33,086, and for the « hi mding week last year to 
£31,228, showing an increase of £1858, 

THE Chairman of the Weedon and Daventry Company has no 
doubt that all the anticipations formed of the company will be 
fully realised. Up tothe present time the progress of the line has 
not been so rapid as the directors could wish, but he has no doubt 
that all difficulties will soon be removed, and that the works will 
be carried forward to a satisfactory conclusion, 

Mr. WILLiaAM PARKER, 


was deliberately 


United States, 





eR, superintendent of the Panama Railroad, 
shot in his office in the presence of several other 








employés, on S uber 24th, by Mr. J. L. Baldwin, an engineer of 
the line, who then shot himself, Parker died on the spot, and 
Baldwin was in a dying state. He was believed to have been 
suffering from delirium tremens when he committed the murder. 


THE secretary of the Northern Railway of Buenos Ayres Com- 


pany has appeared at the Mansion House to answer a charge 
of having made a se report and balance-sheet relating to the 
compan)’s affairs, with intent to deceive the shareholders. 
Evidence for the prosecution was taken at considerable length, 
but the court decided that tl iestion was simply one of mis- 


placemeut of items, and dismissed the summons. 

Tue bonds of the Charkoff-Azof Railway Company, with the 
Imperial guarantee, will be issued in a few days by Messrs. R, 
Raphrel and Sons. This line, the earthworks of which are said to 
have been nearly executed by the shareholders’ capital (about 
£2,000,006), is expected to be opened in the course of next year, 
completing the communication from north to south, and connect- 
ing St. Petersburg, and Riga with Taganrog, and Rostoff. 

Mr. L. Browne, the managing director of the Cape Railway, 
states that the company claims £80,000 to be added to its capital 
for extra works done by order of the Colonial Government, and 
that the latter has refused to submit the matter in dispute to 
arbitration, There are questions of fact, and of law, to be decided 
between them, and energetic ste ps will have to be taken, with a 
view to bring about a settlement. It is fifteen years since the first 
meeting of the company was held, 

Some experiments connected with the Abyssinian tube wells were 
conducted, on Wednesday, at Plaistow, by Mr. Giles. La Belle 
Sauvage-yard, Ludgate-hill, Mr. Norton’s London agent. These took 
place in the grounds of Mr. Vance, a surgeon, at Plaistow. The 
water here lies about 15ft. beneath the surface. The first tube which 
was driven occupied an unusual length of time, from having to 
penetrate a hard rock. The exact time oceupied in driving this 
tube to the water, and in withdrawing the tube, was lh. 5min. 

THE Chairman of the 


San Paulo (Brazilian) Company states that 
theworks, in connec 


) ion with the requirements of the Government. 
which at the last meeting remained incomplete, have all been 
executed, and that there are now few works in hand, except those 
necessitate d by the heavy floods of last spring, in the valleys of the 
Tiété and Jundiahy, where the banks had to be raised a few feet 
in order to prevent the inundation of the line, and the consequent 
stoppage of the traffic. The works at Tiété are about ten miles 
from San Paulo. 

THE managing director of the Lemberg-Czernowitz Com any, the 
Chevalier de Ofenheim, reports to a general meeting of this com- 
pany on the concession of a railway from Czernowitz to Jassy, and 

ranches to Rouman and Botuschani. He states that the extension 
of the Lemberg and Czernowitz Railway to the Black Sea has 
always been the ultimate desire, and ambition, of the direction, since 
the establishment of the company. He believes that a prosperous 
future lies in this extension, be it either to Odessa, or to Galatz. 
A committee, consisting of the members of the board, Mr. T. 
Brassey, the contractor, and several great banking establishments 
obtained from the Roumanian Government a promise that the 
whole of the Moldo-Wallachian network of railways should be 
under one supervision. The delay occasioned by the adjournment 
of the Roumanian Chambers afforded an opportunity for other 
competitors to come forward, and it was not long before two rivals 
appeared, a Prussian, and an English company. This naturally 
gave the Roumanian Government an advantage, which they utilised 
by making it a condition that the whole network of railways should 
@ expeditiously carried out. 

_ THE Times states that a scheme will be presented to Parliament 
in the next session for constructing a new terminus for the Dublin 
and Kingstown Railway in a most convenient and suitable site at 
the end of Brunswick-street, near D’Olier-street. It is proposed 
to have separate arrival and departure platforms for the English 
Service, with, among other improvements, a spacious cabyard. The 
terminus would lie between Brunswick-street, and Townsend-street, 
and would thus have the advantage of a public thoroughfare at 
each side. It is intended to have the rails at the station laid at a 
low level, with a gradual ascent to Westland-row. The London 
and North-Western Railway Company, and the City of Dublin 
Steam Packet Company heartily approve of the project, and are 
willing to contribute to the outlay, The public would be disposed 
to look with favour upon any plan which wouid relieve them from 
the necessity of resorting to the present most inconvenient, and 
unsightly terminus. The new structure would be called the ‘Alex- 
andra terminus. The scheme is brought forward by an independent 
Messrs. Cotton and Flemyng, con- 
and Wicklow Railway, 


company, the engineers being 


sulting engineers of the Dublin 





THE ENGINEER. 


327 











NOTES AND MEMORANDA. 


Art Babylon, in place of hydraulic cement, the stones of bridges 
were bound together by means of iron bars cemented with melted 
lead. 

In heaps, 100 parts of wood rarely produce over 17 per cent, to 
18 per cent. of charcoal, while in air-tight furnaces, the product 
runs up to 25 per cent. 

TuE calorific power of dried wood is 3600 units of heat; that of 
common wood, holding 20 per cent. to 25 per cent. of water, is 9750 
units of heat, on an average, 

Or foreign copper ores we imported last year 73,957 tons, and of 
regulus, 28.825 tons. These, smelted at Swansea and Liverpool, 
produced 19,567 tons of copper. 

A NEW source of thallium has been discovered in the flue dust 
obtained from some sulphuric acid works in Holland, where 
pyrites from Suhrort is burned. This flue dust contains about 
1 per cent. of thallium. 

Ir is stated that Germany is the first country in which it was 
proposed to cement iron. Thence this art came to France, and | 
was introduced at Newcastle-on-Tyne long before it was known at 
Sheffield,the present centre of that fabrication. 

SEVERAL French engineers have reported more favourably onthe 
strength of iron produced by alloying ordinary pig iron with 
tungsten. It is evident that some good experiments, made on a 
large scale, are required to settle this question, 

SHEFFIELD cutlery does not date very far back, the first knives 
manufactured in England were made in 1563, by Thomas Matthews, 
of London. Previously the country imported its manufactured 
steel ware from Flanders and the bordering countries. 

In 1867 the metals produced from the ores raised from the mines | 
of Great Britain and Ireland were as follows :—Tin, 8700 tons ; | 
copper, 10,233 tons; lead, 68,437 tons; zinc, 3750 tons; iroa, | 
4,773,771 tons ; gold, 1520 ounces ; and silver, 804,024 ounces, 

ACCORDING to Aristotle, in ancient times, bronze was manu- | 
factured, and vases were cast, in the island of Aithalia (Elba), | 
celebrated for the richness of its iron mines. It is more recently, | 

| 





and when the ores for bronze making were exhausted, that iron 
was discovered, and its extraction began. 

BirumtNous coal was known and employed by blacksmiths in 
the earliest ages of Greece and Rome; nevertheless, no indications | 
ean be found that it was employed largely in the metallurgy of | 
iron. Such coal was found in Elea, on the road to Olympia, and 
in Liguria, where amber was to be obtained also. 


Mr. E, SmirH has given the following very simple test for the 
presence of a free acid:—Dissolve chloride of silver in just | 
sufficient ammonia to make a clear solution. If a little of the 
test be added to ordinary spring water the carbonic acid present 
in the latter will neutralise the ammonia and precipitate the 
chloride. 

THE art of extracting, refining, and working iron and steel was 
diffused from Egypt over all parts of Arabia. It was known of 
old, that the mountainous part of Palestine was rich in iron 
mines; thus, in Deuteronomy, it was said, with some appearance 
of truth, to the Israelites, on the eve of entering that land, that its 
stones were iron. 

TaR water, it is asserted, may be employed for dyeing silk and 
wool with the colour called gris cendre, or ash gray. The stuff is 
first mordanted with weak percbloride of iron, by soaking in the 
solution for some hours. It is then drained and passed through 
the bath of tar water. The oxyphenate of iron, which is thus pre- 
cipitated on the fabric, gives a very solid colour. 

THE limit of perfection for the growth of trees, which it is 
intended to convert into charcoal, is between twenty and twenty- 
five years; during that period of time carbonisation will be most 
advantageous. Wood, over twenty-five years old, will not be more 
economical for charring ; but when less than twenty years old, the 
woody fibre will produce a lesser quantity of charcoal, 


M. JAcoBSEN has devised a method of testing fatty matters by 
means of rosaniline. A little piece of dry rosaniline placed in a 
sample of perfectly neutral oil, agitated and heated on a water 
bath, remains undissolved, but if placed ina rancid oil a red tint is 
rapidly developed. Oleic acid and other fatty acids dissolve 
rosaniline in large quantities. This property enables the presence 
of fatty acids in oils to be detected. 

THE Industrial American says that buckwheat has been made 
use of in dyeing wool. An infusion made from the succulent 
stems and blossoms, with the addition of a preparation of bis- 
muth or tin, produces a beautiful brown colour, From the dried 
flowers are obtained different shades of green. The Siberian buck- 
wheat yields a fine yellow, which, when the wool is still further 
boiled in the dye, changes into a golden tint, and at length becomes 
a beautiful yellow. 


Mr. Martin has succeeded in preserving meat by means of 
the vapour of ether. He placed in six tin Coase uncooked beef, 
surrounded by little tufts of cotton-wool soaked in sulphuric 
ether; the boxes were then soldered and exposed to the rays of 
the sun. The meat was good at the end of three months. It was 
strongly impregnated with ether, and when cooked possessed 
a peculiar savour, probably due, Mr. Martin says, to the formation 
of a new ether; the fibre is disintegrated. 

Mr. J. F. Bennett, of Pittsburg, United States, has patented a 
method of eliminating sulphur and phosphorus from iron. After 
the molten iron has had its carbon removed by the Bessemer 
process, carbonic acid is blown in. This carbonic acid becomes 
decomposed, the carbon remaining in the iron while the oxygen 
unites with the sulphur and phosphorus, forming sulphureous and 
phosphoric acids, which escape. If required the deposited carbon 
may be removed by a second ‘‘ Bessemerising.” We wonder what 
the finished metal costs ? 


THE coal production of the Calais coalfield is stated to have been 
nearly 2,000,000 tons last year, this quantity having been obtained 
from seventeen collieries. Of these five only are of any importance. 
Lens produced 400,000 tons, and Counieres, Noeux, Grenay, and 
Dourgis, about 100,000 tons each. The price of this coal at the 
pits is maintained at from 15s. to 17s. the ton. It is mainly used 
to supply seventy-six sugar mills, twenty-two distilleries, and 
eighteen flax and silk mills, 


WirHin the bounds of the great commercial union of Germany, 
the Zollverein, there are at the present time no less than 198 mines 
producing the precious metals. The gold and silver ore weighed 
during last year amounted to 641,000 cwt. In Saxony alone there 
were 176 mines, producing 598,546 cwt. of silver ore, The mines 
of Prussia gave 30,090 ewt. of ore, those of Bavaria 2850 cwt,, and 
those of Anhault 17,515 cwt. The auriferous ores extracted were 
valued at £21,268. The argentiferous ores were more abundant; they 
were smelted at thirteen furnaces, and yielded 157,084 Ib. of silver. 


THE Scientific American says, that a total eclipse of the sun, 
visible in the United States, will occur in 1869, he sun will rise 
eclipsed in the interior of Siberia, on the morning of August 7th, 
1869, whence the shadow will move in a north-easterly direction; 
then, turning eastwardly and south-westwardly, will pass over 
Behring’s Straits and northern Alaska at noon, local time. Thence, 
moving across part of British North America, it will re-enter the 
United States in Montana, between 2 p.m. and 3 p:m., local time. 
Moving thence across Western Nebraska, it will pass diagonally 
through Iowa, passing over Sioux City, Des Moines, and Keokuk, 
about 5 o’clock. Thence it will pass still to the south-east, over 
Jacksonville, Illinois, across Southern Indiana, Central Kentucky, 
Eastern Tennessee, into and across North Carolina, and will touch 
the sea coast in Pamlico sound; and will finally leave the earth not 
far from the Bermudas. It will be visible in all parts of tle 


| western China will at once be surveyed, as 


MISCELLANEA. 

THE Maritime Exhibition at Havre was closed on Tuesday. 

A MINE of carbonate of lead has recently been discovered in St, 
Francois county. The ore is said to exist in great quantities, 

THE Czar has consented to allow photographs to be taken of all 
the treasures of art contained in the Imperial Gallery of the Her- 
mitage. 

A MINE of bismuth has been opened in Wayne County, U.S., 
that, in addition to its value in bismuth, gives promise of being rich 
in silver, 

THE American papers contain accounts of gold discoveries of ex- 
traordinary richness in the territory of Idaho, in the Coeurd’Alene 
mountains, 

WE read of a new disease, which has been observed in vines in 
France, caused by the attack of a little insect allied to aphis, but 
belonging to a new genus, on the roots. 

CONSIDERABLE excitement rom at Laramie over new gold 
discoveries forty miles west of that place, said to be richer than 
any that have been made in that section. 

THE Chincha guano islands are 100 miles from the Peruvian 
coast. The deposit of guano was originally 140ft. thick, but ‘it is 
considerably reduced, and will ere long be completely removed. 

Some of the copper ores from the Planet mine in Arizona, em- 
bracing carbonates, sulphates, silicates, the red oxide, ard native 
copper, are said to assay from 50 per cent. to 60 per cent. of copper. 

THE foundation stone of a new Town-hall for Manchester was laid 
on Monday. The Munchester Courier says that when completed 
the building will be one of the most magnificent of its class in 


| Europe. 


CapTaty Spry’s route of only 500 miles from Rangoon to South- 
the Indian authorities 
have found out that another route which they favoured is 
impracticable. 

Ir is announced that an American has arrived in Paris to take 
out a patent by which typography is about to be revolutionised. 
The impressions, it is stated, are to be produced by characters 
made of phos» horus, 

LorD Mayo went to Shoeburyness on Tuesday to witness a trial 
of the Moncrieff gun-carrriage, on the protected barbette system, 
the object of the visit being to see how the principle can be ap- 
plied to the coast defences of India. 

A VERY superior cannel and bituminous coal has recently been 
opened on the line of the North Missouri Railroad, about sixty 
miles from the city, supposed by the old coal men to be equal to 
the famed Briar Hill coal of Ohio. 

CHEMICAL manufacturing, though quite in its infancy on the 
Pacific coast, is already entered upon by competing firms, which 
display considerable energy within the limited field opened to 
them by the demands of the market. 

A LABOUR congress of some importance has recently concluded a 
series of sittings in New York. The delegates were drawn from 
nearly all the principal trades. and the chairman stated that they 
were the representatives of 600,000 men. 

Ix Crawford and Dent Counties, U.S., is an inexhaustible 
supply of the richest class of specular iron ores. A branch railroad 
from Leasburgh or St. James from the South Pacific Railroad, 
south twenty-five miles, will tap this iron. 

An American paper notices the wearing away of the coast of 
New .ersey by the action of the sea. It appears that the 
dim sions of many farms have been seriously affected, and men 
are living who used to plough lands which now cannot be found. 

A HEAVY rainfall at Natal, lasting three days, has caused serious 
floods, and much damage had been done there to the roads, bridges, 
and buildings. Queensbridge, and several other bridges, have been 
swept away. The crops would, however, be rather benetited than 
otherwise. 

THE company which has been for some time endeavouring to 
arrange for the formation of a canal across the Isthmus of Darien, 
to unite the Atlantic and Pacific Oceans, has at last been definitely 
formed. President Johnson and Mr, Seward are both favourable 
to the plan. 

A COMPETITIVE examination of candidates for apprenticeships in 
Chatham Dockyard is ordered to be held before the Civil Service 
Commissioners. The successful candidates will be entered in 
December next, the trades for which apprentices are required 
being shipwrights and smiths. 

THE principal seat of the saddle tree manufacture in the United 
States is St. Louis. There are ten firms engaged in the business 
in that city. Hackberry and sycamore are the principal woods 
used, and the aggregate value of the product amounts to from 200,000 
dols. to 300,000 dols. annually. 

THE California laurel wood is growing in favour for cabinet and 
ornamental manufacture. Its colouris peculiar, but very hand- 
some, and it is said to take a most beautiful polish. It has a 
charming neutral tint, which softens the glare of bright colours, 
and increases the depth of subdued hues. 

A FEMALE co-operative society of printers has been organised 
at the office of the Revolution, New York. They are ready to take 
in work of any description. Ladies wishing to join the society 
may make application. The Female Typographical Union No. 1, 
in imitation of the male typographical societies, was also organised 
at the same time and place. 

Ir is reported (says the Nottingham Journa/) that the Bunny 
estate is about to change hands, Mrs. Foreteath having, it is 
stated, agreed to dispose of it to Messrs. Clayton, Shuttleworth, 
and Company, of Lincoln, for the sum of £200,000. It is believe: 
that there is coal under the estate, and that it has been bought 
for the purpose of working the coal. 


AN Act of last Session provides for the expiry on Sunday next, 
the Ist of November, of seven provincial turnpike trusts. Themost 
important removals will be at Hereford, Bury St. Edmund’s, and 
Devizes. The Devizes gates surrounded the town, and the “‘ free- 
dom of the road” is to be celebrated by a banquet, and a bonfire 
for which latter object two of the obnoxious gates were purchased 
at the sale of the trust property. 

Mr. Wiiu1aM Wison, Lily Bank Boiler Works, Glasgow, has 
just supplied to the Crofthead Thread Works, near Glasgow, seven 
new boilers, each 25ft. long, 74ft. diameter, with two internal 
furnaces, flues each 38in. diameter, and having three welded 
conical tubes. The flues are also bound with strong welded hoops, 
in the most approved manner. On the top of each boiler is placed 
a horizontal steam dome, 1Oft. long, and 2)ft. in diameter, to which 
the junction valve and steam pipes are attached. 

Two closely-allied minerals have long been known under the 
naines of Leadhillite and Susannite. They occur together in the old 
mines of Lead-hills in Lanarkshire, and they possess precisely the 
same chemical composition, both being sulphato-carbonates of lead. 
Leadhillite crystallises, however, in the rhombic system, whilst 
Susannite affects hexagonal forms. Dr. Kenngott has lately 
examined these crystals with care, and believes that the apparently 
hexagonal forms of Susannite are purely deceptive, arising from 
the twining together of crystals of Leadhillite. 

Tue 68-pounder, 95 cwt. cast iron gun, lined with a steel tube 
and rifled by Mr. Parsons on the plan advocated by him, in oppo- 
sition to Major Palliser’s method of lining with a coiled iron tube, 
split on Saturday morning while undergoing its endurance test at 
the proof butt, Royal Arsenal, Woolwich. The gun had been re- 
vented after the experiment for range and accuracy, which was re 
ported as having been carried out a short time since at Shoebury- 
ness. The split took place at the thirty-third round of its 
endurance test—the charge being 30 lb. of large grained rifle powder, 





United States, and total over a belt about 100 miles wide along the 
line just indicated, the sun being hid more than four minutes. 





and 150 Ib. shot, 
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USED WITH SIEMENS AND HALSKE’S NEW TYPE TRANSMITTER. 






































IN a recent impression we illustrated the machine for the auto- 
matic transmission of messages. It remains for us to describe the 
apparatus used for the distribution and assorting of the types after 
the post rules have passed through the transmitter. This is done 
by means of a machine in which the types are made to pass with a 
step-by-step motion before three differently formed holes, and are 
simultaneously struck from behind by hammers which impel them 
into canals at right angles to their progressive motion. There are 
three kinds of types: the dot types are three millimetres, and the 
dash and space types each six millimetres broad. The space types 
have slits cut out of their lower ends, In passing the three holes, 
which exactly correspond with these three forms, the types meet 
first a narrow hole three millimetres wide, into which the dot 
types are struck as they are pushed along. The dash and space 
types, being too wide, go into the second and third holes, which 
are each six millimetres wide, the second hav.c+ an elevation 
underneath and the third being plain; therefore, as the dash and 


space types are pushed forwards the latter can enter the middle | 
canal, whilst the dash types are prevented doing so by the bottom | 


elevation, and they must, therefore, go on to the third hole. The 
types are pushed into the port rules by means of a rod with 
slanting teeth, which.is forced behind them a tooth further each 
time by means of a suitable arrangement for the purpose. Thus 
the apparatus has two functions to fulfil: (1) the removal of the 
types from the port rules; and (2) the distribution of them into 
the three orifices. 

Fig. 1 shows a front elevation, Fig. 2 a plan, Fig. 3 an end 
elevation of this machine, On the base board A, A is a cast iron 
stand B, C, on the end B of which are the bearings of the axle of 
the tooth wheel R, which is turned by means of ahandle. On one 
side of RK, and engaging with it, is the pinion r fixed upon the 
long arbor W, W, turning between the screw-points C and C!. 
On the other end of the arbor is a cam a, which gives a forward 
and backward motion to the end of the lever h. The latter is 
provided with a pin 0, pressed, by means of a spring f against the 
face of the cam. The other end of the lever carries a vertical 
snapper ¢, kept down by the tension of a spiral spring, and which, 
every time the lever oscillates, pushes the rod S, S, whose upper 
side is cut in the form’of saw teeth, one tooth further from left to 
right, thus giving a step-by-step motion to the types in the port 
rule. 

In order to guard against the damage which the machine might 
sustain by the rod S being forced along in case of an accidental 
stoppage in the rule, the cam is not fixed rigidly upon the arbor 
W, but is held in longitudinal guides against the pin o by the 
force of a safety spring coiled around the end of the arbor. 
When by any cause whatever the resistance offered to the progress 
of the rod S becomes greater than the tension of this spring the 
letter is compressed, allowing the cam to turn against the pin o 
without moving it. 

The entrance of the types into the three orifices appropriated to 
them is insured by means of a series of hammers and springs. A 
second pinion 7! gears into the wheel R, and carries upon its axis a 
cam, which, in turning, bends the three springs d, d!, d"', and lets 
them strike their hammers behind the types alternately. 





EMBANKMENTS IN NEW JERSEY. 

WE condense from the Scientific American the following account 
of the works at present being carried out for the reclamation of 
the New Jersey meadows :— 

The fens of Lincolnshire, and the Bedford level, are examples of 
the reclaiming of worthless and unproductive swamp lands, and 
transmuting them into fertile and productive fields. These works 
are, however, not the results of private enterprise. In order to 
complete them, it was necessary to seek and obtain governmental 
aid. 

An annual expense of 30,000 dols. each is required to keep the 
dykes of Helder and West Cappel, at the western extremity of the 
island of Walcheren, in repair. The annual expenditure in 
Holland for maintaining its dikes, and the regulation of its water 
level, is from two to two and a-half millions dollars. Watchmen 
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| to patrol the dykes and to give the alarm when dangers threatens, 
| and engineers to apply the proper means in cases of emergency, are 
| constantly employed. 

As we have said, these measures are only partially successful. 
| Water percolates through such artificial embankments. Even if 
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practically waterproof at the outset, the rats and land crabs soon 
destroy their integrity, and what they commence, the action of the 
tides accelerates, and thus the necessity of constant watchfulness 
and repair arises. The want of an impenetrable core which should 

















its progress, 





defy the whole tribe of borers, individually or unitedly, has caused 
the failures in the science of draining which have hitherto marked 





The iron dyke, invented by Mr. S. B. Driggs of New York, seems 
to put an effectual barrier in the way of these destructive agents, 
It is constructed by driving iron plates into the soil, and joining 
them end to end, thus presenting an unbroken and impenetrable 
iron wall, which may be extended to any required length, and the 
durability of which is unquestionable. If, from causes not taken 
into account, repairs should ever be needed, the replacing of one 
of these plates is an operation quickly and easily effected. _ 

The invention of iron dykes seemed to be singularly applicable 
to the drainage of the Newark meadows, Accordingly, Mr. 
Driggs purchased and secured, notwithstanding difficulties arising 
from the various owners, and the opposition of the Tide Water Com- 
pany, of New Jersey, 5000 acres of these lands. This Tide Water 
Company had most exclusive and oppressive privileges granted to 
them by charter, one of which was the power to reclaim any land at 
will, and to tax the owner twelve dollars per acre in perpetuity. Mr. 
Driggs fought this scheme of extortion, until he obtained the entire 
abrogation of their iniquitous charter. At this stage of pro- 
ceedings Mr. Driggs secured the hearty co-operation of Mr. 
Samuel W. Pike, of opera-house fame, who saw sufficient promise 
in the system to give it his most earnest and hearty support. The 
work was now prosecuted with great vigour, and the result has 
been that owners of land, only a few months since valued at fifty 
dollars an acre, have in some cases recently refused offers of 
enormously increased prices. ‘The accompanying description, 
together with the engravings, will give a good idea of the nature 
of Mr. Drigg’s invention. es 

We have already said that these dykes are constructed with iron 

plates driven into the soil. The plates are so constructed and 
driven as to forma continuous wall. They are of cast iron, as 
thin and sharp at the bottom as the metal will run. They are 
made of sufficient width to reach both the high and low water 
marks, and are pressed or driven into the soil by any convenient 
power. The weight of workmen transferred by means of an or- 
dinary fence rail, or blows upon the tops with stones, is sufficient 
in very soft mucky soils, while in stiff soils some superior force 
might in some cases prove necessary. The plates are so joined o 
each other as to prevent their overlapping, and the earth forcec 
into the joints renders them sufficiently tight. When the turf is 
too tough and unyielding to drive these broad plates with facility, 
it is cut by a process called chiselling. After the plates are — 
to u sufficient depth, a large and deep ditch is excavated on t . 
inland side, into which other cross ditches empty. The eart 
thrown up over the iron wall forms a fine substantial aga eye | 
covering the portion of the iron left exposed in driving. The ban 
is protected from the nese of weather by grass, and such creeping 
slants as have long interlacing roots. ; 
: To prevent oxydation, the iron used is refined so little as to a 
scarcely changed in character from the crude metal. It is ai 
known that refining iron increases its tendency to oxydise, and 1 
is claimed that the iron used for these ee will at least rust so 
slowly as not to materially affect their durability. 

It 1s claimed that eis inqesmennt is applicable not only to 


| dykes, but to banks of canals, 


There can be little doubt as to its applicability to the reclama- 


| tion of the large tracts of waste swamps that are found in 


Mississippi, Louisiana, Arkansas, Missouri, and other ate = 
United States. Experience teaches the extraordinary fertility © 
lands thus reclaimed. The benefit of iron dykes may thus 
to be a boon not only to our own country, but to the world a 
large. 


SovtH KENsmINcToN Musevm.—Visitors during the week end- 
ing the week ending October 24th, 1868 :—On ents, Soe 
day, and Saturday, free, from 10 a.m. to 10 p.m., en ; on 
Wednesday, Thursday, and Friday (admission 6d.), from 1 om 3 
till 5 p.m., 1780; total, 12,463. Average of corresponding wee 
in former years, 10,653.—Tutal from the opening of the Museum, 
7,864,099. 

THe ScrentIFIC WonDER.— Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post free), with book we | 
full instructions. To be had only from A. McCulloch, Philosophi 
instrument Maker, 18, Blucher-street, Birmingham,—[ADVT.] 
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BLACKLYHURST COLLIERY, ST. HELENS. 


CONSTRUCTED IY MESSRS. COUPE, ENGINEERS, WIGAN. 





WE illustrate above a pair of engines manufactured at the | 
Worsley Mesnes Ironworks, Wigan, by Messrs. R. J. and E. | 
Coupe, for the Blacklyhurst Colliery Works, St. Helens, which we | 
have reason to believe, have worked admirably up to this time. 
The following are the leading dimensions:—Cylinders, 24in. 
diameter and 5ft. stroke; metallic piston. The valve apparatus 
consists of four double-beat or Cornish valves, each 6in. diameter. 
the piston-rods are 34in. diameter; there are two relief valves for 
condensed water; crank pin, 4in. diameter; crank shaft, 10in. 
diameter; crank shaft 12in. diameter, and sufficiently long to 
hold a drum 7ft. wide. The fly-wheel isin eight segments, is 16ft. 
in diameter, and weighs 10 tons. The drum is conical in shape, 
l6ft. in the centre and 13ft. at either end; the foundation plates 
are 12in. in depth, and are made so that a pedestal can be placed 
on either side; the force pump is 8in. diameter and has a Qin. 
stroke. Steamis supplied by two boilers, each 24ft. long, 7ft. in 
diameter, fitted with two tubes each 2ft. Sin. in diameter. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
| 





CONCRETE WALLS, 


Sir,—Taking some interest in the constructive question of the 
day, namely, concrete versus old-fashioned brick walls, I read with 
much interest your recent very able article on the method adopted | 
by Messrs, Parr and Strong. In that article you mention that | 
Mons, Boileu of Paris considering the fact that concrete is subject 
to contraction, was greatly against the adoption of that material | 
for monolithic walls” carried up solely in concrete. I was re- | 
minded of this to-day, when, taking a walk near Richmond, I 
came upon the ruins of a house composed entirely of concrete. It | 
was intended to be about 40ft. by 30ft., and the external walls 
Were 12in. thick, whilst those containing chimney openings were 
l5in. thick. All went well until the walls reached a height | 
< about 36ft., when the greater portion suddenly collapsed, most | 
ortunately at a time when the men were not working, and so | 
nobody was hurt. I tried to discover the reason of this accident, 
ey whilst doing 80, examined a garden wall which had escaped | 
he general destruction, I found small but clearly-defined cracks | 
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The heavier varieties are mounted on three or four wheels. 


ihey 
| have connecting rods as well ascranks. The latter are forged with 
| the axle of the hind wheel, the feet acting at the fore ends of the 
| connecting rods, being secured in shoes with leather streps. The 
hence deduct a cause for the failure of the monolothic house I | same ends are suspended from the frame by means of light wrought 
noticed to-day near Richmond. The danger resulting from this | iron rods. The cranks need not be at right angles. According to 
contraction during the process of hardening is clearly obviated by | the Opinion Nationale, the first velocipede was seen in the streets 
such methods as the employment of concrete blocks or of the | of Paris in July, 1779. B, O. W. 
‘*combination” introduced by Messrs. Parr and Strong, but the | Paris, October 15th, 1868, 
mode of casting entire monolithic walls seems, at present at least, | 
to have received a very serious check. S. B. 
London, Oct. 26th. 


in this wall occurring some three or tour times in the total length 
of wall—about 100ft. long--and these cracks were always vertical, 
beginning at the top, and continuing down to the foot of the wall. 
This I consider the result of the contraction of the cement, and 





AGRICULTURAL ENGINEERING. 

Srr,—Mechanical science, as applied to agriculture, is settling 
down to the utilisation of principles which have been tried and 
proved to be both peeled and economical. There are now no 
startling novelties before the agricultural world, nor, so far as I 
know, is it necessary that there should be. There are different 
methods of applying the same principles, and there are different 
opinions as to the greater or less economy in these various modes 
of their application. But these refer to minor points of detail 
only, and they are of no great moment to the practical farmer, and 
therefore they are of no great importance, except it be for the com- 
mercial instruction they afford to theagricultural machinist. Hitherto 
the practical farmer has, as a rule, paid all the costs incidental 
to a revolutionary change in the machines, or sets of machines, 
which have been considered necessary for doing the modern work 
of afarm. The day for this element of the manufacturer’s calcu- 
lation has, however, been eclipsed by the power of competition. Thus 
the business of agricultural machine and implement making has 
resolved itself into the art of correctly applying known principles; 
adapting them to practical data; and the quality of work in which 
these principles and this adaptation are embodied. Ploughs, 
harrows, cultivators, rollers, threshing machines, and everything 
else which belongs to the machinery of a farmer, come under this 
rigid rule. In other words, the main question now is, what is the 
cost for ‘* wearing parts?’ It is this question, and not the novelty 
of discovery, to which both the manufacturer and user of agricul- 
tural machinery must now look for increased profit, as this can now 
only come from a redticed cost of production. 

These somewhat abstract considerations have been induced by 
recalling past discussions in agricultural journals between this and 
that manufacturer, and comparing these views with our own 
practical observations. The false importance and the baseless en- 





VELOCIPEDES, 

Str,—The velocipede having become what our American friends 
would call an “institution,” I think the enclosed rough sketch will 
be acceptable to your readers : 

There are various patterns, 
only, as shown in the sketch. 


The best is mounted on two wheels 
The peculiar feature in this vehicle 
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is the swivel-handle H, which rotates in a horizontal plane to guide 
the apparatus, and in a vertical plane to pull a string, which is 
wound round it, acting on the brake. The price of a velocipede of 
this sort is about £12. The best maker is Michaud, Rue Jean 
Goujon. Enthusiasts assert that is easy, with a good velocipede, 
to bowl along at the rate of twenty miles an hour, 
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couragement which have been given to the manufacture of agricul- , might only reach the point of showing that the result might be 


tural machines, have induced so many little men to enter the field | attained by either of the two processes, without determining any- 
that this business is now so much in danger of being overdone that | thing as to their identity in patent law. 


skilled engineers, who have won a trustworthy name, are likely, un- 
less proper precautions be taken, to have the position they have 
fairly occupied materially weakened. It is hoping against 
hope to look at the present situation and construe it in any other 
fashion, The agricultural implement trade is being greatly over- 
done. I need not enter into details, as these are known to every- 
one in the trade. This very knowledge, too, is one of the elements, 
which is the cause whereby the standing of the leading men is being 
sapped, while the sappers themselves are constructing the groove 
which will conduct them to their own ruin. In this I more 
particularly refer to the rivalry in display, which takes place at 
agricultural shows, between leading men, and the senseless ambition 
which prompts small and needy manufacturers to make a great 
effort to produce an effect on the national agricultural mind. The 
worth of this may appear to them to be important, but, in reality 
its value, so far as they are concerned, must prove to be profitless. 
To put this position in a sentence, the agriculture of this country 
cannot sustain the expenses that will soon be required of it, if all 
the machinists, that are now springing into self-asserted importance, 
expect to attain the position at which they are evidently aiming. 
But apart from these periodical costs, which the manufacturers 
have merged into, there is the extravagant commission or discount 
which is now demanded by the middle man—the implement agent. 
This secondary, or intervening, competition, is now so active and 
severe, that ambitious and energetic, and perhaps not over-scrupu- 
lous, men, are striking out a new line for themselves in the form of 
co-operation. It is true this latter system has, thus far, been kept 
in abeyance by the combined action of established agents and the 
response made to them by the manufacturers whom they represent. 
But if an excess of producers enlarge their means of production, 
and rely on making an adequate return by increasing their travel- 
ling and show-ground expenses, and making their discounts heavier 
and the credit they give longer, then co-operation or direct sales at 
** trade prices ” will shortly be the only alternative left. 

In this I have merely taken a cursory glance at the home trade. 
Up till recently great reliance has been placed on the probable 
demand by foreign nations for British-made agricultural ma- 
chinery. A few years ago there was some ground for this belief, but 
if we summon courage enough to lock current prospects in this 
direction full in the face, and to acknowledge our disappointment, 
we must admit that this belief has of late been very much shaken. 
America, for example, has, by some means or other- whether wisely 
or not I need not stop to discuss— become impressed with the 
belief that it is her duty to herself to encourage home industry by 
making foreign manufacturers, who say they have superior advan- 
tages, contribute something towards the great national expenses of 
that country, if they take advantage of its markets, France and 
other continental nations adhere tosimilar views, Our own colonial 
empire in the East has, I believe, a special tariff of import duties, 
while Australia has gone as far as any other nation in adjusting 
taxation, after her own domestic notions, as to what is best for her 
home trade and population. 

In support of these views I have only room for one extraneous 
extract. This was written by an Englishman, a personal friend of 
my own, an out-and-out “‘free-trader,” too, when in his native 
country, and who had long been a correspondent of London agri- 
cultural journals previously to his emigrating above two years ago 
to edit the journal from which we quote. I refer to the Mel- 
bourne Ecmomist ; 


**Ploughing matches,” says the Economist of July 17th, “‘are | 


now being arrange! by the various local agricultural societies, and 
rather heavy prizes are offered. It is worthy of note that up to 
the present date nearly all the prizes already won have been awarded 
to ploughs by colonial makers. The importation of implements of all 
kinds from England is rapidly decreasing.” 

This proves more than I have argued, both as regards utility 
and economy and the check that has been given to the home trade. 
But to this subject I shall return. . M. G. 

London, Oct. 26th. 





PATENT LAW, 

S1r,—I propose at present to continue the explanation of my 
proposition, advanced in my paper read at Birmingham—‘“In a 
grant of letters patent the subject of the grant is a process atid not 
a product”—by referring to some judicial utterances of Lord 
Justice Wood. 

I will take the case of Morgan ». Fuller, relating to apparatus 
for raising and lowering th: heads of carriages. In this case the 
** process,” as I call it, was held to be new, ali hough called in ques- 
tion, and the subsequent patent, alleged to be an infringement, was 
decided to be distiuct from the former one. From this case, then, 


we get a comparison of the “‘ process” under the plaintiff's patent muc 


with the previously existing apparatus, in order to determine the 


| etiployed. 


But take another extract from the same judgment :—‘‘Of course 
nobody has a right to say, ‘I have improved upon your patent—my 
patent is better than yours’; that wiil not do. But if you find that 
these things, which are said to be colourable do substantially and 
really ditfer from the mode which has been adopted by the plaintiff, 
if you find that by adopting this different mode of using wire, or 
chain, and pulling instead of pushing by the lever, objects of con- 
sidvrable importance have been arrived at; and if you find these 
two things co-existing, that in the first place, you could not apply 
the defendant’s invention to the plaintiff's carriage -a carriage, 
namely, with head-joints ; and, secondly, and on the other hand, 
you can apply the defendant’s process to a great number of things, 
to which the plaintiff's process cannot be applied: if you find 
these two things concurring, and find moreover other co-existing 
advantages, I think one may fairly say there is a bond fide varia- 
tion of method adopted for achieving the same result—a variation 
which does not fall within that strict, and definite, and distinct 
machine, to which I hold I am compelled to confine the plaintiff.” 

The latter words show that in order to support the plaintiff's 
patent as to novelty, it had to be construed strictly, definitely, and 
distinctly. And the necessity for such distinct construction is of 
growing importance. The absence of it leads to all kinds of abuses 
that are to a great extent preventible by efficient administration. 

I could support my views by reference to the expressed opinions 
of Lord Justice Wood in various modern cases, but I cannot ven- 
ture to trespass so far on your valuable space. What I am anxious 
to maintain is that, “with regard to questions of patent right” 
this universally able, and univerally esteemed, Judge uniformly 
tested inventions by considering whether or not their respective 
processes were colourable equivalents. It was not held by him as 
a sure test to consider, merely the products or results, or even to 
consider whether or hot the processes were in a sense mechanical 
equivalents, the real test was as to whether or nut they were 
colourable equivalents. 

WILLIAM Spence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, 20th October, 1868. 





CORONERS’ INQUESTS AND BOILER EXPLOSIONS, 

Str, — As one interested in the inspection of steam boilers, I beg 
the favour of a few lines respecting the very able paper of Mr. 
Fletcher, the chief engineer of the Bhimeheotar Association for the 
Prevention of Boiler Explosions and Atfording Guarantees against 
Explosions—an association which, I know, has been instrumental in 
preventing boiler explosions in the districts in which its inspectors 
operate. | know also that, as an association, it would be the means of 
doing much more good Were the reports of its inspectors enforced in- 
stead of being left to theoption of the boiler owner who, in five cases 
out of six, takes very little notice of the report, and in many cases 
1 know treats such report with indifference and even contempt. I 
cannot thiyk that Mr. F. is ignorant of these facts, therefore I am 
the more surprised that at the end of such a valuable paper he 
should couclude by condemning a compulsory system of inspection 
of steam boilers, and by throwing cold water upon the recom 
mendations of coroners’ juries to the effect that Gevernment 
interference is necessary, in order to prevent those most lamentable 
and oftentiines so-called most disgraceful accidents, 

Mr. Fletcher says, “there are serious objections to suchacourse,” 
as “such a system of inspection must be carried on by rule,” 
which would be “harassing” ‘‘and an impediment to progress,” 
also that ‘* the steam user would be left perfectly free as regards 
| the management of his boilers, but would be held responsible for 
| results, and the Government would not interfere until a fatal 
explosion had occurred,” &c. In reply to which, I beg to say that 
I fail to see why any system should be objectionable on account of 
its ‘being carried on by rule,” if such rules were good rules. It 
does not prove, however, that because such rules might be 
‘harassing to the steam user,” that they would be necessarily 
bad rules, or “an impediment to progress.” I+ would certainly be 
a faulty system of compulsory inspection that left the ‘‘ steam 
tiser perfectly free, as regards the management of his boilers, but 
esponsible for results;” and I have no conception of any reasonable 
system of compulsory inspection of steam boilers that ** would not 
interfere, before a fatal explosion had occurred.” On the contrary, 

aii too much afraid the interference would be felt too soon by 
the great majority of steam users, just as the interference of the 








Factory Acts was felt at first to be ‘‘ harassing” to the employer, 
but (a8 all are willing to acknowledge now) beneficial to the 
It would be very harassing, I have no doubt, to many 


\ employers if one rule of a compulsory system of inspection required 


i 


question of novelty, and also a comparison of the same “ process” } : ; : 
with that under the subsequent patent, in order to determine the , of¢e @ year to have a thorough inspection of their steam boilers. 
question of infringement. And the point to be observed is that | Rule 3. It would, I know, be extremely harassing to many steam 


the ‘‘process” is virtually (although not altogether in teriis) re- 
garded as the test of similarity or difference. 

The judge, with reference to the plaintiff's patent, said :—‘‘It 
appears to me that what he did is this: that he describes this 
amped mode of doing what many were trying to do, which he 

as achieved in one way, and which others may achieve in another 
way. It here becomes important not to be misled by the term 
mechanical equivalents, because every one who is trying to lift 
up and pull down the head of a carriage must do it by some 
mechanical power. Some were trying to do it by a pulley, others 
by a lever. The first, Simon Humphreys, did not succeed very well. 
Others were trying in a variety of different ways ; and it does not 
do to say because I have achieved it, by applying one mechanical 
force to the moving of these head-joints, therefore you are not 
to effect the same objectif you really, bond fide, adopt a mechanical 
contrivance for doing the same thing, but do it in a different mode, 
and in a different way.” 

The judge then objected to the argument for the alleged infringe- 
ment as unsound, and thus characterised it as put by counsel. 
He said ‘**that in effect the machine produced by the defendant 
does exactly the same work as that produced by the plaintiff.” 
The judge then continued :—‘*‘ Of course, in all varieties of escape- 
ment for watches and clocks, the result is an escapement of a 
watch or clock, but there may be a great many modes of effecting 
that object. No doubt, in one sense, whatever mode is adopted, 
in argument it may always be said that mechanical equivalents are 
used. But the thing must be tested in this way—as to whether it 
is a colourable equivalent—for that is a much better phrase to be 
used with regard to questions of patent right.” 

All this amounts to saying that when one invention is compared 
with another the test of similarity or difference lies not in the 
product or result, but in the process or mode of manufacture. The 
point adverted to, with reference to mechanical equivalents, is very 
important, as indicating that the doctrine has not so much breadth 
of application now as formerly. This follows in the nature of 
things from the ground of invention in manufactures becoming 
more covered, And it is more than ever essential that the proper 
tests should be applied to patented inventions by those who have 
authority to try cases. 

That is a valuable expression of opinion contained in the words 
quoted above :—** No doubt in, one sense, whatever mode is adopted 
in argument, it may always be said that mechanical equivalents are 
used.” The inference from this is, that the test does not lie in the 
mere fact of one mode being a mechanical equivalent for another, 
in the sense of its being merely another arrangement of mechanical 
parts capable of doing the same work.” But (in the words of the 
learned judge) “the thing must be tested in this way—as to 
whether it is a colourable equivalent.” = 

The test applicable to the question as to alleged mechanical 
equivalents lies in a comparison of two processes with reference to 
& given purpose. A comparison of two products or results would 
not necessarily lead to a right answer to the question, since it 








every man in charge of a steam bviler to be able to read and write, 
less to be able (as he ought to be) to teJl by calculation what 
ressure his boiler was working at. Rule 2. It would, I know, 

very harassing to many steam users if they were compelled only 


users to be compelled to desist using 4 steam boiler after being 
pronounced dangerous by the inspector. ‘These, sir, are three 
simple tules I would embody if I had the framing of a Government 
system of inspection. It is strange that they should be necessary 
in an year of grace 1868, but so it is, and I challenge Mr. Fletcher 
to deny it. 

During my experienice, sir, as a sub-inspector to the Manchester 
Association for the Prevention of Boiler Explosions, without the 
guarantee, I was frequently insulted, and told point blank by the 
manager of one establishment —the pruprietor of which is noted 
for his reform declamation, and who says he represents the intel- 
ligence of the country in the Commons House of Parliament, 
and belongs to a party who claim to have passed all the good mea- 
sures during the last thirty years, &c.—that I *‘was asource of annoy- 
ance,” because I repeatedly reported him to be working his boilers in 
a disgracefully dirty and unsafe condition. This, sir, is only one 
of a number of instances, during a service of nearly four years to 
the Association of which Mr. Fietcher is now chief engineer, at 
the end of which term I was requested to resign because (in the 
words of my chief) ‘‘I was too good an inspector.” In the dis- 
trict to which I was assigned there had been no explosion to any 
boiler under inspection; in the other districts there had been ex- 
plosions to boilers under the inspection of the Association. Nearly 
six years ago I had the audacity to start myself as a boiler in- 
spector for the public, intending to devote the whole of my time to 
inspecting. I soon found out that the trading community, asa 
whole, were not willing to pay even £1 per annum per boiler, for 
practical inspection, pure and simple. Alloyed with what is cailed 
insurance, it succeeds better. Does Mr. Fletcher mean to tell us 
that such a system is more effectual than a compulsory system of 
boiler inspection would be, provided, that the inspectors were expe- 
rienced practical men? Will you, sir, allow me, in conclusion, to 
thank those boiler users who do support inspection for the sake of 
inspection—although such are lamentably very, very few compared 
to the great body of the trading community who will not have 
inspection if they can possibly avoid it. One word more, if you 
please, respecting the late boiler explosion at Moxley. I have 
been over those large vertical boilers, 9ft. 10ft. and 1'ft. diameter, 
and upwards of 2uft. long, with three and four puddling or steel- 
converting furnaces, when I have almost trembied, knowing that 
the safety of such boilers entirely depended upon four plates of 
three-eighths of an inch or seven-sixteenths of an inch thick, ex- 
posed to such intense heat, coupled with the fact of their inter- 
nally foul condition, being such as to excite wonder in the mind of 
any reasonable being, how iron could possibly resist such violent 
action of heat and pressure. 

I think, sir, it is incumbent upon all honest men, calling them- 
selves boiler inspectors—especially those gentlemen inspectors who 
never dirty their shirts by going up the flues and inside the boilers, 
but who are nevertheless perfectly cognisant (owing to the reports 
of their sub-inspectors) of the aforesaid state of things—I say, I 
think it is incumbent on Mr, Fletcher and Mr, Marten, as the two 





chief engineers of the two chief associations in England, to con. 
temn, and that publicly and in plain language, all such boilers ag 
those that lately exploded at Moxley, Milltields, Priesttields 
West Bromwich, and other places in North and South Stafford. 
shire, all of wuich were of one class and construction. A very 
noted agitator once said, ** Perish Savoy!” I beg most humbly to 
say, perish the iron or any other trade that cannot be carried on 
without, in addition to roasting people alive, hurling them to death 
and destruction by dozens at once, and without a moment's notice, 

Please excuse me, sir, trespassing so much on your space, | 
think you will agree with me, it is a very important subject, and 
one which cannot be too much ventilated in these days of explo. 
sions, when you scarcely take up a newspaper without seeing a 
record of one or more. JOHN SWIFT, 

Resident Engineer and Inspector, Birmingham, 

Oct. 20th, 1868. 

THE MONCRIEFF GUN CARRIAGE, 

Srr,—Observing in the daily papers that the Moncrieff gun 
carriage is—deservedly, I think—occupying the attention of the 
authorities at Shoeburyness, I venture to submit a description of 
a similar system almost, which 1 proposed to a Lord of the 
Admiralty in November, 1866, It consists, as the plans enclosed 
with this will show, of a movable platfurm or stage placed in a pit, 
and capable of being raised or lowered by means of counterbalanced 
weights applied in the same manner as in ordinary window 
sashes. A gun mounted on any description of carriage can be 
placed on this stage, and all the advantages claimed for the Mon. 
crietf system are obtained, without the expense of converting 
existing gun carriages. 

A great advantage gained by making the platform itself movable 
instead of the gun is, that if the gun is disabled the platform is 
lowered, the damaged gun removed, and a spare one on any ear- 
riage substituted at once; whereas, if the Moncrieff carriage is 
damaged, it must be some considerabl it could be 
cleared away and another fixed. The platform, being always well 
below the brink of the pit, cannot be injured except by vertical fire, 

The platform and gun which it is designed to carry should be 
nearly balanced by weights of concrete, stone, or iron im tanks, so 
as to be capable of being moved with ease; any power almost can 
then be used to raise or depress the stage, but au hydraulic ram 
could be applied with advantage when the battery was within the 
vicinity of the town waterworks, or a natural head of water; in 
any case ordinary tackle and fall would be tound sutticient. Turrets 
and guns in sea-going ships, could be raised and lowered in the 
hold of a vessel by this plan, so that when the ship was making a 
voyage the turret and guus would be below the upper deck, and in 
the right position as cargo, but when required for action could be 
raised by steam or other power, and the ship could fight in any 
weather that an ordinary ironclad, broadside, or turret ship can 
now do. 

This idea, I believe, has been partially adopted in the Staunch 
gunboat; I am anxious to know with what success, as I presented 
this plan to a Lord of the Admiralty in ist6, some time, I think, 


} 





time before 








before the Staunch was built—I will not say thought of. The 
Moncrietf system is very scientific and eminently clever, par- 
ticularly in the way the recoil of the gun is utilised; but the 


carriage is complicated and expensive, and 1s easily disabled, I 
fancy, by even one shot; and the worst [ » is that if the plan 
is generally adopted existing gun carriages must be condemned, as 
they are not capable of couversion; while by the plan I propose, 
which is particularly simple, an iron or wood platform or turntable 
has to be made sufficiently large and strong to carry the heaviest 
gun, and be properly balanced by weights ( ible of adjustment) 
to what it has tocarry. The platform mig ven be made strong 
enough to carry, say, the Millwall shield, so that when the stage 
was raised to the brink of the pit the gunners could lay the gun 
with as much precision as in ordinary practice, as there would be 
very little chance of the shield ever being hit during the short 
time that an experienced gunner would take to lay and fire, 
Again, in loading the gun the ordinary sidearms could be used, 
and there would be no occasion for the rope or jointed rammer. 

My ideas are roughly sketched on the enclosed plans, but the 
principle is so simple that they ought readily to explain themselves, 

I may be sanguine, but it appeais to me that the simplest plan 
of lowering guns mounted en burbet ¢ into pits must eventually 
supersede all other systems of permanent fortifications, on account 
of the cheapness of the works und the security alforded to the men 
and gunners, tu say nothing of the concealment afforded by the 
sunken position of the guns when not actually being fired. 

EK, H, CLARK. 
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Great Grimsby, Lincolnshire, October, 1565. 

[Mr. Clark seems to forget that the Moncrieff carriage is only 
intended to replace barbette guns, oc to be mountel in positions 
where barbette guns could be worked. Hence we do not see that 
“if the plan be generally adopted, existing gun carriages must be 
condemned.” It is perfectly clear that ic is not intended to place 
Moncrieff carriages in casemates and behind shields, therefore 
there will still be a demand of carriages of the old pattern. It is 
also necessary, in Mr. Clark’s method, to make use of some inde- 
pendent source of power to raise and lower his platform, Captain 
Moncrieff makes use of she energy of the recoil stored up in the 
balance weight —a much more economical plan. We do not think 
there is much danger of the Moncrietf carriage being disabled by a 
shot when we consider that it is all concealed.—Ep, E.] 
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MURRAY ON THE STEAM ENGINE, 

Sm,—Under the above heading, I fiud a communication signed 
‘Robert Murray, surveyor of steaim-ships to the Board of Trade,” 
in THE ENGIN&EK of the 23rd inst., in which he asserts, without 
producing a particle of evidence to sustain his assertions, that 
certain statements of mine are “‘untruths,” ‘most ridiculous and 
untrue,” &c. The first statement of mine, which Mr. Marray 
asserts is an “ uutruth,” refers to the law of atmospheric pressure 
on thebarometer. Mr. Murray, in his ‘* Treatise,” had stated that— 
**As the barometer is very often found to siow incorrect results 
(either through ignorance or desigu on the part of the toreman who 
saw it fitted), it would be well it every commander of a steam 
vessel satistied himself of its accuracy befure giving credeuce to 
strange wonders about vacuum.” As a seri us clurge is here made 
against—it may be—intelligeut, honest, and worthy men, upon 
grounds which seem to me untenable, | venture to otter evidence of 
anexculpatory charagter. The witness I produced was Volonel Sykes, 
M,P.,and F.R.S., a gentleman of veracity, wad of high scientific at- 
tainments. If Mr. Robert Murray will do me the favour to reter to 
the * Journal of the Society of Arts” of March 8, 1867, p. 248, he will 
find the words that | attributed to Colonel Sykes, that is—** He had 
known the barometer to stand at 2Uin. at Malabar, while at Coim- 
batore, only about one hundred miles distant, it was at 3Vin,” ‘T hese 
words were used by Colonel Sykes while addressing, as chairman, 
a meeting of the Society of Arts, at which a paper on **Storm 
Signals and Forecasts, their Utility and Public Importance with 
respect to Navigation and Commerce,” was read by Christopher 
Cooke, Esq. 1n the course of bis paper, Mr. Cooke stated that ** the 
astrouomic meteurologists teach tuat tne grout changes of pressure, 
temperature, draught, moisture, electrical displays, beat aud culd, 
are caused by solar, lunar, planetary, and cometary bodies, accord- 
ing to their respective lights and aspects, as they move through 
space, and form certain angles.” Mr. A. J. Pearce, author 0 
**Astronomic Meteorology,” states, that ‘‘on the approwch of a 
northern gale the mercury does not tall ;” »nd Adiual Fitzroy 
admitted that some gales, especially from the worth, came on sud- 
denly and without warning. In the course of the discussion 
which followed the reading of the paper, Captain Selwyn, R.N., 
said that—‘‘As in many climates with which he was 
acquainted, the barometer did not rise and fall at all, asin others— 
there were a number of different circumstances affecting the 
heights of the mercury at which the change from fair to foul took 
place—all empirical rules must be applied with reference to the 
special locality alone to which they were adopted. We need go no 
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further than our own Westmoreland to find an abnormal state of 
things in this respect, and a —_ attention could not be given 
to this point.” Perhaps Mt, Miitray would still ascribe to the 
ignorance or evil design of the foreman who saw the barometer 
fitted all the dire effects produced by solar, lunar, planetary, and 
cometary bodies, according to their respective lights and aspects 
as they move through space, and form certain angles. For reading 
the paper referred to, Mr, Cooke received the gold medal of the 
Society of Arts, and was further hotoured by being appointed one 
of the secretaries to the Roard of Trade, 

Mr. Murray again says, that what I have stated regarding the 
depolarisation of iron sh r. Evan Hopkins, is ‘* most 
ridiculous and untrue.” Mi. Murray will, agen kindly allow 
me to refer him to most of the engineering publications which 
gave accounts of the launching of H.M.S. the Northumberland, 
in which he will find confirmation, strong as holy writ, of the 
statement made by me. 

Mr. Murray further questions the accuracy of my description of 
Ruthven’s hydraulic propeller. Lf Mr, Murray will do me the favour 
to re-consider the matter he will perhaps find that the description 
is correct. 

Mr. Murray states that ‘‘my text has been revised by another 
hand, and interpolated with new thatter which is for the most 
part entirely at variance with my own professional views;” and, 
further, ‘the new matter ruthlessly intrcduced appears for the 
most part to take the shape either of commendatury notices of 
questionable inventions, or of reckless assertions of quasi-scientific 
untruths.” The quasi-scientifie untruths are those already noticed 
by me, no interpolations whatever have been made by me in Mr, 
Murray's text, and of the Whole new matter introduced in the 
‘* Appendix,” why, five pages refer to new and useful inventions 
which Mr, Murray is pleased to call ‘‘ questionable inventions,” 
the rest of the new matter consisting of descriptions of ironclad 
ships of war, and of an alphabetical list of all the vessels in her 
Majesty's navy, in which the guns, tonnage, and nominal horse- 
power of each are ~~ and also the Admiralty formula of 
specification and tender for a pair of marine steam engines with 
surface condensers and superheaters. 

Hence it will appear that I have treated Mr, Murray with all 
consideration and respect, in addition to which I pay him a special 
compliment in the advertisement to the fourth edition. 

Cetober 28th, 1568, ). NUGENT, Civil Engineer. 





Sir,—Mr, Murray’s complaints against us may be very briefly 


doubt from the following facts :—During the sinking of the three 
| first piers, which were sunk only 6 metres or 19ft, 8in. below the 
bed of the river, the excavation had to be made through a bed of 
natural agglomerate as hard as rock. The height of these three 
piers is 3 metres or 9ft. 10in, from the base to the middle level 
of the water, and 9 metres or 29ft. Gin. more from thence to the 
underside of the main girders. When the fourth pile was being 
sunk no hard ground could be found before reaching a depth of 17 
metres or Soft. Yin. from the river bed, but when about 
| 3 metres or 9ft, 10in. below the bed, an old barge was found that 
| had lain there for years, buried right across the site. Here, then, 
| the divers encountered a difficult task to cut through and dis- 
lodge the vessel, the timber havitig become like bog oak or iron. 
| The tota! depth of this pier was 19 metres, 23 metres from the base up 
to the middle level of the water, and from the latter point up to 
| the underside of the main girder 9 metres, or 29ft. 6in., makiag 
| the total height of the pile 28°23 metres, or 92ft. Zin. The fifth 
pile penetrated through the river bed down to a depth of 22°65 
metres, or 74ft. 4in. from the water middle level, which length, 
added to the 9 metres, or 29ft. Gin. of the top part, make 
up a total height of 31°65 metres, or 103ft. 10in. The difficulty of 
excavating for the piers in the river bed, was much increased by 
the trouble met with in keeping the coffer dams clear of 
| water, even though the most powerful centrifugal pumping 
| machinery was used by the Messrs. De Bergue, so that the divers 
were obliged to work ali the time in deep water. The diving 
dresses and apparatus used by the men were of the pattern known 
as Heincke’s, Great Portland-street. 

The sinking of the tifth pier was attended by difficulties and acci- 
dents, at one period considered, by the engineers, to be a failure, 
as far as that pier was concerned. We are informed by our Spanish 
contemporary that to Mr. C. De Bergue’s energy and skill alone is 
due the safe completion of this job. The facts are as follows :—The 
two cylinders composing the pile were at first descending in their 
true course, and, owing to the great depth to be attained by them, 
a load of eighty tons had to be placed on the top of each cylinder, 
so as to overcome the increase of lateral pressure. In this straight 
course the tube slowly descended, when suddenly the tube No. 10 
began to deviate from the perpendicular, and to such an extraor- 
dinary extent, that in the course of one night the declination at its 
base was as much as 1'l7 metre, or 3ft. 8in., and the derange- 
ment in the top level reached 0°135 metre, or lft. 1jin. 

In the presence of such unexpected misfortune, the first thing 
done was to unload the cylinder, so as to prevent any further 
deviation. The next thought of the engineers was to withdraw the 





stated and answered :—(i) We published in ‘* Weale’s Rudimentary 
Series ” a new edition of his book on marine engines (of which we | 
hold the copyright) without consulting him; (2) he thinks we have 
done him an injustice in not giving him the opportunity of makin 
such necessary corrections and modifications as_ his ineronatl 
experience would have suggested; (3) we have employed an editor 
whose competence he calls in question, and whose remarks, he 
says, have been interpolated in the original without distinctive | 
mark, 

To these complaints we simply answer, that of Mr, Murray’s 
existence we were not aware when we went to press with his book; 
that, although the copyright has been in the possession of our pre- 
decessors, Messrs, Virtue Brothers, and Co., and ourselves for six | 
years, as far as we can learn, not a single line bas been received 
from Mr. Murray in reference to this book; and, therefore, it is 
his fault, not ours, that he has not been consulted in the matter 
of a new edition. Finally, the necessity for alterations in anc 
additions to a book on marine engines published ten years ago is 
so manifest that we need not justify the employment of an editor; 
as to his competence, Mr. Nugent will, doubtless, speak for him- 
self; as to the mode of interpolating new matter, with the excep- 
tion of the correction of verbal errors, a few insertions of matters 
of fact, and a seatence or two on the results of experience in the 
matter of surface condensation, the only interpolation of any 
importance occurs at page 71, and it has attached to it the name 
of its author. The appendix is Mr. Nugent’s work; it deals with 
recent inventions; it is referred to in the preface as one of the 
features of the new edition, and cannot in any way be confounded 
with Mr. Murray’s text. 

Thus much as to the personal question. Mr. Murray’s letter, 
however, raises a subject of more general interest. It is, in effect, 
an assertion of an author’s permanent personal interest in a work, 
of which he has sold the copyright without reservation. To admit 
such a principle would be to paralyse the action of publishers, 
especially where scientific works are concerned. An authormay be 
competent, at one period of his life, from the nature of his profes- 
sions and studies, to write upon a given subject, but a change in his 
pursuits might render him the most unfit person, a few years later, 
to prepare the necessary revisions and additions to his work. 
Further, an author may have written well on a scientific subject, 
but his peculiar idiosyncracy may unfit him for appreciating and 
adopting the changes going on around him, and henee he would be 
incompetent to adapt his book to the increased intelligence and 
knowledge of the public. If publishers, then, having invested 
capital in the absolute purchase of such copyrights, are to be sub- 
ject to the dictation and interference of such autbors, it is obvious 
that either the public must suffer in having inferior books placed 
in their hands, or publishers must be prepared to submit every now 
and then to very considerable loss. 

We regret Mr. Murray had not the courtesy to address his com- 
plaint to us privately. We are always ready to meet the reasonable 
wishes of authors whose works we publish, and we feel a more than 
ordinary interest in rendering the volumes of ‘* Weale’s Series” as 
useful as possible to the profession your paper so ably represents. 

VikTUE AND Co, 
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London, 294, City-road, October 28, 1868, 


BRIDGE OVER THE RIVER EBRO AT TORTOSA, 
ON THE VALENCIA AND TARRAGONA RAIL- 
WAY (SPAIN). 

THE bridge illustrated on page 332 was manufactured, designed, 

and erected by the well-known firm of C. De Bergié and Co., the 

engineers of No, 10, Strand, London, Manchester and Cardiff, 

8.W., for Senor D, Jose Campo, the contractor for the railway line 

to Valencia and Tarragona. The ironwork Was executed 

at Messrs. De Bergue’s works, near Cardiff, South Wales, 
and erected in Spain under the immediate superintendence of Mr. 

Cornelius De Bergue. We have before us the official report of the 

Spanish Board of Works, and it certainly speaks well of the sound- 

ness and elegance of the structure. The masonry was executed by 

the contractor, who is also the ‘* concessionnaire.” 

_ The total length of the bridge is 224 metres, or T52ft. divided 

into six spans, two of them, those at either end, being 32 metres, 

or 109ft. Zin, each ; the four other spans being 46 metres, or 151 ft. 
sin. cach. These continuous elie are lift. 3in. from centre to 
centre, and 10ft. Gin. in height.  #itders rest on five piers, and 
two masonry abutments, each pier consisting of two pret wrought 
iron cylinders, 3 metres in diameter at the base and 2 metres at 
the top. The cylinders were sunk into the bed of the Ebro until 
hard ground was struck, and then the interior filled with concrete, 
made of gravel, from the river, and a cement manufactured at 

Zumaya, which is reported upon most favourably by the engineer 

in charge of the bridge as first-rate in quality. At the top of the 

concrete a cut stone is set the full size; the - are sur- 
mounted by a cast and wrought iron Tuscan capita . The girders 
rest on cast iron bedplates. The girders, as will be seen by the 
drawings, are lattices, and stand 4 metres, or 14ft. 3in. apart. 

_The weight of the bridge is as follows : —Piers ( lates and rivets), 

154 tons 14 cwt. ; bedplates and rollers, 20 tons 10 cwt. ; cast iron 


capitals, 6 tons 4 cwt. ; wrought-iron in caps and couplings, 10 tons 
14 cwt. 3 Superstructure, 289 tons 11 cwt.—total, 481 tons 13 cwt. 

During the progress of the works great difficulties were met with, 
panish contemporary tells us were overcome thoroughly, 


and a = 


| cylinders perpendicularly. 
tion of ples is often adopted, and we are glad to find the superin- | 


eylinders, but their shape and the depth to which these had been 
sunk rendered their withdrawal out of the question. It was pro- 
posed then to sink a large caisson, which would encircle both the 
cylinders, and thereby leave room for the divers to work, but the 
difficulty of keeping the caisson dry decided against the proposition. 

The pone to sink two other piles between the already sunken 
ones shared the same fate as its precursor, and eventually the 
engineers called on the contractors to execute the works themselves, 
that is to say, on their own responsibility. A telegram from 
Messrs. de Bergue told their superintendent that if he could not 
again set the cylinders in an upright position they were to be 
cut horizontally, as close to the water-level as possible, and then 
he was to level the remaining upper rings, and complete the 
This method of correcting the devia- 











tendent on the Ebro did not take the suggestion of his principals. 
That plan is a make-shift, and, although satisfactory to the eye of 
a& common observer, is far from a safe mode of construction fora 
bridge. The mode adopted by Mr. Cornelius de Bergue was to 
inerease the number of chains and fastenings by which the top of 
No, 10 cylinder was made fast to the side opposite to its own 
deviation. He then caused the chains to be tightened, as 
the divers worked, by means of screw couplings. This strain 
on the cylinder top was relieved by a powerful auxiliary 
pushing force, applied against the opposite part of 
cylinder by the aid of a hydraulic press. This 


the 


proved. At the base of the cylinder the mischief lay, and this 
poles was immersed 19 metres deep in water, so that oblique stays 


eutting atone end, andresting on the defective point of the cylinder. 
The divers then excavated the grouiid around the half base of the 
cylinder, against which the stays rested, inside, outside, and 
beneath the shell of the pipe also, thereby loosening the adjacent 
strata of hard river bed. The eylinder was then reloaded, the 
eater portion of the load resting on the half opposite the stays. 
Cnder the combined action of the chains, hydraulic press, the 
can it be wondered at when we say the pile slipped down, and 
as it descended the perpendicular was attained in part, and 
by repetition of the same mode eventually the cylinder was 
declared by the engineers to be in position’ The sam 
operation was resorted to in the ease of No. 9 cylinder, which, 
however, had not deviated so much from the perpendicular, but 
the imen and the gearing were in working order, and ve 
difficulty took place in righting the pile. Both these cylinders 
were then filled up with concrete, and eapped as before described. 

The work of getting the girders into position was speedily accom- 
plished without further accident, However, misfortunes seldom 
comme alone, and, when the test had been applied to the bridge, 
it was found exactly double the straining weight specified. The 
“Oahire des Charges,” or specification, set forth “ that the official 
bey would consist of spreading a uniferin load of 4000 kilos., 
or folk tons ;” but iustead thereof, when the load was weighed in 
presetice of the Government inspector, it was found to be 9000 
kilos,, or nine tons per metre tun—that is to say, more than 
double the load contemplated whett the ironwork was being con- 
structed at Cardiff. 

It is gratifying, then, no doubt, to Messrs, De Bergue to find, 
from the report of the Governiieit engineer to the late Spanish 
Goveriiinent, that “the arrow did fet show a greater deflection 
than 31 millimetres, or 1,{;in. under this great load.” The Board 
of Works at once passed the bridge for public traffic, 








HAVRE EXHIBITION AWARDS. 

THE closing fétes of the Exhibition at Havre, took place on 
Monday the 26th, instant, under the presidency of the Minister of 
Agriculture, Commerce, and Public Works; and, in the presence of 
tle Prefect of the Seine, the Sub-prefect of Havre, anda large 
number of notables. After the distribution of prizes, the Minister 
and visitors made a final visit to the Exhibition; and in the evening 
amagnifieent banquet, of nearly four hundred covers, took place in 
the Club-house, in the exhibition garden, furnished by the TZ'rois 
Freres of Paris. 

The highest awards, or Diplomas of Honour, were alone an- 
notiheed &@t the meeting, but the following will, we believe, be 
fouiid td be an accurate list of the Whole of the awards made to 
British exhibitors, in the classes bony 9 specially interest our readers, 

Crass f, 

Diploma of Honour.—Messrs. R. Napier and Sons, Glasgow. 
Models of vessels constructed by the firm, namely, steamers, 
Queen of the Orwell, Macleod, Vikingen, and Vaynol; sailing 
vessels, Roslyn Castle, and Pembroke Castle (the only Diploma of 
Honour, except one to the Messageries Impériales, in the class of 
shipbuilding, &c.). 

Silver Medals. — Palmer’s Shipbuilding and Iron Company 
(Limited), Jarrow: Models of vessels in course of construction :— 
Yacht, Cornelia; screw steamers, Nevada and Idaho; mail steamer, 
Brindisi; ten gun battery; yacht, Xantha.—London Engineering 
and Iron Shipbuilding Company: Models of vessels :—G. Robin- 
son and Co., Cork, models and plans of vessels; Henderson, Coul- 
born, and,Co , Renfrew, models and plans of vessels; Birnie and 
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Co., Montrose, models of vessels; Capt. H. Lumley, London, 
patent articulated rudder, 


pressure, | 
we are told, gave great hopes of @ successful result, as the sequel | 
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Bronze Medals.—T. Wishart, Shove-street, Ayrshire, models of 
vessels; 8. and H. Morton, Leith, slip for hauling up vessels; J, M. 
Kilmer, Chester, auxiliary propeller. 

Honourable Mention.—Hamnilton’s Windsor Ironworks, Liver- 
pool, iron boats, 

Crass IIT, 

Gold Medal.—C. Martin, Neweastie, anchors. 

Silver Medals.—Scott, Liverpool, wire rope; T. P. Jones, Dudley, 
cheins; Hawks, Crawshay, and Oo., Newcastle, chains and chain 
cable. 

Bronze Medals.—Peacock and Buchan, Southampton, paints; 
J. Bethel and Co., London, creosoting wood; Pow and Fawcus, 
North Shields, chains; Skinner, London, steering apparatus; 
Emerson, Walker, and Co., London, capstan; H. P. Parkes, Tip- 
ton, chains; F. Glover, London, anchor slip for falls. 

Honourable Mention.—Reed, Louch, aud Co., London, cordage; 
R. T, Dunn, Glasgow, ship’s medicine chest, 

Ciass IV, 

Diploma of Honour.—Parkiuson and Frodsham, London, chrono- 
meters. 

Gold Midal. 

Silver Medals 


Victor Keelburg, London, chronometers. 
Captain Albini, London, registering Seneees 


| F. N. Gisborne, London, mechanical ship telegraph; M’Gregor an 


ad to be applied at that point, abutting against the bottom of the | 


load of eighty tous in weight, and the other works above detailed, | 


Co., Glasgow, ship compasses ; Reed and Sons, Newcastle, chrono- 
meters, 

Bronze Medals.- G. Hornsey, Southampton, mechanical ship 
telegraph; J. S. Gisborne and Co., Liverpool, improvement in 
Morse’s telegraph ; A. and M. Weir and Co., London, pneumatic 
ship telegraph ; J. Levi and Co., London, optical and nautical in- 
sltruments. 

Honourahl'e Mention. —W. Weichart, Cardiff, chronometers, 

Crass V. 

Diploma of Honour.—Dr. Frank Buckland, London, pisciculture, 

Sitver Medals.—W. Hounsell and Co., Bridport, fishing nets ; 
Kirby, Beard, and Co., London, fish hooks, 

Bronze Medals.—Allen and Gragg, Lowestoft, nets; Wadkin and 
King, Manchester, thread for nets. 

Crass VIL 

Gold Medal,—Board of Trade, London, rocket apparatus for 

saving life from shipwreck. 


Silver Medal. —G. Peacock, Starcross, life-saving mattress, 
Honourable Mention.-—Donalson, Neweastle, liteboat, &c. 
Crass X, 
Veda!.—Reilly and Company, London, guns, 
Crass XL 
Silver Meda F. Crace Culvert, and Company, Manchester 


phenie acid; H. Bollman Condy, London, disintectants. 
Crass XII.—Section 1. 






Diploma of Honour.—WBarrow Hematite Iron Company, James 
Russell, and Company, Weduesbury -Tulles. 
Silver Medals.—Patent Plumbago Crucible Company, London, 


crucibles; Joshua Byers, and Sons, Stockton-on-Tees, lead. 
AND 3. 
Liverpool, road locomotive. 
lver Meda and H. Gwynne, and Company, London, 

centrifugal pumps; James, Son, and Company, Liverpool, Adair’s 
patent pumps; Charles Powis, and Company, London, machines; 
b. Massey, and Company, Manchester, steam hammer, 

Bronze Medals.—A. Wilson, and Company, Vauxhall, patent 
injectors; Shuttleworth, and Kermap, Shoreham, pumps, 

SecTION 4, 


SECTIONS 2 
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Medal.-—S, Chatwood, Bolton, iron safes. 
SECTION 8. 
Silver Meda/.—Silicated Carbon Filter Company, Battersea, 


London, filters. 

Bronze Medals.—London Water Purifying Company, filters. 

Section 10, 

Gold Medal.—Siy W. A. Rose and Co., London, railway grease. 

Si/ver Medals.—H. Stephens, London, wood stains; Universal 
Paint Company, London, paints. 

Bronze Medals, —Webster and Co. , Birmingham, paints; McDougall 
Brothers, London, disinfecting soaps, &c. 

Hon urable Mention.—J. Mcinnes, Liverpool, metallic paint. 

Section LL 
Bronze Medal.—Engert and Rolfe, London, felt. 
Section 12. 

Diploma of Honour,—-Waynue and Co., Cardiff, coals. 

Gold Meda!s.—Marly Hill Coke Company, Liverpool, coals; John 
Brogden and Sons, Cardiff. 

Silver Medals.—Bwilfa Colliery, Cardiff; Bedlington Coal Com: 
pany (Davidson’s West Hartley); Cowper and North Seaton Coal 
Company (Cowper's Hartley); Seaton Delaval Coal Company 
(Hastings’ Hartley); W. Baird and Co., Glasgow, coals. 

Medals.—Hirwain Coal and tron Company, Cardiff ; 
Coal Company, Cardiff; Llynvi Coal and Iron Company, 
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Crass XIL 

Gold Medals.—Johnson and Co, London, Portland cement; 
Francis and Sons, London, Portland cement. 

Br #edal.— Anderson and Son, Belfast, roofing felt. 

I er of foreign exhibitors was, according to the report, 
rather more than 1400, and of these 494 were British; the two 
Americas being next in importance, and contributing 262 exhi- 
bitio all Germany, 193; Belgium, 178; Holland, 123; and so on 
down to the one exhibitor of Siam, the king himself. The 
Minister made special reference to the importance of the English 
portion of the Exhib tion, and laid great stress on the growth of 
the relations of th: two countries, instancing the fact that 
between 1848 and 1866 their commerce had risen from £8,000,000 
to £72,000, 000 sterling per annum. 

















Corron SpPrinnine IN SwitzerRtanp.—One of the chief in 
dustries in Switzerlatd is the spinning and weaving of cotton 
Cotton spinning is spread over the greater part of eastern Swit- 
zerland,. The number of spindles employed in all the establish- 
ments represents a total of nearly 1,600,000, distributed us 
follows :— 





Spindles, Spinniag Mills, 


Canton of Zurich .. .. « ec GOT, 82 we oe of 78 
i Aare oc oc 0d oc 26,603 .. oe of 22 
> St Gall... o ee co B7R,136 oe ce oe 20 
” Zug ee co 00 co ve 109,00 2. wo ov 4 

Glarus . « ee 200000 .. oe of 13 
SchweltZ.. .. oe oe. 50,4090 
Paurgan .. + 20 of 45,500 
9 Gri-ous , os ee 
ain Berne oe 8 
bs Soleure .. eb ef ee 
a Basle ee ee ef ee 
Schaffhausen.s «2 «+ 
Lucerne «2 ss es oe 





The number of workmen employed is 15,400, and when the 
superintendents, staff for management, other employés, and the 
families of workmen, are added to this number, it gives a total of 
30,000 individuals who obtain their living by cotton spinning. 
The annual production in Switzerland from cotton spinning is 
338,630 quintals. In 1856 18,504 quintals of spun cotton were 
exported against 4818 imported. In 1863 53,836 quintals were 
exported against an importation of 47,474, and in 1806 the expor- 
tation fell to 35,738 quintals, against an importation of 
16,686. This fact, says the Fogho Federale, must not be 
attributed to a decrease in the production ; for to this hypothesis 
may be opposed the increase in the importation of raw cotton and 
in the exportation of cottons in the years 1864, 1865, and 1866, 
It must rather be admitted that spinning has increased in Swit- 
zerland, and that consequently the consumption of cotton has 
increased, which causes an increase in the importation, Propaga- 
tion Industriedle 
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FOREIGN ACENTS FOR THE SALE OF 


PARIS.—M. XAVIER, Rue de la Banque. . 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers, 

ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 v 51. 
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PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tur 
Enoineer is actually more than double that of the low- 
priced engineering journa’'s combined. Of the influential 
character, or QUALITY, of its circu/ation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST KEACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 





TO CORRESPONDENTS. 

,* We cannot undertake to return drawings or manuscripts, and 

must therefore request our correspondents to keep copies. 

H, M. C.—Accepted with thanks, 

Rattway (SronGe CLotus).—A letter lies at our office for this correspondent. 
A Dery Sunsckiser.—Templeton's ** Workshop Companion" will answer 

your purpose 

CriviL ENGINEER. 

the 3rd of May, 1562. 
G. B. (Liverpool).— You can sell your collection by advertising it. 
to give tt away, offer it to South Kensington. 

N. B. W.- We are unatle to express an opinion, as we have no practical know- 
ledge of the subject. Consult a licensed victualler or a brewer. 

N.. Elliott Brothers, mathematical instrument makers, Strand, are the sole 
avents in this country for the sale of the Riv-hards’ mdicator, which is the best. 
A Youne Supscriser.—We do not think a gas engine will sutt you, as your 
We should advise you to have one of Jackson's steam 
You will find a description in 


RK 


work is so variable. 
engizes as now used in the London warehouses. 
‘Tne ENGINEER Of September 25th, 1*64. 

A. Z.—/f you will refer to Tue ExGineer for Norember 8th, 1867, you will 
find a paper on mechanical laws. contaming, at p. 293 a great deal of informa- 
tion respecting the construction of emery wheels. Common polishing wheels are 
co cred with buff leather, to which flour emery is applied, a little grease being 
used to make it adhere to the leather. 

Rk. O L Norwich). — (1) Witha force pump. (2an7 3) I! will have a pres- 
sure 100 times greater than that of the atmespher.—that is to sau, 1470 1b. per 


square inch, (4) Made to order by most engineers (5) Yes. You can carry 


You will find a technical dictionary in our impression of | 


If you mean | 





‘yas enough for your purposes we fancy, in very strony india-rubber bags. The | 


pressure need not exceed two or three atmospheres 

T. W. (Old Foundry We believe that a machine to be worked by women was 
exhitated at Paris, but it is of no practical value, so far as we are aware. 
Several forms of rock-drilling apparatus have been tlustrated by us at various 
times. "Jf you will say which you want we will forward the numbers containing 
them, if they are in print, 

G. M. - There is no distinct work or treatise on the lnk motion. The best investiga- 
tion of its properties will be found in Clark's ** Railway Machinery ;” Burgh’s 
** Treatise onthe Slide Valve.”’ last edition, you may read with advantage. It 
is a small book, and not expensive. You can procure tt from Messrs. Spon 
Charing Cross. 

Exaurrer.— The diagram is very fair Jt would be improved by admitting 
steam a very little sooner. The expansion curve is not quite what it should be. 
The valve cither moves too slowly when closing the port, or it leaks. or else the 
evlinder is unjackeited, and a good deal of water is condensed at the beginning 
of the stroke, ant subsequently re-evaporated. The great defect is sluggishness 
in the motion of the valve. 


THE MONT CENIS LOCOMOTIVES. 
(To the Editor of The Enyineer.) 

S1r,—I ask leave to correct an error in my note to you of the 20th inst on 
this subject It should read :—“ And the lengths of the rods should be such 
as to for.n with each other an angle of about 60 deg,, when the cranks for the 
coupling rods are on their centres.’ P.J.L. 

Manchester, Oct. 24th, 

SUBMARINE LANTERNS. 
(To the Editor of The Engineer.) 

S1rx,—I should be extremely obliged to you if you could let me know in 
your next number whether there are any submarine lanterns which could be 
employed for diving purposes during dark weather, and where they are to be 
had. H P. 
[Such lanterns have been invented andmade. Perhaps some of our correspondents 

can tell** H. P.” where they can be purchased.—Ep. E. 


sus 





MEETING NEXT WEEK. 
Society or ENGingERS.- Monday evening, November 2nd. at half-past 
seven o'clock a paper will be read on “ Modern Gasworks at Home and 
Abroad,” by Mr. Henry Gore. 





Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE |.EOPOLD RICHE ; al/ other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand London, W.C 

THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \\s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission a 

Advertisements cannot be inserted unless delivered before seven o'clock on Thurs- 
day evening in each week The charge for four lines and under is three shil 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 
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FREE LABOUR, 

We made some observations, recently, on the political 
aspect of the labour question, suggested by the persistent 
efforts, which are being made to neutralise, as far as possible, 
the errors and evils of trade’s unionism, as it now exists, 
without contravening in any way the just and acknow- 
ledged right of labour to seek for itself the best market, by 
every means except those which tamper with the free in- 
dividual action of each of its constituents. Oddly enough 
our attention has been turned to quite another aspect of 
the free labour question by a visit we recently made to an 
establishment which, though in effect one of the largest 
factories in the north, is very far indeed from representing 
any phase of free labour. The West Riding gaol at Wake- 
field is at once the most extensive and the best managed 
of all our county prisons, and is, in fact, on so extensive a 
scale that, besides providing for the correction of offences 
committed in a large and important a division of the 
country, it is generally capable of receiving 200 or 300 
farmed-out prisoners, from gaols which are deficient in ac- 
commodation. It can hold some 2000 prisoners, for 1400 


or 1500.of whom there are separate cells. At the time of 
our visit there were about, 1400 prisoners in the gaol, of 
vhom 250 were contracted for by the gaol trustees, and 


| 


| 
| 
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were, in fact, an overflow from the Coldbath-fields prison. We 
believe that, without exception, the whole of the inmates 
are industrially employed with just as much activity as if 
they had been pursuing ordinary trades elsewhere. The 
staple manufacture of the establishment, as is now the case 
in agreat numberof English gaols, isthe working-upof cocoa- 
nut fibre into mats and matting of all descriptions. But, be- 
sidesthisalmost every kind of work connected with the feedin 

and the clothing of the prisoners, and the maintenance, — 
improvement of the prison buildings, is performed by gangs 
of prisoners under the superintendence of a numerous 
staff of warders, from which results a notable economy to 
the ratepayers, and we have little doubt, in most cases, an 
improving influence on the minds of the prisoners, The 
aspect of the place, in fact, was far more that of an ex- 
tremely well-regulated factory, than of a house of correc- 
tion, for about half the inmates are at most times in that 





stage of their term which admits of their being employed | 
in large bodies in the opening, carding, cleaning, spinning, | 
and weaving, of cocoa-nut fibre fabrics, or in the daily | 


duties of the prison; while the remainder are still under- 
going the svlitary portion of their sentence, but are 
employed with equal diligence in their cells, principally 
on door-mats, and such small work as can be wrought 
without machinery. The tread-wheel, and the prison dress 
were almost the only things to remind us that labour was 
compulsory, and the fact that the former was supplemented 
by a steam engine of considerable power, working on to 
the same line of shafting which connects the 100 man- 
power tread-wheels with the weaving department, seemed 
to take away some of the idea of punishment connected 
with a particularly servile labour. The adoption of steam- 
power, by the bye, in the Wakefield Gaol, has given great 
umbrage to other northern prisons, which had for some 
time carried on the cocoa-fibre manufacture by hand with 
considerable profit, and whose managers seemed to evince 
a prejudice as narrow-minded as that, which showed half a 


century ago such ferocious opposition to mules, and 
power-looms. Nor is the direction of the West 
Riding Gaol itself entirely free from old-fashioned 


absurdity, for we were surprised to find that the 
trustees pride themselves on the possession of special 
textile machinery not yet known to the public, and 
the action of which they inagiue they can keep secret fur 
the benefit of the prison. Practical men are very well 


aware that an invention requiring the mavipulation of even | 


a very few hands, who can be highly paid to preserve 
secrecy, will shortly leak out, if it possess any intrinsic 
value. Nothing, however, can exceed the absurdity of 
attempting concealment in the present instance, except, 


| indeed, it be exceeded by the injudiciousness of a cour-e, 
| which lays a public body open to the accusation of con- 


cealing a useful process from the community at large, in 
order that the ordinary manufacturer may be undersold 
by convict labour. When we have said thus much, how- 
ever, we have noticed perhaps the only failing which it is 
possible to attribute to the management of this admirably- 
conducted prison, the governor of which seems equally at 
home in the direction of the minutest details of the 
manufacturing arrangements, as he is in the enlightened 
consideration of the great social questions involved in our 
dealings with the criminal classes, 

It may seem that we have wandered far from our 
original intention, but the fact is, that the contemplation 





of such an active factory under the management of local | 


trustees, and having for its object- as a factory, not asa | hou ry, thet say 1 
| sanctioning such institutions, will violate uo fundamental 


gaol—the mitigation of local taxation, has brought forcibly 
to our minds many of the argaments which have been 
from time to time put forward for the employment of 
labour in times of national stagnation, or as a means 
at all times of extending the only form of material assist- 
ance to the unemployed, without at the same time 
degrading them from destitution to pauperism. The 
forms in which the nation at large or its local trusts have 
—we may almost say, recently—begun to provide labour 
partially remunerative for the lowest classes of society 
are three We have, first, the workhouse, with its partial 
and ill-regulated employment ; second, the reformatories, 
almost exclusively devoted to the young, and as yet alto- 
gether inadequate to the purpose for which they are 
intended ; and, lastly, some of the district, and all the 
convict prisons, With the exception of the latter, the 
convict prisons, the other classes of employment are almost 
altogether of modern origin, and only gradually creeping 
into general application. Now, none of these classes make 
even an approach to supplying perhaps the greatest social 
necessity of civilisation, viz., the even partial employment 
of that large section of the labouring classes, who, though 
as yet far from being paupers, and still farther from being 
criminals, are yet in destitution from want of an oppor- 
tunity of earning their bread, and from which section we 
fear that a daily increasing proportion of stragglers fall 
away to chronic pauperism on the one hand, or crime on the 
other—in the one case becoming a burden, and in the other 
both a burden and a pest to society. It is true that, ip those 
great national calamities which have fallen on us, aud fallen 
with a heavy hand upon the poor, active benevolence has 
come forward, in all cases dealing out charity largely, aud 
sometimes making a partial effort to couple it with partially 
remunerative employment. But we have as yet no tangible 
proposition before us for correcting an evil which seems to 
increase in a higher ratio than the increase of aggregate 
national wealth. It seems peculiarly true of England, that 
the poor we shall always have with us in the land, and the 
large proportion of our criminal and pauper population is 
an undying reproach, and a cumulative evil, which, if it is to 
be abated at all, must have the springs from which it rises 
sapped, and diverted at a higher level than that of either 
the pauper or criminal classes of the present day. Although 
increasing civilisation—which is not far from synonymous 
with an increasingly artificial mode of life—to a great ex- 
tent frees us from the danger of wholesale famines such as 
that of Orissa, where the failure of the sole means of 
existence of a great province decimated its inhabitants, yet 
the. tendency of civilisation, which is almost invariably 
associated with the increase of capital in the hands of the 
few, is towards the immediate dependence of labour on the 





‘constant and profitable application of that capital; and, 


more than this, by its tendency to the subdivision of labour 
it makescertain classes of the community, for the time being, 
solely dependent on the prosperity of certain industries; 
so that, whilst the danger of national famine is in a civi- 
lised country reduced to a minimum, the probability of 
the distress of one part or another of the population is 
greatly heightened, With these considerations practically 
forced upon them, most modern communities have recog- 
nised the necessity of providing, in one way or other, for a 
state of pauperism in a greater or less percentage of their 
populations; and we in England, from various causes, find 
ourselves in the unenviable position of being obliged to 
provide for a much larger percentage of chronic pauperism, 
and its following of crime, than any other nation. Now the 
consideration that we wish specially to urge on our readers 
is this—seeing that we cannot reasonably expect ever to be 
free from influences of change, which for a longer or shorter 
period throw willing workers out of employment —seeing 
that these workers are some time in falling to the social 
level of the pauper, or the criminal, but that if they con- 
tinue unemployed, and are unable to emigrate, their fall 
will be certain, and their recovery all but impossible— 
seeing that it has been proved practicable to organise well 
regulated local establishments for employing the criminal 
class, and in some cases foremploying the pauper class—seeing 
allthis, and seeing the national disgraceand the national waste 
whicha vast, though shiftingclassof poor unemployed entails, 
we dv not hesitate to urge for the consideration of the 
coming Legislature the contemplation of a system of locally 
organised workshops, where, on a scale of wages always 
lower than the nominal rate of the district, the unemployed 
should find at least temporary employment, and be as far 
as possible advised and directed, and, perbap-:, in some 
instances, assisted, in reaching districts where their labour 
mizht again fiud a market in the ordiuary course of busi- 
ness. That such a proposition will tind little favour in the 
eves of some who consider themselves advanced political 
economists, and of others who have got it iuto their heads 
that they are practical men, we have no doubt; but we are 
quite willing to argue the question with either of these 
sections, contident as we are that, on the principle of pre- 
vention being better than cure, the State would do well to 
intervene with some alternative between the private factory 
aud the workhouse or the gaol. Anotherclass of thiukers will 
tell us that labour should do this for itself, or that it does 
it already through its benefit societies, but without, in the 
least, underrating the obligation of all men tu be provident, 
or under-estimating the boon conferred on its members by 
the well-admiuistered benetit funds of a trades’ union, we 
reply that it is not practical to count upon human prudence, 
and that powerful for evil as is the combination and 
terrorist aspect of trades’ unionism, its provident action is a 
mere drop in the ocean of want which it tries to alleviate. 
Some politiciaus, on the other hand, will tell us that it is a 
fundamental principle, that it is part of the very genius 
of the British constitution “not to meddle,” but to leave 
individual action free. We reply, that this is simply not 
true; the bent and intention of those who have ruled 
England for the last hundred years has been to rule for the 
benefit of the community, no matter how great the blunders 
which from time to time have been committed, ind if it 
be clearly shown that benetit would accrue from providing 
divisioval industrial establisments, self-supporting, and of 
a class different and essentially superior to anything in the 
workhouse category, then we say that Government, in 


principle of the constitution, but on the coutrary will fulfil 
a national duty as much incumbent upon it asthe main- 
tenance of prisons, or the admiuistration of the laws. 


CAST IRON LINED GUNS. 

Mr. Parsons’ converted 68-pounder gun has been tested 
at Woolwich with 30 lb. charges of powder, since its re- 
moval fromShoeburyness. Afterfiring many roun:s, a crack 
appeared in the cast iron outer tube, and for the present, 
experiments with the gun have been suspended. So far, 
the steel tube is presumably intact, though it is probable 
that further firing would destroy it; and as it constitutes 
the most costly part of the weapon, it is proposed that it 
shall be withdrawn from its present envelope, and inserted 
in another, and heavier, cast iron tube. The endurance so 
far displayed by Mr. Parsons’ guns—that under considera- 
tion is the second that has been made—is undoubtedly re- 
markable, and, in one sense so opposed to all theories 
hitherto formed respecting the action of gunpowder that 
it deserves some attention. 

The facts are very simple. We have in the Parsons’ gun 
an inner steel tube, which, it is generally admitted, is quite 
incapable of withstanding, unsupported, even one charge 
of 30lb. of powder. We have, in the second place, a cast 
iron envelope so thin and weak that it is all but certain that 
a single charge of 101b. of powder, fired behind a 150 Ib. 
projectile, would blow it to atoms. Steel and iron put 
together give usa gun, weak to excess in its parts, yet 
strong asa whole. In this fact lies, we have no hesitation 
in saying, one of the most singular problems ever offered 
for solution to the artillerist, or the engineer. If it could 
be shown that one of the two elements of the gun could 
alone withstand half the strain due to a 30 1b. charge, and 
the other element the other half, we could understand how, 
when put together, they could withstand the total strain 
due to the full charge named. But, as a matter of fact, 
neither the steel tube, nor the iron tube alone, could bear 
the bursting strain of a 15 lb. charge, fired behind a 150 1b. 
shot. How is it, then, that when combined, they with- 
stood 30 lb. charges so long ? 

In attempting to solve this question it is quite unneces- 
sary, in our opinion, to consider for a moment the elabo- 
rate mathematical investigations which have been carried 
out by others, in the endeavour to find a reason for the 
endurance of converted cast iron guns. These, each and 
all, so far as we are aware, have been conducted with a 
view to determine how much of the strain due to an ex- 
ploding charge is resisted by the steel, and how much by 
the iron. Inasmuch, however, as no mathematician has 
proved that either element of a converted gun will bear 
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half the strain of the maximum charge which the com- 
pound gun will endure, we regard their method of 
reasoning, and their calculations as, so far, wide of the mark. 
If we tind that no single engine possessed by a railway com- 
pany, will draw tifty loaded trucks up a given incline at all, 
while two engines will take one hundred similar trucks 
up the same gradient at a rapid pace, it is a matter of 
little importance to consider what share of the performance 
each separately fulfils; and if we further find that the 
tractive force is actually in excess of that deduced from 
calculations based on the pressure of steam, and the space 
passed through by the load and the pistons respectively, 
then the calculations must be regarded as of little or no 
value in the face of facts, which disprove their accuracy, or 
demoustrate that some element has been overlooked by the 
mathematician ; some element, that is to say, which only 
operates when the locomotives combine their efforts, and 
which has nothing whatever to do with the isolated exer- 
tions of either. That some at present obscure influence, 
or power, operates in the compound gun to resist disrup- 
tion we have no doubt whatever ; but to believe in the 
existence of phenomena, and to explain their causes are two 
different matters, and the endurance of the Parsons’fgun 
depends, we think, on causes not yet defined or properly 
investigated. 

Mr. Parsons’ gun, weighing but seven tons, or there- 
abouts, has withstood a test which has sometimes proved 
too severe for guns weighing twelve tons. The steel tube 
of the Parsons’ gun is practically the same as the steel 
tube of the 12-ton gun. the difference lies in the envelope 
alone, and this, in the Parsons’ gun, consists of cast iron, in 
some places not more than a couple of inches thick, and in 
no place uearly so thick as the wrought iron guns with 
which it compares, in one sense, favourably. Taking the 
facts as they stand, we are irresistibly driven to the con- 
clusions, either that the tensile strength of wrought iron in 
guns is not so great as that of cast iron, or that the metal 
in a gun has duties to perform, to the successful discharge 
of which, great tensile strength may not be essential. The 
first hypothesis is disproved by facts; the second we can 
only examine speculatively, because there are few or no 
facts on which to base our reasoning, other than the main 
fact, that a gun which, according to theory, ought to have 
long since gone to pieces, still remains together, and pro- 
bably in a condition to fire moderate service charges for 
some time to come. 

The first point which presents itself for notice is that if 
the thin outer envelope of the Parsons’ gun is sufficiently 
strong, then the jackets ordinarily fitted on the steel 
tubes of wrought iron guns are immensely too thick. Yet 
practice tells us, in language which there is no mistaking, 
that this is not the case. Are we to assume, then, that the 
Parsons’ envelope is too thin? Again practice steps in, and 
says, “No.” How shall we reconcile facts so conflicting ? 
In dealing with the question we must consider the nature 
of the strains to which a gun is exposed, and the manner 
in which its various parts resist them. We have already, 
for the moment, rejected mathematical investigations, and 
they would be out of place in an article like the present 
dealing, as it does, only with broad facts, and more or 
Jess crude speculations. We shall consider the strains to 
which a gun is exposed as twofold in character. The first 
is strictly tensile, the second it is not easy to characterise 
by a single word or phrase. If we term it a 
jarring strain, we shall, perhaps, not be wide of the mark. 
if we strike a girder, supported at both ends, about the 
middle of its length, with a heavy hammer, the tensile 
strain thrown on the lower web may be very small. 
Reasoning by analogy, and regarding the action of powder 
as being conformable with the theory of Lynal Thomas, 
and the experiments of Piobert, we arrive at the conclu- 
sion that—especially when a quick-burning powder is used 
—no tensile strain whatever is thrown upon the outer 
rings of a gun, the rending force being concentrated on the 
inner tube, for the simple reason that the wave of trans- 
mission of force is not propagated quickly through the 
metal. According to this hypothesis, it matters nothing 
whether the outer envelope of a gun does, or does not 
possess much tensile strength, so long as the inner tube 
does. ‘lhe theory is supported by the results of experiment 
with the Parsons gun. If, however, we suppose the inner 
tube to be so weak that it gives way at once by stretch- 
ing, then the strain will be transmitted immediately to 
what we may term the next zone of resistance, and if this 
lies in the outer envelope, then the outer portion of the gun 
will be exposed to a tensile strain. Furthermore, the rate 
with which a wave of force transmission travels through 
various substances, probably varies very considerably with 
the nature of the substance. On this latter point, evidence 
derived from direct experiment is much wanting. 

Now, the nearer the zone of maximum resistance can be 
kept to the central axis of the gun, the better. Guns lined 
with steel tubes fulfil this condition admirably. Hence 
their success. When we hoop a cast iron gun outside, we 
transfer the zone of maximumresistance tothefurthest point 
from the centre. Hence the failure of the Parrott and 
Blakely systems. We have reason to believe that the 
thick inner steel tube of any modern gun, whether wrought 
or converted, possesses in itself sufficient tensile strength to 
resist the charges ordinarily used. Mr. Parsons’ tube, out 
of its case, would, were one condition fulfilled, to which we 
shall come in a moment, have stood the tests to which the 
gun, as a whole, has been exposed with success, Indeed, 
the bursting force which the existing envelope can with- 
stand is so small that it did little or nothing to preserve 
the inner tube. 

So far we have dealt with facts, or theories ordinarily 
and correctly received as demonstrably true. We have 
now to enter on the regions of mere speculation. We 
have called the second strain to which a gun is ex- 
posed a jarring strain, and the precise effect of jar on 
metals, and other substances, is not fully understood, 
simply because it has never been properly investigated. It 
appears to act on the internal atoms of a metal, not by 
overcoming the attraction of cohesion, but actually by an- 
nihilating that attraction for the moment. We niay cite 4 
few instances in point, By suddenly striking a flat vessel 





containing mercury, the metal may be separated into a mul- 
titude of little globules ; cast iron and stone may be abso- 
lutely ground to powder by the explosion of some fulmi- 
nates. A very moderate blow properly, and sharply 
delivered, will sometimes crack a large casting. It is 
generally assumed of the latter phenomenon, that por- 
tions of the metal were previously in a state of high 
tension, owing to contraction ; but there is no reason for 
assuming that this is always the case. The action of jar 
on a metal is well illustrated by striking a flask rammed 
with sand. The particles of the sand separate from each 
other immediately, and the whole falls out. We have not 
space to prolong our consideration of the effect and mode 
of action of jar. Suffice it to say that its tendency is to 
reduce the metal to its component particles, atoms or 
crystals. 

Let us apply this toa gun. If we fire a heavy charge 
in a steel tube alone, the tube will be broken—or burst, in 
common parlance—not by the internal strain overcoming 
its tensile strength, but by the jar; and this statement has 
been borne out by observed facts, which we shall not stop 
to cite. Put the tube into another of any material which 


will absorb the effects of jar, and the tube will stand. | 





Reasoning on this hypothesis, we may suppose the tube in | 


Mr. Parsons’ gun saying to the outer envelope :—“ A charge 
has been rammed home within us, and we are going to be 
exposed to two violent attacks, one a bursting strain, the 
other a jar. If you will only take care of the Jatter, | am 
competent to deal with the former.” If the theory 
embodied in these words be correct, great tensile strength 
is not required in the outer portions of guns having thick stee! 
inner tubes. With cron inner tubes the case is ditferent, and 
Major Palliser’s failures are, in a great measure, due to the 
circumstance that he used iron inner tubes—a mistake which 
Mr. Parsons avoids. 

Are we to assume, then, that guns should have cast iron, 
instead of wrought iron envelopes? Certainly not. In 
the converted gun there is but one zone of resistance; in 
the wrought iron gun there may be several. Besides this, 
cast iron is inferior to wrought iron, because it isless able to 
withstand external violence, as inflicted, say, by the blow 
of an enemy’s shot. Furthermore, it is not certain, or 
even probable, that cast iron is the best material that can 
be used in neutralising the effects of jar; its great advan- 
tage lies in its homogeneity. In order to settle the relative 
value of the two materials—cast and wrought iron—let a 
steel tube, like that used by Mr. Parsons, be similarly 
fitted in a wrought iron envelope of the same weight as a 
re-bored cast iron gun. If the work is dune with care, 
the result will be more satisfactory with wrought, than 
with tast iron. 

In conclusion, we must beg our readers to observe that 
there is one way of solving the mystery connected with 
the endurance of the Parsons’ gun. This lies in assuming 
that there is, in reality, no mystery at all, and that we are 
as far as ever from the acquisition of a thoroughly trust- 
worthy system of utilising our cast iron guns by conver- 
sion. The endurance of the gun has, no doubt, been very 
great—for a converted gun; but, absolutely, the performance 
is nothing to boast of. Mr. Parsons has done not a little 
to show that a good many light rifles may be made from our 
old 68-pounders; but it remains to be proved that uni- 
form results, such as they are, czn always be obtained, and 
that light rifled guns will be useful to us when we have 
got them. 
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WE have read this little work with some pleasure, and we 

can commend it to the attention of those who are in- 

terested in the manufacture and working of steel, as a 

treatise, comprehensive, though not exhaustive, inarked by 

many passages evincing much thought and reflection on 
the part of M. Landrin, and sufficiently speculative and 
original to elevate it above the ordinary handbooks of 
metallurgy now so abundant. To some of the author's 
statements we take exception, and certain of his theories we 
regard as unsound ; but it is impossible to deny that 

M. Landrin not only possesses a great deal of information, 

theoretical and practical, regarding the subjects of which 

he treats, but that he writes lucidly, and possesses in an 
eminent degree the art of conveying his information to his 
readers. His style—or pethaps we should say, that of his 
translator—is excellent, and the arrangement of the work 
is admirable. Commencing with an introductory sketch 
of the history of the manufacture of steel, M. Landrin 
carries us down to the present day step by step. It is 

rdonable that the author ¢laims for continental metal- 
urgists the origin of many inventions which we habitually 
attribute to English enterprise. Thus, M. Landrin will 
have it that the blast furnace was first used in the Rhine 
district. In 1409 he tells us that there was in the Valley 
of Massevaux, between Riembach and Oberbruck, a blast 
furnace for smelting iron, which only lasted thirty years. 

We are also assured that blast furnaces were extant 

f France in the middle of the fifteenth century. Mushet 

traces the history of the blast furnace in England no further 

back than 1540; and although O'Reilly asserts that iron was 

smelted in England, in blast furnaces, as far back as 1450, 

he adduces no proofs. We are not disposed to pass un- 

questioned the claim set up for the department of the Haut- 

Khin by M. Landrin; but it is extremely difficult to prove 

a negative, and we therefore content ourselves with placing 

the claim before our readers, and leaving them to attach 

any value to it they think proper. 

Immediately following the historical introduction, we 
have a short chapter of “preliminary observations” on 
heat, oxygen, sulphur, phosphorus, water, lime, iron ores, 
and fuels, This section of the work is compactly written, 
and, for the most part, the information conveyed is accu- 
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rate. With one of the author’s definitions we cannot agree- 
Speaking of the action of heat on steel, he says :—" The 
first action on steel is expansion. To understand this 
peculiar action we must conceive that the molecules of 
steel are movable, and may be separated, leaving between 
them open spaces or pores, which are filled by the molecules 
of heat, not perceptible as long as the temperature is ow, 
This separation of the metallic molecules, kept apart by the 
presence of heat, causes the body submitted to that pheno- 
menon to become extended in every direction, and thus in- 
creased in size. This is what is called dilation, or expan- 
sion.” It is evident from this that our author holds the 
material theory of heat, long since rejected as untenable by 
Tyndall, and other eminent physicists, 

In treating of oxygen, M. Landrin propounds a theory of 
the reactions which take place within the blast furnace 
not generally received, though unquestionably ingenious and 
plausible, if not something more. He holds that iron, when 
first liberated from the ore in the reduction zone, is perfectly 
pure in all cases, but that as it proceeds downwards it 
absorbs carbon and becomes steel first, and as it continues 
its descent absorbing more and more carbon, it ultimately 
becomes pig iron. However true this may be under certain 
circumstances it cannot be generally true. In the first 
place the carbon which the iron takes up, immediately on 
its liquefaction, must be combined mechanically rather than 
chemically, and mechanically-combined carbon will not 
produce steel, as, indeed, our author takes considerable 
pains to show further on. Again, it is certain that many 
impurities must be taken up by the iron at the very instant 
of liquefaction, so that it cannot be practically true that 
absolutely pure iron is ever produced in the blast furnace, 
Our author is wrong, however, more in the extent to which 
he pushes his theory, than in the theory itself, and in the 
latter portion of his treatise he gives a very interesting 
account of the Chenot process of making steel, which is 
based on the theory we have just noticed. As the Chenot 
process is very curious, and very little known in this 
country, we anticipate a little, and reproduce here M. 
Landrin’s account of it :— 

In the ordinary blast furnace where pig iron is produced, there 
are two distinct operations at two different heights of the stack, 
The iron ore, which is a compound of iron, oxygen, and earthy 
matter, is reduced in the upper parts of the furnace after somewhat 
complex reactions. Ata certain height the ore comes in contact 
with carbonic oxide, which unites with its oxygen, and escapes at 
the mouth as carbonic acid. The earths which accompany it be- 
come separated, and fall to the lower part of the furnace, where 
they are transformed into slags or cinders. The iron is reduced, 
and remains pure. The height where these reactions occur is 
termed the zone of reduction; the heat is intense. At this point 
let us see what happens. The carbonic acid escapes at the top of 
the furnace, the iron and slag remain, and, on account of their 
specific gravity, fall to the lower part of the turnace, where the 
temperature is greater, and there undergo new reactions. Everyone 
at this stage of the operation will think it would be more a:van- 
tageous to extract the perfectly pure iron instead of allowing it to 
fall amo g the incandescent coals, where it is transformed into 
carbide or pig iron. Such was the idea of M. Adrien Chenot, who 
thought of stopping the operation just when the ore had been con- 
An intense heat reigns in the greater part 
of the furnace 16ft. above the zone of reduction, and 33ft. under- 
Why should such a heat be kept 10 metres under the 
point where the pure iron is obtained? We readily understand 
that, when pig iron is wanted, such a heatis maintained underneath 
in order that the iron shall be converted into pig metal in a carbur- 
ising atmosphere. Lut, when ductile iron is wanted, we think it 
is useless and costly to keep up the combustion of the fuel when 
the product sought for is y ns A obtained. Following these prin- 
ciples, M. Chenot, instead of heating the furnace underneath tho 
boshes, i.e., she lower part, has directed the highest temperature 
to be applied at the zone of reduction. The combustion ends 
there. The pure iron thus produced descends gradually into cold 
boshes, where it cannot undergo any new reaction, and where it is 
found in spongy masses mixed with the earths. The only opera- 
tion which remains is the separation of the iron from the earths. 
This is effected by powerful magnets, which, being presented to 
the cold and pulverised residue, separate the iron in a state of 
perfect purity. This powder of pure iron being submitted after- 
wards to an enormous pressure which reaches above 700 atmo- 
spheres, has its atoms so strongly united that it acquires the 
density of iron itself, and may be drawn into bars, and undergo all 
the operations of a forge. - 

The compressed sponge ia used by M. Chenot for cementing iron, 
and conversion into steel. It has been found by experiment to 
absorb its own volume of liquid; therefore it is sufficient to dip it 
into an oleaginous liquid, as coal tar, in order to produce a true 
carbide, not by combination, but by mixture. The metallic mass 
thus impregnated is put into pots and cast in the usual way. 

Such is the Chenot procéss, of the merits of which 
M. Landrin speaks in extravagant terms as being likely to 
revolutionise the metallurgy of iron, M. Fesquet’s 
opinion, expressed in a foot-note, more nearly expounds 
the true worth of the process, to which we confess we 
attach little practical valtie. 

In dealing with sulphur our author mentions tests for 
its presence in coal which we never heard of before. 
Brown, yellow, or red ashes are indicative, he states, of 
sulphur, while white ashes show that the fuel is free from 
that impurity. How far the test is of value we are unable 
to say. Coal containing pyrites, and moderately sulphu- 
rous, we have known to burn with a white ash; but it 18 
of course possible that the coals, with which M, Landrin 
has worked, do not behave precisely like English coal. It 
has long been known that iron improves by age, aud expo- 
sure to the weather. Our author's explanation of a fact 
which is, we think, indisputable, is so ingenious that we 
give it in his own words :— 

Iron bars for cementation which are piled up alongside the walls 
of warehouses are exposed to the inclemency of the weather, and 
mostly to rain; under the influence of the dampness of the air, iron 
becomes oxidised, the sulphur also, which, combining together, 

roduce green vitriol, thus making an advantageous purification. 

his is an important fact, from which it can be inferred that a long 
exposure to the air of iron and other materials used for the manu- 
facture of steel, such as calcined ore, pig metal, fine metal, puddled 
iron, &c., deprives them of their sulphur by transforming it into 
protosulphate of iron, easily washed off. 

The idea that sulphur can be washed out of iron, so to 
speak, is certainly novel, and will, beyond question, be dis- 
puted by numbers of M. Landrin’s readers—ourselves 
among the rest. . 

M. Landrin asserts that the hot blast depends for its 
efficiency almost altogether on the fact that the oxygen an 
nitrogen of tlie atmosphere separate more easily as the 
temperature is raised. 
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Part first, properly so-called, of M. Landrin’s work is 
devoted to the consideration of steel, and its theory. In so 
far as this is an attempt to set at rest disputed points about 
steel, its nature aud properties, it is valuable and interest- 
ing, but it must be read with caution. Our author fives a 
long and excessively interesting extract from the writings 
of Réaumur, detailing the experiments which he carried 
out some hundred and twenty years ago, it isremarkable 
that this valuable paper—valuable even inthe present day, as 
exploding many vulgar theories of the results to be obtained 
from using various nostrums—has not long since been pub- 
lished. Réaumur’s experiments were conducted, individually 
on a small, though collectively on a great scale; for as he 
tells us himself, “ If I had begun by experiments on a large 
scale, the revenues of a powerful State would scarcely have 
paid for all the trials 1 wanted to make.” The possession of 
Réaumur’s recipe for the cementing composition which gave 
the best steel may prove useful to some of our readers. 
Here it is:—Soot, 161b,; charcoal, 8 lb. ; ashes, 8 Ib. ; 
common salt, 5 lb. or 6 lb., all powdered and well mixed. 

The latter portions of the book describe the methods of 
analysing steel quantitively, various processes of making 
steel, aud the working of steel into saws, files, sword 
blades, &e. The chapter on analysis is far from satis- 
factory. With its aid alone no one could make an analysis, 
while the competent chemist will resort to abler authorities 
on such matters than M. Landrin, The remainder of the 
volume may, on the contrary, be read with advantage. 
Here and there we come across a theory more or less novel 
and startling, but we have not met with one which does not 
evince the exercise of thought by its author, or which fails to 
claim our attention. We cannot cousider these here at 
length, as to do so properly would take up too much space. 
We have said sufficient, we think, to show that the book 
should be read by steelmakers and users, but we repeat 
that much that is advanced by the author is more or less 
novei. and, so far, lacking in that evidence of absolute 
truth which is essential to the general reception of a theory, 
or astatement, by men of science. 





BIRMINGHAM AT WORK, 
Notes ON INDUSTRIAL AFFAIRS. 
( From our own Correspondent. ) 

I HAVE just returned from a visit to the giant factory of Messrs. 
R, and W. Winfield and Co., in Cambridge-street, and have learnt, 
with much satisiaction, that its intricate maze of lathes, rolls, saws, 
drawing machines, welding machines, and ‘‘enginery” of every 
conceivable sort, is once again in full swing, and affording regular 
employment to its full complement of LUUU workpeople. ‘This fact 
may be accepted as conclusive testimony that the long and weari- 
some depression is coming to a speedy end, and it also indicates 
what such of the Birmingham manufacturers as have not yet 
experienced any change have good reason to expect in the imme- 
diate future. Messrs. Wintield’s works are divided into two 
sections—the metal-rolling mills, and the fitting and finishing 
department. The principal branches of manufacture are chande- 
liers, gas fittings, and metallic bedsteads. Of the former I was 
shown some patterns, which for their display of art-workmanship, I 
have not seen equalled in Birmingham. Tbe delicately wrought 
floral ornaments, the intricate lattice work, or classic Grecian 
design, are brought out with a clearness of detail which would 
favouiably compare with the much-boasted American castings in 
iron and metal, A novelty in chandeliers is, I was told, about to be 
brought out, though not by this firm, in the shape of an oil-con- 
suming chandelier, after the manner of the ornamental gaseliers 
which glitter in London dining-rooms. If this should prove to be 
a really chaste design, its introduction will supply a long-felt want 
in country homes. A ‘‘ceiling rose” in ornamental stamped metal, 
painted white, with richly burnished pattern-scroil, is produced at 
Messrs, Winfield’s to pertection. In the process of metallic bed- 
stead making I was much interested in the exceedingly simple 
method by which the metal tubes are made and ornamented. A 
thio strip of metal is drawn through a die of the required shape, 
and, almost instantaneously, it is formed into a tubular shape, the 
joint being welded by an equally simple operation. But it is the 
ornamentation which appeared to me the most ingenious part of the 
process. The reader is probably familiar with the chaste elabofa- 
tion of the framework of superior bedsteads. This has, to the 
uninitiated, every appearance of being chased by hand, the pattern 
being in many cases one of most intricate detail. It is, however, 
accomplished in a much readier way. The newly-welded tube, after 
being polished, is forced by machine-power through a die having 
four revolving rings, which work transversely, on each of which is 
cut, in steel, a part of the required pattern, and as the tube passes 
steadily through it receives the fourfold impression, and a single 
transmission cowpletes the process, The display of art-workman- 
ship in connection with metallic bedsteads is something wonderful, 
and one set, pointed out to me as having been Messrs. Wintield’s 
chef d’ceuvre at the Paris Exposition, had an elaboration of richly- 
Wrought metal work, which reminded one of the gorgeous cabinets 
of mediwval times. Stamped metal, in exact imitation of leather, 
for the footboard of bedsteads, is a somewhat novel feature, as also 
is the insertion of real leather, or damask in that part of the frame- 
work of these articles. 

In some departments of the metal-ware trade, particularly the 
brass cornice branch, foreign competition is stated to be on the 
increase. Mr, Aitkin, who is perhaps the best authority in 
sirmingham on this subject, states that owing to the German 
rivalry, the price of stamped brass cornice poles has, during the 
past ten years, fallen 50 per cent., but of course cheaper modes of 
manufacture have been introduced. Among the curiosities of metal- 
Ware production in Birmingham I ought to mention a department 
of manufacture, just now tulerably brisk, which is solely dependent 
on the Africandemand. I refer to brass ornaments, made exten- 
sively here for the Makololo women of Central Africa. Dr. 
Livingstone some time since furnished the Birmingham manufac- 
turers with an account of the use made by the savage tribes in the 
interior, of these ornaments, He says :—-‘‘ Sebituane’s sister, the 
head lady of Sesheke, wore eighteen solid brass Birmingham-made 
Tings, as thick as one’s finger, on each leg, and three of copper under 
each knee ; ninete:n brass rings on her left arm, and eight of brass 
and copper on her right ; also a large ivory ring above euch elbow. 
The Weight of the bright brass rings round her legs impeded her 
walking, and chated her ankles, but, as it was the iashion, she did 
not mind the inconvenience, and guarded against the pain by putting 
solt rag round the lower rings.” For the sake of the Birmingham 

Tass trade it is to be hoped that equatorial fashions will not change 
80 frequently as that of the Parisian modiste. Some idea of the 
extent of this trade may be gleaned from the fact that a single order 
executed here not long since included 240,000 rings, and absorbed 
nearly twenty-four tons of brass. 
oan pen Muntz and Co., the great metal rollers, are 

ag the export branch of their trade to new works at Great 
Bridge in Staffordshire, but the old establishment in Water-street, 

F ngham, will still be maintained for the jocal trade. ‘’he head 
. this firm is a candidate for the representation of Birmingham in 

arliament, and apparently with considerable chance of success. 
*... the ae trades, both of Birmingham and Wolver- 
Pton, the process technically known as “transfer printing” is 





coming into more extensive use in the ornamentation of trays, 
waiters, and other articles of that class. A considerable improve- 
ment in the decoration of such wares has been perceptible during 
the last few years, 


pending, has reduced the trade to the lowest ebb, and its depen- 

dents to the verge of destitution. : P 
Glass making, although scarcely a branch of hardware, is an im- 

portant department of black Country industry. There are three 


The general condition of trade in Birmingham is described large plate-glass factories, of which two are at Smethwick and one at 


by the manufacturers as wore encouraging, and the pros- 


Stourbridge. Since the reduction of the duty in 1845 the produc- 


pects of the new quarter are certainly brighter than reported for | tion of plate-glass in this kingdow has increased from 70U0It. to 


the past two years, An advance in prices is looked for during the 
next few months, Tin has already risen £3 per ton ; other metals 
are firmer ; and although at the preliminary meeting of the iron 
trade in Birmingham no advance was made on the “ official list,” 
an actual advance will, in all probability, succeed the present 
increased firmness of seller’s quotations. A considerable assort- 
ment of orders for general ironmongery was given out during the 
early part of the week by the local exporters to South America. 


THE PROGRESS OF INDUSTRY IN THE BLACK 
COUNTRY. 
( Concluded from page 321.) 

Ir is, however, in the production of finished iron that South 
Staffordshire holds such undisputed sway. Its mills and forges, 
not content with dotting the entire coalfield, stretch out in sume 
directions far away into what Elitu Burritt calls the ** green 
borderland.” The number of forges is 109; of puddling furnaces, 
2.00; and the annual produce of finished iron 855,000 tons. As a 
rule the iron made in the Black Country is of superior quality, 
the leading descriptions being sheets, for boiler, engineering and 
shipbuilding purposes, bar iron for chains, cables, and general 
use, nail rods, strip, tin-plate sheets, and hoops. The manu- 
facture of rails is just now also extending in the district. A large 
proportion of the finished iron produced in South Staffordshire is 
worked up in the miscellaneous hardware and ironmongery trades 
into an iufinite variety of articles of use or beauty. It is esti- 
mated that the Black Country contributes one-half of the entire 
production of finished iron in Great Britain, 
however, recently lost ground in the race of competition with other 
iro. making localities in England and on the Continent. This 
has been due largely to an unwise attempt to outbid them in 
cheap and common iron, The moderu and improved arrangement 
of the works lately erected in the Cleveland district and in 
Belgium places the South Staffordshire ironmasters with their 
old-tashioned works and appliances at some disadvantage in regard 
to cost of production. iu many respects, doubtless, the black 
Country can improve in this direction. 
and a yet greater application of machinery, are subjects which 
might with advantage be practically considered. Generally 
speaking, however, Suuth Staffordshire will do weld to confine its 
energies more to the quality than the quantity or cheapness of its 
finished iron, and it will then be abie to compete successfully 
with the greatest of its rivals. There are now more than 20,000 
persons employed in the iron trade of the Black Country, the 
number having more than doubled since the commencement of the 
century, but there has been no increase during the past ten years, 
and, indeed, during that period the trade has only, with some 
difficulty, been enabled to maintain the position it occupied at the 
time of its greatest prosperity. In scientitic improvement, 
however, the industry has made, and is still making, steady 
progress. We come now to the third great “staple” of South 
Statiordshire industry—the production of hardware. This is 
perhaps the most characteristic and interesting feature of the 
district. It embodies to perfection the “location of trades,” 
every town and village having its own particular department of 
smallware, witi which its neighbour town, though haply divided 
only by # scoria-mound and a couple of ‘“‘swags,” does not 
presume to interfere. It also calls forth more fully than the coal 
or iron trades the inventive genius and mechanical skill of the 
working population. It is but fair to the district to remark that 
much of the praise bestowed on Birmingham for its wondrous 
variety of product in iron and metal-ware belongs, strictly 
speaking, to the Black Country. It is an essential auxiliary to 
the toy-shop of Europe, although it lays no claim to the production 
of thuse delusive tinsel wares with which the fame of Birmingham 
is allied, and which seem made to teach the unwary the practical 
truth of the proverb, *‘All that glitters is not gold.” ‘The 
manufacture of hardware in the Black Country commenced about 
the reign of Elizabeth, and at a remote period the district could 
boast craftsmen of considerable skill. Some of the earlier crafts 
are now obsolete. Sword-hilts and chains curiously carved, which 
would have done credit to Andrew Ferrara, were made two 
centuries ago at Wolverhampton. Silver buckles were likewise 
made at Walsall, until the invasion of ‘** Wellingtons” and 
**Biuchers” revolutionised the livery of the country squires. 
Other departments of manufacture, such as the Pottery trade of 
Wednesbury, have been transterred to other districts. To notice 
in detail the great variety of hardware produced in South Stafford- 
shire would far exceed the limits of this paper, but we may refer 
briefly to a few of the more important. Locks and keys constitute 
a prominent department, which is again subdivided into several 
branches. The ‘‘centre” of this trade is Wolverhampton, where 
the more intricate and costly articles are chiefly produced; the 
adjacent towns of Willenhall and Walsall contribute the medium 
and cheaper descriptions of door fastenings. The productions of 
locks in this district has increased fourfold since the comu ence- 
ment of the century, and is rapidly extending. The aggregate 
weekly supply of all kinds of locks, from the miniature ‘‘ pad” to 
the massive ‘‘dead” or ‘*drawback,” exceeds 31,600 dozens, 
and the approximate number of workpeople is 5UU0, In one 
branch of tue lock trade the principle of co-operative industry has 
been adopted with success for several years, and is now on the eve 
of considerable extension. 

Chains, cable, and anchor making, chiefly carried on in the 
neighbourhood of Dudley, is of comparatively recent introduction 
to this district, having been commenced in the year 1824. The 
trade has, however, rapidly extended into very cousiderable im- 
portance, over 60,0U0 tons of chains and cables, and 5000 tons of 
anchors are produced annually, and the mean aggregate number 
of workpeople is 400. 

Saddlery, harness, and plate wares constitute the staple 
product of Walsall, which town has been the seat of this trade 
almost from time immemorial. The industry has very considerably 
increased during the last fifteen or twenty years, the present rate 
of production being nearly double that of the year 1849. The 
aggregate number of workpeople, of whom a large proportion are 
temales, is 4200, 

Japauned and tinware making, centered in Wolverhampton 
and Bilston, affords employment to over 2U00 hands, of whom a 
proportion are skilled artistic workinen. ‘this trade has doubled 
in extent since 1549, and is still rapidly progressing, not merely 
in point of magnitude, but also in regard tu tne exceilence of pro- 
duction, which is now closely allied if not superior to that of 
continental manufactures, Nail making, which largely occupies 
the population of the East Worcestershire villages, is a branch of 
Black Country industry which during the last thirty years has 
been sinking steadily to decay. It is one of the oldest crafts in 
the district, and in its time has been among the most prosperous, 
but the application of steam to the production of nails has 
rendered the old-fashioned Nasmy ths’ ‘* occupation gone.’ In the 
year 1830, about 50,000 persons were employed in this industry. 
At present the aggregate is only 20,0uv, One feature of this 
trade is peculiar, It is carried on almost entirely in domiciliary 
smithies, the nailer with his wife and children ail toiling together. 
Many of these smithies bave been occupied by sire and son for 
generations past, and the present occupants are unwilling to 
relinquish the ancestral industry, although it no longer remunerates 
their toil. A long succession of “strikes,” one of which is still 








* The consumption of smoke, and consequent saving of fuel, is being 
largely attempted throughout the district, 





| district. 


140,000ft. per week, a progress in which the Black Country has 
largely participated. The annual production of plate, sheet, and 
crown glass in this district is 17,000 tons, and the number of work- 
men employed 2500. There are also thirteen works in the neigh- 
bourhood of Stourbridge for the manufacture of flint and bottle 
glass, employing 1500 workpeople. 

Statistics relating to other manufactures in the Black Country 
are subjoined :— 

No. cf hands employed. 


Branch, A.D. 1830, 868, 
Ironfoundry ware .. os «os + «se oo 1500 2, oe oc 2500 
B iler-plaie making oo ce +e oe ee BO se oe oe 200 
Edge tools and steel toys co cc co co BO ce cco ce 1000 
Gaivanised on eo ee -s +s oe — ee eo oe 1500 
lion and metal tubes .. os ec ec ce 1500 oe oe oo G00 

Railway andengineering work .. «. « 500 se ee oe 10,000 
Brassfoundry 2. se oo oc «2 ce ce IUQU we ce oe 8500 


The total number of workpeople engaged in the fabrication of 
hardwares in the Black Country is estimated at 80,000, being an 
increase of 40,000 since the Great Exhibition of 1851, which gave 
so remarkable an impetus to the manufacturing enterprise uf the 
Foreign competition is severely experienced in all the 
leading departwents ot local hardware, especially on the part of 
the manufacturers in the Northern States of America, Locks are 


| made there at a reduction of 5U per cent. on the cheapest English 


The district has, | 


article, and hardware delivered in this district from the Staves at a 
lower price thun they can be produced on the spot, although the 
raw material is in the first instance obtained from England. The 


| very exteusive application of machinery to American manufactures 


is the secret of this remarkable rivalry—a fact of which Black 
Country makers will do well to take note. In heavy hard- 
ware Belgiuin is perhaps the greatest competitor with this 
district, but in this case the success of continental neigubours 
is chietly due to the advantage they now possess in tue price 
of labour. The Black Country has, however, certainly lacked 
enterprise in the application of scientific inventions and impiove- 
ment, of which its rivals have taken advantage to cheapen and 
facilitate production. In art workwanship tue artisans of the 


| Black Country have made during the past twenty years satisiactory 


The economy of fuel,* | 





and steady progress, and the cry lately raised im the country about 
the imperative need of “Technical Education,” was so far as 
this district is concerned, a false alarm. ‘The workpeople of the 
black Country who are engaged in the more intricate departments 
of hardware are able for ingenuity aud chasteness of design and 
execution to hold their own against all rivals. It is only when 
a profusion of gaud and glitter is required to adorn the palace of 
Imperialisin, that they can be at all outvied by French or German 
workmen. For chaste and simple beauty of design or decoration 
the productions of South Staffordshire are unmatched, while they 
fully maintain the practical ability which so long distinguished 
them above all others. Our local artisans chiefly require their 
efforts supplemented by mechanical appliances to reduce the mere 
drudgery of their toil, and leave them freer to exert thet ingenuity 
in the higher and more inventive branches of handicraft. Mr. 
Tildesley concluded by a reference to the Factory Act (which he 
described as a failure), and some account of tie sucial condition of 
the workpeople. 

The President said this section would quite agree with him 
that Mr. Tildesley’s paper had not only been most interesting, but 
wost able and most lucid. He invited discussion upon the sub,ect 
dealt with in the paper, and there being no response, the President 
added that he had simply to thank Mr, Tildesiey for his paper. 








NAVAL APPOINTMENTS. — Chief engineer: John M‘Kie, to be 
additional to the Indus, for service in the Achilles, Engineers: 
Jotn Rice, to be additional to the Indus, for service in the 
Achilles; John Hancock (b), to the Industry, as supernumerary; 
Thomas Witt, to be additional to the Cambridge, tor service in the 
Prince Albert; Robert Glasspole, to be additional to the St. 
George, for service in tenders; Jobn C. Weeks, to be additional to 
the Britannia, for service in the Dapper. First-class assistant- 
engineer : Charles F. H. Burt, to the Royal George. Second-class 
assistant-engineer: James H. Bray, to be additional to the Excel- 
lent, for service in the Stork. 

TesTING ROLLED PLaTe IRoN BY MAGNETISM.— Improvements 
in the quality and conditiou of boiler plates have long been called for, 
and, perhaps, none are more desirous of availing themselves of such 
improvements than rolled plate manufacturers themselves, except, 
indeed, the makers and users of builers. We all of us remember 
that fearful boiler explosion at Messrs. Sharp, Stewarts’ some 
nine years ago, resulting trom a hidden defect in one of the plates 
of the barrel of a locomotive boiler. It is well known that plates 
for boiler purposes of the highest brand suffer depreciation through 
faults, or say accidents of manufacture, which at present there is 
no means of detecting, without cutting into a plate. The mere 
bending of an occasional plate is a very imperfect check, and may 
possibly often be delusive. An inferior article made of really good 
iron may become laminated and detective, passing into the form 
of a boiler without having had any sure test as to its condition. Tap- 
ping with a hammer may sometimes detect by the sound those 
larger and giosser laminations which so seriously enter into sume 
plates, but there are smaller ones which the most skilful ear wi/l 
not detect. These are no less a disadvantage than the others, 
and every engineer knows the depreciations caused by blisters. 1t 
will be remembered that Mr. Payet published last year a puper in 


our columns, giving an account of a process, discovered 
by Mr. Saxby, R.N., Principal Instructor of Naval En- 


giaeers, whose paper on maguetic testing was read before the 
institute of Naval Architects, aud also reported in our columns 
in April last. Mr. Saxby then acknowledged his comparative 
inability to test plates ; but we are now informed that he has, after 
a long series of experiments, at length succeeded in devising a 
method of successtuily testing rolied plates; and that this 
method is easily applicable to practice. We cannot at present 
yet fully describe it, bus hope tov do so in a future num- 
ber. We understand that by his process in its present stage 
the molecular condition of an iron plate can be easily repre- 
sented on paper with very little trouble, so that every plate 
used in commerce can now be fully and accurately examined 
in a very short time for any condition that interferes with its ab- 
solute value. We have ourselves witnessed the testing of plates 
which Mr, Saxby had pronounced untit or ctherwise for boiler 
purposes; and the complete destruction of these plates has in 
every case fully borne out Mr, Saxby’s theory, Should practice show 
that this is no exaggeration, we hupe the discoverer himself will 
favour us with a word or two, as the subject is one of great com- 
mercial importance, It it realy be the case that rolled plates can 
be tested in this way, it will be a great buon to shipbuiiders and 
boiler makers; and to the manufacturers of plate it may possibly 
suggest improvements in the method and process Of manulucture, 
It is clear that even the very best charcoal iron, if so manufactured 
as to contain internal laminations, may, however good aud tough, 
be practically spoilt, On the Continent the best boiler makers place 
charcoal plates over the fire; and while there lasely we wero 
anxiously asked by one of the firm of, perhaps, the most exteusive 
boiler makers in the world, as to the progress of testing iron by 
magnetism, and whether its author had yet succeeded with plates, 
These gentiemen turn out on an average about ,UUU boilers ot tirst- 
class workmanship every year. As usual, our continental rivals 
pay more attention to scientific aids than ourselves, as we are not 
certain that a single English maker of this class has even read what 
has already been published on the subject, 
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CORRUGATED IRON. 

In the last number of the Bombay Builder we find the 
following communication from the pen of Mr. Hart, C.E. 
We have, in type, a paper on Mr. Hart’s experiments from 
the yen of Professor Rankine :— 

Sir,—In continuation of my letter of the 20th ultimo I have to 
forward you the following notes :— 

It would appear from the experiments that the constant derived 
is rather a modulus of resistance to breaking across than modulus 
of rupture by crippling; and therefore, adhering to Professor 
Rankine’s notation, it should be represented by the symbol f 
instead of f* 

If, in order to be on the safe side, the value of the constant be 
assumed to be 45,000, the formula for the moment of resistance 


becomes— 

Maz IZ.000K, 5,8 oo cee wre ove (9D) 
which is to be equated with the greatest bending moment, M, of 
the load for the various conditions of loading and support, Viz. — 


For sheets supported at ends—central loads, M = = .+-(10) 


For sheets supported at ends—uniformly distributed ) m= W! (11) 
loads ta ae ee a an sk ee ne Ge 
For sheets fixed at ends central loads, M = ba coe (12) 


For sheets fixed at ends—uniformly distributed loads, M = ls (13) | 


In the last case the greatest bending moment is over the bearings; 
in the others it is in the middle, between the bearings. In these 
equations the units are supposed to be inches and pounds, but / and 
b, being on opposite sides of the equation, we may, since it is more 
convenient in practice, consider them both to be in units of feet, 


} 
without making any change in the formula; thus ~ it ~ converts 


the units of inches to feet, and the equations remain unchanged. 
Let L and B represent these dimensions in units of feet. For 
uniformly distributed loads, which is the most usual case in road 
bridges, the formu! are as follows :— 

For sheets supported only at ends— 


- 32 7 Bht LOND Bh et 
W=9L<as (<_< = 
on b OL L (14) 
For sheets fixed at ends— 
W=wL=u,BL=)6 ant = “ae Bhe (15) 
v 4 


In these equations ws is the load in pounds per square foot of the 
platform; the rest of the notation isas before, except that Land B 
respectively the length and breadth, in units of feet. If we make 
w= 200. and use 4 as the factor of safety, we have for sheets 
supported at ends — 


4? i? 
t=— =.- eee cee one 

a5uh = 120h 0% 
= ¥ 120 he (17 

For sheets fixed at ends— 

413 12 
t=. nee eee 

TWh 1h (as) 
L=yVis0ht o (19) 


From equations 17 and 19 the following Table IIa. has been 
constructed, 

‘The first and second columns give the gauges and corresponding 
thicknesses from Holtzapffel’s tables, The third column gives 
the obser ed or assumed height of corrugations. The fourth and 
sixth columns give the bearings that may safely be given to sheets 
of the several gauges for the observed heights for the case of both 
fixed and supported sheets. Columns 5 and 7 give bearings 
similarly on the supposition that the sheets are all rolled to a 
height of lin. in the corrugations. 


TABLE ITA. 
Table of Bearings suitable for the various Gauges of Corrugated Iron 


Sheets when uset. instead of Planking, on Road Bridges, th we ight | 


distributed over platform wie 200 Ub. per square foot, the factor 
of safety +16, and the modulus of rupture 45,000 inch 1b. 








































































| ment in the method of preparing oil paint. 


comparing the cost of iron with timber, may be used. I have 
there assumed 11 deg. as the gauge with which to compare the 
cost of planking; but lighter iron, such as 14 deg. or 16 deg., or 
even less, may be substituted with a manifest reduction of cost. 

It is true that with a 3in. plank we may give greater bearing 
and place the supports further apart; but this, within certain 
limits, effects no saving in the material of the joists, since in 
either case approximately the same quantity of timber will be 
required; for it is evident that, theoretically, twelve beams lin. by 
12in. will support exactly the same weight, and therefore the 
same area of platform, as two beaws 6in. by 12in., although in one 
case the bearing between each point of support will be nearly 
twelve times as great us in the other. The same reasoning applies 
equally whether joists are used or whether the girders carry the 
platform without them. Thus the cost of a covering of corrugated 
iron may be reduced to between forty and fifty rupees per 100 square 
eet. 3in. planking will compete with this only when its cost per 
cubic foot is between (#2) 1°6 and ($2) two rupees, and this can 
seldom be the case except in the midst of the forests. If sheets 
lap lin. all round the loss will be about 10 per cent. The agent 
of Messrs. Morewood and Co., London, proposes arching the sheets, 
the versed sine being about 3in., and this would doubtlessly 
increase the resisting power of the material by bringing the sheets 
into the condition of buckled plates. The cost of arching the 
sheets as they propose would be about £1 per ton. 

(To be c ntinued.) 








APPENDIX TO A PAPER* “ON A PROBABLE 
CONNECTION BETWEEN THE RESISTANCE 
OF SHIPS AND THEIR MEAN DEPTH OF 
IMMERSION.” 

By W. J. Macqvorn Ranxtyz, C.E., LL D. 
4. Padd'e Steamer Saturne (from observations made by John 





Inglis, jun.. Esq., Glasgow) :-Speed of vessel at time of observa- 
tion, 13 75 knots = 23-'22ft. per second. Angle made by ridges of ! 
stern waves with course of vessel, 30deg. Sine of that angle, 0°5. | 
Product, being velocity of a:lvance of the stern waves, 11‘61ft. per 
second. Virtual depth corresponding to that velocity (11°61)? + 
322=4°18ft. Mean depth of immersion of vessel, as cilculated 
from measurements on her plans, 3°95ft. Mean depth of immer- 
sion of after body when at rest, 5-74ft.; when at full speed, 33 '80ft. 
When the vessel was driven at full speed ber trim was altered 
L‘Sft.; that is, her head rose 0°75ft., and her stern sank O°75ft.; 
hence the increase of the mean depth of immersion of the after 
bo y. 

From these observations of Mr. Inglis it seems probible that the | 








| speed of advance of the stern waves is connected with the mean 
| depth of immersion of the whole vessel, rather than with that of 
| the after body Separately. 4 


W.J3.M.R. | 
September, 180s, 





NOTES FROM PARIS. 


(From our own Correspondent.) 


THE last section of the circular railway around Paris is just 
completed, namely, that which unites the stations of Batignolles, 
Clichy and Courcelles; trial trips have been made, aud the new 
portion will be open for traflic very shortly; there are three 
important bridges, all of iron, on the new line, one near the 
Courcelles station, ancther close to the Porte d’Asniéres, and the 
third where the new line runs under that of the Western Company. 
This last was a very difficult job, as it was impossible to interrupt 
the service of the Western line, the rails of which had to be 
supported on a temporary timber structure while the embank- 
ment was cut through, and the new bridge constructed. 

The managers of the Warsaw and Vienna line have recently 
established on their line eight rolling workshops, fitted up in old 
goods vans, in order that workmen with «all the tovols and 
necessaries that can be required, may be transported to any spot in 
the shortest possible time; each van contains amongst other things 
a forge with a provision of coal. 

Two new bricges are being thrown across the Seine a little way 
below Paris; one crossing the river between Villiers and Courbevoie, 
uniting a large island with the two banks, is just completed; the 
other is a woik of more importance, and connects the commune of 
Clichy-la-Garenne with that of Asniéres, and will not be finished 
before the middle of next year. The Seine, at the part where the 
bridge is being constructed, is divided by two islands into three 
arms, and the bridge will therefore be of great length. 

The plan for forming one great cemetery for all Paris et Méry- 
sur-Oise, which has called forth considerable opposition in the 
departinent of the Seine and Oise, is still under the consideration 
of the Council of State; it was proposed to make a special railway 
for the funereal service, but a p!an is now under examination for 
the use of the Great Northern line as far as Pierrelaye, whence a 
branch would be carried to Méry. The scheme is certainly a goo¢ 
one in itself, and as regards a large portion of the city, the distance 
to the cemetery will not be much increased; but those who 
reside on the south side of the town will have a very long journey, 
the whole diameter of Paris to make before they reach the railway 
station, unless the circular line of which we have spoken above be 
included in the route. This would make the plan very complete. 

A Paris journal says, it has been discovered that if the blades of 


| cutting tools are steeped in an acid solution, composed of sulphuric 


acid and water, in the proportion of one of the former to twenty 
of the latter, they will become as sharp as if ground, and will only 
require to be finished on the hone; the length of immersion must 
be augmented, we are told, according to the fineness of the edge 
required, but nothing is said about the average time required. At 
any rate, it is an experiment any one can try. 

M. Hugoulin, principal pharmacien in the Imperial Navy, 
announces a very curious and it may be a very valuable improve- 
He has discovered 


| that the ordinary painting on wood and metals is not a simple 
| mixture of oil and mineral substances, but a veritable chemical 


| 


compound, and that such compound may be made without the use 
of rollers, steam mills, and mullers. In place of all these, nothing 
more is required than a few wooden vats, and earthen or metal 
pots, and the operation is of the greatest simplicity. The new 
method is now being tested by a naval commission, but M. Hugoulin 
has generously thrown it open for the use of all the world. 
The fundamental principle of the process may be given in a few 
words. The colouring matter is first dissolved in water, then, the 
oil being added, the water is immediately disengaged; any one can 
try the experiment in a common paint pot. The colour is reduced 
to a thin paste by being well beaten up with sufficient water. The 
quantity of oil to be added is given as follows :— For 100 parts of 
white lead, 15 to 18 parts of oil; for 100 parts of zinc white, 30 to 
35 parts of oil; for 100 parts of zinc grey, 15 to 18 parts of oil; for 


| 190 parts of red lead, 5 to 6 parts of oil; for 100 parts of lam 


| black, 100 to 115 parts of oil. 


The mixture is then to be well 


| mixed with a spatula, or bit of wood, the water rises to the surface 


Shects supported! Sheets fixed at 
Data. | at ends. ends 
s tg 6 lasz 
BIB Ee ieee | 
o's e lest | 
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a °% , |e 
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* Heights thus marked are assumed heights, as no sheets of these gauges 
are available for measurement. 


I have already mentioned that by the use of joists corrugated 


perfectly clear, and being poured off the paint is well beaten up 
like butter. 

It must be mentioned that the above colours, with chrome 
yellow, are the only ones to which the process applies, so that blue 
is missing from the list, and consequently green. 

The method which is recommended for considerable operations 
is, to mix the colour with a large quantity of water, and pass it 
through a silk sieve, when about one per cent. of undissolved 
matter will remain behind; the residuum, says the inventor, consists 
principally of matters foreign to paint, such as atoms of wood, 


| paper, metal, &c., which the ordinary process could not eliminate, 


| and whic 
| spoil the effect of painted work. 


h give rise to the irregularities of surface which often 


=~ 





Oct. 30, 1868, 





The solution when filtered will, it is said, keep with 
alteration for an indefinite period, a deposit will take _ a | 
when wanted for use the greater part of the water may poured 
ag en _ oil . added. 

amp black, and zine grey require, however, somewhat di 
treatment to the other an, he former must first be ere 
with a little water containing spirit of wine, and the latter must 
be pounded and sifted dry, as water causes it to form great lumps 
by oxidation. 

M. Hugoulin’s invention is really a most attractive one, not only 
on account of the economy it holds out, but still more soin a 
sanitary point of view, and it is to be hoped that it will prove 
practically useful. 

It is stated in an official journal here, that M. Cordier, a French 
engineer, director of the waterworks of Alexandria, is engaged on 
extensive works for the better supply of Cairo with water. At 
present water costs at Cairo, although on the banks of the Nile, two 
francs the cubic metre; the price fixed on the new plan is one 
franc for private individuals, and forty centimes for the public 
establishments. Engines capable of raising from 30,000 tons to 40,000 
tons per day are to be erected on the site of the old saltpetre works: 
a conduit 40in. in diameter, and more than 12,000ft. long, will 
convey the water to the top of Mount Mokaltan, where the filters 
and reservoirs will be erected at an altitude of about 113ft.; thence 
the clarified water will be conveyed to Cairo, while the residue, 
which in time of flood will amount to about one per cent., will 
serve to water the gardens of the new quarter, on a sandy slope 
extending from Mount Mokaltan to the quarries of Toure, a 
distance of five miles. It is estimated that from seventy to a 
hundred acres of desert will thus be reclaimed annually by irriga- 
tion, The works commenced in April, 1866, and are to be finished 
in five years, 

The annual meeting of the shareholders in the society, I. F. 
Cail and Company, of Paris and elsewhere, occurred the other day, 
and it is gratifying, amidst the general complaints concerning trade, 
to meet with such a prosperous account as was submitted to the 
meeting. The operations of the company during the past twelve 
months, ending June 30th, exceeded considerably those of the pre- 
vious period; the Paris establishment showed business to 
the extent of £520,000, an increase equal to £200,000. The 
interest and dividend announced amount to 15 per cent. on 
the capital, the sums being payable two-thirds in October, and 
April, and the remainder in reserve shares bearing 5 per cent. 
interest. The shareholders seem to have been delighted with the 
result, as well they might. One of the causes of the increasing 
prosperity of the society is, the extension of its connexions with 
the French colonies, and with Egypt, which have been visited by 
M. Alfred Cail, who now directs the colonial division of the 
establishment. 

The iron markets of France remain firm. The last quotations 
from Saint Dizier are as follows :—Pig for refining (charcoal iron), 








| 100f. to 103f. ; ditto coke and charcoal, YF. to 92f.; ditto coke, 75f. to 


75f.; ditto coke (Meurthe-Moselle), GOf. to 67f.; ordinary rolled 
charcoal iron, first class, 215f. to 22Uf.; ditto, ditto, coke and char- 
coal mixed, 210f.; ditto, ditto, coke, 185f. to 190f.; refined charcoal 


| iroa rolled, 330f. to 340f.; sheet iron, first-class coke, 220f. to 225f.; 
| ditto, ditto, puddled charcoal iron, 225f, to 250f. ; ditto, ditto, special, 


thin, 245f. to 250f.; shaped iron, first-class, 200f, to 2L0f.; hammered 
iron, 235f. to ‘40f.; ordinary axles, 240f. to 245f.; machine iron, 


| No. 21 and above, coke, 190f. to 195f.; wood, 225f. to 250f.; No. 20, 
wood, 230f. to 240f.; mixed, 210f. to 215f ; coke, 195f. to 200f.; refined 


wood, 345f. to 350f.; ditto, ditto, second quality, $20f. to 325f.; No. 
19, good quality, 230f. to 235f.; No. 18, ditto, ditto, 235f. to 240f.; 
machine iron for chain, No. 20, 210f. to 215f.; iron wire for nails, 
coke, 200f. to 210f.; ditto, ditto, puddled, No, 20, 250f. to 265, 

The rates of ironwork in Paris will not be uninteresting. 
Rolled coke iron, square, round and flat, first class, per 100 kilos., 
19 50f, to 20f.; shaped iron—angle. 22 00f.; flooring girders, 19°50f.; 
window frame iron, first-class, 22 :00f.; ditto four to sixth class, 
one franc higher per class; rails weighing 8 kilos. to 22 kilos. per 
metre, 21.00f.; galvanised corrugated iron, 5>f, to 53f.; cast iron— 
balconies, 38f.; balustrades, &c., 45f.; columns, 15f.; panels, 16f.; 
water pipes, 19 50f, 

Oct. 28th. 





Tae large ironclad building by Messrs. Palmer and Co. (Limited), 
at Jarrow, on the Tyne forthe English Government, is being 
rapidly finished, and will soon be ready for launching. 

COMMUNICATION BETWEEN RatLway Drivers, GUARDS, AND 
PassENGERS.—Mr. John Walinsley, of Preston, now engaged as 
clerk of the works at the Preston and County of Lancashire Royal 
Infirmary, has obtained provisional protection for an invention 
which, though simple in its character, is likely to answer every 
purpose, and that, too, at an extremely moderate cost. The 
invention will enable the guard to speak to the driver through 
tubes, and he can, consequently, vocally communicate to him 
all he wishes him te do without attracting the attention of any 
other individual; whilst the passenger will be able to make any 
complaint to the guard without, asam itterof necessity causing the 
stoppage of the train. The speaking tubes fitted to the carriages 
are preferably formed of metal, and are connected with cach other 
by means of flexible tubes composed of vulcanised wire, and covered 
with vulcanised india-rubber. The important part of the 
invention is that relating to the flexible tubes, which are made in 
such a form that whilst they will extend 4ft..-the extreme 
distance between the carriages when in full motion—-they will 
bend without difficulty or inconvenience to almost any extent, and 
will last for a period of twenty years. At the end of each tube is 
a metal mouth-piece, containing a whistle, aud immediately a 
person has blown down the tube the guar#’s attention 1s arrested, 
and as a red signal is forced out of the whistle he can readily see 
where his attention is required. The tubes are placed in each 
compartment of the carriages; there is a slide over the mouth- 
piece, and directly this slide is removed a red signal, about 6in. 
in length, is displayed outside the carriage, so that the guard will 
be able to see at once from what compartment the whistle has 
come. By this arrangement, anyone disposed to play a practical 
joke can be detected immediately, and afterwards punished 
according to the railway regulations. In the case of there being a 
second guard’s van occupying an intermediate position, a double 
system of tubes may be employed, one enabling the intermediate 
guard to communicate with the driver, and the other to communl- 
cate with the guard at the end of the train, When it is desired 
that passengers should be able to communicate with the guard or 
guards, Mr. Walmsley prefers to provide a separate system of 
tubes; but the invention will be none the less effective if the 
railway authorities desire to confine it to the driver and the guard. 
One system may be adopted instead of the two referred to, but 
the advantage in using the two sets of tubes is that confusion will 
be rendered impossible, and that the attention of the driver will 
not be unnecessarily withdrawn from his duties by timid or foolis 
passengers. The coupling used for the connection of the tubes 
attached to the different carriages is a modification of the ordinary 
conical joint coupling, the end of the flexible tube being inserted 
in the metal body of the coupling, and a metal ferrule; the outer 
end of what constitutes the male portion of the joint being forced 
into the end of the flexible tube, with a view to ensure permanency 
to the coupling. The metal tubes running along the carriages 
will be so fixed as to cause no inconvenience whatever, and the 
mouth-pieces in the carriages will be arranged so as to be — 
easy reach of those desiring to make use of them, whilst they wil 
not needlessly attract the attention of the mischievous. On the 
whole, the invention appears to bear the mark of practicability 
upon it, and we have no doubt that if Mr. Walmsley takes a model 
to the proper quarters, he will have no difficulty in inducing 

ities to give a fair trial to the new scheme. 


the rail uthorities 1 
E wth “y Ay been studied throughout, and the cost of attaching 











* Read to the British Association, Section G. See Tue Excinrer, 28th 


iron of a much lighter gauge than that taken as cur standard, in | August, 1863, page 159. 





the tubes to the carriages would be very trifling indeed. —Preston 
Herald, 
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Grants and Dates of Provisional Protection for Six Months. 

2146, Eric HuGO WALDENSTROM, Salford, Lancashire, *‘An improved 

“arrangement of mechanism to be ployed fo fi ‘ing metallic 
rivets or articles of a similar description.” —6th July, 1868. 

0249, FEEDERICK FRANCIS GREENWOOD, Hornsey, Middlesex, mprove- 

~ ments in fastenings in the nature of buckles.”—16th September, 1868, 

9974. CHARLES HENRY HUDSON, New York, U.S., “ Certain improvements 
in washing apparatus.” —18th September, 1868. 

9988. FREDERICK Dygr, 66, High-street, Camden Town, London, “ Im- 
provements in the method of and apparatus for supplying bath rooms and 
other parts of dwelling-houses anc similar buildings with hot water.”— 
19th September, 1*68. 

2904. PAUL EMIL LovIs WILHELM STOCKMANN, Keppel-street, Russell- 
square, London, “‘ Improvements in tents "— 21st September, 1868. 

2920. JOHN MactnTosH, North Bank, Regent’s Park, London. and WILLIAM 
Boeeett, Lindsey Houses, Chelsea, Middlesex, ** Improvements in the 
application of elastic fillets, cords, or bands, to boots and shoes and other 
articles of wearing apparel.” 

2923. HENKY JOHN BkOUGHTON KENDALL, Great Winchester-street, London, 
“ 4 new or improved preservative paint or composition for protecting ships’ 
bottoms, preserving submarine wood work, and other useful purposes.”-— 
A communication from William F. Babcock, San Francisco, California, 

18. 





“ 


2924, ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B, ‘‘ Improvements in 
barometers and hermometers, and in their combination with watches, 
clocks, and other instruments.” 

2926. JOHN HENKY GLEN, City-road, London, ‘‘ Improvements in button 
holes for boots, shoes, gaiters, and other articles.” 

2928. WILLIAM THOMAS, Ellinor-street, Carnarvon, ‘‘ Improvements in the 
construction of circular saws or cutters, more especially applicable for 
cutting slate and stone.”"—23rd Septembar, 1864. 

2930. HAMILTON WO DS, Salford, Lancashire, “‘ Improvements in apparatus 
for heating water by means of steam.” 

2934. EPHRAIM DEATH and JOHN ELLWOOD, Leicester, ‘‘ Improvements in 
apparatus for cutting leather, wood, paper, card, or other material.” 

2936. JAMES Fry, Stephen-street, Lisson-grove, Marylebone, London, * Im- 
provemests in the manufacture of wheels for carriages, carts, and all other 
wheeled vehicles.”’—24th September, 1563. 

2940 IsHaw BaGGs, High Holborn, London, “ Improvements in making 
white lead, and in the means and appliances for performing the same.” 

2944. JouN WuiGHT, Birmingham, and WILLIAM HENRY WILLIAMS, Bir- 
mingham, ‘‘ Certain improvements in the manfacture of gas burners.” 

2946. CHARLES SCKIVEN and WILLIAM HOLDSWORTH Leeds, Yorkshire, 
“ Improvements in planing, boring, and slotting machinery.” 

2948 GEOKGe RITCHIE Hounslow, Middlesex, ** Improvements in sunproof 
fabrics and in constructing tents, sunshades, or weather protectors,”—25th 
September, 1868. 

2952. PAUL JOSEPH EDOUARD CARON, Paris, ‘‘ An improved safety apparatus 
for the prevention of accidents from the breaking of chains or ropes of 
hoisting gear.” 

2954. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the permanent way of railways.’ — A communication from Russell 
Aitken, Bombay. 

2956. JMHN RAMSBOTTOM, Crewe, ‘Improvements in apparatus for com- 
municating between the passengers, guard, and engine driver of a railway 
train.” 

2958. CHARLES FREDERICK WHITWORTH and GEORGE PEARSON, Bradford, 
Yorkshire, and WILLIAM SMITH, Manchester, * Improved apparatus for 
the increase of safety on inclines of railways or tramways.” 

2960, JUHN PeTRI£, jun., Rochdale, Lancashire, ‘‘ Improvements 
machinery or apparatus for washing woo] and other fibrous materials.” 

2962. GEORGE FsANCiS MORANT, Frenchay, Gloucestershire, ‘‘ Improve- 
ments in the manufacture of artificial fuel.” 

2964. HENKY GiBsON, Musselburgh, Midlothian, N.B., ‘ linprovements in 
the manufacture of tobacco, and in the machinery or apparatus employed 
therefor.” 26ch September, 1»6<. 

296s. CHARLES DENTON ABEL, Southampton-buildings, Chaneery-lane, 
London, ‘* Improvements in converting cast iron into wrought iron, and in 
uniting oxides and fluxes with molten cast iron.” A communication from 
Thomas Shoenberger, Blair, Pittsburg, Pennsylvania U.S. 

2969. WILLIAM MCADAM, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
arrangements or apparatus for facilitating omnibus traffic, the said im- 
provements being also applicable otherwise and relating to tramways, 
wheels, and carriages.” 

2970. James GaeGORY, Kingswood Ironworks, near Bristol, Gloucestershire, 
‘Improvements in apparatus for preparing and cooling animal charcoal.” 
2971. G sTavV ALBRECHT CARL BeemMeé Liverpool, *‘ Improvements in 
machinery for untwisting strands and other twisted or spun materials for 

picking oakum, dressing fibres, and other analogous purposes.” 

2972. RoBeRxT DuncaN, Billericay, Essex, ** Improvements in earth closets 
and commodes.” —’*th Sep'ember, 156s 

2974. THOMAS BRIGGS, Manchester, ‘‘ Improvements in connecting the 
ends of metal bands for securing bales, and in apparatus connected there- 
with.” 

2976. JaMES WADSWORTH, Medlock-street, Hulme, Manchester, ‘‘ Improved 
apparatus for economising fuel and utilising the heat produced in fire- 
places or stoves for warming and ventilating, and for other purposes.” 

2978 ALEXANDER MELVILLE CLARK, Chancery-lane. London, ‘‘ | mprove- 
ments in machinery er apparatus applicable for raising and lowering weights, 
hauling. and other purposes.”—A communication from Jean Ventouillac, 
Louis Ventoulliac, and Edouard Jau, Boulevart St. Martin Paris. 

2890. EpWwakb THOMAS HuGHes, Chancery-lane, London, ‘“* Improvements 
in gas burners."”"~ A communication from Wilbur Fisk Parker, Meriden, 
New Haven, Connecticut, U.s. 

2984. WILLIAM HaLLaM and Henry JosepH MAapGe, Upper Forest Tin 
Works, near Swansea, Glamorganshire, ‘ lmprovements in the conversion 
of tinplate shearings into tinplate.” 

2936. HeNkY JOHN GIKDLESTONE and JOHN Woop GIRDLESTONE, Duke- 
street, Westminster, ‘*‘ Improvements in treating ships and vessels to correct 
and prevent compass deviations.’ —29¢h September, (x8 

2983. GeonGe DAWs, Penge, Surrey, ‘* Improvements in machinery for 
opening and closing, locking and unlocking cart gates and turnstiles on 
Tailway level crossings ” 

2922 JOHN MaBsOn, Norwood, Surrey. ‘‘ Improvements in candlesticks.’’ 

2994. ALPHONSK LAFARGUn, Pine-street, Newcastle-on-Tyne, ‘* Improve- 
ments i gauges for indicating the pressure of steam and other fluids.” 

2996. WILLIaw Eowakb NEWTON, Chancery-lane, London, ‘* Improvements 
in treating metals for the purpose of separating from them various im- 
purities or foreign substances.”—A communication from Norman Cutter, 
Cincinnati, Ohiv, U.s. 

2998 JOHN HENKY JOHNSow, Lincoln's-inn-fields, London, ‘‘ Improvements 
in the manufacture of white ad and the production of carbonic acid gas 
for the said manufacture and for uther useful purposes.” —A communication 
from Henry Hannen, Benjamin Fianklin Pine, and Thomas Woods, 
Philadelphia, Pennsylvania, U.S. 

5000. OKVILLE Watson Powers, Regent-street, London, ‘* Improvements in 
sewing machines, applicable to other machines worked by foot power.” - A 
communication from Greenleaf Stackpole, New York, U.S. 

3002. GkOKGe UNWIN, Sheffield, Yorkshire, ‘‘ Improvements in apparatus 
for re-capping cartridge cases for breech-loading fire-arms.” 

3004. AkTHUR THOMAS Béscks, Birmingham, and GEORGE JOHNSON, 
Aston, near Birmingham, **Improvements in the manufacture of rouge 
and polishing powders.” —30th September, 1868. 

3006. HENRY HIGHTON, Sussex-square, Brighton, Sussex, ‘ Improvements 
in the manufacture of artificial stone and slate, and in colouring and pre- 
serving the same, part of which are also applicable to the preservation of 
walls and other surfaces.” 

3008, JOHN DILLON SCALLY, Moon-street, Burton-on-Trent, “ Improvements 
in apparatus for filling casks.” 

3010. Joan Murkay, Keighley, Yorkshire, and OLIVER HARLING, Thwaites, 
near Keighley, Yorkshire, ‘‘ Improved means or apparatus for consuming 
or preventing the escape of smoke from steam boiler and other furnaces 
= collecting for utilisation the waste products of combustion of the 
uel,” 

3012, CLAUDE BENOIS CHARDON, King William-street, City, “ Improvements 
in the construction of locomotive engines adapted for railroads and common 
roads. 

3016, WILLIAM EvWARD NEWTON, Chancery-lane, London, “ An improved 
process for decorticating grain.”— A communication from Emanuel Weiss, 

— St. Sebastien, Paris.—1st October, 1868. 

22, ALPHONSE MONSNERGUE, Boulevard Bonne Nouvelle, Paris, “ An 
on a ed kiln for burning clay, lime, plaster, and other materials.” 

24. Rowgkr FRANCIS AkURY, JOEL EaTON WaLKenk, and WILLIAM 

George Waxker, Sheffield, ‘‘Improvements applicable to ratchet and 

crank braces and other tools or apparatus wherein centre points and pivots 

are required.” 

30.6. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
rs = ete of py —s in order to harden them and apply them 
jo Mathis mesuee o can es, S0ap, and other uses.”—A communication 

} ias Paraf-Javal and Eugene rasef-Javal, Thann, France.—2nd 
October, \868 

3030. James BAKER, Liverpool, ‘‘ Improvements in apparatus for removing 
animal and vegetable adhesions from the bottoms of iron, steel, and other 
navigable vessels.” 

3034. EDWARD ALFRED COWPER, Great George-street, Westminster, Lon- 
don, “‘Improvements in the manufacture of iron and steel, and in the 
apparatus and materials used for that purpose.” —3rd October, 1868. 

3038. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘An improved extension chandelier.”—A communication from 
Hiram Tucker, Newton, Massachusetts, U.S.—5th October 1868, 
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| 3040. EDWARD TAYLOR BELLHOUSE and WILLIAM JOHN DORNING, Man- | 


chester, ‘‘ Improvements in hydraulic presses employed in the packing of 
cotton or other materials or substances.” 

3042. NICOLAS TCHEPELEVSKY, Beaumont-street, Marylebone, London, 
‘*An improved enamel applicable to wood, paper, textile fabrics, and 
other surfaces, to render them impervious to spirits, oils, gases, or other 
similar fluids.” —A communication from Otto Carl Ramstedt, Helsingfors, 
Russia. 

3044. GEORGE GRAVELEY, Bow, London, “ Improvements in steam pumps 
and other engines actuated by steam or other motive fluid, and in com- 
bining sea water distilling apparatus with steam-pumping and steam- 
cooking apparatus ” 

3045. FRANCIS STEPHEN GiLBERT and WILLIAM GeoRGe Waite, Lawrence 
Pountney-lane, London, ‘‘Improvements in the manufacture of self- 
adjusting spanners.” 

3046, ALBERT G&OKGE STRAKER, Leadenhall-street, London, ‘‘ An improved 
kind of sample bag or or envelope for the transmission of samples or pat- 
terns of merchandise by post.” 

3048 THOMAS GAKNETT, Smethwick, 
hydraulic rams.” 

3050. JACOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, London, “ Im- 
provements in the manufacture of iron and steel.” 

3051. JOSEPH ASPINALL, Gayton House, Harrow, Middlesex, ‘“ Improve- 
ments in telegraphic aad other ropes or cables, part of which improve- 
ments are also applicable in hardening the surface of india-rubber and 
gutta-percha.”—6th October, 1863. 

3054. FaepeRIC PELHAM WARREN, High-road, 
ments in apparatus for cooking and other purposes. 

3056. DAVID MakSHALL, Leith, Midlothian, N.B, ‘‘ An improved packing 
for the tubes of surface condensers and other similar purposes.” 

305%. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* lmprovements 
in flyers employed in twisting or spinning cotton and other fibrous sub- 
stances.” - A communication from John Whitin, Whitinsville, Massa- 
chusetts, US. 

3060. Euowakp THOMAS HvuGHES, Chancery-lane, London, ‘‘ Improved means 
and apparatus for generating electricity by heat.”—A communication 
from Louis Mure and Charles Clamond, Bourg St. Andol, France. 

3062. James Woop, Stockport, Cheshire, and JAMES AKUNDALE, Holling- 
worth, ‘‘ Improvements in shuttles.” 

3064. JAMES WATSON, Newington-causeway, Surrey, ‘‘ An improvement in 
the manufacture of wall papers and in apparatus used in such manu- 
facture.” 

3065 JAMES WATSON, Newington-causeway, Surrey, ‘‘ An improvement in 
the manufacture of wall papers and in apparatus used in such manu- 
facture.” 

3068. WESTLEY RICHARDS, Birmingham, “‘ Improvements in cartridges.”— 
7th October, 1868. 

3070. HeNay JOSePHI, Manchester, ‘‘ Improvements in 
other like timepieces, timekeepers, or time indicators ’ 

3089 THOMAS HEACOCK, Drury-lane, London, “Improvements in door 
knobs or handles.” 

3091. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘ An improved 
binnacle for iron ships” - A communication from Charles Ole Olsen, New 
York, U.S.—8th October, 1868. 

3097. THOMAS WASHBOURNE DyYeER, Brunswick-street, Barnsbury-road, 
London, ‘Improved apparatus for the preventing and curing smoky 
chimneys.” 

3099. Louis HANNART and NICHOLAS ALPHONSE AUBERTIN, jun, King- 
street, Cheapside, London, and WILLIAM JOHN CUNNINGHAM, London, 
‘Improvements in the manufacture of door plates, name plates, stencil 
plates, and sign plates suitable for sign boards, for the fronts and other 
parts of shops and other buildings, and for other similar purposes ” 

3103 WILLIAM JOSEPH CURTIS, Neville-terrace, Holloway, Middlesex, 
‘* Improvements in sewing machines.” 

3107. BENJAMIN WALKEK and JOHN FREDERICK AUGUSTUS PFLAUM, Leeds, 
Yorkshire, ‘‘ Improvements in machinery for reducing bulldog or other 
hard substances.” 

3109. Davin HaLuas, GeorGe HALLAS and SAMUEL JOSEPH WoopHOvsE, 
Leeds, Yorkshire, ‘‘ Improved apparatus for regulating the supply of gas 
to burners "—91h October, 1868 

3113. RoBert Top, Leith, Midlothian, N.B., ‘‘Improvements n apparatus 
for separatimg and cleaning sharps or middlings, groats of wheat, and other 
partially -ground grain.” —A communication from Von Eschelivies, Lestorf, 
Austria. 

3115. FREDERICK AUGUSTUS ABEL and EnwiIN ORMOND BROWN, Royal 
Arsenal, Woolwich. Kent, ‘‘ Improvements in the mode of and apparatus 
for firing explosive compounds "— 0th October 868. 

3119. NAPIEX SMITH, Glasgow, Lanarkshire, N.B., ** Improvements in treat- 
ing and utilising waste acid liquors.” 

3135. ABRAHAM FIELD and ANDREW WHITE TUER, Minories, London, 
** Improvements in the manufacture of show-boards, tablets, or cases con- 
taining representations, announcements, illustrations, or devices for adver- 
tising and other purposes "—12zth October, 1863. 

3129 WILLIAM ALEXANDER LYTTLE, General Post-office, London, ‘‘ Im- 
provements in electro-telegraphic conductors and the batteries connected 
therewith.” 

3133 WILLIAM THOMAS SUGG, Vincent-street, Westminster, ‘“‘ Improvements 
in apparatus for regulating the supply of gas, and in fittings connected 
therewith, which are also applicable to other purposes.” 

3135. RoBexT Spice, Gower-place, Gower-street, London, ‘‘ Improvements 
in the construction of jars intended to contain manufactured tobacco.” 

3157. WiLttaM Yates, Duke-street, Westminster, ‘‘ Improvements in the 
furnaces and tools to be used in metallurgic operations.”—13th October 
1868 

3139. RICHARD ROWBOTHAM and CHARLES Ezagp, Beswick, near Man- 
chester. ‘‘ An improved top bar for fire-places " 

314. Lous CLozet, Rue des Filles du Calvaire, Paris, ‘‘ Improvements in 
tanning all animal skins * 

3145, JAMES GxAFTON JONRS, Blaino Ironworks, near Newport, Monmouth, 
‘Improvements in apparatus employed in getting coal, stone, and 


Staffordshire, ‘‘ Improvements in 


Lee, Kent, ‘‘ Improve- 
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watches, clocks, and 








minerals 

3151 WiLttamM ROBERT Lake, Southampton-buildings, Chancery-lane, Lon- 
don, ‘“‘ Improvements in apparatus for generating and burning the vapour 
of hydrocarbon liquids ""—A communication from David Lowe, Boston, 
Massachusetts, U S —l4th October, 1863, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3155, HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly. London, 
** A new and useful improvement in elastic moulds "—A communication 
from Thomas Taylor, Edmund Pendleton Rogers, and Miers Coryell, New 
York, U.s3 —15th October, '8n*, 

3165 WILLIAM RoBE«T LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘Improvements in repeating breech-loading fire-arms "—A com- 
munication from Valentine Fogerty, Boston, Massachusetts, U.S —l5th 
October, 1368. 

3196. WILL'AM Frtca, Washington, Columbia, U.S , ** Improvements in the 
carriages for ordnance, and in devices for operating the same and checking 
the recoil thereof.".—A communication from George Robert Wilson, Wash- 
ington, Columbia, U S —19th October, 1868. 

3198. HENRI ADKIEN BONNEVILL#, Sackville-street, Piccadilly, London, 
‘Improvements in safety lamps for miners"—A communication from 
Richard Werdermann, Dortmund, Prussia —20¢h October, 1868. 


Patents on which the Stamp Duty of £50 has been Paid. 

2698. THOMAS ROUTLEDGE, Ford Works, near Sunderland, DANIgL Bent- 
LEY and JOHN Broap Jackson, Lodge Banks, Bury, Lancashire, 
** Hydraulic presses "'— 19th October, 1865 

2717. Remy Bigssy, Trinity-square, Southwark, Surrey, “‘ Splitting and pre- 
paring cane "—2 th October, 1865. 

2756, THOMAS RUSSELL CRAPTON, Great George-street, Westminster, 
** Roadways, floorings, &c.”—26¢h October, 1865 

2786. HENKY LakKIN, Torriano Cottages, Leighton-road, London, ‘‘ Lamps 
for the combustion of magnesium, &c.”—28th October, 1865. 

2835. HENKY BesSEMBR, Queen-street-place, New Cannon-street, London, 
** Tron and steel.”—3rd November, 1365 

2838 JAMES BALLENY ELKINGTON, Newhall-street, Birmingham, ‘ Copper 
ore.” —3rd November, 1865. 

2885. CHARLES COCHRANE, Woodside Ironworks, near Dudley, Worcester- 
shire, ‘‘ Apparatus for separating dust from the gases evolved from blast 
furnaces "—Sth Novembrr, 1865. 

3009. THEOPHILUS Rk&DWOOP, Montague-street, Russell-square, London, 
** Preservation of animal substances.”—23rd November, 1865 

2726 JAMES WIGHT, Copthall-court, Throgmorton-street, London, ‘* Appa- 
ratus for utilising the liquors used in the treatment of straw for the manu- 
facture of paper."’—21st October, 1865, 

2759. EDMUND HUNT, St. Vincent-street, N.B, 
** Steam engines.” —26th October, 1865, 

2766 L&ONARKD BENNETT, Worcester, ‘‘ An improved needle.”—26th October, 
1865 
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2860. RICHARD CHRISTOPHER MANSELL, Ashford, Kent, 
engines and vehicles used on railways.” —6th November, 1865, 

2738 ALEXANDER CHAPLIN, Adam-street, Adelphi, London, 
boilers ” 23rd October, 1865 

2762. HENRY WILDE, Manchester, ‘‘ Electric telegraphs, &c.”—26th October, 
1865 

2771. THOMAS GREENWOOD, Leeds, Yorkshire, “‘ Railway carriages, &c.”"— 
27th O.tober, 1865. 

2784. WILLIAM WESTMORELAND and EDWIN WESTMORELAND, Nottingham, 
** Sewing machines "—28¢h October, 1865. 











Glasgow, Lanarkshire, 





AUGUSTE BOISSONNEAU, Paris, “ Artificial eyes.”—Ilst November, 
“Wheels for 


“ Steam 





2. CHARLES WILLIAM JONES, Cheltenham, Gloucestershire, ‘‘ Fire-arms 
and projectiles,”—11th November, 1865. 


2987. WILLIAM CLARK, Chancery-lane, London, “Bleaching feathers.”~« 
20th November, 1865 

2751. Geoxce Lams ScoTr, Manchester, ‘‘ Moulding toothed or other wheels 
or pulleys, &c "—25th October, 1865. 

2767. GEORGE WASHINGTON BACON, Paternoster-row, London, ‘ Apparatus 
for gymnastic exercises.” —26th October, 1865. 





Patents on which the Stamp Duty of £100 has been Paid. 

2583. WILLIAM THOMAS WESTON, Trafalgar-square, London, ‘‘ Screw 
wrenches.”—17th October, 1861. 

2632 JOHN HENRY JOHNSON, Lincoln's-inn-fields, London. ‘‘ Facilitating the 
passage of trains up steep gradients on railways.”—21st October, 1861 

2646 CLAUDE BRISON and ANTOINE CHAVANNE, Lyons, France, ‘‘ Ovens, 
kilns, &c.”—23rd October, 1861. 

2669. ENOCH CHAMBERS, Melbourne, Victoria, ‘‘ Pulverising of quartz, blue- 
stone, &c "—25th October, 1861. 

2656 Isaac Louis PULVERMACHER, Oxford-street, London, ‘“ Galvanic and 
magneto-electric currents, &c "—23rd October, 1861 

2663 WitLiam WuHakToN, Birmingham, “Springs for railway or othe 
vehicles.’’"—25th October, 1861. 

2834. WILLIAM JOHN Hay, Southsea, Hants, “ Protecting iron and wooden 
ships, caissons, dams, &c.”—12th November, 1861. 

2583 WtuLiam THOMAS WesTON, Trafalgar square, London, 
wrenches "—17th October, 1861. 
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Notices of Intention to Proceed with Patents. 

1447. WILLIAM RoBerRT Lake, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ Improvements in dynamometers.”—A communication from Charles 
Neer, Brooklyn, New York, U 8 —2ad M. 1868. 

1938 JaAmEs Howven, Glasgow, Lanarks , N.B., “Improvements in 
steam or other motive power engines "—13th June, 1868. 

1965, GeOuGe BenepicT TuRR«LL, New York, U.S., “ Improvements in 
coolers for beer and other liquids ” 

1971 WILLIAM RHODES and James RHODES, Wade-street, Bradford, York- 
shire, ‘‘ Improvements in the construction of safes, strong rooms, and 
other like depositories intended to contain valuable property.”—17ih June, 
1868 

1974. Joun LUMLEY and Eowtn Luwtey, Kirk Hammerton, Yorkshire, 
** An improved machine for the manufacture of pills.” 

1979. THomas ComINGs Hips, Fenchurch-street, London, ‘‘ Improvements 
in dressing flax, and in drawing, roving, and spinning flax and tow, and 
in apparatus to be used for these purposes.”"—A communication from John 
McDermotts, Rotterdam. 

1981. WiLLtam SeoGit Carr, New York, U.S., “ Improvements in water- 
closets ""—18th June, 1868, 

1983 EbDWakD REINHOLD KaULBacs, King 
London, ‘‘ A new and improved rotary engine 

1986 Davip GeeiG and Joun GeeiG, Edinburgh, Midlothian, N.B, ‘‘ Im- 
provements in lithographic printing machines, and in printing machines 
generally " 

1988. MATTHEW Piers WATT BOULTON, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in apparatus for obtaining motive power by the combustion of inflam - 
mable aériform fluids’ 

1989 FRED*RICK BERNARD DOERING, Victoria-street, Westminster, and 
RoBerT HAKKNESS TwiGG, East India-avenue, London, “ Improvements 
in machinery for boring or working in rock, stone, or earth.” 

1991 THOMAS HePPeLl, Pelaw Main Collieries, Durham, “‘ Improvements 
in miners safety lamps.”— ‘9th June, 1868 

1993. WILLIAM UMPHE«STON, Loanhead, Edinburgh, N B., ‘‘ Improvements 
in steam engines for obtaining an almost uniform speed by means of con- 
nections between the governor and an auxiliary cut-off valve” 

2002 JONATHAN SHELMEKDINE, WILLIAM WaLKer, and Epwarp HOLT, 
4lbion Ironworks, Manchester, ‘‘ Improvements in valve gear for steam 
and other motive engines.” —20th June, 1868 

2008. Eowakp THOmas HvGuHes, Chancery-lane, London, ‘‘ Improvements 
in machines for polishing needles "—A communication from Chauncey 
Orrin Crosby, New Haven, Connecticut, US 

2009 Epwakv THomas HouGHes, Chancery-lane, London, ‘* Improvements 
in metallic cartridges "—A communication from Oliver Fisher Winchester, 
New Haven, Connecticut, U.S 

201', WILDIAM Ak-AND GILBEE, South-street, Finsbury, London, ‘‘ Im- 
provements in machinery or apparatus for the manufacture of cards for 
carding "—A communication from Charles Justin Deblon, Lille, France. 

2013 ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘* lmprove- 
ments in machinery or apparatus for winding thread "—A communication 
from Jean Alfred Desbois, Boulevart St. Martin. Paris 

2014 CORNELIUS WuHITeHOUSE, Bridgtown, near Cannock, Staffordshire, 
*‘Improvements in mill bills and picks for dressing millstones, and for 
dressing stone for other purposes "—22ad June, 1868 

2020 JoHN DovuGuas and ALEXANDER DouG..AS, Stranraer, Wigtown, N.B., 
‘‘ Improvements in reaping and mowing machines ” 

2021 CHAKLE= JOHNSON, Oxton, Cheshire, ‘‘ Improvements in boilers for 
heating and circulating water and other liquids, and generating steam ” 
2025. CHARLES THOMAS BurGess, Brentwood, Essex, “‘ Improvements in 

reaping and mowing machines.”-—23r¢ June 1868 

2029 BeNJAMIN THEOPHILUS Moore, Elm Lodge, Spring-grove, Isleworth, 
Middlesex, ‘‘ New or improved apparatus for protecting water pipes from 
injury by frost.” 

2041 RosBext ELToON, Brockham, Surrey, “ Improvements in burning lime 
and cement, and in apparatus employed therein.” —24th June, 1868 

2042. EowakD Mvuc»sROw, Bury, Manchester, ‘‘ Utilising refuse tanning 
matters for dyeing purposes " 

2043. Josep Baiees, Barrow, Lancashire, ‘‘ Improvements in constructing 
ingot moulcs ” 

2044 James JACK, Liverpool, ‘‘ Improvements in applying auxiliary screw 
propellers to sailing ships, and in the construction of sailing ships to adapt 
them therefor "—2 th June, 1868 

2057. SAMUEL SOLOMON MAURICE, Monkwell-street, London, ‘‘ An improved 
fastening for neckties, scarfs, and other articles.”"—A communication from 
Simon Hayem Ainé, Rue du Sentier, Paris. 

2059. ANDKEW 'HOM>ON, Southampton, ‘‘ Improvements in water-closets.”— 
264 June, 1868 

2067 IsHaM BaGGs, High Holborn, London, and FREDERICK BRABY, Cam- 
berwell, Surrey, ‘‘Improvements in the extricatiom and condensation of 
ammonia, and in the manufacture of ammoniacal salts.”—z7iA June, 
1868. 

2097. WILLIAM DaGLI*H, Wellington Quay, Northumberland, “ Improve- 
ments in kilns for burning bricks, tiles and pottery, and in consuming 
smoke in chemical furnaces and boiler furnace .” 30¢h June, 1568. 

2132. JAN ANTHONY MULLER Christopher-street, Finsbury-square, London, 

“an improved meter for regulating and registering the flow of liquids and 
gases.” 

2140. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ An improved 
fastening for boots, shoes, and other articles."—A communication from 
Francois Jean Guillaume Gobin, alias Daudé, Boulevart St. Martin, Paris. 
—4th July 1868. 

2157. *STLEY PASTON PRICE, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of phosphates of lime, and in obtaining products there- 
from.” —A communication from Eugene Pelouze and Lucién Dusart, Paris, 
—Tth July, 1868. 

2183. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in looms for weaving.” — 4 communication from Alphonse Goullioud, 
Boulevart St. Martin, Paris.—9h July, '868. 

2296. JOHN HENRY JOHNSON, Lincoln s-inn-fields, London, * Improvements 
in the production of a red colouring matter."—A communication from 
Alexander Clavel, Basle, Switzerland. 

2302. Louis Duwac, Lille Le Nord, France, “Improvements in drying and 
beating all kinds of threads, and in combining apparatus for that purpose.” 
—22nd July, 1868. 

2409. HENKY MOULE, Fordington, Dorsetshire, “ Improvements in fire-places 
and furnaces, and in the mode of feeding the same with fuel.”"—Slst July, 
1868. 

2437. CHARLES WILSON, Hull, Yorkshire, ‘Improvements in apparatus for 
reefing and furling fore and aft sails.”"—3rd A»vgust, 1868. 

2446. Epwaro Evans, Bryn Allyn, Gresford, Denbigh, “Improvements in 
mills for grinding wheat, grain, and other substances. "—4th August, 1868, 
2783. THOMaS B«NNETT, Birmingham, “Improvements in the manufacture 
of spoons, forks and ladles, which improvements are also applicable to 
handles generally composed of sheet or hoop iron, or other sheet metal, 
and in the machinery or apparatus employed therein."—10th September, 

1868. 

2877. HENRIETTA VANSITTART, Richmond, Surrey, “ Improvements in the 
construction of screw propellers.”—15/h September 1868. 

2968. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, “Improvements in converting cast iron into wrought iron, and in 
uniting fluxes with molten cast iron.”—A communication from Thomas 
Shoenberger Blair. Pittsburg, Pennsylvania, U.S.—28/A Seprember, 1868. 

2986. HENRY JOHN GIKDLESTONE and JOHN WAKkD GIkDLESTONE, Duke- 
street, Westminster, ‘‘ Improvements in treating ships and vessels to correct 
and prevent compass deviations.’ —29th September, 1*68. 

3000. ORVILLE WATSON POWERS, Regent-street, London, “ Improvements in 
sewing machines, applicable to other machines worked by foot power. '— 
Ac ation from G leaf Stackpole, New York, U.S. 

3003. BkyaN WIULLIAM STEVENS, Birmingham, “Improvements in the 
picker spindles or guide bars of looms for weaving.”—30th September, 
1868. 





William-street, West Strand, 












3033. BENJAMIN EDWARD REINA NEWLANDS, Charlton, Kent, “ Improve- 
ments in the manufacture of manure, and in the production of salts_of 
ammonia.”’—3rd October, 1868. 

3063. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in knitting machinery, and in to be ployed with knitting 

hi we icat Thomas Crane, Fort Atkinson 





PP 


y"—Ac from 
Wisconsin, U.S.—7th October, 1868, 
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3118. RoBert Top, Leith, Midlothian, N.B., ‘Improvements in apparatus 
for separating and cleaning sharps or middlings, groats of wheat, and other 
partially-ground grain.’ —A communication from Von Eschelivies, Lestorf, 
Austria.—1l0‘A Oct ber, 1868, 

3155. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Anew and useful improvement in elastic moulds.”—4 communication 
from Thomas Taylor Edmund Pendleton Rogers, and Myers Coryell, New 
York, U.s.—15th October, 1s68. 

3198. HENRT ADKIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
**Improvements in safety lamps for miners.’—A communication from 
Richard Werdermann, Dortmund, Prussia.—20th October, 1803, 









*.* Specifications will be forwarded by post from the Patent office on 
receipt of the amount of price and postage. sums exceeding 5s. must be re- 
mitted by Post-oflice Order, made payable at the Post-oflice, 5, High 
Holborn to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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All persons having an interest in opposing any one of such applications 
should Jeave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS, 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the ofice of Her Majesty's Commissioners of Patents. 





Class 1.—PRIME MOVBRS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mi/ls, Gearing, Boilers, Fittings. dc. 
1137. H. Cocurane, Middlesborough-on-Tees, ** Blast furnaces."—Dated 4th 
April. 1863. 

The patentee claims, First, the employment of lateral charging hoppers or 
receptacles sunk into the tops of blast furnaces, and provided with doors to 
their lower apertures, and with covers to their upper openings, the said doors 
to the lower apertures being held by catches or equivalent appliances, actuated 
by means of levers from the top of the furnaces, the whole operating substan- 
tially in manner and for the purposes set forth Secondly, arranging a number 
of such before described hoppers round a central explosion valve, substantially 
as described. hirdly, he claims in combination the general arrangement of 
apparatus for feeding blast furnaces, described with reference to the drawings, 
1153. R. Moreanp, jun., and D. THomson. Old-street, St. Luke's. London, 

“ Pumping engines and stem boilers therefor "'-- Da‘ed 6'h April 1868, 

The patentees claim, First, constructing direct-acting pumping engines with 
the pumps attached directly tothe framing of the engine, in combination with 
the arrangement for obtaining access to the pump valve or valves and piston 
or plunger at the bottom of the pump, as described. Secondly, constructiug 
pendant water tube steam boilers with the upper ends of the inner tubes 
extended to a part of the boiler where the water is less mixed with steam than 
it is over the plate in which the pendant tubes are fixed, substantially as 
described. 

1156, J. M. Pressner, Paris, ‘‘ Apparatus for obtaining motive power.”— 
Dated 6th Apri, 1868. 

The patentee claims the obtainment of motive power by the atmospheric 
pressure resulting from a vacuum formed by the expulsive action of flames 
on air contained in a evlinder or other capacity, in manner and for the purposes 
substantially as specified 
1172.C.W Stemewns, Great George-street, Westmins‘er, * Application of gas fur- 

naces to evaporating, smelting puddling, and other manuracturing purpos:s.” 
Dated 7th April, 1368. 

This invention refers to a pre ious patent, dated 22nd January, 1861 (No. 
167). According to this invention, instead of constructing the regenerators in 
a vertical position and closely side by side, as was generally done heretofore 
extending to a considerable depth below the furnace, the patentee arranges them 
horizontally beneath the furnace, extending in some cases partially beyond the 
same, the two regenerators of each pair being placed one above the other, by pre- 
ference the gas regenerator uppermost. and the two pairs being so arranged 
by preference with passages between them, or at the sides or ends thereof, as 
to be accessible for clearing them of deposits when required. The walls of 
the regenerators are for this purpose in some cases provided with closed side 
apertures for the introduction of clearing tools, or in other cases the regene- 
rators are so arranged as to be readily cleaned or refilled from the top Closed 
apertures are also provided in the roof of the furnace over the vertical 
passages leading from the regenerators into the furnace, inorder to gain access 
to these for clearing them of deposits. This horizontal arrangement of 
regenerators has the further advantage of requiring comparatively little depth 
below the ground line of the furnace, whereby the construction thereof is 
facilitated. 








Class 2.—TRANSPORT. 

Including Railwavs and Flant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts. 

arness, &e. 

1068. W. J. App1s, Tanna, Bombay, India, “ Permanent way of railways.”— 
Dated 27th March. 1363. 

This invention relates to improved arrangements and combinations of parts 
whereby the offices of sleepers and fishplates are combined, and those of 
spikes, trenails, and chairs are dispensed with. For this purpose the patentee 
employs sleepers formed of plates bolted or otherwise fastened together, such 
sleepers being of the sectional form of a triangle, or approaching thereto, the 
sides of which he prefers to form hollow or concave. The rails (which may 
be either single or double-headed) are fixed to the sleepers by means of bolts 
passing therethrough, and through jaws formed at the junction of the plates, 
such jaws being of a suitable shape to embrace the sides or web of the rai 
The sleepers he prefers to form in lengths of 3ft., fixed at (ft. distances 
from centre to centre; but he does not confine himself thereto, and he places 
the sleepers in pairs opposite each other, and employs tie rods or bars passing 
through and fixed to opposite sleepers to maintain the gauge of way. 

1080. F Wortn, Frankfort-on the- Maine, ** Apparatus for stoppina or retard- 
ina the progress of railway trains "—A communication.—Dated 29th March, 
1868. 

The object of this invention is to provide a strong brake for railway trains, 
and at the same time to economise the power which is lost by the working of 
ordinary brakes. The medium through which this is done is the steam, and 
the object is attained chiefly by the change of the steam ports. In breaking 
the steam passes into the cylinder through the channels through which the 
steam is discharged if the engine is working, and vice versa while the steam 
distributor stops in the direction of the train. It is preferred that the 
regulator should be placed in the smoke-box, and be provided with a segment 
valve 
1087. F. Taytor, Carey street. Chancery-lane, London, ‘‘ Fittings of rai'way 

carriages.” —Dated 3\st March, 1868. 

In railway carriages as at present fitted there is danger to the passenger 
sitting next the doors that in closing the doors their fingers may be crushed. 
To a\oid this danger, and to assist passengers in entering and leaving the 
carriage, the patentee applies an upright rail on either side ofeach door. He 
prefers that this rail should be of polished wood, and prefers to fix it in its 
place by means of two metal sockets, one near the top and the other near the 
bottom of the rail. The socket in each case is formed at the end of an arm 
about 2in. long springing from an ornamental tablet, which is fixed. 

1089. 1. Stwcuarr, Stirling, N.B., ‘* Screw propellers.” ~- Dated 31st March, 
1868. 

This invention relates to the application in the construction of screw 
propellers of an improved configuration combined with certain proportions, 
whereby an increased propellin fect may be obtained; and it consists in 
shaping each blade with a varying pitch or inclination, which increases from 
the forward edge towards the middle, and decreases from the middle to the 
afteredge. This configuration consists of a greater average pitch and of a 
larger area or size of blade than ordinary, being advantageously used; and 
the patentee prefers to adopt these proportions. 

1093. F. J. P. Riviere, Mark-lane, London, ‘‘ Velocipede.”—Dated 31st March, 
1868, 

Here the axle of the front wheel is fixed to and rotates with the wheel 
itself, and passes through bearings formed in the vertical steering fork of the 
vehicle, and each end of the axle is provided with a crank having a balanced 
foot-plate, so that the rider may give motion tothe machine through the 
cranked axle which actuates the front wheel, instead of pressing his feet 
against the ground, as in the old arrangement.—WNot proceeded wih, 

1097. T. Covtprey, jun., Kirkdale, Lancaster, ‘‘ Pumps for ships, &c.”— 

















Dated \st April, 1868, 
This invention {consists in constructing buckets and valves by having a 





flexible horizontal disc or piston formed of leather, vulcanised india-rubber, 
or other suitable flexible substance, fully as large as the bore of the pump, 
barrel, or cylinder in which it is intended to work. A rigid disc cut through 
and divided at its diameter is secured, one half above the other half below 
the flexible or piston disc, and at right angles to and across the latter, the 
upper and lower portions being fixed together by rivets, or otherwise ; or, 
instead of this rigid dise arrangement, frames or portions of discs may be 
used, as illustrated in the drawings. The flexible dise or piston is fitted with 
two plates, which the patentee terms clack plates, placed underneath and 
rivetted to it, one plate being on the one side, and the other on the opposite 
side of the lower half of the vertical metal dise or substituted frame. These 
plates are formed with bracket pieces on their underside, the inner ends of 
which bear or abut against the sides of the vertical dise or substituted frame. 
1100, A. Mc N. and M. A. Werr, Bryswater, ‘* Pneumatic apparatus employed 
in transmi/ting motive power for signalling, &c’ Dated 1st April, 1868 

This invention relates to apparatus constructed with collapsible-sided close 
metallic air vessels or chambers, similar to those described in the specifica- 
tion of a patent granted to the present inventors the 29th August, 1867 
(No. 2468), and consists, First, in employing between the compressing air 
chamber and the several tubes leading from the communicator to the indi- 
cator a valve-box of a peculiar construction, containing a series of valves 
corresponding to the number of signal tubes. The several tubes are can- 
nected with the valve-box, and the valves are so arranged that each is capable 
of opening or closing communication between the tube in connection with it 
and an air chamber in the valve-box, which is at all times in communication 
with the compressing air vessel, When the communication is open, by 
means of the valve, the external atmosphere is cut off from the compressing 
air vessel and tube, but when that communication is closed the tube is open 
through the valve to the atmosphere, and the equilibrium is restored, so as to 
allow the index or shutter to return to its place. Secondly, in employing in 
the compressing air vessel a relief valve, in such a manner that, after a tube 
has been used to give a signal, and its communication with the compressing 
air vessel has been cut off, the consequent deficiency of air in the latter will be 
restored from the atmosphere through the said valve, The invention com- 
prises various other features.—Not proceeded with, 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1021. T. Sacar, T. Ricumonp, and C. Catiow, Burnley, ‘‘ Looms.”—Dated 

25th March, 1868, 

This invention relates, First, to improved apparatus for letting-off motion, 
for which letters patent were granted to Sagar and Richmond a.p 1866 (No. 
1775), and consists in the employment of an arm placed on the vibrator. On 
the end of the said arm is a stud, on which works a short lever or catch, on 
which are two detents which act on the teeth of the ratchet wheel. The 
action is as follows :—The tension or strain on the warp when the shed is 
open causes the vibrator and arm thereon to bring the front or first detent 
into contact with the teeth on the ratchet wheel, and thus prevent the further 
letting off of yarn when the shed closes ; the tension being removed, the arm 
carrying the lever is depressed by means of a spring or cam, and the first 
detent is removed clear of the teeth of the ratchet wheel at the instant the 
second detent enters the ratchet wheel, thus letting offthe warp. The lever 
or catch being hinged at one end thereof by means of the stud is readily 
raised, and both detents clear of the teeth of the ratchet wheel when winding 
up, or from any cause such may be desirable; Secondly, a further improve- 
ment in this invention relates to the manufacture of the tumbler balls and 
nose bits of the picking motion. and consists in casting such parts in iron 
moulds, so as to produce chilled iron, the parts above mentioned being 
subject to great wear and tear; Thirdly, in dispensing with the tension roller, 
which they effe t by means of a lever working ona stud ; one end of the lever 
is provided with an eye or lock, through which a link from the shaft of the 
cloth beam passes. On the other end of the lever is a spring or weight.—Not 
proceed d with. 

1022. J Anperson, Ramsbottom, Lancashire, 
ing wool, cotton, &c.”—Dated 25th March, 186) 

This invention has for its object means of and apparatus for stripping the 
adhering fibre from the cylinder of carding engines, without the necessity of 
removing any of the rollers, or r:course to hand stripping, which the patentee 
effects by the use of what he terms a stripping roller and comb, the said 
stripping roller being supported on bearings at each side of the engine, and 
such bearings readily admit of the stripping roller being raised or lowered. 
When the stripping roller is in its higher bearings it acts as an ordinary 
clearing roller. When the cylinder is to be cleared the stripping roller is 
lowered, and the cards thereon enter or mingle with those on the cylinder, 
rotary motion being imparted to the stripping roller by means of handles 
placed on the roller shaft; the said roller having removed or stripped the 
fibres from the cylinder, such fibre is removed from the stripping roller by 
means of a comb placed over the said roller, the teeth of which enter or 
mingle with the cards on the said roller. 

1042. J. Lyaut, New Fork, U.S., ‘ Looms.’"’—Dated 25th March, 1868, 

This invention is not described apart from the drawings. 

1051. G. HopGxtsson, Manchester, ** Method of producing designs upon 

woven fabrics.""— Dated 27th March, 1568. 

This invention is designed for the purpose of producing designs or patterns 
upon the upper and under surfaces of double cloth goods, such as quilts, 
counterpanes, or articles of a similar maunfacture, during the process of 
weaving. The improvements consist in arranging and constructing the cards 
now employed to form the plain bottom cloth in such manner as to produce a 
pattern or device thereupon, and a similar manner to the cards regulating the 
weaving of the pattern in the upper cloth ; or the (wo sets of cards may be so 
arranged that they will simultaneously produce two separate and distinct 
patterns, the surfaces of which wlll be produced outwardly by their respective 
cards, so as to effect a pattern or finish on the two outer surfaces of the double 
fabric. 

1060. S. C. Lister, Manningham, Yorkshire, ‘‘ Manufacture of cut pile 
Sabries ’’—Dated 27th March, 1868. 

This invention has for its object improvements in the manufacture of cut 
pile fabrics, and the improvements are chiefly applicable when two pile 
fabrics are woven together face to face and are then cut asunder. According 
to the invention the inventor secures the formation of an even length of pile 
by letting off the warp which is to form the pile in regulated quantities, either 
by passing the warp between feeding rollers, or by giving a positive motion to 
the warp beam, as described in the specification of a patent granted to G, 
Davies on the Ist November, 1858, No. 2429, and in combination with such 
an arrangement for securing an even length of pile between the fabrics he 
employs for severing the pile a knife with a straight cutting edge about the 
breadth of the piece to be cut (but he prefers to have it wider), sothat a slight 
to-and-fro movement of the knife will cut the whole width of the piece. The 
details of the invention are voluminous.—Not proceeded with. 

1072. O. Onmrop, Eagley, Lancashire, ‘‘ Machinery for washing, bleaching, 
dyeing, and scouring hanks and cops of yarns and thread, &c."’"—Dated 29th 
March, 1868, 

This invention consists in placing the hanks, cops, and other articles on 
large wheels having revolving or vibrating motion imparted to them in any 
desired manner. The shafts of the large wheels are adapted to bearings on 
the various cisterns containing the bleaching, dyeing, and other required 
liquors, and the wheels with the articles are caused to revolve or vibrate, or 
partly revolve and vibrate, in the liquors, the wheel being removed from one 
cistern to another as required, or the wheel may remain in one cistern and 
the liquors changed. 

1109. R J. Morison, Great St. Helens, Bishopsgate-street, London, ‘* Cotton 
gins."’"—A communication.— Dated 1st Apri/, 1863. - 

These improvements have for their object the more perfect separation of 
the seed and motes from the cotton or lint than heretofore, the prevention of 
napping, and a partial carding of the cotton. The arrangements and applica- 
tions which the patentee makes enable him to prevent combustion of the 
cotton and of the gin, which often takes place through the heating of the 
journals in other gins. 

1115. A. Jackson and J, Hartiex, Manchester, ‘‘ Braiding machines.” — 
Dated 2nd April, 1868 : - ‘ 

This invention consists in improved mechanism for giving revolving motion 
tothe carriers Instead of employing a small centre wheel on the centre stud 
gearing into intermediate wheels, which gear into the driving carrier wheels, 
the patentees place loose en the centre stud a bevel wheel, into which is 
geared a bevel pinion fixed to the driving shaft of the machine, and below 
the bevel wheel is placed loose a large crown or centre wheel, gearing into 
long pinions fixed on every other carrier, which pinions gear into shorter 
pinions on the other carriers, the long pinions being for the purpose of enabling 
the shorter pinions to gear with them, and yet be out of gear with the large 
crown wheel, so that the carriers having the longer pinions shall turn in one 
direction, and those with the shorter pinions in the opposite direction, which 
enables the spindles to have a steadier motion than before attained, and the 
loss of time which frequently occurs with the old machines from the slipping 
of the driving carrier wheels, and consequent twisting of the head, is alto- 
gether avoided, 


“* Machinery employed for card- 
33. 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ce. 
1081. J. M Day, Trinity-square, Southwark, “' Decorticating seeds, éc."—Dated 
29th March, 1868. : f 
Here the inventor proposes to erect a table on standards which contain a 
horizontal stone wheel, set on a vertical shaft, and operated by a treadle and 
bevel toothed gearing, or by a crank handle or steam power. The upper <p 
face of this wheel is grooved or channelled to a slight depth in the form Fs a 
star, that is to say, with radii tapering in width from the centre to the periphery 





of the stone, which must be set in a perfectly horizontal plane, 
rotate without altering the position of such plane. The table carries fo) 

uprights connected by cross-bars, from which four screws descend to an iron 
plate or disc, the under surface of which is provided with a corresponding in 
or sheet of vulcanised india-rubber about gin. thick attached to theiron plat ; 
both being thereby secured in a fixed position above the stone, exactly paralle} 
thereto and nearly in contact, the elevation of the india-rubber being regulated 
by the screws. A hopper is fixed at the top of the machine, by which th 

seeds or nuts are fed to the decorticating wheels, and the revolution of the 
stone wheel in conjuction with the fixed dise of india-rubber will be found 
effectual in removing the husks or shells without in any way breaking the 
seeds or nuts. The pressure of the india-rubber is sufficient to afford. the 
necessary friction to the seeds or nuts for removing the husks or shells and 
avoiding injury to the contents, the pressure to which they are subjected being 
constantly limited by the distance of the india-rubber from the decorticating 
stone.— Not proceeded with. . 


1125. J. WaLtace, Glasgow, ** Apparatus for digging potatoes."—Dated 3rd 
April 1868 
This invention consists in constructing apparatus with grapes or rapes fixed 
to endless chains, and actuated from the carrying wheels, so as to throw the 
potatoes in a backward direction as the apparatus moves forward, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1364, H. G. Warren and 8. Stuckey, Deptford, and P. Provup, Green- 
wich. Kent, ** Revolving iron shutters.”"—Dated 27th Ma ch, 18638. 

These shutters are constructed of a series of hinged joints of the required 
shape and size, through which are passed rods or pipes which fit in the holes 
of the said joints, and are rivetted or otherwise fastened at their extremities, 
The said joints are curved or rounded at each end, the curve being struck 
from the centre of the ho e, or from any other suitable point, and the joints 
are kept in position laterally by tubes, pipes, or ferrules placed over the said 
rods or pipes, and so fitted between the joints as to have the appearance of 
continuous bars throughout the breadth of the shutter. Studs or other suit- 
able contrivances, which are rivetted, screwed, or otherwise fastened into 
the joints at each side of the shutter, slide in a groove or grooves, and keep 
the shutter in position, both horizontally and vertically. If desired, the 
shutter may be constructed without the said studs. Iron, steel, or other suit- 
able material, may be secured, rivetted, or otherwise fastened to the said 
joints, to give to the shutter the appearance of one continuous sheet of metal 
or other material, 

1066 C. Joyner, Birmingham, ‘‘ Water slide gaseliers.”—Dated 27th March, 
1868, 


and made to 











This invention consists, First, in adding to the top of the sliding tube of 
the gaselier a glass vessel open at bottom and top, and joined water-tight at 
its bottom to the expanded top of the sliding tube. The said vessel is fitted 
to the expanded top of the tube by the edge of the latter being burnished 
over a flange at the base of the said vessel, a washer of vulcanised india- 
rubber or other soft material being placed between the gless and metal. As 
the level of the water can be seen through the glass vessel, it is known by 
simple inspection of the gaselier when it requires water. The invention 
consists, Secondly. in fixing a shoulder at the bottom of the fixed tube of the 
gaselier, and forming a shoulder at the top of the sliding tube. Should the 
chain of one of the balance weights break the sliding part ofthe gaselier 
cannot pass from off the fixed tube.—Not proceeded with. 








Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im. 
plements of War or for Coast Defence, Gun Carriages, dc. 
1054 C. E. Brooman, Fleet-street, London. ‘* Breech-loading fire-arms.”—A 

communication.— Dated 27th March, 1+ 68. 

This invention consists in closing the breech by means of a vertical sliding 
block worked by the trigger guard, which in the same movement cocks the 
gun, raises the sliding block to allow of the insertion of a cartridge, and acts 
on an extractor —Not proc edrd with 
1083. C. S. Tyson, Prince George. Maryland, U.S ,“ Mechanism for taking up 

the recoil of heavy ordaance.”’—Dated 30th March 1<8. 

The nature of this invention consists in taking up the recoil of the gun by 
means of springs running back between bars or other surfaces inclining towards 
each other rearward, forming a wedge-shaped space in which the springs 
move, so that the recoil force will encounter a regularly increasing resistance 
as the carriage runs back. 

1 07. J. Kyxnocu and W. Wuitenitt, Birmingham, “ Cartridges.” - Dated 
Ist April, 1868. 

The object of this invention is to simplify the construction of metallic 
cartridges. To this end the patentees form a metal cup in the ordinary way, 
and draw it down to the required length and of the proper diameter to form 
the cartridge case. In this process of drawing they leave the metal forming 
the base, and a short length of the case from the base up wards, of a greatcr 
thickness than the remainder of the case. 

1143. F. H. Greenstreet, Pattingham, near Wolverhampton, ‘‘ Targets, 
arrows, darts and other projectiles.""— Dated 4th April, 1868. 

Here the inventor makes the target like a brush, of any of the numerous 
materials capable of being made into a brush, such as hair, fibre, whalebone, 
&c., but he prefers hair or bristles not softer than horsehair, and the Mexican 
fibre that is commonly used for cheap brushes answers almost equally as well. 
The target is made the same way as an ordinary flat round brush, witha 
wood back, the hair or fibre being passed into holes bored in the wood, and 
fixed therein with wire or cement, and to distinguish the different rings of 
the target the hair or fibre is dyed of various colours. 





Class 7.-_FURNITURE AND CLOTHING. 
Including Cuoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1036. J. Cocks, Regent-street, London, ** Trousers." —Dated 26th March, 1868. 

This invention relates to trousers when worn with borders, and consists in 
cutting out the material and making up the trousers in the ordinary way, as 
without borders, and sewing on the border independently and in any required 
position.— Not proceeded with. 

1040. B. Browne, King William-street, London, “ Machinery for the manu- 
facture of collars, cuffs, &c."—A communication,—Dated 20th Marc, 
1868. oS 

This invention consists of improved mechanical arrangements or appliances 
to be employed for the above mentioned purposes, and the principal fe atures 
of novelty consist, First, in the use of intersecting Knives for dividing od 
cutting the material. Secondly, in the feed motion fet adv anc “ the 
material through the machine. Thirdly, in the genera? combination of the 
entire mechanism for producing the articles in a finished state at one 
operation. : 

1043. J. H. Jonnson, Lincoln’s-inn-fields, Tendon, ‘* Lamps for burning liquid 
hydrocarbons,” —A communication.— Vated wth March, \868. ; 

This invention relates more particularly to certain improvements in and 
modifications of the burners or mounts of lamps intended for the burning of 
paraffin and other liquid hydrocarbons, w hereby increased brilliancy of flame 

is obtained, a better form or shape of flame is produced, hich enables a 

plain cylindrical chimney to be used in lamps having flat wicks, and greater 

facility of access to the wick is afforded. According to the First of this pate 
tion it is proposed to employ in the said burners a flat or nearly flat alotte 

plate, situate a little above the ordinary dome, such dome being moreover 
surrounded at the sides by a pendant hollow cylinder or casing, an annular 
space being left between the said hollow cylinder and the dome Sex Be vod 

passage of air, which is so directed on to the flame as to Increase consi¢ erab) v 

the brilliancy thereof, and make it longer and narrower, 50 as to admit : 

the use of a cylindrical chimney. The Second part of this invention — 

n combining with the dome of the burner two air tubes, channels, ep oye 

arranged one at each end of the elongated slot in the dome, so as to dire a e 

air into a course which will produce the same effect on the flame as i 

caused by the first part of this invention. The Third part of the inven - 

consists in making the perforated casing of the burner in two parts, oo oes wad 
and a lower, and in providing one of such parts wtth elastic ey ey abe 
tongues, so adapted to the other part that when inserted therein, the e — 
will be held securely together, whilst at the same time, bya stemoawt © oy 

may be readily separated. The upper part contains the dome w ith t -_ . 

nearly flat slotted plate and the pendant cylindrical casing, or the alr u edd 

orifices at the ends of the slot, as the case may be, W hilst the lower par 
tains the wick, tube, and elevator. 





Class 8.-CHEMICAL. an Bul 

Including Special Chemical and Pharmaceutical Preparations nd 
and Lighting Materials, Preparation and Preservation Fh me 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, p 
Glass, Pottery, Cement, Paint, Manures, &c. diiiein? 
1070. W. R. Lake, Southampton-buildings, Chanecry-lane, London, ** Bers. 


= ication. —Dated 27th March, 1868. 
The object of this invention is to wéilise for filtering purposes the bone dust 


that has hitherto been of bnt ticle value, and this object is soumnpuseet 
mixing the bone dust wich fine anthracite coal, or other similar aed 
material that is insuluble in the liquid to be filtered, and pees 4 pee 
under the conditions of heating, washing, and steaming to W ~ oo or 
subjected, except when thereby brought into a condition more fav pone pony 
the intended purpose, and which will hold the particles of the rains po aoe 
and prevent their forming, either by themselves or with the “ is desired 
apaste that is comparatively impervious to the solution or liquid 1 

to filter. 
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Oct. 30, 1868. 


6. W. Austry, Greville-street, Hatton-garden, London, “‘ Improvements in the 
composittn, b»xes, and surfaces for obtaining instantaneous light from chemi- 
cally prepared matches.” —Dated 3lst March, 1-68. ten ; 

The patentee claims, First, the manufacture of match-igniting chemicals 
and ingredients with anti-hydro matter, so as to render the same, and the 
miting surfaces and matches prepared therwith, wet and damp-proof. 


108 


Secondly. the manufacture of friction igniting chemicals and ingredients for 
safety matches and their igniting surfaces with the anti-hydro matte r or com- 
pound, and applying the same directly to or upon the natural surface of the 
material of boxes, match containers, or match igniters of metal, stone, china, 
earthenware, or other similar materials. Thirdly, the manufacture of match- 
igniting chemicals with the anti-hydro matter or compound. 

1099. A. SCATCHARD, Cambridge road, Mile End, London, *‘ Apparatus used 

in the manufacture of aerated bread.” —Dated \st April, 1868. 

The patentee claims the combining the dough cock of ac rated bread 
machinery with apparatus which, as the cock rotates or moves in delivering 
measured portions of dough automatically, brings up tins or vessels to receive 
such measured portions, as de scribed. He also claims the general 
arrangement of apparatus used in the manufacture of aerated bread, sub- 
stantially as described. 

1102. W. Smitu, Glasgow, ‘* Manufacture of pig iron.”’—Dated \st April, 
1868. 

This invention, which relates to the reduction of certain ores, and more 
especially that class known as the ‘* mussel band” ore, consists as follows 
The raw ore or mine js charged into the blast furnace in combination with 
the oleaginous hydrocarbon and carbonaceous materials attached to it, in 
place of being calcined, as is the case with other ores at present used, and by 
the addition of limestone as a flux the reduction of the mussel band and 
similar ores in the blast furnace is economically effected in place of being 
refuse as hitherto, at the same time considerably less coal or coke is requisite 
for being burnt in the furnace, as the oleaginous and carbonaceous matter 
gives out ¥ hen so burnt a considerable amount of heat.—Not proceeded with. 
117. J. b ‘ 

pigments from leads Dated 2nd April, 1568, 

This invention censists, First, in taking the oxides of lead commonly 
known as litharge and massicot, and treating them ina finely ground state 
and under constant agitation, with a solution of a chloride of the alkalies or 
alkaline earths. After one or two days’ contact the patentees obtain an ex- 
ceedingly white and floculent compound, which, after being washed from any 
adhering soluble saline matter, isin a state to be used, as described in the 
third portion of the invention, which we cannot devote space to here. 

114. C. D. Aber, Southampton-buildings, Chancery-lane, London, ** Apparatus 
for refining cam: hor.’ —A communication. — Dated 3rd April, 1868. 

This invention consists in refining camphor by a process of distillation, and 
by running the same while in a fluid state into moulds, instead of by the 
process of sublimation heretefore employed, whereby the cost of manufacture 
is greatly reduced.—Not proceeded with, 

1126. J McCuitocu, Shawlands, Renfrew, ** Utilising old or waste tarpaulin 
ia the manu fucture of grease.” — Dated 3rd April 1868, 

This invention is carried into effect by First boiling the tarpaulin in a strong 
solution of alkaline, hydrate, or carbonate, whereby the tarry matter is 
removed from the canvass; Secondly, in obtaining a 
grease and otherwise by evaporating the liquor to dryness or comparative 
dryness, after removing the cleansed canvass, which may be used for making 
paper. Thirdly, in adding any acid, or oleaginous or fatty matter, to modify 
the condition and quality of the ase obtained by evaporating the liquor; 
and, Fourthly, in using a closed boiler revolving on a horizontal or inclined 
axis in the first process of boiling the tarpaulin.—Not proceeded with 
1146. G. Davirs, Serle-street, Lincoln's-inn, London, “ Apparatus for washing 

and separating ores and other materials.”—A communicatisn.—Dated 4th 
Apri, 1868 
This invention is not described apart from the drawings. 











Class 9.-ELECTRICITY. 


Including Electric, Magnetic, and Elertro-Maguetic Apparatus, | 


Electrical Apparatus, Galvanic Batteries. 


1092. J. Lew, Berlin Prussia, ” Electric telegraphs.”"—Dated 3ist March, 1868, 
The construction and arrangement of this improved express telegraph con- 
sists of three keyboards to one apparatus, in connection with a round disc of 
ivory, and the path of the rotating spring contacts called the * sled ’ . 
ivory disc has one group of contact points and two groups of contact surfaces, 
arranged in three concentric circles, which groups are equal one to another, 
each filling up a third of a circle, and each group of contact points or surfaces 
corresponds with one keyboard. The details of the invention are voluminous 
—Not proceeded with, 
1132. G. Piccort, Birmingham, “‘ Electric telegraphs.” 
1868 
This invention (the aetails of which are voluminous) has reference, princi- 


—Dated 3rd April, 









pe to such electric telegraphs as reproduce the message sent in letters or 
figures, instead of in the ordinary code of signals; and the invention relates, 
fi , to converting an electric telegraph of the kind referred to into a 





u 
printing telegraph. The improvements consist. First, of a differential ratchet 
wheel or barrel, divided into a number of teeth equal to the letters of the 
alphabet, or any other required number The improvements consist, 
Secondly, of a receiving apparatus, The improvements consist, Thirdly, of a 
printing apparatus, which is moved by the same lever which releases the 
needle and transmits the current back to the distributor. — Not proceeded with 
1155. M.A. F Menwons, Paris, *‘ Apparatus for the transmission and recep- 
tion of typographic or autographic telegrams.’’—A communication.—Dated 
6th Apri. 1868 
The patentee claims the application in printing or writing telegraphic in- 
struments of a revolving shaft provided with two screw threads cut to the 
same pitch, but in opposite directions, so as to communicate by continuous 
rotation an uninterrupted to-and-fro motion to the tracing point or points, 
substantially as specified. 


Class 10.—-MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

1003. A. V. Newton, Chancery-lane, London, 
cation.— Dated 24th March, 1868 

This invention relates, more particularly, to improvements in the handles 
% hefts of pocket knives, the object being to simplify the fitting of the 
Spritvs In making knives with blades at both ends, according to this 
inventivn, the handle may be formed in one piece. The back will extend 
the whole “ngth of the handle, and the ends will be left open An internal 
projection Ot shoulder will be formed at both extremities of the back, and 
likewise one in we middle of its length This middle projection is for the 
purpose of fitting ims a corresponding recess formed in the spring of the 
knife, which Spring 18 leerted loosely in the handle, and has the projection 
for its bearing point. It is made tapering towards both ends, and is pre- 
vented by the recess from shifting in its place The projections at the ends 
of the back of the handle serve as avetments for the shoulders of the blades 
when open —Not proceeded with. 


** Pocket knives.”""—A communi- 


1006. R. Lirrie, Greenock, Renfrew, ‘ Reductna the temperature of air, dc.” 
—A communication,— Dated 25th March, 868. ‘ 

This invent on consists, First, in cooling air by subinitting it in a com- 
pressed state to cold or cooled water, in apparatus constructed like any suit- 
able kind of surface condenser, such as in use with steam engines 
Secondly, in employing the cooled compressed air to maintain as low an 
atmospheric temperature as may be required in a room, ship's hold, or other 
closed vessel or receiver, by admitting it and letting it ex pand therein; and 
Thirdly, in freezing and thereby preserving animal and vegetable substances 
by placing them in such room, ship’s hold, or other closed vessel o> receiver 
cooler to the requisite low temperature by the expansion therein of cooled 
Compressed air —Not proceeded with. 

1007, A. Extiort, Failsworth, near Manchester, and J. BARKER 
‘ Apparatus for lubricating axles, &c."’"—Dated 25th March, 1868. 

This invention consists in applying the oil or other lubricating material to 
the under surface of the axle or other shaft to be lubricated ; the oil is con- 
tained in a vessel formed in the hanger or pedestal, and upon it floats a 
roller of cork or other substance, the upper surface of which is held in con- 
tact with the shaft to be lubricated by the buoyancy of the cork float which 
is supported by the oil or other lubricating material. As the axle revolves 
the cork roller rotates, and takes up a portion of oil, which deposits on the 
axle, the oil being distributed along the bearing by making arecess in the 
edge of the step. The floating roller is guided in slots made in a frame 
Which fits in a recess in the hanger or pedestal. 

1008. H. A. Bonwrvi LLE, Sackville-street, Piccadilly, London, *‘ Apparatus 
fr erhibtting advertisements dc."— A communication.—Dated 25th March, 


is 


Oldham, 


The advertising 


apparatus consists in a sort of tower ¢ y venie’ 
form or hein ne ppa 3 r of any convenient 


mposed of sashes or frames, and furnished with panes of 
Gao vue are printed, painted, or otherwise figured the bills é adver- 
an nts. This tower may be lighted up after dark, and rotated by any suit- 
rr _means on an 8x18 fixed in a basement, whereon the automatically 
Eg apparatus is placea — Not proceeded with. 
. C. E. Brooman, Fleet street London, * Machin 
’ . «lon, ery for the manufactur 
of Paper tubes specially intended for use in spinning machinery." com. 
munication.— Dated March 25th, 1868. 
This invention is not described apart from the drawings. 
017. J Puan, Sheffield, ** Dram flasks.""—Dated 25th March, sea, 
yd the inventor s] ghtly increases the length of the neck of the flask, 
te A gra of making the screwed collar with a rim fitting on the top, he 
it entirely on the exterior of the said neck, which is made to project 
liquid poate Ne — ap Sap be screw cap fits. In this manner the 
containe ¢ flask will be kept pure and entirely preserved 
from contact with the metal cap at all times,—Not proceeded with. ’ 


product suitable for | 


G. Dace and E. Mitner, Warrington, ‘‘ Method of producing white | 





1029. W. Onan, Salford, ‘* Hydraulic presses ""— Dated 26h March, 188. 

This invention relates, First, to improvements in hydraulic presses de- 
scribed in the first part of the specification of letters patent previously 
granted to the present patentee, dated May 22nd, 1854 (No. 1140), wherein 
two rams are employed, an inner stationary ram and an outer one contained 
in one cylinder; and this part of the present improvements consists in the 
employment and use of an inner ram which is not stationary, but lifted by 
hydraulic pressure within the outer ram; the pressure of water is first 
admitted to the top of the outer ram, and the table is lifted to a required 
height, which, being attained, a spring valve or tap is acted upon by the 
action of the ram, which pressure, by another inlet beneath the two rams, 
whereby increased pressure and extra length of lift is obtained; and when 
the full pressure and height of the table is obtained, a handle is moved by 
self-acting means, which releases the spring and allows the water return and 
its passage to act upon a valve and weighted lever, which disconnects the 
clutch or driving connection and stops the hydraulic pumps Secondly, the 


| improvements consist in the employment and use of weighted levers which 
| are to be applied to the valves of hydraulic pumps that such valves may be 


weighted so as to open and admit of the passage of water from the pipes 


| supplying the cylinder or from the return pipes at any required and arranged 


| pressure 


| 


Thirdly, the invention relates to an improved fastening for the 
boxes termed baling boxes employed in connection with hydraulic presses. 


1031. W. H. S. Avnix, Wolverhampton, “Cocks and taps for drawing off 
liquids, &c.""—Dated 26th March, 1868 

On the pipe of the cock or tap, or that part which enters the cask or vessel, 
the inventor makes a screw thread, and into the hole inthe cask or vessel 
into which the pipe of the cock or tap is to be inserted, he fixes a socket 
having in its interior a concave screw thread, into which the before-men- 
tioned screw thread on the pipe of the cock or tap takes. ‘he socket has a 
flange on its front end which bears against the outside of the cask or vessel, 
and through which screws may be passed to attach the said socket to the 
cask or vessel, or the said socket may be attached by means of a fly-nut 
inside the cask screwing on the socket. Inside the socket is a hollow plug, 


| Open at its front end, closed at its back end, and perforated with holes on its 


| 


cylindrical sides. This plug has a screw, which takes into the concave screw 
thread in the socket. The front end of the hollow plug may be square or any 


| other shape, but, if cylindrical, it has a projection on its edge which engages 


with a corresponding notch or depression on the screwed end of the pipe of 
the cock or tap, and when the pipe is introduced into the socket and turned, 
it not only itself advances in the socket, but, communicating its rotatory 
motion to the hollow plug, causes the plug to advance before it. Before the 
pipe of the cock or tap is introduced into the socket the hollow plug is 
Within the socket, and the perforation in its sides are, consequently, closed 
by the said socket, and no liquid or gas can escape through the said socket 
from the cask, vessel, or pipe. When, however, the cock or tap is screwed 
into the socket the hollow plug advancing before it, and the perforations in 


| its sides being no longer covered by the socket, the liquid or gas can pass 
| through the said perforations to the tap. On withdrawing the tap the hollow 





plug is brought into the hollow socket and its perforations closed. The tap 
may be thus introduced into and withdrawn from the cask, vessel, or pipe 
without any loss of liquid or gas, and in the latter case casks will by this 
means, when emptied, be kept sweet.—Not proceeded with, 


1082. T. Betrney, Manchester, “ Paper cutting machines, &c."—Dated 29th 
March, 1868. 

The object here is to arrange the driving gear so that the gs applied to 
actuate the machine may be almost uniform throughout the stroke of the 
cutter, and to insure the smoother action of the working parts and render the 
machine more effective. 


1085. M Havenuanp and J. AtLEeN, Dronfield, Derbyshire, ‘‘ Pistons,” — 
Dated 26th March, 1868. 

The patentee claims, First, the employment of angle pieces in combination 
with half rings or portions of rings, in such manner that the angle pieces are 
moved outwards in proportion to the wear of the half rings or portions of 
tings Secondly, the employment of a central ring, or of a diamond piece to 
form the bearings for the springs which act against the backs of the angle 
pieces. Thirdly, the combination or combinations of parts of pistons, sub- 
stantially as described and illustrated in the drawings. 


1041. S Perry, Red Lion-square, London, and F. Bramptox, Birmingham, 
* Letter clips bill files, dc.’ — Dated 26th March, 1868. 

This invention consists, First, in improvements on the American wooden 
letter clip. For this purpose, instead of forming the hinge of wire, as has 
heretofore been the case, the patentees employ hinges or connections formed 
of plates of metal fixed rigidly to one-half of the cl p, whilst the other half 
of the clip is connected to each plate by a pin, and in some cases they 
employ two or more springs to force the jaws together. By these means the 
different parts of the clips are prevented from twisting upon each other, 
and facility is afforded for making clips of any suitable width. The inven- 
tion relates, Secondly, to improvements upon screw letter clips or suspenders, 
Por this purpose they fix the screw into a dise or plate, as heretefore, but 
in addition to employing a nut they employ a loose washer disc or plate 
between the screw nut and the articles to be held, such loose disc, plate, or 
washer being connected to the other disc or plate by a link or other suitable 
means, and in some cases they connect a ring or hook to the clip to facilitate 
its suspension on a nail or otherwise. The invention consists. Thirdly, in the 
application of an adjustable hinge to letter clips, bill files, and other similar 
clips or suspenders, the two jaws of the clip, file, or suspender being forced 
together by a screw and nut. By these means the jaws of the clips may, 
within certain limits, be maintained at the most suitable angle for holding 
whatever may be the quantity of letters, bills, or other articles held thereby 
The invention consists, Fourthly, in farming letter clips, bill files, and other 
Similar clips or suspenders with a slot or opening in one jaw, whilst to the 
other jaw is fixed a screw pin having a suitable head fixed thereto. The 
head of the screw or pin is capable, when in one position, of freely passing 
t rough the slot or opening, and then of being turned round so as to hold the 
two jaws firmly together. 


1049. J. Maurice, Langham-place, London, “ Producing optical illusions.”— 
Dated 27th March 1868. 

These improvements have for their object the production of phantom images 
in motion or with life-like movements on a stage, platform, or otherwise, 
whilst the means of producing such motion may be rendered invisible to the 
spectators. The inventor uses a transparent mirror or glass fitted or placed 
on a stage or platform, and combined with optical apparatus for illustrating 
or exhibiting the effects of persistence of vision termed the motion apparatus, 
such, for instance, as those knownas the Phenatakistoscope, Soleoscope, Zoe- 
trope, or wheel of life.—Not proceeded with. 


1053. P. Apt, Pall Mall, London, *‘ Apparatus for shearing sheep, &c.”—Dated 
27th . arch, 1868. 

The patentee claims, First, the employment or use of apair of dise cutters 
with projecting teeth or blades, and revolving intermittently or continuously 
in opposite directions, the said teeth or blades being formed with a spring 
portion like scissor blades, as described. Secondly, the employment or use of 
a similar dise cutter revolving as before, in combination with a segmental fixed 
back plate with similar teeth or blades. Thirdly, the employment or use of 
straight or segmental plates with similar teeth or blades having two cutting 
edges, and worked with an oscillating or reciprocating motion, all substan- 
tially as described. 


1057. H Jones, jun., Soho-square, and W. W. F. De La Rus, Bunhill-row, 
London “ Whist counters "— Dated 27th March, 1368. 

Here the patentees employ a rectangular tablet constructed of cardboard, or 
it may be of metal or other material. It is made double, and between its two 
thicknesses are concealed the counters for scoring. Along one side of the 
tablet are arranged in a row the four counters with which the progress of each 
game is marked; each counter has a stud fixed in it projecting through a 
slotted hole in the upper surface of the tablet, so that by moving the stud 
along the slot the counter may be made to project and appear beyond the 
edge of the tablet. The counter is rounded at the end, and has a dise upon it 
resembling closely the ivory counters now commonly used in marking. At 
one end of the tablet are three markers, formed as narrow rectangular strips, 
rounded at the end. They are also protruded forward beyond the edge of the 
tablet by studs working in slotted holes, as already explained ; these markers 
are used to register the single game, the double, and the treble. At the other 
end of the tablet there may be a counter with a figure 5 upon it to adapt the 
instrument to the marking of long whist. 








Civ AND MecHantcat Enoryegrs’ Socrety.—The first meeting 
of the tenth session of this Society, was held in the Whittington 
Club, Arundel-street, on Wednesday evening last, when the 
principal business, consisted of the inaugural address by Mr. 
Benjamin Haughton, President of the Society. The address in- 
cluded a retrospective view of the principal engineering works of 
the country, amongst which the bridges and other structures 
erected by Stephenson, Brunel, and Telford, were particularised. 
Mr. Haughton passed rapidly under review the history of eugineer- 
ing, and engineering works, during the past year, legislation in 
connection with projects involving en neering, and criticised 
freely, and with sound judgment, the ble di ds made 
by persons who could not Be supposed to understand the subject, 
who insisted that the rates at which ordinary passenger traffic should 
be conducted should be based upon the rates at which excursion 
passengers and Post-office bags were conveyed. The address was most 
exhaustive and masterly, and was listened to with fixed attention 
throughout, by one of the largest meetings of the society ever held. 
The discussion on the paper was adjourned till the next meeting of 
the society. In addition to cordial and unanimous ap a 
formal vote of thanks was passed to Mr, Haughton. 








THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

PRESENT DEMAND AT THE I[RONWORKS—Small Quantities only in Re- 
quest : Low Stocks in Consumers’ Hands—Tue Unitep Statrs — 
Prospects for Railwiy and General Consumption — SouTH 
America ; InpIA: CaNaDA: NEW ZEALAND : GERMANY ; SPAIN— 
Present and Future Trade—Home: Prospects of Best Customers : 
Boiler Plates, Galvunising sheets : Castings (Heavy and Light) : 
Fancy Iron aud Smiths’ Burs—Promet DeLivertes: Prices 
Stitt Down: Pics: Quotations—Ironstone—vood Demand 
for Best— FURNACES FOR Sate: CoaL—/mproved Request —Con- 
SUMING SMOKE: Magisterial Proceedings: Inventions Mentioned : 
Their Economy and Extended Application: Probable Extension 
to Ironworks— Hanpwares—The Month Reviewed, 

THE ironworks of this part of the kingdom keep in steady activity 

throughout nearly all the different mills and forges alike of 

second and of first-class firms. The absence of orders embracing 
large quantities is very observable, but the often receipt of small 
orders from a large number of customers is equally striking. Very 
few works are able to see far ahead without the receipt of 
additional specifications; still nearly all can, from the present 
inquiry, confidently forecast a steady trade till Christmas has 
turned, and the spring demand no one now seems to doubt will 
rove eminently satisfactory. Everywhere stocks are low, both at 

— and abroad, for all but galvanised iron in Australia, where 

that kind of iron is to be seen stacked in immense quantities. 

Orders are coming in from the United States, but they are 

of only little worth; and now that labour has become plentiful 

in the New World, at the same time that the consump- 


tion is small, an improvement is not looked for till 
the demand there is much greater than now. The 


prospects are favourable in respect of railway iron in par- 
ticular. There is reason to expect that the principle 
of lending the credit of the Government to companies form- 
ing new lines, adopted in the case of the Central, the Western, 
and the Union Pacific lines, will be extended under the new Con- 
gress to other companies who appeal for similar help. 

South America already revived in a marked degree. The 
recently published statistics are held to be conclusive as to the 
excellent market which India will prove a short time hence, 
Canada will open well in the new year. New Zealand is already in 
a more healthy condition, and will soon be sending increasingly 
valuable specifications. Germany is becoming a better customer 
every month, and Spain is sure to forward more orders under the 
new régime. 

At home all the manufacturers who are reckoned amongst the 
best customers as well for pig iron, for casting, and finished iron 
for building purposes, are likely to be in a state of prosperity in the 
new year. The specifications they are now sending, although they 
are not yet of much individual worth, clearly indicate sucha state 
of things as probable. Boiler plates are in slightly better request, 
and for shipbuilding purposes there is stilla shade of improvement, 
whilst the demand on account of the galvanisers keeps good. Cuast- 
ings are generally in improving demand, both for heavy machinery 
purposes and for light hollowware. At the same time iron merchants, 
who chiefly depend upon the demand for fancy kinds of iron hard- 
wares, and for country smiths’ purposes, are not doing so good a 
trade now as they were a fortnight ago. 

Consumers do not now complain in other than rare instances, 
that they cannot get the iron they require delivered with the re- 
quisite promptitude, and they find no difficulty in getting their 
specifications accepted at old rates, which, in the great majority of 
instances, are under “list.” But it is conclusive that the ex- 
isting demand is much under the productive capabilities of the 
different establishments, and that for the present both masters 
and men must be content in the matter of remuneration to let 
well alone. 

Pigs are quoted at for grey forge, and also agg | under £2 10s, 
to £2 15s.; hydrates, £3 7s. 6d. to £3 15; hot blast mine, 
£3 12s. 6d. to £3 15s. 6d.; and cold blast, £4 5s. per ton. 

The best ironstone of this district is fetching from 14s. to 15s, a 
ton. 

Coal is in improving request. 

In both divisions of Staffordshire attention is now being directed, 
somewhat in earnest in certain cases, to the providing of a com- 
plete smoke consumer that can be adapted to boilers, and also to 
kilns. In the Bilston Police-court, on Tuesday, a colliery pro- 
prietor, named Benj. Guy, of Portobello, was summoned, charged 
with allowing black smoke to issue from a paaamay «| in such quan- 
tities as to be a nuisance. The proceedings were taken by the pro- 
prietor of a smal! nursery near to the colliery. On his behalf it 
was maintained that the defendant would experience no difficulty 
in consuming smoke, because another colliery proprietor not far 
off was consuming his, and the court were reminded that 
the consumption in that case arose out of similar proceed- 
ings taken before the same authority some few months 
ago. The consumer in that case was applied during an 
interim ordered by the court for the purpose. A similar course 
was therefore pursued in this case, it being asserted on the part 
of the defendant that he was quite ready to consume, if it was 
possible, and indeed that he had entered into an arrangement with 
the proprietor of an apparatus to affix the machinery to the boiler 
in question. During the proceedings attention was drawn to two 
processes in use in North and South Staffordshire, and it was said 
that in the case of each there was a saving of 25 per cent. in the 
fuel burnt. The one apparatus is the open grate. with movable 
bars, of Messrs. Tildesley and Bird, of Willenhall, to which 
reference has before been made in this place. The open grate 
burns slack, and also secures complete combustion. The other is 
a plan of which Messrs. Kendrick and Woolridge, of West Brom- 
wich, are understood to be the inventors, and who are the manu- 
facturers of the apparatus. So successful has Tildesley and Bird’s 
process become, that Messrs. Tildesley and Harper, of Willenhall, 
who are the manufacturers of the machinery, are enlarging their 
premises to meet the demand that has arisen. They are applying itte 
all description of boilers, to brick and pottery kilns, and even to gas 
retorts, A London manufacturer, who uses steam power, has just 
completeda prolonged visit to Willenhall, where he has seen theappa- 
ratus in work in varied ways, and is understood to have expressed 
his conviction that by the use of the apparatus he shall be able to 
burn coal which will cost him cost him 10s. a ton less than that 
which he is now consuming. It has been adopted in Huddersfield 
to the ordinary boilers of a wool and cloth manufactury, In 
Wolverhampton and Darlaston it has been applied to air 
furnaces, at nut and bolt manufactories; and the pro- 
prietor of the last-named place asserts that he can now 
get from 3 ton 10 ewt. of slack, the same power which pre- 
viously required 6 ton 10 cwt. of coal, the coal costing 8s., 
and the slack 3s. a ton. Whilst this economy is being secured 
the consumption is complete. It seems, therefore, clear that cer- 
tainly a reduction in consumption of 25 per cent. is by no means 
overstating the case. That figure was quoted as having been given 
by Messrs. Wedgwood, in the Potteries, in reference to the 
apparatus of Messrs. Kendrick and Woolridge. Messrs. Elliot and 
Sons, of Longport, also in the Potteries, who have begun to adopt 
the open grate, expressed their very great satisfaction with the 
working of the machinery as applied to a glossing kiln. In their 
last firing they used nine tons of slack and four tons of coal, the 
slack costing them %s. 6d., and the coal 9s. per ton, whereas before 
they had to use all coal, and the combustion was, at the very best 
of times, only very partial. Now, however, it is complete, 

Messrs. Tildesley and Bird believe that their invention is capable 
of being applied with success to puddling furnaces. It has been 
attempted so to use it at one works, but the effort has been 
abandoned there because the yield has fallen off. The inventors, 
however, believe that they can meet the difficulty; and they have 
just entered into an undertaking huh en ironmaster to share the 
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cost of the attempt to apply it upon the amended plan. They 
assure us that the ironmaster in question has equal confideuce 
with themselves that tbe thing canbedone. If it can, the method 
will be an immense boon to the whole iron trade of the country, 
and consequently to the nation; for our commercial life, it is 
hardly necessary to remark must, as at present believed, run 
parallel with our supply of coal. Puddling is now carried on 
exclusively with large coal, in other than two or three very rare 
instances, in which new furnaces have just been invented. 

In reference to the hardware trades of Birmingham and South 
Staffordshire, we have to report that the month is closing as satis- 
factorily as had been expected when it opened. There has been 
a fair amount of business done, considering the comparative want 
of confidence that still exists alike in the home and the foreign 
markets. Seeing that under these circumstances we have been 
fairly employed, there is cause for much satisfaction. The goods 
which bave been sent away are all for immediate cousumption, and 
the stocks on almost every hand are light. So soon, therefore, as 
a revival of confidence sets in, there will be a brisk inquiry 
throughout nearly all the departments. Our information with 
reference to both the foreign and the home markets is ali to this 
effect, and manufacturers would do well to prepare for the first 
blush, whilst buyers, if they are wise, will not delay to purchase. 
In respect of iron goods, there is no doubt whatever but that they 
have reached the lowest pint that they will touch for some time 
tocome. The men in the ironworks are in 4 state of unrest in 
reference to their wages, which are decidedly low ; and so soon as 
there is a little better demand the masters will be compelled to 
give them an advance, and at the same time put up the price of 
iron. 








WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


THE IRON TRADE: Favourable Change in the Aspect of Affairs at 
the various Iron-making Estublishments: Probability of Hands 
being Fairly Employes during the Winter Months: Advance in 
the Price of Iron Avticipated: General Belief of a Permanent Im- 
provement having Set in: Present Advantages Offered to Buyers not 
of Long Duration, as the Days of Low Prices are Drawing to a 
Close: Quantities to be Sent to the British Colonies: American 
Adv:ces Considered Favourable asto Future Requirements: T) ans- 
actions with the South Amerivan States almost at a Standstill :; the 
Late Improvement in the Home Trade fully Sustained; THE Pic 
Iron TRADE: TINPLATE TRADE: STEAM CoaL TRADE: OPtN- 
ING OF THE NANTYBWCH EXTENSION ON THE SIRHOWY RalILWAy: 
RE-STARTING OF PENYDARREN WORKS: CONVICTIONS UNDER THE 
Factory Act. 

OPERATIONS xt the various ironmaking establishments wear a very 

different aspect to what th: y did two or three months ago. At that 

time the hands engaged were not working more than half or two- 
thirds time, but now they are employed with something like regu- 
larity, and, although this is generally the dullest quarter in the 
year, it is believed that makers will be enabled to find sufficient 
work for their hands during the winter months. This belief is 
considerably strengthened from the fact that they have of late 
refused several good contracts, as they were not in a position to 
guarantee their early delivery. Prices have remained firm, and 
should nothing arise tocheck the improvement now gradually setting 
in, itisvery probable thatan advance will take place at the commence- 
ment of the new year. The general belief of makers in this district is, 
that the improvement which recently set in will be permanent, 
and that the trade will not remain in its present position, but go 
on steadily improving, until it has reached a position something 
like its former prosperity. It is evident that the advantages 
offered to buyers at the present time will not be of long duration, 
as it is perfectly clear that the days of low prices are drawing toa 
close. Large quantities of rails are about to be forwarded to the 

British colonies, and vessels are wanted to convey rails to San 

Francisco, and one or two of the South American ports. Advices 

from America are considered favourable as to future requirements, 

but there is not that activity witnessed in clearances to 
the United States as characterised the trade for the past 
two or three weeks. In previous reports it has been stated 
that for some weeks past considerable quantities of rails had been 
sent to the States, and it is well known that stocks in that country 
are rather large ; and this, together with excitement consequent 
upon the election of President, fully accounts for the slight dul- 
ness now prevailing. With the South American States there is 
but little doing: in fact, transactions with that country are almost 
at a standstill. There is little or no alteration to note in trans- 
actions with continental houses, inquiries continuing about the 
same as last week. The improvement which recently setin in the 
home trade is fully sustained, and it is generally believed it is not 

a mere temporary spurt, but on a permanent and satisfactory basis. 

Bars are selling freely, and pigs of the best brands meet with a 

ready sale at full list quotations. 

The tinplate trade has not materially altered its position since 
last report. The price of tin, however, has again advanced, but 
until the stocks iu the American markets become considerably 
reduced it is not expected, owing to the increasing competition in 
the make, that the price of plates will become firm, much less 
improve, 

There is a degree of dulness characterising the steam coal trade 
rather unusual at this period of the year, but this to some extent 
is attributable to exceptional circumstances; yet it must 
admitted that fresh orders are not coming to hand so readily as is 
usually the case. [t has been stated in previous reports, that 
merchants and shippers have had to encounter with the difficulty 
of a want of tonnage suitable for the more distant ports, and 
unless a favourable change takes place the quantity of coal shipped 
for foreign ports will be below the average. At the various 
collieries in the district the output is more than sufficient 
to meet the requirements of shippers, and the result is 
that at the present time there are a large number of 
loaded wagons crowded on the sidings, awaiting the 
grrival of suitable tonnage. Should this unsatisfactory 
state of things combine much longer, it will have a serious 
effect on the hands employed at the collieries, as proprietors 
will be compelled to have recourse to short time. The quantity 
of coal shipped for the East is below the average, but to some 
parts of South America heavy cargoes have been sent. There 
is a fair amount of business being transacted with the Mediter- 
ranean ports, but the want of tonnage has tended to check opera- 
tions. For house qualities the demand is gradually increasing, 
consequent upon the increasing coldness of the weather; but before 
this branch of the trade attains anything like a satisfactory posi- 
tion, a considerable improvement must be experienced. 

The Nantybwch extension of the Sithowy Railway has this 
week been inspected by Colonel Hutchinson, the Government in- 
spector, and will be opened for passenger traffic on Monday next, 
the 2d proximo. This new portion of the Sirhowy Railway con- 
nects it with the London and North-Western Company’s Merthyr, 
Tredegar, and Abergavenny section, and opens up a through com- 
munication between the Tredegar district to Manchester, Liver- 
pool, and the whole of the London and North-Western system. 
Mr. Bond, the energetic and spirited general manager, has made 
favourable arrangements with the London and North-Western 
Company for an interchange of through traffic, which will be a 
great convenience to persons travelling to the north and other 
parts of the country. 

At a meeting of the shareholders in the Narbeth Gas Company, 
a dividend at the rate of 5 per cent. per anuum was declared. 

A great number of labourers and others are now busily engaged 
in repairing ee the puddlers’ furnaces at Penydarren W orks, 
and, fr-m what can be seen, it is by no means improbable that the 
whole uf these works will shortly be in full operation. It has long 
been known that Mr. Fothergill was simply waiting for an improve- 
ment in the iron trade, and the settlement of some minor law 


matters; and now that the iron trade really begins to look a little | grand farce so long as the river was permitted to remain 
more cheering, hopes are entertained that one of the first leading | present filthy state. Messrs. Hamilton, M‘Intyre, aud © 


events will be the opening of Penydarren, which, in full work, would 
afford employment for 2000 hands. 

Mr. John Lewis, boiler maker, Swansea, has been summoned before 
the borough magistrates, under the 9th section of the Factory Act, 
for several offences :—That on October 12th he had employed a 
young person under sixteen years of age, without registering the 
time of his employment and re-employment. He was charged on 
a second summons with not having held a surgeon’s certificate 
before employing him. He was charged under a third summons 
with employing a boy, on October 2nd, without registering his 
employment, and on another summons with not having received a 


certificate of the boy’s having attended school up to the week ! 


endivg October Ist, as children under twelve years of age could 
not be employed without attending school daily. He was charged 
in anothersummons witha repetition of the offence on Oct. 12th. Mr. 
Ewins, the Government inspector for the district, and Mr. Mostyn, 
sub-inspector, appeared on behalf of the crown. Mr. Mostyn said he 
did not wish to press for severe penalties, but as the Act had been 
in operation since January last, it was full time that its provisions 
should be enforced in the district, otherwise the Act would be 
eventually inoperative. The defendant pleaded guilty to all the 
charges, expressing his regret that he did not know the Act was so 





stringent in his business, The defendant was convicted in the lowest 
penalty, £2 in each case, for not having a surgeon’s certificate ; and | 
for neglecting to have a school certificate, £1, the whole amounting | 
to £7 13s., which was paid. Mr. Isaac Joues, boiler maker and 

engineer, has also been summoned before the same magistrates for 

a similar offence. Mr. Jones pleaded guilty, but urged, by way of 

extenuation, that he had sent for a surgeon to examine the two 

boys, as required by the Act, but the surgeon had not called, 

There were four charges against the defendant, but two were 

withdrawn. For the other two he was ordered to pay £2 each, 

and the costs of the four cases. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent. ) 

LiveRPOOL: The Inman Steamers and the Birkenhead Docks 
Utilisation of Sewage—TuHe Oaks CoLuiery: Recovery of Bodies 
—StTaTe OF TRADE aT LEEDS-- WATER SUPPLY OF HALIFAX 
Norta-Eastekn District: Launch of Steamers: The Cleveland 
Iron Trade: The Smoke Nuisance at Neweustle—StTatt OF TRADE 
IN SOUTH YOKKSHIRE “SCOTTISH MATTERS: Glasgow Association 
of Engiveers: Steamers for the Ottoman Governm:nt— MANCHESTER 
New Town Halt -STEAM SHIPBUILDING aT HULL—NeEW PUBLIC 
BaTHS FuR STALYBRIDGE. 

Two of the large Inman steamers the City of Paris, 3000 tons, and 

the Etna, 2000 tons—have gone into the Morpeth Dock, Birken- 

head, with satisfactory results. Mr. Inman intends trying if the 
vessels can also be loaded in the Birkenhead docks by trucks 
coming along the rails to the dock side ; and should the consignees 
and shippers find the arrangement work well, a large portion of the 
cargoes carried by the Inman fleet will, in future, be shipped at 

Birkenhead, to the relief, of course, of the Liverpool docks. 

The Liverpool Sewage Utilisation Company, which obtained an 
Act of incorporation in the last session of Parliament, is actively 
proceeding with its works. Parliamentary powers have been ob- 
tained for carrying the sewage of the town, by means of pipes, as 
far as Southport, a distance of about twenty miles ; but the works 
now in progress are limited to the laying of a pipe line from Com- 
mercial-road, near the Sandhills railway station, to Ince Blundell, 
a distance of about nine miles. When this portion of the works 
is completed the distribution of the sewage upon the land in the 
neighbourhood of Ince Blundell will be commenced, it being after- 
wards proposed to continue the works to Southport. Already 
the pipes have been laid down to the extent of between three and 
four miles, and they are carried beyond the township of Linacre. 
They are Yin. in diameter, and are laid, on an average, about Sft. 
below the surface of the road. Mr. W. Burrows is the 
contractor for this department of the undertaking. A de- 
posit well at Sandhills, ten yards deep, has been already 
sunk, and the pumping station above it is in progress. The 
engine for the pumping station is of 40-horse power nominal, but 
is capable of being worked up to 60-horse power; it is being manu- 
factured by Messrs. RK. Dalglish and Company, of the St. Helen's 
foundry, and is nearly ready to be fixed in its place. The deposit 
well will be connected with the main sewer near Sandhills, from 
which the sewage will be received into the well, and from thence 
pumped out and forced along the pipes to the point of distribution. 
This portion of the works is being executed under the direct super- 
intendence of Mr. Duncan and Mr. Newlands, the water and 
borough engineers. The connecting sewer is now being con- 
structed. The company has purchased fitty acres of land 
at Ince Blundell, for the application of the sewage proposed to be 
utilised: and a considerable number of the tenants of the Earl of 
Sefton and Mr. Blundell have also arranged to lay down branch 
pipes to their respective farms. ‘he whole of the works to Ince 
Blundell, including the pumping station and connecting sewer at 
Sandhills, are expected to be completed by Christmas. 

Five more bodies were on Monday recovered from the Oaks 
Colliery. They are beyond identification, but are supposed to be 
those of a man and four boys. 

‘There are still complaints of depression in the Leeds iron trade. | 
The engine builders are also reported to be rather slack. 

The Halifax Waterworks authorities have decided to remove | 
certain restrictions which have been in force for some time past, | 
and to afford a continuous supply of water both for domestic and | 
manufacturing purposes, 

With regard to the north-eastern district we may note that two 
steamers have been launched from the yard of Messrs. Backhouse 
and Dixon. Their respective capacities are 500 tons burthen 
and 70-hurse power, and 1090 tons burthen and 25-horse power. 
The engines are manufactured by Messrs. Blair and Co., of | 
Stockton. Both vessels are built for Mr. C. E. Muller, and arein- | 
tended to trade from the port of Middlesborough. The number of | 
furnaces in blast in the Cleveland district is eighty-six, and there are | 
fifty-four out of blast. The trade of the Cleveland district is 
tolerably steady. The heavy deliveries of railway iron to Russia 
have, however, nearly terminated for the present with the closing 
of the navigations ; there are a few Scotch orders on hand, but 
upon the whole some of the rail mills of the Cleveland group have 
scarcely a sufficiency of employment. Next year’s prospects are, 
however, regarded as encouraging. The bar iron trade is quiet, 
but the demand for girder iron is somewhat better. In pig iron 
there is scarcely any change. The exports from the Tees during 
the past week have been principally to Russia, Denmark, Hamburgh, 
Holland, and Belgium. Several smoke nuisance cases were heard 
at the Newcastle police-court on Friday ; one manufacturer was | 
fined 40s. 

A pretty good demand is stated to be experienced for manufac- 
tured iron in the South Yorkshire district. The business done in | 
house coal has somewhat improved, but there is a gradual falling 
off in the tonnage of steam coal going to Hull and Grimsby for 
exportation to the north of Europe. There has been a slight 
increase in the tonnage forwarded into Lancashire from several of 
the South Yorkshire collieries, 

The first meeting for the present session of the Glasgow | 
Association of Engineers has just been held, Mr. J. Page, C.E., in | 
the chair. The President, in opening the meeting, gave some | 
interesting details of the Runcorn Bridge and the Bermuda Dock. | 
He also alluded to the proposed scheme of Messrs. Bateman and 
Bazalgette for the purification of the Clyde, and dwelt on the 
polluted state of the river, which he said poisoned the air all 
along its banks. In advocating the adoption of the scheme, he 





admitted that the cost was great, but he insisted that the necessity 





to improve the city a 


was greater, and he pronounced any attempt 
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in its 
Port Glasgow, have contracted for three wooden paddle Moen of 
to the order of Messrs. Theodosia and Co., of Constantinople, fo : 
the Ottoman Government. Pel 

The new Town-hall at Manchester, the first stone of which w 
laid on Monday, will! be a Gothic structure built of stone. and will 
occupy, with its courtyards and areas, upwards of 80U0 square 
yards of land; it will contain upwards of 250 rooms, and. Sum it 
size and architectural character, will probably prove the most i> 
portant municipal building in the kingdom. The longest facade 
of the new hall will be that towards Princes-street, being 300ft. in 
length, but the main front to Albert-square—310ft. lon —will 
aaturally receive the greatest amount of architectural decoration 
The principal feature of this front will be a central tower rising rd 
a height of 260ft. 

Yesterday week a screw steamer, the property of Messrs, 7 
Wilson, Sons, and Co., of Hull, was liunched from the yard of 
Messrs C. and W. Karle, of that port. The vessel, which wag 
named the Ino, is the fourth steamer built this year for Messrs. 
Wilson by Messrs. Earle. Her dimensions are :—Length, 230ft, ; 
breadth, 29ft. ; depth, 19ft., Gin.; burthen, 1000 tons, builders’ 
measurement. The Ino has surface condensing engines of 400 horse. 
power. On Saturday, the Insulano, built by Messrs. Earle for 
Messrs. Bailey and Leetham, made a trial trip, which passed of 
very successtully. The Insulano has been specially adapted for 
passenger traffic and the mail service between Lisbon and the 
Azores. Her saloons, which are amidships, are decorated with views 
of Lisbon, including the royal arsenal, the cathedral, and the chief 
squares of the Portuguese capital. 

The foundation stone was laid on Saturday of new public baths 
for Stalybridge, to be erected at the cost of Mr. Robert Platt, 
The baths will occupy a space of ground about 900 square yards 
in extent, and will consist of aswimming bath for adults twenty-one 


| yards by eight yards; aswimming bath for boys, open to the sky, but 


suitably enclosed and for use only during the snmmer months 
twenty-four yards by eight yards; four private baths of the first 
class and six of the second class, with a complete set of Turkish 
baths and a residence for the manager, with an engine-house and 
the usual accessories. 
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1668. 1307, 
CoprpeR—British—cake andtile,| £ 8. d. £8. d\ # @ é£24da 
per ton .. |}73 0 0.. 75 0 0175 © 9.76 6 9 
Best selected sosvee | 75 @ 0.. 77 0 7 686.8 ¥ 
GG scvc0e vcccccsces .| 78 0 0.. 80 0 5/79 O O.. #0 0 
Bottoms... .....2e0+00+ ee | St 0 9.. 82 O % 84 O 0. 86 0 0 
Australian, per ton........ .| 77 0 0.. $09 0 81 0 0O.. 85 0 
Spanish Cake . 70 0 G.. 71 C 72 00.. 0006 
Chill Bars. .-| 69 0 6... 70 O 68 0 0.. 69 0 0 
Do refined ing seoccece | Th 26 0.. 7329 0176 0 0. 0 6 0 
YELLOW METAL, per lb. .. 00 6 O07} 6 07 01% 
1KON, pig in scotland, ton.. 213 0 cash. | 215 G6cask 
Bar, Welsh, in London .. 610 0. 615 »| 610 0%. 7060 
Wales..ccccee §15.0.. 6 0 0} 515 0... 600 
Staffordshire... 77 6.. 710 710 0. 0 0 0 
Rall, in Wales ...... «+ esses 515 0.. 6 0 0 515 0.. 600 
Sheets, singles in London.. . 9 5 0... 0 0 0] 9 & O.. 910 0 
Hvops, first quality 665 6. 00 o| 8 5 0.. 610 6 
Nailrods........+ 77 6.. 730 0] 710 0. 0006 
Swedish..... 9 7 6... 10 5 0} 10 5 O., 1010 
LEAD, Pig, Foreign, is 7 6.. i810 0 19 5 0. 0 0 
English, W.B. .. Ceccccce 215 0.. 0 0 0 31 0 0.. 0 0 
Other brands sec cooceet ie 86.056 6H 7 6.0 
Sheet, milled........eeeeceee 20 0 «=O. 0 0 0 20015 0. 0 0 
Shot, patent... cco | 33 6 (OL. 8 SS 9, 23 0 0... 9 0 
Red or minium. cocoon | O10 8. 6 OO 8 6. 8 6 
White, dry.. coccccce! OF 6 0. 8 OD 8 0..9 1 
Rround in Ollee.es. cevcces 660 «0... 29 «0 0} 28 © 9.. sw O 
Litharge, W.B. .ccccsccccee| 244 0 6.. 0 0 OF % O f.. O 6 
QUICKSILVER, per bot. .. 617 0.. 9 0 $v 6. 6° 
SPELTER, Silesian, per ton 20 10 0.. 2012 6 2112 G., 21:15 
English V & 5... owt ©. @ & € so 8 
ZINC, ditto sheet .. 37 0 «0.. 0 0 28 6G «8... «0 (0 
STEEL, Swedish faggot ........| © 0 0.. 0 0 009%. 00 
BOSrcceseccccccsoccccccovce | "495 6... 15 6 0) 15 5 0.. 15 09 
TIN, Banca, per CWt.......004- 00600. 00 7 000. 00?) 
Straits, fme—cash ..........; 5 0 9. 0 0 0) 491). 410? 
For arrival ...... 5 0.. 510 Of 401 O.. 414110 
English blocks ... 630. 00 0 415 0... 4160 
| SEER 5 4 0. 0 0 of 416 0. 417 0 
Refined, in blocks .. al 6 6 0. 0 0 | 4318 @.. 419 6 
TINPLATES, per bx of 22>: sheets | 
IC cuke ...... 11 6. 8: 3 0] 1 8 O.. 340 
IX ditto .. 176. 19 0] 19 6. 18 0 
IC charcoal socccessceceeess 18 0. 196 19 0. 110 0 
IX ditto ......- ees Stoner 40.. ''4 6 1'S 0. 16 0 
COALS, best, per LON cecccccece Oils 9. 0'9 6 189. § 3 6 
UUNEF SOFIS cocccccccccccece| O15 Goo O17 9 O13 6. 1 1 38 
OILS, per tun, Seal, pale ......| 36 0 0.. 3610 0 40 0 0.. 0 0 0 
ESRC ee Fe ae eee oe oe Oe 
Sperm, body... 0 6. 0 0 inv O 0.112 0 0 
Whale, South Sea, d 0 0.. 40 0 0 3810 0... 39 O * 
SUE ccemctescesverest A 8 0 8 OM 68. FH SF 
Brown sescceces eee | 33 0 OL. 34 0 0] 36 0 :0.. 0 O 
Bl FWR. ..00r sccnscenss | 88 8 Ge 0 8 GM 8 6.. 88 9 
Olive, Gallipoli ... --. | 68 0 @.. 69 0 0170 0 0. 0 0 8 
Spanish ,... «. 166 0 0.. 67 0 0, 65 O 0., 69 0 0 
WE cicaseesuwene i 00. 0 0 0/4 0. 6 0 0 
CE conesni-<piansnicanest OO 0 Se 5.9 CHD 6.6 9% 
Rapeseed, English pale ......| 33 0 0 0 0 uo 41 0 O. 0 0 0 
Brown ...ceeeee 3010 0. 0 0 0] 3810 0 0 0 0 
“orei 34 0 0.. 341) 0] av 0 0% 0 0 0 
31 0 0. 3110 9 39 0 O. 0 0 0 
: 67 0 0.. 70 2 0) 6210 0., 63 0 0 
TAllOW accccccccocecececes, | 37.0 0. 26 O 0] 36 O 0., 88 0 0 


PRICES CURRENT OF TIMBER. 














1863. ,; 1667 1868. 1867, 
Per ioad— 2eaei/2 e446 Per |oad— 404644684 
Leak eccccceceseA0 10 18610] 9 0 10l0 Yel. pine, per reduced ©. on 
quebec, red pine .. 3 5 4 8] 3 0 410 | Canada, Ist quality 17 015 10 17 0181 
“yellow pine. 213 315| 215 4 0 Qnd do... M10 1210 11) 12:10 
dt. Joba's N B,yel.. 0 ' vv 0 0 © || Archangel,yellow 1) 0 13 ll 1013 0 
ik white, 5 5 6 0| 5 & 510 | 3t. Petersburgyel 10 0 12 © 10 lv tl 0 
315 415) 310 41v || Fimiand ... «.- 6575 86 9 v 
40 417) 610 6 vu || Meme! .......... 12 v 14 ov00 
Meme! ....seeeee++ 0 ovjovooo0d0 | Gothenburg, yel... 3 0 Div 8101010 
cak .200e. 6 5 S1s| 310 6 O white 8 u ¥ o| 8 09 ¢ 
215 4 0] a 0 3 O || Gette, yeliow...... 9 010 0 9 O11 O 
215 30; 3 0 3h Soderbamn ...... 9 9101 9 owl 
215 ». 0] 3 O & & |! Christiania,perO. 
~~ 22325 30 3 5)/ tan oy Soy 9b 20 20 121 oo08 
M uer rapm 4060) 607 »u in. yellow ++. 
_— yl bine 4060); 5060 } Deck plank, Dutt 9 14 9 19) 018 1 4 
pina 6 00) 000 0 a are poe 
Lath’ antafm 51 610] 410 5 0 Staves, per stan: of 
—_— eter’s 7 81] 610 7 10 Quebec pip.....+. 67 lv }75 4 - : 
Deals per C., 12%. by St. Yin | puocheou 2210 0 | 19 0 
Quebec,whtspruce 15 018 U0 13 v 19 © || Baltic, crown } 135 v 150 » 110 0 130 0 
siJobn whtapruce 13 015 0/18 191510 || Pipe sos 





Company.— Under the above title a limited 
company has been started for the purpose of acquiring from 
Messrs. Daniel Fruwirth aud Abdiel Hawkins their patented 
process of photographic engraving, and for bringing the same _ 
public use. The process consists of a combination of photography 
and glyphography, by means of which surface-printing blocks can 
be obtained from any print, drawing, engraving, printing, or cage: | 
witbout the heavy expenses of re-drawing and engravings OY hand, an 
can be rendered available in carrying out the followixg, amongst other 
objects, viz.:—‘* The reproduction of all kinds of illustrations for 
the letterpress, suitable for either books vr periodicals; the repro- 
duction of all kinds of fac-simile werk, maps, ornamental writing, 
landscape and other drawings, ulustratiuns for catalogues, pa 
oks for laces, embrvidery, fancy goods, title pages, autograp 

letters and music, &c, Xc.; the reproduction of drawings for 
agricultural implements, architectural and railway plans, designs 
for shipbuilding, and many other purposes. The process 18 - 
available in the reproducticn of any rare or unobtainable work, 
type, or manuscript (which can be copied, enlarged, or seduced) 
and is equally applicable to many other objects connected with the 
Fine Arts, 
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THE APPLICATION OF SEWAGE TO AGRICUL- 
TURE AT PARIS. 

Some months since a short account of the employment of 
sewage was drawn up by M. Mille, Engineer-in-Chief of 
Ponts and Chaussées, and printed for the Government. This 
little brochure attracted the attention of scientific men, but 
is little known to the public. 

M. Mille takes a retrospective view of the treatment of 
sewage in various parts of the world. In ancient Rome, he 
says, the cloaca maxima carried the whole refuse liquids of 
the city into the Tiber, as was the case with the Thames 
not long since. The Arabs introduced irrigation into 
Europe: they had seen the effect; they had seen oases 
formed in the sands of the desert by means of water,; and 
coming to Spain, they introduced dams in the rivers and 
canals, for irrigation. ‘lhe practice spread gradually along 
the western coast of the Mediterranean, from Andalusia to 
Roussillon. In the thirteenth century, at the time of the 
Christian conquest, the plain of Valence was watered by 
seven branches of the Xucar, and in the town the sewave 
of the houses was conveyed through earthen pipes, or brick 
conduits, into open sewers. As the population increased 
infection became serious, and the conqueror, Don Jayme 
d’Aragon, ordered that the waters of a canal called the 
Cuart should be made to run into the sewers for two hours 
in every twenty-four to carry off the filth. Thus a muddy 
stream ran from the town towards the sea. Near the walls 
of the town the inhabitants drew out the mud, and, after 
drying it in the sun, used it as manure, while those who 
lived further down stream dammed the stream, and forced 
the water to pass into ditches in their own fields. The 
result was that the portion of the Huerta de Valence which 
lay nearest to the canal in question became a perfect marvel 
of fruitfulness, and remains so to the present day. 

In Milan, in the middle ages, the case was much the same; 
the sewage of the town, and the refuse of the woollen works, 
were received in open sewers, which surrounded thetown, and 
the contents were carried to the river Po by means of an old 
bed called the Vettabia, which traversed the lands of the 
Abbey of Clairvaux, belonging to the monks of Citeau. 
Tradition says that it was Saint Bernard himself who con- 


ceived the idea of feeding the abbey lands with the foul | 


waters of this stream, and that the result of his experiment 
was marvellous. The effect was still greater when the waters 
of the fontaniti, or springs which rose from the gravelly 
beds of the plain, were added to the former. In the fif- 


teenth century Frangois Sfforza cut the canal of the Marte- | 


sana, and appropriated the water of the Adda for the clean- 
ing of the sewers of Milan The irrigation was then 
extended over between three and four thousand acres; and 
this, with the great industry of the people of Lombardy, 
created the marcites, meadows which yielded in some cases 
a8 many as eight crops in the year, supported more than 
three milch cows on every hectare (two-and-a-half acres), 
= gave rise to the famous manufacture of Parmesan 
cheese, 

The reporter then describes shortly the irrigation of the 
meadows of Edinburgh at the commencement of the present 
century; and, lastly, the supply of water, and the main 
drainage of London, the gigantic works of which are cited 
with the generous admiration of a true man of science. 

He then describes what has been done in Paris during 
the last t wenty years, the complete system of drainage 
terminating in a main sewer with a flow of from 3ft. to ft. 
per second, and finally the determination of the authori- 
ties that the Seine should be cleared of the pollutions of 
the town. All this has been recently described pretty fully 
in Tur ENGINEER in connection with the great syphon of 
the Seine. : 

The plan first proposed for the irrigation of the land 
with the Sewage Water was, to construct two canals of irri- 
gation, one in the valley of the Seine, across the low lands 
of Gennevilliers, and the other on the sandy plateau be- 
tween Montmorency and Pontoise. It was objected, how- 
ever, to this plan, that as irrigation was only required 
during a portion of the year, the water staguating in the 
basins and canals would become highly dangerous to the 
public health. M. Lechatelier, mining engineer-in-chief 
then made a proposal which was unanimously accepted. 
His plan is to purify the sewage by means of alum, a 
process which has been found to answer admirably in the 
defecation of beetroot juice for sugar making. The alumina 
combines with the organic matter contained in the sewage 
4 precipitate is thrown down in a few hours, and the water 
is left comparatively clear and pure. By this plan, when- 
¢ver necessary for health, the sewage water can be purified, 
and the precipitate sold for manure. The authorities 
adopted the proposed plan, and a sum equal to £4000 was 
devoted to a practical experiment. 

The two methods, which may be called the agricultural 
and the chemical, were to be tried simultaneously, <A la- 
boratory was fitted up for the daily analysis of the sewage 
water, in order to ascertain its composition during the 
twelve months of the year; and, near the mouth of the 
great sewer at Asnidres, a steam engine of 4-horse power 
pa erected, with a centrifugal pump capable of raising 
i tons of liquid per day. A plot of ground, about four 

res in extent, was laid out, partly for cultivation and 
— for defecation of the sewage water. 

€ are now enabled, by the kindness of M. Mille, to 
opely, the full details of the arrangement, which are 
or sketched in outline in the brochure referred to. 
Re Ae ee in our supplement Fig. 1 represents the 
apnene main sewer at the distance of 380 metres from 
rm - The ay of water is, of course, different 
mg ing to the time of day, the fluctuations corresponding 
' sections varying from 1 metre to 6} square metres, 
intention of mud, about l4in. in depth, at the 
we bea ae. Fig. 2 shows the average quantity 
tic 3 p yey through the sewer per second, for every 
oaks e = and night, in the months of November and 
oom aa “s It will be seen that the quantity varies 
pti rhe nearly 3 cubic metres or tons per second, the 
pe rie in Ing 1°54 metres. Figs, a? and 5% are the gauge 
aa used to determine the depth and rapidity of the 
nt within the sewer. Gauge 6* is placed on the mud, 


the circular disc being set to the surface of the water ; 
the floats a* are of various lengths to suit the condition of 
the sewer, and, being heavily weighted at one end with 
lead, tloat perpendicularly in the stream. Fig. 3 shows the 
fluctuations of temperature within the sewer as compared 
with those of the Seine,and of the atmosphere, in degrees of 
the Centigrade thermometer. 

It will be observed that the temperature of the sewer is 
always above that of the Seine. 

Thethree following figures, with the accompanying tables, 
show the chemical composition of the sewage of the preci- 
tate thrown down, and of the purified water. Fig. 4 shows 
the quantities of the various substances dissolved, or held 
in suspension, in 1 cubic metre or ton of the black water of 
the seweritself, for nine months of the year; the last column 
of the tables showing the averages, and the lower line the 
totals, in each case. The figures are in kilogrammes (24 Ib. 
English). Fig. 5 shows the composition of the precipitate 
obtained, and Fig. 6 that of the matters remaining in 
solution in the clarified water. Fig. 7 exhibits the arrange- 
ment for the distribution of the solution of alum. The 
upper jar isat present replaced by a wooden back. The 
solution is received in the wooden conduit through which 
passes the sewage water. The two, mixed together, fall into 
the purifying basins from the wooden trough, shown in ele- 
vation in Fig. 11, and in section in Figs. 8 and 9, These 
two last-named figures, with Fig. 10, represent two basins, 
each about 100ft. long, 25ft. wide, and 4ft. deep. Both are 
| filled by the same means, but the outflow is managed 
| differently; one being fitted with sluice-boards pierced 

with holes, shown in elevation in Fig. 9, while the purified 

water flows off from the other by a slope covered with 
| grass. The result is the same in both cases, the slope being 
| the cheaper and simpler form, but occupying more space. 

Each basin is furnished with a pipe, by which it can be 
| emptied when the precipitated matter has to be removed. 

Fig. 12 is a general plan of the experimental ground. 
The engines and pumps are placed very near to the mouth 
of the great sewer collector, and force the sewage water up 
stoneware conduit pipes 9in. in diameter, and more than 
| 2000ft. long; the pipes supplying both the gardens and the 

purifying basins, The machinery comprises two portable 








| engines, each of 4-horse power, and a rotary pump, system 
Coginard. The average amount of water raised daily is 
between 500 and 600 tons. The laboratory L is situated 
| near the conduit, witha branch pipe, by means of which it 
draws a supply of the sewage water when required. 
Fig. 13 shows the simple arrangement for the direct 
| application of sewage water; the water entering by the 
pipe, shown both in plan and section, runs into the small 
channels between the beds, and thus arrives at the roots of 
the plauts without touching their leaves. When it is 
required to shut off the water from any one of these 


« chaunels, it is simply dammed by pieces of turf. 


Experiments and studies of the great sewer collector, 
the nature and amount of its contents, and the application 
of sewage, are pursued daily, and we are enabled to add 
to the preceding account the results which have been 
obtained up to a very recent period. 

The quantity of sewage contained in the great collector, 
and the temperature and chemical composition of the same, 
are of great importance with respect to new operations; 
and especially with regard to the purification of the sewage 
water and the chemical agents to be employed for that | 
purpose. 

The average quantity of sewage water in the great col- | 
lector—which was formerly 1°50 metres per second, or 
130,000 tons in twenty-four hours—had risen to nearly | 
double that quantity, or 250,000 tons, in July last. The | 
temperature of the sewer escapes the variations which 
affect the outer atmosphere, and even the Seine. It is 
higher in winter, and lower in summer, than that of the 
river, by 4 deg. or 5 deg. Cent.—that is to say, on the 

| average, about 8 deg.'Fah. As regards the composition of 

| the sewage water, it is remarked that the proportions of 
| the active elements—azote, alkalies, phosphoric acid—vary 

| but little during the year; the mineral matter, such as sand 

| and calcareous substances, fluctuates more, and produces a | 
| considerable difference in the total amount of impurities. | 
| The average quantity of foreign matter contained in the | 
| Paris sewage water is about 6} 1b. in 1000 litres, or 220 | 
gallons. About two-thirds of that quantity are in the | 
solid, while one-third only is held in solution; the latter | 
includes the alkalis, while the phosphoric acid forms part 
of the solid matters capable of forming a deposit. 

As stated above, two systems are being experimented on 
at the Clichy establishment. The first is that of the direct 
employment of the sewage water. The sewage water, as 
drawn from the sewer collector, merely passes along the 
small channels which bound the beds, in which various | 
kinds of plants are cultivated, but especially vegetables, 
which are so important for the supply of town populations; 
the water filters through the soil, feeds and refreshes the 
roots of the plants, leaving in the channels a valuable 
deposit, which is incorporated with the soil; this filtration 
is all-sufficient, so that no other mode of irrigation is ever 
employed. The same operation applied to bare land in 
winter produces the same effect as good manure, and 
prepares the soil for spring crops. Not an. atom of any 
— kind of manure is ever used at the, Clichy establish- 
ment. 

The products obtained are of excellent quality. From 
the 1st November, 1867, to the Ist July, 1868, 26,000 tons 
of sewage water have been applied to the soil there ; the 
water is therefore purified naturally, and at the same time 
acquires a commercial value which, estimated by the price 
of the articles sold at the Paris market, may be stated at 
about one halfpenny per ton. 

The other operation, that of chemical purification, simply 
effects artificially the separation of the water from the 
solid, which nature performs for herself in the former case. 
The sulphate of alumina used at Clichy wasat first obtained 
from the alum works of M. Jacquemart, at Quessy, near 
Tergnier, in the Aisne, received in a solid form, and mixed 
with sulphate of iron. The solution was made in the pro- 
portions of two hundredweight of the ‘alum to'1000 litres 
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ton of sewage to be purified. The price of the alum 
delivered at Clichy amounted to 11f. per 100 kilos. 
about 4s. 6d. per cwt., making the expense of puri- 
fying a ton of sewage something less than one far- 
thing. Lately, a pure solution of the sulphate has been 
obtained from the works of M. Pommier, of Gennevilliers, 
near Paris, the effect of which is very satisfactory. The 
quantity of this solution employed is about one pound, 
mixed with two or three times its own volume of water, 
for every ton of sewage to be purified. The solution costs 
about one shilling per hundredweight, and the expense of 
purification thus only amounts to one centime, or less than 
the tenth of a penny. 

The mode of carrying on the operation of clarification 
is very simple : the sewage water, after having received its 
dose of solution, is admitted into the basins, which it 
traverses slowly, while the particles in suspension are de- 
posited as in the operation of fining ; the water flowing 
out of the basin is of a very satisfactory limpidity, and may 
be turned into the river without the slightest inconvenience. 
The basins are emptied about once in six weeks, and their 
deposit is removed without difficulty. 

he clarified water still contains useful matter, as shown 
in Fig. 6 and its accompanying table ; it may be used for 
irrigation, and has been so applied experimentally at 
Clichy; but in order to obtain from it any important agri- 
cultural result, without the use of manures, it would be 
necessary to dress the soil previously with the deposit 
obtained by clarification, and thus bring it up to the 
strength of sewage water. 

The precipitated matter contains from 14 Ib. to 16 lb. of 
nitrogen per ton, and greatly enriches the soil. More than 
50,000 tons of sewage water have been clarified in twelve 
months, producing about 100 tons of precipitate, of which 
one-quarter has been employed at Clichy, and about half 
sent to various agriculturists. The composition and 
nature of this precipitate place it exactly on a footing in all 
respects with the refuse or mud swept from the public 
streets. 

The account of the operations at Clichy ate summed up 
in the following terms :—Two processes, then, are employed 
at Clichy : simple irrigation with sewage water, the soil 
effecting the purification by absorbing the water, and incor- 
porating the residue with itself ; and artificial clarification 
by means of alum, which throws down the deposit in the 
basins, and leaves the water fit to pursue its course to the 
river. One expense, that of raising the water from the 
sewer collector, is common to both operations, while the 
clarification requires a further expense of one or two 
centimes per ton, as shown above. In the special case of 
the Asnicr2s collector the two processes must apparently 
be carried on side by side; but this sewer collector will be 
prolonged, or rather a continuation of it on a higher level. 
will be carried into the country, in order to supply farmers 
with sewage water. It is further proposed that clarifying 
basins should be formed at convenient spots, so that the 
sewage may be treated there as at Clichy, and the precipi- 
tate employed in agriculture, either alonc or in connection 
with clarified water, or with sewage. 

At Clichy, experiments have been made in the produc- 
tion of forage for cattle, vegetables for the table, and of 
flowers for perfumes, and all have been successful. Indian 
corn, beetroot, and cabbages, exhibit a vigour and develop- 
ment which are very remarkable; peas, French beans, and 


| potatoes succeed well, and are in request for the delicacy of 


their flavour; the Provence rose, mignionette, and straw- 
berries are full of perfume. 

In conclusion, we may add a few notes from the first- 
mentioned report. In the basins, the clarification occupies 
less than ten hours; the water, black on entering, becomes 
of a greenish tinge as soon as the solution of alum has 
mixed with it, and passes off at the further end of the basin 

ure, as described above. The manure leftat the bottom dries 
readily when the layer is not much more than four inches 
thick. 1t passes from black to brown, cracks, and assumes 
much the look of cork. Very little smell is given off either 
from the basins or the irrigating gutters; the gaseous 
matters are almost immediately consumed by the air and 
light. 

Side by side with the practical experiments, careful 
scientific examinations are pursued in the laboratory, of 
which the tables given above are part results. As already 
stated, a ton of the sewage water contains about 6 lb. of 
various foreign matters: azote, phosphoricacid, alkalies, orga- 
nic and earthy matters. The precipitate contains half the 
azote, all the phosphoric acid, and most of the organic and 
earthy matters, while the clarified water holds in solution 
the other half of the azote, and all the alkaline matters. 
From these data the values of sewage water are ascertained 
to be as follows:—A penny a ton for the fluid as it exists 
in the sewer collector, and the precipitate about eighteen 
shillings per ton; the total quantity poured into the Seine 
daily averages 200 tons, so that the value of the sewage 
water would amount to about £300,000 per annum. 

An interesting fact is mentioned with respect to the irri- 
gation gutters: the water there deposits, by the natural 
action of the earth, a thin precipitate which looks like 
sheets of felt, and this fe/¢, as it is called, is almost identical 
with the cori of the clarifying basins, the analysis of the 
two giving the following results:— 


Deposit in 
the gutters. 








| Deposit in 
| the basins. | 
| 








Azote .2 «+ «- i 7 
Phosphoric acid . oe u j 
Organic matter oe | 227 259 
Earthy matter .. - | 759 | 727 
Total .. | 1000. | 1000 





This coincidence shows that, in this case, science imitates 
nature—filtration in the soil and chemical precipitation 
are only two roads to the same end ; the question of em- 
ployment of irrigation or defecation is, then, simply one of 
place, time, and circumstances. Nor is the sanitary ques- 
tion affected in either case ; when large surfaces are acted 
upon, the transformations are effocted without our senses 





of water, and two litres of this solution were used for every 


being offended, The natura! mode is slow, but it utilises 
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everything; the artificial method is rapid, but it costs at 
least one centime per ton. 

The reporter concludes with some important remarks 
concerning the solid refuse of towns. The mud swept up 
from the streets of Paris is generally used by the market 
gardeners, and others, in the environs of the city. It is 
exposed to the action of the air for about six months, and 
is found to make very good manure for vines, fruit trees, 
and large vegetables ; the wine of Argenteuil, the cherries 
of Montmorency, the cabbages of St. Denis, owe their 
abundance and quality to this manure. But as the city 
enlarges, and the rules of salubrity become more strict, 
much of the refuse is swept into the sewers. 

The emptying of the cesspools of night soil is a serious 
affair in a large city like Paris; the average quantity to 
be taken from private houses is 2000 tons per night. Steam 
pumps convey 500,000 tons a year to the basins at Bondy, 
more than six miles from Paris, and 50,000 tons of 
half solid matter, which the pumps will not act upon, and 
which is therefore placed in small casks, and conveyed in 
boats. At Bondy, the night soil is transformed into what 
is called poudrette, and sulphate of ammonia. Poudrette 
consists of the solid deposit formed in basins by successive 
decantations ; it is afterwards dried on the ground, and 
sifted. It is a good manure, for which there are plenty of 
buyers. But the preparation is a very rude one ; it oceu- | 
pies three years, while nineteen-twentieths. of the useful | 
matter are said to be lost. Experiments are now being | 
carried on to renderthe operation at once quicker, and more 
perfect. 

With respect to rich liquid manure, this is prepared in 
twenty-four hours, in the same manner that alcohol is dis- 
tilled from beetroot ; the carbonate of ammonia given off 
from the still is converted into sulphate, which is sold 
separately, or mixed with poudrette. The results are good, 
but the process is costly. 

In addition to the large establishment at Bondy, opera- 
tions deserving of attention have been carried on elsewhere. | 
A house of the name of Gargan carries the manure in 
wagons to Champagne, two hundred leagues from Paris. 
Messrs. Blanchard and Chateau use the acid phosphates of 
magnesia and iron in preparing manure, the sulphites are 
fixed by the iron, and a partly precipitate of ammoniaco- 
magnesian phosphate thrown down ; the liquid is thrown | 
away, and the solid parts converted into poudrette. 

In both cases, however, the costs are crushing, and the 
operations can only be regarded as experimental. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





CROSSING THE STRAITS OF DOVER. 
Sm,—Your correspondent, ‘‘Navvy,” proposes to unite the 
French and British shores by a solid dyke or bank of earthwork. 
What would be the effect of this work on the réyime of the tides 
in the Straits, Channel, and German Ocean? What would be its 
effect on the navigation of the locality? What would be the 
noes of the dyke constructed on the dimensions proposed by 
‘Navvy”? 
I shall endeavour to answer these three questions. 
1.—The first appears to me the most important. The following 
data must be kept in view: The tides ofthe German Ocean and 
British Channel meet between Dungeness and Grisnez points, as 
explained in “Norrie’s Channel Pilot.” The flood is always the 
most rapid, for, in the Straits and Channel, the tide is about five 
and a-half hours flowing, and six and a-half ebbing. The flood 
runs in the Straits at the rate of about one knot and a-quarter 
per hour, in the neaps (corresponding to the moon’s quarters), 
and two knots and three-quarters in the springs (corresponding to 
full and new moons); the direction of the flood is from S.W. to 
N.E. When the wind blows in a contrary direction to that of 
the tide or current, which sailors express by saying that the tide 
runs to windward, the sea is raised very high, and breaks 
frequently, causing much damage to shipping and constructions; | 
the cliffs, and perhaps the bed of the sea itself, are more or less 
scoured by the lash of the waves. When the wind blows in the 
same direction as the tide, it raises the level of high-water all 
along the shores, more or less, according to the resistance offered 
by the latter. In the channel harbours, gales will sometimes cause 
an additional elevation of 3ft. above the calculated high-water 
mark, I cannot foresee what would be the effect of a solid bank, 
extending right across the Straits, on the régime of the tides in the 
German Ocean; but I think I may safely assert, that it would cause 
all the harbours on the French and English coasts of the channel 
to be flooded during the equinoxial gales and tides, which 
frequently coincide in these latitudes. This effect would be most 
felt between Portland Race, Cherbourg Harbour, and the roposed 
embankment. That the régime of the Thames would be altered to 
a very great extent by the embankment, is unquestionable. The 
destruction of property would be incalculable. This question of 
tides involves another one of very great importance, namely, the 
probable effect of obstructions in the progress of the alluvium, 
which never ceases to advance from S.W. to N.E. in the Channel 
atleast. Ifa bank were constructed, from Grisnez, say to Dover, 
the harbours of Boulogne, Folkestone, Newhaven, and Dieppe, 
would soon be filled up with sand and shingle, though it is pro- 
bable that the adjacent towns would be flooded and destroyed in 
the first instance. 
2.+Supposing the dyke and lock, or locks (it would not be 
necessary to have one on each side of the Channel), to resist the 
action of waves and tides, would the local traffic be altered, and in 
what way? It must be borne in mind that the Straits are the only 
safe route from London and the Baltic to the Atlantic and Pacific 
Oceans, and that the number of vessels passing up and down the 
Channel is enormous at all times of the year, and scarcely decreases 
at night. Whena change of wind occurs, some-500 weather-bound 
(sailing) vessels may be seen passing one way in a few hours. 
Now, if these vessels have a fair wind, they will be so crowded 
that a very large lock will be needed to transfer them from one 
sea to another. It would be necessary, at times, to take some fifty 
or sixty vessels in a single lockful, and to pass them in a few 
minutes, so as to be ready for the next lot, for there must be no 
interruption. Moreover, these vessels, running into the lock 
before the wind, would be exposed to very great dangers, for 
reasons which I hope to have an opportunity of explaining a little 
later; but if the vessels are “beating up,” or tacking in a slant 
wind, they must ‘shorten their boards” to reach the lock-entrance, 
losing much valuable time. It would probably be necessary to 
have two locks: one for steamers only, the other for sailing vessels, 
Care must be taken never to open the locks at both ends at once, 
for the current would carry away not only the gates, but the whole 
lock, and part of the earthwork too. This is evident, as the east 
and west pounds would be seldom, if ever, at the same level. But 
I am anticipating on the third question. Besides, is it not evident 
that in dark, dirty winter nights, no one will attempt to make 
the locks? On the contrary, the great difficulty will be to give 
them a sufficiently “‘ wide berth,” and avoid being dashed against 
the slopes or other surroundizgs of the locks, 








readers of so rudimentary a nature as to need no consideration; 
but I have endeavoured to give ‘‘A Navvy” the benefit of a serious 
discussion, because his scheme is no wilder than many others that 
have been proposed with the same object in view. 
add, that estimates are perfectly useless in questions of this nature, 
all data being uncertain. 


commodious vessel, carrying a whole train (the French gauge is, I 
believe, exactly the same as the English), with station, refresh- 
ment rooms, offices, &c., a sort of floating tunnel. 
faith in “rafts” 
weatherly ship absolutely necessary for the Channel service. The 
great difficulty would be to find berths for the Channel Ferry in 
the wretched bar harbours that lie on the route between Paris and 
London, 


| for filling up the Straits of Dover. I think it is like the American’s 
idea for catching privateers; that was, making aship so many times 
larger than the Great Eastern, at a cost similar to “‘ A Navvy’s,” 
and when he came alongside of the privateers he let out a large 
pair of clamps, worked by steam, clipped the privateer, hoisted it 
on board, pulling it down the hold, and battening it up. 
like “A Navvy,” he had one difficulty to contend against, and 
that was the privateer firing into him and sinking him, and that 
difficulty beat him. Now the difficulty “A Navvy ” would have to 
contend against would be the sea, 
would beat him. 
his plan to fix large pulley blocks and ropes on the coast 
of France, also some screws or hydraulic rams between England 
and Ireland, and so pull and push England till it was joined to 
the continent of Europe? 
carried out, wquld there be any chance of getting a situation as 
lock-keeper ? 


reference to the Hancock screw propeller. 
something radically wrong wit 
why did not the engines work at the same number of revolutions 
with the Hancock screw, and so do the distance in a proportionately 
less space of time? 


I 
cock the first principles of steam engineering, or by arguing the 
point whether the number of revolutions made by an engine is 
or is not an accurate measure of its consumption of steam. I will 
only point out that, if Mr. Hancock had knocked a couple of blades 
off his propeller, his engine would have run faster, possibly, without 
using more coal, and if he had increased the pitch of his screw it 
would have run slower without using less. It is just possible, too, that 
Mr. Hancock may realise the fact that a locomotive, when 
ascending an incline, will run slower than on a level without 
using less steam. But I will not weary your readers by discussing 
a point on which no one has any doubt whatever, except Messrs. 
Hancock. 
made by those gentlemen that they took no account of the con- 
sumption of coal used with their screw, and with the canal com- 
pany’s screw. In the face of such an admission the boasted saving 
of 40 per cent. in fuel vanishes into thin air. 
really have got a good thing, let them prove it by recording the 
consumption of coal and taking indicator diagrams, and publishing 
the results; if they have not, let them hold their peace. 


letters on the above subject in THe ENGINEER of July 3rd and 
July 17th, I beg respectfully to offer a few addenda remarks on 
the projected ‘belt junction” between England and France, that 
being the first necessary instalment or movement necessary to carry 
out the great object of civilisation by bringing all the great conti- 
nental nations into a combination of united interests and general 
welfare resulting in peace and good will. The “belt junction” is 
now admitted to be a “great project,” and will soon become a 
“great fact ” by successful accomplishment, but there should be 
an early decision made as to whose design or proposition for con- 
struction of a “submarine railway tunnel” is the best fora per- 
manent “commercial undertaking” which will be the “‘ eighth 
wonder of the world.” That a “submarine tunnel” will afford 
the most permanent and complete arrangement for an immense 
traffic stream to run through, without check or hindrance, is most 
certain, and apparent to those who have fully considered this most 
‘important subject,” and this cannot be attained by ‘‘ steamboat 
ferries,” ‘‘bridges,” or “‘tubings sunk on the Channel bed,” the 
latter being always at a risk of being torn up bya ship dragging 
her anchors, and ripping a hole through the sides, the two former 
being constantly liable to the actions of storms and hurricanes, 
and open to attack from an enemy on sea or on shore, when 
immediate destruction and annihilation would ensue. 


liable to an inroad of an enemy, but instant death and destruc- 
tion could be inflicted on the invaders by blowing the fumes 
of brimstone in and through the tunnel, or like the Egyptian 
hosts in the Red Sea Passage, the invaders might be flooded 
instanter, but the preference will be given to the “ brim- 
stone preventive,” as it would not involve pumping out, as the 
sea water would require necessarily; but, after all, it is only a 
point of “‘ honourable national union between England and France, 

| to accomplish an interchange of mutual benefits and interests by 
which both would advantage and 
if we can maintain peace and avoid warfare for fifty years, we can 


for five hundred or a thousand years, if 


3.—I now come tothe third question—that of the probable 
resistance of the works, The bed of the Straits and Channel is not 
very deep, but it is quite deep enough to admit the formation of 
very high and destructive waves. The greatest depth in the 
Straits occurs between Dover and Cape Grisnez; it is thirty-three 
fathoms (say 200ft.) below low water, springs datum. The 
minimum is over the Ridge Bank, between Grisnez and Dungeness; 
it is one fathom 6ft. Having crossed the Channel on two or 
three occasions during westerly gales, I have never observed, in 
mid-channel, waves exceeding, at a rough guess, 25ft. in height. 
But if waves of 25ft., or even 20ft., were suddenly arrested by a 
solid bank, they would rise to 40ft. or 50ft. and break, or 
according to my theory explode. 1 have frequently seen, at 
Boulogne, waves (not spray) rising up in great masses to heights 
of 30ft. or 40ft. above the mean surface; but these waves were 
developed in depths of about 30ft. What would be the form, 
weight, velocity, and impact of waves developed in a depth 
of 200ft. and suddenly arrested? I can only conceive it by re- 
collecting what I observed in the Channel Islands some time ago, 
though in calm weather. Slopes will not protect your dyke—on 
the contrary, they would raise the mean surface of the sea. A 
slope of half, as proposed, would require a facing of “ artificial 
defence blocks” of béton, such as those of Dover, or Cherbourg, 
and weighing,I should say, at least ten tons each, the facing to 
extend toa depth of 10ft. vertical below low water mark. The 
lock, or locks, would not be, perhaps, the most difficult part of 
the undertaking. No engineer would, I think, attempt to con- 
struct them in situ; but they might be made ashore wholly of 
wrought iron, as proposed by M. Thomé de Gamond for the ship 
canal of Nicaragua. The application of this system would, how- 
ever, be attended with great difficulties, sufficiently obvious to 
persons acquainted with hydraulic engineering. 

The above remarks will probably appear to many of your 


I need scarcely 
I think that all present requirements 


would be answered by a Channel Ferry—that is to say, a large and 


I have little 
or “pontoons.” I think a good sea-going, 


Paris, October 26th, 1868. B. O. W. 





CROSSING THE CHANNEL.—HANCOCK’S SCREW PROPELLER. 
Srr,—I read with some interest the proposition of *‘ A Navvy” 


Now, 


and I think that 
Would it not be an improvement on 


If “A Navvy” should get his plan 


Before closing this letter I should like to say a few words in 
There must have been 
the canal companies’ screw, or 


A Youna ENGINEER, 





October 28th, 1868, 
HANCOCK’S SCREW PROPELLER. 

Str,—I am perfectly satisfied by Messrs. Hancock’s letter, and 

do not think I need waste your space in teaching Messrs. Han- 


I am quite content with the somewhat tardy admission 


If Messrs. Hancock 


London, October 28th, 1868. ENGINEER. 





RAILWAY ROUTE—“ENGLAND TO INDIA.” 
S1r,—Having been favoured and obliged by the insertion of my 


— 


The tunnel underneath the bed of the Channel would be 


rosper. One thing is certain, 





the world lasts so long. 


In addition to the tunnel connecting England with the Continent, 
the introduction of a ‘“‘medium” of “international lan, » 
would, if properly based on simple and easy principles, bring 
about one great continental intercourse next to the practical con. 
struction of the submarine tunnel, with railways under the Channel 
ocean bed, should be the prolongation of railways from Hun 
through Turkey, Asia-Minor, Persia, and Beloochistan onward to 
India, and when this extension and prolongation was completed 
which could be done in seven years, England and Tndia would then 
be within eight or nine days’ ride of each other, and any outbreak 
or disruption in India would be quickly under the control of the 
Home Government, who could send troops forward, with all speed, 
from England to India. 

Having devoted nearly twelve years to the consideration of 
“how to do it properly,” I beg to say I am willing to describe and 
practically show and explain my plans and models for thig 
project. W. Austiy, C.E, 

85, St. George’s-road, Southwark. 





THE MONT CENIS LOCOMOTIVES, 

Srtr,—Will you allow me to reply briefly to the letters of 
Mr. A. Alexander and “ P. J. L.,” published in your last issue? 

If Mr. Alexander refers to the first three lines of column 2 
page 158, of your last volume, he will there find the sentence 
** Tt will of course be understood that both engravings are merely 
skeleton sketches, and are not meant to indicate the proper 
strengths or proportions of the rods, cranks, levers, &¢,” (For 
instance, ‘the rod I, working through guides K,” would haye 
been doubled up as certainly as piston-rods would if deprived of 
slide bars and guided merely by the cylinder cover gland.) Would 
he be so good as to inform me where I have ‘‘ substituted links 
for slide blocks, &c.”; also how, in the engine illustrated in your 
engravings, the piston-rod crosshead is coupled to the rocking shaft 
if not by links; and how, if, as I believe, it is done by a pair of 
short links, a motion of strictly corresponding velocity can be 
communicated to the vertical wheels by links of a different length? 
If the velocity of the vertical and horizontal wheels is not 
identical, “‘ something must give way,” as Mr. Hutchinson said, 
I suggested that this something was the rocking shafts and levers, 
Mr, Alexander says that no fracture of shafts has occurred, but 
that a lever has broken, and, if I understand him rightly, becange 
it was of inferior material or workmanship. What then? If 
crank axle breaks, and apparently through some flaw in quality, 
it is generally considered sutticient to replace it by one of the same 
dimensions, but of perfect material. But these shafts and levers 
are strengthened throughout, having shown signs of what Mr, 
Alexander calls ‘‘torsion,” and Mr. Hutchinson “giving way,” 
Inference, that they were originally too weak. Torsion being now 
impossible, the vertical and horizontal wheels will move withs 
non-corresponding velocity, producing effects analogous to thuse 
caused by a coupled locomotive with wheels of a slightly uxequal 
diameter, Though this may often be the case when an cugine has 
run for some time, no engineer would willingly design such an 
arrangement. . 

I am well aware that Mr. Alexander was vvt indebted for his 
designs to the lithograph to which I referred. I only mentioned 
it to show how little material alteration che Mont Cenis locomotive 
has recently undergone. : 

I must disclaim all intention to make any ex cathedri statements, 
Had I last February conjectured the identity of “A. A.” with 
Mr. Alexander, I should probably have been more cautious in my 
language. F 

If “P. J. L.” had taken a second look at my diagram he would 
not have “‘ presumed” that I set my offset cranks at 45 deg., and 
a very small quantity of “drawing pins and cardboard” would 
have shown him that 45 deg. is not the angle for the rods to make 
with each other with his arrangement of cranks. By the merest 
chance, it is the angle when the cranks are as shown in my sketch. 
The position of the cranks varies with the length of the rods. The 
sum of the angles formed by each of them with its main crank 
eqnals 90 deg. I determined the length of my rods with due 
regard to the position of the motion plate, and set my cranks to 
correspond. The substitution of parallel motion for a slide block 
is all that I claim as my idea. ’ 

By a too hasty reference to my almanack I misdated my last 
letter. It should have been October 5th, not October 12th. 

W. S. HAL 

P.S.—Permit me to thank “P. J. L.” for his courtesy in for 
warding me a copy of the correction to his last letter, which will 
probably appear in your next issue. 

100, Moor-street, Burton-on-Trent, 

October 27th, 1868. 

[This letter was unavoidably omitted last week through want of 

space.—Eb. E.] 





LONDON LABOUR. 


Sm,—We constantly hear the daily press raising a cry about the 
destitution of the labouring classes. I think my Channel scheme, 
ou kindly mentioned in your last issue, points out a way of at 
east bringing a little trade to the Thames, in the event of such a 
scheme being executed. It is simply a matter of competition : 
Can the shipbuilders compete as cheaply as on the Clyde or else- 
where? and certainly the navies would be amply provided for. 

13, Gladstone-street, October 28th, 1868, JOHN G. WINTON, 





STREAM LINES. 


S1r,—Knowing your columns are ever open to inquiries likely 
to be useful to your numerous readers, and that Professor Rankine 
is generally obliging and generous enough to furnish particulars re- 
lating to his own researches and resulting formule, may I suggest 
that you would confer a real practical favour on many of your 
readers if you could induce Professor Rankine to publish in your 

aper a series of the values of 1 x 4 (mean square of sines of angles 
of obliquity of stream lines), say for vessels differing from a barge- 
like form of a breadth of one-fifth of their length to carry much on 
alight draught, say 2ft., to well-shaped vessels, best adapted : 
speed. Ofcourse, they would only be approximations, but = 
be so guarded by given limitations of form and draught as to - 
very useful approximations. Also values of the mean girt 
might be given with the above values, and Professor > 
could afterwards embody them in his valuable book of rules. I : 
has already published a few such values in the ** Transactions 0 
the British Association,” but a wider range is desirable. 1 

If this could be done, much calculation would be saved, an 
vastly increase the utility of Professor Rankine’s valuable rule. 

Liverpool, October, 26, 1868. SHIPBUILDER. 





DOUBLING RAILWAYS. 


, in reply to the letter which I 


—Y spondent, E.0.F. ‘ 
Sirz,—Your corresponden din your journal 


wrote on the 14th of September, and which appeare 
of the 25th ult., admits, as everyone of experience must do, that dry 
earth will in most cases stand at one to one, but he goes on to wm 
‘*dry earth is not often found in railway formation, and where 
found is, generally, on English railways, turned to the 
use !” How does this atfect the question ? : 
I find I must divide the above-quoted complex sentence into = 
arts: and, with regard to the first assertion about dry —_ = 
being often found in railway formation, I differ in toto wit yeh 
correspondent, for I have found that dry earth is as often met y 
as that saturated with water—and not only so, but far more se 
quently ; and again I have remarked that, when the earth ber bit 
what is termed dry, the proportion of the slope genera y 


best possible 


adopted was, to that at which it would have stood, much the same 


as I stated, viz., three to one, when it would have stood at two to 
he and 3 on, ke., because early engineers usually leaned ey 
right side, regardless of expense; for railways were en 4 3 
great extent, experiments, and those eminent able men cou - 
afford so much time for going into details ; while now, having mo 

leisure for calculation, we do not require to leave so large a margin 
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for contingencies, nor can absolutely useless expenditure, which 
right be avoided without detriment, be allowed. 

Secondly, even supposing that dry earth is generally turned to 
the best possible use, which is very far from being the case, that 
gould not necessarily alter the slopes where there is water to be 

rovided against. Everywhere the slopes were made much flatter 
than necessary. 

With respect to what he says concerning the two statements I 
made, viz., first, that I have a plan for getting over the obstruc- 
tions of bridges, &c., at a small outlay; and second, that it would be 
hardly possible to lay down a general rule with regard to all of 
them in a letter—I do not see that they are irreconcileable, and 
much less that he can conclude from them that I “cannot have 
any plan!” A celebrated general, well known to all readers of 
history, was asked what he would do under certain circumstances 
if he had to prevent the onward march of an army, with a small 
force? He answered, ‘‘ Put me in the position you speak of, and I 
will show you how I can do it.” 

E. O. F. says he gave me an example of a single arch; but that 
js not a more simple case than a bridge of many arches, seeing that 
itis only the abutments which would be interfered with by an 
extra line, and not always even that; besides, there are single 
arches thrown from abutments of natural projecting rocks ; 
there are others which spring from abutments stepped upon 
the solid earth of the slope, and others again springing from abut- 
ments brought up all the way from below “‘formation ” level ; and, 
besides, there are single arches of variousdifferent materials, all re- 
quiring peculiar modes of treatment, but girder bridges might now 
advantageously supersede “ overway ” or *‘ underway ” arches. 

As to the regulations of the Board of Trade, I may say, in the 
language of the poet 
** A breath may make them, as a breath has made.” 
aye and unmake them too; but I never said I should require to 
have recourse to level crossings—-although, if necessary, I foresee no 
difficulty in getting over any obstacles that the system of red-tape 
might place in my way, and the knell of circumlocution offices is 

being rung. 

When I was in Belgium, a railway I had to construct passed 
through two different districts, and each district had its own 
Government inspector. One of those Government engineers was 
greatly opposed to oblique bridges, which he thought dangerous ! 
The other would not have the smallest road in his part of the 
country interfered with. In order to satisfy the one I diverted all 
the roads 1 met with, and built ordinary bridges to afford the com- 
munication necessary- -while, to meet the views of the other, I 
left all the roads just as I found them and connected them with 
skew bridges across the line. Both those Government officials were 
completely satisfied with my plans, and I was never interfered 
with, When an engineer is independent, and has never been in- 
fluenced by either fear or favour, he will always be able to show 
that “‘where there’s a will there’s a way.” 

In conclusion, I must maintain that adding two more “‘ roads ” 
on all lines Whereon special trains are run, not only isa ‘‘ useful 
improvement,” buv ought to be insisted upon by every Govern- 
ment ; and I feel persuaded that, if many more collisions between 
mail and goods trains occur, the whole public will cry out as one 
man, and demand a separate track for passengers and merchandise 
on all main railroads. e iniquity of hurrying railway travellers 
in express trains, rushing at the rate of some fifty miles per hour, 
more or less, with the risk of their running against heavily leaden 
trucks, containing, it may be, lucifer matches (or the materials from 
which they are made), gunpowder, detonating preparations, &c. 
&e., creeping slowly along from one station to another, which only 
require to be struck in order to ignite or explode, and thus deal 
deadly destruction or damage to numberless innocent victims of 
misplaced confidence—is so wicked and reprehensible a practice, 
that it only wants to be sufficiently spoken about and coun up 
to be before long deprecated as it deserves, despite the efforts of 
false economists ; and I have only to add that, if proper measures 
had been taken to prevent accident from this cause, when I first 
called attention to the subject, the sums which the railway com- 
panies have already, or may hereafter be obliged, to disburse in 
consequence of casualties almost inevitably arising from want of 
the proper precautions I have suggested, would go far to defray 
any extra expense which their adoption would necessitate, 

fi Witiram Henry VILuiers SANKEY, 
_._ Civil Engineer and Cor. Member of the Dublin Society. 
5, Westminster Chambers, Victoria-street, 8. W., 
October, 20, 1868, 
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THE HEATON STEEL PROCESS, 

S1r,—I refer your readers to your impression of March 27th, and 
April 3rd, of the present year, for information as to how Mr. 
Heaton first received any knowledge of the action of nitrates upon 
cast iron to convert it into steel. To this Mr. Heaton has never 
publicly replied, or offered to have his claims put to the test of 
examination. In July last you kindly suggested to Mr. Heaton 
and myself that our differences should be submitted to private 

cussion and arbitration; I consented to your proposal. Mr. 
Heaton proposed two referees, and I proposed two others, and 
gave him the choice of place of meeting, but after that he refused 
to take any further action. I need hardly say that, before Mr. 
Heaton enforces any of his claims, they must be submitted to the 
examination which he has so far evaded. 

JAS. HARGREAVES, 

108, Fylde-road, Preston, Nov. 2nd, 1868, 





TORPOINT FERRY BOAT COMPETITION. 

S1r,—On the 10th April last there appeared in your columns an 
advertisement to engineers and others, offering a premium of £100 
for plans of a ferry boat which the proprietors of the ferry might 
consider best adapted to the requirements of the case, the par- 
ticulars to be ascertained on application to Mr. H. T. Smith, soli- 
citor, Devonport. I, doubtless like many others, applied to Mr. 
H. T. Smith for the particulars, and eventually received from 

a printed statement of them. I prepared and forwarded, at 
& considerable cost, a set of drawings and a model. 
lt the expiration of thirteen weeks I was informed by Mr. 
Smith that my plans were not approved of by the proprietors, no 
reference whatever being inade to the successful competitor, whose 
hame it is usual to publish in such matters. On desiring to be 
favoured with the same, Mr. Smith informs me that he is not 
authorised to furnish it. 

I refrain, Sir, making any remarks on such—to say the least— 
unsatisfactory proceedings, and trust the insertion of these facts in 
your valuable journal will prove to others, as they will to me, “a 
Caution.” SoLp. 


MURRAY ON THE MARINE ENGINE. 

Sik,—Will you kindly allow me to say a few words in reply to 

— Virtue’s letter in your last impression ? 
on A begin by saying that, ‘‘ Of Mr. Murray’s existence we were 
~< ae wien we went to press with his book.” As Iam described 
t ne title page as surveyor to the Board of Trade, and the pre- 
‘ace is dated from Southampton, there would surely have been no 
great difficulty in addressing me. The fact, therefore, remains that 

essrs. Virtue, knowing my address, employed some other person 
i and revise my book. 
“ane is, atileast, one portion of Messrs. Virtue’s letter with 
bans er agree— where they refer to the limited and imper- 
mad 4 the revision. In the book as it new stands there is 
Gerd ete matter which should have been expunged; there are 
mse c epee, such as those upon surface condensation, com- 
catinel cylinder engines, superheating, &c., which require to be 
which ¥ peer gre ; there is good deal of interpolated matter with 
gested by 4 ape seree fe Snell, mnek useful information, sug- 

’ years of engine i i 

ought to be in the book, is dando’. Katee 





Having done me an irremediable injury, in the most public | of want of courtesy should lie, I leave with your readers to decide 


manner, by the issue of this edition, Messrs. Virtue conclude their 
letter by “regretting that Mr. Murray had not the courtesy to 
address his complaints to us privately.” At whose door the charge 


ape aii ape ; Ropekt Musray. 
, Tower-buildings, N., Liverpoo! 
3rd November, 1868, : 





ARMOUR PLATE BOLTS. 

Sm,—In a late issue of THE ENGINEER it was proposed to attach 
the plates to the wooden backing with something similar to the 
ordinary wood screw. The following arrange- 
ment appears adapted for the purpose, 
which, please, publish if not already 
claimed :— 

The bolt is inserted from the face, it is 
screwed with a quick pitch, corresponding 
to a useful wood screw pitch, to get suffi- 
cient bite on the bolt; the screw may be 
cut multiple. What would be the nut ot 
an ordinary bolt, is a cylinder, tapped 
inside similar to the bolt ; on the outside, a 
wood screw of the same, or nearly so, 
pitch, The head is suitable to the grasp 
of the spanners. 

By a slight difference in the pitch of the 
waqod and bolt screws, with a slightly in- 
creasing diameter to the wood screw from 





the head, any slackness may be easily taken up from the inside 
the target, and the bolt brought into tension. 
J. ALERUMTIMIJ, Lieut. R.E. 
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THE FRANCIS JOSEPH SUSPENSION BRIDGE 
OVER THE MOLDAU AT PRAGUE. 

TuE principle of the suspension bridge offers many advantages, 
both in point of economy in construction and elegance in appear- 
ance, besides which, owing to the length of span, the waterway of 
the river crossed is but little obstructed by piers, and the naviga- 
tion comparatively unimpeded. But suspension bridges, as 
hitherto constructed, have their drawbacks, and these are of a very 
serious character, including the doubtful stability of the structure. 
In the case of arched bridges, either of masonry or of iron, the 
weight of the structures themselves, as well as the rigid nature of 
the material, are sufficient to prevent any alteration of their form, or 
disturbance of their equilibrium from external influences, such as 
the wind, or rapid or honey traffic. 


and in some cases have sustained serious injuries from them. 
Amongst others, we may mention the suspension bridge at Brough- 
ton, near Manchester, which broke down on the 12th of April, 1831, 
from the vibration caused by a company of sixty soldiers marching 
over it, 


which pass over the towers, and in direct lines to the anchorages 
in the abutments. The difference between Mr. Ordish’s principle 
and the ordinary system is, that there is no curve in the main chains 
or bars of the former, as in those of the latter. Hence there is no 
motion or vertical wave in the roadway from any passing load, 
except that due to direct tension, and consequent extensibility 
of the iron by the strain induced by that load. The platform of a 


| bridge constructed on the ordinary principle will deflect or become 


On the other hand, ordinary | 


suspension bridges are materially influenced by these external forces, | 
- platform. 


The Yarmouth Suspension-bridge went down in conse- | 


quence of an extra number of passengers gazing at a clown driving | 


four swans, and the Morpeth Bridge shared a somewhat similar 
fate. The chain-pier at Brighton was also much damaged 
during a storm on the 15th of October, 1833, a portion of the 
roadway being carried away, and the suspending rods being broken. 
Two further instances occur in the cases of the suspension bridges 
at Montrose and over the Menai Straits, both of which were 
seriously injured by storms of wind —the former on the 11th of 
October, 1838, and the latter on the 7th of January, 1839. In the 
Montrose Bridge about one-third of the platform was carried 
entirely away. In the Menai Bridge more than one-third of the 
suspension rods were broken, and both carriage-ways rendered 
impassable, nearly 200ft. of one of them being tornaway. During 
the height of the storm, a wave was observed to traverse the plat- 
form in an oblique direction, the height of which was estimated 
by the bridgekeeper at not less than 16ft. Mr. Provis read a paper 
before the Institution of Civil Engineers, on the effect of the wind 
on the Menai Bridge, soon after its occurrence. In it he states 
that the motion was observed to be greatest about half-way between 
the points of suspension and the centre of the bridge. The wave 
increased in its progress from the tower, until it attained its 


maximum altitude near the first quarter, and at the same instant | 


the extreme depression was near the third quarter. The wave 
then gradually diminished to the centre of the bridge, and after- 
wards increased to the third quarter, when it attained its greatest 
height, at the same time that the first quarter was most depressed. 
The — and main chains were equally subjected to this 
undulating motion. In America suspension bridges have fared 
still worse, the Niagara Bridge, of 1043ft. span, and the Ohio 
Bridge, of 900ft. span, having both been blown down. 

The reason of these effects on suspension bridges is to be found in 
the extreme lightness and perfect flexibility of the superstructure, 
in consequence of which a slight force only is required to put them 
in motion. As long as this flexible structure is uniformly loaded, 
it preserves its equilibrium and form. But the application of a 
considerable force to any intermediate point of the chain, or the 
continued and regular impulse of even a slight force on such a 
point, will cause the chains to alter their form, and throw them- 
selves—together with the platform—into a state of undulation. 
The failure of suspension Caden, in this respect, pointed out to 
engineers the necessity of devising some plan for preventing, as 
far as possible, this tendency to undulation in the chains and plat- 
forms. One idea was to make the platform as stiff and rigid in 
itself as possible, and to connect the chains on either side of the 
bridge together, so as to constitute essentially but one chain. 
Their weight being greater, they would thus require a greater force 
to put them in motion than when the chains were separate, In 
the Charing Cross Suspension Bridge this plan was adopted, and 
was so far successful that the bridge stood until the chains were re- 
moved, in 1865, to Clifton, where the now form the main portion of 
a suspension bridge of 703ft. span, the widest ever attempted in 
England. Besides this improvement, several others were pro- 
posed and adopted from time to time. One method consisted in 
connecting the flexible platform to the chains by means of a 
bracing, which rendered the whole structure rigid to some extent. 
Another plan was, to brace two chains—placed vertically, one above 
the other—by a system of vertical bracing. But it was evident 
that a radical change must be effected in the construc- 
tion of suspension bridges before the principle could be 
pronounced practically safe, and equal to any traffic which might 
be brought upon them—even railway traffic. Of course, this latter 
was considered to be far beyond the power of the suspension 
principle to withstand, although it is not so now, as we shall show 
before we have concluded our present notice. The main point 
kept in view by engineers was simply to place the structure in 
equilibrium, by apportioning the strength of the chain to the work 
it had to perform. The idea of approximating a suspension 
bridge to one on the girder principle, or of combining the two 
systems in one inflexible and rigid structure, was never realised 
until, in 1858, Mr. R. M. Ordish patented his principle of 
rigid suspension, of which the bridge over the river Moldau, at 
Prague, is the first practical and successful embodiment. 
This bridge, which was recently opened by the Emperor of 


Austria in person, and wh i i t the first by | a. 
Li m, ond whee namo % beers, is ae ig three figures also illustrate the method of adjusting the lengths 


several designed by Mr. Ordish on the same principle. In 1862, 
he designed one of 82Ift. span, to carry a proposed railway over 
the Thames below London bridge, the design being approved of by 
Mr. W. H. Barlow, who declared the principle to be applicable to 
spans of 1100ft. About the same time Mr, Ordish designed an 
elegant bridge on the rigid principle, to replace the present crazy 
structure at Putney, and an Act of elias was obtained, 
although the work has not yet been carried out. He further 
designed a bridge to be called the Albert bridge, to cross the 
Thames at Chelsea, the works of which have been commenced, but 
are at present in abeyance. 

Of the Prague bridge we give this week a sheet of illustrations, 
taken from the working drawings which were kindly placed at our 
disposal by Mr. Ordish. In this bridge the main girders carrying 


' the roadway are suspended by straight inclined chains or bars, 


depressed under the load, from the disturbance of the equilibrium 
in the curved chains, as the load passes along the bridge. In the 
Prague bridge this cannot occur, inasmuch as the principle gives 
rigidity similar to that present in a trussed bridge, where the bot- 
tom flanges of the main girders are nearly as long asthe tension chain s 
for carrying the platform and moving loads. The main chains 
being of considerable length, are not of themselves able to keep a 
straight line. They are, therefore, carried by an upper curved 
chain, from which they are suspended at intervals of about 14ft., 
this chain having no work whatever to do in carrying the 
The curved chain was preferred by Mr. Ordish to the 
use of struts, as being lighter and cheaper, besides which it 
unquestionably adds to the graceful appearance of the structure. 
The adoption of this alternative was also judicious, inasmuch as a 
curved chain never alters its form after it is permanently loaded, 
that is, it can have no wave nor motion unless a moving load is 
carried directly along it. In the Prague bridge the straight chains 


|are a permanent and unchangable load, and, therefore, cannot 


change the form of the curved chain after they have been sus- 


| pended in their proper position. 





The bridge consists of two abutments, each 114ft. 6in. long and 
42ft. wide; it crosses the river in three spans, those at the sides 
being 156ft., whilst the centre span is 476ft. in width. The 
river piers are 16ft. each in width, which brings the total length of 
the bridge up to 820ft. The width of the roadway between the 
parapets is 3lft., 25ft. being occupied by the carriage-way, and 
1lft. by two footpaths, each 5ft. 6in. wide. On the piers are 
erected cast iron towers of exceedingly chaste design, and which 
are nt simply ornamental, but useful, inasmuch as by their mere 
skin alone, and independently of any internal ties or bracing, they 
carry the chains of the bridge. The two towers on each pier are 
braced together near the top, so as to form an arch of light and 
elegant proportions. Each tower carries two independent 
saddles, which are placed one above the other, the upper one 
carrying the suspension chains, and the lower the main chains 
of the bridge. The saddles are carried on rollers, supported 
on cast iron bedplates of octagonal form, stiffened by ribs, and so 
constructed that the metal is wholly in compression. The clear 
height from the roadway to the main saddle is 60ft. Zin. The 
roadway of the bridge is Seemed by two wrought iron web girders, 
each 6ft. 10in. deep, of the ordinary I section, with top and bottom 
flanges. The webs of these main girders are stiffened by means of 
a continuous T-iron and a flat bar, which are rivetted at about the 
centre of their depth for the whole length of each girder. Cross 
girders are rivetted to the main girders with a pitch of 6ft. 10in., 
the bottom flanges of both main and cross girders being as nearly 
flush as possible. A portion of the main girders comes above the 
road-level, and forms a parapet. The hand railis of solid oak, 
15in. wide, and is fixed to the top flange of the main girder, which 
is stiffened on the outside by vertical T-irons, rivetted on at 
intervals. Wrought iron boxes are rivetted at distances of S2ft. 
apart along the main girders. These contain steel bosses 
carrying the 5-in. steel pins, by which the chains are attached to 
the roadway. The suspension links are placed one on the inside, 
and one on the outside of the main girder, which forms a con- 
tinuous girder, suppo at intervals of 82ft. The main chains 
consist of flat links, averaging 14ft. inlength, each din. Xlin. sectional 
area in the centre. The material used for these links is Howell’s 
homogeneous steel. The inside diameter of each of the towers at 
the base is 12ft., and the footway is carried outside the tower on 
stone cantilevers of neat design. The strain thrown on each 
abutment, by both the curved and the suspension chains, equals 
nearly 2000 tons. The roadway is made of 6in. planking, fastened 
down to the cross girders, and upon which oak blocks 4}in. d 
are spiked. The footways are formed of 2hin. planking, on whic! 
is laid an asphalte covering. 

Having described this important work of modern engineering 
in general, we will now enter upon its details, the 
principal of which are illustrated in our working draw- 
ing No. 7. Fig. 1 shows an elevation of the bridge and 
abutments, one of which is formed in the rock, the other bei 
constructed in masonry. The reason for this is, that one bank 
the river is rock, the other being a soft soil. It will be seen from 
the elevation that the chains are so arranged as to support the cen- 
tral girder at five intermediate points, and the end girders at one 
such point. At the central point, and those immediately on either 
side of it, the platform is suspended from the chains by vertical 
links. At the four points on each side of each tower the chains 
are directly attached to the girder, thus putting a horizontal strain 


| upon the girders. Fig. 2 is a plan of the bridge, showing the plat- 


form and approaches. Fig. 3 is a half-cross section of the struc- 


| ture, showing the cross girders in elevation, and the method of 


| from the curved chain. Fig. 


fastening the planking to them; also one of the wrought iron 
boxes, to which the suspension links are attached. Fig. 4 
illustrates the method of suspending the straight chains 
5 shows an elevation of the 
main girder, and a longitudinal section through the platform, 
at the centre of the bridge. Fig. 6 gives a view of the anchorage 
plate, and the arrangement of the anchorage links. The last 


| of the chains, by an arrangement of gibs and cottars. Fig. 7 shows 





the manner in which the chains enter the abutment. A chain is 
attached to the web of the main girder, midway between the 
two flanges, which receives the horizontal strain induced by one 
of the suspension chains, attached to the web of the girder near 
the tower, as explained by Fig. 1. The several chains at this point, 
on entering the abutment, are concealed by an ornamental cast 


iron toll-house. 
(Zo be continued.) 


THE ScrEnTIFIC WoNDER.— Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps (post fee), with book of 
full instructions. To be had only from A, MeVulloch, Philosophica) 
instrument Maker, 18, Blucher-street, Dirmingham,—[ADvz.] 
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‘ . : | Fritsche prepared the plates in the first tent, Dr. Zenker Dr. Vogel used a bromo-iodised collodion, containj 
THE GREAT ECLIPSE OF THE SUN. put the sliding chests into the telescope, Dr. Theill exposed | very large proportion of alcohol, to avoid the api ome 


Past L and Dr. Vogel developed the plates in a second tent. As | ration which 


would have been produced by the tempe- 


Ow the 18th of August last a total eclipse of the sun, of | the time of the totality approached, they found by experi- | rature had the ordinary proportion of ether been intro- 
nearly the longest possible duration, was witnessed in| ment that the chemical intensity of the light had fallen | duced. Cadmium salts were also used in it, because of 


Arabia, India, Borneo, and far eastward to the neighbour- | very low. The sky, hitherto covered with clouds, showed | their stability 


and deliquescent properties. The collodion 


hood of New Guinea and Torres Straits. In India the | some openings, and a proof plate gave a fully developed | was thus composed :— 


time of the totality averaged rather more than five minutes | image of theclouds only after an exposure of fifteen seconds. | 
at every place in the centre of the path of 

the shadow. This path is shown in the wees QHINDOSTAN 
accompanying map, the shadow being about ¥, 2 8 
143 miles broad, as marked by the outside 
lines, whilst the middle thicker line repre- 
sents the central path of the eclipse. Here 
and there dotted lines in the map cross the 






th, and the figures at the end of these % 22 
ines show the Greenwich mean time at 22 
which the dark shadow reached that part of 2 


the surface of the earth. 

The intense brilliancy of the light of the 
sun prevents observers from seeing upon 
ordinary occasions more than the major 
phenomena, such as sun spots, presented 
by its surface. Hence, whenever the moon 
comes between the sun and the earth, so 
that it completely cuts off the light of the 
body of the sun, the atmosphere of the sun 
comes into view, and may be examined. 
Consequently, the rare opportunities pre- 
sented by total eclipses are now always 
seized at once to learn more about the 
physics of the sun. The Astronomer Royal 
and Mr. Warren De La Rue photographed 
an eclipse of the sug in Spain, in 1860, as 
we have already pointed out in these pages, Fis, 1 
and they found strange prominences pro- P 
jecting into the atmosphere of the sun, 
pictured upon their sensitive plates. Hence 
the two principal objects of all the expedi- 
tions, sent from Europe to observe the recent 
eclipse, were, first, to ascertain whether the 
prominences were solid or gaseous in their 
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nature, a fact to be determined by spectro- , | __ 
scopic observation; and, secondly, to obtain §=3—)-———=/}- = st 
further photographs. G 
At Aden, where the total eclipse began 
its path, the German expedition under Dr. a 
Vogel, who has a high standing in phote- Fic. 2 Fic. 7 St 


graphic science, landed on the 2nd of 


a a 


~ 
° 
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August. The English Government having o - Pe a 
placed all facilities at their disposal, they Sone 
were soon established with their apparatus y~ m* 
in one of the little huts, called “ bungaloes ” a ec . 
, | A\ flail A 
on the summit of the Marshag Hill. The Pk. 
3 





by the natives. Their bungalo was perched 


























heat was intense. The ten days to spare 4 
before the morning of the eclipse were spent ms) 
in fixing the photographic tent and trying 

their chemicals. The roof of the bungalo Fic. 3 J 

was partly removed to make way for the ww 





telescope; and, as the building itself was of 
“ birdcage ” architecture, it gave no protec- \/ 
tion from dust, though a little from wind. bs 
By taking some portraits and views in an 
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Mann’s gun-cotton..., . 
Alcohol eve ee es one wa apare 
Ether a ee 
It was salted (after three weeks’ settling) with’ 
(a) Iodide of cadmium... ... — ... 18 parts 
Alcohol ese ‘na eos + 270 
b) Bromide of cadmium os ts ee 


cohol ive es pom in ar 
Two measured parts of @ were mixed with one 
of b, and this mixture then added to nine parts 
of the plain collodion. On trial this gave st 
so two ounces more ether were added to the col- 
lodion, and then it worked well. The English 
collodions brought to Aden contained too much 
ether, soon became yellow, and gave streaks and 
spots. 
The silver bath employed was an 8 per cent 
solution, acidified with a few drops of weak nitrid 
acid. The developer consisted of — 


Sulphate of iron and ammonia eve 

Acetic acid ° ote ° ‘ H = 
Water = pom eve aa - 102 ™ 
The intensifier consisted of — ™ 
Nitrate of silver eee os + 2 part 
Citric acid ove ove me mol 
Water... 50” 


Dr. Vogel says that, in cons uence of 
the high temperature, the bath, ¢ eveloper, 


. and intensifier had to be made unusually 


acid to get clean pictures, 

Next, as will be seen on reference to the 
map, the phenomena of the eclipse, as 
observed from the central path, were wit- 
nessed in mid-ocean, from the deck of the 
steamer Rangoon, under the command of 
on D. Rennoldson, of the Peninsular 
and Oriental Company. Four hand-draw- 
ings of what the observers saw through 
their telescopes were executed, from which 
we select two taken in the middle of the 
totality, to show the general appearance of 


‘the phenomena. As the ship was rolling 
, about, and the solar prominences were not 


accurately measured, Figs. 14 and 15 can 
hardly be expected to show the prominences 
of their real relative size. Nevertheless, 
in their main features, these diagrams agree 
with those sent in by other observers, who 
saw the eclipse elsewhere. The captain 
estimated the horned prominence as five 
minutes in height. Fig. 14 shows the ap- 

rance one-and-a-half minutes after the 

ginning of totality, and Fig. 15 three 
minutes after the commencement. 

The shadow of the moon, after crossing 
the western coast of India, near Viziadroog, 
reached Samkhandi, where Lieutenant 
Herschel, in charge of an expedition sent 
out by the Royal Society, was in readiness 
to make observations, more especially with 
a view to ascertain the nature of the 


ordinary camera, some faults were discovered in the| As the totality drew nigh they exposed the first plate | red prominences by means of spectroscopic examina- 
working of their chemicals, which faults were quickly | “five minutes and ten seconds,” by which, we suppose, Dr. tion. His operations were rewarded with results of a posi- 


put right. It was difficult to protect their solutions from the | Vogel means five minutes for one image, and then, just at | tive character. 
FIG. 4, the beginning of the totality, ten seconds for the second | Fia 
| image. This was done to learn the proper time for ex- 
posure. This plate, on development, showed the dark | 
| margin of the moon, with a series of peculiar elevations on | 
| one side, and a strange “hook” on the other. The phe- | 
| nomenon was the same in both views. The second plate | 
| gave only weak images, as clouds had veiled the sun during 
the exposure. The third plate gave two brilliant views, | 
with protuberances. The third plate was the best, as the | 
| first one, not being exposed the proper time, did not give | 
the protuberances d, ¢, Fig. 13, but gave a, b,andc. The | 
influence of dust and rapid evaporation—two evils which | hook c was in height one-fourteenth of the sun’s diameter, | 
are fatal to good photography. Moreover, the least therefore must have been in reality about 12,000 miles | 
exertion drew forth perspiration in currents, and a drop of 
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high.* 
this, falling upon a plate, was sufficient to spoil its "These results were very favourable, and the party were’ The spectroscope used by Lieutenant Herschel was 


chemically clean surface and render it 
for the time useless. 
On the morning of the 18th August 


F 
they rose early, and found nine-tenths { 
of the sky clouded; but they passed the 
time in taking trial pictures of the . c 
clouds in their photographic telescope. 
This telescope hadalens in. in diameter, me a = 


6ft. in focal length, and brought the 
visual and chemical rays to the same A D 


focus. The lens was made by Steinheil, Lo B eae E 
of Munich, an accomplished photo- 
graphic optician. It gave an image of 
the sun three-quarters of an inch in 
diameter, and as the camera part of the 
E 
F 









































telescope had a long sliding back, two 
picturesof the sun could be taken on one FIG, 9, 
plate. That is to say, after one 


manufactured by Messrs.Troughton and 
Simms, theopticians of Fleet-street, and 
is shown in section in Fig. 1. The 
rays, A, B,C, converging from an ordi- 
nary telescopic object-glass, of 5in. 
aperture, fall upon the cylindrical lens 
t which elongates the point-like image 
of the star sufliciently to give breadth 
to the spectrum. ‘The object-glass 
simply acts as a collector of light, and 
the cylindrical lens elongates the point 
of light for spectroscopic examination. 
After passing through the slit 8, the 
rays fall upon the collimating object- 
glass, D, and are thereby. rende 

parallel, because the lens D is fixed at 
the distance .of its own focal length 
from the slit. The prism of heavy 


picture was taken the _ could be cut off for an| fortunate in having such weather during the totality, | optical flint glass E, stands upon its circular table of 


nstant, and the slide with its plate be pushed along | because at one point, only half an hour distant from their 
a few inches further, so that when the light was 
readmitted the next image of the sun would fall 
upon another part of the same plate. The wisdom of this 
plan is obvious; because, if one of the pictures failed from 
dust, spots in collodion, or other cause, the other picture 
mightdevelopeall right, and no time, beyond the movement 
of the slide and the few seconds of exposure, be lost in 
obtaining the duplicate. The camera portion was not 
attached to the body of the telescope, lest the moving of 
the slides should set up vibration; but it was separated 
from the rest of the instrument by a neck of india-rubber, 
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lenses 


brass, and decomposes the parallel slice of white light into 
its pa saa coloured elements in the ordinary 
manner, The decomposed rays then fall upon 
the telescopic object-glass H, and are brought by it 
to a focus at V, R, the violet or most refrangible 
rays falling at V, and the red or least refrangible 


The position of the head of a micrometer 
is shown at W, and it is used to place cross 
at any desired part of the spectrum to 


measure line distances. K, K, show the two 


of the eye-piece, which eye-piece magnifies 


the spectrum formed at V,R. Instar spectroscope 


thick enengh to keep out light.” A driving-clock motion | station, the totality could not be seen at all because of the | lengthis usually given to the spectrum by twoprismsat E, 


was, of course, attached to the telescope. clouds. 
The totality ot the eclipse was about three minutes long 











* Figs. 13, 14, 15, as well as other pictures of the eclipse itself, will he 





as the light from the sun and its prominences is very bright, 
it is easy to get an enlarged spectrum by 
at Aden, or two minntes shorter than in India, Dr. | published all together in Part II. for ease of comparison. as a dilution of the light, by increasing the 


ifying power 
wendth of the 
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m, causes NO serious less. A small scale P, photo- 


t hed as a glass me im is fixed at the end of the 
gw, and is brilliantly illuminated by the light outside 


or byalamp. An image of this bright scale is 
* erg by the surface of the prism I, into the telescope, in 
consequence of which, upon looking through the eye-piece, 
an image of this scale is seen immediately below,the spec- 
trum formed at V, R. 
The scale below thus 
es to measure 
tances between 
lines in the spectrum 
above. N is the head 
of a micrometer 
serew, and this screw 
moves the telescope 
jn the arc Q, Q, round 
acentral point, which 
js situated at C, in 
the prism E. The 
Jens M is used to read 
the figures on the 
micrometer head O. 
The little circle 
outside the tube at 
V, R, shows the rela- 
tive position of the 
micrometer wires 
goverued by the screw 
at W. Thus, let V, R, 
be the spectrum as 
seen through the eye- 
piece, the two mov- 
ablecross wiresshown 
in the cut serve to 
determine the dis- 
tances of the spectral 
lines under examina- 


tion. 

The slit of this 
spectroscope is some- 
what novel in con- 
struction, and is 
shown in Fig. 2, 
where A, A, are the 
sliding pieces, limi- 
ting the width of the 
slit B, which pieces 
are pushed into con- 
tact by the two 
springs E, E. A wedge 
D, with a rectangu- 
lar opening, B, in its 
centre, may be press- 
ed down or with- 
drawn by a screw, 
and by pushing 
against two circular 
rims in A, A, it regu- 
lates the width of the 
opening. Thus the 
axis of the slit is 
always central. 

Lieutenant Her- 
schel’s expedition was 
also supplied with 
direct vision hand 
spectrum telescopes, 
designed by Mr. 


William Huggins, and manufactured by Mr. John| F.RS., has seen with this instrument the spectral lines of | 
Browning. One of these useful little instruments, which | sodium, magnesium, strontium, copper, and some other 


may be popularly used to show the spectral lines thrown 
out by the Crystal Palace and other fireworks, is shown in 


Fig. 3. In this little j i 
8. 3 in spectroscope, the object-glass A is 
be in. in diameter, and 10in. io ton length. “The field- 
ens B, is nearly as large as the object-glass, in order to 
‘ in a large field of view. By means of the sliding 
bm D, B, the distance between the two lenses may be 
th red at pleasure, and thus within certain limits enable 
e observer to vary the magnifying power at will. 
F e compound prism C, consisting of three prisms vary- 
He m density, cemented together by Canada balsam, 
Towe a spectrum in a straight direction through the tube 











of the telescope. The field of view of this spectrum | Ths c ; : 
telescope embraces an area of the sky of about seven | * or about the vanishing point of the limb, and was watching the 
degrees in diameter, and the spectrum of a bright star 
has an apparent length of nearly three degrees. No slit is 
required in the spectroscope, since it is only intended for 
use in the examination of points or very fine lines of light, 
such as stars and meteors. In fireworks, Mr. Huggins, | 
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metals. 


Armed with these instruments, some of which were 


obscured the sun. I had placed the slit so as to cross the crescent 


narrow solar spectrum grow ually narrower. You may con- 
ceive the state of asnvenst cao i t. Whatever the 
corona was competent to show must in a few seconds have been 
revealed, unless, indeed, it should so happen that a prominence 
or “‘sierra” should be situated at that precise spot, in which case 
the double spectrum would be ponentel But the solar spectrum 
faded out while it had 
still appreciable width, 
and I knew a cloud was 
the cause, 

I went to the finder, 
removed the dark glass, 
and waited in that fever 
of philosophical impa- 
tience which recognises 
the futility of irritation, 
even while it chafes 
under the knowledge of 
fleeting seconds. I thus 
waited perhaps half a 
minute. I can well 
recal the kind of fren- 
zied temptation to turn 
screws and look some- 
where else, checked by 
the calm ticking of the 
clock, telling of a firm 
hold on the right placz, 
cloud or no cloud. Soon 
the cloud hurried over, 
following the moon’s 
direction, and therefore 
revealing first the upper 
limb, with its radiating 
and (as I fancied) scin- 
tillating corona, and 
then the lower. In- 
stantly I marked a pro- 
minence (of whose iden- 
tity there will bo no 
question) near the needle 
point. <A rapid turn of 





the tangent screw 
covered it with the 
latter. 


Those few seconds of 
unveiling were practi- 
cally all that I saw of 
the —— as @ spec- 
tator. With the excep- 
tion of a hurried glance 
into the finder at a later 
period to watch for 
another break, I was 
the whole time engaged 
at the spectroscope. I 
have not the remotest 
idea (from actual ex- 
perience) of the external 
phenomena which were 
presented to the thou- 
sands of upturned faces 
whose voices I heard 
outside. I might easily 
have lifted the curtain 
and looked out while 
the clouds were obstruc- 
ting. That I did not 
do so is only to be ex- 
plained by the absence 
of mind, as regarded all 
else, produced by the 
concentration of atten- 
tion on the problem 
before me. 

The instant the 'pro- 
minence was under the 
needle point I returned 
to the spectroscope. A 
single glance solved the 
problem in a great measure. Three vivid lines —red, orange, blue—no 
others, no trace of a continuous spectrum. I think I was a little 
excited about this time, for I shouted to my Recorder, “‘ Red ! 
Green ! Yellow!” quite conscious of the fact that I meant orange 
andblue. I lost no time in applying myself to measurement ; and 
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fitted up in a temporary hut, Lieutenant Herschel observed | 
| quickly, Clouds were evidently 


the eclipse and summarised the results in a letter dated 
Belgaum, August 25th, 1868, to Mr. William Huggins, 
F.R.A.8. From this letter we learn that there is an annual 
cloudy and rainy season at Samkhandi which lasts about a 
fortnight, and that this season was scarcely over at the day 
of the eclipse. The morning of the 18th August broke, 
however, clear, but monsoon clouds soon drove across the 
sky. He then says that :— 


About a quarter of a minnte before the totality a thick cloud | 





here I hesitate. I have no idea how those five minutes passed so 
ing continually, for the lines 
were only visible occasionally. The red must have been less vivid 
than the orange, for after a short attempt to measure it I passed 
on to secure the latter, and, succeeding in that to my satisfaction, 
tried for the blue line. Here I was less successful. The glimpses 
of light were rarer and feebler, the line itself growing shorter and 
farther from the cross, for a reason that I will explain presently. 
I did, however, place the cross very near the true ition, and 

ta reading just as the re-illumination of the field of view in- 
— me that the sun had re-appeared on the other 
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_* Tread F and then D and ©. The following 
were my readings :— 


Before .. © = 192... D = 2:97... b = 4°58 ... F = 5°62 
During... Orange = 3°00 ... Blue = 5°56 
After .. C=18..D=30.. . « « F= 5 


I consider that there can be no question that the orange line was 
identical with D, so far as the instrument is competent to establish 
an identity. I also consider that the identity of the blue line with 
Fis not established, but, on thecontrary, I believe that the former 
is less refracted than F, but not much. 

With regard to the red line, I hesitate very much in assigning 
an approximate place. It might have been near ©; I doubt its 
being so far as B, but these would be the limits. I am not 
prepared to hazard any more definite opinion about it. Its colour 
was a bright red. 

I have not quite exhausted the statement of my observations, as 
explained by subsequent reflection on them. ‘I said that the 
prominence selected was situated close to the needle. I estimate 
its position as at the east point (a few degrees to the left of the 
lowest point) of the sun’s circumference. Its form was that of a 
projecting finger, slightly curved to the southward, and its height 
nearly 2. The slit was at right angles to the hair circle, and 
.*. to the sun’s circumference at the east and west points, at the 
former of which its central was directed. A vertical section, so 
to speak, of the prominence was, therefore, admitted through the 
slit. It appears, then, that the length of the lines corresponded 
with the height of the prominence, being limited by the advancing 
limb of the moon, on the one hand, at the centre of the field, and 
by the natural summit of the prominence or flame on the other. 
Beyond this summit the light of the corona was free to enter and 
declare its constitution. It was also free to enter with the light of 
the flame. 

What was actually seen was the light of the latter only. The 
corona must have projected a spectrum of some form, but I saw 
none, I, therefore, conclude that it was a faint solar spectrum— 
a conclusion in accordance with other characteristics of this 
phenomenon, but especially with the (flickering?) radiating 
appearance, and with the satisfactory determination, by Lieut. 
W. M. Campbell, R.E., of the polarisation obtaining in the corona. 

With regard to the latter, I shall give a full report of his 
observations in due course. At present it is sufficient to state 
that they leave no doubt whatever that the light of the corona is 
polarised in planes passing through the sun’s centre. 

_T have had no communication whatever with any other observer 
since the event, and am, therefore, curious to learn how far our 
results will corroborate each other, 

The central shadow next passed over Captain ©. T. 
Haig, R.E., and some other gentlemen who went to 
Beejapore on the day of the eclipse, and, armed with one 
of Mr. Browning's hand-spectroscopes, took observations 
during the time of the totality. The other instruments 
used by-these observers were a small telescope of 2tin. 
aperture, on an equatorial stand, with an eyepiece of 
power 70; a theodolite, with a good telescope of lin. 
aperture, 1Sin. focal length, and an eyepiece of power 46; 
a Gin. transit theodolite, by Troughton and Simms; a pocket 
chronometer, beating five times to two seconds ; and, lastly, 
an eight-day mean-time chronometer, beating half-seconds. 

In the early morning at Beejapore it was cloudy, and 
was still dark when the party took up their position at 
7 o'clock, on a large solid tower, called the Upari Burj, 
67ft. high, and about 60ft. diameter. This was one of the 
many ruins of the city, and gave an extensive view of the 
surrounding country. The wind was very high, and blew 
down one of the telescopes. The darkness at first 
increased slowly, but just before the totality it inapeased 
very rapidly. At the instant of totality the whole party 
cried out, “ Ob !” and instantly lost sight of the eclipse, 
because of the passage of clouds, They were surprised to 
find the darkness far from total. They could easily write, 
read the writiug, and read the seconds of their watches, 
without the aid of artificial light. Suddenly an opening in 
the clouds gave them a second view of the eclipse, and 

‘Capt. Haig then examined with his hand-spectroscope two 
of the flames. He then saw “the spectra of the two red 
flames close to each other, and, in their spectra, two broad 
bright bands, quite sharply defined, one rose-madder, and 
the other light golden. These spectra were soon lost in the 
spectrum of the moon’s edge, just before emergence, which 
had also two well-defined bright bands (one green and one 
indigo) about a quarter the width of the bands in the 
spectra of the flames, this spectrum being again lost in the 
bright sunlight.” The spectrum of the corona was weak, 
and that of the flames brilliant, though, on the first glimpse 
of the eclipse, before looking through the telescope, the 
corona was so bright that the whole phenomenon had the 
appearance of an annular eclipse, 

Captain Tanner, one of the members of this expedition, 
examined the eclipse through the 1{in. theodolite teleacope, 
and writes :—* TI at first saw three prominences, one long 
curved pointed tongue, and two close together, straight 
but flat-topped, about two-thirds the height of the former. 
They were of a rose-madder colour, and were decidedly 
more like flames than anything else, not only in their 
general appearance and cadens, bak by their being com- 
posed of smaller tongues of flame, parallel, or nearly so, to 
the general axis of the flame, so that they had a streaky 
appearance and a ragged edge, At first glance, when the 
sun was somewhat obscured by clouds, I thought that 
they were homogeneous, and had hard edges; but this idea 
was at once dispelled when the clouds cleared off. The 
two protuberances, which were close together, were not, as 
far as I could see, joined by any smaller spots of flame. . . . 
The most careless observer would notice the streaks of 
which the flames were composed.” 

Another member of this expedition, Mr. Ker Laxuman, 
writes that the large protuberance—as seen through the 
2;in, telescope, was like “a red flaming torch—width, half 
a minute; height, about two minutes; colour, dark red, 
lines stretched over a less red ground—the direction not 
perpendicular to the edge of the moon, but making an 
angle of 60 deg. with it.” The other two, broader and 
almost as high as the former, were not pointed. They 
appeared to expand a little at the vertex. They were also 
streaked by several dark red lines. One of them was 
semicircular, with a breadth of about half a minute. The 
first and tallest flame was visible for about two minutes 
after the end of the totality, and might perhaps have been 
seen longer had not clouds intervened. 

Captain Tanner and Mr. Laxuman both agree in 
describing the two smaller flames as “ somewhat similar to 
hands with fingers slightly separated.” A curious, though 
probably accidental, circumstance was noticed, namely. 


that “the flames were almost exactly opposite the spots on | 


the sun’s disc,” 
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At Moolwar, eighteen miles south of Beejapore, a 
German astronomical expedition had fixed their instru- 
ments. They saw the totality of the eclipse, for about 
five seconds only, through the clouds, when they deter- 
mined the height of the largest red flame to be three 
minutes. They saw it rather earlier than the members of 
the Beejapore expedition. 

Mr. Chambers, of the Bombay Observatory, was sta- 
tioned in the village of Mongoli, about six miles east of 
Moolwar, but saw nothing because of the clouds. 

Shortly afterwards the shadow passed over Guntoor, 
where Major Tennant, R.E., of the Royal Astronomical 
Society, took up his position, with a party of sappers, to 
observe the eclipse. This expedition was fitted out by the 
sovernment of India, and furnished with elaborate appa- 
ratus specially constructed for the work. 

The telescope made by Mr. Browning for the Indian 
Government to photograph the eclipse is furnished with a 
silvered glass speculum 9tin. in diameter, and 5ft. 9in, in 
focus. This speculum is mounted rigidly on a new plan, 
which insures permanence in adjustment and prevents 
flexure. This plan is represented in Fig, 4. The bottom 
of the speculum A is a carefully prepared plane surface, 
and the bottom of the inner iron cell B, ou which it rests, 
is also a plane, Thespeculum is clamped down in this cell 
by the ring G, G, and it may be removed from and replaced 
in the telescope without altering its adjustment. The 
elastic methods of mounting the speculum which have 
hitherto been employed generally required re-adjustment 
whenever the speculum had been removed. The mirror on 
its bed B, Fig. 4, is supported in its outer cell C upon the 
tops of three large hollow gun-metal screws, two af which 
are shown in the cut. These screws serve to adjust the 
mirror, and through the centre of each of them runs asteel 
screw which enters the bed of the mirror, and serves to 
clamp it to the end of the screw of gun-metal, If this 
adjustment were made by using any ordinary system of 
pushing or pulling screws, the bed of the mirror would by 
the tension be sufficiently bent to affect the mirror most inju- 
riously. The reflecting diagonal prism or mirror is mounted 
in the manner shown in the diagrams 5 and 6. In these 
B, BR, B, represent strips of strong chronometer spring steel 
placed edgewise towards the speculum, by which the prism 
or small mirror D issuspended. The mirror thus mounted 
does not produce such coarse rays on bright stars as when 
it is fixed to a single stout arm; it is also less liable to 
vibration, which is very injurious to distinct vision; or to 
flexure, which interferes with the accuracy of the adjust- 
ments. 

All the foregoing care in mounting the speculum is 
necessary to avoid the possibility of any flexure taking 
place in the surface, which would be utterly destructive of 
the perfect optical image, As an illustration of the facility 
with which flexure is induced, we may mention that if a 
human hair be laid on the iron plane, and the mirror 
allowed to rest upon it, the optical image of a star then 
produced by the mirror, instead of showing a_per- 
fectly circular disc, would exhibit an oval figure, with ap 
pendages like an electrical brush at each end, or might 
even assume the form of the figure 8. The liability to 
this fault decreases as the diameter of the mirror decreases. 
It has been found that most mirrors are subject to a vertical 
distortion when allowed to rest on a particular portion of 
the circumference; while at right angles to this position 
they are free from the error. ‘hat isto say, that when the 
mirror rests upon its edge A or B, Fig. 7, then it has a 
tendency to assume an oval form, such as is shown to an 
exaggerated extent in the cut. When it rests on the 
portions C or D the circular form is retained. Why a 
circle of glass should tend to flatten itself when allowed 
to rest upon one portion of its circumference rather than 
upon another, is a mystery, the phenomenon doubtless 
being due in some way to molecular texture. The effect 
of the assumption of this oval shape by the mirror is to 
make the image of the star also assume an oval form. 

The mirror cell, already described, is mounted at the 
lower end B of the tube A, A, Fig. 8. This tube is of iron, 
and is made in three portions attached to two flanges C, C, 
in such a manner that the body can be rotated at pleasure, 
This rotation serves two purposes, one being to enable the 
observer to bring the photographic apparatus into a con- 
venient position for manipulation; whilst the other and 
more important object is to cause the cross wires L, L, 
Fig. 12, which serve asa zero, to assume any required 
direction on the disc of the sun. As these wires are pho- 
tographed in each picture, they make the negatives com- 
parable with each other. 

The telescope body is attached by the flanges to the de- 
clination axis B, Fig. 9, by the T-piece A. This decli- 
nation axis is free to revolve in the two journals C, C, and 
at the end carries a weight which counterbalances the tele- 
scope. The weights marked D, in Figs. 1 and 9, and the 
circles marked E in the same engravings, show the con- 
nection between these two pictures. The declination circle 
is near the weight D, and is shown at F, F, Fig. 9. This 
declination circle serves to show the elevation of the tele- 
scope above the horizon. ; ! ae 

The circle E, Fig. 8, is the hour or time circle, which is 
attached to the polar axis G, G, and shows the right ascen- 
sion of objects on the vernier H. The lower side of the 
circle E, runs on three anti-friction rollers, the sides of two 
of these being shown in the drawing. By this arrange- 
ment the friction of the polar axis is so much reduced that 
the moving parts of the instrument, which weigh about 
5 ewt., can be put in motion by a weight of 9 lb. 
hooked on to the declination axis at the point H. The 
weight of the telescope and its counterbalance D, as well 
as the circle E and the work between them, is counterpoised 
by the weight N, which is clamped on the lower end of the 
polar axis. The polar axis G, G, carries the driving circle I 
of gun-metal, which is driven by an endless screw of steel, 
the end of which is plainly visible in the engrav- 
ing. The screw moves in a dovetailed slide, so that it 
can be withdrawn by means of an eccentric from its 
connection with the circle, and the whole instrument left 
free to be set in any required position. The endless screw 
is hollow, and turns on a steel spindle. The angle-block, J, 
to which every portion we have hitherto described is at- 





tached, also turns on the same spindle. By this meang g 
provision is made for altering the elevation of the an le. 
Block J, for a change of declination of 6 deg,, Withont 
breaking its connection with the endless driving screw 
The two adjusting screws of the angle-block, of which one 
only, P, appears in the engraving, are of the same kind ag 
those previously described as being used to adjust the 
speculum, ‘The endless steel screw is driven by the clock 
K, K, supported on the bracket L, which is attached to the 
pedestal M. The clock train is enclosed in a square cage 
of bronze metal, which is shown at the further side of the 
bracket, one corner of it being near G. The rate of the 
clock is controlled by circular pendulum, the motion of 
which is kept uniform by a Siemens governor and a 
friction brake. The weight of the driving-clock is shown 
at U. These contrivances are very similar to those we 
recently described in an article upon the observatory of 
Mr. Warren de la Rue, at Cranford. 

‘Lhe optical principles involved in the construction of this 
telescope are shown in Fig. 10. The mirror M, in its cell, 


as already described, is fixed at the bottom of the great 
tube. The rays of light from the object, which coming 
from distant heavenly bodies are perfectly parailel, fall 
upon the mirror as shown by the outer of dotted lines, an 
are by it reflected upon the small diagonal mirror, m, N, 
near the mouth of the great tube, and opposite the eye- 
piece D. The direction of the rays is indicated by the 
course of the arrows. ‘The photographic apparatus or the 


eye-piece may be screwed on at D, If the image produced 
by the cone of rays retlected from the diagonal mirror had 
been formed by an object whose diameter was little more 
than a mathematical point, then the cone of rays would 
converge to a point; but as the sun hasan angular diameter 


of about thirty-three minutes the image formed at the focus 
is a little over three-quarters of an inch. 

Wewill now turn our attention to Figs. 11 and 12, wherein 
the same letters apply to the same portions of the ap- 
paratus. Fig. 11 represents a strong sliding tube, corre- 
sponding to the eye-drawer of an ordinary telescope. The 
tube H has a ground fitting in I, I, and is kept accurately 
in position by steel feathers which are covered to exclude 
light and dust. One of these appears at F. Motion is 
given to the tube H by a strong steel screw, E. The letters 
D, D, represent a metal box which corresponds to the dark 
slide of an ordinary camera, A being the door which en- 
closes the prepared photographic plate. B is the dark 
shutter, which moves at right angles to the direction in 
which the whole of the dark slide is pushed into its 
carrier, so that on opening the shutter witha pull there 
is no danger of altering the position of the dark slide 
itself. This is very essential, because if it were not so 
each prepared plate might not occupy exactly the same 
position as its predecessor, and the pictures obtained would 
not be comparable. 

The prepared plate rests on the triangular plates K, K, 
K, K. These plates, as well as the whole interior lining 
of the slide, are of solid chemically pure silver, obtained 
by electro-deposition. 





The wires L, L, L, L, are of silver, 
and are attached to the frame which carries the dark slide, 
The wires thus throw their shadows upon every plate, to 
show the exact position of the » sun in every 
finished photograph. To insure a sharp impression of the 
wires they are brought withiu one-hundredth part of an 
inch of the surface of the prepared plate, and yet between 
the wires and the dark plate the dark shutter B must 
pass, without touching the wires, or tearing the collodion 
film. The focussing is accomplished by placing in a dark 
slide a plate covered with a dried collodion film, upon 
which a thin deposit of silver has been thrown, this milky- 
looking plate answering much better thau the ground 


axis ol 


glass of the ordinary camera, A circular shutter 
opens in the back of the door A, and through the 
aperture thus left the focussing is performed. There 


are six dark slides of this description, identical in every 
respect, each of them carrying plates 4in, square. From 
what has already been said it will be understood that the 
surface of these plates must all assume exactly the same 
position relatively to the silver wires L, L, L, L, so that one 
focussing will do for all six pictures. By these coutrivances 
it was hoped that five or six pictures would be obtained 
during the totality of the eclipse. ‘The workmanship, itis 
scarcely necessary to say, was of the very best description, 
and notwithstanding the delicacy of some parts of the in- 
strument—such forinstance as the thin shuttersin the slides, 
made to work accurately within a space of less than one one- 
hundredth part of an inch—the apparatus worked faultlessly 
in the hands of Major Tennant whilst taking the actual 
pictures of the total obscuration of the body of the sun. 
(To be continued.) 





Tag PRoor or Convertep GuNns.—An order has been issued 
from the War Department, announcing that the method of 
strengthening cast iron guns with internal tubes having given rise 
to a pragtical consideration of the mode of testing such guns con- 
verted on this principle, Major Palliser has proposed the following 
proof and inspection:—An officer of some experience to be sent to 
the works at which the contract is to becarried out, in order to inspect 
each part before the gun is put together, as to material and manu- 
facture, This is not to release the contractor from responsibility, 
as upon the final proof and inspection of the guus 4} Weare 
their reception or rejection would rest. The guns are to be test 
by the water proof, and returned if any considerable leakage — 
after proof, it being optional with the contractor to have from fiv 
to ten rounds fired to test the importance of the leakage. If, after 
firing these roundsitis stopped, the gun is tobe received, and theexts 
rounds charged to proof; but if still considerable the gun 18 = 
be rejected, and the extra rounds charged to the contractor. P 0 
flaws or blemishes will be permitted in the powder chamber be = 
proof; if they arise after proof, they must be dealt with “= 
present, and in cases where it appears desirable to fire yr" 
rounds, the same method of charging these results is to be adhered 
as in the case of water proof. Flaws, blemishes, coil marks, &¢., 
in other parts of the bore are not to cause rejection, unless very 
large and obviously dangerous, or clearly showing neglect he 
manufacture. The usual proof regulations, in other respects, to 
adhered to. An extensive conversion of the present cast ong 
smooth-bore guns of the service into rifled guns, with rome 
coated iron, has been approved by the Secretary of State for hs 
and it therefore becomes necessary to determine which of | 
many methods proposed from time to time by Major 5 
should be selected and adopted to guide the conversion of the guns 
in question, 
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RAILWAY MATTERS. 

Tux railway from Genoa to Chiavari was opened, on the Ist inst., 
by the Minister Courelte. 

CieveLanD, U.S., is trying the experiment of concrete pave- 
ment between the rails of her horse railways. 

Ir is less than six years since the first six miles of railway were 
opened in Minnesota. It has now four hundred and seventy-four 
miles in actual use. 

PENNSYLVANIA has 4311 miles of railroad; Ohio 3398 miles; 
New York 3245 miles; Illinois 3224 miles. In 1860 Pennsylvania 
had only 2508 miles. 

Ir is notified that the subscription list for the Brazilian Street 
Railway Company (Limited) has been closed, the applications being 
in excess of the amount required. , 

Tue Indians recently attacked the Pacific Railway, inter- 
rupted the traffic, and wrecked one train. One person was killed. 
United States troops are being sent to protect the railway. 

Tue Provincial Council of Mantua has appointed a commission 
to elaborate a railway scheme to connect Verona with Mantua, 
and Mantua with Cremona. The council will charge itself with 
the half of the necessary expenditure. 

RaiLways in Algeria received a rather important addition by 
the opening of a section from Relizone to Oran on Sunday last. 
All the Algerian railways are being constructed by the Paris, 
Lyons, and Mediterranean Railway Company. 

TuE Philadelphia North American says, the Union Pacific Rail- 
road is forwarding ninety car loads of construction material to the 
end of the track daily. A large number of snow ploughs has been 
placed at convenient distances in the mountains ready for use. 

Tne Spanish insurrection has seriously affected the traffic of 
the two principal Spanish railways. In the week ending Octo- 
ber 6th, the revenue of the Northern declined to the extent of 
£6074, and that of the Madrid, Saragossa, and Alicante to the ex- 
tent of £7475. 

WHILE a passenger train was crossing Cayuga Lake on Monday, 
October 19th, on the New York Central Railroad, the boiler of the 
locomotive exploded, causing great havoc among the forward cars 
and consternation among the passengers, Fortunately no person 
was seriously injured, 

Tue workshops at the Stoke railway station were completely 
Lurnt down on Friday. Several carriages were destroyed, as well 
asa number of wagon sheets, paints, and tools. The post-oilice 
close by, and the passenger station, were for a time in danger. 
The damage is estimated at some thousands of pounds. 

A CONVENTION of railroad conductors is being held at Cincinnati, 
for the purpose of inaugurating a mutual insurance scheme. It is 
proposed that, in the case of the death of a conductor belonging to 
the organisation, every other member shall contribute one dollar to 
his family. The organisation is not yet perfected. 

Tue chairman of the Montrose and Bervie Company, in moving 
the adoption of the report, explained that the working expenses 
had been considerably reduced, and that a further reduction would 
be made. He congratulated the shareholders on the increase of 
the revenue, as compared with previous half years. 


THE Quarterly Review asserts that, whilst the English express 
trains are faster than those of any other country, and are the pride 
of directors, they are great hindrances to the ordinary traffic, a 
serious source of danger, the occasions of the greatest wear and 
tear, and, after all, are not profitable, even if they pay expenses. 

Tue Great Western Company has, at this moment, more money 
than it knows what to do with. The company wish to pay off all 
the debentures as they fall due, but the capitalists decline to be 
paid off, and the company have to place the money with their 
bankers at something like 2 per cent., ready for any demand that 
may arise. 

Ten cars of the Atlantic and Great Western Railway were 
destroyed by fire recently. The fire was caused by an explosion 
in the forward car, which is supposed to have contained nitro-gly- 
cerine. The engine was completely demolished, the driver seriously 
wounded, and the fireman slightly hurt. The cars were loaded 
with flour and pork, A house, a quarter of a mile from the 
wreck, was demolished by the concussion. 

A RFSPECTABLE-LOOKING young man, whose name ia stated to be 
John Dellison, while travelling on Tuesday evening on the Kings- 
town Railway, cut his throat. A car was obtained when the train 
stopped at Booterstown station, and the unfortunate man was 
removed to Baggot-street Hospital, where it was found that the 
wound, which had been inflicted with a knife, was not likely to 
prove fatal, although of a desperate character, 


On Monday afternoon an accident occurred on the Charing Cross 
Railway. A train of empty carriages left the Charing Cross station 
shortly after twelve o'clock for the Bricklayers’ Arms station, and, 
whilst proceeding along at a sharp pace over the bridge in South- 
wark-street, the engine left the rails and ran y into the six- 
foot. The down traffic was at once stopped, the line was not 
cleared for some time. The head qual of the train was slightly 
cut on the forehead, 

THE report of the Sutherland Company states that the line from 
Bonar Bridge to Golspie was opened for public trafic on the 13th of 
Aprillast. The trafic from that date to the 31st of August averaged 
£99 per mile, and, up to the 24th of October, £152 per mile. The 
working charges paid to the Highland Railway Company, under the 
agreement, amounted to 64 per cent. of the receipts. By an agree- 
ment with the Postmaster-General the mails were transferred to 
the line when it was opened for traffic. 


Tue Highland Company have been enabled to reduce their 
working expenses, re by the remuneration reogived for work- 
ing the Sutherland line, and partly from the reduction im the 
price of coal. Much is also due to the careful ent of 
the locomotive department. They have already got a considerable 
amount of new traffic, by the opening of the Sutherland lin 
Several special trains of sheep had passed over the line from Lairg 
to Dumfriesshire, which were formerly sent by steamers from the 
west coast of Sutherland. 


THE Dingwall and Skye Oompany’s report states ‘that the bill 
authorising certain deviations of the line, by which a sa 
would be effected in the expense of the works, received the 
assent on the 29th of May last. The shareholders having, af @ 
meeting on the 5th of August last, sanctioned the construction of 
the line from Dingwall to Attad in the first instance, the 
directors entered into contracts for the works, which they are glad 
to say have been let to respeetable contractors, on moderate terms, 
io time fixed for the completion of the works is the lst of July, 


Ar a meeting of the Mersey Docks and Harbour Board, last 
week, a letter was read from Messrs. Hall, Stone, and Fletcher, 
solicitors, of Liverpool, informing the board that they had been 
empowered to draw up a bill for presentation in the next session of 
Parliament to empower a company, now in course of formation, -to 
construct a tunnel from the western end of the Birkenhead Docks 
to the north end of Liverpool, and converging with the line of 
wee at that point. It was agreed that the Board of Works 
should meet a deputation from the company. 


A CORRESPONDENT of the Italia di Napoli says that, o to 
the brigands, the trains from Ceprano to ;Rome are esco’ by 
“a Pontifical carbineers, half in a compartment by the engine, 
and the other half at the rear. They have their muskets with 
them teady for service, as though they expected to be attacked at 
any moment, Between Ceccano and Velletri all the stations are 
guarded, and at night advanced sentinels are everywhere to be 
seen, The band which gives most trouble to the Papal authorities 
issaid \« commanded by a French sergeant, who has deserted 
rom a line regiment of the army of occupation, 





NOTES AND MEMORANDA. 

THE industrious Professor Peters, of the University of Gratz, 
has published the second part of his memoir ‘On the Terrestrial 
Vertebrates of Eibiswold.” He deals with Amphicyon, certain 
other carnivorous mammals, and of those of the genus Hyotherium. 
He also describes a new Viverra : V. miocenica, 

It should always be remembered that the barometer foretells 
coming weather rather than indicates weather that is present ; that 
the longer the time between the signs and the change foretold by 
them, the longer such altered weather will last ; and, on the con- 
trary, the less the time between a warning and a change, the 
shorter will be the continuance of such predicted weather. 

AT a recent meeting of the Vienna Acad of Sci , Herr 
Gottlieb presented a monograph by Herr Ulik, on the chemical con- 
stitution of celestine (sulphate of strontia). M. Ulik has found, 
by spectrum analysis, that this mineral is really composed of nearly 
equal parts of sulphate of strontia and sulphate of baryta. 

It is stated that a cement impermeable by air and steam, 
which is said to be superior to any in use for steam and for gas 
pipes, can be made as follows :—Six quarts of finely powdered 
graphite, three parts of slaked lime, and eight parts of sulphate, 
are mixed with seven parts of boiled oil. The mass must be well 
kneaded until the mixture is perfect. 

AT a recent meeting of the Numismatic Society, Mr. B. V. Head 
read a paper, communicated by Dr. W. Flight, ‘*On the Chemical 
Composition of a Bactrian Coin of Euthydemos of the Second 
Century, b.C.,” wherein he showed that it was composed of an 
ailoy of copper and nickel almost identical with that of which the 
Belgian five and ten centime pieces are now composed. This is a 
very curious fact, and shows us to what perfection metallurgical 
science had reached at that early age. 


ANALYSING the laws, or rather the propositions, laid down long 
ago by M. Dufour, M. Charles Montigny has presented a very 
valuable paper on the subject of scintillation of stars to the Royal 
Academy of Belgium. He believes that the phenomena of scin- 
tillation are far more complex and mysterious than is generally 
believed. He has shown, as was foreseen by Arago, that the scin- 
tillation of a star is not the same at the same moment for two 
observers at different stations. He also proves that the scintilla- 
tion, as seen with the naked eye, differs notably from that seen 
through a glass, and that their differences vary with the size of the 
objective. 

WueEN a bottle of water is frozen, the bottle is usually burst. 
Hitherto this has been explained by the assertion that the water 
on solidifying suddenly expands. M. Barthélemy, one of the pro- 
fessors in the Lyceum of Pau, denies this explanation. In a 
memoir which he has written on the crystallisation of water, he 
alleges that bursting of the bottle is caused by the disengagement 
of a large guantity of gas—hitherto in solution—by the water at 
the moment of its solidification. It is alleged, in support of this, 
that if a bottle of water be placed outside a window in frosty 
weather, it will be observed that the rupture takes place at the 
hottest side, viz., that next the window. We do not quite under- 
stand how this supports the theory. 

At the last reported ting of the Acad of Sci of 
Vienna, a paper was read by Herr J. Hann *‘On the Diminution of 
Temperature due to Elevation above the Sea-level, and its Relation 
to Atmospheric Currents.” The thermic com points have been 
arrived at according to observations continued during six years at 
five stations on Mount Obir (in Carinthia), and at heights which 
varied from 400 to 2000 metres. The constants of the equations of 
temperature representiny the diminution of heat due directly to 
altitude have been calculated from the means of seasons. Herr 
Hann’s paper goes into numerous details, but his observations all 
tend to prove —(1) that the heat diminishes more slowly in propor- 








tion to altitude when the wind blows from the west or south than | 


when it blows from the east or north; (2) that it diminishes more 
slowly under the influence of a calm sky; (3) that it increases 
sensibly in proportion to the intensity of the winds when these 
blow from south or west. The apparent anomaly that in winter 
the temperature of some places in mountainous districts is lower 
than that of places at a higher altitude, has been also noticed at 
the meteorological stations of Mount Obir. 

Ir a barometer is about at its ordinary height—near 30in. at 
the sea-level—and is steady or rising while the thermometer falls, 
8. W., &., and & HB. winds may be expected. On the contrary, if 
a fall takes place with a rising thermometer, wind and rain may 
be expected from the N.E., N., and N.W. Exceptions to these 
rules occur whea southerly winds with rain and hail are impend- 
ing, before which a barometer often rises, on account of the direc- 
tion of the coming wind alone. When the barometer is rather 
below its height, say down to 294in. at the sea-level, a 
rise may foretell wind, or a change in its direction towards the 
south, or lesa wet; but when it has been very low, say about 29in., 
the first usually indicates strong wind, at times heavy 

ualls, W., 8., or S.E.; after which a gradually rising 
ps foretells improving weather, if the thermometer falls; but if 
warmth eontinue, the wind will probably back, and N. or N.W. 
wind will iW, ially if the rise of the barometer has been 
sudden, and ok. mereny or if it is unsteady. The heaviest 
southerly yalea happen soon after the barometer first rises from a 
very low point, 

Wen the galvanic current from a few Bunsen cells is passed 

through water slightly acidulated with sulphuric acid, and when a 
plate of silver is on the positive pole, a black substance 
7 i becomes ited on ~ This substance by et ow me of 
silver, and ia easily recognisable by its property of dissolving in 
ammonia with disengagement of nitrogen. In this state it is not 
crystallised, like that which is deposited on the positive pole, from 
the salution @ silver salt, but takes the form of amorphous 
rin, This ef formation is interesting, because, most pro- 
bably, it is the ozane produced at the positive pole which poll wet 
the metal, It is, indeed, well known that metallic silver is 
changed imte peroxide by ozone, without the intervention of the 
electrie eyrrent, and Schonbein long ago gave this reaction as a 
special eharacteristic of ozonc. In the actual experiment the 
current was powerful enough to form ozone, at the positive pole, 
with platinum electrodes, but no odour of ozone could be detected 
when the plate of silver was connected with the pole. Hence, it 
an be concluded that all the ozone was used up in forming the 
oxide. 

Ir pure caffeine be submitted to the action of heat, and the 
vapour be carried through a tube heated to about 300 deg. Cent. 
bent the heat which is necessary for roasting), and filled with 
ragments of pumice stone, which delay the passage of the 
vapourised matters, only a feeble decomposition occurs; the 
greater part remains unchanged, and the little that is decomposed 
gives no characteristic product except cyanogen, This experiment 
tends to prove that it is not the catfeine which furnishes the 
volatile alkaloid existing in roasted coffee. But a very different 
result is obtained if, instead of acting on free caffeine, we experi- 
ment on caffeine in analogous circumstances to those in which it 
exists in green coffee. M. Payen has, in fact, shown that caffeine 
exists in that in the form of the tannate, i.c., a combination 
of caffeine with a in peculiar to coffee, On submitting to the 
action of heat the tannate of caffeine which has been prepared 
with tannin of gall nuts, we obtain, as with green coffee, methyla- 
i This compound behaves, under the influence of a tempera- 
ture of about 300 deg. Cent., in a manner similar to the tannate of 
caffeine first isolated by M. Payen. The whole of the methylamine 
produced during the roasting of coffee is not found in the solid 
residue; a certain proportion escapes with the volatile matters. It 
is easy to extract the alkaloid from roasted coffee by distilling the 
extract of coffee, made with co'd water, with a weak base, such as 
lime. The addition of this alkali to an infusion of coffee imme- 
diately liberates the methylamine, the special ammoniacal odour of 
which is readily perceptible 





MISCELLANEA. 


Ir is now considered certain that coal will be found shortly at 
Clifton, near Nottingham. 

Tue Lambeth vestry are pressing for the pavement of the footway 
on the Southern Thames Embankment. 

THE Drinkfield Iron Company, Darlington, is being remodelled, 
and put altogether on the co-operative system. ; 

A quakky of stone, said to be equal to the best French burr for 
millstones, has been discovered near South Pass in Southern Illinois, 

WE have received no cotton from Mexico and China this year, 
nearly one-third less from India, but a large increase from America. 

Mr. Stak, of Etruria, in the Potteries, has produced a reduc 
tion, in parian, of Mr. Woolner’s excellent bust of the Poet- 
Laureate. 

Tue Rappahannock Canal was recently sold for the paltry sum 
1500 dols. It had ceased to be of any value as an internal im- 
provement. 

THE directors of the Anglo-American Telegraph Company have 
resolved to declare an interim quarterly dividend of 10s. per share, 
free of income-tax. 

THE Fall River cotton spinners went to work on the 19th ult., 
on the eleven-hour system, in accordance with the requirements 
of the employers. 

M. DeLaunteR, of Paris, has invented a method of destroying 
fire-damp in mines by passing currents of electricity along copper 
wires carried through the mines. 

THE revenue of the Clyde Navigation Trust, for the month of 
October, amounted to £13,393 13s. 11d., being the largest month’s 
revenue ever drawn on the Clyde. 

At the meeting of the St. Thomas’ Floating Dock Company, on 
Tuesday, it was resolved to wind up the undertaking voluntarily, 
and to form a new company to carry on the business, 

THE number of children attending schools in the United States 
is 5,000,000. For these there are each year manufactured 
20,000,000 text-books, costing 18,750,000 dols. 

WE have been informed that one of the military reforms pro- 
posed to be carried out, consists in the abolition of the Ordnance 
Select Committee, as at present constituted. 

Tue South London Press says that the water supply in the 

orough is so deficient that premiums on fire insurance in that 
district have risen 75 per cent. during the last ten months. 

A NEw line of steamers is about to be established between 
Naples, Messina, Palermo, New York, and vice versd. Signor 
Tagl ava, a Sicilian merchant, has taken the initiative in this 
enterprise. 

An Italian line of steamers, intended to touch at the Mediter- 
ranean ports and proceed to New York, is about to be established. 
The object is to convey Italian fruits rapidly to the United States 
—a trade greatly on the increase. 

Tue Lords of the Admiralty have accepted the tender of Messrs. 
Forrester, of Liverpool, to fix the steam steering apparatus to the 
ironclad turret-ship Monarch, 7, 5102 tons, 1100-horse power, 
fitting at Chatham, at a cost of £1400, 

TuE arctic exploring ship Germania, sent out by the Prussian 
Government, has returned to Bremen without having penetrated 
to her destination, which was the North Pole, and having reached 
no further north than latitude 8 deg. 5 min, 

THE accounts of the local committee for conducting the Norwich 
meeting of the British Association for the Adv Scienc 
have just been made up, and show a credit balance of £332. This 
sum is to be applied in aid of the local literary and scientific insti- 
tutions. 

Tue North American says a project is on foot to effect steam 
communication by water between Ohio and the Gulf of Mexico, 
at Mobile, passing through the Tennessee river, past the Muscle 
Shoals, and connecting with the Coosa river by a steam canal thirty 
miles long. 

THE waters of the Baltic, near Cronstadt, a few days ago, sank 
3ft. 2in., so that nearly all the steamers plying between Cronstadt 
and St. Petersburg ran aground. This unprecedented depression 
was followed by a corresponding rise, both phenomena being quite 
unaccounted for. 

Tue Times’ correspondent at Melbourne states that the Mel- 
bourne Meat-Preserving Company's Works are now in full opera- 
tion at their establishment on the Saltwater river, a few miles from 
the city. The excellence of their preserved meat is attested by 
very high testimony. 

WE believe that the Hercules, when thoroughly fitted and ready 
for sea, will proceed on a trial cruise in company with the Minotaur, 
so that the various qualities of these formidable ships will be 
tested in such a manner that the superiority of the one over the 
other will be carefully ascertained. . 

THe annual sale of old stores at Chatham Dockyard took place 
on Tuesday. The goods were of a very miscellaneous character, 
and included two manual-power fire-engines, which have been 
superseded by Merryweather’s steam fire-engine. The attendance 
of buyers, both from London and Chatham, was good, 

Tue report of the sinking of Hawaii, the largest of the Sandwich 
Islands, is confirmed. The subsidence varies from Ift. to 4ft. 
There are still almost daily shocks from earthquakes, and smoke 
issues from one of the volcanoes. During the great earthquake in 
South America the sea at Hilo rose and fell from 3ft. to 4ft. every 
ten minutes. 

At a special meeting of the Hartlepool Port and Harbour Trust, 
on Tuesday, it was decided, after a confi with the directorate 
of the North-Eastern Railway, to lose no time in applying to Parlia- 
ment for powers to construct the necessary outworks for a new 
and complete harbour for both Hartlepools. A chairman an.i com- 
mittee were appointed to carry the recommendations into effect. 

THE three frescoes by E. M. Ward, R.A., which have been 
finished for months, are now placed in the members’ corridor of 
the House of Commons. The subjects of these frescoes are the 
* Release of the Seven Bishops,” ‘‘ General Monk declaring for a 
Free Parliament on the 10th February, 1660,” and ‘‘ William III, 
and Queen Mary receiving the Lords and Commons at the Banquet- 
ting House, Whitehall.” 

AN extensive conversion of the present cast iron smooth-bore 
guns of the service into rifled guns, with linings of wrought iron, on 
the Palliser principle, has been approved by the Secretary of State 
for War, and it therefore becomes necessary to determine which 
of the many methods proposed from time to time by Major Palliser 
shall be selected and adopted to guide the conversion of the guns 
in question, 

Tur New York papers of the 24th state that nearly all the 
public buildings in San Francisco were more or less injured by the 
earthquake which took place there on the 21st ult., and that five 
lives were lost. Some severe accidents are also reported, which it 
was thought might prove fatal. The shocks felt on the fol- 
lowing day caused great terror, but do not appear to have done any 
additional damage. 

THE storm has caused the fall of the storm gates at the entrance 
of the Canada, Dock, Liverpool. These gates were massive in thei 
structure, and 100ft. wide. On Tuesday a sudden squall raised 
such a heavy sea as, striking the gates, completely knocked them 
over into the lock, They were broken from the heel and fell into 
the water, snapping the chains, and also one chain of the inner 
gates, but doing no other damage. Fortunately, at the time no 
vessels were in the lock, or they must have suffered from the crash. 
The gates were thrown on the sill, and will for some short time 
close up that entrance into the dock, but as the walls are uninjured 
and workmen are busy at work whenever practicable, the interrup- 
tion to the traflic will not be serious. 
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THE GREAT SEWER SYPHON OF PARIS. 
WE have already given some account of this important link in | 


the main drainage of Paris, but a work of this magnitude and novel | 
nature is deserving of great attention, and we are glad to be able | 
to give the full particulars of it, from an official source, and to | 
illustrate it by means of drawings, with which we have been cour- | 
teously supplied by the municipal officers and the engineer 
entrusted with the work. 

The problem to be solved was, to carry the little river Biévre, 
loaded with the products of the main sewer of the left bank of 
the Seine, across the bed of the latter, without interfering with the | 
navigation. 

Engineers and others are aware that one of the greatest works 
undertaken in Paris, since 1852, has been the arrangement for | 
carrying away the refuse of the city, which formerly was poured | 
into the Seine, and thus purifying that river as well as the air of | 
the city. This object had already been effected, as regarded the | 
right bank of the Seine ; large ¢gouts collecteurs, or main sewers, | 
received all the secondary sewers, and carried off their waters to | 
Asniéres on the one hand, and to Saint Denis on the other; but on | 
the left bank the work was still incomplete, the great sewer which | 
collected all the waters of this side of the city, and into which the | 
river Biévre was turned, emptied itself into the Seine near the 
bridge of the Alma, and infected the air of Grenelle, Auteuil, | 
Sévres, Saint Cloud, and parts of the Bois de Boulogne. | 

It was, therefore, resolved to connect this main sewer with that | 
of the right bank, which already reached a point below the city, | 
near Asniéres ; to do this, it was nece' 
construct a tunnel sewer more than 60ft. beneath the surface of 
the soil, from the bridge of the Alma to Asniéres, 

The syphon of the Alma is composed of two tubes, having an 
interior diameter of one metre each, placed side by side, so that 
their axes are rather more than 6ft. bin. apart, and connected by 
means of cross pieces, placed at intervals of 100in. along the 
entire length of the syphon. The tubes are formed of plates of 
iron 4-5in, in thickness, bent hot, and connected by rivets and joint- 
laps. The rivets are countersunk, so as to leave the interior sur- | 
faces of the tubes perfectly smooth. Each tube is composed of | 
122 rings or joints, and is 155 metres long, the portion lying within 
the parapets of the two quays of the river being 138 metres. The 
weight of the tubes, per metre run, is about 620 kilos. (1364lb.), 
and the total weight of the syphon nearly 200 tons. 

The difference of level between the ends of the sewer, at the 
two sides of the river, is only 20in., but the head may easily be 
increased to one or even two metres. With a head of one metre, 
which will be the average, the two tubes could deliver nearly 
three and a-half metres per second, or about 300 tons in the twenty- 
four hours ; the speed within the tubes will be more than Shin. 
per second, sufficient to carry off sand and gravel, and even mode- 
rately large stones. Generally, the operation of the sewer will be 
assured by one of the syphon tubes. 

In order to secure the iti d above—that is to say, 
to bury the tubes beneath the line of the bed of the river, so that 
there should be nothing to interfere with the navigation—con- 
siderable work became necessary. A trench, averaging seven 
metres in width, and two and a-half metres in depth, was formed 
by dredging across the bed of the stream, and bordered by two 
lines of small piles and planks five and a-half metres apart. A 
bed of béton, concrete, carefully laid, and following the profile of 
the tubes, formed the foundation, and after the hon was in 
place a second bed of concrete was laid, so as coma to cover 
and surround the syphon. 

The tubes, which were made by MM. Gouin et Cie, at Clichy, 
were brought down to the side of the river in lengths of fourteen 
metres, nearly 46ft. ; nine of these sections, joined together on the 
spot, formed the central portion of each tube of the syphon. This 
immense piece of iron, weighing 154 tons, was let down into the 
river by means of slide-ways and tackle. The next operation was 
to place the syphon tubes across the stream, and this was rendered 


to cross the Seine, and | 
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| weight, in order to sink it ; this 
| would have been easily affected 


| water at the lower part of the 








of the upper part of the Seine. As our readers know, the first 
attempt to sink the syphon was not successful, but, extra precau- 
tions having been taken, it was got safely into its place after afew 
days’ delay. 

The sypbon weighed about sixty tons less than any equal volume 
of water, and it was therefore necessary to load_it with that 





mentioned, that the variations in the profile of the bed of the 
river, in the portion omitted, scarcely exceed 3ft. in any part, 


DEEP WELL STEAM PUMP, FOREST HILL 
PARK. 
A FEW days since several engineers and other gentlemen met at 





| Forest Hill Park, near Windsor, to inspect the working of a deep 


| street, Adelphi. 


| Clarke. 


| mitted to water pressure from the boiler. 


well steam pump, the invention of Mr. Henry Davey, of 20, Jobn- 
The pump is employed in supplying water to the 
mansion, which we may remark, en passant, is built in the Italian 
style, from the designs and under the direction of Mr. G. Somers 
The well from which the water iz obtained, and in which 
the pump is fixed, is situated under the garden at the side of the 
house, and is approached by means of a subway from the base- 
ment. Water is taken from a depth of 110ft. below, and forced 
to a height of 45ft. above, the top of the well into cisterns. At the 
top of the well, which is under the terrace, a circular chamber is 
formed, approached by the subway before mentioned, In this 
chamber is placed a vertical boiler 5ft. high, and 2ft. 7in. diameter, 
mounted on asquare cast iron bedplate, as shown in the illus. 
tration above. The flue is carried along the subway to a chimney, 
provided in the tower of the building. At the side of the boiler 
is placed a vertical cylinder with a piston, the rod of which is con- 
nected directly to the pump rods, which descend to the pump 
situated 100ft. down the well. The slide-valve is actuated by 


| means of the piston in the manner illustrated in THe ENGINEER of 


June the 5th last ; the under part of the piston is constantly sub- 
During the down stroke 
steam is admitted above the piston, and during the up stroke 


| steam is exhausted. So uniformly does the piston perform its 





strokes that, as one of the visitors remarked, its motion resembles 
the beats of a clock, showing demonstratively that cranks, fly- 
wheels, and other complications are by no means necessary to a 
steam pump; indeed, they are dispensed with advantageously. All 
the service pipes to the various cisterns are provided with ball- 
cocks, which close as the cisterns become filled, without the assis- 
tance of the attendant, and without risk of injuring or em | 
the pipes. The pump is 4jin. diameter and I1jin. stroke, anc 
makes from twenty-four to thirty strokes per minute, lifting at 
the latter s 1200 gallons of water per hour. The visitors all 
expressed themselves perfectly well pleased with the trial, and 
admired the great simplicity of the pump and arrangements, which 
are not the least important features in the invention, seeing 
that inexperienced men may have charge of such pumps without 
risk of damage to the machinery. The boiler is fed by means of 
one of Mr. Davey’s small ‘‘boiler pumps,” which draws water 
either from the mains or from a bucket. 








by the admission of the water, 
but fears were entertained of the 
effect of the compression of the 








air within the tubes, and it was 
thought more prudent to em- 
ploy iron ballast, in the manner 
already described in THE EnGI- 
NEER, the syphon being supported 
in its descent by means of tackle, 
and prevented from oscillating by 
piles driven into the bed of the 
river on both sides. The syphon 
was thus got into its place with- 
out hitch or accident. Finally, 
the water was admitted by means 
of small orifices. Perhaps, in 
future operations of the like 
kind, the ballast might be dis- 
pensed with, by admitting the 





tubes, and providing blowing 
tubes to carry off the air from 
the upper part ; for the loading 
of the syphon with iron ballast 
must always be a somewhat 
dangerous method, and, more- 
over, requiring great labour. 

The chambers which receive 
the ends of the syphon are now | 
being completed, and their dispo- 
sition is shown in our illustra- 
tions; they will be provided with | 
: system of F' + age ny | 

gates, and cleansi ps. 
will be in | 
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In a few weeks they 

working order, and then the Seine 
will no longer receive any of the 
sewage of the city, with the 
exception of that of the two 
islands of the Cité and Saint 
Louis. 

Even when this important work 
is accomplished, the system of 
sewage will not be complete, the 
carrying of the sewage below the 
capital not being all that requires 
to be done ; the authorities have 
been long engaged on the remain- 
ing portion of the problem, 
namely, the extraction of all the 
matter that can be made useful 
to agriculture, thus turning 
nothing into the river, but clear 
innocuous water. 

The works of the Alma syphon 
have been carried out by M. 
Buffet, Engineer of Ponts et 
Chaussées, under the direction of 
M. Belgrand, Inspector-General 
of Ponts et Chaussées, and Direc- 
tor of the Water Service and = 
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The want which is now supplied has long been felt, of an effec- 


Sewers of Paris; and the immersion of the tubes was under- 
taken by MM. Gouin and Co., at their own risk. 

The great length of the longitudinal section of the syphon 
compels us to omit the central portion, and it must therefore be 


difficult by the sudden lowering of the level of the Seine. In con- 
sequence of the rupture of one of the dams on the river, the water 
became so shallow that the tubes rested at the sides on the bed of 
he river, and could only be got into place by opening the sluices 


tive, simple, and compact steam pump for ~~ wells, not liable 
to derangement, for supplying mansions and public buildings with 
water, and which may be obtained at a much less outlay than that 
involved in the old form of engine and gearing, 
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PUBLISHER’S NOTICE. 


There is reason to believe that the weekly sale of Tue 
Engineer ts actually more than double that of the low- 

iced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





+,* With this week's number of THE ENGINEER we issue, as a 
Supplement, No. VII. of our Portfolio of Working Drawings. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are requested to notify the fact at the Ojice 
should they not receive it. 

+," ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER, 
MUST KEACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON Fripay. 








TO CORRESPONDENTS. 


,” We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

Hl. P. (Submarine Lamps). — Letters lie at our office for this correspondent. 

J. W. (Old Bow).—You can obtain M. Landrin’s ** Treatise on Steel” from 





essrs. Triibner, Paternoster-row. 
H.R E. (Newport) — Z/ you will turn to our impression for October 23rd, 1868, | 
you will find a letter containing the same suggestion. If you like to put your | 
ideas in adifferent shape, and send sketch of coupling, we will endeavour to find | 
acorner for you | 


T. G. D. (Deboran).— The boiler of which you sent us a tracing is about 45-horse 
power, The calc ulation is made thus:—There are tro grates. You have not 
shown these, but we gather from the general dimensions that they would each be | 


Syt. by 4/t. Gin. The total grate surface ts, theresore, 3600 square inches, and | 
this, divided by 80 square inches—the usual allowauce per horse-power in 
tubular boilers gives 45. There are erghty-six tubes, each 34in. diameter. 
Their surface may be found by multiplying the length of the tube—tn round | 


numbers, Sft. by “9163. The product, 7°33, is the surface of each tube in square 
feet, and this mulliplied by 86 gives as the total tube surface, G30°38ft. There 
‘areabout 100ft. of effective heating surface in the flues and up-take. Only two- 


thirds of the Lube surface ts effective 410ft.—so that the total effectwe surface is 
510ft. This, divided by 45, gwes 114 square feet of heating su: face per horse- 
power, which is too little. There should be 15ft. By the grates, then, your boiler 
is 45-horse power, by the heating surface 34-horse power. Buy Templeion's 
” Workshop Companion,’ published by Lockwood, Stationer’s-hall-cow t, Lon- 
don. You will find a paper on surjace condensers in THE &NGINEER for 
November 8th and 15th, 1861, which will give you every information. 


STEARINE CANDLES. 
(To the Editor of The Engineer.) 

§rr,—Can any correspondent inform me who is the maker of the apparatus 
for moulding, and at the same time cooling, stearine candles ? 
29th October, 1868 _—_— J. H. L. AND Co, 
PALMER'S PRINTING PRESS. 

(To the Editor of The Engineer.) 

§m,—Can you kindly give me information about Palmer's printing press? | 
It is, | believe, rather suitable for private use, such as that of aregiment on 
foreign service ; and as my regiment, now in India, is anxious to get a print- 
ing press to set up, I take the liberty of asking you to tell me where I can get 
Palmer s, or the most suitable press for the purpose. 





Piccadilly, W., c. DJ. 
Wednesday, 4th November, 1568, 
MEETING NEXT WEEK. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, November | 


Nth, at eight p.m.: Discussion on various engineering matters referred to in 
the President's Address at last meeting. 





THE ENGINEER can be had, by order, from any newsagentin town or country,and 
at the various ratlway stations; or it can, if preferred, be supplied direct from | 
the office on the following terms (patd in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. | 

If credit be taken, an extra charge of two shillings and sixpence per annum will | 
bemade. THE ENGINEER is registered for transmission abroad. ' 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- | 
day evening in each week The charge for four lines and under is three shil- | 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from | 
the country must be accompanied by stamps in payment. 
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CHANNEL RAILWAY SCHEMES. 


Turge definite systems of constructing a railway to 
unite England with France, have been placed before the 
public, ‘The oldest proposal is to tunnel under the Channel 
a8 Brunel tunnelled under the Thames; the second is to 
throw a bridge across; and the third is to construct a 
regular embankment, with lock-gates, and a swing bridge 
at each end. That it is highly desirable uninter- 
rupted railway communication should be secured, no one 
disputes; but the feasibility of securing it on any one of 
the plans we have named is open to doubt. Of the three 
schemes put forward, one is better than either of the others ; 
and, of these latter, one is superior to its rival. We are 
assured, however, by the advocates of each that his par- 
ticular scheme is perfectly feasible; and we are not aware 
that any projector has pronounced the ideas of his rivals 
Utterly impracticable on engineering grounds. Indeed, it 
may be taken for granted that everyone, who has paid 
attention to the subject, admits that, either by a tunnel, an 
embankment, ora bridge, the Channel may becrossed. There 
18a remarkable unanimity of opinion on this point among 
€hgineers, and we have no reason to dispute theaccuracy of a 
belief So generally entertained. Ourtask, therefore, indealing 
with the subject, is narrowed to a consideration of the 
Telative merits of the three schemes. We propose, at 
Present, to examine them in the abstract, without making 
any reference to icular proposals, for it must be borne 
a mind that modifications of the tunnel, the bridge, and 
divi embankment, have been designed by different in- 
dividuals, without regard to the labours of other workers 
in the same field, 

Weshall deal with the tunnel first, because it is, beyond 
question, the best scheme of the three. Borings prove, to 
° certain extent, that most of the ground to be traversed is 
bet practicable,” consisting, as it does, of clay or clos: 
which There is a little island, too, about half-way across, 
th ch would permit the establishment of a shaft, so that 

© tunnel could be driven from four faces at once, a fact 





| very trumpery thing. 
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of immense importance. The distance to be bored is 
eighteen miles, and we are usually told that this would be 
easily traversed in six or eight years, provided sufficient 
funds were forthcoming. We will accept this conclusion 
as being correct, because it is not worth while, at present, 
to argue the point. It is of far more importance 
to consider whether it is possible or not to drive 
a tunnel eighteen miles long under the bed of the sea. 
The first thing to be observed is, that we have no experi- 
ence whatever to guide us in the matter. There is no 
tunnel in existence, made by the hands of man, eighteen 
miles, or half eighteen miles, long. ‘There are, however, 
underground workings in not a few mines, the aggregate 
length of which greatly exceeds eighteen miles, But there 
is no point in any mine removed nine miles, or even 4°5 
miles from a ventilating shaft, and it follows that we have 
no practical evidence to prove that it is possible properly to 
ventilate a heading deep below the sea, and four or five miles 
from the nearest upcast shaft. We do not, therefore, assert 
that ventilation cannot be secured; but we do assert that 
it will not be secured with ease, and that very special 
means, not contemplated in any scheme with which we 
are acquainted, will be required tosecure it at all. Other 
questions which present themselves are, the possibility— 
first, of meeting with land-springs; and, secondly, of 
coming across a tault in the bed of the Channel, through 
which water may find its way. It is easy to say that 
neither land-springs nor faults will be encountered; but no 
scheme can be considered complete unless it takes cogni- 
sance of, not the chance, but the certainty, of meeting with 
both, and provides means of dealing with them when 
met. Such limited experience as is available, goes to show 
that the irruption of water is certain to prove the béte noir 
of aChannel tunnel. Take the Thames Tunnel, for example, 


| a work which it is the fashion now-a-days to regard as a 


The probability is that, were such 
another to be made to-morrow, all Brunel's difficulties would 
be encountered again; and it remains to be proved that 
they could be better dealt with by others, than they were 
dealt with by his genius, The great Chicago Lake Tunnel 
works have been delayed and stopped by the entrance of 
water several times. We should cast a slur on our pro- 
fession if we asserted that this difficulty could not be 
overcome; but we repeat that sufficient weight has not 
been attached to it. In few words, every scheme yet 
brought forward for tunnelling the Channel is deficient in 
that it deals with ventilation and the exclusion of water 
as small matters of detail to be settled hereafter, 
instead of regarding them as difficulties of the first 
magnitude, deserving the most profound consideration on 
the part of the engineer. ‘he mere boring and lining of 
the tunnel is a task calling for no peculiar skill; but the 
supply of air to the workmen, and the provision of means 
by which the tunnel can be driven through faults, land- 
springs, or quicksands, are matters of the greatest possible 
importance. Nor is it at all likely that the necessary 
capital will ever be forthcoming to carry out any scheme, 


| until the proposer has satisfied capitalists, or the engineers 


in whom capitalists trust, that he has fully considered these 
difficulties, and has provided means by which the tunnel 
may be driven, whatever the nature of the strata en- 
countered; and the headings ventilated however far from a 
shaft. These are the points to which engineers should turn 
their attention. They must not assert that it will be all 
straightforward work, becausethey cannot proveit; and there 
are no convincing reasons for believing that the work will 
not be one of extraordinary difficulty. Sanguine men may 
ignore all obstacles, but impartial engineers will not, and 
no money can be had till capitalists are satisfied that every 
precaution which human skill, knowledge, or prudence can 
suggest, has been taken to ensure the successful completion 
of so great a work. 

The obstacles lying in the way of the bridge scheme are 
totally different in character, but not less important. The 
construction of the superstructure would not present in- 
surmountable difficulties, as there are more ways than one 
in which the upper work of a wide-span bridge can be 
constructed without scaffolding. The problem lies 
in the erection of the piers. Ou experience in 
the construction of piers in deep water is very limited, 
after all, and not very encouraging. Even in such a tiny 
stream, by comparison, as the Thames, great trouble has 
been encountered in getting in foundations in caissons, or 
in maintaining cylinders truly perpendicular. One of the 
piers of Charing Cross Bridge is sensibly out of plumb now, 
as any one may see for himself in going up or down the 
river. Our last impression contains a graphic account of 
the difficulties met with in getting in the piers of a 
bridge across the Ebro. We do not assert that the 
task of constructing piers in the Channel is too great 
for the skill and talent of the profession, but we 
do assert that no scheme yet laid. before the public 
satisfactorily proves that its author attaches proper 
importance to this difficulty, or has proposed a satis- 
factory way of overcoming it. Once the bridge were 
constructed, we cannot think that much trouble would be 
experienced from the wind or the sea. If the piers can 
only be erected, the rest will be comparatively easy. 

The embankment scheme may be dismissed in a few 
words. We regard it as being, as nearly as possible, im- 
practicable, for the simple reason that it would be impos- 
sible, by any known means, to tip earth and stone as fast as 
the sea would wash them away. By the labour of years, 
and the expenditure of a sum equal to the National Debt, 
the thing might be done, but not otherwise. One of our 
correspondents hus so well dealt elsewhere with other 
objections to the scheme that we need not dwell on them. 

After all, is it not questionable whether the same end 
may not be attained without either bridging, tunnelling, 
or embanking the Channel? If suitable accommodation 
were provided in the shape of proper harbours at 
each side, there would be no difficulty in running steam 
floats across the Channel, at the rate of twenty-five miles 
an hour. These floats might be 1000ft long, and 120ft. 
wide, double ended, and propelled each by four screws, 
each screw driven by an engine capable of exerting 6000 
indicated horse-power. Trains would be run directly on 





board, and not a passenger need leave his seat, unless h 
pleased to stretch his leys on the spacious deck during 
the run of forty minutes or so, Two floats would 
be required at work, and one to lie by for repairs. 
Almost auy amount of engine power might be used, 
as the weight of coal to be carried during a trip 
would be a mere trifle. Floats and harbours might 
be established for about £3,500,000, less than one-third of 
the sum arailway would cost. The scheme, in our opinion, 
deserves consideration fully as much as any other yet pro- 
posed forcrossing theChannel. Thatobjections may fourged 
against it is certain; but then, what scheme for crossing 
this miserable eighteen miles or so is not open to 
objection? The great question is, would it pay? We 
think it would, but without a guaranteed oddly from 
the Governments of France or England, it is not probable 
that money will ever be raised to test the question 
practically, 


TECHNICAL EDUCATION, 


WE are at last beginning to understand that, for what- 
ever employment, trade, or profession a man may be 
ultimately destined, it is, in the first place, imperatively 
necessary that he receive a certain amount of general edu- 
cation, not directly connected with his intended future 
career. In the present day, it is considered by the 
majority of parents and guardians that the best manner in 
which to bring up a boy to any busiuess is to send him to 
one who can teach him his trade, perfectly careless whether 
the master who takes him as an apprentice either can, or 
will, teach him anything else. Under the seven years’ 
system, which is still adhered to with remarkable perti- 
nacity, a lal, after learning to read and write—ofteu but 
very indifferently—was consigned to a master to be trained 
up In one narrow groove, out of which he was not per- 
mitted to travel. No sooner do we touch upon the edu- 
cation of our workmen and artisans than we at once 
intrench upon the subject of apprenticeship, which is one of 
the gravest and most important connected with their 
interests. To do away altogether with “serving one’s 
time” would be an impossibility, as in that case the edu- 
cation would be all theory, and would be worse than the old 
system, which was all practice. Ourown profession, which 
has only lately attained to a recognised status as an 
educated one, is an illustration of our meaning. How has 
this recent superiority, rendered necessary by the scientific 
progress of the times, been obtained? Simply by reducing 
the ordinary term of apprenticeship, or pupilage, as it is 
termed in more refined parlance, and employing it in the 
theoretical education of the intended engineer. Two years, at 
least, of the time that used to be spent to little purpose in 
the office, are now devoted to the lecture and class-room, 
and the pupil enters upon the actual study of his profession 
with some foundation to work upon, and with some ballast 
to maintain his equilibrium. 

It is often urged by those who are still favourably in- 
clined to the old system, that we possess as good and as 
skilful workmen as any other country in the world. There 
is no doubt that, in the main, this is true. Our maximum 
is as high, and doubtless even higher, than that of other 
nations, but their average is perhaps superior to ours, It 
is in raising the average standard that the value of techni- 
cal education especially shows itself, not in creating one or 
two individuals of great genius and unusual ability. The 
end of education of every description is to raise the 
general average of knowledge and intelligence, and to 
place the less gifted man more on an equality with those 
that are naturally better endowed than himself. An edu- 
cated man is not, necessarily, a more cleverman thanone who 
is uneducated; but he the advantage of having 

uired a certain amount of knowledge and i:formation 
of which the latter has not availed himself, and which will 
invariably give him the superiority even at the present day, 
much more in yearsto come. We are past the time when 
mere natural ability, with no other assistance than the 
common rudiments of education, was sufficient to establish 
individual superiority. The maxim, “poeta nascitur non 
Jit,” is obsolete; or, in other words, the man. with great 
natural ability, and but little else, has far less chance of 
achieving a marked success or position than in bygone 
days. On the other hand, the man who is born a genius 
will evince his superiority by availing himself of every 
opportunity for acquiring knowledge, and will bring his 
mind into the best state for receiving and assimilating 
information. The most transcendant genius, if he 
neglected to avail himself of those educational advantages 
laced at the disposal of his contemporaries, would find 
imself completely distanced in the race of life, whatever 
might be the bent of his own natural talents. An un- 
educated man can no more compare with an educated one, 
than the fruit of the wild tree can bear comparison with 
that fostered and cherished in gardens and orchards, The 
proper proportion of theory and practice, to be adhered to 
in technical training, has always been subject to consider- 
able latitude. In other words, this signities, with skilled 
workmen, the portion of time to be allotted respectively to 
the workshop and the lecture-room. By various Acts of 
Parliament, relating to the employment of children and 
oung persons in manufactories and other similar esta- 
Coateneatn, the maximum number of hours during which 
they are permitted to be employed manually, that is, in the 
workshop, is fixed, and a heavy penalty is attached to any 
infringement of the law. But no proper provision is made 
for a proportion of this time to devoted to the class- 
room, for herein lies a difficulty to be solved, before we 
can be said to have made a commencement in technical 
education. Whether it is to be effected by compulsory 
measures alone, or by a judicious combination of Govern- 
mental interference and private acquiescence, remains to be 
seen; but one thing is perfectly certain, that the authorities 
must take active steps for ameliorating the educational 
status of our skilled workmen and artisans, 


MARINE BOILERS. 

A rew men, believing that the promulgation of theories 
of any kind, sound or unsound, aids their progress through 
life, avail themselves of every opportunity which presents 
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itself for denouncing the practice of those firms who have 
made England famous as u nation of engineers, and 
endeavour to obtain notoriety, if not reputation, by 
advocating the adoption vf systems of construction which 
have nothing to recommend them but the fact that they 
ossess a2 guasi novelty. As a rule, these men are 
oreiguers, aud the fact, in a measure, excuses the liberty 
they take. We could even respect prejudices which spring 
from love of country; but it does not follow that we are to 
accept as convincing, arguments couched in the form—* We 
in America have done such and such things; you are all 
wrong, because you don’t do likewise.” We do not hold 
that English engineers can learn nothing from Frenchmen, 
or the people of the United States; but the history of 
engineering affords reason for thinking that the engineers 
of other nations should put forward their views, and assert 
their claims to teach us, with some little modesty; and this 
is especially true of Americans, who never yet originated 
any really great invention, and who, even in the present 
day, can adduce no proofs whatever that, as mechanical 
engineers in the highest and grandest sense of the words, 
they rank with Englishmen. That the people of the 
United States are excessively ingenious, no one doubts; 
but the current of American ingenuity has, with few 
exceptions, run in insignificant rills. In the production of 
apple-parers, cherry-stoners, and pea-shellers, America 
“whips creation,” but, in the turning out of heavy machinery, 
the nation compares unfavourably with England. This is 
especially true of marine engines. If we except the 


machinery of some of the river steamers of the 
United States, we find nothing in the productions 


of great American establishments worthy of imitation. 
The United states navy is, as a whole, the worst engined 
navy in the world; and no more conclusive argument in 
proof of this statement can be adduced than the fact that 
not long since an engineer, himself an American, strongly 
advised the United States Government to send to this 
country for all the machinery they required. It would be 
ungracious to our American brethren to dwell further on 
facts such as these, 

It is unnecessary here to refer to all the objections 
brought against English practice by Americans, One, in- 
cidentally mentioned by ourselves, in a recent article on 
marine engines, will suilice. Our boilers, we are told, are 
bad, and the best way of improving them is at once to 
discard water legs, water bottoms, and the multiplication 
of furnaces. in the States it appears that a few 
river steamers have been fitted with boilers contain- 
ing only one or two furnaces, of vast dimensions; 
and, as these boilers have made steam to supply large 
engines; and as they possess the two great advantages of 
being American, and little known in this country, 
they answer indifferently well, for the purpose referred 
to in the first paragraph of this article. We are told 
that English marine engineers would do well to adopt them 
forthwith; and as there is room to doubt that these argu- 
ments would alone suffice to render huge furnaces popular, 
with such a prejudiced lot as English engineers. We are 
further told that by dispensing with water legs and water 
bottoms, we should save a great deal of weight. It is not 
asserted that the Americanised boiler would make more 
steam, or last longer, or be generally more efficient ; it 
would be lighter and simpler, and easier to make—that is 
all. We have thought it worth while to examine these 
statements, because it is desirable that marine boilers should 
be made as light as is consistent with safety and efficiency; 
and any suggestions based on even limited practice, tending 
that way, deserve consideration. 

One of the authorities cited by the advocates of large 
furnaces is Mr. Bartol, the author of, we are told, an 
“admirable work on the marive boiler.” We wished to 
see for ourselves what Mr. Bartol—himself an American, 
knowing, perhaps, as much of marine boilers as any man 
in the United States—says of large furnaces, and, at page 
142 of his book, we found the following passage :—‘ There 
is one point to which I wish to draw particular attention, 
and that is, the necessity for having an increased number 
of furnaces of reduced width in our boilers, and con- 
tinuing the separation to the chimney, if possible. 
The advantages to be derived from this arrangement are 
increased surface in immediate contact with the fire, and a 
very much more regular supply of steam; for it is evident 
that where a boiler nas but two furnaces, nearly one-half the 
efficiency will be destroyed while one furnace is being fired, 
and, of course, the pressure of steam is reduced, and as one 
evil often begets another, so this has introduced the use of 
blowers, on the principle that two wrongs make a right, I 
suppose, for that is the only one on which it can be 
advocated. Sea steamers should never use blowers; if they 
are required, the boilers aredefective.” Theitalicsin the fore- 
going passage are ours. The opinions expressed are, we need 
hardly say, held by all English marine engineers of eminence. 
We can commend Mr. Bartol’s little book to the notice of 
our readers. A copy may be found at the patent library 
in Southampton-buildings. The work contains many ex- 
amples of boilers with large grates, but not a single 
record of any remarkable performance in the way of evapo- 
ration. That of the America gives the best result—7-82 lb. 
of river water per pound of coal; while the Baystate, run- 
ning a short distavce in sea water—the rest in fresh—eva- 
porates but 5'821b. It may beacceptedas proved by American 
practice, that nothing is to be gained in economy of fuel by 
the use of furnaces 14ft. or 15tt. by 7ft. Mr. Bartol has so 
well pointed out one objection to their use that we need 
not further refer to it, except to add that, when the tire on 
such an enormous grate as that just named, comes to 
be cleaned, the .production of steam must be reduced to 
the extent of one-feurth, or one-half—a matter of little 
consequence in a river boat, stopping frequently at landing- 
places, but of the greatest importance in an ocean steamer. 

As regards the suggestion that water bottoms should be 
done away with, it is only necessary to point out that many 
boilers are now in use in this country, and have been for 
years, without water bottoms. It hasnot been found, however, 
that they present any peculiar advantages, and they are 
not quite so easily fitted in a ship as ordinary boilers. 


If any of our readers will take the trouble to make a few 





calculations, they will find that, by oe the water 
legs and water bottom of a marine boiler, and throwing 
three or four furnaces into one, little or no saving in weight 
will be effected, whilst the heating surface of the fire-box— 
the best and most efficient of all—will be materially 
reduced. Annexed are sketches of the lower portions of 
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an ordinary English, and what we shall term an American 
boiler. Certain portions—such as the tubes and uptakes 
—will, of necessity, be the same in both, and of these we 
have not calculated the weights or areas. The English 
boiler has three furnaces, 7ft. long to the commencement 
of the uptake, and each 2ft. 10in. wide; the intermediate 
water legs, including the thickness of the plates—?in.—are 
each 4in. wide, The average height of the furnacecrowns over 
the bars is 2ft. lin.—rather more than usual, but we like a 
roomy furnace. The average depth of ash-pit is 1ft. Gin., 
the total height of each furnace being 3ft. 7in. The extreme 
width of the boiler is 12ft. 9in. The weight of each 
furnace,—tin. plates—neglecting the uptakes, furnace bars, 
&c.—will be, for the crown, 4 cwt. 0 qr. 16 lb.; for the 
flat portions of the sides above the grates, 3 qr. 21 lb.; 
for the sides below the grate bars, 2 cwt. 3 qr. 7lb.; and 
for the bottom plate, 3 cwt. 1 qr. 3 lb.—or, in all, 
10 ewt. O qr. 19 lb. ; this, multiplied by 3, gives 
1 ton 10 cwt. 2 qr. 1 Ib. as the weight of the three fur- 
naces, to which must be added something for laps, rivets, 
stays, &c., which, at the most, will bring the weight up to 
two tons. The weight of the bottom plate and the boiler 
sides, to the level of the furnace crowns, will be about 
one ton. The total weight of so much of the lower portion 
of the boiler up to the furnace crowns will be three tons. 
The heating surface above the level of the grates will be 
38ft., nearly, per furnace, or, for the three, 114ft. 

The American boiler, being without water legs or 
bottom, must be supported over the grate bars by brick- 
work built within east or wrought iron plates. The struc- 
ture of the furnace must be very strong to sustain the 
great superincumbent weight, especially in a rough sea; 
and substantial floor plates of some kind will be necessary 
to protect the bottom of the ship from the intense heat 
radiated downwards from a grate 11ft. 8in. by 7ft. We 
think most engineers will agree with us, that the brick- 
work, the casi iron furnace plates, and the plates laid under 
the grate, will weigh quite as much as the water legs of the 
English boiler. ‘Two tons of cast iron and firebrick will 
not go very far in the construction of a furnace 3ft. Jin. 
deep, 7ft. long, and 12ft. 9in. wide, intended to carry, 
moreover, a large marine boiler containing many tons of 
water, in a seaway. Nor is this all. The furnace crown, 
now the bottom of the boiler, would weigh half a ton, 
without stays; and if supported by bridge stays, these last 
would weigh 30 cwt.; if by sling stays, the weight would 
not compare quite so unfavourably with the English boiler. 
Thus it appears that the idea that any advantage could 

secured by the adoption of the proposed system, as 
regards saving of weight is concerned, is simply chimerical. 
Of the two, the English boiler would, ceteris paribus, be the 
lighter. The heating surface.of the American furnace 
would all be concentrated in the crown plate, 11ft. Sin. 
by 7ft. representing an area of 81°6ft., against an area of 
114ft. in the English boiler. In other words, the American 
boiler would have but 70 per cent. of the furnace heating 
surface present in its rival. 

We shall not extend this article, by calling attention at 
length to the objections to the use of large, flat, furnace 
crowns. They are always liable to come down however 
well stayed. it is utterly impossible to keep them of an 
eauable temperature throughout, and the consequent ex- 
pansion and contraction, continually going on, tells with 
fatal effecton them. Our readers may rest assured that 
English engineers do not retain the ordinary type of marine 
boiler, without good reasons; and it is quite certain that 
American brains have not yet originated anything likely to 
supersede it, whatever may be said to the contrary. 
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Patent-ofiice Publications. 

Tu second volume of the index to foreign scientific 
periodicals, contained in the Free Public Library of the 
Patent-office, has just been published. It consists of the 
fortnightly journal, extending over twenty months, from 
January, 1867, to August, 1868, inclusive, together with a 
very carefully edited, subject-matter index of the articles 
which have appeared in the foreign periodicals taken by 

















the library during that period, to which each number of 
the journal itself, as it appears, furnishes a complete index 
by the names of the writers. ' 

The volume before us, therefore, forms a double index 
to the entire periodical scientific literature at present pub- 
lished out of England; for, such is the liberality with 
which the Patent Library is supplied, that we may safely 
conclude it contains every work of value of this class, The 
immense importance, to either the theoretical or practical 
inquirer, of this branch of the library, seems to be but 
little known. We know of no institution—even in the 
much-vaunted educational establishments of the Continent 
—where so completea technical repertory isto be found, much 
less one where it is so systematically arranged, and accessible 
bya catalogue, costing only 1d.a week (to be consulted free at 
the library), from which articles for perusal can be selected 
on every imaginable subject of natural philosophy and 
applied science. We feel satisfied that a more extended 
use of these fortnightly indexes would save many an hour 
readers and students, if they even confined their 
inquiries to one or two subjects only. 
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cribes an apparatus for refining 


Propagation Industrielle « 
rap iron, slag, and scrap cast iron, by M. Labat, of the 





tinte-Germaine Foundry, Tarascon (Ariége).— M. Auguste 
Labat, of Tar iscon, has 1 utly introduced an apparatus 
for the refining of scrap iron, slag, and cast iron. This 
ntains three distinct working parts, which, however, form 
but one working furnace, ist, a refining furnace ; 2nd, a 
welding furnace ; and, 3rd, ting furnace, The design is 
in the shape of a ‘T’, the body constituting the reheating furnace, 
and the two wings tle retin nd welding furnaces, The body 
is 1°30 metres long from t to the wings, and 1°05 metres 
wide ; the entire length « he wings from point to point is 
2°15 metres, and their w 1:06 metres. The total length of 
ratus is thus 1'06=2°36 metres, and its 









; 1:10 metres. The interior of 












imilar in dimensions to the re. 
fin urn 2, on rgency, be used for the same pur- 
pose. To effect this the bridge can be removed at will, anda 
second tuyere put in, the arrangement of which is prepared 
beforehand. ‘he flames concentrate in the reheating furnace 


formed by the body of the T, and in their passage they produce 
a white heat in the iron. Charcoal is used in the refining fur- 
nace, coal in that for welding. The blast in the refining furnace 
is given from the tuyeres, and by a single one in the welding 
which are built of fire- 


furnace. The arches of the furnaces 
brick where they coyne in contact with the tlame—as well as the 
soles, are curved elliptically, so as to concentrate the heat. The 


chimney is placed at the extremity of the body of the T (re- 
heating furnace), and need be of no great height. It is provided 
with a damper, to diminish the draught, so as not to cool 
the reheating furnace. Two are made at the level 
of the soles of the reheating furna at the end 
under the chimney, the other at one of the sides, open- 
ing on to the rolls or hammers; the first door is used 
for the larger, the second for the smaller pieces. A square 
opening of 0°22 metres is made in the welding furnace to heat 
the balls. ‘The wall for separating the welding furnace, and that 
for reheating the balls, is 0°15 metres thick; two square holes, 
0°04 metres in size, made at the commencement of the vault, 
allow the flames to play upon them. Another door is made above 
the bridge to utilise the waste heat from the furnace for 
refining the pig, in heating the larger slag and iron. In the 
mason-work of the welding furnace two apertures are left for 
knocking off the scorie. The furnace is clamped together by 
cast and wrought iron bands 0°10 metres wide. : ; 

As already mentioned, charcoal is used for welding. It is 
thrown into the crucible covered with slag, the blast admitted, 
and the feed of charcoal and scrap kept up. Fusion is facilitated 
by the distribution of the blast in all directions, for the welding 
only takes place at the moment that the scrap falls into the 
crucible. This scrap, passing through a strong blast, becomes 
in the same 


doors 


2— one 


decarburated, and gives an extremely fibrous iron. 1 
way castings, iron turnings and filings, old iron utensils, &c. &e,, 
are welded, as well as remains of cast iron, which are broken into 
bits, and mixed with rough slag, nails, rivets, bolts, &c. The opera- 
tion, M. Labat tells us, lasts trom twenty-five to thirty minutes 
to refine a charge of 100 kilos. It can be done in a shorter time 
by placing the iron on the bridge beforehand, by which means 
they are red before beginning. ‘lhe fagot having been made, it 
is shingled and made into two balls, one of which is placed in the 
heating, and the other in the welding furnace. — For this purpose 
coal is employed. The ball, well welded, is put into the reheating 
furnace, and cut into pieces, which are rolled or ham- 
mered. The staff necessary for the work is a# follows :— 
One refinery hammerman, two ordinary refiners, two attendants 
on the refiners, two heaters, two drawers (étireurs), two helpers, 
two attendants for water, two labourers. In twenty-four hours 
4000 kilos. of scrap, slag, and pot metal can be refined; the 
waste is 1000 kilos., leaving 3000 kilos. of iron. The waste irom 
rolling is 16 per cent., say 480 kilos., of the saleable iron in 
twenty-four hours is 2520 kilos.; charcoal used in twenty Sow 
hours, 1200 kilos.; coal, 400 kilos.; maximum price of oy 
iron per 100 kilos., 21f. S6c., equal £8 16s. per ton. iu + 
observable that in other refining systems the produce of 2 single 
furnace in twenty-four hours is only from 700 to 800. _ 
Three ordinary sets of apparatus would therefore be nee 
give the same quantity as the apparatus we have just —— 2 
which possesses, besides, the gredt advantage of being availa 
for three different purposes. k 
Navigation—Rudder index by M. L. Grandin, Lieutenant RN. 
— Hitherto no means has been used to ascertain the correctness 0 


‘ The i f the rudder 
he course steered by the helmsman. The motion of the 
jen : : for the officers to 


leaves no trace, and it is impossible ‘ sade 
know whether their orders have been strictly ong 
out, and whether the deviations from the course _ 
not the result of wrong measures on the part 


I have endeavoured to obviate this difficulty by 
arranging a registering apparatus on which the devietions © 
the wheel index mark themselves, and show exactly 
deviatiens of the wheel. In my system, the piece of paper of 
which the index pencil traces the curve is divided in its ar 
by parallel lines, whose distance is equal to the are of the ye 
described by the wheel needle. Adjusting screws allow nae 
strip of paper being placed so that the datum line TS 
to the keel line of the ship, and in consequence the tiller § 
amidships the pencil will come exactly on this line. Ps 
the ship is not affected by any action of the wind or sea Fe 
deviation will have been indifferently from one side or & 
other, and if the steering has been correct this deviation o 
have been equal on each side. The curve, representing 


the helmsman. 
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motions of the wheel to bring the ship back to its course, should 
be symmetrical with the keel line. If one has been more 
frequently on one side than another, the curve will be more 
to that side, thus showing which side one has been on the most, 
The needle, acting the same as the helm if the curve is 
more to starboard than to larboard of the keel line, the 
helm will have been oftener to starboard than to larboard, and 
consequently the ship will oftener have gone to starboard than to 
larboard in its course. If, in consequence of the wind or a cross 
sea, or of one paddle being deeper than the other, the ship has 
a tendency to one side, a certain number of shifts will be 
necessary to equalise this tendency, and the curve will again in- 
dicate the manner of steering: It will suffice for this to consider 
the line traced with reference to the parallel corresponding 
to the number of shifts necessary to equalise the tendency 
of the ship to go to this side. If four shifts are required 
the curve must be symmetrical on each side of the fourth 
parallel, and if it be more to one side than the other, it is that 
the steering has been bad and the direction of the deviations 
is again indicated. It will be sutlicient to observe from time 
to time with how many shifts one steers, to be able by in- 
specting the curve to know what the steering has been. The 
number of shifts being the same for similar circumstances 
of wind, sea, or leeway, attention will only be necessary when 
circumstances change, which the officer in charge 
will easily perceive. Helmsmen steer much more carefully when 
the index works. The proofs of their inattention, marked 
by themselves on the paper, incite them to make every effort to 
avoid the reprimands and punishments which would be conse- 
quent on a want oi attention to the helm. 
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DORSETT’S PETROLEUM FURNACE. 

Tue following is the report of Dr. Paul on the results 
obtained at the practical trial of Mr. E, Dorsett’s system of 
burning liquid fuel, on board the steamship Retriever, on 
a trip from Deptford to Coal-house Point and back, on the 
2rd October, when the quantities of oil used and of water 
evaporated were noted and checked by Mr. 5. R. Crampton, 
C.E., of Great George-street, Westminster; Mr. Alexander 
Wylie, late of the Royal Mail Company’s Service; and 
Mr. i. Anderson, of John Penn and Son’s. ‘These gentle- 
men, without following Dr. Paul through the chemical 
reasoning worked out in his report, have certitied that the 
facts of consumption and evaporation on which his report 
is based, are correct, and those which actually were 
observed by them on the occasion referred to :— 


REPORT. 
Practical {Trial of Liquid Fuel on board the Retriever, 
Octuber 23rd, 1868, 

Material used, dead oil, weighing 10°5 1b. per gallon; method of 
using the oil, burning the vapour under pressure, according to 
Mr. Dorsett’s patent. 

On starting, at 12.25 p.m., the level of the oil in the vapour 
generators was observed and noted, and, in order to estimate the 
quantity of oil consumed during the trip, the four cylindrical tanks, 
containing the supply of cil, were gauged, and their contents 
ascertained to be as follows :—Internal diameter of drum tanks, 
din. ; capacity at lin. depth = 2°55 gallons, 

Inches, 
22 25 
36°50 


38°50 


Tank No. | contained at starting oil to the depth of ee 
” oo 2 ” ” ” ’ * eo ee oe 
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Total depth of oil in the fourtanks .. os of «+ istid 


The vessel ran down below Gravesend, and then returned to 
Deptford. On stopping there at 5 p.m., the oil in the vapour 
generators was brought to the same ievel as on starting, and, on 
measuring the oil remaining in the tanks, they were found to con- 
tain as follows: —Depth of oil in tank No. |, 36°0in.; tank No. 2, 
3Vin,; tank No. 3, 3in,; tank No. 4, 2°%5in.; total, 44°5in. 
Therefore, the quantity of oil which had been consumed during the 
4h. 35m. was 134°75in, — 44°din. x 2°5d5in. =230°1375 gallons, and as 
the oil weighed 10°5 lb. per gallon, the weight of oil consumed was 
24.6°44475 lb., or 1°078 ton during the 4h. 35m., the average rate 
of consumption being 527°607 lb. = 5025 gallons per hour, or 
8°793 lb. per minute, 

In order to estimate the evaporative duty obtained with the oil, 
the capacity of a portion of the boiler, corresponding to two points 
on the gauge-glass, had been previously ascertained and found to be 
450 gallons, and when the water level in the boiler was at the 
higher one of these points, the feed-water and blow-off cocks were 
closed, and the time observed which elapsed before the water level 
was reduced to the lower point, the engines being kept going 
meanwhile, The evaporation of this 450 gallons of water occupied 
36 minutes, and according to the foregoing determination of the 
average rate of cousumption, viz., 8°79341b, per minute, the quan- 
tity of oil consumed during the 36 minutes was 3.6°56241lb. The 
pressure in the boiler was, on the average, 15 lb., corresponding to 
a temperature of 252 deg. Fah., and the rate of evaporation under 
these conditions amounted to:— 

4500 
316 oeu4 lb, =14'215 lb, per pound of oil consumed. 
Reducing this observed evaporation to the equivalent evaporation, 
at 212 deg. Fah., the result becomes 14°425 lb. per pound of oil 
consumed, which is equivalent to an evaporative duty of 12°356 |b. 
of water, heated from 60 deg. Fah., and converted into steam at 
212 deg. Fah. 

During the trial very little smoke was produced, and during 
great part of the time there was none at all, The temperature of 
the furnace gas, passing into the funnel, ranged from 250 deg. to 
350 deg. Cent. (= 482 deg. to 662 deg. Fah.), or, on the average, 
about 072 deg. Fah., and, as the external atmospheric temperature 
was about 50 deg. Fah., the waste of heat in the discharged gases 
corresponded to an increase of temperature to 522 deg. Fah, 
above that of the air consumed in feeding the furnaces. 

For the purpose of arriving at some approximate estimate of the 
extent to which the result obtained in this practical trial corre- 
sponds with the actual evaporative power of the material used, it 
seemed to me desirable to calculate theoretically the amount of 
heat it is capable of generating, and the maximuin effect to be ex- 
pected from its application, under the ordinary conditions, obtaining 
in practice, upon the same principle which I have already applied 
in the case of petroleum and shale oil. So far as the chemical 
nature of dead oil is known, it is a mixture of several substances, 
such as phenol and cressol, which contains, besides carbon and 
hydrogen, some oxygen, together with a variety of hydrocarbons, 
such as naphthaline, xylol, cumol, cymol, and perhaps others. 
According to the chemical composition of these substances, and on 
the assumption that the combustible carbon and hydrogen they 
contain will generate when burnt, with just sufficient air for per- 
fect combustion, quantities of heat sufficient for converting 
respectively, 11°309%lb. and 41°895lb, of water, at 60 deg. 
Fah., into steam, at 212 deg. Fah., for each pound of carbon 
or hydrogen burnt, when allowance is made for the heat 
rendered latent by the vaporisation of the water resulting from 
the combustion of hydrogen, and for the waste of heat due to the 
furnace gas being di ged at a temperature 680 deg. Fah., 
above that of the air supplied to the furnaces for combustion, the 

evaporative power of these substances, and the evapo- 





rative duty they are capable of effecting, will be as follows, for 
1lb. weight of each :— 
Evaporative power. 
lbs. of water, at 
212 deg. Fah. 
|e ae 
13°0008 4. cc oo co of ce oe 
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1GEBOB .. cc 2c cc cc co co 14945 
Cumol oe oo I16°7B38.. oe oe ce ce co oe 
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It is possible that dead oil may contain other substances richer 
in hydrogen than any of the above, and, in that case, the oil 
would have a proportionately greater evaporative power; but, 
having regard only to those constituents of dead oil which are 
known, it will be seen that their evaporative power varies from 
12°24 to 16°94, and that when burnt, under the conditions above 
mentioned, the evaporative duty of which they are capable varies 
from 10°5 to 14°5 per lb. of each substance, the average evapora- 
tive duty being equal to 13°023 lb. of water, heated from 60 deg. 
Fah., and converted into steam, at 212 deg. Fah., consequently, 
the evaporative duty of dead oil will vary about this amount, 
according to the relative proportions of these substances which it 
may happen to contain. 

The result thus arrived at, on theoretical grounds presents a very 
striking approximation tothat obtained in the practical trial on board 
the Retriever on the 23rd inst., viz. 12°356 lb. for the evaporative 
duty, which is only “667 less than the maximum duty indicated by 
calculation, If it be correct to regard the composition of dead 
oil, as represented above, this approximation between theoretical 
and practical results would indicate that the application of liquid 
fuel, according to Messrs. Dorsett and Blythe’s system, ensures 
not only a very perfect combustion of the oil, but also a very full 
utilisation of the heat generated. The very small amount of smoke 
produced during the trial would involve some waste of heat, and 
would, to some extent, account for the difference between the two 
results; but it must be remembered that, in the trial, the average 
temperature of the furnace gas discharged into the funnel was 
only 572 deg. Fah., or 522 deg. Fah., above that of the air supply, 
while in the calculated result, it is taken as being 600 deg. Fab. 
above the air supply, so that on the practical trial there was a 
more efticient and economical application of the heat generated than 
has been assumed in the calculation. A still further economy of the 
heat generated might be etiected by heating the air supplied to 
the furnaces by the waste heat passing away into the funnel, and 
it is probable that in this way the combustion might be regulated, 
and rendered so perfect that there would not be any waste of heat 
arising from smoke. These considerations lead to and justify the 
presumption that when the various appliances for burning liquid 
tuel, according to this system, shall have been more thoroughly 
pertected, and adapted to the conditions and requirements of steam 
navigation, an evaporative duty of 13!b. per pound of oil burnt 
may be realised. 

But having regard only to the results actually obtained at pre- 
sent, it will be seen that the evaporative duty realised in this 
trial is about 100 per cent. greater than that ordinarily obtained 
with an equal weight of coal in steam vessels (that is to say, a 
duty of about 7lb. per pound of coal consumed). Therefore, the 
weight of oil required to fuel a vessel would be only one-hali 
that required of coal, or the weight of fuel to be carried would 
be only half as much as when coal is used. Then taking the ton 
of coal, as stowed on board a vessel, to occupy forty-three cubic 
feet, aud the ton of oil as occupying thirty-four cubic feet, the 
quantity of oil equivalent to one ton of coal would occupy only 
seventeen cubic feet, so that the saving in stowage space would 
amount to 60°4 per cent. of the space required for coal. 


Evaporative duty. 
Ibs. of water, at 
60 deg. Fah. 
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FOREIGN AND COLONIAL RAILWAYS. 

THE greatest railway now existing in France, is the Paris, Lyons, 
and Mediterranean. ‘he system has gradually grown out of the 
fusion of various lines of less importance, until its extent has come 
to be reckoned, not by tens or by hundreds, but by thousands of 
miles. Thus, a State convention of April lith, 1857, had for its 
object the fusion of the two companies owning lines from Paris to 
Lyons, and from Lyons to the Mediterranean, the assumption by 
the newly-constituted Paris, Lyons, ana Mediterranean Company 
of a part of the network of the Great Central, and the concession 
of various new lines. Another State convention of June 11th, 
1859, fused the undertaking of the Dauphiné Company in the 
Paris, Lyons, and Mediterranean, divided the lines into an old 
and a new network, and granted a guarantee of interest to the 
capital engaged in the latter. Uther State conventions of 
July 4th, 1560, and May Ist, i863, related to new con- 
cessions ; other State conventions of June 9th, 1866, and 
June l7th, 1867, retroceded to the company the portion of the 
network of the Victor Emmanuel situated in France, this re- 
trocession involving the Paris, Lyons, and Mediterranean in some 
responsibilities associated with the great Mont Cenis tunnel. The 
lines, classed in the old network by these conventions, are those 
which unite Paris to the Mediterranean, directing themselves, on 
the one hand, towards Marseilles, and on the other hand towards 
Cette, as well as other lines accommodating the Franche-Comté 
district, and the valley of the Upper Rhéne, as far as Geneva. 
The principal artery ot the new network is the line directing itself 
from Paris to Lyons vid the Bourbonnais, and which extends from 
St. Germain-des-Fossés,as far as Alais, vid Clermont-Ferrand 
and Brioude, It comprises, besides, the Dauphiné lines, and 
lines in the Alpine district, as well as certain transversal 
lines uniting the main lines. The old network presents 
a total development of 1616 miles, of which 12643 wiles are in 
working, leaving 3524 miles still to be constructed. The new net- 
work presents a development of 20153 miles, exclusive of 88} miles 
belonging hitherto to the Victor Emmanuel Company; of this length 
1083% mules are opened for traffic, and 934 miles remain to be 
completed. The expenditure made on the lines of the old network 
amounted, at the close of 1867, to £40,000,000, and there still 
remained a sum of £520,000 to be expended out of the total esti- 
mate of £40,600,000, which served as the basis of the convention 
of 1863, The expenditure made on the new network at the same 
date (December 3ist, 1867), amounted to £41,200,000, exclusive of 
£1,779,200 for the purchase of the Victor Emmanuel. The expendi- 
ture remaining to be imputed to the guaranteed capital, which was 
fixed at £49,000,000 by the Convention of 1863, was thus about 
£8,000,000; but the expenses already incurred, and more recent 
estimates prepared as to the outlay still remaining to be made, 
notably exceed the original calculations upon which previously con- 
cluded conventions were based. This state of things is not peculiar to 
the Paris, Lyons, and the Mediterranean; other companies have also 
had to indicate a similar situation. Indeed, the continual increase 
in the cost of the lands purchased, the greater price of labour, the 
development of tratlic involving the purchase of increased quan- 
tities of rolling stock, the extension of stations, and the laying 
down of double lines, explain and justify the excess which has 
arisen upon the original estimates. it is now proposed to transfer 
from the new to the old network, lines of an aggregate length of 
9774 miles, and representing a total outlay of £35,024,000; this 
proposition has, of course, the effect of largely increasing the old 
network, materially diminishing the new network, and re- 
ducing to a very important extent the new network capital 
guaranteed by the State. The company, by a convention of the 
current year, accepts a concession of seven new lines ; of these five 
are conceded definitively, and two eventually. The first lines pre- 
sent a length of 105g miles, but from this total we must deduct 
74 miles, the length of a line conceded from Salon to Miramas; the 
concession of this, pronounced definitive by a recent convention, 
annuls an eventual concession of a line from Salon to Rognac, the 
effective length of the new definitive concessions being thus re- 
duced to 984 miles. The lines conceded eventually have a total 
length of 50 miles, which may bei according to the routes 





adopted, to 734 miles, The convention of this year also definitively 
incorporates in the old network of the Paris, Lyons, and Mediter- 
ranean, the undertaking of the Bességes and Alais Railway Com- 
any, the purchase of which was authorised by a decree of 
february 10th, 1866. In connection with the retrocession of the 
French portion of the undertaking of the Victor Emmanuel Rail- 
way, nothing positive has yet been determined on, as the State 
considers it its interest to maintain a provisional state of affairs 
until the completion of the great Alpine tunnel enables all parties 
to appreciate more accurately than they can at present the conse- 
quences of that important fact from an international traflic point 
of view. Meantime, however, the Paris, Lyons, and Mediter- 
ranean undertakes upon certain conditions to advance to the State 
the sums which may from time to time become due by the French 
Government to the Italian Government, for the construction of the 
Mont Cenis tunnel. The advances thus made will receive a guaran- 
tee of interest, the effect being that the French Treasury, instead 
of having to pay a considerable sum down, will only have to pro- 
vide for a series of annuities, 

The traffic of the unfortunate Bombay, Baroda, and Central 
India Railway has again been interrupted by excessive floods. The 
two other leading Indian railways—the East Indian and the Great 
Indian Peninsula—have, however, made pretty good progress in 
their receipts this half-year. The Great Indian Peninsula has 
made good the fine Mhow-Kee-Mullee viaduct, which fell last year, 
but it has not yet completed its junction with the East Indian at 
Jubbulpore. When a union is established at the point indicated 
between the two important systems, great mutual benefit can 
scarcely fail to result, while solid material advantages will also be 
conferred upon India generally, Further benefit will be secured 
to the Great Indian Peninsula and the Madras Companies, when 
they also effect a union, as they will some day, between their lines, 
Tbe Madras is even now gradually developing an important traffic; 
and as it has been carried out more economically than either the 
East Indian, or the Great Indian Peninsula, it promises to cle 
the guarantee of interest which it has received from the State in 
common with all the Indian railways. 

It appears that the whole expenditure of capital on the Victorian 
(Australia) Government railways to the close of 1867 was 
£10,855,759, while the net revenue acquired in 1867 was £284,961. 
The, construction of the Sandhurst line was attended with a dis- 
puted claim from the contractors, Messrs. Cornish and Bruce, for 
asum of £304,763; Messrs. Cornish and Bruce agreed to accept 
£107,519, with interest, and on these terms their claim was 
eventually settled in full for £118,492. Certain matters in dispute 
with the contractors for the Geelong and Ballarat line still remain 
to beadjusted. The rolling-stock upon the lines, at the close of 1867, 
comprised forty-four passenger, and thirty-three goods locomotives, 
The number of vehicles for the carriage of passengers, including 
one state carriage, was 142, The number of wagons was 1143, and 
of horse-boxes, carriage trucks, and vans, 108, The traffic of the 
lines appears to have shown a certain stagnation in 1867, but it 
has been increasing this year. Mr. T. Higinbotham is engineer-in- 
chief. 

While the Americans are energetically carrying out a great line 
across their territories so as to connect the Atlantic and Pacific 
Oceans, Mr. Alfred Waddington is energetically advocating the 
importance of establishing an overland railway route to the East, 
vid British North America. Mr. Waddington quotes the following 
observations of the Revue des Deux Mondes :—‘* England and the 
United States are both of them fully sensible that the time has 
arrived when the sceptre of the commercial world must be grasped, 
and held, by the hand of that power which is able to maintain the 
most certain and rapid communication between Europe and Asia, 
It is not merely by the Isthmus of Suez andthe Red Sea that, 
henceforth, trade with the East will be carried on. The commercial 
empire of the world will, henceforth, belong to the power which is 
the first to establish a direct route across the continent of America, 
so as to communicate rapidly with the Great East on the Pacific 
side, and with Europe on the Atlantic side. This will be the great 
highway by which the products of Europe will have to be carried 
to the eastern world.” There appears no doubt that the Americans 
will be the first to establish the communication, the advantages of 
which are so eloquently depicted by the Revue des Deux Mondes, 
but that is no reason why, as Mr. Waddington urges, another com- 
petitive Pacitic railway should not be established through British 
territory. Mr. Waddington, however, complains, and with justice, 
that in England every one is so much absorbed in his own affairs, 
and so habitually ignorant on colonial matters, that if he has per- 
chance heard of the (American) Pacific Railroad he neither thinks 
about it, nor cares about it; still less has he reflected on its conse- 
quences. In fact, poor Mr. Waddington has found that his 
pet project is regarded in England as nothing more than a colonial 
question. 


Sourtn KensineTron MuseuM.—Visitors during the week ending 
31st October, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 am, to 10 p.m., 12,963; on Wednesday, Thursday, and 
Friday (admision 6d.), from 10 a.m. till 5 p.m., 1907; total 14,870, 
Average of corresponding week in former years, 10,696, Total 
from the opening of the Musuem, 7,878,969. 

THE Parsons GuN.—We have receiveda letter from Mr. Parsons, 
calling our attention to the fact that his converted gun weighs only 
5 tons, instead of 7 tons, which is, we believe, the weight of the 
complete gun, carriage, &c., as a whole, The gun has withstood in 
all 165 rounds. Mr. Parsons further informs us that a most care- 
ful examination of the tube has proved it to be still perfect, only 
slightly enlarged. 

CIVIL AND MECHANICAL ENGiNrERS’ Socrety.—On Saturday 
evening last, the members of this society aud their friends, about 
forty in number, dined together at Andertun’s Hotel, Fleet-street, 
Mr. Benjamin Haughton, president of the society, ocoupied the 
chair, and Mr. Black, vice-president, the vice chair. ‘he pro- 
ceedings were more of a social than a formal character, although 
they had throughout a professional complexion. The evening was 
so pleasantly spent, and the experiment so completely successful, 
as to make it extremely probable that this will be the first of a 
series of annual dinners of the members and friends of the society. 

ANTHROPOLOGICAL Socrety.—On Tuesday evening last, the 
first ordinary meeting, for 1868, of the Anthropological Society, 
was held at St. Martin’s-place, Dr. James Hunt, F.S.A., president 
in the chair. Sir Duncan Gibb, Bart., M.A., read a report “Oa 
Anthropology at Norwich,” in which he stated that very few 
papers on this subject were read there, because the sitting of the 
Congress of Prehistoric Archwology at the same time, divided 
the attention of those interested in such matters. Next year this 
disturbing cause will be absent, as the congress has to meet then 
at Copenhagen; besides, he stated, at the meeting of the British 
Association at Exeter in 1869, a special department will be 
nominated for anthropology. Mr. Walter C. Dendy, F.R.C.S., 
read a paperupon “* Anthropogenesis,” in which he controverted the 
opinions of Darwin and Sir John Lubbock, as to the gradual 
evolution of man, from the lower orders of the animal creation, 
and upheld the view that the Mosaic account of creation is much 
more in harmony with the facts as yet established by anthro- 
pologists. Among the speakers who took part in the debate Dr, 
Duncan suggested that the society should do little or nothing in 
the discussion of theories of this kind, but confine themselves to 
concrete facts. When the Geological Society first started, it got 
into much trouble by the discussion of theories founded upon 
incomplete evidence, and experience soon taught them to confine 
their attention to hard facts alone. So much did this become a 
habit, that now it is almost impossible to broach a theory at the 
Geological Society, and he thought it wise to follow the example, 
Several members concurred in these views, Mr, Carter Blake, 
F.A.8.L., stated that all the anatomical evidence at present 
collected shows that upon going very far back into antiquity, 
there is a very slight approach in the structure of man to that of 
the simiie, but the approach is very slight, not at all “the missing 
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1985, JOHN PeRRy, Rathdowney Brewery, Queen’s County, 
ments in packing bottles and similar articles.” —19¢h June, 1868. 
£004, SAMUEL BOWEN, CHARLES GLOVER, RICHARD HARRIS DAVIS, 


MIEN UBLL, EDWIN SHELDON, WILLIAM FARMER, LUKE MASKALL, 
EnuaH COLBURN, and JOHN CYRUS COLE, Smethwick, Staffordshire, 
‘** Improvements in machinery for cutting or worming screws.”—20¢Ah June, 
1868. 


“Improvements in the construction of ships or vessels of war.” 
August, 1863. 

2830. EowakD THOMAS HuGHeEs, Chancery-lane, London, ‘“ Improvements 
in apparatus for grinding, smoothing, and polishing glass, marble, and 
other similar substances.”— A communication from the Incorporated 
Society of Mirror and Glass Workers, Hainault, Belgium.—18th September, 
1868. 

2910. WILLIAM HENRY JAMES GROUT, Havering-street, Commercial-road, 
London, * Improvements in the construction of apparatus and moulds for 
the manufacture of tobacco pipes and other similar articles.”"—22nd 
September, 1868. 


Sth 


in breech-loading fire-arms.""—A communication from Laurent 
Liége, Belgium. 

2950. ROBERT OXLAND, Plymouth, Devonshire, and JOHN HOCKING, jun., 
Redruth, Cornwall, ‘: Improvements in calcining ores and minerals. 
September, 186+. 

3014. JEAN OLIVIER, Rue Moreau St. Antoine, France, “ Improvements in 
the mode of and apparatus for obtaining motive power by means of the 
wind.” —1st October, ibs. 

3072, JosePH CHAUDRON, Brussels, Belgium, ‘‘ Improvements in boring or 
sinking pits or shafts for mines and other purposes, and in apparatus and 
tools ewployed therefor.” 

3076. THOMAS SAGAR and THOMASS RICHMOND, Burnley. 
provements in looms for weaving.” 

3077. FREDERICK AYCKBOUKN, outhampton-street, Strand, London, ‘‘ A 
new or improved combined Jead pencil and eraser ” 

3982. WILLIAM BLAND, Keighley, Yorkshire, ** improver: 
weaving.” 

3034. JOHN ARNOLD, Sheffield, ‘‘ Improvements in the construction of steam 
boilers.” 

3:8 FrRaNcts ZYSEL, Birmingham, ‘‘Improvements in expanding or ex- 

tending frames for furniture and other articles.” 

090, MOSES PHILIP MANFI¢LD, Northampton, *‘ Improvements applicable 

to the soles of boots, shoes, clogs, and other coverings for the feet.” 

12. ALBXANDER MACMILLAN, Woodville-grove, Mildmay Park, London, 
**Improvements in butions or fastenings, and in the method of fixing 
buttons or fastenings to garments and other articles.” —8th Uctoher, 1s6-. 

3094. HENRI ADKIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘Improvements in pumps.”—A communication from Phillippe Trichet, 
Nieuil, France. 

3096. WILLIAM JARVIS, 


Bovy, 








nts in looms for 
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New Brighton, Cheshire, ‘Improved label 


stances. 


propelling boats on canals and other narrow watercourses, and in the mode 
of constructing such said boats ” 

2104, SAMUEL TRAGHEIM, Swinton-street, Gray’s-inn-road, London, “ An 
improved method of and apparatus for washing, dyeing, cooking. and 
wholly or partly dissolving substances of vegetable, animal, or mineral 
origin, and for evaporating and concentrating solutions of the same sub- 
stances.” 

3105. JAMES CLIFFORD MORGAN, HENRY MACAULAY, and Francis WILLIAM 
WaipeE, Bath Works, Rotherham, Yorkshire, ‘ Improvements in the 
manufacture of cast iron cisterns, lutes, and covers.” 

3106. WILLIAM THOMAS READ, Old Broad-street, London, ‘‘ Improvements 
in treating bottles to prepare them to receive beer or other fermented 
liquor, and in apparatus employed in such treatment.” 

3108. JOHN GriFFiTHs, Chesterfield, Derbyshire, ‘*‘ Improvements in the 
manufacture of piles of iron or stee], or of iron and steel, for the manu- 
facture of rails, angles, axles, tires, shafts, and other articles.""— 9th October, 
1568. 

3110. GEORGE PETRIE GRANT, Knight’s-piace, Wandsworth-road, Surrey, 
‘* Improvements in bung bushes tor casks and similar vessels, and appa- 
ratus for fixing same.” 

3111. FREDERIC BARNETT, Rue de Rivoli, Paris, ‘‘ An improved system of 
paving by the employment of natural or artificial bitumen combined with 
iron ore, and for an improved process of manufacturing the artificial 
bitumen.” 

3112. THEODORE MeRzZ, Hebburn, Durham, and GEORGE THOMSON, Pelaw- 
Main, Durham, “Improvements in calcining ores, minerals, and other 
substances, and in furnaces therefor.” 

3114. SaxON JOHN MACCARTHY, Charlotte-street, Fitzroy-square, London, 
“A new construction of fastenings for securing boots and shoes and other 
articles of dress or wear, such fastenings being also applicable for closing 
or securing receptacles, wrappers, or otner flexible articies ” 

3116. WILLIAM HENKY SAINT AUBIN and BENJAMIN BenTON, Wolverhamp- 
ton, Staffordshire, ‘* Improvements in cocks, taps, and apparatus for draw- 
ing off liquids or gases from p.pes, casks, or other vessels, and for filling 
casks and other vessels with liquids or gases." —10th O tuber, 1+ 68, 

3127. JosePH WAkD, Lambourn-road, Clapham, Surrey, ** Improvements in 
apparatus for communication between the passengers, guards, and drivers 
of railway trains.” 

3131. FuaANcoIs ALEXANDER Le Mat, New Orleans, Louisiana, U.S., ‘ Im- 
provements in the construction of revolving and repeating fire-arms.” — 13th 
October, 1363 

3147. Eomusp LEacu, Rochdale. Lancashire, ‘- Improvements in travelling 
lattices used for conveying fibrous materials into or out of machines.”— 
14th October, 168. 

3153. CHARLES GODFREY GUMPEL, Leicester-square, London, *‘ Improve- 
ments in locks and latches.” 

3157. GREGORY CULLING ATTREE and THOMAS DERMER, Wood-street, 
Cheapside, ‘‘ An improved method of and apparatus for fastening scarves 
and other similar articles.” 

3159. EowarD PsyTON, Birmingham, ‘Improvements in spring mat- 
tresses applicable to bedsteads and other articles of furniture.” 

3161. JOHN BALL, Nottingham, and ALEXANDEK BALL, Radford, Notting- 
ham, ‘‘ Improvements in the manufacture of lace made on bobbin net or 
twist lace machines, and in machinery or apparatus employed therein.” 

3162, IsipOkKE ALEXANVRE VACHFKOT, Notting-hill, London, “ Improve- 











Grants and Dates of Provisional Protection for Six Months. 


** Tmprove- 


THOMAS STANFORD, and THOMAS SCOTT, Birmingham, and ALEXANDER 


2452. THOMAS RIDLEY OSWALD, Pallion High-yard, Sunderland, Durham, | 


2942. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements | 


—25th | 


Lancashire, ‘* Im- | 


attachments for poison bottles and bottles containing dangerous sub- | 


3100 EVAN EVANS, Neath, Glamorganshire. ‘‘ Improvements in the mode of | 


Nov. 6, 1868, 





Inventions Protected for Six Months on the Deposit ot 


Complete Specifications. 


$227. WALTER KITTREDGE FOSTER, Massachusetts, U.S., “Certain new and 


useful improvements in carriage wheels.” — 21st October, 1868. 
3233. GeOnGe TOMLINSON BOUSFIELD. Loughborough Park, 


2nd October, 1568, 


—23rd Uctober, 18 
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Nicolle, Sydney, New south Wales.—2sth October, 1868, 


Patents on which the Stamp Duty of £50 has been Paid 
2760, JAMES JOHNSON, Stoke-upon-Trent, Staffordshire, ‘+ Crossings,’ to be 


employed on railways or tramways.” —26th October, 1868. 


2839. RICHARD SMITH, jun., Unity Flour Mills, Belper, Derbyshire, “ Mill- 


stones.” —3rd November, 1865. 


2898. Epwarp JOHN Davis, Globe Wharf, Mile-end, London, “Treating 


brewers’ grains.”—10th November, 1865. 
| 2789. WILLIAM WHITTLE, 
| manufacture of nails.”—30th October, 1865. 
| 2795, WILLIAM DEAKIN, Great Bar, 
| _ JOHNSON, Tettenhall, Staffordshire, “‘ Ordnance.” —30¢h October, 1865. 
| 2806. MOSES BaYLiss, Wolverhampton, Staffordshire, 

October, 1865. 
>, 








2nd November, 1365. 





Patents on which the Stamp Duty of £100 has been Paid. 
2745. MYERS Myers, MAURICE MYERS, and WILLIAM HILL, Birmingham, 


&c.”—1st Norember 1*61. 
2900. GEORGE PA&RY, Ebbw Vale Ironworks, Monmouthshire, ‘‘ Iron and 
steel.” —18th November, 1861. 





Notices of Intention to Proceed with Patents. 

1985. JOHN Perky, Rathdowney Brewery, Queen's County, * Improvements 
in packing bottles and similar articles.” —19¢h June, 1863. 

2001. JOHN BOWNALL, Grantham, Lincolnshire, ‘* Improvements in thresh- 
ing machines, : in other machinery to be used therewith.” 

2004. SAMUEL BOWEN, CHARLES GLOVER, RICHAKD 
THOMAS sTANFORD, and THOMAS ScoTT, Birmingham, and ALEXANDER 
Misn BELL, EDWIN SHELDON, WILLIAM FAkMER, LUKE MASKALL, 
ELWAH COLBU«N, and JuHN CYRUS COLE, Smethwick, Staffordshire, 
‘* Improvements in machinery for cutting or worming screws.”—20 h June, 
1*68, 

| 2006, ROBERT AUSTIN and WILLIAY Kerr AvsriIN, Glasgow, Lanarkshire, 

N_.B., ** Improvements in rotary engines and pumps.” 

2015. GEOnGr TAYLuk, Bradford, Yorkshire, ‘* lmprovements in the con- 

d shoes, also i. means to be used in connection with 


















struction of boots 3 
|} such construction.” —22nd June, 1868, 
} 2018 CAMERON Macartney HARWOUD DOWNING, Gloucester-terrace, Hyde 
| Park, W., London, “ Improvements in fire-arms, in the method of dis- 
charging them, and in the cartridge "- 23rd June , 1868 

2034 JONATHAN MITCHBLL, Bradford, Yorkshire, ‘‘ Impeovements in fur- 
naces.” 

2035, SAMUEL Owens, Whitefriars-street London, and THOMAS PATTERSON, 

} Kennington, Surrey, ‘‘ Improvements in winches and cranes or apparatus 
for raising or moving heavy bodies "—74th June, 1868, 

2046, ARTHUK DANIEL AULTON, Walsall, Staffordshire, ‘‘A new or im- 
proved mode or manner of giving motion to sewing machines and other 
like pieces of mechanism.” 

GoonseR GARRARD, Harlow, Essex, ‘‘ Improvements in rick 
cloths th June, 18638 

2051. CHARLES HASTINGS, JAMES BricGs, and JAMES Law, Bradford, 
Yorkshire, ** Improvements in machinery and apparatus for finishing yarns 
made of wool and other fibrous substances ” 

2054. MICHAEL Burke, Liverpool, ‘* Improvements in folding chairs ” 

Liverpool, ‘‘Improvements in marine 























2055. THOwAS WINDER, chain 
stoppers.” 

2056. ROBERT CLOUGH, Grove Mill, Keighley, Yorkshire, ‘‘ Improvements in 
looms for weaving.” 

2061. Luke THOMAS, Leadenhall-street, London, “A new or improved 
apparatus to be used along shore for the distillation of pure water 
from salt water or water impregnated with carthy or other matters.”—26ih 
June, 1868. 

2071. GILBERT McCULLOCH, Manchester, “‘ Improvements in thread polish- 
ing machines.” 

2077. WiLLtAM CHARLES STIFF, Birmingham, “Improvements in breech- 
loading fire-arms and ordnance, and in cartridges for breech-loading fire- 


arms. 

2078. WILLTAM RoOBEkT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ An improved mode of and apparatus for dyeing textile fabrics and 
yarns.”—A communication from Lows Gouchon, Lisieux, France.—27th 
June, 1868. 

2079. SAMUEL HANNAH, Haughton-le-Skerne, near Darlington, Durham, 
“ Certain improvements in fluid meters.” 

2082. RICHARY SHAW and JOHN CLAYTON, Higher Walton, near Preston, 
Lancashire, ‘‘ Improvements in looms for weaving.” 

2084. ALFRED VINCENT NEWTON, Chancery-lane, London. “ Improvements 
in liquid meters.”—A communication from Robert Creuzbaur, Brooklyn, 
New York, US 

2087. CLINTUN EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of shawls and other like fabrics.’—A communication 
from Anthelme Pin, Lyons, France.—29th June, 1868, 

2093. JOSEPH BLOMFIELD, Colchester, Essex, ‘‘ Improvements in stands or 
tables, especially applicable for sewing machines.” 

2094, MARCUS BeBxO, Manchester, and OswaLD HOPpwoop and WILLIAM 
ELAM, Liverpool, *‘ Improvements in mechanism or apparatus to be em- 
ployed for numbering and printing tickets consecutively.” 

2098. GEORGE ALDER, Newcastle-on-Tyne, Northumberland, ‘ lmprove- 
ments in screw propellers for propelling vessels.” —30th June, 1868, 

2099. ROBERT WakD, North of England Advertiser Office, Newcastle-upon- 
Tyne, ‘‘ Improvements in machinery for spinning or twisting tobacco and 
otherwise preparing it for sale.” 

2100. THoMAS Wakpb and WALTER SHAW BLACK, King’s Lynn, Norfolk, 





ments in the construction of buildings, and in beams or girders employed 
therein.” — 15th October, 1868. 

3167. RICHARD PeakCe, Swansea, Glamorganshire, ‘ Improvements in the 
separation of copper and other metals from silver and gold, the same being 
applicable to other metallurgical operations.’ 

3171. WILLIAM EDWAkD NEWTON, Chancery-lane, London, ‘‘Improve- 
ments in the manufacture of syrup and sugar.”—A communication from 
Narcisse Pigeon, Brooklyn, New York, U.S.—16th October, i868. 

3179. Davip WILSON, Dundee, Forfar, N.B., ‘‘ An improved drag or brake, 
for the wheels of vehicles ” 

3181. WILLIAM THOMPSON RICKARD, Crown-court, Threadneedle-street 
London, and WILLIAM CARNE Pa’ IL, Moorgate-street, London, ‘‘ Improve- 
ments in apparatus for washing ores and other matters, and the separation 
of the metals contained therein or combined therewith.” 

3183. HeNKY BUNNING, jun., Field House, New Cross, Surrey, ‘‘ Improve- 
ments in apparatus for burning combustible liquids in furnaces.” 

3185. RICHAKD ANGELL GREEN, Strand, London, ‘ Improyements in the 
preparation or treatment of the folded paper sheets used for printed 
works, and in apparatus for effecting such preparation or treatment.”—17th 
October, 1868. 

3187. THoMAS WRIGLEY and JOHN RICHARDSON, Manchester, ‘‘ Certain 
improvements in looms for weaving.” 

3189. BuisTOW HUNT, Serle-street, Lincoln’s-inn, ‘‘An improvement in 
scissors.”—A communication from Sarah Hogan Brisbane, Fordham, West- 
chester, New York, U.S. 

3191. COKNELIUS WHITEHOUSE, Bridgetown, near Cannock. Staffordshire, 
‘Improvements in the manufacture of augers, boring bits, and other 
similar tools.” 

3193. WILLIAM Howes Howes, Curtain-road, Shoreditch, London, ‘‘ Im- 
provements in movements or actions for swing-frame looking-glasses, 
swing windows, show-case doors, and other swing frames.” 

3195, JAMES RAE, Sydenham, Kent, ‘‘ Improvements in carts for removing 
refuse matter from roads, and for watering the same.”—19th October, 



































1868. 

3197. WILLIAM GORE and JAMES THORNHILL, Manchester, “ Certain im- 
provements in motive power engines.” 

3199. JoHN ELce, Manchester, ‘*Certain improvements in mules for spinning 
and doubling.” 

3201. GeouGe VorcT, Cahir, Tipperary, Ireland, ‘‘ Certain improvements in 
railway breaks.” 

3203. GAVIN CHAPMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
teating sewage in order to obtain valuable products therefrom.” 

3207. JEREMIAH LOKKIN, Norwood, Surrey, ‘‘ Improvements in pipes for 
stnoking tobacco.” 

3200 DAVID POSENER and ADOLPHE POSENER, Mansell-street, Goodman’s- 
fields, London, and Makcus UNGER, Duke-street, Aldgate, London, 
‘‘Improvements in holders for glass and other globes or shades for 








‘* Improvements in machinery for twisting tobacco.” 

2101. WILLIAM Brookes, Chancery-lane, London, ‘‘ Improvements in rotary 
steam engines.”— A communication from Leon Hamar, Pesth, Hungary. 

2102. WILLIAM Brookes, Chancery-lane, London, ‘ Improvements in 
electro-magnetic railway brakes.""—A communication from Leon Hamar, 
Pesth, Hungary. 

2103. WILLIAM BROOKES, Chancery-lane, London, ‘‘Improvements in 
meters for measuring water and other liquids.”—A communication from 
Leon Hamar, Pesth, Hungary. — 1st July, 1868. 

2120, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in the treatment or preparation of flax, hemp, jute, and other 
fibrous matters for spinning purposes, and in apparatus for the same.”—A 
communication from Julien Hyacinthe Joseph Bayart, Boulevart St. 
Martin, Paris. 

2122. JouN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in shoes for horses and other animals, and in the method of securing the 
same to the hoof.""—A communication from Frangois Lebacq, Paris.—2nad 
July, 1868. 

2193. WILLIAM RUSSELL, Lamb’s-passage, Chiswell-street, London, ‘‘ An 
improvement in machinery for making paper bags and envelopes.” 

219s. JOHN DICKINSON BRUNTON, Leighton-crescent, Kentish Town, London, 
‘Improvements in tools and machinery or apparatus for cutting slate and 
other rock.” —11Lth July, 1868. 

2214. JoHN BasTow, Shepherd’s Bush, Middlesex, ‘‘ Improvements in 
bleaching or whitening textile fabrics, yarns, and threads made from flax, 
cotton, or other vegetable fibrous materials.”—14th July, 1868. 

2282. WILLIAM HENRY BATES, ALFRED MasON Bates, and HuGH 
FAULKNER, Leicester, ‘‘ Improvements in the manufacture of flexible 
tubes or hose.’ 20th July, 1868. 

2292. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for feeding steam boilers and liquid or fluid reservoirs, 
partly applicable to pumps.”—A communication from Charles Francois 
Thibault, Boulevart st. Martin, Paris.—21st July, 1868. 

2420. JOSEPH EDLYN OvuTRIDGE, Hearn-street, Newport, Isle of Wight, 

South “Impr in equilibrium slide valves.”—lst August, 





1868, 
2495. BERNHARD HELLWAG, Greenock, Renfrewshire, N.B., ‘‘ A new or 
improved system or mode of telegraphing on board of steamships, and in 
the means or apparatus employed therefor, also applicable for other vessels 
anc purposes.” —1l0th August, :868. 


s N Brixton, 
Surrey, ‘* Improvements in machinery for propelling water craft.”—A com- 
munication from Edwin Sabine Renwick, Beach-street, New York, U.S.— 


3237. ARISTIDE BALTHAZARD BERARD, Avenue Montaigne, Paris, “ Improve- 
ments in the processes and apparatuses for converting cast iron into steel.” 
8. 

78, WILLIAM Mort, Fenchurch-street, London, ‘ An improved method of 

and apparatus for obtaining reduction of temperature by the expansion of 
| air or other permanent gases in special connection with the preservation of 
articles of food, the manufacture of ice, cooling of rooms and liquids.” — 
A communication from Thomas Sutcliffe Mort and Eugéne Dominique 


Harborne, Staffordshire, “‘ Machinery for the 
Staffordshire, and JOHN BAGNALL 
** Spikes.” —31st¢ 


. ENOCH RUSHTON, Macclesfield, Cheshire, “‘ Reeling silk, cotton, &c.” 


** Metallic clips or joints for holding, connecting, and adju ting crinolines, | 


HARRIS DAVIS, | 


—_— 


2838. JAMES EDMONDSON, Manchester, “ Certain improvements in the nee 
vpoirebe c r, ; r method 
| ee the metallic hoops used in packing bales.”—15., 
2905. JOHN Kirk, Woolwich, Kent, and Joun Bats estmi 
‘An improved method of fixing or attaching piney aes 
fortifications, and other structures.” —2Ist September, 1868. . 
2942. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “Improvement: 
| in breech-loading fire-arms.”—A communication from Laurent Boy Liée 4 
Belgium. itn 

2948. GeorGE RITCHIE, Hounslow, Middlesex, 
fabrics, and in constructing tents, sunshades, 
September, 1868. 

3017. WILLIAM ROBERT LAKE, Southampton-build 
don, ‘‘ An improved mode of constructing the 
steam generators.”—A communication from Au 
Edwin Rittenhouse, and Robert Emmett P: 
U.S.—1st October, 1868. 

3084. JOHN ARNOLD, Sheffield, 
boilers.”"—8/A October, 1863. 

3105, JAMES CLIFFORD MORGAN, HENRY MACAULAY, and FRANCIS W. 
Wale, Bath Works, Rotherham, Yorkshire, “ Improvements in the 
manufacture of cast iron cisterns, lutes, and covers.”—9th October, 1868 

| 3112. THEODORE MERZ, Hebburn, Durham. aud Geoacr THOMSON, Pelaw- 
Main, Durham, “Improvements in calcining ores, minerals, and other 
substances, and in furnaces therefor.” 
3114. SAXON JOHN MACCARTHY, Charlotte-street, Fitzroy-square, London 

‘* A new construction or fastening for securing boots and shoes and other 

articles of dress or wear, such fastenings being also applicable for closing 

Same receptacles, wrappers, or other flexible articles.”—10¢h October, 
565. , 

3133. WILLIAM THOMAS Svea, Vincent Works, Vincent-street, Westminster. 

‘Improvements in apparatus for regulating the supply of gas, and in 

fittings connected therewith, which are also applicable to other purposes.”” 

—I3th October, 1868. y 

3!47. EoMUND Leaca, Rochdale, Lancashire, “ Improvemeats in travelling 
lattices used for conveying fibrous materials into or out of machines.”— 

14th October, 1868. 


‘Improvements in sunproof 
or weather protectors.” —25;, 


ings, Chancery-lane, Lon- 
door frames of furnaces for 
gustus Irel Ambler, Charles 
reston, Washington, Columbia, 
‘Improvements in the construction of steam 


ILLIAM 





*,* Specifications will be forwarded by post from the Patent office on 
receipt of the amount of price and postage. sums exceeding 5s, must be re- 
mitted by Post-office Order, made payable at the Post-oflice, 5, High 
| Holborn to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. , 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Absiracts prepared expressly for Tne 
ENGINEER, at the office of Her Majesty's Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

1193. J. Prews, Grove-road, Hounslow, ‘' Steam engines.”"—Dated 9th April, 
1868. 

The patentee claims, First, the combination of parts or mode of con- 
structing an engine, wherein a cylinder or cylinders move upon hollow 
trunk pipes, fitted with a piston or pistons, as described. Secondly, the combina- 
tion of parts or mode of constructing an engine, wherein a cylinder provided 
with a diaphragm which acts as a piston is caused to move upon hollow 
trunk pipes, as described, or any mere modification thereof. 

1201. R. A. Wricut, Homerton, near London, ** Improvements in heating 
structures and articles, and in the mode of. and apparatus for, obtaining 
heat from petroleum and other hydrocarbons."’— Dated 9th April, 1868. 

This invention consists of the following improvements :—Instead of using 
water for heating houses, carriages, and drying stoves, and for other heating 
purposes, the patentee employs a solution of glycerine, which may be more or 
less concentrated, if desired, and which he employs in ordinary circulation 
pipes, coiled where required. One mode of heating the glycerine—which 
mode may also be employed for obtaining, maintaining. and increasing heat 
in furnaces for other purposes - consists in blowing or projecting one or more 
currents or jets of steam or air, superheated or otherwise, across or over the 
mouth ofa pipe or chamber containing petroleum or other hydrocarbon, which 
petroleum or hydrocarbon is thereby projected in minute particles or sprays 
into the furnace, on to fuel, clinkers, or other substances, on the grate-bars or 
hearth. At the same time air is drawn or forced into the furnace. Great heat 
is thus obtained. 

1248. R. Werr and J. Gray, Glasgow, ** Furnaces for burning oils." —Dated 
16th Apri’, 1868. 

This invention cannot be described without reference to the drawings. 

1250. J. H. Jounson, Lincoin's-inn-fields, London, ** Heating and ventilating.” 
—A communication. — Dated 16th April, 1868. 

The patentee claims, First, the application and use, for heating, ventilating, 
and other purposes, of a small but measured quantity of any liquid or 
vaporisable material, when the same is enclosed within an_ air-tight 
cylinder, vessel, or pipe, having a large steam space as compared with the 
volume of the liquid, the radiating and condensing surfaces of the apparatus 
being so placed that all the water of condensation is returned to the 
generator, to be again converted into steam; Secondly, the circulation of 
steam through endless pipes having no openings, when the same is effected by 
heating a small quantity of water at a bend or coil of the pipe, and so placing 
one branch of the pipe that the water of condensation will return to the coil or 
generator. 

1257. D. Saurru, Southampton-buildings, Chancery-lane, London, ‘* Securing 
tubes in steam boilers and other vessels.""—A communication.—Dated 17th 
April, 1868. 

The nature of this invention consists in fitting the ends of the tube ina 
ferrule, which is constructed and screwed into the tube plate in such a 
manner that it can be readily unscrewed, to allow the tube to be removed, 
when required—WNot with 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


1112. J. Saxny, Kilburn, London, “ Apparatus for actuating, locking, and 
regulating railway switches, points, and signals." —Dated 2nd April, 1868. 

We cannot here give space to the details of this invention —No! proceeded 
with. 

1113. E. Leany, Cardington-street, Euston-square, London, “ Movable railway 
Sor ordinary carriages.”"— Dated tnd April, 1868. 

Here the movable rails revolve around the wheels on each side of the 
carriage, without, however, any contact with the wheels, except whilst being 
rolled over. The rails consist of a series of short bars, united at the ends by 
joints like the toes of a human foot. On each side of the carriage the 
series of movable rails are united by a band or bands of elastic material, of 
steel or other substance, forming a ring of larger diameter than the wheels, 
enabling the latter to roll over the rails without coming in contact with the 
ring of larger diameter in any other part than that on which the wheels roll. 
The elastic bands serve to keep the rails in position, and to ease the move- 
ment of the carriage wheels over the joints (rails). The rails may be made 
of iron, stee], or other metal, or of wood, or of a combination of both metal 
and wood.— Not with. 

1119. J. Naprer, Glasgow, ‘Apparatus for steering ships and vessels.” —Dated 
2nd April, 1868. 
The patentee claims, First, the use of two rudders, one attached to the 








2735. SAMUEL SHARROCK, Liverpool, “Improvements in metallic 
or posts for electric telegraphs and signal masts.”—4th September, 1868. 
2789. ALFRED BUCKINGHAM IBBOTSON, Sheffield, ‘‘ Improvements in railway 
fastenings.”—A communication from Henoré Demoor, Brussels, Belgium. 
10th September, 1»68 

2830. CHARLES DRNTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in the means and apparatus for securing buttons to 





gaseliers, chandeliers, and other analogous purposes.” — 20th October, 
1968, 









forward and the other to the after side of the stern or rudder post. Secondly, 
the ing these rudders, by any suitable val ar t, in such 
a manner that their spindles turn simultaneously in the same direction 


through equal or unequal angles. 
1142. T. Faucnevx, Caversham-road, Middlesex, “‘ Construction of axles of the 
wheels of railway rolling stock and other vehicles, and other axles and driving 
shafts.” — Dated 4th April, 1868. 
This invention consists in the construction of axles and shafts by the com- 
bination of several pieces of iron, steel, or other suitable metal, and is 





articles of dress.”—A communication from Jacob Rothberger, Vienna, 
Austria. 


on the principle of obtaining the maximum tension or resistance of each 





Nov. 6, 1868. 
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a— 
separate piece, although grouped together to obtain the required form. These 
pieces may vary in form and combination.—Not proceeded with. 


1147. D.C. M‘Ivor, Asknish, Argyll, “ Propelling ships.”—Dated 4th April, 
1868. 


This invention consists in the introduction of horizontal cylindrical water 
chambers into ships’ hulls, one or more in each quarter, parallel with the 
ships’ keels, on and as near the level of it as may be compatible with general 
convenience, These chambers are open seawards to admit the influx of 
water, so far as that may be permitted to advance under the control of pistons 
or propellers with which these cylinders are fitted and actuated in connection 
with motive power engines. As these pistons are being drawn in by the 
engine, the column of water entering thereon follows in force proportioned to 
the depth at which the cylinders are placed from the surface of the sea, in 
which case the recoil movewent of the engines are so far aided in the process 





firmly together by wedges or keys driven in on the opposite side of the beams. 
Any number of — or sets of two or more beams connected together by 
crossbars, as above described, may be coupled so as to form, say, for 
example, six two-beam harrows, or three four-beam harrows. This coupling 
together of the several pairs or sets of connected beams is effected by the aid 
of peculiar jointed connections, consisting each of two bars coupled together 
by a joint pin and cotter, and sliding hoop or ferrule. Each jointed coup- 
ling bar is connected to the contiguous main beams at each end by means 
of rivets, or by a separate clip, which is keyed on to the beam, and receives 
one of the ends of the coupling bars, which are bent at an angle for that 
purpose. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 





of inducting successive charges of water into the cylinders or water ch 

from whence they are again to be expellea by each plunge of the piston or 

propeller against the pressure of the external superincumbent water. 

1162. A. V. Newton, Chancery-lane, London, ‘‘ Anchors.”—A communication, 
—Dated *th April, 1868, 

These improvements relate to anchors with swinging flukes, and consist in 
making lugs on the arms or flukes to strike or come against projections or 
stops on the shank of the anchor, when the flukes have swung a proper dis- 
tance either way to catch and hold to advantage in the anchoring ground, and 
in making the flukes to stand at different angles, so that one will catch first 
when the anchor is one side up, and the opposite one when the anchor is the 
other side up. 

1165. R Hottpay, High-street, Poplar, near London, ‘‘ Apparatus for the 
prevention of act 's at facing points on railways.”—Dated 7th April, 
1868. 

Here the inventor places two rocking shafts at the junction points, with two 
projections or stops on each shaft, one stop of each shaft working on the 
inside of the facing point, and one on each shaft working on the outside of 
the facing point. At the end of each shaft he fixes a crank, which is con- 
nected to the signal or signal lever. When the signal is lowered the shaft 
revolves, bringing one projection or stop between the facing points and rail, 
and the other on the outside of the point, causing the facing points to be 
properly closed before the signal is lowered. —Not proceedea with. 

1169. E. H. Newsy, King William-street, London, ** Boat detatching appa- 
ratus.”—A communication.— Dated 7th April, 1863. 

This invention consists, chiefly, in the peculiar method of and devices for 
securing the ends of the ropes by which the boat is suspended. The said 
ropes are passed through eyes, rings, or other guides fixed in the bow and 
stern of the boat, and the end of each rope is placed in a clamp which has 
two movable arms operated by a slide on a vertical shaft. The latter is fitted 
to work through a nut, and is provided with a lever or handle whereby the 
clamp is operated to hold or release the rope ends. The clamp is placed mid- 
way between the two ends of the boat, and when, by the adjustment of the 
movable part, the ropes are released, each of them, being loose in its eye or 
ring, sets the boat perfectly free at both ends at the same instant. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1121. J. and T. Waums ey, Little Harwood, Lancaster, ** Apparatus to be 

agus Sor warping and beaming yarns or threads.”—Dated 3rd April, 


This invention is designed for the purpose of warping and beaming yarns 
or threads from spools, or direct from the cops, without previously reeling or 
spooling, and for stopping the machine employed for such purpose when any 
thread becomes disunited. The improvements consist in mounting the cops 
or spools in a series of vertical frames, which are supplied with guide or 
tension rods and faller tension wires, around which the threads pass in such a 
manner that, by the combined action of the rods and fallers, the proper 
tension of the yarn is maintained ; the yarns thence pass through guides and 
beneath hooked wires or through eyelets, which they support in a vertical 
position when unbroken. In front of these wires a frame of horizontal bars 
is placed, which has a regular lateral reciprocating movement, which motion 
is only prevented by the disunion of thread, and the falling of its wire, with 
which one of the bars in the frame comes into contact, and by thus shortening 
such lateral movement the traverse of a rod connected therewith is also 
decreased, and a swinging bell cranked lever, having the upper end hooked, 
comes into contact with a vertical wire which would otherwise have been 
removed by the sliding or traversing rod, and by withdrawing such wire from 
anotch in an ordinary spring handle it becomes released, and the driving 
strap is transferred to the loose pulley, and the apparatus stopped until the 
thread is united. The threads pass from the vertical wires through a suitable 
comb or reed on to the warp beam on which they are wound as a beamed 
warp. 

1139. F. A. Catvert, M . for cleaning and preparin, 
cotton, &c.""— Dated 4th April, 1868, oF sas 6p . 

This invention consists, First, in an improved apparatus for feeding the 
fine comb or burr cylinder of machines for cleaning and preparing cotton and 
other fibrous substances. Secondly, in an improved mode of lifting and 
stripping the comb bars ; Thirdly, in an improved mode of applying revolving 
combs to the fine com) or burr cylinder; and, Fourthly, in the application of 
a grate having an intermittent oscillating motion to burring machines, and 
other machines for preparing and cleaning fibrous substances. The invention 
is not fully described apart from the drawings. 

1141. A. and H. Intincwortn, Bradford, Yorkshire, “ Apparatus loyed in 


host, « Maché: 





and House Fittings, Warming, Ventilating, &c. 

1104. J. Davres, Serle-street, Lincoln's-inn, London, “ Construction of 
centrifugal ventilators or fans.”—A communication.— Dated \st April, 1868. 
The patentee claims, First, the adaptation of centrifugal fans or ventilators 
of a circular and annular air chamber, from which branches a certain number 
of tubes, to conduct the air to any place where it is to be utilised. Secondly, 
the employment of a section of a conical and curvilinear form for the air 
chamber in which the vanes rotate, this chamber communicating with the 
air chamber or receptacle by a narrow annular opening. Thirdly. the employ- 
ment of brushes of any kind as a substitute for the vanes or pallets of fans, 
and for giving to the air the required velocity. Fourthly, the particular 
arrangements shown for mounting the said brushes on the axes of the fans The 
object of these brushes is to dispense with the usual humming or noise, and 
to obtain a complete hermeticity, which augments the useful effect of such 
Pp All these arrang combined allow of a velocity of 3500 to 4000 
revolutions being given to the apparatus, without producing any wearing of 

the parts, and at the expenditure of very little motive power. 








Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1180. J. J. Cuaupus and J. J. Dexavut, Rewil Village, near Paris, 

* Cartridges.” —Dated 7th March, 1868. 

Under one head this invention consists in constructing the cases of 
cartridges for breech-loading fire-arms, whether with central fire or with pin 
fire, of drawn copper or brass tubes, formed without soldering or brazing, the 
rear end ot such tubes being bent over a wad or plug inserted into the tube, 
which is then placed into a copper or brass base cap, after which the wad or 
plug is condensed, so as to secure the case in the cap. The bottom of the 
case is then provided inside with a coating or lining composed of sawdust, 
leather, or cork dust, lint, or other similar materials, mixed with glutinous 
substances, such as glue, which lining, in adhering to the sides of the case, 
prevents any escape of gas at the breech. The metal tube may, if requisite, 
be varnished inside.— Not proceeded with. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

1101. W. A. W. Stxeicu, Bayswater, and A. Pre, Howard-stret, Strand, 

ndon, “ Apparatus for protecting trousers from mud.’’—A communica- 
tion —Dated \st April, 168. 

This invention consists of an appliance to be fitted to the heel of the boot 
orshoe. This appliance is composed of two curved plates, the back ends of 
which are pivoted together, and slightly overlap each other. The inner 
curve of the two plates corresponds with the curve or round of the heel, which 
they embrace at its connection with the upper The front ends of the plates 
are connected together by a cord or strip of elastic material, which causes 
them to grasp the heel tightly. This cord, and one or more pins or spikes on 
the plates, passed into the back of the heel, secure the app!iance to the boot or 
shoe.—WNot proceeded with. 





Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1184. W. E. Newrow, Chancery-lane, London, “ Manufacture of salis of soda.”’ 

—A communication — Dated 8th April, 1868. 

| Equal weights of chloride of sodium (common salt) and finely-powdered 

| chrome iron ore are intimately mixed together, heated to redness in a rever- 

| beratory furnace, and subjected to acurrent of steam. The hydrogen of the 
| steam unites with the chlorine of the salt, and forms hydrochloric acid gas, 
| which combines with the iron fof the chrome iron ore, and forms volatile 





chloride of iron, which is drawn off, and may be collected in a cooling 
chamber. The oxygen of the steam unites with the sodium of the salt, to 
form soda, at the same time the sesquioxide of chromium of the ore is con- 
verted inte chromic acid, which combines with the soda, and forms chromate, 
of soda.—Not proceeded with. 
1205. C. Martin, Cha lane, W. Barrett, and T. S. Wess, Norton, 
Durham, “ Treatment and reduction of titaniferous iron ores for the manu- 
facture of iron.”— Dated \\th April, 1868. 
This invention chiefly relates to improvements in the treatment of ores 





Solding worsted or other yarns.” — Dated 4th April, 1868. -f 

The object of these improvements is to secure a more uniform motion to 
the vertical feed rollers which are at present driven by bands or tapes, and 
round which the threads pass to the spindle cup or cap to be adjustable by 
frictional pressure. For this purpose, according to one improvement, a tooth 
or other wheel acts by surface friction to give motion to another wheel applied 
to the axle of the feed roller, and the extent of friction exerted is regulated 
by a spring and adjustable stop. When a thread breaks, and a stoppage of 
the feed rollers is required, this may be effected by the usual stop or trap 
lever, or otherwise. 


1142. F. A. E. G. De Massas, Horton, ** M for cleaning cotton seeds." 
—Dated 4th April, 1868. pages itd 

This relates to former patents dated respectively 15th June, 1864, and 26th 
August, 1865, and consists in regulated and graduated means of feeding the 
seed; in means of rubbing or producing friction on the seed, in means of 
Tegulating the distance between the brushes or drums and the casing ; in means 
of ventilating the machine to cool it and drive out débris, in means of readily 
emptying the machine, and in an arrangement of riddles. 

1150. D. and D. Cricuron and W. Dovsavanp, Manchester, ** Looms.” — 
Dated 6th April, 1868. 

This invention consists in improved arrangements for easing the swells and 
regulating the shuttle in the shuttle boxes of looms in the process of weaving, 
for the purpose of enabling the shuttle to be more easily and steadily ejected 
from the shuttle boxes by the action of the pickers than has hitherto been 
accomplished, and thereby diminish the wear in the parts which operate the 
shuttle action and reduce the motive power to work the looms. The inventors 
apply to the shuttle swells in the shuttle boxes a supplementary spring action, 
or its equivalent, for steadying the shuttle when in the boxes, and also employ 
certain mechanical movements put in operation during the backward or 
forw ard stroke of the lathe, the mechanical movements being for the purpose 
of taking off the pressure of the stop rod fingers from the swells before and at 
the time the shuttle leaves the box, and the supplementary spring action for 
keeping the shuttle steady in the box to receive the picker stroke, and regu- 
lating its race across the board, and at the same time allow the required 
Pressure to be given to the swell when the shuttle arrives in the opposite box. 
—Not proceeded with, 

1160. T. Hour and H. Spencer, Rochdale. “* Machinery spinning and 
doubling cotton, &c.”—Dated 6th April, \¥68. - of 

This invention relates, First, to interposing between the wood bust of the 
bobbin (in throstles and doubling frames) and the spindle a metallic sub- 
stance, which shall be fastened to the bobbin and revolve with it. By this 
means the bobbin will last longer, and the drag can easier be re; > 
Secondly, in throstles and doubling frames the inventors propose to make the 
guide wires so that the thread or yarn can be placed in front of the same; 
this wire they bend both to the right and left hand of the shank that is 
screwed into the wire board, and by this means the wire is balanced, and one 
end of the wire will answer the purpose of a snare catcher. They also propose, 
in some cases, to use a tock nut on the shank of the guide wire to help to 
fasten it in the wire board. Thirdly, they propose to form the wires in the 
traverse rods that guide the yarn to the rollers of throstles, doublers, and 
mules, with a long slit for the yarn to pass through, instead of a round hole. 
4s generally used.— Not proceeded with. : 





Class 4.—AGRICULTURE: 
Including Agricultural ~—e ee, Implements, Flour 


a J, Anuernone, Clifton, Westmoreland, ‘ Harrows.”—Dated 7th April, 


This invention relates to an improved mode of arranging and securing o: 
holding together the various parts of harrows without the aid of nuts ‘aa 
Screws, and consists in connecting the main zigzag beams in pairs or sets of two 
or more by the aid of crossbars disposed at suitable intervals; or where a 
— 18 required such crossbars having an oblong eye or opening at each 
poms and in intermediate parts of their length, if required, through which the 
pm oa a ~ connected together are passed. An oblong slot or opening is also 
_ _ cally through each of the said eyes in the crossbars, and through 
the oblong slots or openings are inserted the teeth or wires, the whole of 

parts, namely, the beam, crossbar, and teeth being tightened up and held 


ec a large percentage of titanic acid, and more especially those 
titaniferous ores formed in Norway and elsewhere called ilmenite, and which, 
when free from gauge or matrix, consist almost wholly of titanic acid, and 
oxides of iron, with or without a small proportion of magnesia in combina- 
tion. The details of the invention are voluminous. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 

1253. C. W. Siemens, Great George-street, We i . “* impr ts in 
electrical apparatus for transmitting signals,and for ascertaining the distance 
of objects, as also in instruments ed in connection with such signalling 

atus.”"—A communication.—Dat 417th April. 1868. 
This invention cannot be fully described without reference to the drawings. 








Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1055. C.B. James, Redditch, ‘‘ Wrapping up needles.” —Dated 27th March, 1868. 

Here the inventor proposes to sew each needle separately upon its wrapper, 
or upon any suitable material, to be subsequently enclosed within a wrapper, 
and this he effects by means of a sewing machine adapted to take one needle 
within each stitch, or more than one within each stitch, if desired.—Not pro- 
ceeded with. 

1058. J. G. Jones, Blaina Jronworks, Mi “ Apparatus for hauling 
mineral in mines.” — Dated 27th March, 1868. 

This invention is not fully described apart from the drawings. 

1062. J. G. Fitpes, Elton, Bury, Lancashire, ‘‘ Support for conveying ladles 
containing molten metal.”"— Dated 27th March, 1868. 

This invention consists in mounting for supporting the ladle in a frame or 
hoop, from the back of which a pair of handles may project, and the front of 
such frame is extended forwards in the form of a short shaft, which enters a 
bearing or brush in which it can tur or oscillate freely, the said bearing being 
mounted on the axle of a pair of wheels, legs or supports being placed 
beneath the frame at the handle end, the whole forming a portable barrow 
wherein to move the molten metal from place to place, the tilting or upturn- 
ing of the ladle being effected by means of a handle acting upon the shaft of 
the frame when the metal is required to be run from the ladle.—Not proceeded 
with 


1065. J. Maciwrosu, Regent’s Park, and W. Bocce, Chelsea, London, “ Boots 
and shoes.” — Dated 27th March, 1868, 
This invention consists in inserting springs into the front of boots and shoes, 
so that the springs shall not be exposed and be protected from abrasion. 


1071. H. Anmstrrone, Tow Law, Durham, “ Manufacture of steel, dc.” —Dated 
29h March, 1869, 

Here the inventor proposes decarbonising the crude iron by means of 
oxygen being blown through it while in a mol!en state; then he transfers the 
decarbonised iron in a cool or molten state into a furnace on the Siemens or 
any other principle or construction, heated up to a high heat, to mix with as 
much ie, carb or carbonifé iron, as the hardness of the 
metallic sub to be produced may require, allowing a sufficient time for 
uniformity of construction to take place. It is then run into moulds, as may 
be required.— Not proceeded with. 

1069. W. E. Gener, Wellington-street, Strand, London, ‘‘ Apparatus for 
moistening postage and other stamps.”—A communication.—Dated 27th 
March, 1868. 

This invention is not described apart from the drawings. 
1073. C. F. Cravs, ugh-on-Tees, ** M 

29th March, 1868, 

The object here is to manufacture a crude or pig iron of superior quality 
from ores containing phosphorus and sulphur, such, for instance, as the 
* golitic ” ores of Cleveland. The details of the invention are too voluminous 
to be produced here —Not proceeded with, 

1075. B. Mrrrorp, Chellenham, ** 4, tus for communicating with deaf and 
dumb persons." — Dated 29th March, 1868. 








Middlest. 


¢ of iron.”—Dated 








This apparatus consists of a hand telegraph composed of a hollow case of 
any convenient form and size, made of wood or other suitable light material, 





and provided with a handle, whereby it may be easily held in the hand of the 
user. On that side of the said case which is intended to face the user, there 
are contained the letters of the alphabet, numerals, or other signs useful in 
personal intercourse ; and upon the opposite side of that which faces the 
person communicated with. there is provided an aperture, which may be 
protected by glass. In the interior of the hollow case are disposed a number 
of sliding wires, worked by buttons, which traverse along slots disposed each 
immediately above a different letter or sign. The upper end of each of these 
sliding spindles carries the corresponding letter or sign to that marked on 
the case opposite to the particular button, and when any slide or button is 
pushed along the slot, the corresponding letter or sign will be presented at the 
glazed aperture on the opposite side of the case. 

1076. J. H. Jouwson, Lincoln's-inn-fields, London, “ Manufacture of cast 
steel and malleable iron from cast iron.’—A commun:.cation.—Dated 29th 
March, 1868. 

According to this invention, a furnace of any convenient size and form is 
employed, provided with a blast pipe, on the top of which furnace is placed a 
converter constructed of brick, and cased in boiler plate externally for the 
sake of strength. A circular cast iron flue conveys the flame and heat to the 
converter, the said flue being placed over the aperture of the furnace, when 
required for use, and removed again when not wanted. A flap, door, or false 
bottom is hinged to the bottom of the converter, and when this door is 
opened, the interior of the converter is in immediate contact with the flame 
from the furnace, which is carried up through the circular removable flue. 
A lateral discharge aperture for the molten metal is formed at or near the 
bottom of the converter, and upon the top of the converter there is fitted by 
hinges or otherwise, a cap or hood of a circular form at the base, and of 
the same internal diameter as that of the converter, but tapers towards the 
mouth, which is curved to one side, and is in connection with a chimney shaft. 
In converting cast iron into cast steel by the aid of this apparatus, curled 
sheet iron is placed in the converter, which is open at the top, but is provided 
with a perforated bottom for the passage of the flame The hood is then 
applied and connected with the chimney, and the movable flue adjusted in its 
place. Fire is then raised in the furnace beneath, until the sheet iron curlings in 
the converter are brought to a white heat, and so maintained until com- 
plete oxidation has taken place. The circular flue is then removed, the 
door or flap is closed against the bottom of the converter, and the top or hood 
is turned over. A sufficient quantity of molten cast iron is then poured into 
the converter to unite with the oxide of iron, the sheet iron curlings exposing 
a large surface of oxide of iron to contact with the cast iron, the particles 
of each uniting closely, and causing rapid combustion throughout the mass, 
which increases the temperature to such a degree as to cause the conversion 
to be completed whilst the metal is in a fluid state.—Not proceeded with. 

1077. J. H. Jonuxsoy, Lincoln’s-inn-fields, London, “ Treatment of cork.”—A 
commun ication.— Dated 29th March. 1868 

The patentee claims, First, the new product or manufacture consisting of 
cork, charred or roasted, and granulated in the manner and for the purposes 
desctibed. Secondly, the peculiar composition consisting of charred or roasted 
cork, and caoutchouc or gutta percha, or both, with or without the addition of 
sulphur, as and for the purposes described. The new product may be used, 
first, either alone or combined, with curled hair for stuffing cushions, &c. ; 
and, secondly, when mixed with caoutchouc, for soleing for boots or shoes. 
1078. J. H. Jounson, Lincoln’s-inn-fields, London. *‘ Manufacture of cast 

steel." —A communication,— Dated 29th March, 1863. 

The patentee claims, First, the combination in metallurgical furnaces of 
two fire chambers, separated by a fire bridge, the one chamber being intended 
for the reception of a crucible, and the other constituting a reverberatory fire 
chamber, both such chambers being in connection with the crucible, and 
working together, substantially in the manner and for the purpose described. 
Secondly, the process of smelting and refining metals by the employment of a 
large crucible, provided with a discharge hole, as described. Thirdly, the 
puddling of cast iron and producing cast steel therefrom, in a crucible placed 
in the said improved furnace, and surrounded by fire, substantially as 
described. 

1079. J. F. HapLanp, Birmingham,}\“ Metal ties."—A communication.—Dated 
29th March, ‘368. 

This invention consists, chiefly, in constructing these bale ties, or the portion 
thereof which encircles the bale, of wire instead of hoop iron, rope, or other 
materials ordinarily employed for like purposes, and also in the combination 
with suitable portions of lengths of wire, of a peculiarly constructed coupling 
device, whereby the two ends of the tie are secured when passed around the 
bale.—Not proceeded with. 

1082. A. B. Watxer, Warrington, ** Application of hot blast or heated air for 
evaporating salt, brine 4c." —Dated 30th March, 1868 

This invention comprises many features, and cannot be quoted here at 
sufficient length for an intelligible abstract. 

1084. J. Wacker and J. Wuarniz, Glasgow, “ Apparatus for the manu- 
facture of cast iron pipes, &c.""—Dated 30th March. 1868 

This invention relates to the manufacture of cast iron pipes and similar 
articles, and comprises arrangements admitting of dry sand being used as the 
coating material for the cores, instead of the comparatively expensive loam 
and haybands generally employed. the invention also comprises improved 
apparatus for shaping the surfaces of the mould and core at the iaucet when 
the pipe is to be cast with the faucet downwards. 

1096. J. H. Jonxson, Lincoln’s-inn fields, London, ** Sewing machines.""—A 
communication. — Dated 3\st March, 1868. 

This invention relates to certain peculiar constructions, arrangements, and 
combinations of mechanism for over-stitching or ornamenting the edges of 
button-holes, and other edges of fabrics, and for producing what is known as 
the “lock stitch” for ordinary sewing machine work, the said mechanism 
being either so combined in one machine as to enable it to perform each 
description of work at the will of the operator by very simple adjustments, 
or the two arrangements of mechanical parts may be used in separate or 


independent machines. 

1098. H. H. Dory, Bury-street, S.W., and G. Gravetry, Bow, London, . 
“ Apparatus for producing the more complete combustion of gas, dc.” — 
Dated \st April, 1868. 

This invention consists, chiefly, in applying flanges projecting both towards 
the centre and periphery of the lamp at a convenient point above the flame, 
in such manner that a current of air is injected into the said flame, thereby 
obtaining a most brilliant light, and ensuring the more complete combination 
of the carbon. 

1103. L. Aprteron, Regent's Park, London, “ Method for calculating interest, 
&c."'"—Dated ist April. ‘868. 

This invention consists of an arrangement of certain figures representing 
ascertained amounts of money on a series of graduated revolving circles. 
These amounts are arranged in such manner that, by placing them in a 
tubular form, by moving the circles required, any sum in interest of any 
amount can be ascertained at a glance with certainty.— Not proceeded with. 


| 1106. J. Wanker and J. Caxypiix, Wolverhampton, “ Flooring, sash, and 


bench cramps" — Dated \st April, 1868. 

This invention consists of improved methods of constructing flooring, sash, 
and bench cramps, so as to obtain a ready and effec’ means of securing the 
cramp, and also of obtaining the forward or forcing movement requisite in 
such kinds of tools.— Not proceeded with. 

1108. W. CurssoLp, Dudbridge Works, near Stroud, “ Belt fastenings.” —Dated 
Ist April, 1868. 

This fastening, under its various modifications, may be described as con- 
sisting of clamping plates, which, when applied to the ends of a band, will 
grip the ends firmly, without possessing a tendency to cut through the fabric, 
llll. J. H. Durort and D. Gavuce, Paris, *‘ Sewing machines.” —Dated \st 

April, | 868. 

This invention consists in the combination of certain mechanical means 
whereby leather and other gloves may be expeditiously put together in a 
machine and sewn. The patentees use an ordinary needle, with a single 
point and eye near the head, in which the thread is passed, and held by a slip 
knot. In order to put together and hold the parts of a glove in place, they 
use a comb similar to those generally employed in glove sewing. 

1114. T. Baker, Stratford, Essex, * Umbrellas, dc.” —Dated %nd April, 1868. 

This invention consists in the application and use of an additional stretcher 
to and with each rib of the umbrella, sunshade, or parasol. This stretcher is 
of a shorter length than che original stretcher heretofore, and also now with 
this invention, used. 

1122. A. De Metz, Wolverhampton, “Commodes, &c.”—Dated 3rd April 
1868. 


This invention consists in constructing commodes or vessels, when made 
with an inner pan and outer case, with the following features, in combination 
or separately :— One of these is a channelled recess formed on, or carried by, 
or attached to the upper part of the pan, and with a lid with a flange of non- 
corrosive material dipping into such channelled recess, which is intended to 
be filled with water, so as to form a trap against effluvia; and the other is a 
moulding, or beading, or projection around, or partly around, the exterior 
surface of the pan, and carrying a band of tin or other material, clipped or 
secured upon it, or by it, to the pan, the said band, so clipped or secured, 
affording the means of connection by soldering or otherwise fixing to the outer 
case.—Not proceeded with. 

1127. J. Harwoop, Blackburn, “ Sewing machines.” —Dated 3rd April, 1868. 

This invention relates, First, to an improved construction and arrangement 
of mechanism employed in machines for embroidering, which the patentee 
effects by means of a shaft attached to and worked by the cross-arm actuating 
a second shaft placed under the stationary arm. On the end of the last- 
mentioned shaft is or are one or more projections or notches, which enter or 
work in the teeth of a star-wheel on a cross-shaft ing through the end of 
the arm in which the foot-presser works, and on the said shaft are eccentrics 
for actuating the embroidering fingers; Secondly, to an improved tuck- 
marker, which consists of a spiked wheel fixed on the end of a spindle passing 
through a boss on the foot-presser, through which boss a set screw passes, 80 
as to adjust and fix the tuck-marker, spindle, and wheel thereon, to mark any 
desired width of tuck. He thus dispenses with the cumbersome apparatus 
heretofore employed for this purpose; Thirdly, to the construction of a 
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trimmer, which consists of a groove cut in a strip of metal in which the braid 

is received, and an adjusting slide and screw, so as to adjust the trimmer to 

any width of braid required. 

1129. A. Martin, Middle-street, Cloth-fair, Middlesex, “ Bonnet shapes.” — 
Dated 3rd April, 1868. 

This invention consists in the employment of figured muslin, cotton, lace, 
or other open figured cotton fabric in the manufacture or ornamentation of the 
said bonnet shapes or foundations, in lieu of the net or buckram now used.— 
Not proceeded with, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRONMAKING ESTABLISHMENTS GENERALLY WELL EMPLOYED: 
Sales of Finished Iron: Large Demand for Sheets—PRICES: 
Signs of Future Advance—MEN AND MASTERS IN NORTH 
STAFFORDSHIRE: The Application for Advance of Wages— 
Coat: Increased Demand—E ection Matters : Mr. McClean 
considered Safe: The Candidate well Received—MISCELLANEOUS 
Trave: Demand Keeping up—Founprits: Busy in Castings 
for Sanitary Work—Correr, YELLOW METAL, BRASS AND TIN: 
The Exports--STkAM ENGINES AND OTHER MACHINERY: Jn- 
creased Export—‘‘ AN UNPARALLELED PIECE OF IMPUDENCE :” 
German Piracy of British Goods. 

THE men who do business in this district, in the leading depart- 
ments of our industry, are indisposed to complain of the state of 
trade. The orders which continue to reach the ironworks are of 
a greater total value than had been looked for, now that the 
Northern export orders have been got out of hand iu all but a few 
exceptional instances. The home demand is slightly increasing ; 
and in sheets, in particular, chiefly for galvanising, some good 
sales have been effected this week. There are few mills in which 
such iron is turned out where full-time is not being run. Indeed, 
excepting in the plate, and the heavy merchant iron mills, there is 
labour for nearly every ironworker, both near to Birmingham and 
throughout South and North Staffordshire and East Worcester- 
shire. 

Pig iron is selling in small lots for immediate use, and the 
vendors believe that they observe a disposition on the part of con- 
sumers to purchase for forward delivery. This feeling, however, 
where it exists, is not encouraged by makers who are not ready to 
sell for delivery further on than Christmas. Prices, it is clear, 
must take an upward course no long time hence, and buyers are 
preparing for the change; the preparation is not yet sufficiently 
defined to lead to an advance in current transactions, for finished 
iron makers ask an advance, but consumers will not yield. 

The masters in North Staffordshire have promised to discuss 
the application of the men for a rise of wages at an early meeting, 
as the men desire; but no encouragement is, as may be expected, 
held out that the application will be conceded—it cannot be until 
the anticipated improvement just spoken of is realised; the men, 
however, have appointed a committee to receive the reply of the 
masters so soon as it shall have been determined upon. 

Coal is in good demand for manufacturing purposes, and for 
domestic consumption the merchants are laying in their winter 
stocks. 

Election matters are engrossing attention upon everyhand. Mr. 
McLean, I am happy to say, is regarded as safe for East Stafford- 
shire. In conjunction with the other Liberal candidate for the 
same division (Mr. Arthur Bass, jun.), he is received emthu- 
siastically wherever he appears. 

The miscellaneous trades are evidencing progress on most hands. 
The condition of affairs reported iast week is more than maintained. 

The foundries at or wed pe columns, and the like, are cast in 
this district, are mostly oing a better trade, chiefly in work of 
that class; but miscellaneous castings cannot be said to have 
improved. 

he Board of Trade Returns, referring to the metals in connec- 
tion with hardwares, are as under :— 


1866. 1867. 1868. 
Copper (unwrought) .. .. .. «- £26,303 £50,270 £43,900 
Wrought copper and yellow metal .. 193,391 211,336 215,674 
Wrought copper and othersorts .. 48,003 4,784 17,569 
Brass of all sorts .. «+ + «+ o¢ 13,204 25,211 15,417 





Total of copper and brass .. .. £280,901 £291,631 £392,560 


Lead and lead shot oo cc ce co £72,306 £66,825 £77,458 

OTC .. oe ce cf ce 8 oe 17,265 24,910 27,033 
Tin (unwrought) .. .. oc oF ee 27,178 36,390 31,595 
Tinplates ec 0c 08 ce ce ee 176,434 173,366 180,953 
Zinc... ce cc co co co ce ve 15,858 10,861 14,269 


The increase in unwrought copper was to Holland and other 
countries; and the decrease was to Belgium, France, and British 
India. The increase in wrought copper was to the Hanse Towns, 
Holland, France, Sardinia, Turkey, Egypt, the United States, and 
to other countries ; and the only decrease was to British India. 
The increase in lead and lead shot was to Russia, France, China, 
and Hong-Kong, British India, and other countries; and the 
decrease was to the United States and Australia. The increase in 
tin unwrought was to Russia, France, and Turkey; and the decrease 
was to other countries. The increase in tinplates was to British 
North America, Australia, and other countries ; and the decrease 
was to France and the United States. 

As to the other items of interest here, I have especial satisfac- 
tion in drawing attention to the increased exportation of steam 
engines and other machinery. Both, it will be seen from the 
annexed figures, have advanced, not only upon September last 
year, but also upon September, 1866 :— 


1866. 1867. 1868. 
Steamengines .. .. £192,806 .. £187,776 .. £207,395 
Machinery ofothersorts 311993 .. 254,227. 355,048 


That which has been aptly designated ‘‘ an unparalleled piece of 
impudence,” has come to light in this district in the past week. 
It ee long been well known that the Germans in particular have 
pirated British-made metal, as well as other goods. Messrs. W. 
Bartleet and Son, needle makers, of Redditch, have been amongst 
the sufferers. This firm has just received a communication which, 
if it is not a hoax, has been correctly denominated asabove. The 
letter purports to be an offer to sell to Messrs. Bartleet, at one-third 
cost price, a quantity of labels, a perfect fac simile of the Redditch 
labels, which the German makers have been accustomed to use in 
packing their own needles, but which they cannot now use in conse- 
quence of the terms of the commercial treaty between this country 
and Prussia, 





WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 


THE IRON TRADE: Zhe late Improvement fully Sustained: Hopes 
Entertained of the Long Depression having Passed Away : Opera 
tions carried on with greater Activity than for a considerable time 
past : Home Contracts more Freely Offered, and a Considerable 
Increase Anticipated ; Gradual Restoration of Public Confidence 
in Railway Securitees : No Advance in Prices, but Higher Rates 
Anticipated at the Commencement of the New Year : Late Ship- 
ment of Rails to the Russian Empire: Slight Increase in Ship- 
ments to America: Large Quantities about to be Shipped to Peru 
—TuHE Pic InonN TRapE—TInPLate TRADE—THE STEAM CoaL 
TRADE — THE PENYDARREN WorkS — LARGE CONTRACTS 
SECURED BY THE HEREFORDSHIRE WAGON COMPANY. 


Ir is satisfactory to find that the improvement which recently set 
in in the iron trade of this district is fully sustained, and hopes 
are now entertained that the depression which has prevailed for the 
past two years has nearly passed away. Operations at the princi- 
pal establishments are being carried on with greater activity than 
for a considerable time past; and the belief entertained, that there 
will be sufficient orders to keep the hands employed with something 
like regularity until the commencement of the new year, is bei 





strengthened as time progresses. In the home trade contracts are 

being more freely offered, and for much larger quantities, and it is 
| generally believed that before long a considerable increase will 

be experienced in the demand. Public confidence is bein 
| gradually restored in railway securities, and this wil 
| tend to give an impetus to the trade so essential to place it in 
| something like a satisfactory position. Prices have not yet 
advanced, but it is expected that, with an increase of orders from 
the United States at the commencement of the New Year, together 
with an increase in the home demand, higher rates will be obtained. 
In a previous report it was stated that the Russian navigation 
season had closed; but a large steamer is now laden with rails for 
that country, the high rates offered being a strong temptation to 
the owner to run the risk of returning before next year. There is 
a slight increase in the shipments to America during the past week, 
and, as advices continue favourable as to future requirements, there 
is every probability of trade with that country improving. Large 
quantities of rails are about to be forwarded to Peru, and vessels 
are now wanted at the local ports to convey rails to Buenos Ayres, 
Mollendo, San Francisco, Jamaica, and Nantes. Bars command a 
ready sale, and considerable quantities are about to be shipped to 
the East and the continental markets. For pig iron the demand 
has slightly fallen off during the past week, but prices are fairly 
maintained. 

Tinplate makers are tolerably well placed for orders; but owing 
to the increased competition in the make, quotations are not 
strictly adhered to. 

The steam coal trade has not improved its position during the 
past week, the storms which continue to prevail preventing out- 
ward-bound vessels leaving the local ports. The difficulty mer- 
chants and shippers have had to contend with for several weeks 
past in the want of suitable tonnage for the more distant ports is 
gradually disappearing, and several fine vessels are now being 
laden with coal for the East, and South American ports. At some 
of the collieries in the district the output has been reduced, but 
the sidings are still crowded with loaded wagons awaiting ship- 
ment. Inquiries from the Mediterranean ports and French 
markets are about the average, the demand from the latter having 
somewhat increased of late. The clearances to the mail packet 
stations are below the average; but, as stocks in that quarter are 
becoming gradually reduced, it is expected the demand will shortly 
increase. There is little doing in coke, and the clearances of 
patent fuel are below the average. The gradually-increasing cold- 
ness of the weather has caused an expansion in the demand for 
house coals, and it is generally believed that this branch of the 
trade is on the eve of experiencing an improvement on a somewhat 
satisfactory basis. 

The repairing of the puddlers’ furnaces at Penydarren Works is 
being rapidly carried on, and in a short time many of them will be 
in active operation, 

The Herefordshire Wagon Company have lately secured several 
good contracts for railway rolling stock. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Mr. MassEyY ON PuBLic Works IN INDIA: Speech at Liverpool— 
THE BRINDISI AND MARSEILLES RovuTres—Gas at SALFoRD— 
BRADFORD WATER SUPPLY—THE Oaks COLLIERY—STATE OF 
TRADE: Sheffield: South Yorkshire—ScortisH Matters: Jn- 
stitution of Engineers in Scotland ; Gas at Glasgow: Clyde Ship- 
building-- NonTH-EasTERN Topics: Consett Water Company : 
Drinkfield Iron Company: Hartlepool Port and Harbour 
Improvements : The Watton and Thetford Railway—The Cleve- 
land Iron Trade—THE KestRew (s.)—A TROUBLESOME LEVEL 
Crossing AT LincoLN—Mipitanp Rattway: The Barnsley 
Exiension—PROPOSED TUNNEL UNDER THE MERSEY—MIDLAND 
AND LONDON AND NORTH-WESTERN RaILWaYs. 

Ms. Massey, late Finance Minister of India, made some interest- 
ing observations, at a meeting held in Liverpool yesterday week, 
on the important subject of Indian railways. He said the East 
Indian system was as well conducted as that of the London and 
North-Western. He thought, however, that the effect of the 
system of guarantees, which had been adopted with regard to 
Indian railways, had been to make the lines more costly than they 
need have been. It was a question well worthy of consideration, 
whether money could not be raised by the Government for the 
purpose of constructing railways upon more easy terms than the 
present guarantee; and also whether capital could not be more 
economically expended than it had been. He considered that 
irrigation works in India were of more importance than even 
railway extension. India had watersheds not exceeded by those 
of any country in the world; but bordering on its enormous rivers 
were arid plains, and if it happened that the monsoons did not 
take place at the proper time, the whole produce of these plains 
perished, and the people were left to starve. 

Signor Cattanio, Italian consul at Liverpool, has forwarded a 
communication to the Liverpool Chamber of Commerce, explain- 
ing at length the advantage of transmitting the Indian mails vid 
Brindisi, instead of Marseilles. It urged that by the Brindisi 
route letters might be forwarded between London and Alexandria 
in six days and twenty-five minutes, instead of the seven days and 
eight hours consumed by the Marseilles route. 

At a meeting of the Salford town council, on Saturday, it was 
stated that the net profit of the corporation gas-works, for the year 
ending June 30, 1868, amounted to £3002. 

At the last meeting of the Bradford town council, it was agreed 
that application should be made to Parliament, in the ensuing 
session, for an Act to empower the corporation to obtain additional 
sources of water supply, and to acquire lands and hereditaments 
for that purpose; also to alter and amend the existing waterworks, 
raise additional capital, &c. 

A few more bodies have been recovered from the Oaks Colliery. 
The bodies now recovered are in a shocking state, andidentification 
appears impossible. 

The trade of Sheffield is considered to be slowly improving. 
Most of the heavy branches are active, especially the railway trade. 
There is a demand for merchant’s steel, both for home use and for 
export, and the iron trade is becoming firmer. Most branches of 
the iron trade are now tolerably brisk in South Yorkshire; at 
Milton and Elsecar there are some extensive orders on hand for 
rajls, sheets, plates, and hoops. There has been rather a better 
demand for steam coal for Grimsby, for shipment to the north of 
Europe. A moderate trade is being done with Lancashire in engine 
fuel and slack. 

Mr. J. Gale, C.E., presided at the first general meeting of the 
twelfth session of the Institution of Engineers in Scotland. A 
committee of the Glasgow town council has unanimously resolved 
to recommend the corporation to take the necessary steps for 
enabling it to supply the city with gas, as well as with water. In 
connection with Clyde shipbuilding industry, it may be noted that 
Messrs. W. Denny and Brothers have launched the Venus, a screw 
steamer of 1760 tons, built for the Austrian Lloyds. Messrs. 
Denny have two other fine steamers on hand for the Lloyds. 
Messrs. A. and J. Inglis have also launched the Prussian, a screw 
steamer of 3000 tons, built for the Montreal Ocean Steamship 
Company. 

The Consett Water Company has resolved to apply to Parlia- 
ment next session for powers for an extension of its works. With 
regard to other north-eastern topics, we may state that a meeting 
of the Drinkfield Co-operative Iron Company was held at Darling- 
ton on Saturday, when resolutions were passed conferring the 
requisite powers for winding up the company, and transferring its 
undertaking to a new company, which will be formed upon the 
co-operative principle. On Friday afternoon a deputation from 
the Hartlepool Port and Harbour Commissioners attended a meet- 





ing at York, of the directors of the North-Eastern Railway 
Company, the object of the meeting being to confer with the railway 





board as tothe practicability of uniting the schemes of Mr, Harrison 
and Mr. Jaffray, for the formation of new harbour works at Hartlepool, 
Mr. Harrison, who is engineer-in-chief of the railway company, will 
probably develope a scheme out of the two sets of plans under 
consideration. The number of furnaces in blast in the Cleveland 
group is eighty-five, and there are fifty-five out of blast. The 
Cleveland iron trade seems to present, upon the whole, a tolerable 
amount of activity. Some makers appear disinclined to take 
orders for pig for a long term forward, as an advance on present 
rices is looked for. Shipments of pig iron to the Continent have 
n pretty well maintained, and makers’ stocks have shown a 
tendency to decline. A small decrease is also reported in the 
stock in the Middlesborough warrant store. The Russian orders 
for rails may now be regarded as exhausted for the present 
although they will probably reappear in somewhat greater force 
in the spring, in consequence of the great impetus which the 
Russian Government is giving to the work of railway construction 
throughout its vast dominions. 

The Walton and Watton-Thetford Railway, a short Norfolk line 
is nearly ready for traffic. The new section will be worked by the 
Great Eastern Company. 

The Kestrel steamer, recently built by Messrs. ©. and W. Earle 
has left the Humber for Rotterdam. She is intended to trade 
between Hull and Rotterdam in the room of the paddle-steamer, 
Sea Gull. ‘ 

The Board of Trade has forwarded to the town-clerk of Lincoln 
some rules and regulations made for the abatement of a nuisance 
arising from shunting on the level crossings of the Great Northern 
and the Manchester, Sheffield, and Lincolnshire Railways, over 
High-street and Pelham-street, Lincoln. The shunting is to cease 
as from March 1, 1870. 

The extension of the Midland Railway to Barnsley is being 
pushed forward with all possible speed, and will be opened early 
in 1869. The new line, which leaves the company’s existing system 
near the Cudworth station, comprises a viaduct, of some interest, 
across the valley of the Dearne. This viaduct, which is 1087ft. in 
length, is situated very near the Oaks Colliery. The South York. 
shire line will be crossed by a massive girder bridge. 

It transpired at the last sitting of the Mersey Docks and Harbour 
Board, that a renewed application will be made to Parliament next 
session for powers to construct a tunnel under the Mersey. The 
proposed tunnel is tocommence at the west end of the Birkenhead 
docks, run under the Mersey to the north end of Liverpool, and 
there join the lines of railway converging at that point. 

Negotiations are still proceeding between the Midland and the 
London and North-Western Railway Companies with reference to 
the projected Settle and Carlisle line, 





PRICES CURRENT OF METALS AND OILS, 



















1868 1867, 
CopreR—British—cake and tile,| £2 s. d. £4 a. 2 qd £8 4d. 
per ton .....+- Ceccescers 73 0 0.. 75 © 075 O 0... 76 00 
Best selected ....... coseee | 7 O 0. 77 0 077 0 0.1.78 0 0 
Sheet ...... .. oreeeceseces -| 7310 0.. 80 0 079 © 0,. 80 ¢ oO 
BOttOMB oc oe sccccccccccccese 81 0 0.. 82 0 0 84 0 0.. 85 6 0 
Australian, per ton ........ 77 0 0.. 89 0 0) 81 0 0.8 0 0 
Spanish Cake ...........+ «| 70 0 0.. 71 0 9) 70 0 0. 000 
Chill BarS......0-scecseesees 68 10 0.. 69 10 0) 68 0 0. 000 
Do refined ingot ........- 71 10 0.. 7310 6 76 0 6.. 0 0 0 
YELLOW METAL, per lb. ......] 0 0 68 @ @ 7) GO O 6 0 0%} 
IRON, pig in Scotland, ton...... 2 12 9 cash. 2 15 13 cash. 
Bar, Welsh, in London ...... 610 0.. 615 0} 610 vu. 700 
Wailes........ 515 0.. 6 0 0} 510 0. 515 0 
Staffordshire. . 776... 710 0 7M 0.000 
Rail, in Wales ...... «+ «sees 615 0.. 60 0} 515 0... 600 
Sheets, singles in London.. 950.000 9 65 0.. 910 0 
Hoops, first quality .......- $85 0.. 000 8 5 6., 810 0 
Nailrods.. .. 000 secccecseees 77 6.. 710 0} 710 0. 000 
Swedish.....-cecesessseeeee 917 6.. 10 5 OF 10 5& O0., 1010 9 
LEAD, Pig, Foreign, perton....| 16 7 6.. 18 10 0 1815 6..19 0 0 
English, W.B. ....--ceseeeee 2150.06009031 00. 000 
Other brands ....00. oo--.»| 19 2 6..19 5 OF 19 5 O.. 19 10 
Sheet, milled.......ssecesees 20 0 0.. 0 0 0} 2010 0.. 0 0 0 
Shot, patent ....cccessccccse| 232 0 0.. 232 5 0123 00.. 0 0 0 
2010 0.. 0 0 O81 Oo. 000 
27 0 0.. 28 6 0] 2710 0.. 28 0 0 
26 0 0.. 29 0 0 28 0 0..29 0 0 
2460 0.. 0 0 0} 2410 0.. 0 0 0 
617 0.. 0 0 0-617 0.. 000 
SPELTER, Silesian, per ton 2010 0.. 2012 6 2115 ©O.. 2117 6 
English V & 8... 20 6 0.. 20 7 6) 00. 0900 
ZINC, ditto sheet ...... 37 60 0.. 0 0 O28 O60 c.. 00 0 
STEEL, Swedish faggot 660.. 0060+} 000. 000 
Keg. ccccccccccccees 1415 @.. 15 © OF 15 5 0. 1519 0 
TIN, Banca, per cwt. 68 86.. 900 0 4406,.. 000 
Straits, fine—cash 50 %. 0 6 OF 4 91%. 410 0 
For arrival .... 6 Lie. 56 2 OF 4ti 0. 0 00 
English bjocks .... 56 386. 0 0 0 415 6. 416 
Bare ..ses-ee . 646. 0 0 0} 416 @. 417 0 
Refined, in blocks sees 56 6 0. © 0 0} 418 @. 419 0 
TINPLATES, per bx of 225 sheets 
IC COKG «4... sceceeeee seevee it 6.. 30130. 140 
TX ditto 2. cece ccccevcsreseess 17 6.19 0 8 8 6. 281 0 
IC Charcoal cocesecsseceeess 180. 190 198 0. 110 0 
IX ditto ....eeeee Sesevcece 114 0.. 115 (| 658 O; 116 0 
COALS, best, per tON seeseesece O18 9. 019 0) 1t6.t32 0 
OUR SOFTS ccccccccccccccse| 0 16 6. O17 9} O13 6.. 1 1 8 
OILS, per tun, Seal, pale ......| 36 0 0.. 3610 0 40 0 0.. 4010 0 
BrOWN woccccsesecssesces| 31 O 0.. 32 0 0 36 0 O.. 3i 0 0 
Sperm, body ....ecccscccesse| 98 O 0..100 O O12 0 O 000 
Whale, South Sea, pale .....+ 0 0.. 40 0 0 3910 0.. 40 0 0 
YOMOW cecccccesscocccces| 37 0 O.. 39 0 0} 3810 0.. 39 0 0 
Brown secccccscccceseses | 338 0 0.. 34 O 0 36 0 0.37 0 0 
E.1. Fish ..coccccccsccoce| 882 0 0.6. 0 0 035 0 0.. 000 
Olive, Gallipoli ...se0..00..| 67 0 0.. 68 0 0170 0 0. 000 
Spanish ..c-ccscccses eose | 65 O 0.. 66 0 0 67 O 0., 63 0 O 
Pal cccccvccccccccccccccce| 45 0 0.. 0 0 O43 ¢ 0. 00 0 
Linseed ...0..--ceccceccccee| 2915 0. 0 O 0 37 0 0.. 0 0 0 
Rapeseed, English pale ......| 3210 0.. 0 0 0140 0 0.. 000 
Brown ..... sescceccecees |-30 0 0.. 3010 0 37:10 0.. 37 15 0 
Foreign pale.....sseceee.. | 33 10 0.. 34 0 0 41 0 0.. 42 0 0 
BroWN scccccccccccsece | 3010 0.. 31 O 0} 88 O O.. 3810 0 
Lard coccccccccdeccccccccce | 67 O 0.. 70 O 0] 6210 0.. 63 0 0 
{Tallow seccccssccccccsceess | 87 0 0.. 38 0 0] 36 0 0.. 38 0 0 





PRICES CURRENT OF TIMBER. 








1868. 1867. | 1 . * 
Per load— £44 &/|24 & 4 4 || Perlosd— 42404822 
Teak ....0++++00e40 10 1810] 9 0 1010 || Yel. pine, per reduced 0. : 
Quebec, red pine .. 3 5 8| 30 410 ada, 1st quality 17 01810 17 0 18 10 
yellow pine.. 213 315] 215 4 0 @nd do... 11 10 12 10, 11 10 12 0 
St. John’sN.B,yel.. 0 &© 9 O| 0 0 O 0|| Archangel,yellow 11 013 6 111013 0 
white... 5 56 0) 5 5 510 t. | 
eee hes. 815 418| $10 410 || Finland } 809 
+ 4 0 417] 310 5 0 || Memel , e000 
00 0 0] 0 O O 0} Gothenburg, y 81010 
46 610} 8310 6 0 809 
215 4 0] 2 0 8 0|| Gefle, yellow 9 ou 
ie 3 0 310 || Soderbamn e 9 ow 
+ 815 6 0] 8 0 3 5 || Christiania,per 
72225123032 5)|| lat.byd by 9$1010121)) 0 0 0 0 
738 $ 0; 607 >| awe 
410 0} 5 0 6 O|| Deckplank, Dnt 614 
$70 0010.0 0 oll pero tins 924 014 02 
510 610] 410 5 0 || Staves, per M. 0 
710 810} 610 7 10 | Quebec pip:.....- 7 10 0 4) 75 0 80 
per tag 2, Se on 2210 0 0] 19 020 0 
3 018 0/13 019 0 || Baltic, crown 0019 0 
Whhawrace 18 045 0148 20 1810 || Pips “sere } 2360 280 0]12 














New WEEKLY JourNaL.—A new weekly publication, entitled 
Scientific Opinion, has made its appearance. It is neatly arranged 
and printed, and gives, among other matter, particulars of the 
meetings of societies, English and foreign. _ : 

Society oF ENGINEERS.—At the last ordinary meeting of the 
Society of Engineers, held on the 2nd inst., Baldwin Latham, Esq., 

resident, in the chair, a paper was read by Mr. Henry Gore, “On 
len Gasworks, at Home and Abroad.” ‘The following candi- 
dates were balloted for, and duly elected as members :—George 
Garnett, Ryde, Isle of Wight ; A. D. Dawnay, 37, Maismore- 
square, Peckham ; W. Gaskell, Weston-super-Mare ; E. 8. Cromp- 
ton, Stafford; John Waldram, 203, hitechapel-road. As 
foreign members—R. M. Dixon, Tanna, or! f R. Pinchin, 
Cape of Good Hope, As associate—M, Sefi, 26, O Broad-street 
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Cross Section of Platform 
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THE FRANCIS JOSEPH SUSPENSION BRIDGE 
OVER THE MOLDAU aT PRAGUE. 





Fig. 1. General Elevation. 7 
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DETAILS at END oF CIRDER. 
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STRENGTH AND STIFFNESS OF CORRUGATED 
IRON.—REMARKS ON THE EX PERIMENTS OF 
MR. J. H. E. HART, C.E. 

By W. J. Macquorn RankINE, C.E., LL.D., F.R.S. 

1. Reference to Mr. Hart's Researches.—A valuable series 
of experiments by Mr. Hart, on the transverse strength 
and stiffness of corrugated iron, have been published in the 
Bombay Builder for August, 1868, and reprinted in Tue 
EnoIvEEr of the 10th October, 1868, page 298. Mr. Hart 
shows that the results of those experiments agree very 
fairly witb a formula proposed by me a few years ago* for 
the breaking moment of a sheet of corrugated iron, viz. : 


ee | MERES sé os 0 ol 
4 15 


in which 7 denotes the span; W, the breaking load hung 
at the middle of the span; b, the breadth of the sheet, 
and ¢, its thickness; 4 the depth of the corrugations from 
ridge to furrow; and / the coefficient or modulus of rup- 
ture. Values of that coefficient are calculated by Mr. 
Hart from his experiments by means of the following 
formula : 
fo 15 Wl. 2) 
“~ 16 Abt’ ii 
and they are found to range from 41,100 1b. to 58,940 Ib. 
on the square inch; the mean value being about 46,000 Ib. 
on the square inch. There can be no doubt then that the 
formula of Equation 1 may be safely used in practice to 
galculate the probable breaking load of sheets of corrugated 
jron of given dimensions; and that, in the absence of special 
experiments on the strength of the particular material that 
is used, the smallest of the values deduced from Mr. Hart's 
experiments, viz., 41,100 1b, on the square inch, may be 
taken as the modulus of rupture in the calculation. 

2. Objects of this Communication.—The objects of the 
present communication are to explain the theoretical 
reasoning on which the formula of Equation 1 is founded, 
and the extent to which it is approximative; to determine, 
by the aid of Mr. Hart’s experiments on breaking loads, 
values of the modulus of rupture according to a rule which 
gives a closer approximation; and to deduce, from his 
experiments on deflection, values of the modulus of elas- 
ticity of corrugated iron. 

3. Assumption of a Cycloidal Cross Section.—The first step 
towards finding formule for the transverse stiffness and 
strength of a given piece of material, is to determine the 
geometrical moment of inertia of the transverse section 
relatively to a horizontal axis passing through its centre. 
Ina sheet of corrugated iron, the transverse section is a 
narrow band of uniform width equal to the thickness of 
the sheet, and of a wavy figure, composed of a series of 
curved arcs, alternately above and below the horizontal 
axis of the section. These curved arcs usually approximate 
nearly in shape to arcs of circles; and no material error in 
practice is occasioned by assuming for their figure any 
curve which does not greatly differ from a circular are. 
A cycloidal are is such a curve; and it has geometrical 





perties which cause the calculation of its moment of | 


inertia to bea very simple process; therefore, the figure of 

cross section of each of the ridges and furrows of the 

sheet of iron will be assumed to be a cycloidal arc, such as 

EAF in the figure; where C A D represents a complete 

eycloid, traced by a point in the circle AB, which rolls on 
A 


4 
- a 








the straight base line C D; and the chord E F, parallel to 
CD, is drawn in such a position as to cut offan arc E AF, 
in which the depth A K bears to the breadth E F the same 
proportion as in the corrugations of the iron. That is to 
say, let a be the width of one corrugation, measured from 
ridge to ridge, and h (as before) the depth from ridge to 
Jurrow; then the chord and the depth of the cycloidal are 
are respectively, 


7 = @ and AK=4, 
2 2 


4. Geometrical Moment of Inertia.—One of the geo- 
metrical properties of the cycloid is as follows :—The per- 
pendicular distance H G, of any point H in the arc, from 
achord E F parallel to the base line, varies proportionally 
to the product H E x H F of the two parts into which the 
are E A F subtended by the chord is divided by the point H. 
fh express this in algebraical symbols, let the are AE = 
AF=c; the are AH =s, the greatest ordinate AK = 


t 


Pie before); and the ordinate H G= y; then we have 
— A (¢c + s)(e—s)_h = 
x ad ae oe 
Let d s denote an indefinitely short or elementary are, 
Situated close to the point 4, Then the geometrical moment 
of inertia of ds relatively to the axis E F is ods; and 
that of the are A E is expressed by the following integral : 


a: he § s*) 2 2htc 
.de= a . on ate 
Sy ds iJ,% pl 


ef 15’ 
which, being divided by the length c of that are, gives, for 
the square of its radius of gyration, 

2h2 

15° 
To find the geometrical moment of inertia of the cross 
section of a sheet of corrugated iron, the area of that sec- 
tion is to be multiplied |v the preceding expression for 
the Square of the radius of gyration: that is to say, let A 
that area, and { the moment of inertia; then 

2heA i 
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3 
a 15 (3) 
5. Formule for Strength and Stifiness—The following 


2 
y o 








* “ Manual of Civil Engineering,” page 543. 








are the well-known general formule for the modulus of | 


rupture /, and modulus of elasticity or stiffness E, of a 
beam of uniform cross section loaded in the middle : 
2. Wt a. we 
fas. iia yes 

21 4 48 Lv 
in which W is the breaking load; W’ any load not exceed- 
ing the limits within which the deflection increases in the 
simple ratio of the load; and v the deflection with the 
load W’. When the value of I given by Equation 3 is 
substituted in these formulz, they become respectively as 
follows : 
_15Wi . , 
~~ 16hA ’ 

5 W's 
E=~ —_— 5 
32h? Av ( ) 

6. Determination of Sectional Area—Use of a Virtual 


f 


. . . . . 





Thickness.—A rough approximation to the sectional area of | 


a sheet of corrugated iron may be obtained by simply mul- 
tiplying together the breadth and thickness; that is, making 
A= bt. (6) 

This is the approximation used in Equations 1 and 2. 
It always gives too small a value of the area ; and hence, 
in using it to calculate the probable breaking load of a 
sheet of corrugated iron with a coefficient taken from ex- 
perimeuts on iron in other forms, the errors to which it 
leads are always on the safe side ; and this was the reason 
which induced me to adopt it in the book already referred 
to. It is obvious, on the other hand, that in calculating 


the modulus of rupture from experiment by means of the | 


same approximation, the value obtained is greater than the 
actual stress on the material just in the same proportion in 
which the exact sectional area is greater than the approxi- 
mate sectional area. 

The length of the cycloidal are E A=c in the figure is 
given with an error in defect which in no case exceeds 
1-400th part, by the approximate formula :— 


8h 
= “( 1 + oe) nearly; 


from which it appears, that a second approximation to the 
sectional area of the sheet is given by the following for- 


mula :— 
- 8 he - 
aen(2+ Sh )ee 2... 6 @ 


Considering, however, how much more precisely the 
operation of weighing can be performed on a thin sheet of 
metal than that of measuring its thickness, it is obvious 
that by far the most accurate way of determining the sec- 
tional area of the sheet is to calculate it from the weight of 
a given horizontal area; and such, accordingly, is the 
method employed in a new reduction of the results of Mr. 
Hart’s experiments. Mr. Hart cives, in each case, the 
weight in pounds per square foot of the sheet of corrugated 
iron experimented upon. That weight, in the following cal- 
culations, is divided by 40 (being the weight in pounds of a 
plate of iron a foot square and an inch thick), to give what 
may be called the virtual thickness of the corrugated iron ; 
that is, the thickness of a fat sheet of iron of the heaviness 
of 480 lb. to the cubic foot, and of the same horizontal area 
and weight with the corrugated sheet. The product of the 
breadth and virtual thickness gives the sectional area: 
that is, 

A=b@ . 2.2 « (8) 
in which ¢ denotes the virtual thickness, 

It may be remarked that the value of A, as given by 
Equation 8, is found in most, though not in all, of Mr. 
Hart’s experiments to be somewhat greater than that given 
by Equation 7. It is probable that this may be caused by 
the iron being compressed in the process of rolling toa 
greater density than 480 lb. to the cubic foot. It is clear, 
nevertheless, that Equation 8 is the preferable formula ; 
for in calculating the modulus of rupture and the modulus 
of stiffness, it eliminates the effect of such compression of 
the iron. 








7. Method of Calculating the Modulus of Rupture.—In | 


calculating corrected values of the modulus of rupture, the 
method followed has been to multiply each of the values 


given by Mr. Hart by the ratio ( ‘) in which the mea- 


sured thickness, used in his calculations, is less than the vir- 
tual thickness, used in mine. The results are given in the 
annexed table (A). They are computed to three places of 
figures only, as it would be useless to attempt greater pre- 
cision. The difference between the extreme values is less, 
as compared with the mean value, than in the case of the 
values deduced by Equation 2 from the measured thick- 
nesses, as the following statement shows :— 
Values in Ibs. on the square inch deduced from 
Measured thicknesses. Virtual thicknesses. 
Greatest (No 10) . 58,940 . . . (No. 10) . 45,300 
Least (No. 3a) . 41,101 . . . (No.9) . 34,200 
- 11,100 


Co eee: ee 


Mean. ... . 46,068 .. . 89,100 


8. Method of Calculating the Modulus of Stiffness—-The 
values of the modulus of stitfnuess are calculated by means 
of Equations 5 and 8, from data selected from those parts 
of Mr. Hart’s record of experiments in which the deflection 
increased in the simple ratio of the load, or nearly so. 
results are given in the annexed table (B). 
puted to four places of figures only. ‘The difference be- 
tween the greatest and least values is, as compared with 
the mean value, a little less than the corresponding differ- 
ence for the modulus of rupture, as the follewing state- 
ment shows :— 

Ib. on the square inch. 


Greatest value (No.2) . . ‘ 23,290,000 
Least value (No. 11). . + -« 17,760,000 
6 Pee ee 5,530,000 


Mean value , .. =. . 20,420,000 


| 
| 





The | 
They are com- | 





Table (A) of Values of the Modulus of Rupture of Corrugated 
Iron, as Deduced from Mr. Hart's Experiments, with virtual 
Thicknesses Calculated from the Weights per Square Foot. 





ad | | 
25 | Modulus as calcu- | . Corrected modulus 
‘Ss & lated from measured} a oe | as calculated = 
és thickness, ‘eenaeens thickness. | virtual thickness. 
a™ } | 
- | — = 
1b, on the sq. inch, inch. inch, } Ib. on the sq. inch. 
54 46567 | “029 039 | 34,600 
es Y 45628 | 035 “046 34,700 
Qa | 50900 035 “045 | 38,700 
8 41663 “060 059 36,250 
3a 41101 “060 069 35,800 
4 43528 “060 “059 37,900 
6 49770 “100 “121 41,100 
6a | 5237 “100 } 2h 43,300 
6b 52375 “100 121 43,300 
7 | 46124 “100 118 39,100 
8 43099 095 113 36,400 
9 41959 “095 “116 34,200 
10 | 56940 “100 “130 | 45,300 
mo | 46373 “115 133 | 40,000 
12 } 47760 *150 “163 | 43,900 
13 43281 “150 | "159 40,800 


' 


Mean from sixteen experiments in lbs, on the 

SOT. 66. 5c. 04 de> dee 04 
Mean in kilogrammes as the square metre .. 
Mean in lineal feet of iron, weighing 480 Ib, 


39,100 


27,54 90,000 


to the cubic foot .. oo os oo co Siva 
Mean in lineal metres of iron, weighing 7690 
kilogrammes to the cubic metre .. .. .. 3575 


‘able (B) of the Values of the Modulus of Stiffness of Corrugated 
Iron as Deduced from Mr. Hart's Experiments, with Virtual 
Thicknesses Calculated from the Weights per Square Foot, 


Modulus of stiffness in Ibs. on 





No. of ex- Load, Deflection. 

periment Ib. inch, the square inch. 
1 262 100 18,710,000 
2 3l4 0 64 23,290,000 
4 384 0°34 20,430,000 
6 599 046 20,430,000 
7 €00 0°46 22,280,000 
8 258 1°36 19,760,000 
9 | 314 1-26 19,170,000 
10 | 1332 044 | 21,350,000 
ll j 1251 0°58 17,75",000 
12 | 1334 1°02 | 19,540,000 
13 1098 0°80 21,080,000 


Mean from eleven experiments in lbs, on the 





squareinch .. . «+ «+ «+ ese 20,420,000 
Mean ip kilogrammes on the square metre 14,360,000,000 
Mean in lineal feet of iron, weighing 480 Ib. 

tothe cubicfoot .. .. «+ «. «+ 6,126,000 
Mean in lineal metres of iron, weighing 

7690 kilos. to the cubic metre... 1,867,000 


9. Rules.—The following are the rules for practical pur- 
poses to which the results deduced from Mr. Hart’s experi- 
ments in this communication lead :— 

I. Let 5 be the breadth of a sheet of corrugated iron, 
hk the depth of the corrugations from ridge to furrow, and 
w the weight of an unit of the area of the sheet, as pro- 
jected on a plane : to find the least probable breaking mo- 
ment, M. 

Calculate a virtual thickness, ’, by the formula ¢# =w + &; 
where & has the following values :— 

For w in Ib, to the square foot, and ? in fractions of ah 
inch ; £ = 40. 

For w in kilogrammes to the square metre, and ?’ in 
fractions of a metre ; = 7690. 


Then 
— f - 
M= 5, Shoe. ° oe © & 8) 

Least value of f ; 
For forces in lbs., dimensions in inches, and 

moments in inch-lbs. . . . ‘ 34,200 
For forces in kilogrammes and dimensions in 

metres . . - 24,000,000 


II. Given, the intended least breaking moment M, the 
breadth b, and the depth of corrugation A, of a sheet of 
corrugated iron ; to find the proper weight w of an unit of 
area ; 
154M 


afhb* (10) 


wrk = 


15k, 


>? 


. . * 


Values of the factor 


For win Ibs. to the square foot, load in Ibs., and dimensions 


iar . = Gumi 
in inches; 598 00358 ; 

For forces in kilogrammes and dimensions in metres; 
| = 0012. 

832 


III. To find the probable defection (v,), under half the 


breaking load, of a given sheet of corrugated iron ; / being 
the span. 
at Se; (11) 
tm” CE 4h? * * * 
. f 1 n” 
; J. == % = +4 d h t - 
| In which sk 00096 joao’ an a as the fol 


lowing values :— 
9 
Sheet loaded in middle of span, ; : 


Sheet uniformly loaded, . W.J3.MR 


Glasgow University, 2nd November, 1868. 








LIVERPOOL. 
No, I 

Ir is somewhat strange that the engineering works con- 
nected with the greatest port in Britain, and though not 
the finest harbour, yet still the most important commercial 
depot in the world, have not yet been the subject of any 
comprehensive professional memoir. The fact, however, 
that the vast works, on both shores of the Mersey; have 
been the steady growth of a century, during which time 
they have been’ unremittingly in progress, and that no 
man can yet prophesy the time when their extension will 
cease, may partly account for the want of a succinct descrip- 
tion of their condition and extent at any given time. The 
present is probably one of the most appropriate moments 
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that could have been chosen for recording the engineering 
achievements which have been so far accomplished in 
Liverpool; for, although we seem no nearer than ever to 
a final culmination of the works, and, at this mo- 
ment, ‘independently of works approaching completion, 
there are Parliamentary powers for extension of dock 
accommodation at the north end which will cost nearly a 
million, yet we find a number of the great works on which 
Liverpool and Birkenhead have been occupied, more or 
less, for the last twenty years, either recently finished ,or 
within a few months of their eempletion. Amongst these 
are prominent the Birkenhead system, the great corn 
warehouses on both sides of the river, and the Herculaneum 
docks at the extreme south onthe Liverpool side. 

Through the courtesy of Mr. Lyster, who has for several 
years ably conducted the engineering business of the 
Mersey Docks and Harbour Board—now embracing, be it 
remembered, both Liverpool and Birkenhead we have 
been afforded ample facilities for recording—as fully as our 
space will admit, both the past and recent professional 
works of Liverpool; and from their vast extent, their great 
commercial importance, and the high perfection, as models 
of littoral architecture, of all the recent-works, we have no 
doubt the subject will prove one of considerable interest to 
the majority of our readers. 

The history of Liverpool, from a very early period of 
English commerce, is one specially invested with that 
peculiar interest which attaches itself alike to great men 
and great communities, who have had their small begin- 
nings, their struggles, reverses, and successes. But it is.not 
our province or intention to adopt:that elass of narration 
which begins ab ovd, and follows out insignificant details 
with interminable minuteness. We prefer to follow the 


counsel of Racine’s judge, and, instead of beginning before | 


the creation of the world, “revenir au moins au déluge.” 
We may, therefore, be excused from alluding to notices of 
Liverpool and the adjoining district previous to the reign 
of King John, and, respecting the town under that 
monarch, will merely observe that he appears to have 
granted it its first charter as a borough—no unimportant 
matter, laying, as it did, the foundation of the fortunes of 
Liverpool—by placing it, with regard to commercial 
rivileges, on an equal footing with the other seaports. 


ut it does not seem to have possessed any commercial | 


importance before the reign of Henry VIII. There 
was but little to encourage commerce at home in these 
early days, whilst with foreign countries it was prevented 
on the north-west coast of England by the _per- 
petual incursions of the Isle of Man piratical chiefs, 
whose depredations did not receive their death-blow 
till 1313, when Robert Bruce, having taken their strong- 
hold at Castle Rushin, the western seas became safely 
navigable for trading vessels. 

So injurious to the prosperity of Liverpool had its 
proximity to these maurauders been that, whilst in 1225 
the fee-farm rent of Bristol amounted to £245 per annum, 
that of Liverpool was only £10 a year. The superior 
prosperity of Bristol was, no doubt, partly owing to its 
natural harbour, and to the Severn, which nature has 
made navigable for about two hundred miles, whilst the 
Mersey, both in length and size, is but an insignificant 
stream, even where it reaches the estuary. These 
rivers were not navigable until the end of the seventeenth 
century, and it is to modern engineering science that 
Liverpool owes its now extensive system of water com- 
munication with other parts of England. The first step 
towards these improvements was taken by Mr. Thomas 
Patten, of Warrington, who made the river navigable from 
Runcorn to Warrington, and proposed its further ameliora- 
tion by removing the fish weirs, so as to permit of further 
navigation to Manchester and Stockport, which, he con- 
sidered, by rendering the carriage “so easy and cheap,” 
would “nearly double the trade of Liverpool,” by drawing 
thither the trade of “ Manchester, Stockport, Macclesfield, 
Congleton, Bolton, Bury, Rochdale, and some parts of 
Yorkshire, Derbyshire, and Staffordshire.” The matter 
was, however, set aside for the time being, the public mind 
of Liverpool being then fixed on an almost equally 
important enterprise—the construction, for commercial] 
use, of the first great English artificial dock. But, though 
suffered to lie dormant fora time, it was not forgotten, 
and was at length accomplished in 1720, when water com- 
munication between Liverpool and Manchester was 
established. At the same time, the Cheshire salt mines 
were, by the improvements in the navigation of the 
Weaver, placed in connection with the pen of Liverpool, 
whilst, in 1755, the Sankey Canal formed a communication 
between Liverpool and the western part of the Lancashire 
coal district. Bolder projects followed upon the:suecess of 
these minor ones, as, for instance, connecting the Mersey 
with the Humber, and thus opening to the trade of Liver- 
pool the manufacturing distriets of Yorkshire as well as 
the German Ocean, by means of a canal crossing the chain 
of hills between Yorkshire and Lancashire; and a few 
years later the Grand Junction Canal connected the 
Mersey with the Trent, and Liverpool with the Potteries 
and the iron district of Staffordshire. 

Baines, in his “ History of Liverpool,” mentions that at 
the time the borough of Liverpool passed into the hands 
of Henry, Earl of Lancaster, an inquiry was made as to 
its value, the jurors saying “that there is at Lyberpoll a 
certain castle whose trench and herbage are of the value of 
15s. per year, and that there is a certain dove-cote under 
the castle of the value of 6s. 8d., and that there is a certain 
borough in which are divers free tenants holding burgage 
and paying yearly £8 8s., and that there is a certain 
market held on Saturday whose tolls are worth £10, and 
that there is a certain ferry beyond the Mersey which is 
worth 40s., and that there is a windmill of the value of 26s., 
and a water mill of the valueof 24s,,and that there isacertain 
fair held on the day of St. Martin, whose toll is of the 
value of 13s. 9d., and that there is there a certain park 
which is called Toxteth, whose herbage in summer is of 
the value of £11; sum total, £35 Os. 5d., equal: to £525 6s, 3d. 
of our money in the reign of Edward III.” Liverpool, 
though possessing equal commercial privil was, in 


eges, 
this reign, only able to return “the true value of the: ninth 


part of ‘the movables of ‘the men dwelling inthe borough 
of Liverpool'at £6 Is. 7d.” (equal to £103 3s. 9d. of our 
money). The four royal boroughs of Laneashire could 
amongst them only muster trading property to the value 
of £232 19s. 9d., or £3494 16s. 3d. of present money, 
whilst, at the same time, the returns from Nottingham 
amounted to,£50,000 of our money,and. those from: Bristol 
to £30,000. In this -reign ‘the first .paveage grant was 
made:to the town of Liverpool, and the:money was to be 
levied. by a,tax on the.chief. articles of export, import,.and 
eonsumptien in the ‘town. Brom the articles -speeified 
for taxation the chief trade was evidently in home pro- 
duce, but in the same reign we find the first mention of 
the custom-house with regard to a part of a cargo of wine, 
being at that time one of the principal imports into Eng- 
land from abroad. Within the next sixty years five similar 
paveage grants were made to the borough of Liverpool. 
At this time there were but five streets in Liverpool, viz., 
Castle-street, Dale-street, Bouke-street, now called Water- 
street; Moore-street, now called Tithebarn-street ;and Chapel- 
street. At the siege of Calais wefind Liverpoo] repre- 
sented by one vessel only, with six men out of a fleet of 
700 ships, with upwards of 14,000 sailors. 
afterwards, however, we find'the mayor and bailiff ordered 
to:seize-all vessels of the burden of‘forty tons of wine, and 
to send six of the larger and better armed to join ‘Roger 
Hegham, Admiral of the Fleet; and, finally, at the close 
of this reign all vessels between twenty and 200 tons at 
all the ports: between Bristol and Liverpool ‘were ordered 
to be seized and brought into'the port of Liverpool “ ready 
and-equipped for the: passage of our beloved and faithful 
‘WilliamdeWyndesore, governor and guardian of our realm 
| of Ireland. In 1558:good Queen Bess-aseended the'throne, 
and the close of her reign brought with it some improve- 
'ment ‘in the commerce of Liverpool, which had, at its 
| commencement, been at a very low ebb, ‘partly in conse- 
| quenee of the unhappy state in which Mary’s bigotry and 
| fanaticism had left the kingdom, and _pertly from a visita- 
| tion of the plague, which had carried off 250-persons out 
|of a population of about 1500. In 1561 the old har- 
bour, which, it is believed, dated from the reign of 
| Edward ITI., was completely destroyed by a terrible storm. 
|The Mayor, Robert Corbett, summoned a meeting of the 
burgesses for the purpose of inducing them immediately 
| to commence the construction of a new harbour. From 
|:the corporation records it would seem that the call was 

promptly and nobly responded to, as the following extract 

will show :—“ Sunday, being the 9th of November this 
| year, and next after the great wind and storms aforesaid, 
| Master Mayor called the whole town, as many as were 
| then at home, together unto the hall, where they counselled 
all, in one consent and assent, for the foundation and 

making of a new haven, turning the fresh water out of 

the old pole (pool) into the new haven, aud then and there 
| before he rose, by the side of the bench, of his free-will, gave 
| apystol of gold towards the beginning, which that day was 
good and current all England through, for 5s. 10d. Also, 
| the same day, Mr. Sekerston did give, also all the rest 
| of the congregation did give, so that in the whole was 
gathered that present day the wholesum of 13s. 9d. current, 
| &c., and put into the custody of Richard Fazakarley and 
| Robert Mope, who were then appointed to be collectors 
| for that time, &c. 
| Mr. Mayor, and of every house in the Water-street one 
labourer, went to the old pole, and there began and enter- 
prised digging, ditching, and busily labouring upon the 
foundation of the new haven; and so the Tuesday, of every 
house in the Castle-street, was a labourer sent to the same 
work. Wednesday then next after, came forth of every 
house in the Dale-street, to the said new haven, a labourer 
gratis. Thursday then next after, the Juggler-street with 
the Moore-street, Mylne-street, Chapell-street, every house 
sending a labourer, and this order continued, until St. 
Nicholas Day, then next after, gratis.’ We learn also 





state of the Liverpool exchequer at this periud. One of 
the mayor’s duties was the laying out to the best advan- 


imagine, considering the smallness of the sums mentioned, 
and, as our historian says, they must sometimes have been 
exceeded, for whilst the mayor of 1572 received £23 11s. 8d., 
his suecessor came into office with but £5 14s. 9d. to spend; 
being a prudent man, however, he kept within his means 
an! retired, leaving a balance of 7s. for his successor. The 


of Mary, from the oppressive privileges granted by that 
queen to a company of traders who had incorporated them- 
selves for'the purpose of monopolising, as far as possible, 
the export and import trade of that part of England with 
foreign countries. This company claimed for itself a tax 
of 25 per cent. on all goods belonging to persons trading to 
Spain or Portugal without its permission. In the year 
1581, the Earl of Derby procured for Liverpool freedom 
from this embargo. 

We have now given a slight sketch of the early history 
of Liverpool, and will, without entering into further his- 
torical details, proceed to the time when the engineering 
works which have since attained such magnitude, and 
rendered Liverpool the first commercial port in the world, 
were commenced. 

The old dock of Liverpool had been commenced in the 
reign of Queen Anne, and its construction continued till 
1717, in the reign of George I. It was then found that, 
though the dock was far from completion, all the money 
which had been placed in the hands of the dock committee, 
besides £5000 of their own, had been laid out, and £4000 
was still necessary to finish the work. Another Act was, 
therefore, passed, empowering the Corporation to borrow 
| this further sum on the rates. To give greater security, 
| the original term of twenty-one years, during which the 
| rates were to have been collected, had been, in Queen 
| Anne's reign, extended to thirty-five years, at the end of 
which time the rates were to be lowered to one-fourth the 
original amount. The subsequent Dock Acts invalidated 
| this agreement. When their money came to an end, the 
| trustees had advanced so far withthe wet dock that it was to 

be fit to receive and harbour ships, but though £11,000 





Eighteen years | 


On the Monday morning then next, | 


from these records, quoted by Baines, something of the | 


tage of the public moneys—no very onerous task, one would | 


trade of Liverpool had suffered severely during the reign | 


—————— 
| had been expended on the works no landmarks or buo . 
_ had been placed, and it-was still in a very imperfect : 
' dition. The term fer collecting the rates. was, heshe 2 
lengthened by another period of fourteen years, ‘the Saves 
and Corporation promising, on their part, to finish th 
docks, “‘and to place at least three buoys and two len L 
marks, in or at the entrance of Formby Channel (which 
had never been buoyed before), and two buoys on th 
Hoyle Sand, one on the north-west and the other on the 
north-east spits of the said sand,and to complete the buo r 
ing ofthe channels before the 25th December, 1718,” Phe 
moment»was a propitious one for obtaining the additional 
loan required. ‘The rate of interest had, for the first-time 
fallen below 5 per cent. in the year 1719. The manape. 
ment of the National Debt was disputed between the Bask 
of England and the South Sea Company. Commerce w 
steadily improving, the national wealth increasing, and the 
South Sea Company was producing immense excitement 
by the gigantic system of gambling it carried on 
eomparable:only to Law’s Mississippi scheme. ‘The year 
1720 ‘saw’the eompletion of the first Liverpeol dock, and 
in ‘the same year, as we have already said, improvements 
were commenced, and extensions made in the navigation 
of the rivers Mersey, Irwell, and Weaver, and shortly after 
| Liverpool’s means of communication were still further 
| improved by the construction of the first turnpike roadin 
| that district, from Liverpool to Prescot. Lancashire had 
| until that period, possessed no reads worthy of being so 
called, and it was/not until the reign of George the Third 
| that a good eoach road, communicating with the Great 
| Nerth Road at Warrington, was:made. In the sixth and 
| seventh years of George the First, Acts were passed for 
the improvement of the navigation of the Mersey and 
| Irwell, and the Weaver. The considerations advanced for 
passing the first of these Acts, were the additional con- 
venience in the ‘way of carriage it would bestow, the 
advantages it would confer on the poor, the necessary 
increase in the number of seamen, bargemen, &c., and the 
great saving of the roads it would effect. The contract for 
the execution of the work was given to a certain number 
_ of gentlemen specified by name in the Act, and by it they 
were empowered “to scour, enlarge, or straighten the 
rivers Mersey and Irwell; to make new cuts for shortening 
distances; to cut down trees; to build bridges, and form 
sluices; to take materials from adjoining lands; to alter 
bridges, turn highways, pull down mills or weirs; to.make 
towing paths, and to do all other matters or things 
necessary for making, maintaining, continuing, and per- 
fecting the navigable passage of the rivers Mersey and 
Irwell.” The tolls for goocs carried on the rivers were at 
the same time fixed at 3s. 4d. a ton. The other Acts, 
ineluding one respecting the improvement of the naviga- 
tion of the Douglas as far as Wigan, are similar in 
substance, only varying in the tolls, those for the Douglas 
being 2s. 6d. a. ton, and on the Weaver only 1s. 3d. per ton, 
until the expenses incurred in the improvement of the 
navigation had been paid, and ls. per ton subsequently. 
The sum required for the works on the Weaver—£9000— 
was advanced to the contractors by several gentlemen, “at 
£5 per cent. interest, and £1 per cent. risk until they are 
repaid.” 











THE IRON TRADE OF FRANCE. 


TuE Committee of the Forges de France have issued their report 
on the ake, import, and export of iron during the first half of the 
present year, and the results deserve special attention, and show 
that the trade is shaking off the stupor and lassitude which have 
lain so heavily upon it for a long time. 

The following tables give the production of pig and wrought 
iron for the six months in comparison with that of last year :— 








| Pig Tron. 

| First six 
| | First six months of 1868. | months 

| of 1867. 


Districts. = = 
Pig for | Pig for ee 

| leastings. | refining. Total. } Total. 
| 














| 
Tons Tons. Tors. Tons. 
ee es 13,362| 15,417 | 28,779 | 28,788 
| Basin of Paris .. oe «2 «8 of o8 oo 15,352 | 45,352 | 14,100 
Brittany ..c «2 cc ce oF cf ee 4822 | 7103) 11,930) 11,14 
Centreof France .. «+ «+ es os | 29,404 | 110,462 | 139,866 | 131;484 
Champagne... «2 «+ «of 2 «ve 19,829 | 35,177, 65,008) 52/203 


| Ardennesiand‘Meurthe .. 


Ee ee sae Gk as ee 4265| 17,142) 21,407| 32,488 
Escaute +e 88 00 oe oe ee oe 9000 | 17,964)| 26,964 | 34,282 
Gard, Bouches du Rhone, Corsica.. .. 9643 | 28,385 | 28,028) 26,399 


Loire and Savoy oo co co ce co | 28,180) 84, ‘22 107,402 | 93,646 
Loagwy .. ss se oe ee oo ve | 10,562] 35,803 | 46,370 | 32,377 
North of the Moselle.. .. «+ «+ 5700 | 74,564 | 80,064) 71,957 
| Sambre.. .. «+ of «8 ef «+ of ” 17,173 | 17,173} 36,¢88 
| South of the Moselle. .. «+ ba 25,837 | 25,837 | 24,097 
}Gewmtiparest co co cc ce 00 00 00 915| 14,676; 15,591} 16,318 
| Works of Aubin and of the [nperial 

DAVY ss of #8 28 +8 #8 #8 #8 ” 


10,03 5| 10,035| 6679 
Total we se os «oe os | 130,682 | 509,122 639,904 | 613,152 














Wrought Iron. 





lFirst six 
months 
of 1867. 


| First six months of 1868. 
Districts. “— 


Se 
Iron in | 4 | Total. 
| general. Rails. | Sheet. | Total. 3 tal 
| Bons. | Tons, | Tons. | Tons. | Tons. 
Ardennesand Mearthe .. .. | 10,24 | ,, 6985 | 17,219/ 19,A4l 
| Basin of Paris .. .. «+ ++ | 15,580 5575 | 21,155| 21,867 
| Brittany .. eo» 44 603| 4889/6618 
| Centre of France .. .. «. | 57,280 | 83,070 | 13,354 | 103,704 | 102,655 
| Champagne +. os «o «| 48,855 | 1369 | 50,224! 33,599 
| Comptes ve oe oe oe | 19,308 | ss 5055 | 24,448 | 25,804 
Escante sc oc «+ oe oe | 22,713 2517 2010 | 27,240 | 28,734 
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Gard, Bouches du Rhone, | | owe 
Corsican .. ce oo oe me 4,851 7080 208 | 12,119 | a 
Loire and Savoy +. + «+ | 44,204 | 12,540 | 7000) 63,744 | = 
EOMENT coco cc co vo | SOO] me ee 
North of the Moselle .. .. | 17,088 | 20,000 6000 | 43,088 | ap rf 
Sambre cc oc co ce vo | 29,786 7280 832 | 37,818 | ite 
South of the Moselle .. .. | 13,849 ‘i M1 | 13,990 et 
South-west .. .. «2 «+ + 3546 ae o 3846 | 
Works of Aubin and of the | 79 
we oe ee | 1062 | 13,502 536 | 15,100| 15,07 
paciaayn: | {43,0620 
Total... «+ + |296,168 | 959,89 | 49°668 | 441,895 | 45, 
These results are certainly not unsatisfactory, nor are they very 





brilliant, and the committee estimate that the total production 
| 1868-will attain that of 1866. The product is sot down a 
the following figures :—250,000 tons of pig iron for castings 
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pe 
ns of pig iron for refining, 600,000 tons of wrought iron, 
1 wns Sf tails, 100,000 tons of sheet iron, 20,000 tons of 
: steel. 
—a the first seven months of the present year the imports 
der bond, under the decree of 1862, have been 56,298 tons of 
= jron against 25,432 during the same period last year ; and 
ne 836 tons of wont iron and iron plate against 29,940 tons in 
1867 The imports for naval construction, under the law of 1866, | 
ye been, for the seven months, 893 tons of pig, and 5863 tons of | 
wrought iron, plate, &c., against 269 and 2413 tons respectively 
last year, a very large increase, showing the activity that prevails | 
jniron shipbuilding. On the other hand, the imports, duty paid, 
have fallen, in the case of pig iron, from 62,390 tons in the seven 
months of 1867 to 12,476 tons in this year, while the quantity of 
wrought iron increased during the same period from 4177 to 7024 


. * exports under bond of cast iron have risen from 69, 113 tons 
in 1867 to 86,164 this year ; and the exports, in the ordinary way | 
of business, of cast and wrought iron, steel, and ironwork, of all 
kinds, has also grown from 9138 tons to 13,024 tons in the same 
time. Should this rate of progress be maintained —and the com- | 
mittee see no reason to doubt it—the total exports will reach this 
year 40,000 tons. — : . : a ae 
The imports of iron ore, which fell considerably in the beginning 
of the year, have revived in a remarkable manner, and have | 
reached in the seven months 306,002 tons against 310,738 last 
year. “The works in hand,” says the report, ‘‘for various large 
transatlantic vessels in several of our principal naval construction 
ards, have given a certain importance to the amount of imports | 


a r marine bond, which have reached 7146 tons against 2926 in 





ie 
a iron shipbuilding exhibits a great increase, it is not the same 
with regard to construction in Paris; the imports of cast iron for 
building having fallen from 12,785 tons 1867 to 8292 tons, while 
those of wrought iron for the same purpose have risen from 
91,535 tons to 25,669 tons, thus showing a rapid substitution of 
wrought for cast iron. 

With respect to the late rise in the quotations the committee 
attribute it principally to the orders given by the railway | 
companies, and gives the following rates at which contracts have | 
been recently taken:—The lowest quotation is that of Wendel 
and Co. o the eastern company at 17f. 50c.; the average quotation | 
is that of various contracts taken for the Lyons Company by the | 
firms of Creusot, Horme, and Alais, namely, 18f. 50c., and the 
highest that of the contracts made by MM. de Wendel, with the 
Charentes Railway Company at 19f. 45c., delivered at Angouléme 
and La Rochelle, and by the Society Denain and Anzin for 100,000 
tons to be delivered, at the same rate, at the port for Algeria. The 
Western Company have accepted an offer of 1000 tons of rails, 
Martin’s steel, at 350f. The Northern Company have given a | 
contract to the foundries of Mauberge and Marquise for railway 
chairs at 162f.; and the Charentes Company have given orders to 
several firms at 134f. 75c.; lastly, the Fumel forges have contracted 
with the Orleans Company for the same at 117f. 7ic., to be 
delivered at Vierzon. 

Saddler’s ironwork has been taken by several houses at 20f. 75c. | 
to 21f.; bolts for fish-joints at 35f. 50c.; screw chair bolts, at , 
30f.; rail bolts at 40f.; wedges at 32f. 44e, Steel points have been | 
contracted for by MM. Boigues, Rambourg, at 15f. 70c. the 100 | 
kilos.; and wrought iron platforms for bridges at 40f. to 41f., 
to be delivered at the Northern Railway goods station of La 
Chapelle, near Paris, by MM. Rousseland Leseigneur. 


} 


¢ 
U 





FOREIGN COMPETITION IN THE ENGINE 
TRADE. 

Tue extent of the competition now existing between the | 
engine and machine-making firms of this country and those | 
of the continent of Europe has just been set forth, with an | 
unprecedented completeness, by Mr. John Robinson,formerly 
the proprietor, and now a director, of the Atlas Works, | 
Manchester, where, at the present time, perhaps, 1600 
men are in constant employment. Mr. Robinson, with , 
Mr. Charles Frederick Beyer, who is a member of the firm 
of Beyer, Peacock, and Co., of the Gorton Foundry, in 
the same city—where nearly the same number of hands are 
employed as at the Atlas Works—and also Mr. James 
Nasmyth, all gave evidence at the last sitting of the Trades’ 
Union Commissioners, and their evidence forms part of the 
last issued—the tenth—report of that body. 

Towards the close of Mr. Beyer’s testimony, Lord Elcho 
questioned, and the witness replied, as follows:—- 

7 I ask what part of Germany you come from ?—From 
Saxony. 

Were you in this same business in Saxony before you came 
here’. I was a pupil of the Polytechnic School at Dresden from 
1828 to 1832, and I came to Manchester in 1834. 

Are you acquainted with the state of engineering in Saxony? 

I was for two yeurs at Chemnitz, which is the Saxon Manchester. 

Do you apprehend that the work done in Germany will oust our 
work from the market?—I think it is doing so every day. For 
instance, I am a locomotive engine maker. When I came to Man- | 
chester, and for years after, we supplied the Continent with loco- 
motives. Now they do not want us, and we can scarcely compete 
with them, 

To what do you attribute that?—Well, they have made very 
great progress in Germany in proportion. 

he labour is cheaper, I suppose ?—Evidently labour is cheaper; 
and there is another matter, namely, that in some branches of 
manufacture they have outstripped us. 

In your own trade ?—Yes. 

. In what branches have they outstripped you ?—For instance, in 
in and steel it is very clear that they are in advance of us; and 
I will give you my reasons for saying so. Forexample, in the way 
of making steel Mr. Krupp seems to be doing extraordinary things. 
give you only one instance. I was formerly at Sharp, 
ae ae and Co.’s, ‘and at that time they were beginning in 
tion TL he ease for themselves. Speaking from recollec- 
Continent the say that at one of the largest establishments on the 
thet in hat of Borsig, at Berlin, they could not make a crooked, 

t 1s,a crank axle, and they began to make their locomotive 
engines with a straight axle instead of acrank or bent one. That 
Was probably in 1837 or 1838. Now things have quite changed. | 
7 en we want a really good axle we are obliged to send to Ger- 

any, they make it of such a superior material. 
Here Mr. Robinson interpolated : “We have paid the 
ighest price for German axles.” 
= Elcho then put his concluding question. 
t is not the quality of the metal, it is the {process in worki 
that makes the Simenee, I suppose ?— a 

Mr. Beyer replied : 

Bn gnteretend it better than we do; they do that which we 

Mr. Matthews is now the interrogator. 
rupertog aa ttle is made with steel?—Yes, but it is such a 

A wr oa 1 and we have not kept pace with Krupp’s. ; 

gene rank is made by Krupp than can be made by us?—A 

M 2 than has been made by us up to this time. 

mien mare did not confine himself to viva voce testi- 
to Ye ae had prepared a statement which he handed | 
dine, mmissioners. From that document we compile the 
part of the information appended. 
1ese restrictions sought to be imposed upon 


| 
| 
| 


The result of all +) 


workmen is, that trade is driven from those neighbourhoods where 
the unions are strong, to those where are less 


that formerly, when these restrictions were less oppressive, Eng- 
land suppli 
to France, Germany, Austria, Holland, Russia, Italy, Spain, an 
| other European countries ; whilst now 4-3 eye and | 


| 
ae | 


London to the Clyde, Leeds, or Newcastle ; but worse 


certain kinds of machinery—for instance, ~~~ 


Austria, not only supply their own wants, but have become im- | 
portant competitors with us in Russia, Spain, Italy, Egypt, and 
even in India and in England herself, and as a palpable result of | 
this competition I have to state that during the past two years 
forty locomotives have been ordered in France for an English rail- 
way, of which fifteen have been delivered according to specification, , 
and are reported to be equal to the average standard of English 
make, and that for one of our Indian railways twenty locomotives 
have been ordered from Wurtemberg, and ten from Switzerland, 
all of which are in course of delivery, so that the employers of 
England are certainly not beyond the reach of the competition of 
— countries to which they were formerly exporters of similar | 
articles. 

The export, also, of workshop tools to France, Germany, Austria, 
and Belgium has much diminished since these countries have 
formed the means of manufacturing these machines for themselves. 

The table which I hand in shows the enormous progress in our 
exports of machinery and engines exhibited by comparing the six 
years included from 1855 to 1860 with those from 1849 to 1854, 
while from 1861 to 1865 the increase has been very inconsiderable. 


The table to which Mr. Robinson referred is here :— 





|1849 to 1854. 1855 to 1860. 
































310,456 








To | 1861 to 1865. 

Bani. wc; se. -- | £177,652 | £593,568 | £477,016 
Sweden and Norway .. .. «. | 44,979 85,239 72,294 
Prussia, Hanover, & Have Towns | 301,289 455,480 
Holland and Belgium .. .. . | 241.572 | 399.552 
France oe © ee ee eel 245,539 34,403 
Austria .. re | | 43 336 | 22,941 
Canada .. © 08 ce eo | 55,3*3 | 19,488 
| United States..  weeee 39,111 | 71.066 

| 

G years | 5 years 

£1,610,037 | 5) 1,552,280 


| 6 years £1,862,736 


I wish to state that since I have been engaged in the manufac- 
ture of locomotive engines, a great change has come over the trade 
in this country, as will be shown in the table which I hand in, 

Mee - - i : - 
relating to the business of the Atlas Works in that particular 
branch, 

The table here spoken of by the witness is as follows. 
It shows the yearly deliveries, from the Atlas Works, of 
locomotives, and their destination, from 1834 to 1866 
inclusive: — 


Number of Locomotives and their Destinations. 
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As a further illustration of this subject, I have to state that 
during the negotiations for the Treaty of Commerce with France, 
in 1860, an order was given out for a large number of locomotives 
for Russia, through the Credit Mobilier of France. The order was 


| actually taken by an Austrian firm at a price less than those 


quoted either by England, France, or Germany, showing that price 


only, and not national predilections, guided the destination of the 


er. 

During the last year the East Indian Railway Company sent out 
specifications for a large number of locomotives for their railways; 
one result of the competition was, that thirty of these locomotives 
were ordered from Messrs. Kessler and Co., of Esslingen, in Wur- 
temburg, and ten from Messrs, Esscher, Wyss and Co., of Zurich, 
at prices lower than were offered by English makers. 

uring the year 1865 the Great Eastern Railway Compan 

issued specifications for locomotives, and so low were the Fre’ 
offers that furty of these engines were ordered from Messrs. 
Schneider and Uo., of Creusot, although a large part of the material 
was required to be procured from —— ; fifteen of these engines 
have been delivered, and I know, from the railway authorities, 
that the workmanship and finish are reported to be “equal to the 
standard of good English makers.” 

The trade in workshop tools for Germany and Austria has 
almost entirely ceased, and that for France has been reduced to 
very small proportions. 

By the table, showing the exports of engines and other machinery 
in Russia, Sweden and Norway, Prussia, Hanover and Hanse 
Towns, Holland and Belgium, France, Austria, Canada, and 
United States, it will, I think, be seen that the progress of our 
trade in machinery and engines has been by no means propor- 
tionate to the general progress of civilisation in those parts of the 
world, and I am disposed to attribute this want of advance in our 
trade to the competition of foreign countries, to which I have 

already alluded, and which is further illustrated by a comparison 
of the exports of machinery, Xc., for first three months of 1865, 
1866, and 1867, and of the exports of unwroughtiron and steel during 
same perods, the one showing an increase, and the other a 
| decrease, in the three years. 

The comparison to which he refers, Mr. Robinson give 
in the following tables, showing the exports of machinery 
, and of iron and steel (unwrought) in the first three months 
| of 1865, 1866, 1867 :— 


| Iron and steel (unwrought). 




















Machivery. 

Year. | Steam,engines. Other kinds. Year. Tons 
1865 £538,'49 £757,643 1865 277,450 
1865 31,9 | 657 595 1866 33>.3»3 
1867 397,853 } 604,471 | 1867 353,903 





Showing in machinery a decrease ; in 
increase, 

Table showing imports of unwrought and wrought iron 
in the years 1851—1866 :— 


wrought iron an 


Unwrought tron. Manufactured Iron. 








| Weight. Value, 
| 1851 40,279 tons — 
} | 1852 33,376 ,, _ 
| 1853 44,776 ,, — 
} 1854 41,745 , — 
| 1855 37.4'7 4, -- | 
| 1856 51,356 ., _ 
| | 1857 50,168 _— 
| 1858 25,464" ,, | _ | 
1859 42,713 ., } _ i 
1860 54,061 ,, | £47,869 | 
| 1861 35)489° ,, 184,320 
1862 49;662> ,, 202 565 } 
| 1888 46635" ,, 261.077 | 
1864 58,918 ,, 332,876 | 
1865 51,464 ,. | 391,696 
1866 64,178 ,, | 





The effect of this competition will, I think, be clearly seen from 
the above tabie, showing the imports of unwrought iron from 1851 
to 1866, which progresses steadily; but an alarming feature is the 
commencement and rapid, yet steady increase, of the importation 
of manufactured iron since 1860, indicating an advance of foreign 
competition in a trade which we have been accustomed to look 
upon as peculiarly our own. I may mention the fact that, during 
the strike of June, 1864, amongst the ironworkers of the West 
Riding of Yorkshire, my firm were driven to procure the best 
quality of iron for boilerplates from France ; others procured it 
from Sweden. We also obtained iron of large dimensions for 
frameplates from France. The relative prices of these irons 


were :-- 


Per cwt. 
| Zs 4. 
French boilerplates, say 4} cwt, “ au bois” ee -160 
Enghieh botierplates,L M. .. ce ce ce ce cf cof 110 O 
Freuch frameplates, say one ton eac! ee ee ee 15 ; 

oe ee ee a 


English frameplaies, Soush Staffor'shire .. 
All prices delivered at our works. 

We still continue to. procureframeplates from France, as some 
sizes are much cheaper when delivered at our works than the 
English sorts, and the quality quite equal. We should, doubtless, 
buy iron sheets of large size also from France and elsewhere, on 
account of their cheaper cost, but the specifications of purchasing 
engineers generally confine us to certain English brands. A most 
important trade in which I am interested is that of steel tires for 
meri engines. These were offered in England, when we began 

to purchase in May, 1862, at the price of £85 per ton, delivered by 

a Prussian house. Soon after an English house came into the 
| market, with a quality not then quiteequal, ata price of £65 per ton. 

The competition between the Prussian house and the English 

manufacturers has reduced the price to £40 per ton, delivered in 
| Manchester. Our purchase, from Prussia, since the first year of 
the general adoption of cast steel tires to March 31st, 1867, have 
reached in value £19,521, while from England they have been only 
| £8746, or less than half the foreign value. I attribute the whole 
of this ful petition of foreigners to the fact of their 
progress and development of manufactures, by their growing 
intelligence and increasing leisure to give attention to manu- 
factures, which their comparative immunity from war and from 
protracted misunderstandings with their workpeople, for the last 
thirty or forty years, have afforded them; while in England, not- 
withstanding the repeal of the corn laws, the price of food and of 
most kinds of commodities are continually advancing, due, in a 
great measure, to the increased price paid for labour in the various 
branches of construction and manufacture. So that the time may 
| be rapidly approaching when the mineral wealth, and commercial 
| and mechanical education of our foreign neighbours, may reach 
| such a development, as to enable them to supply themselves, and 
others, with the various articles required by countries of advancing 
| civilisation, at prices at which Great Britain finds herself unable 
to compete, and so capital, as well as labour, whether of the head 
or of the hand, may seek in vain for employment in those branches 
| of industry in which we have been accustomed to look upon our- 
| selves as paramount. 
The viva voce information, by which Mr. Robinson, in 
| answer to pertinent questions, chiefly by Mr. Wm. 
Matthews, the well-known Staffordshire ironmaster, are 
| 





| of only little less interest than the foregoing; and as it 
presents phases of the question which will go still further 
| to elucidate the particulars in the written document, we 
| hope to give a digest of ic in an early impression. 





Sourn Kenstncton Museum.—Visitors during the week ending 
7th November, 1868:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 12,155; on Wednesday, Thursday, an 
Friday (admission 6d.), from 10 a.m. till 4 p.m., 1681; total 13,836. 
Average of corresponding week in former years, 9693, Total from 
the opening of the Museum, 7,892,805. 








358 


THE ENGINEER. 





Nov. 13, 1868, 




















MR ALEXANDER NASMYTHS DESIGN FOR A BOWSTRING BRIDGE. 
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DESIGN FOR3A BOW-STRING BRIDGE. 


Wuo invented the bow-string girder? The Americans claim 


it, like many other inventions to which they have really very | 
We are enabled, by the kindness of Mr. Woodcroft, | 


little right. 
to set the matter, as we think, at rest. 
The above engraving is a fac simile of a design for a bow-string 


bridge, now in the possession of Mr. Bennet Woodcroft, F.R.S. | 
The original was prepared in 1796 by Mr. Alexander Nasmyth, | 


the father of the inventor of the steam hammer, and was given 
to Mr. Woodcroft by one of his descendants. We believe it to 
be the earliest design for such a bridge in existence; and it will 
be seen that the design has been carefully worked out, and 
shows a tolerably accurate computation of the qualities which 
such a bridge should possess on the part of Mr. Nasmyth. 








ON MODERN GASWORKS AT HOME AND 
ABROAD.* 
By Mr. Henry GORE. 


AmonG the varied applications of scientific discovery to the | 


purposes of daily life, during the last century, few, if any, have 
attained greater importance than that which relates to the manu- 
facture and application of coal gas, 
village of considerable size, in this country, or on the Continent, 
or even in the United States of America, remains unsupplied with 
this almost indispensable agent in our industrial and social 
existence. Its use is rapidly extending in more remote regions; 
for, strange as it may appear, there are many peoples and com- 
munities who, though persistently resisting useful applications of 


practical science as dangerous innovations, are yet eager to avail , 
themselves of the use of gas as a source of artificial light and heat; | 


even religious — of the most obstinate character have 
succumbed to this desire, and we now behold the Christian Church, 
the Mosque of the Mahometan, the Hindu, Budhist, and even the 
ge Temple, each illuminated by this simple, yet beautiful 
ight. 


_* Read before the Society of Engineers, November 2nd, 1868. 





Scarcely a city, town, or | 


| 
It is not the intention in the present paper to enter into an 
| elaborate description of the dimensions or plan of the buildings, 
| or the character and arrangements of the machinery and apparatus 
that constitute a modern gas works. The author proposes to deal 
rather with those leading principles of construction essential to the 
production of the greatest amount of light from a given quantity 
of materials employed, and to the situation in which the manu- 
| facture may be most successfully conducted. 

Adopting this plan, it will be requisite at the outset to consider 
briefly the important question, ‘* What is the chemical constitution 
of coal gas?” In the absence of any other well-supported theory, 
it is the generally received opinion that the light afforded by this 


gas is due to the amount of solid carbon incandescent in the flame | 


at the moment of combustion. The two most important gaseous 
compounds of hydrogen and carbon are marsh gas, or light car- 
buretted hydrogen, and the other olefiant vas. The composition 
| of the first is represented by the symbols C H,, and consists by 
weight of 75°4 of carbon, and 24°6 of lolname. 
The composition of the second is represented by the symbols 
C, H,, and consists of 86 parts of carbon and 12,of hydrogen. The 
| permanently gaseous constituents of all coal gas consists 
| essentially of combinations of these two fluids or compound 
gases; but experiment shows that it is not a chemical union 
that is formed between them, but simply a mechanical mixture 
that takes place. Thus some coal gas of low illuminating power 
consists principally of marsh gas, with a very slight proportion of 
olefiant gas; other gas, of high illuminating power, contains an 
excess of olefiant gas. But the value of gas as a source of light is 
not due entirely to its gaseous constituents, for it almost always 
contains a certain quantity of vapours, more or less rich in carbon, 
| and therefore extremely valuable as light-giving agents. It 
should be the great object of the gas manufacturer to produce and 
retain the richer gas and light-forming vapours up to the moment 
of combustion in the burner. In endeavouring to accomplish this 
he meets with many difficulties. An important element in the 
| chemical character, and the light-giving capabilities of coal gas, 
| depends on the materials used for its generation, and the obstruc- 
| tions it meets with in its passage from the place of manufacture 
| to the point where it is to be consumed. What is technically 
| called a poor gas coal always yields gas of the most permanent 
character, and is the most uniform in its amount of illuminating 


power. With a‘coal rich in the constituents of olefiant gas, the 
illuminating power, though actually much greater, is still liable to 
more variation than is the case with the poorer gas; but the 
greatest instability is experienced whan a mixture of poor and rich 
coal is used. That this should be the case is very natural. In gas 
made from the character of material first referred to, we have 
the least amount of mechanical mixture, owing to the small 
quantity of olefiant gas, or hydrocarbon vapours present. W ith 
the use of coals, on the other hand, rich in volatile hydrocarbons, 
as referred to secondly, we have a greater mixture of poor and rich 
gas, and likewise an increased quantity of hydrocarbon vapours 
present; the absolute illuminating power of the compound gas 1s, 
therefore, liable to greater deterioration by the deposition of some 
of its light-giving constituents. But with the description of 
material referred to thirdly the greatest depreciation may be 
looked for. The gases generated from the mixture of poor and 
rich coal form but a feeble combination the one with the other. 
The hydrocarbon vapours are merely held in suspension, and 
do not enter into union with either of the gases; the slightest 
obstruction, or the lowering of the temperature, soon destroys 
this slender connection, and the result is the loss of a very con- 
siderable portion of the illuminating elements of such gas. ao 
strange, yet true, that this last process of manufacturing by mixe 
material is the one very generally adopted to meet the requirements 
imposed by the Legislature as to the quality of gas. Judging from 
recent proceedings in Parliament, it appears very probable that a 
higher standard of illuminating power will be imposed upon 
number of gas companies, especially those which supply the 
metropolis, t 

In the earlier years of gas lighting the illuminating power Me 
gas was not regarded as a question of any great importance; roe 
coal or material most easily or cheaply obtained was used, so + 
rich or poor gas was produced, just as the works happened to ¥e 
nearest to ordinary or cannel coal. And when opposition was 
raised against these existing companies it was almost always his 
the ground of price. The most important movement in t os 
direction was that which led to the establishment of the a 
Central Company for the supply of the city of London. The ve 
| fundamental principles upon which this undertaking started wer 
| a low price, and a low standard of illuminating power. To a be 
' these proposals into practice required that the works should be 
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constructed upon a system involving some important modifications 
and changes in the machinery and apparatus; and a process of 
manufacture was adopted, the main feature of which was to 
obtain quantity, quality being only a secondary consideration. 
The principle laid down in the case of the Great Central Company 
has som more or less applied throughout the country, and the 
result has been that the constructive details of gas works have 
been carried out almost exclusively with a view to obtain the largest 

ible quantity of gas from the materials used for its production. 
nase affording the greatest heat, retorts exposing the largest 
carbonising surface, condensers and scrubbers making the strongest 
ammoniacal liquor, purifiers of large capacity and surface for the 
oxide system of purificati ter gas-holders, and last, though 
not least, street mains of the dimensions of small tunnels; these, 
and perhaps some other matters, are the concomitants of cheap 
gas, as inaugurated at the period above referred to, Subsequent 
events, however, have shown that at least one of the parties to 
the arrangement—the gas consumers—have become dissatisfied with 
their bargain. An agitation, which originated some years ago, 
still continues, for a repeal of the condition as to quality, and 
the Legislature has so far interfered as to raise considerably the 
standard of illuminating power; the important question presents 
itself whether, in meeting this change, it may not be requisite to 
modifiy the present mode of constructing gasworks, especially in 
those localities where mixed coals are used for producing gas of the 
quality required by these new regulations. 

A glance at the several sections of the retort settings will show 
the form and arrangements at present generally adopted. Fig. 1 
is Lowe’s Chartered setting, Fig. 2 is Jones’ Commercial, Fig. 3 is 
Evans’ Westminster (Chartered), Fig. 4 is Methven’s St. Pancras 
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it is not desirable to reduce their temperature below 60 deg. Under 
these circumstances, therefore, we must look upon the condenser 
as a se tor, and not any as a refrigerator. The two forms 
of condensers most generally in use are the tubular, or series of 

ipes, aad the annular. Whichever of these forms is adopted a 
ie extent of surface is indispensable, in order that the separa- 
tion of the mechanical and non-chemical impurities contained in 
the crude gas may be gradual. The existence of naphthaline may 
in many cases, no doubt, be traced, first, to the high temperature 
at which the gas is generated, and again to the too sudden reduc- 
tion of the temperature by rapid and excessive refrigeration. It is 
a strange anomaly that so much care and labour should be applied 
to remove so many of the light-giving constituents from the gas, 
and then to give back these elements by the use of the costly, and in 
some cases dangerous appliances, in naphthalisers, carburetters, and 
other high-sounding and wonderful specifics. 

In the generality of works, as now constructed, the gas, after 
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leaving the condenser, is subjected to the process of washing, 
either by means of the old-fashioned wash vessel or the more 
modern contrivance called the scrubber ; the object in either case 
is still further to purify the gas from any remaining particles of 
tar, heavy oils, and ammonia. As the use of the washer has become 
almost obsolete, we shall confine ourselves to a few remarks on 
the action of the scrubber. Many very conflicting statements 
have been made in reference to the effect of water in removing 
some of the light-giving constituents from coal gas. Several 
chemists, who have the reputation of being oracles in these 
matters, have asserted that water exerts but a small influence in 
diminishing the illuminating power of coal gas. Some engineers 
who certainly have an equal claim to consideration from their 
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(Imperial), Fig. 5 is Gore’s Valparaiso, and Fig. 6 is Henderson’s | great practical experience, say, on the contrary, that water pro- 
superheated steam retort. In large works, and with clay retorts, | duces a very injurious effect. In the year 1860 the author of this 
the system of through setting, with double mouth-pieces, is un- | paper, in his capacity of engineer to the Valparaiso Gas Company, 








=v. the most economical, both as reg: 
urability. But this arrangement is open to grave objections. 
the retorts are used for the generation of gas of high illuminating 
power, the increased surface over which the gas passes, after it is 
eliminated from'the coal, exposes it to the chance of decomposition, 
and the consequent deposition of its carbon. That this goes on to 


a very great extent is evident from the amount of solid carbon, or | 


graphite, found on the inner surface of the retorts. In through 
retorts this deposition is due mainly to two causes; in the first 
place in charging the retort with coals, either by the scoop or 
shovel, the centre of the retort scarcely ever receives its due por- 
tion of coal, and as this part is always the hottest, it follows 
that the gas generated from the thinner stratum of is exposed 
to intense heat, and a portion of it is speedily decomposed, 
liberating the hydrogen and depositing the carbon, thus forming a 
deposit, which rapidly increases, and soon renders the retort 
useless, unless precautions are taken from time to time to remove 
the carbon. Another cause of this deposit is the want of uniformity 
in the pressure in the two hydraulic mains. A slight resistance in 
one main or the other causes the gas to take the course offering 
least obstruction, and as the particles of gas thus pass over a 
larger amount of heated surface they are exposed to the greater 
risk of decomposition. Several expedients have been suggested to 
remedy this evil: one is to use a valve to each ascension pipe, so as 
to dispense with the dip pipe when the retort is working; another 
is to have only one hydraulic main placed over the centre of the 
ovens, and both mouthpieces connected to it by a single dip pipe. 
The material of which the retort is made will exert a very im- 
portant influence on the production of gas of high illuminating 
power, The high temperature at which clay retorts are worked 
tends to produce a very large quantity of carbonic oxide and 
hydrogen, by the decomposition of the olefiant and hydro- 
carbon vapours. It is frequently asserted that, by the use of 
richer cannel coals, the excess of ne gas is rendered 
highly luminous by becoming saturated with the hydrocarbons 
given off from the richer coal; but this is only true to a limited 
extent, inasmuch as the mixture undergoes rapid deterioration, 
consequent on the liquefaction of a large portion of these hydro- 


carbon vapours. 
A 











s fuel and | was obliged to economise the use of cannel coal on those works, 
If | and yet maintain an illuminating power of nineteen candles. To 


| effect this a series of experiments were made, gradually reducing 
| the proportion of Boghead cannel from 30 per cent. to 20 per cent. 
| of the coal used in making the gas; the proportions of coal ulti- 
| mately decided upon being 60 per cent. of native Chile, 20 per 
cent. of New Pelton, or Australian bituminous coal, and 20 per 
cent. of Boghead. The average quantity of gas produced per ton 
of this mixture was about 10,300 English cubic feet. The con- 
densers were of the annular form, as introduced by Mr. Kirkham; the 
scrubber was 6ft. diameter and 14ft. high, filled in the usual 
manner with four tiers of coke and breeze; the water was supplied 
by a coil of perforated pipe, and a conical dash plate. A water 
cistern was so placed as to give a 3ft. head above the coil; the flow 
of water through the scrubber was continuous; the mean tempera- 
ture of the air during the experiment was 17 deg. Cent., or about 
62°6 deg. Fah. With the apparatus working in its normal condi- 
tion, and with 30 per cent. of cannel, the average illuminating 
power ofthe gas was from 23°70deg. to 24°50 deg. standard candles; 
on reducing the proportion of cannel to 20 per cent., the light fell 
to 18 deg. and 18°50 deg.; the flow of water through the scrubber 
was diminished, and a slight improvement in the light was ob- 
served. After a series of trials a system was adopted of allowing 
the water to flow for ten minutes, at intervals of two hours, By 
this arrangement it was found that the gas was sufficiently freed 
from tarry matter, and the illuminating power of nineteen candles 
was always maintained, the average being twenty-one candles at 
the works. 
The difficulty of getting rid of the residual products from 

manufacture, particularly ammoniacal liquor, has led to the p 

of obtaining a stronger solution of the salts by passing the liquor 
over and over again through the scrubber. The advocates of 
this process claim for it, among other advantages, that more of 
the hydrocarbon vapours are retained than when the gas comes 
in contact with pure water; and it is possible that this may be to 
some extent true, because, although each time the liquor comes 
in contact with the gas it takes up some particles of hydrocarbon 
vapour, or it may be some portion of the olefiant gas, yet, as in 
the succeeding stages of its passage, it absorbs more of the 





_ We now proceed to consider the operation of the 
in the process of gas manufacture. By the term condenser, we 
—— understand the apparatus acting as a means of cooling 
or refrigeration; but this is only true in reference to its use 
where the gas is of r quality and of low specific gravity. 
In treating gases which are to possess high illuminating power 


1 gas, the hydrocarbons are to some extent liberated, 
and are taken hold of by the gas in exchange for the particles of 
ammonia it has given up; but, whether this latter supposition is 
correct or not, it is certain that the use of a large quantity of 
pep in apy form, is prejudicial to the light-giving elements of 

gas, 











In removing from gas its chemical impurities lime is unquestion- 
ably the most appropriate agent, and, in all situations where it is 
possible to employ it, it should be used to the exclusion of all 
other substances. Considerations of economy, and certain sanitary 
regulations, have induced chemists and engineers to turn their 
attention to some of the metallic oxides as substances adapted 
for the pur of gas purification, and now by common consent 
certain oxides of iron are used as a substitute for lime in most of 
our important gasworks. The action of this material is to re- 
move the sulphuretted hydrogen, by the union of the sulphur 
with the iron, forming the black culivant or sulphide of iron, 
When the material is fully saturated it is removed from the 
purifier, and, on exposure to the atmosphere, undergoes a series 
of chemical changes, which result in the precipitation of the 
sulphur and the re-oxidation of the iron, which again becomes fitted 
to act as a purifying agent; in fact, the process of revivification 
may be carried on for months before the purifying power of the 
material is entirely exhausted. In constructing purifiers for the 
oxide of iron process a much larger superficial area is necessary 
than when hydrate of lime is employed. It is very ques- 
tionable, the author ventures to think, whether the practice of 
increasing the thickness of the layers of the oxide is in all respects 
good, especially when the material is partially spent. A very 
objectionable system is now pursued in gas manufacture of dis- 
regarding the existence of carbonic acid in gas. The reason 
assigned for this practice is that the quantity is so small that its 
interference with the illuminating power of the gas is easily 
compensated for by adding a little more cannel in the process of 
manufacture, These petty adul@erations for the sake of a paltry 
economy are unworthy the position of those who have the control 
of such important undertakings as our modern gasworks. Another 
economic suggestion has been made, namely, the revivification of 
the oxide in the purifier itself, by allowing a portion of atmo- 
— air to be driven through the material along with the gas, 
thus causing a constant decomposition of the sulphuret as fast as 
it is formed; the injury resulting to the illuminating power of the 
gas is to be remedied by that panacea for most, if not for all, of 
the ills attendant on gas lighting—‘ a little more cannel ”—but 
eny admixture of atmospheric air should certainly be avoided, first, 
b it is a dish t adulteration of the gas, and, secondly, 
because it is unsafe, and may lead to the most disastrous conse- 
quences, 

In the arrangement of the apparatus of a gasworks, the next 
in order to the purifiers is the station meter; but as this machine 
exerts no direct influence on the process or products of manu- 
facture, the author passes on to consider the means adopted for 
the storage of gas. On the first establishment of gasworks 
some very absurd opinions were expressed as to the form, con- 
struction, and capacity of gasholders. The restrictions proposed 
as to the dimensions of these vessels are certainly very amusing 
when recalled and contrasted with the monster creations of the 
present day. The demand for gas, consequent on the reduction 
of price, has led engineers to construct gasholders, the capacities 
of which are measured by millions, instead of hundreds of thou- 
sands of feet, as was the case formerly; attempting to answer 
satisfactorily the ever-recurring question of economy. It must 
be admitted that the larger the gas-holder the cheaper its cost at 
per thousand feet of its contents; but it is a question for serious 
consideration whether, as a matter of safety, these enormous 
depositories are not open to grave objections. So long as the 
quantity produced in the course of manufacture was the essential 
object of our manipulations, the effect on the quality of gas by 
its storage was only of secondary importance; but if, as we are 
by recent events led to believe, a much higher standard of illu- 
minating power is to be imposed on gas manufacturers, the ad- 
vantages of these enormous gasholders may not prove 80 
obvious in the future as they appear at present; for, besides 
other reasons that will suggest themselves to the mind of every 
competent gas engineer, the fact that the storing of gas—espe- 
cially such as contains any considerable amount of hydrocarbon 
vapours—is sure to result in an appreciable diminution of its 
illuminating effect, is of itself a good ground for objection 
against the construction of what the author cannot help calling 
injudiciously large gasholders. Before leaving this part of his 
paper, the author might have been expected to say a word or two 
in reference to the mode in which some of these vessels are con- 
structed; but as these are purely mechanical details, and do not 
in any way affect the condition or quality of the gas, he will 
reserve his remarks upon this subject until offering a few observa- 
tions upon the peculiarities necessary in the construction and 
arrangements of gasworks in foreign countries. 

Before concluding the first section of this paper, the author 
desires to say a few words on the most favourable localities for 
gasworks, and the means of distribution. In selecting a site for 
works the following are among the most essential desiderata:— 
Sufficiency of area, a low level, a good supply of water, good 
drainage, and easy access. Even in some modern gasworks these 
important conditions are sometimes most palpably neglected ; as 
a general rule, however, they are complied with. In the earlier 
times of gas engineering it was thought desirable that the supply 
should be as near as possible to the centre of the consumption ; 
but modern practice removes our gasworks to remote distances, 
and some enthusiastic persons have even suggested the removal 
of the manufactories to the centres of our coal districts. Wild 
as this proposal seems, it might possibly be realised if gas and 
not light was the product to be supplied; but if the public 
demand gas light, and not light gas, then the proximity of 
the works to the locality of the consumption must be a vital 
element in the economy of gas manufacture. The longer the dis- 
tance through which the gas has to travel before reaching the 
burner of the consumer, the greater will be the loss of illuminating 
power ; hence it follows that a company supplying gas from works 
three or four miles from the district or place where the gas is to be 
consumed, will have to use a much larger proportion of cannel, or 
other light-producing material, to produce and supply gas of equal 
quality with a company only a mile from its consumers. It is very 
questionable if the advantages said to be gained in a sanitary point 
of view, or the greater economy effected in the delivery of raw 
materials, and the distribution of residual products, as coke, tar, 
liquor, &c., will at all compensate for the increased outlay in mains 
and the attendant loss of illuminating power. 


(To be continued ). 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of the members of this Institution was 
held on Thursday, the 5th of November, in the Lecture Theatre of 
the Midland Institute, Birmingham, Frederick J. Bramwell, Esq., 
Vice-President, in the chair. 

The Secretary, Mr. W. P. Marshall, having read the minutes of 
the previous meeting, several new members were elected, and the 
officers of the Institution were nominated by the meeting for the 
next annual election. 

The first paper read was ‘‘On the further Utilisation of the 
waste gas from blast furnaces, and the economy of coke due to 
increased capacity of furnace,” by Mr. Charles Cochrane, of Dudley. 
With the increased capacity of the present large blast furnaces in 
the Cleveland district, the waste gas given off from the furnace is 
so far impoverished, both in quantity and quality, that, in order 
to maintain a uniform supply of gas for heating purposes at the 
steam boilers and hot-blast stoves, it is of importance to utilise the 
whole of the gas given off from the furnace, by preventing the 
loss of gas hitherto occurring at the times of lowering the closing 
cone or bell for charging the materials at the top of the furnace. 
Although the time during which the can thus escape through 
the open mouth of the furnace is not long at each lowering of the 
bell, the entire loss of gas amounts to fully 6 per cent. of the total 
quantity of gas evolved from the furnace ; and the escape of the gas 
at the furnace mouth occasions an interrupticn in the supply for 
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heating purposes, and a liability to explosion on restoring the supply 
of gas at the boilers and stoves. ese objections have been 
obviated by the writer by a plan of doubly closing the furnace top, 
the ordinary closing bell and hopper being completely closed in by 
the addition of an outer cover, containing flap doors, through 
which the charging materials are filled into the hopper. These 
doors are closed at the time of lowering the bell for dropping the 
charge into the furnace, so that the only escape of gas that can 
is a quantity equal to the capacity of the hopper at each 
»wering the bell, which is insignificant inamount. This plan 
osing the furnace top has now been in successful operation for 
nine months at the Ormesby Ironworks, Middlesborough, and con- 
tinues to work most satisfactorily. The economy of coke due toin- 
creased capacity of furnace is shown by the working of one of the 
original furnaces at the above works, having an internal capacity of 
only about 7000 cubic feet,ascompared with that of the largerfurnaces 
at the same works, having a capacity of about 20,000 cubic feet. 
The average consumption of coke per ton of iron made is 26 cwt. 
in the larger furnace, being |4 per cent. less than in the small 
furnace, and at the same time the waste gas from the larger 
furnace is evolved at a temperature of only about 560 deg. Fah., 
or 110 deg. below that at which it leaves the smaller furnace, on 
account of the heat of the gas being taken up to a greater extent 
by the materials in the top of the larger and higher furnace. The 
causes were explained that account for the economy of fuel in the 
large furnace; and, assuming that by further enlarging the capacity 
of the blast furnace the further reduction of temperature effected 
in the gas taken off would be in the same proportion as the 
reduction already obtained with the present increased size of 
furnace, it was shown by calculation that the extreme theoretical 
limit of economy, when the escaping gas would be reduced to the 
temperature of the external atmosphere, would be reached by 
increasing the capacity of the furnace to ahout three times that of 
the present large furnaces in the Cleveland district, provided that 
no practical difficulties interfered. 

The paper was very well received by the large audience of scien- 
tific and practical men assembled to hear it read, and it produced 
an animated discussion, in which Messrs. Siemens, George Adden- 
brooke, Sampson Lloyd, Samuel Lloyd, Marten, and Cooper took 
part. Mr. Siemens considered that Mr. Cochrane had rather over- 
estimated the regenerating power of the descending materials in 
the upper portion of the large furnace, and that in the more 
extended operations to which Mr. Cochrane had alluded, it would 
be found that the saving from this source would not be at so high 
a ratio as he had calculated. 

Mr. Addenbrook stated that a furnace was now working in 
Yorkshire on the open-topped plan which he advocated, and he 
understood it was doing very well. The open-topped plan, of 
course, would render such machinery as Mr. Cochrane had described 
of no value. With regard to the yield, also, of the larger furnace, 
he was surprised that the consumption of fuel was not smaller. 
In furnaces in the South Staffordshire district, with the yields of 
which he was well acquainted, he could say a result was being 
obtained by which a ton of iron was being produced with nearly as 
few hundredweights of raw coal as in the north they were taking 
the finest Durham coke to effect; and when the actual weight of 
carbon which was charged into the furnace per ton of iron was 
taken into account, the yield was very much to the advantage of 
South Staffordshire. It was true that the ironstones of South 
Staffordshire were somewhat richer than those of the north, and, 
perhaps, more easily fused; but he did not consider that there was 
a sufficient difference in these particulars to account for the 
superior carbonaceous yield of South Staffordshire. He stated, 
also, that quality in the south, and not quantity, was the great 
consideration, and asked a question, which did not appear to have 
been heard by Mr. Cochrane, as to what improvement i» quality 
took place from the larger furnace. He was a grea’ a'vocate of 
extending both the capacity and also the height of furnaces. 

Mr. Marten elicited from Mr. Cochrane the expression of opinion 
that owing to the friable nature of the South Staffordshire coal, 
furnaces in that district could not be advantageously erected much 
more than 50ft. high, not because the crushing weight of the in- 
cumbent mass would be too great, but because he feared that the 
fuel would not stand the grinding motion. Mr. Marten said that 
although it was a formidable matter to differ from Mr. Siemens, 
yet he must say that he did not agree with the arguments cf that 
gentleman on the present occasion. Mr. Siemens appeared to him 
to argue on a ratio of regenerating influence, for the upper portion 
of the furnace limited to identical filling, whereas the filling was 
not identical in the larger furnace, the fuel being much less in pro- 
portion to the whole materials charged than in the smaller furnace; 
and hence, with every increment of furnace, the regenerative influence 
would be in proportion to the larger quantity of absorbing materials 
charged, whilst the caloric to be absorbed would be diminished by 
the less proportion of fuel charged. Hence, in his opinion, the 
action and reaction introduced by these circumstances would 





produce results rather more fayourable than Mr. Cochrane’s 
calculations. Mr. Marten concluded by observing that, although 


he was loth to make use of an expression which might be mis- | 
understood, yet he considered that the future construction of large 
4 | 


furnaces would go in the direction of increasing the ‘* bosh.’ 

The Chairman, in closing the discussion, suggested that all 
doubt as to the working of larger-sizedfurnaces would be removed 
if Mr. Cochrane would watch the results in the case of those now 
being put up, and would communicate them in another paper. 


The next paper was “Onan Improved Friction Coupling and 
Break, and its Application to Hoists. Windlasses, and shafting, 
&c.,” by Mr. Thomas A. Weston, of Birmingham. This friction 
coupling and break is composed of alternate discs of iron and 


wood, threaded upon a shaft, and pressed together laterally with | 
sufficient force to produce the requisite amount of friction between | 
The iron discs slide longitudinally | 
upon a feather on the shaft, soas to revolve with the shaft; and | 
the wood discs are not connected to the shaft, but are held at | 


their contiguous flat faces, 


their outer edges within an external casing or drum, so as to 
revolve with the drum, while capable of sliding longitudinally 
within it. By this arrangement, when the entire series of discs are 
compressed together longitudinally, the friction produced between 
the contiguous faces of any one pair of discs is multiplied by the 
total number of discs; and thus, by increasing the number of discs 
employed, any desired increase may be obtained in the extent of 
frictional area, without any reduction in the pressure per square 
inch upon the rubb.ng surface, In applying the series of discs 
to the purpose of friction couplings for shafting, they are 
compressed together by set-screws or other means, with a per- 
manent pressure adjusted to give the exact amount of adhesion 
required for transmitting the limit of driving power desired; 
and for the purposes of friction breaks, the compression of 
the discs is effected by a hand lever, so as to apply the 
power of the break to the extent required at any moment. In 
either case the amount of frictional adhesion can be increased to 
any required extent by employing a sufficient number of discs, so 
as to avoid subjecting them to a degree of pressure severe enough 
to occasion wear of the rubbing faces. The applications of this 
friction coupling and break to hoists, windlasses, and shafting, are 
very numerous and varied, extending up to large ships’ wind- 
lasses, holding safely under a strain of more than thirty tons on a 
ship’s cable; and descriptions were given of several of the principal 
applications, illustrated by working models and specimens. Inthe 
case of light hoists, for raising sacks, &c., the drum containing 
the wood discs forms the chain-barrel and runs loose upon the 
main shaft carrying the iron discs, which is prevented from turning 
backwarks by a ratchet-wheel and pawl. A hand rope-wheel, with 
screwed boss, fits upon a screwed portion of the shaft at the 
ovlter end of the series of friction discs, and on turning this wheel 
lie direction for raising the load, it traverses endways along 
scyewed shafé until it has compressed the discs together with 
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orce cnough togivesufficient frictional adhesion for rais ug the! ad. 
On turning the hand-wheel backwards, the unscrewing of the wheel 


on the shaft releases the discs from pressure, and the load then 
runs down freely, until stopped by applying the pressure again 
upon the discs through the hand-wheel. Another form of hoist is 
also constructed, in which the load is prevented from running 
down freely, and can be lowered only by continuing the process of 
turning the hand-wheel backward. In this case both the chain- 
barrel and the hand-wheel run loose upon the main shaft, 
which is prevented by a ratchet-wheel from turning bickwards; 
and the contiguous faces of the chain-barrel and hand-wheel engage 
with each other by a spiral clutch, consisting of a single turn of 
a very slow spiral. The outer face of the hand-wheel is a plain 
disc, of larger diameter than the chain barrel, rubbing against an 
equal disc on the ratchet-wheel keyed upon the main shaft; and 
the outer face of the chain-barrel is also a similar plain disc, rub- 
bing against another disc secured upon the main shaft. On turning 
the hand-wheel forwards, for raising the load, the inclined surface 
of the spiral between the hand-wheel and chain-barrel tends to 
separate them endways, and thus produces an end pressure, tighten- 
ing together the external plain disc with the pressure required to 
produce friction enough for raising the load. For lowering the load, 
the hand-wheel being turned backwards, withdraws one incline 
from the other in the spiral clutch, and thereby releases the 
friction discs from pressure, so that the load can descend; but the 
descent of the load can only take place so long as this withdrawal 
of the inclines is continued by the hand-wheel continuing to be 
turned backwards, allowing the chain-barrel to follow; and the 
moment the hand-wheel is stopped the inclines become tightened 
again upon each other by the load acting on the chain-barrel, which 
is thus jammed endways between the friction discs, preventing the 
load from running down further. This arrangement accordingly 
provides the means of lowering the load with perfect safety, avoid- 
ing the risk of injurious jerks on the chain. 

The last paper was ‘‘On the moulding of toothed wheels, and 
an improved wheel moulding machine;” by Mr. George L. Seott, of 
Manchester. The object of the machine is to afford the means 
of obtaining strictly accurate castings by machine moulding, with 
a portable and self-contained machine of smal] cost, capable of 
being readily and quickly applied at any part of a foundry. 
The whole machine is carried upon a centre pillar, which 
fits into @ socket in a cast-iron pedestal, sunk in the floor 
of the foundry below the depth required for moulding, and 
fixed truly vertical; several of these pedestals are placed 
in convenient situations in the foundry floor, so that the 
moulding machine can be employed successively upon the 
moulding of different wheels. The centre pillar of the machine 
| carries a horizontal arm, capable of ajustment radially to suit the 

diameter of the wheel to te moulded; and the extremity of the 
arm carries a vertical slide, on the bottom of which is fixed the 
pattern for moulding the teeth of the wheel. This pattern con 
sists of two teeth only, for moulding one space only at a time, 
whereby absolute equality is ensured in the size and shape of 
all the teeth in the wheel. After moulding each tooth, the pattern 
is drawn from the sand with perfect steadiness by the vertical 
slide of the machine; and by means of a set of change-wheels 
and a worm-wheel keyed upon the centre pillar, the radial 
arm is turned round through a space equal to the pitch 
of the teeth, and the pattern is then lowered again’ for 
moulding the next tooth of the wheel. On the completion 
of the whole of the teeth, the moulding machine is lifted off the 
pedestal by a foundry crane, the cores for the arms are put in their 
places and the top box put on ready for casting; the flat surfaces 
of the top and bottom boxes having been already prepared, before 
the moulding of the teeth was begun, by means of strickling boards 
of the required shape, working round a centre pin fixed in the 
same pedestal, which afterwards carries the centre pillar of the 
moulding machine, so as to ensure strict accuracy for the whole of 
the work. The important practical advantage is afforded by 
machine moulding of greater accuracy than can be attained by 
patterns, together with an unlimited variety of dimensions, pitch, 
and forms of teeth, so as to meet exactly the requirements of any 
case that may occur, without being restricted to some existing 
| range of patterns, and without incurring the cost and delay attend- 
ing the preparation of a new and compl+te pattern. A specimen 
of the wioulding machine was exhibited and shown in operation, 
together with samples of spur and bevel wheels moulded by it, 

The meeting then terminated. 








THE BARLY HISTORY OF THE IRON TRADE IN 
SOUTH WALES. 
THE ORAWSHAY FAMILY. 

At the death of Richard Crawshay, the works at Cyfarthfa were 
left in the following order :—Three-eighths to his son, William; 
three-eighths to Mr. Benjamin Hall; and two-eighths to Mr. Bailey. 
Their value, when purchased from Bacon was £95,000, so to have 
realised from them a million and a quarter, showed how eminently 
successful and lucrative ironmaking had been in his day. His 
will was an oddity;—‘* To my only son, who never would follow 
my advice, instead of making him my heir, and residuary legatee, 
as till this day he was, I give him one hundred thousand pounds. 
Proved 26th July, 1810, by the oath of Benjamin Hall, Esq., the 
sole executor.” This was an improvement on the old plan adopted 
by stern and unrelenting fathers, of cutting off a son with a 
shilling, and was just in accordance with Richard Crawshay’s 
character—a blow, followed with a guinea as a salve. 

Richard was succeeded by William Crawshay, who bought out 
Messrs. Hall and Bailey, and became sole proprietor. But he had 
no liking for Wales, or for ironmaking, and delegated the manage- 
ment to his son William, who had served a long apprenticeship at 
Cyfarthfa with Mr. Joseph Bailey. In fact, they were the 
managers, doing all the work, the proprietor receiving the income, 
and this, though large, was said to figure but little in his gross 
receipts, for he was reputed to be the richest man in England, and 
to have derived immense sums from West Indian and other specula- 
| tions. At his death there were minor changes of little note. He 
left three sons--George, who subsequently established large iron 
works at Gateshead; Richard, who became a wealthy brewer in 
Norfolk; and William, the late William Crawshay, who, inheriting 
great wealth, and all his grandfather’s dogged perseverance, was 
the means of making Cyfarthfa famous; of changing an insignifi- 
cant village into a populous town, and realising a fortune 
transcending even that of the Rothschilds, the Coutt’s, and the 
Barings. 

Like many an adventurer in life, he did not at first know exactly 
what his mission was. With Mushet he brought out a patent for 
converting copper slag into iron; but the invention, though com- 
mended, seems to have been a failure, and this satisfied Crawshay 
that his genius lay in another direction. So, from 1818, the date 
of the patent, he turned vigorously to ironmaking. New 
furnaces in quick succession, mills, and every means for improving 
the quality, and expediting the make of iron—such as Cort’s 
inventions—made their appearance rapidly, the scene around began 
to assume gigantic proportions, and the Welsh hollow, once a 
dingle, where a pastoral might have been written, was transformed 
into one of stirring life, and terrible clamour. é 

His sole proprietorship dates from 1819, when there were six 
furnaces at Cyfarthfa. In that year they produced 11,000 tons of 
pig iron, and 12,000 tons of bars. By 1821 the works turned out 
more pig and har than the whole kingdom had produced between 
1740 and 1750, and fully half of the total yield of 1788. The 
average yield of each furnace, in 1819, was sixty-five tons, This 
was increased to eighty tons by 1845; to 105 tons by 1856; and to 
120 tons by 1857. In a few years Mr. Crawshay had eleven 
| furnaces in full blast. The total yield, which had been 29,000 tons 
| in 1819, became 45,760 tons by 1845, and in 1857 rose to 60,000 
tons. During one exceptional month at a new mill, admirably 
designed by the son of an old workman, 6144 tons of rails were 
worked off, and at the same time a mo bar a ‘ pee 








27ft. in length, 64in. in diameter, and weighing 








was considered at the time to be the largest bar ever made, 
Cyfarthfa iron was not only produced in large quanti. 
ties, but its quality was excellent, and a splendid trade was done 
in the countries bordering the Mediterranean. Greece, Turkey, 
and Russia were large purchasers. In the fu!l zenith of this trade. 
Mr. Crawshay found suddenly that a falling off had taken place in 
the consignments, and, discovering that Alderman Thompson of 
the Penydarren Works, used a very similar mark to his own 
brought him to book about it. The correspondence, now by our side, 
opened courteously, but the alternation from gay to grave wag 
never more marked, and, prior to the transfer of the argument into 
the law courts, William Crawshay offered to “arrange the 
difficulty, how and where his opponent pleased.” Whether the 
sturdy ironmaster referred to a duelling match, or an English set. 
to, may be conjectured by those who best understood his character, 
We incline to the bruising! The Alderman shrunk from this 
mode of settlement, and an expensive law suit was begun, and 
gained by Mr. Crawshay. 

For a great number of years coal and mine were obtained from 
levels in the mountain side, but the dip of the mineral veins, and 
their exhaustion at the surface, necessitated, at length, other modeg 
of working, and in 1825 the first balance pit was sunk 100 yardg 
deep. This was the beginning of such a system of burrowing that, 
by the time William Crawshay had attained the zenith of hig 
career, no less than fifteen substantial pits, one 150 yards deep, 
were connected with Cyfarthfa. ‘ 

The coals found onthe estate wereof varied quality, some inferior 
others well adapted for ironmaking, and one or two veins not t¢ 
be surpassed in excellence, such as the celebrated four-feet seam, 
a fine steam or sea coal, which, first discovered in the Merthyr 
valley, was afterwards the reason why the name of Merthyr wag 
attached to all coals of similar quality found in other parts of the 
South Wales mineral basin. 

Mr. William Crawshay retained the sole control of his extensive 
works up to the day of his death; but for many years prior to that 
time the personal management was entrusted to his son Robert; 
another son had works at Treforest, and Hirwain; and a third, iron 
and coal works in the Forest of Dean. The whole, in their entirety, 
constituted an establishment of the first importance and magnitude, 
one which could only have been directed by a mind of unusual 
vigour. Such William Crawshay possessed in a marked degree, 
He had no time, and less inclination, for the gentler pursuits of 
men. He was no ‘‘’ologist,” hated the sports of the field, and if he 
induleed in any pastime or excitement it took the form of 
speculation in English or foreign railway shares, generally of a 
safe character. Yet, to his honour, it must be recorded, that he 
was not deaf to the appeals of suffering humanity. Cyfarthfa 
men were always certain of a successful answer to their petitions, 
if they could only gain his ear. 

In the case of one of the Gethin explosions, he undertook the 
sole charge of providing for the widows and children of the 
sufferers. It was the same with suffering nationalities. He had 
an Englishman’s fierce hatred of oppression, and to the Hungarians, 
in particular, tendered pot only tis deep sympathy, but a sub- 
stantial money aid. Newspapers, af the time of his death, teemed 
with strange anecdotes about him -some exaggerated, many untrue, 
but all more or less conveying a pretty good indication of the 
quaint, vigorous iron king, a man who gloried in his strong in- 
dividuality, in his indomitable energy, in his sleepless perseverance, 
Honesty and perseverance he held to be the noblest traits of the 
human character. With their aid, there was no task too difficult 
to dare, no height too great to climb, no object of ambition too 
remote. His strong animal life drank to perfect fulness of all it 
craved, and, when he drooped and died, it was in a far advanced 
grey old age, even then slowly, grimly, sternly; as if, foot by foot, 
he was battling for the world he loved. 

Even here, amidst statistics and diagrams—the annals and illus- 
trations of a nation’s material progress—let us think a moment of 
that last spectacle, the death of the iron king. It was a brave 
life his—a useful life. He did not, Guinness-like, build 
cathedrals, or found charities; but he gathered a host of struggling 
men and women around him, and made thei: lot in life happier. 
In Welsh valleys, and English forests, he created industries that 
will long survive him, and perpetuate his name as one of the 
giant workers of civilisation; and, when he died, so well had things 
been arranged that all moved on busily, prosperously, as ever. 
The king was dead, but the reins were grasped by a hand as 
vigorous. In this commercial and manufacturing battle amongst 
the Welvh hills, the Crawshays have ever been the game; a veteran 
falls, and gravely steps another into the ranks, to carry out the 
designs of bis predecessor, and insure that support of sixty 
thousand souls which, directly or indirectly, depends upon them. 

Peet’s VAatves.—In THE ENGINEER for August 2nd, 1867, we 
illustrated a valve invented by Mr. 8. T. Peet, an American 
engineer, and we expressed at the time a favourable opinion of its 
merits. We are pleased to find that, after a somewhat extended 
trial, in this and other countries, the invention has proved itself 
worthy of the prominence we gave it in our pages. The valve is 
manufactured in America by special machinery, and is really 
beautifully got up. The material, too, is excellent, and the price 
of the valve very moderate. Keen competition has rendered it 
almost impossible to obtain a reliable steam or water tap without 

saying a long price; let us hope that the difficnlty may exist no 
Aloe | The fact that Messrs. T. Whitley and Co., of the Railway 
Brass Works, Leeds, have undertaken the English agency for this 
valve is a testimony to its merits. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—At the ordinary 
monthly meeting on Saturday, the 7th inst., there was a very nume- 
rous attendance of members. Mr. Newton, of the Mint, presided, 
and the main business consisted of a minute and analytical inquiry 
into the financial and numerical position of theinstitution. With- 
out following this into details it may be stated that the present 
number of ordinary members is 104, and of honorary members, 
59, whilst the total funds in hand amount to £1391 Os, 8d. _ These 
figures are indicative of prosperity; and, indeed, the Association has 
progressed much in the Tast twelve months. During the orenng 
two honorary members, Mr. Archibald Thomson of Bombay, an 
Mr. W. Marchant, of the firm of Atchley and Company, engineer- 
ing publishers, and two ordinary members, Messrs, Chapman and 
Cutler, were elected. Ata late hour the proceedings terminated. 

A STRANGE EXPERIMENT.—Professor Tyndall has been trying 
some experiments upon the action of light upon vapours, in whic 
experiments the light from the electric lamp was allowed to pass 
through a great glass tube containing the substance under examl- 
nation. When the light was thus suddenly allowed to pass 
through the transparent invisible vapours, chemical decomposition 
was set up, and curious cloud forms, resembling org snic structures, 
were seen in the tube. This is what he saw in hydriodic acid, and 
reported to the Royal Society:—“‘The cloud extended for about 
18in. along the tube, and gradually shifted its position from the 
end nearest the lamp to the most distant end. The portion — 
by the cloud proper was filled by an amorphous haze, the decom- 


position, which was progressing lower down, being here apparently 
complete. A spectral cone turned its apex towards the distant 


end of the tube, and from its circular base filmy drapery seemed to 
fall. Placed on the base of the cone was an exquisite vase, from 
the interior of which sprung another vase of similar shape; over 
the edges of these vases fell the faintest clouds, resembling spectral 
sheets of liquid. From the centre of the upper vase a straight 
cord of cloud passed for some distance along the axis of the experl- 
mental tube, and at each side of this cord two involved and highly 
iridescent vortices were generated. The frontal portion of the 
cloud which the cord penetrated assumed in succession the form 
of roses, tulips, and sunflowers. It also passed through the 
appearance of a series of beautifully shaped bottles placed one 
within the other. Once it presented the shape of @ fish, with 
eyes, gills, and feelers.” In the words of the Eastern potentate— 
Tuihallah | May the shadow of this wonderful 


less ! 


fish never grow 
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RAILWAY MATTERS. 
A new street railway at Rio has been opened by the Emperor. 


Ir is stated that preparations are on foot to re-open the 
Schenectady and Athens route of the New York Central Railroad. 


Tar line from Poperinghe to the Northern of France Railway, 
West Flanders, at Hazebrouck, would shortly be ready for traffic, 


Ir is estimated that by 1870 there will be 50,000 miles of railway 
completed in the United States, enough to twice girdle the earth, 

Tye directors of the Chicago and North-Western Railroad have 
fully determined to resume construction upon the Winona and St. 
Peter line. 

MIpDLETOWN, Connecticut, has voted 60,000 dols. more stock in 
the Air Line Railroad. This brings its entire subscription up to 
960,000 dols. 

THE Chicago, Birmingham, and Quincy Railroad Company are 
building a new freight depot at Quincy, to accommodate their 
increasing business, 


A MEETING in furtherance of the movement for the purchase of 
Irish railways by the Government has just been held in Belfast, 
the mayor presiding, 

Two trains on the Trish North-Western line have been brought 
to a stand, almost at the same moment, on the up and down lines, 
by the deliberate removal of rails. 

THE town of Farmington having refused to lend its credit to the 
Connecticut Western Railroad, the company have changed their 
route, and left Farmington out in the cold. 

Tue contractors of the Honduras Interoceanic Railway, Messrs. 
Waring Brothers, have made arrangements for the shipment of 
all the plant required for the first section of the railway from 
the harbour of Puerto Caballos, on the Atlantic coast, to the town 
of Santiago. 

Ir is authoritatively stated in the Times to be untrue that all 
the claims for compensation in respect of the Abergele accident are 
settled, and that, on the contrary, three actions are now pending 
against the company, whilst another claim of between £20,000 
and £30,000 is unsettled, 


Ir is understood that the new company for the International 
Simplon line to Italy is about to issue a new loan for £1,200,000, 
through the medium of 134,166 obligations, at the price of 240f. 
The interest payable will be equal to about 6 per cent., and there 
are advantages connected with the drawings which will place the 
holders in a favourable position. An agent is now in London 
empowered to carry out the operation. 


Tue total amount of material to be used in the fourteen spans of 
the Moerdyk Bridge for the Dutch State railways will be as 
follows, viz. :—Rolled iron, 5,600,000 kilos.; forged iron, 196.000 
kilos. ; rolled steel, 455.000 kilos ; forged steel, 119, 000 kilos. ;ribbed 
plates, 77.000 kilos.; lead, 9800 kilos.; 329 cube metres oak wood; 
and 161 cube metres fir wood. The tenders will be received at the 
Hague on the 24th of December next, and the bridge must be 
ready for use by the Ist of June, 1872. 

THE report of the Dunaburg and Witepsk (Limited) directors 
states that they have received from St. Petersburg the sanction of 
his Majesty the Emperor to the reduction of the capital. and to 
the other changes in the constitution of the company, unanimously 
approved by the extraordinary general meeting of the 15th of 
July last. An extraordinary general meeting of shareholders will 
be held to give legal effect to the alteration of the memorandum 
and articles of association by the passing ot certain resolutions for 
that purpose. 

Aw old traveller complains, in the J'imes, of the “discomfort 
passengers, returning from Paris to London at night by the South- 
Eastern Railway. are subject to. On arrival at Dover, where there 
is a stoppage of fiftcen or twenty minutes, no fire in the buffet; 
time 4.a.m.; weather frosty. At the Calais buffet a large coal fire 
is always burning during the winter months. No foot-warmers in 








the carriages between Dover and Charing Cross. Between Paris 
and Calais every compartment contains two foot-warmers, which 
are replaced by hot ones when necessary. On arrival at Charing 
Cross passengers have to wait for their luggage to be examined. 
There is a waiting-room, but no fire. 


THE inquest on the bodies of the persons killed in the accident 
on the South Wales Railway was concluded on Monday night. 
The coroner summed up strongly in favour of a verdict of acci- 
dental death, and the jury found as follows, after forty minutes’ 
deliberation :—‘* We find that William Probert’s death was acci- 
dental, and was caused by the up night mail coming in collision 
with a special cattle train. such special cattle train being retarded 
by the slippery state of the rails in consequence of sudden frost. 
We quite concur in the remarks of the coroner that some repre- 
sentation should be made to the Board of Trade respecting the 
communications between the drivers and guards of all trains. We 
also wish to impress upor the directors of the company the 
desirability of retaining the signal-man at Aure crossing until the 
up night mail has passed, as we think hal Arundel been on duty 
this accident would not have occurred. We would likewise recom- 
mend that in all cases where guards are appointed to the charge of 
trains they should be provided with a time-piece, and that they 
be required to time them with the various station clocks where 
they stop.” 

WITHIN the past few weeks several branch railways in York- 
shire have so far assumed a shape of completion that the various 
materials used in their construction have been disposed of by 
> auction. The Muklefield and Church Fenton branch of the 

‘orth-Eastern Railway, now on the verge of completion, was 
visited by a large number of those interested in railway matters 
for several days, whilst the whole of the contractors’ plant was 
being sold. The sale, which was conducted by Messrs. Lodge and 
Bartle, took placeon the works, about half way between Leeds and 
York, and consisted of not fewer than 624 lots, which included 
two locomotive and two portable engines, 150 earth wagons, 250 
barrows, &c. &c. The line, which has been constructed for the 
North-Eastern Company by Messrs. E. Knight and Company, the 
well-known contractors, not only euts off an angle, but enables 
passengers to avoid the troublesome Milford Junction, which most 
travellers know without any description being given of it. A 
similar indication of the approaching completion of the new works 
which are being carried on jointly by the North-Eastern and 
London and North-Western Railway Companies tock place at 
Leeds a few days ago. Messrs. Hepper and Sons offered for sale 
& vast accumulation of materials used on the plant. The line 
which is to connect the new station with the Marsh-lane terminus, 
continues to be pushed on with great vigour, and in a few months 
it will have so far heen completed that it will be available for 
passenger traffic. There is, it is true, much to be done before the 
Station, the refreshment rooms, &c. &c., are finished, but in a 
few months they will so far be completed as to admit of their 
being opened for traffic. Having noticed the near completion of 
the lines referred to, we have now to record a railway which is as 
near completion as it ever was, or ever will be. We refer to the 
proposed Ribblesdale Railway, which was sanctioned by an Act of 

arliament in 1864, and which is described as ‘‘a railway to com- 
mence in the township of Chattwin, in the parish of Whalley, in 
the county of Lancashire, by a junction with the Lancashire and 
Yorkshire Railway, at or near the station of the said railway 
there, and terminating in the township and parish of Gyflesweek, 
in the West Riding of the county of York, to the eastward of, and 
near to the Settle station of the North-Western Railway.” A 
warrant has been obtained from the Board of Trade, in accordance 
with which the proposed line is abandoned, and all parties having 
claims against the said ome are requested to send them in to 


the solicitors who h 
pom Boe who have had the management on behalf of the 





NOTES AND MEMORANDA, 


THERE are at present 557 woollen mills in Ohio, Michigan, 
Illinois, Indiana, Wisconsin, Iowa, and Minnesota, with a capital 
of 5,500,000 dols, 

Wuewn Mr. Darwin was at Valparaiso he found beds of mussels 
and limpets at a height of 1300ft. above the level of the sea, and he 
expresses his conviction that these beds of shells had been raised 
to their present elevated position by a series of such earthquakes 
as those which have been experienced in recent times. 


Counting from the commencement of 1845 to the close of 1867, 
it will be found that the value (legal and nominal value) of thé 
coins sent forth from the Royal Mint has been this :—Gold coin, 
£116,090,000 ; silver coin, £7,277,000 ; copper and bronze coin, 
£1,164,000; summing up to a grand total of £125,531,000, the 
issue of twenty-three years. 


THE great northern coal fields extend from the Tees on the 
south, to the Coquet on the north, a distance of nearly fifty miles, 
and its total area may be calculated at 750 square miles, con- 
tainin yound numbers coal workable to the extent of 
8, x tons, out of a national stock estimated on the lowest 
computation at fully 83,544,000,000 tons. 

1y 1860 the issue of copper coins ceased and bronze took the 
Pine » $e the great comfort of the community, and to the advantage 
0 the 44 The purchase value of the copper was £489,693, 
The Mint value of the pieces taken out was £997,457; the difference 
in favour of the authorities was, therefore, £507,764. This sum 
must not be mistaken for clear profit; the cost of minting hag to be 
known before that item can be determined. 


THE artificial saffron invented by Mr. Mittensweg, of Péiblitz, 
near Zwickan, and gspecialy intended for tinging vermicelli, has 
proved to be explosive—a box of the compound having exploded 
by a spark from a pipe whilst it was being opened. Mr. Chevalier, 
of the Sociéte d’Encouragement, has been unable by analysis to 
discoverer its composition. The substance ignites as readily as 
gunpowder, but its force of projection is 40 per cent less. 


M. DELAMIER, in a communication to the Academy of Sciences, 
states that the following mixture forms an exciting liquid for gal- 
vanic batteries of great energy and economy, disengaging no dele- 
terious fumes or gas:—Dissolve twenty parts by weight of proto- 
sulphate of iron in thirty-six parts of water. Then stir in seven 
parts of diluted sulphuric acid (equal parts); then in the same 
manner add one part of diluted nitric acid (equal parts). 


A STEREOTYPING machine has been invented in America, in which 
each type is made successively to leave its intended impress upon 
a plastic surface, and when type metal is poured over this gurface 
a stereotype plate is obtained. The motive power required to 
work this machine is supplied by electricity; but the hand of the 
operator must determine which letter is successively selegted for 
the impress, which may be done by playing upon keys like those of 
a piano. 


Mr. GeorGE WriGut describes in the proceedings of the Royal 
Society, an instrument for approximately measuring the intensity 
of total day-light. It consists of a rod of solid metal, with a heavy 
base to keep it upright. The upper or flat surface of the rod 
is painted white, with a black spot in the centre. Over the rod 
alides an opaque tube, blackened ingide. The obseryer dy 8 
the tube up until the black spot is Tost in the gloom, an e 
light, as marked by divisions on the rod, gives the intensity af the 
day-light at the time. ae 


Mr. James THOMPSON of Glasgow, has contriveda new method 
of producing photographic negatives af geological specimens. e 
saws from the stones thin slices containing fossil remaing or other 
specimens ; these, when polished, are so thin and transparent that 
they may be used as negatives for photographic printing upon the 
usual sensitive paper. Beautiful prints are thus obtained, having 
all the fidelity of nature itself. Large numbers of these fossil 
negatives have been prepared by Mr. Thompson, and we under- 
stand he has undertaken to supply the British Museum with 
duplicates. 

THE Chronique des Arts gives the following comparative state- 
ment of the number of volumes contained in the public libraries of 
the principal countries of Europe: France, 6,233,000, of which 
1,100,000 are in the Imperial Library at Paris; Italy, 4,150,000, 
mostly old theological treatises, with a very small proportion of 
modern works; Great Britain, 1,772,000; Austria, 2,488,000; 
Prussia, 2,040,000 ; Russia only 852.000; Bavaria, 1,268,500; 
Belgium, 540,000; altogether about 20,000,000 volumes in the 
public libraries of Europe. It will be seen that no mention is 
made of Switzerland in the above statement, though the principal 
Swiss towns possess public libraries which would put to shame our 
great provincial cities, 


TAKING the number of separate pieces coined during the ten 
years ended with 1867, and noting the sums roundly, it will be 
found that the gold coins were 53,782,000; the silver, 84,825,000 ; 
the copper and bronze, 451,498,000. The proportionate number 
of pieces is this—for five in gold there were eight in silver and 
forty-two in copper and bronze. Three sovereigns to one half- 
sovereign was the proportion in the gold coinage. In the silver 
coinage the tendency to decimalisation is obvious; the favourite 
coins are—florins, or one tenth of a sovereign; the shilling, or 
half-florin ; the sixpence, or quarter-florin ; the threepenny piece, 
or one-eighth of a florin ; and the three-halfpenny piece, or one- 
sixteenth of a florin. Approximately the proportionate numbers 
issued were twenty-five florins, sixty shillings, forty-four sixpences, 
thirty-nine threepenny pieces, and one three-halfpenny piece. No 
half-crowns have been coined since 1851, and the silver groat ceased 
to exist as an occasional product eleven years since. 


Mr. R. D’HEUREUSE, in a communication to the San Francisco 
Mining and Scientific Press, remarks that only one-half or there- 
about of the gold is extracted by quicksilver from the ore ; the rest 
is either carried away as float gold by the water required for the 
batteries, or remains in the tailings. This fact, known to every intel- 
ligent operator, should alone be sufficient to point out the impera- 
tive necessity of devising other extracting agents for that great ma- 
jority of ore containing more than 20 dols. to 25 dols. per ton, but not 
rich enough to leave a profit by direct chlorination. The case, 
therefore, stands thus—What is required is an extracting agent 
that does the work complete, cheaper than chloride, and requiring 
no water to reduce the ore, except such as is needed for the engine. 
Zinc, of all substances in existence, has the greatest affinity for 
gold. Its action, in a melted state, on gold is to instantaneously 
dissolve the same in any proportion. Its specific gravity, about 7, 
is sufficiently high to float all débris, not excepting sulphurets of 
iron, the constant companion of gold. It melts at a comparatively 
low temperature, and requires but little heat to retain its melted 
state. It is sufficiently volatile to permit of retorting, as in the 
use of quicksilver, but by a covered surface and a temperature be- 
low a dark red heat, the loss by volatilisation and burning is 
hardly appreciable, while the metal is obtained at a low price, and 
in any quantity required. Thus we have in zinc a material manage- 
able, and fulfilling the conditions required of a gold extracting 
agent in a high degree, higher than any other known. Mr, 
D’Heureuse’s mode of applying it consists oy 5 gradually 
introducing the gold-bearing pulverised substance below the sur- 
face intoa bath of melted zinc, which will immediately attack and 
dissolve nearly or every particle of gold, whiie the débris rises to 
the surface to be taken off. The mechanism is very simple and 
durable. Should sulphurets, in which particles of gold are so 
firmly embedded as not to offer any contact even on the smallest 
point, prevent the extraction to such a degree that it will pay to 
work it over by concentration, roasting, and chlorination, it may 
be done, But all the gold, in another manner lost as float gold, 
and much more, is certainly already saved by the zinc. Dry 
crushers should be used in preference, 





MISCELLANEA. 

THE exports of Venice have nearly doubled since 1863. 

THE cotton crops in Behar are reported to be most luxuriant. 

Tuer Agawam Nailworks, Massachusetts, resumed operations on 
the 12th inst. 

THE expense for labour upon the Holyoke dam, in Massachusetts, 
is 800 dols. per day. 

WE are glad to hear that a project has been started for erecting 
a suitable monument to Baily, the sculptor, in Bristol. 

THE new suspension bridge at Niagara Falls, commenced over a 
year ago, will be completed about the end of November. 

THE refinery of Messrs. Rockfeller, Andrews and Flagler, at 
Cleveland, Ohio, produces 1100 barrels of refined petroleum per 
day. 

Tue iron bridge over the Housatonic river at Great Barrington, 
Massachusetts, is completed. It is an elegant and expensive 
structure. 

Her Masesty the Queen has forwarde @ f £100 towards 
the improvement of “the river Cam, ral, a ot F boat-racing 
and sanitary purposes. 

THE Council of the Royal Agricultura} Gagiety have elected Mr. 
H. M. Jenkins, fellow of the oar oa ty, ta the office of 
secretary and editor. There were forty- candidates. 


THE Bay City Iron Company haye begun to build works at Bay 
City, Michigan, in which they will carry on the foundry and 
machine business on an entensiye scale. 


AN explosion took plage on Saturday at the Rochdale gaswork 
by which six men were more or less gerjously burned. It is hese, 
however, that all the injured men will recover. 

THE new Smithtield meat and poultry market will be opened on 
the 24th inst. In the unavoidable absence of the Prince of Wales 
the ceremony will be performed by the Lord Mayor. 

THERE have been, during this year, exhibitions for the produce 
and manufactures of the Venetian provinces at Venice, Verona, 
Udine, and Conegliano, at which medals and other prizes have 
been. 

A’ BEET-ROOT sugar manufactory is aboyt to be established in 

3uena Vista County, Iowa. The machinery is to come from France 
at a cost of 100,000 dols. 5000 acres haye been purchased upon 
which to grow the beets. 


A NEw pigment, found in a mine in the State of New Jersey, is 
being brought into use, and is ‘‘ superior to any pigment hitherto 
made for firmness, body, and durability, and, in fact, in every 
essential necessary to form a perfect paint.” 

AN invention patented by Mr. W. T. Read, of 34, Old Broad- 
street, for the better application of bisulphate of lime, now largely 
used in the brewing trade, to control fermentation and prevent 
acidity, &c., is attracting considerable attention. 

THERE are now in Yorkshire at least 100 schoolmasters preparing 
themselves, either privately or in connexion with the special classes, 
to undergo the ensuing examinations of the Department of Science 
and Art, and to become qualified science teachers. 

THE Imperial schooner Levrette has just left Toulon for the Red 
Sea. She is tg pase through the Suez Canal, and her trip is to be 
considered in gome sort as the official opening of that route. She 
is to head a precession of yachts and pleasure boats to the number, 
it is said, of 9 thousand. 

TE Belgian Goyernment have at this moment under considera- 
tion plans for the erection of an immense palace in the Champ de 
Manceuvres, at Bruggels—which is larger than the Champ de Mars 
in Paris—for tha Beat Exhibition which is to take place in the 
Belgian capital in 1870. 

AN Italian company for the construction of bonded and other 
warehouses, and of docks for the repair and construction of vessels, 
is in contemplation. As the Adriatic coasts of Italy at present 
afford no such conveniences, an enterprise of this nature ought to 
prove highly useful to shipping and commerce. 


THE sinking and fixing of the last lift, or set of pumps, at the 
Mosley Common collieries, belonging to the Bridgewater Trust, ‘has 
been completed. The depth is 1020ft., and the working of the 
colljeries will give employment to a large number of persons, as 
there are four or five seams of coal, which will last for many years. 


Ar the Metropolitan Board of Works on Friday, a plan was 
adopted for the improvement of Park-lane, by the opening up of 
Hamilton-place as proposed by the bill promoted by the board in 
1865, and the taking of the two northernmost houses on the east 
side of Hamilton-place; and the solicitor is instructed to issue the 
necessary notices of the Board’s intention to apply to Parliament 
for an Act to enable them to carry out the improvement. 


THE statements relating to the discoveries of wonderfully rich 
silver ores in Nevada are more than confirmed. The leading com- 
pany at White Pine are now, it is asserted, taking out ores that 
average 5000 dols. per ton. ‘* 200 toas of this quality are awaiting 
the completion of smelting works, being too rich for pulverising 
with stamps. The best ore readily receives an impression from a 
die while yet in its native state. Second-class ores average about 
1300 dols. per ton.” 

TuE Smithfield Club Cattle Show is to commence at the Agricul- 
tural Hall, Islington, on Monday, December 7th, and will continue 
open during the four following days. The Earl of Hardwicke is 
the president for the year, and amongst the prominent members 
of the club are the Dukes of Marlborough and Richmond, Earls 
Leicester, Powis, and Spencer, Viscount Bridport, and Lords 
Berners, Tredegar, and Walsingham. The aggregate amount of 
the prizes is £2300. 

Tt appears, from the statements of the Severn engineer and com- 
missioners, that below the lowest dam on the river (Tewkesbury) 
the water is new so low as to offer very serious obstruction to the 
navigation of vessels to and from Gloucester, and that great incon- 
venience has arisen to the general water communication in the 
Midland district in consequence. It is therefore proposed to erect 
two weirs with locks just below Gloucester, viz., one weir (with 
lock) across each of the two streams into which the river divides 
at the point. These will raise the low summer level of the water 
here about 3ft. 6in., and will raise the water on the lower side of 
the Gloucester and Berkeley (ship) canal entrance to 7ft, 

Tue Italian Technical College of Commerce is now organised, 
and will be opened immediately under the direction of Signor 
Ferrara, a distinguished Sicilian gentleman, lately Minister of 
Public Instruction. This institution is chiefly intended for young 
men destined for the Consular service and for mercantile persuits. 
The principal languages of Europe and the East, the various 
systems of banking, the principles of commerce, of exchange, of 
book-keeping, and of commercial law, will be taught in it. The 
Venetian Provinces contribute towards its maintenance 40,000f. a 
year; the city of Venice, the magnificent Foscari Palace and 10,000f. 
a year; the Chamber of Commerce, 8 ; and the Government, 

, 000. 

THE construction of the buildings in the rear of Burlington- 
house, for the London University and the picture galleries of the 
Royal Acadeiny, has rapidly progressed, and the contractors are 
sanguine that the latter will be completed for the opening of the 
exhibition in the spring of next year. The structures in the fore- 
court in Piccadilly (with the exception of the mansion itself) have 
been within the last few days cleared away to make room for 
an edifice 60ft. in height, which is to occupy the front and two 
sides, and thus form a quadrangle after the manner of Somerset- 
house. In this building the Royal Linnzan, Geological, and 
Astronomical Societies, and the Society of Antiquaries are to be 
lodged, and thus, in close proximity, the whole sjte will contain 
the head-quarters of science, ing, and art, 
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DETAILS OF VALVE GEAR, OF 500-HORSE POWER ENGINES FOR THE TURKISH GOVERNMENT. 
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CHATWOOD’S WELL-SAFE. 


THE engraving below illustrates a plan for a safe and strong- 
room combined, which has been recently patented by Mr. Chatwood. 
The safe, which in this instance is rectangular, and divided into 
six compartments, each with a separate door, is supported by four 
hydraulicrams. The well into which it descends is either cast in 
one piece, or built up of slabs. The power for working the ramsis 





































Ye 7 ON 
i i oO 
\ UN 
y STRONG ROOM TN 

% t YY S 

y) 1M! — 

\ \\ AQAA aN 








WL 





Zz 
Ze 

















, account of the Eddystone lighthouse, may be taken as an example); 
(2) descriptions of engines and machines of various kinds ; or (3) 
| practical essays on subjects connected with engineering, as, for 
| instance, metallurgy. For approved original communications, the 
| council will be prepared to award the premiums arising out of 
| special funds devoted for the purpose. 

| 1. On the present state of kuowledge as to the strength of mate- 
| rials. 

| 2. On steam cranes, and on the application of steam power in 
| the execution of public works. 

3. On the theory and details of construction of metal and timber 
| arches. 

4. On land-slips, with the best means of preventing, or arresting 

them, with examples. 
| 5, On the principles to be observed in laying-out lines of rail- 
| way through mountainous countries, with examples of their appli- 

cation in the Alps, the Pyrenees, the Indian Ghats, the Rocky 
Mountains of America, and similar cases. 

6. On railway ferries, or the transmission of railway trains 
| entire across rivers, estuaries, Xc. 

7. On the systems of fixed signals at present in use on railways. 
| §&. Description of a modern English locomotive engine, designed 
with a view to cheapness of construction, durability, and facility 
| of repair. 

9. On the leading points of difference between the engines and 
carriages in use on railways in the United States and in Great 
| Britain, and the reasons for any peculiarities in the American 
| practice, with details of the cost of maintenance, 
| 10. On the most suitable materials for, and the best mode of 
formation of, the surfaces of the streets of large towns. 

11. On the construction of catch-water reservoirs in mountain 
districts, for the supply of towns, for irrigation, or for manu- 
facturing p 

12. Accounts of existing waterworks; including the source of 
supply, a description of the different modes of collecting and 
filtering, the distribution throughout the streets of towns, and the 
general practical results. 

" ay 3 Na pumping machinery for raising water, both for high and 
| low lifts. 

= On the drainage of towns, and the ultimate disposal of town 
refuse. 

15. On the employment of steam power in agriculture. 

16. On the ventilation and warming of public buildings. 

17. On the design and construction of gasworks, with a view to 
the manufacture of gas of high illuminating power; and on the 
most economical system of distribution of gas, and the best modes 
of illumination in streets and buildings. 

18, Critical observations on estuary tides. 

19. On the construction of tidal or other dams in a constant or 
variable depth of water, and on the use of wrought iron in their 
construction. 

20. On the arrangement and construction of floating landing 








derived from an accumulator, and in the smaller safes of this kind 
the rams are not used, the water being admitted into the well itself, 
under the safe. Of course in this case the strong-room does not 
exist. Such safes can also be made circular, either with or with- 
out the ram. Mr. Chatwood strengthens his safes by welding the 
energy together at the angles, and this he does by causing a strong 

eat to impinge on the parts to be welded, the rest of the plates 
being protected by a refractory screen, 





stages for eg a and other traffic, with existing examples. 

21. On the different systems of swing, lifting, and other opening 
bridges, with existing examples. 

22. On the measure of resistance to .bodies passing through 


— at high velocities. 


. On the results of the best modern practice in ocean steam 
navigation, having regard particularly to economy of working 
expenses, by superheating, surface condensing, great expansion, 
high pressure, &c.; and on the “ life” and cost of maintenance of 
merchant steamships. 

24. On ships of war, with regard to their armour, ordnance, 
mode of propulsion, and machinery. 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE council of the Institute of Civil Engineers invite communi- | 
cations on the subjects comprised in the following list, as well as | 
upon others ; such as (1) authentic details of the p of any | 
work in civil engin , a8 far as absolutely enentel (Smeaton’s | 


25. On the measures to be adopted for protecting firon ships 
0 I an seas iii micas 
. On -mining in deep wor inclu ymachi or 
dispensing with gunpowder in “‘ getting ” coal 





. On the present systems of smelting iron ores; of the conver- 


sion of cast iron into the malleable state; and of the manufacture 
of iron generally, comprising the distribution and arrangement of 
ironworks, 

28. On machinery for rolling heavy rails, shafts, and bars of 
large sectional area, and for forging heavy masses of metal. 

29. On steel, and its present positiou as regards production and 
application. 

30. On the safe working strength of iron and steel, including 
the results of experiments on the elastic limit of long bars of iron, 
and on the rate of decay by rusting, &c., and under prolonged 
strains. 

31. On machinery for washing lead ores, 

32. On the present state of submarine telegraphy, and on the 
transmission of electrical signals through submarine cables. 

The council will be glad to receive, for the purpose of forming 
an “appendix” to the minutes of proceedings, the details and 
results of any experiments or observations, on subjects connected 
with engineering science or practice. 

The council will not consider themselves bound to award any 
premium, should the communication not be of adequate merit, but 
they will award more than one premium, should there be several 
communications on the same subject deserving this mark of dis- 
tinction. It is to be understood that, in awarding the premiums, 
no distinction will be made, whether the communication has been 
received from a member or an associate of the Institution, or from 
any other person, whether a native or a foreigner. 

The communications must be forwarded, on or before the Ist of 
February, 1869, to the house of the Institution, No. 25, Great 
George-street, Westminster, S.W., where copies of this list and 
any further information may be obtained. 

The following extract from the bye-laws relates to the subject: — 

“ Every paper, map, plan, drawing, or model presented to the 
Institution shall be considered the property thereof, unless there 
shall have been some previous arrangement to the contrary, and 
the council may publish the same in any way and at any time they 
may think proper. But should the council refuse or delay the 
publication of such wo beyond a reasonable time, the author 
thereof shall have a right to copy the same, and to publish it as he 
may think fit, having previously given notice, in writing, to the 
secretary of his intention. No person shall publish, or give his 
consent for the publication of, any communication presented and 
belonging to the Institution, without the previous consent of the 
council,” 

The communications should be written in the impersonal pro- 
noun, and be legibly transcribed on foolscap paper, about 13in. by 
8in., the lines being fin. apart, on the one side only, leaving 
margin of 1}in. in width on the left side, in order that the sheets 
may be bound. 

The drawings should be on mounted paper, and with as many 
details as may be necessary to illustrate the subject. Enlarged 
diagrams, to such a scale that they may be clearly visible when 
suspended on the walls of the theatre of the Institution, at the 
time of reading the communication, should be sent for the illus- 
tration of any particular portions. 

Papers which have been read at the meetings of other scientific 
societies, or have been published in any form, cannot be at & 
meeting of the Institution, nor be admitted to competition for the 
premiums, 

The council, on the part of the Institution as a body, repudiate 
any responsibility as to the facts and opinions advanced in the 
papers or discussions; and it is to be understood that such papers 
may have medals and premiums awarded to them, on account 0: 
the science, talent, or industry displayed in the consideration of 
the subject, and for the good which may be expected to result 
from the discussion and the inquiry; but that such notice or award 


must not be considered as any expression of opinion on the 
of the Institution, of the correctness of any of the views entet- 
tained by the authors of the papers. 
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designed to consume smoke, which it does most effectually. You 
may ask why I show no door. My simple reason is Tetenes the 
construction of the furnace will enable any door to be applied, 
as it can be left open to admit sufficient air in to consume all the 
Smoke in the furnace. I had a 15-horse power boiler furnace 
working six weeks withotit any door, and it generated more steam 
then than it did before the furnace was alteréd with the door 


——————————————— 




















closed. Another reason I don’t show a door is, there are so many 
patent doors that I was afraid I may have pitched upon some 
gy plan, I close up my ash-pits, and the air to be regulated 

y dampers. I have had a single partition of fire-brick in a 
locomotive fire-box since last time, and it works well, and the 
bricks are standing much better than the ordinary style of brick 
arches in fire-boxes. 

I could give many more details, but, no doubt, I have gone far 
enough, as I know, as a rule, editors like things cut short and to 
the point, Davin JONES. 





THE MONT CENIS LOCOMOTIVES. 

S1r,—Will you allow me again to encroach very shortly on your 
space, merely to say, in reply to Mr. Hall’s query, that the con- 
nection in the centre line of the engine between the horizontal 
coupling beams is made, in the sketches he forwarded to you some 
time since, by slide blocks traversing in slots made in each beam, 
while the connection is actually formed by links. The connection 
from the piston crosshead to the rocking levers is effected, as Mr. 
Hall observes, by links; and the aniount of slip caused by the 
difference in length of the internal and external links, and the 
consequent absence of perfect compensation, was not overlooked. 
Mr. Hall can understand that, while an engineer may not willingly 
resort to certain modifications, he may yet do so unwillingly; to 
wit, when, at the time, and taking all requirements into considera- 
tion, he cannot suggest a better arrangement, albeit not free from 
faults. I am not, however, of Mr. Hall’s opinion respecting the 
(small) amount of slip thus produced. It amounts, without consider- 
ing the compensating effect of the (longer) links outside the frames, to 
0°075in. at the circumference of the wheels; and I would ask if 
any six or eight-wheel coupled engine can be found in which, after 
running a few weeks, a greater amount of slip cannot be detected ? 
Having noticed differences of diameter in heavy goods engine 
wheels from under the same engine amounting to from jin. to 
jin., and these existing for months without any injurious con- 
sequences, I cannot believe that if the velocity of the wheels be 
not identical, ‘something must give way.” For obvious reasons, 
such slip is in itself objectionable, and should be reduced as much 
as possible; but it must be remembered that while the gearing is, 
or ought to be, strong enough to rotate the wheels under all cir- 
cumstances, the wheels are not ‘‘ geared” to the rail, as by teeth 
working inarack, As regards the strength of shafts or levers, the 
discussion involves so many considerations that I cannot attempt 
it here, and it would hardly be interesting to your readers. It 
should be kept in view, however, that in these engines the inten- 
tion was to reduce every part to the utmost limit of safety, with 
the view of saving weight, and when this is the rule of action few 
of your readers would be surprised were it carricd too far at some 
points. Whether it has or has not in this case affects but ina 
very slight degree the general principle of mountain railways on 
the central rail system, and is not worth much discussion. 

Worcester, November 10th, 1868. A. ALEXANDER, 

ON CONDENSING ENGINES WITHOUT AIR PUMPS, 

S1r,—Having read in your valuable paper of the 2nd Oct., an 
article on condensing engines without air pumps, and in the fol- 
lowing number a letter addressed to you on the same subject, 
some observations have occurred to me which may, I thivk, 
interest your readers, and which I therefore ask your permission 
to lay before them. 

The subject is familiar to me, as I have just been studying a 
system of condensation which M. J. A. Cordier, chief engineer to 
the Cie des Zuux du Caire, intends applying to four engines of 
150-horse power each, intended to supply water to the town of 
Cairo. M. Cordier purposes using the barometric condenser, in 
which the accumulation of air will be removed by a pump, which 
will only carry off gases, the water escaping alone by its own 
weight. 

I had concluded this study when your paper reached us, and we 
observed in the two articles, various points which did not seem to 
us perfectly satisfactory. 

First, the writer of the first article, like Dr. Alban, whom he 
quotes, and Mr. John Pattison, have only thought of applying the 
condenser to engines in which the waste steam leaves the cylinder 
at a much higher pressure than that of the atmosphere, otherwise 
it would be impossible to use this steam for expelling the water 
and air collected in the condenser. In fact, it is observable that 
with the two arrangements proposed, the steam from the cylinder 
comes into a space in which there is already a partial vacuum; 
in filling this space, the steam will consequently lose part of the 
tension it possessed on leaving the steam cylinder, and after this 
loss of tension it must still have an elastic force superior to that 
of the atmosphere, to enable it to expel the air which has a ten- 
dency to accumulate in the condenser. Now, all good condensing 
engine makers endeavour to expand the steam over the piston, 
till it is considerably below the atmospheric pressure, and they 
find great advantage in this. Thus, in the Chelsea engines the 
diagrams show at the end of the expansion a pressure equal to 
3 lb. per inch square, that is to say, a fifth of the atmospheric pres- 
sure; it would therefore be impossible to apply to these engines 
either of the proposed systems. 

Secondly, the writers of these two articles seem under the 
impression that the waste steam, reaching the condenser, will act 
in it like a piston, driving before it the accumulated air without 
admixture with this air. We greatly doubt this being the case; 
we believe on the contrary, that the steam and the air wili combine, 
and that a part of this mixture will escape, on account of the exces- 
sive internal pressure; but that the portion of the mixture remain- 
ing in the condenser will still retain air enough to influence the 
the expulsion has been prolonged for a certain 





vacuum, unless 
time. This is, besides, proved by the maximum vacuum, 22in, 


of mercury, obtained in the Pattison condenser, the only one in 
which the real amount of vacuum has been measured. 

The writer of the article of the 2nd October says again, positively: 
“It may be demonstrated, that the power expended in working 
the air pump continuous] 
wasted during the interv: 


is greater than that which would be 
occupied in blowing out the condensing 





tank we have described.” This point does not seem to us so easy | 28 it has expelled the air, or in replacing it with water, 


to prove; inasmuch as, with the ordinary air pump and condenser, 
the expansion in the cylinder is, generally, considerably below the 
atmospheric pressure, which is completely impossible with the 
system proposed ; it seems to us, therefore, difficult to institute a 
comparison between two sttch dissimilar working conditions. 

The following is the system which we intend to use at Cairo, and 
whith we submit to the consideration of your readers; the annexed 
sketch will, we trust, suffice to explain the principles of the 
system. A, is the large steam cylinder (the engines have two 
eylitiders), communicating by the eduction ports, a, a', and the 
pipe with the condenser B placed above. This condenser, 

ormied of a horizontal yy ny body, terminated by two covers, 

empties itself of water by the vertical pipe C, freely open in the 
tank D, where it dips into the water; the level of the water in 
this basin is regulated by the overflow c. 
































































a = = 
i k a: 
i 
I 
SiS 5 ccicibanl 
t 

! 

| 

I 

! 

! 
I 
| 1 |e 
4 |) 
{ t 
| ; E° 
= : | 
6 : 
. 
— 
< x 
oO 
$ E . [ 
E 4 : 
| F 
| = 
' ti 
' 
= 
| E A 

Levét or | 

ENGINE ROOM | 
\“fLoor |= ' al 

Vit amet c — - 
7 | 

E | 
LEVEL OF WATER OUT-FALL | 








The condenser is worked by a pump with a solid piston El, E 
each of whose upper and lower chambers fulfils a different function- 
The chamber E, situated undér the piston, acts as a single action, 
drawing and forcing cold water pump; it is provided with a box 
having two clacks d, and raises the cold water, sending it through 
the pipes e, into the upper part of the condenser, in which the 
water falls on a metal plate f, riddled with holes, so that it falls 
like rain. The upper part E' of the pump acts as an air pump; 
it is furnished with a valve box g, surmounted by a basin and an 
overflow h. It draws from the condenser through the pipe &, the 
gaseous mixture of air and steain, expelling it into the atmosphere. 
This part of the pump is connected by the, small pipe /, through 
the lower part of the exhaust pipe b, with the condenser, in order 
to carry off from this pipé the condensed waiter which would 
return into the cylinder; the cock m, is attanged so that only the 
condensed water is drawn up. 

The following are the principal results of the calculations re- 
specting this condenser as applied to the Cairo engines :— Pressure 
of steam, at the termination of expansion, in the cylinder A, 
7'5 1b. per square inch; pressure in the condenser, 1°51b, per 
square inch, equal to one-tenth the atmospheric pressure. The 
barometric column sustained, ié., the difference of water level 
poy the condenser B and the tank D will be about 34ft. x “9 
= 30ft. 5in. 

The weight of steam used for a double stroke of the piston (one 
revolution of the ctank) is 1°8lb. or 50 cubie inches of water: In 
consequence of the high temperature of the water of the Nile 
(77 deg. Fah.), it will be necessary to use 73 lb., or 2014 cubic irtthes, 
to condense this weight of vapour, so that it may leave the ton- 
denser at 104deg. Fah. This will be supplied by each stroke of 
the pump, E. Water contaitis about one-twentieth itsown volume 
of air; the volume of air introduced into the condenser at each 
stroke will therefore be, if measured under atmospheric pressure, 


equal to at 50 _193-1 cubic inches, But this air will, in the 


condenser, expand to ten times its natural volume, and will occupy 
1031 cubic inches; so that the air pump E’, creating a vacuum 
equal to 2014 cubic inches, will more than suffice to carry off from 
the condenser at each stroke the quantity of gaseous matter corre- 
—— to the quantity of air which would accumulate there at 
the same time. This pump will carry off at the same time the 
condensed water from the pipe 6, and this water will cover the 
clacks, and will fill all waste spaces between the piston and the 
clacks. Although the condenser is high, it will be observed that 
the work performed by the water pump will only be that necessary 
to raise the injection water to the height x, which produces a fall 
into the d ; the ding column, throughout the remainder 
of its ascent to the overflow level of the tank D, is kept in equili- 
brium by the barometric column. We do not include the work 
necessary to raise the water from the bottom of the well to the 
level of the tank D, it being the same in all Watt’s condensers 
surrounded with a tank containing the injection water. The 
height of the tank D, compared with the steam cylinder, and con- 
sequently the relative position of the condenser, is determined by 
om height at which an overflow for the water from this tank can 

e had. 

This system offers the following advantages over ordinary con- 
densers:—(1) Economy of labour to the pump serving the condenser, 
because, instead of having to expel both the air and water from 
the condenser, it has only to act upon the air—that is to say, at 
most a fifteenth of the entire volume, the injection water passing 
off of itself. Now, in our case the power required to eject the 
water from an ordinary condenser would correspond to that 
required to raise 74°8lb. to 30°5ft. This first advantage is ob- 
tained by a very slight increase in the work of the cold-water 
pump. (2) More regularity in the vacuum, because a condenser of 
very large capacity can be used without inconvenience, (3) The 

sibility of using warmer water for injection, inasmuch as it can 
injected in considerable quantities without having afterwards to 
eject it. (4) The power of creating a preliminary vacuum in the 
condenser before the engine begins working, either by introducing 
steam into the condenser, and allowing it to condense there as soon 








which ig 
owed to flow free into the tank D. This system offers, ip 
dition, the further advantages over those of Alban and Pattison 
of not necessitating the charging of the condenser with injection 
water, and the still greater advantage of the power of expanding 
in the steam cylinder to a pressure far below that of the atmo. 
here. Each of these two conditions causes, in the Alban and 
attison system, a considerable loss of tee 
G. Horgau, Ingenieur Civil, 
45; Rue Joubert, Paris, November 5th, 1868. 
FURNACE BOILERS. 

Srr,—I send herewith a sketch of a vertical or “ Rastrick ” boiler 
set on an improved plan recommended by me. 

As usually set these boilers give much trouble, and require fre- 
quent repair of the plates opposite the furnace necks, owing to the 
very intense heat which impinges upon that part, 

The usual mode of setting on a cast iron ring, and with the 
brickwork close to the boiler bottom, renders it impossible to pro. 
perly examine or repair the boiler whilst on its seat. The sketch 
shows the boiler placed at a higher level than usual, so that tlg 
furnace heat impinges first on the brickwork, and the liability to 
starting the seams is very much reduced. 
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SECTION ATA 


The five brackets are of ordinary plate rivetted to the boiler by 
double angle irons and four feet, by which it can be set without 
difficulty on the cast iron seat ring. The brickwork above the 
latter is merely a division wall, and can be removed without diffi- 
culty, so that the bottom of the boiler can easily be satisfactorily 
inspected. a 

The two great advantages of this plan are, reduced liability to 
starting or fracture of the lower seams, and facility for examina- 
tion and repairs. The importance of this improvement will be at 
once evident to those who have to deal with this class of boiler. 

I may remark, in conclusion, that I prefer horizontal boilers inter- 
tially fired to those of this or the ** Balmforth ” class, 

Henry HILLER, 
Chief Engineer, the National Boiler Insurance Company 
(Limited), 24, St. Ann’s-square, Manchester, 
November 5th, 1868. 





A MODE OF MITIGATING THE DAMAGE CAUSED BY COLLISION 
ON RAILWAYS. 

Sim,—In teply to a letter in your impression of the 23rd 
October, 1868, respecting the above, by an ‘ Engineer,” I beg to 
inform him that 1 have invented a coupling that will meet the 
requirements mentioned in his letter. Not only can it be used to 
connect (or disconnect instantaneously) the engine and tender 
together, but also to connect carriages. Its recommendation over 
the present coupling is that it is safer, so I am informed by an 
engine driver of a passenger’s train of great experience. He says 
that the present coupling with a lever in many cases disconnects 
of itself; the one I have invented cannot do so, until it is done by 
the engine driver or some other person. 

The cost of making it would be very trifling more than the pre- 
sent coupling, and it can be placed on the draw-bar in the usua 


way. : 

T shall be most happy to meet any gentleman or gentlemen in 
London of influence, connected with railways, who may feel dis- 
posed to assist me in taking out a patent for it. 

Newport, Monmouthshire, 

9th November, 1808, 
ARMOUR PLATES, TARGETS, XC. , 
$1r,—I have always watched with interest the suggestions 
offered by your correspondents respecting guns, targets, and their 
fastenings, and did not miss the last coutributed by J. Alerum- 
timij, Lieutenant R.E., about armour plate bolts. 

I do not see how this method, if introduced, would at all serve 
as an efficient fastening. Ist. Because I think it is too compli- 
cated. 2nd. Because the tubing affair seems impracticable ; and, 
3rd., if any slackness did occur it would be of such a nature as to 
render complete renewal necessary. I do think if the size of guns 
is tobe increased, and the thickness of armour plate is to be increased 
also, we shall also require an increase in the efficiency of our fas- 
tenings, They must not be complicated—must not be bolts and 
nuts; the latter break at the thread. Therefore, if bolts with the 
skin broken wood screws with wide spaces will better suit 
those with unbroken skins; after the code of Melchisidec in 


Cito ET SECURE. 








Nov. 13, 1868. 


France. We want fastenings elastic ; wrought wood s 
be elastic. We want fastenings to reject the moisture of wood ; 
they resist that in the unbroken skin. We require fastenings to 
revent the water penetrating in the event of their being used in 
uge armour-plated ships. 1 need not send a sketch, the thread 
on the tubing in your last issue (page 343) represents my sugges- 
tions ; and, looking at your paper as it lies before me, I am con- 
vinced that a solid wood screw of similar construction, with a 
wrought thread upon it, with wide space to receive a large body of 
wood between its threads, and properly put into a target, would 
supersede all inventions, including Major Palliser’s also; and the 
next session will perhaps find us dealing with these matters, —if 
not to adopt, to investigate the merits of the suggestion of your 
humble servant. Bow Wow. 


THE ROYAL SCHOOL OF MINES, 

Srr,—As an old student, and an associate of the Royal School 
of Mines, Jermyn-street, I am unwilling that your severe criticism 
on its course of study, in THE ENGINEER of October 25rd, should 
pass without remark. 

You have laid bare, with an unerring hand, the one fatal defect 
in the present curriculum of the School of Mines—the neglect of 
mathematics; and of this I can, and would wish to, offer no 
defence. It is, as you justly point out, a mockery to deliver a 
course of lectures to students on what is called applied mechanics, 
without laying first a broad foundation of those mathematical prin 
ciples on which, and on which alone, mechanical scienceis based. It is 
true that Professor Willis makes the best of a false position, and 
delivers a course of remarkably interesting lectures on machinery, 
and on kindred subjects, venturing now and then into a little very 
elementary arithmetic, but soon coming back to the mere descrip- 
tion and explanation of mechanical methods and dodges. 

Such a course of lectures, put forward under the name of applied 
mechanics, fully deserves your condemnation, as *‘ utter, down- 
right superticiality;” and no one I am sure, would more candidly 
acknowledge this than Professor Willis himself. But I must protest 
against the wholesale condemnation of the school while it numbers 
among its staff of professors such names as Huxley, Frankland, 
Tyndall, Ramsay, Sinyth, and Percy. Its class examinations—in 
all subjects except those based on mathematics—are indeed much 
more searching and practical than any others I know; than, for 
example, the examinations for honours at the science degrees of 
the London University, which are confessedly not superticial. 

The peculiar character of the curriculum of the School of Mines 
is, probably, due to the fact, that it is an off-set from the 
Geological Survey, and is still the chief source from which the 
staff of the Survey is drawn; and the courses of lectures have 
further been cut down to the lowest possible number, in order that 
students attending them all may yet have sufficient time left for 
practical work in the chemical and metallurgical laboratories, 
But the School, notwithstanding its defects, contains all the 
elements of a great central school of engineering, and science 
generally, and noble service would be done to the cause of scientific 
and technical education, by the unremitting advocacy of such an 
extension of its plan as would enable it to take the pusition of the 
principal school of pure and applied science in the metropolis. 

The changes most urgently called for appear to be :—(Ist), The 
institution of an entrance examination in wathematics, and in one 
or two other elementary subjects, of about the same severity as the 
London University matriculation, and a corresponding remodelling 
of the courses of lectures on mechanics and physics, to suit them 
to the higher mathematical knowledge of the students; (2ud), The 
more complete separation of the different lines of study, and the 
institution of additional courses of lectures, on engineering and 
other technical subjects, in addition to the present courses on 
mining and metallurgy, for those students who wish to devote 
their time to such subjects rather than to work in the laboratories; 
(3rd), The institution of a good course of lectureson botany. This 
is urgently required to complete the curriculum of the School of 
Mines as a school of pure science, and to render it the school best 
suited to the requirements of those who wish to study for the 
science degrees ot the University of London. Mathematics and 
botany are the only subjects included in the natural science 
examinations of the London University, which are not ably handled 
in the present curriculum of the school, W. H. 

Great George-street, Westminster, 

Nov. 7th, 1868, —- 
THE TRANSPORT OF CATTLE, 


Sir,—The account of the manner of transporting bullocks to 


England in the ** Rob Rey on the Baltic” shows that there must | 


hot only be miserable suttering for the animals, but great loss to 
the importers; “ twenty-two fat bullocks hauled up dead and cast 
into the sea, and this, too, in the first day of a very calm 
passage. 

Would you allow me to suggest whether it would be possible to 
have iron flat-bottomed boats fitted with a screw paddle, and 
merely a shelter on the open deck for the engineers and drovers, 
enabling the animals to be driven on board with much greater 
facility; and, if exposed to all weather, comparatively liable to 





| to their great length of service. 


| nine years’ service. 


| India : 





trifling damage with being packed one over another in three tiers, | 


where no light enters, in “Stygian reeking’ If some better 


transport plan could be devised for the import of cattle, would it | 


not soon repay an individual or acompany, or a co-operative society, 
who undertook the management of it? For the loss to the owners 
at present must be enormous. 

erhaps if you would have the goodness to admit this letter, 
some one may improve upon the plan suggested, even if th 
posed design be impracticable. H 


A CHANNEL RAILWAY, 

Srz,—I beg to forward you a plan for a railway from England to 
France. <A bridge being the mode of communication proposed, 
this letter relates principally to the piers or supports of such 
bridges. It is proposed that such piers be constructed of iron, 
that they be hollow, and somewhat of the shape of a three-legged 
table turned upside down. The essential characteristic of this 

lan is that such railway, or rather the piers supporting the 

ridge constituting such railway, can be constructed on land, and 

afterwards floated to their several positions, and then sunk and 
placed in position by filling them with water. Many of them 
would be 300ft. in diameter at the bottom, and 200ft. high. Fora 
comparatively trifling sum it is believed that the feasibility of this 
plan could be tried, tested, and verified at once. For instance, 
one of them might be built, in sections, at Birmingham, sent by 
rail to any convenient harbour, there put together and completed 
afterwards floated to its allotted position halfway between England 
and France, and then and there sunk and placed in position by 
filling it with water. When so sunk the bottom portion would be, 
in effect, something like 100,000 tons of iron of the shape of a 
penny picce lying flat at the bottom of the sea! and it is believed 
it would so remain for generations. The top portion, being an 
integral part of and firmly affixed to such bottom portion, would 
of simple necessity remain firm and immovable, and the same 
being perfectly smooth and round, would offer the minimum of 
resistance to wind and waves. A suitable number of such piers 
being constructed and existing between Dover and Calais, it is 
presumed that a road or railway would simply forthwith follow as 
a matter of course, It may be mentioned that this plan would 
sufiice not merely for a railway, but for three or four lines of rail- 
way, and a carriageway and a causeway too. 

Of the desirability of such railway it would be superfluous to 
say much. It would, in the first place, make England and 
France united, and this effect alone would probably be a guarantee 
of peace between them for all time! But would it not also have 
the effect of increasing the trade and intercourse between the two 
countries tenfold, and save millions in fortifications, and ironclads, 
and guns? With reference to the cost, I would remark, should 
the same amount to as much as £10,000,000, could the benefits to 


@ pro- | 
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crews would | be derived therefrom be estimated at so little as ten times that 


amount, or at £100,000,000? In conclusion, I would suggest an 
international scientific commission, to be held in either London or 
Paris, to carry out the undertaking. NAPOLEON. 


TESTING BOILER PLATES, 

S1r,—The vast importance of the question, raised in your last 
number, as to the best mode of testing boiierplates, must be my 
excuse for venturing a suggestion upon the subject. 

It is well known that if a violin low be drawn upon the edge of 
a plate of glass, thinly covered with fine sand, the latter will in- 
stantly throw itself into regular figures, the result of the inter- 
ference of opposing vibratjviis in the particles of the plate. In 
making some experiments lately upon wooden boards, with a view 
to utilise the nodal line’, a# ifidicated by the sand, for certain pur- 
poses of sound, I was at first defeated by the extreme irregularity 
of the lines, so unlike the results, on a glass plate. I would only 
attribute this to the want of homogeneity in the material of the 
wood. Its variable texture over a given space would naturally 
produce much irregularity in the vibrations, and a like irregularity 
in the nodal lines. Starting from this fact, may it not be possible 
that if a boiler plate were covered with sand, and then caused to 
vibrate, by the application of some fit frictional means to its edge, 
any irregularity in the figures would at once indicate any defects in 
the texture of the metal. Vacant spaces, or laminations, would pro- 
bably arrest or direct the waves of vibration, and betray how and 
where it was wanting in integrity. If it were as perfect as glass, it 
would of course produce equally perfect results. 

The difficulty would be to have one surface of the plate made 
sufficiently smooth for the operation; but where the safety of 
human life is so deeply involved, we should soon find sufficiently 
easy means of effecting this. Many are obvious. 

I will only further add, that the process would be really but a 
generalisation of what I believe is the present method in practice 
of testing the plates by the hammer only. The defects would be 
made visible to the eye rather than to the ear, which is not so 
faithful a guide. The present is a test by sound heard, that which I 
suggest would be a test by sound seen. But I merely offer the idea 
as a suggestion for the consideration of others more able and more 
in the way to experiment upon it than 

November 4, 1868, Ws. TicHE HaMILTon. 
ENGINEERS IN INDIA. 

Sir,—In Tae Encineer of the 16th ult., appears a copy of a 
resolution of the Government of India, dated i6th July, 1868, 
explaining why the presetit scale of pay to military and civil 
engineers has been fixed oti. 

To make matters clearer, thé following tables have been prepared 
from the classified list of eigineers, which show the relative 
numbers and length of service of officers in the Public 
Department, under the Bengal, North-West, and Punjaub Govern- 
ments. 

There has been some little difficulty in preparing these 
in the form now given, owing to the number of speci pp 
ments; for not only have a number of civil engineers joined the 
department in the higher grades, but both Royal Engineers and 
military officers have done so also. 

To have admitted these exceptional cases would not have givena 
correc erage, by making the average length of service much 
too low, and in the same manner a few have been left out, owing 
f i As for example, among the second 
grade executive engineers, there is an officer of no less than thirty- 
By striking out these special cases, a much 
more correct average of the relative promotion of the different 
classes of officers can be arrived at, and it is believed that the fol- 
lowing table gives a very correct idea of the state of the Public 
Works Department, up to April, 1867, the date up to which this 
classified list was corrected and published by the Government of 
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Abstract of Classified List of Officers in the Public Works Depart- 
ment, India corrected up to April, 1867. 


Length of 
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© Percentage. service in years 

= and months. 

= Classification ra Remarks. 
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3 Ist class thief engineers 100 ~— —/ 21 -- 7 

4 2nd e os 75 25 —/199 22 

4 3rd a vag wo — — 174 — 

Superintending. 

5 Ist clas’, lst grade 80 4 1 spectal C.E. 
8S ist , 2nd 50 122 = $lspecial c.£. 
S (tnd ,, it 60 122 | | special C.&. 
14 2od ,, 2nd ,, 50 16-10 
85 Ist grade executive 23 31 46 123 14°2 15°10 4 special cases. 
50 znd ,, ® 36 28 «(386 694 «2196 «62146 =~ 6 special cases. 
41 3a y ” 21 2) 583 89 O11 105 | 3 special cases. 
74 4th 4, 32 «15$ 524,61 85 74 | 9 special cases. 
73 1st grade assistant 25 12 63/37 50 68 
72 2nd y am 163 8h 7518 16 2°5 


In this last grade of assistant engineers there are in addition 
seventeen native assistants, averaging five years and three months’ 
service. 

From the above abstract, the following table of comparative 
rates of promotion in the different services has been prepared, 
which may possibly more clearly show how promotion advances in 


| the royal engineers, staff corps, and among civil engineers ; but it 





must be borne in mind that, with the first two, military promotion 
advances independent of promotion in the Public Works Depart- 
ment :-— 


Classification. 








|yra.ms| yrs ms 
Chief engineers oo ef of } @ OFS 20 —_ 
Superintendifig engineers *.. | 2 2/2 8/210) 
Executive engineers Ist grade | @ § | 2 10 i3 3 
~ s Qna yy 2.4,;210;3 7 
” ” 3rd. ys F211) 8 4) 310 
Of late years there have 
|} been fewer staff corps 
sb rr 4th ,, $3 0] 4 2/8 8 | 2 appointed in proportion 
; ] to military and civil 
| | engineers. 





These abstracts, it is to be hoped, will aid the readers of THE 
ENGINEER to calculate the chances of promotion in the Public 
Works Department of India. X. 


THE NEW HOUSE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 

Wir praiseworthy punctuality the re-modelled—in fact, we 
may say, the re-built house of the Institution is ready for the 
first meeting of this season, which will take place on Tuesday 
next. Now that Mr. J. H. Wyatt’s design, and Messrs. Holland 
and Hannen’s workmanship can be fairly seen, it must be ad- 
mitted that the most has been made of valuable space, and that 
the general effect is exceedingly good, whilst the various require- 
ments of the Institution have been fully provided for, Our 
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readers will understand that with the well-known modesty of the 
profession no showy extension of frontage has been attempted, 
but what has been aptly termed a lateral extension to the rear 
has been effected, by annexing, partly by gift from Mr. G. R. 
Stephenson and Mr. Bidder, and partly by lease, the rear half of 
the adjoining premises, No. 24. 

The somewhat dilapidated fagade of No. 25, which, by the way, 
was becoming rather typical of the present fortunes of the pro- 
fession, has, however, been renewed, and now presents to Great 
George-street a haudsome Italian elevation. On entering it is 
found that nothing of the old building has been retained but 
the front wall aud the floor of the former library. The vestibule, 
the secretary's office, and the cloak-room occupy the ground floor 
of the front portion of the house; behind them come the prin- 
cipal hall of the building, lighted from above, and containing a 


square-well staircase in Portland stone, with a tasteful 
wrought iron balustrade. A descent of three or four steps 
leads to the morning or news-room and the committee 


room, separated by a panelled partition, removable for the con- 
versaczioni, 80 as to form one large refreshment-room on those 
occasions. This apartment occupies the whole width of the old 
and acquired premises, making a length of 60ft., and having a 
width in the news-room portion of 30ft. and in the committee- 
room portion of 40ft. On the first floor over this apartment is 
the meeting-room, which is 69ft. by 40ft. and 30ft. high to the 
double glass dome with which it is lighted. The floor space is 
2450 square feet, or double that of the old meeting-room, and 
it is seated for 375 persons, 250 having been the utmost that 
could be crowded into the former theatre. Access is provided 
by four doors, which, with their cases, are admirably finished in 
oak, from a wide corridor communicating with the staircase. At 
the back is a small ante-room and private staircase for the com- 
mittee, the- respected members of which will now make their 
entrance on public occasions in a more dignitied manner than of 
yore, when they appeared intermittently up a trap-door, like a 
series of Jacks-in-the-box. The library, a fine room 40ft. by 
3vit., with a gallery 13ft. over the level of the floor, occupies 
what formed formerly the first and second floors of the front of 
the old house; it is consequently on the opposite side of the 
meeting-room, with which it communicates both 
and corridor, and by a gallery behind the stair- 


staircase to the 
y the landing 
case. 

An apparatus for ventilating and warming has been erected 
by Mr. Wilson W. Phipson. 

The system adopted is that of mechanical ventilation by pro- 
sion, as far as the admission of the fresh air is conterned, 
combined, however, with the extraction of the vitiated air 
accelerated by the means adopted for lighting the meeting room. 
The supply of fresh air taken from the outside of the building 
is carried along an underground channel, at the extremity of 
which is fixed a fan worked by a l-horse power gas engine. By 
the action of the fan the fresh external air is propelled into an 
mber, where it is warmed in winter and cooled in summer. 

It thence passes into a series of air chambers, which convey it to 
vertical flues constructed in the walls of the building, by means 
of which it is unifurmly distributed over the meeting room. The 
pure air enters the latter under the risers of the seats, which 
have been specially arranged for the purpose, 

For the exit of the vitiated air, besides the means provided in 
connection with the sun-burners which light the room, a series 
of perforations are also provided in the ceiling, which are united 
to three outer shafts, enclosing the pipes of the sun-burners 
themselves, the whole being surmounted by cowls above the apex 
of the roof. 

The apparatus employed for warming the air in winter 
consists of a series of hot-water pipes 4in, in diameter, disposed 
in horizontal tiers, and so arranged that the entire volume of 
air used for ventilation must pass between their interstices 
before it leaves the chamber. The boiler used to heat these 
hot-water pipes is an ordinary wrought iron saddle boiler. The 
fan which propels the air into the building is an improved screw 
fan, the axis of which is parallel to that of the air channel; it 
carries two blades at an angle of 50 deg., or thereabouts, the 
diameter being 3ft. in. 

The gas engine which works the fan is manufactured by the 
Gas Engine Company (Kinder and Kinsey's patent). 

Means have been also provided for filtering the air before 
admitting it, a wire gauze strainer being arranged near the fan 
for that purpose; a spray of water playing on the same serves to 
cool the air during the warmer months. Valves of simple con- 
struction are used to regulate the amount of air admitted in any 
given time; and, independently of the above apparatus, a coil 
of hot-water pipes has been arranged for the heating of the 
staircase. 

The amount of fresh air supplied by the apparatus to the 
meeting-room will be equal to 800 cubic feet per hour for each 
individual, regulated according to the requirements. 

The temperature of meeting-room will be maintained as near 
as possible at 60 deg. Fah. throughout the sitting. As the room, 
with a gallery, which will probably be added hereafter, will seat 
500 persons, provision has been made for throwing 400,000 
cubic feet of air per hour into it. 

The estimated cost of the building and furniture is rather less 
than £17,000, and there is reason to believe that this will be 
about the actual cost. Leases of the entire premises for 99 years 
have been secured, at a gross rental of £800 a year, which is an 
increase over the former rental of £425 a year; but this increase 
has been reduced by handsome donati of Mr. G. R. 
Stephenson s one-third share in the portion of No, 25 pre mises, 
occupied, and of £500 from Mr. Bidder towards the same account, 
which, taken as an annual deduction from rent, makes the 
total payable by the Institution about £660 a year. Without 
counting subscriptions for the building fund, the committee have 
available about £18,000 as capital, and a gross income of nearly 
£6500 a year, out of which, atter paying ail increased charges, 
the finance committee of the council have estimated the probable 
future excess of revenue over expenditure at £604 per 
annum, exclusive of funded property, life compositions, and 
building fund fees, 

The care taken by the council not to overstep their means is 
evident, and very commendable, Had the profession in general 
during the last twenty years as prudently counted the cost before 
asking the public to build its numerous towers, it would not now 
find itself commercially tabooed, as it unquestionably is. The 
works on the part of Messrs. Holland and Hannen have been ably 
conducted throughout by their foreman, Mr. Ville ; and we have 
only to say that the Institution will be eternally indebted to 
their president, Mr. Gregory, and to the honorary secretary, and 
Mr. Forrest, for the unremitting care they have bestowed on the 
building of their new home, 
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THE INSTITUTION OF CIVIL ENGINEERS.—The increased accommo- 
dation which has been provided for the members of this body will 
be put to the test on Tuesday evening next, the 17th inst., when 
the weekly meetings are to be resumed, and the following paper is 
to be read and discussed :—**On Lighthouse Apparatus and Lan. 
terns,” by Mr, David M. Henderson, Assoc, Inst, C,E, 
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‘FOREICN AGENTS FOR THE SALE OF THE ENCINEER. 


ARIS.—M. XAvIER, Rue de la Banque. 
PERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Oo., Booksellers, 
ST, PETERSBURG.—M. B. M. Wotrr, Bookseller. 
MADRID.—D. Josz Aucover, Editor and Proprietor of the 


“ Gaceta Industrial,” Preciados 49 v 51. 





PUBLISHER’S NOTICE. 
There is reason to believe that the weekly sale of Tar 
EnGIneER is actually more than double that of the low- 
iced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 








*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER | 


MUST REACH US BY SIX O’CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON Fripay, 





TO CORRESPONDENTS. 

* We cannot undertake to return drawings or manuscripts, and 

must therefore request our correspondents to keep copies. 

B. 0. W.— Received with thanks. 

J. K. HARRIS.—<Send us the letter, and we will insert it if possible. 

W. P.—According to reliable history, Cugnot was the first to construct a locomo- 
tive which really worked. 

HL 8. (Wigan).— The best indicator is Richards’, to be had at Elliott's, Mathe- 
matical instrument makers, Strand. 

ADDRESS WANTED.—A correspondent wishes for the address of Mr. Ruthven, 
the invenior of the hyd: -aulic propeller. 

AN ENGINEER (Bath).— This correspondent addressed a letter to us on ** A Mode 
of Mitigating Railway Accidents.” A letter lies at our office for him. 

MEDICUS.— Water expands when freezing, and so bursts the pipes. The split is 
not discovered until the thaw takes place, when the pipe begins to leak. 

T. H. M. (Swansea).— We believe your piston possesses novelty enough to mate it 
patentable, and we advise you to patent tt if you are ina position to push the 
invention, but not otherwise. 

WAREHOUSE.— You should know the first book of Euclid, arithmetic as far as 
the rule of three, decimals, and vulgar fractions, and sufficient algebra to be 
able to read a simple equation. Head the first portion of Oliver Byrne's 
** Mechanics,” Bourne's “Catechism of the Steam Engine,” and Boz's 
“* Hydraulics.” — Jt is not necessary that you should thoroughly master these, but 
it ts that you should acquire new and sound ideas; above all, learn to draw. 

W. M, (Liverpool).—Let L = stroke in inches, | = distance travelled by piston 


before steam is cut off, R = ratio of expansion = . ,» X= Ayp. log. of R, P 
initial pressure of steam, p == mean pressure. Then— 
r 
= on 1+ X). 
P mo X (1+ X) 


* 


P. 8S. G.— When a wheel is stopped the retardation of the train is due to the fric- ; 


tion of the wheel on the rail; no “ wnbedding” takes place. 
resistance is technically expressed as the *‘ coefficient of friction,” that is, the 
relation existing between the insistant weight and the force required to cause 
motion, Jt varies with the state of the raus between \-l2‘hand 1-bth, speaking 
largely ; that ts to say, @ skidded wheel loaded with siz tons will resist motion 
with a force of from 10 cwt. to one ton, The coefficient is practically indepen- 
dant of the amount of rubbing surface; therefore soe brakes, which have been 
used to some extent, possess no advantage over the ordinary arrangement, 
except that the wheel tires do not wear out so soon, 


The amount of 


HOOK-AND-EYE MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—Can you or any of your correspondents kindly inform me of the 
address of any manufacturers of machinery for making ordinary hooks and 
eyes? w. BY 








MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS, — Tuesday, November 17th, at 8 pm.— 
“On Lighthouse Apparatus and Lanterns,” by Mr. David Marr Henderson, 
Assoc. Inst C E. 

SociBTY OF ENGINEERS.—Monday, November 16th, at 7.30 p.m.—Discus- 
sion on paper on ‘* Modern Gasworks at Home and Abroad,” by Mr Henry 
Gore. —_ 

THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 158. 9d. 
Yearly (including two double numbers) £1 \\s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are the same rate for the space they fill. Ali single advertisements from 
the country must be accompanied by stamps in payment. 














MARRIAGE, 
On the 10th November, at St Levan, Cornwall, W. DouGLass, Esq , C.E., 
Penzance, to JANE, younger daughter of H. HODGE,Esq., Basiston, Cornwall. 


DEATHS. 

On the 3rd September, at Mount Gambier, South Australia, CECIL, the 
dearly loved wife of G. W. Haggis, Esq, civil engineer, and youngest 
daughter of the late Professor Bernays, of King’s College, London, in the 4ist 
year of her age. 

On the 4th November, at 38, Upper Baker-street, Regent's Park, in her 57th 
year, ELIZABETH, wife of R. P. Spice, civil engineer. 

On the 5th November, at Carlo-street, Hampstead-road, Mr. THOMAS 
PALMER, for nearly forty years a faithful and industrious assistant to Charles 
Vignoles, Esq., F.R.S., civil engineer. 
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THE NEWNHAM COLLISION. 

An accident occurred on the 5th inst. near Newnham, 
on the South Wales Railway, which presents some pecu- 
liarities worth attention. ith the particulars of this 
accident our readers should be tolerably familiar. We 
shal], therefore, do no more than state in general terms, 
that the mail train ran into a special cattle train at or 
about 10 o’clock p.m., killing or wounding the occupants 
of the brake van at the end of the cattle train. The 
passengers in the mail escaped with a few slight con- 
tusions, and neither the driver nor stoker were hurt. Ina 
word, all the damage was done to the cattle train, the tail 
end of which was fearfully knocked about. So far, there 
was nothing to distinguish this accident from many others 
which occur during the year; but an examination of the 
evidence laid before Captain Tyler and the coroner, will 
prove that the accident was, afterall, not as other accidents. 
On the contrary there is much that is suggestive about it; 
and it is not impossible that the lessons which may be 
drawn from it may tend, if properly used, to the elimina- 
tion of causes which have directly led up ere now to some- 
what similar casualties. 

The evidence leaves no room to doubt that the catastrophe 
was directly due to the fact that the cattle train could not 
keep out of the way of the express, At Lydney the cattle 
train was certainly fifteen minutes ahead of the express; 
and if all had gone well, it might have been shunted at 


| 
| 





| of sand, carried in proper boxes. 





Bullo, seven miles from Lydney, in time to let the mail 
pass. The mail would have occupied about ten minutes in 
running to Bullo, so that the clear running time for the 
cattle train, allowing three minutes for shunting into the 
siding, would have been twenty-two minutes. The neces- 
sary condition was that the cattle train should make a little 
over nineteen miles an hour, by no means an excessive pace. 
As a matter of fact, however, the engine drawing the 
cattle train slipped, owing to the frost, and barely main- 
tained a to of eight miles an hour, The result we 
know. It may be remarked that had the signalman at Aure 
crossing, been kept at his post until the mail had come up 
no accident would have occurred. This is true; but it 


| must not be forgotten that the calculations of the railway 


officials were correct in principle, and being so, the keeping 
of the signalman at his post in opposition to the ordinary 
rules, could only have resulted from some special manifesta- 
tion of ae ge Those in authority were not expected to 
know that the goods engine would slip, while the mail 
engine would not; and had the adhesion in both cases been 
equally good or equally bad, no accident would have oc- 
mel It is further to be observed that had the cattle 
train moved a little slower, the accident would have 
heen avoided, because the guard would have left 
his brake van to place fog signals on the rails; and, 
again, if the guard had possessed any facilities for 
consulting with the driver, the accident might have 
been avoided, because the driver would have pulled up to 
suffer the guard to descend and place his signals. 

Narrowing these statements into the smallest compass, 
we see that the accident resulted directly from want of 
adhesion on the part of the goods engine, and the lack of 
power of intercommunication between the guard and driver 
of the cattle train. The question naturally arises, Is it 
possible to avoid slipping on frosty nights, and to enable a 
guard either to fix fog signals along a line without stopping, 
or to tell the driver to stop that he may fix them? 

As regards the question of adhesion, we have the testi- 
mony of both driver and stoker, that the goods engine 
slipped very badly, and that they used much sand. As 
engines are ordinarily fitted, “much sand” means a few 
gallons; certainly not enough for a run of several miles in 
bad weather. Knowing that he had inclines or curves 
before him, up or round which he could not get at all 
without sand, an experienced driver would content himself 
with crawling along at such speed as he could maintain 
without sand on the more favourable portions of the road; 
but these he should have availed himself of to pull up 
time. It would be of little service, however, to traverse a 
level at twenty miles an hour, if in doing so he used up all 


his sand, and had, in consequence, to get up the first incline | 


which presented itself at a pace measured by the rate at 
which his stoker could walk beside the engine, and shovel 
ballast from the “six foot” on one rail. The proper 
solution of the difficulty lies in providing an ample supply 
When will locomotive 
superintendents learn that sand is just as necessary to the 
proper working of a goods locomotive as coal and water ? 
Over and over again we have pointed out that the normal 
arrangement of sand-box is a normal absurdity. There 
is at this moment, so far as we are aware, only one railway 
in the kingdom—the North London—on which sand is 
rated at its proper value, and used accordingly. Over 
twenty tons of carefully-dried and sifted sand are 
employed per week by the forty engines working 
this line. Where else in the kingdom, for such short runs, 
will it be found that 10 cwt. of sand are used each week, 
on the average, by each goods and passenger engine? No 
matter how bad the condition of a line, an ample supply of 
sand will secure the adhesion of a six-wheeled all-coupled 
engine. It is true that sand costs a little money, but it 
gives an ample return for the outlay; and we do earnestly 
advise locomotive superintendents to provide all their 
engines with large tanks—if we may use the word—for 
sand, and with proper arrangements for enabling this sand 
to be applied to the rails, just in the proper place, at both 
sides of the engine at once. In six coupled engines four 
delivery pipes should be used—two at the leading end of 
the engine, and two just before the driving wheels. 
When pipes are only placed in advance of all the wheels, 
the trailers sometimes fail to do their share of the work, 
especially if the sand be dirty and bad, instead of being 
sharp, clean, and siliceous. One good sanding, too, will do 
much to bring the rails into condition for the next follow- 
ing train. It is, above all, necessary that etficient means 
of delivering the sand on the rail in a thin stream, just in 
advance of the wheels, be provided. Sending a stoker 
along the running board to drop sand down a pipe by the 
handful is simply a barbarism. There are plenty of devices 
by which it can be efficiently and economically supplied; 
but we suppose a quarter of a century or so, must elapse 
before this remarkable fact comes to be realised. 

If the guard had been able to place his signals the 
accident might not have occurred, despite the slippery 
state of the rails. To get out of a train running at eight 
miles an hour,ona dark night, is to run the risk of a broken 
leg, if not to endanger one’s neck; and it was not to be 
expected that any guard, cumbered with his lamp and his 
signals, would attempt the exploit. In order to enable 
signals to be placed in future under similar circumstances, 
it is oe that the should have the power of 
asking the driver to pull up, that he may descend and 
place them. The problem of intercommunication in 
passenger trains is sufficiently difficult of solution; but it is 
as nothing to that of securing intercommunication in 
goods trains. Nor is it at all certain that a driver would 
act prudently who pulled up ona slippery night with a 
heavy train behind him. The chances are that he might 
precipitate a collision. If there was no other way out of 
the difficulty, then we should advocate at once the esta- 
blishment of a means of communication between the guard 
and driver; but there is a way out of the difficulty not yet 
thought of, and in mentioning it we place before such of 
our readers as love invention a very nice little problem, 
not difficult of solution in the abstract, yet requiring a neat 
practical solution which will tax their powers. Why 
should the guard descend of necessity to f his signals? 





Why should he not possess the power of marking his pro- 
mile by mile, so that a following train may know 
exactly how far he is inadvance? There is no good reason, 
so far as we can see, and we have not the least doubt that 
now we have placed the problem before our readers man 
will turn their attention to it, and supply solutions. e 
shall be the first to suggest one, not as being the best, but 
as denoting what are the conditions to be complied with. 

The fog signal, as now made, consists of a small, flat tin 
box, containing a fulminate. The box is secured to the 
rail by a couple of sheet lead clamps soldered to the bottom, 
which can be bent in by the fingers. The tread of the 
engine explodes the fulminate with a loud report, well- 
known to railway travellers. When a train stops where it 
ought not, the guard runs back along the line and affixes 
several of these signals at such distances as may secure 
— for a following train to = up. It is quite obvious 
that signals so made cannot used unless the guard can 
get out of his van and stand on the road; nor is it practi- 
cable to sow little pellets of fulminating powder on the rail 
as the train proceeds, because they will roll off the rail, 
however carefully applied. We propose that fulminating 
signals should not be used by running trains, but that 
instead, the guard should be provided with blue lights, or 
their equivalent, which he would ignite and drop from the 
rear of his van, at intervals of, say, one mile, These 
lights might be readily contrived to burn for five or ten 
minutes. The driver of an advancing train could not fail 
to see them, and so long as one burned, he would not 
attempt to pass it. The moment it went out, he would 
know that a mile, or two miles, according to previous 
arrangement, intervened between him and the preceding 
train, and he would then proceed cautiously, always taking 
care not to passa burning light. The principle thus roughly 
sketched, is capable of considerable enlargement, and if 
properly carried out would, beyond question, greatly promote 
the safety of railway travellers. In the day time blue 
lights are inadmissible, but smoke balls might take their 
place. Neither would answer in fog, but it is not impracti- 
cable to devise means by which specially constructed fog 
signals might be so laid as to be exploded with certainty 
by a passing train. 

We cannot go so far as to say that the inventor of any 
good arrangement for enabling guards to place signals 
without leaving their vans, will meet with a large reward 
from railway companies; yet it is certain that the carrying 
out of the principle would introduce an element of security 
of the utmost value; and we feel little doubt that some of 
our readers will thank us for placing before them a 
problem of no small interest, even though the reward for 
its solution may be distant in the extreme. 


MR. ROBERTSON, C.E., ON EDUCATION, 


THE movement in favour of scientific education, though 
still in its infancy, bids fair to become one of the most 
important events in the history of modern civilisation. 
We are impressed with the idea that a great and distinctive 
epoch in the annals of education is imminent, and until 
the subject is fairly and satisfactorily launched into 
existence it is incumbent upon us to observe carefully 
that we are adopting the best means of bringing about a 
desired end. Nothing is more easy than to make a false 
step when a new system is in course of erection; and when 
the subject of science instruction is wavering between 
enthusiasts on oue side, and too conservative practical men 
on the other, it cannot be doubted that a move in the 
wrong direction, even in any detail, would do an amount 
of injury to the cause that would require a proportionally 
larger amount of success to overcome. Under these cir- 
cumstances it behoves us to hear what suggestions are 
offered, and to endeavour to glean from them the bases of 
a sound and reully efficient system of technical education. 

At the meeting of the Royal Scottish Society of Arts, 
held on Monday last, the president, Mr. George Robert- 
son, C.E., delivered an address on this subject, with the 
leading points of which we quite agree. He commenced by 
describing the great difficulties which had to be overcome 
in creating a revolution in the old established training of 
the nation. The fitful attempts of the popular lecture- 
room will not supply the motion necessary to overcome 
the vast inertia of an ignorant nation. The steady 
pressure of the best intellects in every branch of learning 
must be exerted for the work, and the co-operation of the 
Government and the press must be obtained. Before 
anything of a satisfactory character can be accomplished, 
the — of the nation must be dissipated; the people 
must be interested in the matter; and, above all, we must 
endeavour to point out to employers the advantages to be 
derived from the employment of artisans who have been 
grounded in their profession by a sound rudimentary 
education in science. As soon as manufacturers discover 
these advantages they cannot but show an appreciation of 
them by increased wages; and then they would promptly 
create such a demand for instruction of this kind as to 
satisfy the most earnest well-wisher of the cause. 

If this happy change can but be brought about, the 
necessity of a compulsory system of education may be 
lessened; because the dened ter properly educated work- 
men will be so large that artisans who have not availed 
themselves of opportunities held out to them in this re- 
spect, will find their labour very rly remunerative, 
Mr. Robertson, nevertheless, is of opinion that the time is 
not far distant when compulsory education will be esta- 
blished in Great Britain as it is in Prussia, Saxony, Massa- 
chusetts, and some other countries. 

In treating a question of this kind we must remember 
that we have two distinct classes to instruct, namely, the 
adults and the young. It is impossible, as far as we see, 
to devise any system of ‘scientific education which shall 
be capable of being applied with equal success to both. In 
order toreap thefull benefit of instruction wemust commence 
with the young,and so familiarise their mindswith the theories 
and laws of nature that the practical application of them, 
in the pursuit of their trade, may be instructive. We can 
scarcely hope to do this with the adult artisan; for, 
although he is capable of instruction, his mind always 
receives with labour what, as a child, be could have 
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grasped and stored up with tolerable ease. The youth 
who has been carefully grounded, say, in mechanics, 
would probably so proportion the system of levers in a 
machine which he is designing, as to secure the desired 
effects almost intuitively ; the adult, with the same task 
before him, is obliged to sit down and laboriously calculate 


the relation of one lever to the other by the formal laws , 


of the science with which he has endeavoured to make 
himself acquainted. Nevertheless, there is no doubt that 
education for adults is extremely desirable and bene- 
ficial; and Mr. Robertson considers that the best way of 
supplying it is by giving them opportunities of attending 
cheap—but good—systematic courses of evening lectures. 
They must also have every opportunity given them for 
studying the collections of industry and natural science 
which, it is to be hoped, will soon be formed in each 
of our large towns. As regards the young, he considers 
that technical education may be commenced along with 
the common elements of rudimentary education at present 
taught. Without any extension of the existing machinery 
of education, very much might be done towards scientific 
progress if what is taught at present were to be more 
technically taught. 

We agree with Mr. Robertson that at present the 
establishment of any scientific establishment on a large 
scale would be attended by a risk of failure; we must 
first establish a healthy and continuous—-and not a 
spasmodic—demand for instruction, before any decisive 
step in this direction would be expedient. Such establish- 
ments as, for instance, the Putney College, have hitherto 
failed to effect what was expected of them; and full use is 
not even made of the School of Mines. Mr. Robertson, 
moreover, went carefully into the question of classical 
versus scientific education, and decided in favour of the 
latter. The time in a man’s life which he is able to devote 
to his instruction is, after all, comparatively small, and it 
behoves him to consider well the branches of study he 
intends to pursue; in doing so, the past ought not to be 
put in too great prominence over the present, for the 

resent is absolutely necessary whilst the past is not. 

he greater part of mankind make their bread by the pre- 
sent, and not by the past. As Mr. Robertson rightly 
observes, the foundation upon which classical education is 
based was laid centuries ago; the edifice is complete, 
every stone is laid that ever can be laid, and the building 
is now exposed to the destructive hand of time. Not so 
with science; it always is and must be progressive. A 
student in science is always on the march—is always learn- 
ing something new. There is no doubt whatever that if 
the practical advantages of the two systems of education 
be considered, the preference must be given to that in 
which science plays the part. But this isa question which 
scarcely relates to education for the masses, and, at pre- 
sent, it is with them that we have to do. 


LONG AND SHORT IRONCLADS, 

Ir is possible to prove anything by figures, and Mr. E. 
J. Reed is an adept in this species of demonstration. His 

per on “ Long and Short Ironclads,” read before the 
Raval Society in March last, and now published in a 
complete form, is perfect in its way; and it is to be 
regretted that the audience before which it was brought, 
was not composed of men capable of appreciating it as it 
deserved. We have no hesitation in stating that a more 
masterly demonstration—by figures—of an original theory, 
never was given to the world. What a pity it is that facts 
and figures may be opposed. Mr. Reed proved as clearly as 
it was possible to prove—by figures—that a short ironclad 
ought to be a great deal better, and handier, and cheaper, 
than a longer ironclad. To illustrate his proposition he 
cited the Bellerophon and the Minotaur, and proved— 
by figures—that the Bellerophon, being a far more power- 
ful ship, and quite as fast as the Minotaur, ought to 
cost £130,000 less money; or to be exact—and if a numerical 
demonstration is not exact it is nothing—4£129,835. Here 
indeed, is a saving. Well may one of Mr. Reed’s ardent 
admirers say, that “it is not creditable to the shipbuilders 
of this country that they have allowed an improvement 
like this, involving so large a question of public economy, 
to be worked out in their midst without recognising its 
importance.” Stupid shipbuilders! what have you been 
about? What cloud has descended upon your intellects ? 
How is it that you could not learn to build short ships 
until Mr. Reed taught you? Even now, we fear you will 
not profit by the lesson conveyed to you, but, blindly stick- 
ing to facts, instead of putting your trust in figures, will 
coutinue to adhere to the erroneous principles which you 
have imbibed; and stultify yourselves by continuing to hold 
to the heresy that a ship to be fast must A long. Weconfess, 
with some shame, that we have ourselves a preference for 
facts instead of figures; and therefore we cannot admit un- 


keep out shot are, in a word, practically identical; while 
the offensive power of the long ironclad is twice that of 
the short one, Of course this ought not to have been the 
case, but the fact is as we have stated it; and when facts 
and figures clash, we confess we accept facts and throw 
figures overboard, 

Another terrible fact for Mr. Reed’s figures is to be 
| fourid when we come to examine the relative speed of the 
two ships. According to the results obtained on that fairy 
ag measured mile, where Fancy holds the helm and 

heory sits at the prow, the Bellerophon is as fast a ship 
as the Minotaur; and, in dealing with this point, Mr. 
| Reed really had much in his favour, because the displace- 
ment of the Minotaur is 10,275 tons, and that of the 
Bellerophon is but 7369 tons; while the indicated horse- 
power of the first ship is 6193, that of the second being 
6199. Mr. Reed’s figures had thus 2906 tons and 6-horse 

ower in their favour. But this profits the figures nothing; 
or absurd as it may seem, it is yet truly a fact, that the 
speed of the Minotaur was 14:165 knots per hour, and that 
of the rival ship 14°053 knots per hour, according to the 
official report of the six hours’ run. Thus, notwithstanding 
the figures, and the 2906 tons, and the 6-horse power, the 
Minotaur actually beat the Bellerophon. Truly, in this 
battle of facts versus figures, the latter are sorely bested, 
and it begins to dawn upon us that, after all, the ship 
builders of this country are not so much to blame for 
“allowing an improvement” which has no existence except 
upon paper, “to be worked out in their midst almost with- 
out recognition.” 

But we have not yet done with Mr. Reed’s figures. The 
performance of the two ships in calm weather, close in 
shore, is no test of their merits. Let us follow the ships to 
sea. There, according to figures, the Bellerophon must have 
the best of it. Alas, for the figures; once more they are 
worsted. The speed of the Minotaur at sea is 12°4 knots, 
that of the Bellerophon 11:4, at ieast so says Admiral 
Warden in his official report, dated August 26th, 1867. 
But perhaps the Minotaur rolls, and is unsteady; worse 
behaved, perhapsthan the Bellerophon. Nothing of the kind. 
Admiral Warden says of her. “The Minotaur is as far as 
I can judge at present, one of the easiest ships I ever was 
on board of in a sea way.” 

We have said enough, we think, to show that Mr. Reed’s 
theory, that a short ironclad can be made as fast and as 

werful as a long and large ship for less money, 
is totally p Mls. by facts which it is useless to 
attempt to deny or explain away. Mr. Reed selected 
for himself the two ships which he thought best 
adapted to maintain his theories, They were not chosen 
by us. We could have adduced far more powerful proofs 
that he is wrong, selected from other examples. We have 
seen that whether, as regards cost in proportion to 
armament, speed, or sea-going qualities, the Minotaur beats 
the Bellerophon. One poini, and one only, remains for con- 
sideration. Mr. Reed claims for the Bellerophon that being 
100ft. shorter than the Minotaur, she is much more handy. 
Once again let us compare facts with theory. The time 
occupied in making a complete circle under steam is a very 
good measure of a ship’s handiness, On the 6th and 7th 
of November, 1867, Admiral Warden conducted some ex- 
a off the coast of Portugal, with the ships under 

is command, to test their powers in this respect. We find 
from the official returns that the Minotaur occupied 8°56 
minutes in completing a circle 575 yards in diameter, while 
the Bellerophon occupied 6°15 minutes in getting round a 
circle of 350 yards, At last, then, the figures have con- 
quered, and Mr. Reed is right; the Bellerophon is really the 
handiest ship. Festina lente, let us not jump at conclusions. 
Mr. Reed’s theory gains nothing by the fact unless he can 
show that his short ship turns more quickly than Mr. 
Watts’ long ship, simply because she is shorter. As a 
matter of fact, however, the superior handiness of the 
Bellerophon is due to the enormous area of her balanced 
rudder; the force brought to bear in turning her round 
being actually double that present in the Minotaur. When 
the Minotaur and Bellerophon are fitted with rudders bear- 


then we shall consider the results obtained in manceuvring 
as strictly comparable. Under existing circumstances no 
accurate comparison can be made between the two vessels. 

We would not have it assumed that Mr. Reed’s paper is 
not instructive. On the contrary, it conveys the 
important lesson that theories can easily be elabo- 
rated in the office, or the study, which will not 
bear the test of practice. A few years since it was 
the reproach of the nation that we neglected theory 
for practice. In the present day the tendency is in the 





| least, some people thi 


we may fall into an ro poe: and more fatal error—so, at 
ok, and their thought finds some jus- 


resistingly that the shipbuilders who have gone before Mr. | titication in the fact that the Chief Constructor of the Navy 
Reed were quite such idiots as his satellites would have us | should deem it proper to build up and publish to the world 
believe. Let us see how far stern facts agree with his figures, | an elaborate theory—that he professedly regards as his rule 
as regards the two typical ships he has himself selected as| of action in providing the nation with ironclads,—which, 
the embodiments of right and wrong in that department of | far from being supported by facts, is directly contradicted 


naval architecture which deals exclusively with ironclads; 
The first fact which presents itself for consideration is 

that the Bellerophon has cost nearly as much money as the 

Minotaur. According to the official returns, £459,098 


by them in every important particular. 


BUILDING IN CONCRETE. 
To the success that attended the employment in founda- 


were expended, from first to last, on the former ship, while | tions, of “ béton,” “pierre perdue,” and concrete in its 


the cost of the Minotaur was £462,441. 


Mr. Reed has | numerous phases of intermixture, may be attributed the 


co gee Fy ga Sets the Bellerophon ought to have cost | attempts te extend its sphere of duty to the erection of 
out £235,000. How strange it is that facts and figures | superstructures, With this end in view, several patents 


such as these will not agree: it would be so much more 
pleasant for all parties—the ratepayers of Britain especially 


—if they only did. Nor do matters improve as we go on. | have fallen down, Without denying the possibility of | 
Thus, although Mr, Reed has proved—by figures—that the | adopting concrete in the instances in question, there is no | 0d 


Bellerophon is as powerful a ship as the Minotaur, the 
unpleasant fact will obtrude itself that the Minotaur can 


really carry twice the armamentof the Bellerophon, and throw | 
or is the first- | other. 


twice the weight of metal in a broadside. 
mentioned ship deficient in resisting powers as compared 
with her rival. She is plated all round up to the main 
deck with 5}in. armour, tapered a little fore and aft ; 
gaily the Bellerophon carries only a 6in. box and belt, and 
in, thwartship bulkheads, e powers of the ships to 








have been taken out; cottages and houses contracted for, 
and built ; many of which have stood, and some of which 


doubt but that the conclusion has been, in many respects, 
too hastily arrived at, that, because it answered in the one 
situation, it would therefore be equally suitable to the 
The duty it has to perform in the former, is to 
transmit the superincumbent pressure to the ground; and 
the only resistance that the material is called upon to 
display, is that against crushing. But when it is employed 
in the shape of a wall, its crushing resistance is compara- 


tively of no moment, as the greatest weight that could be 





ing the same proportion to the size of the ship in each case, | 


contrary direction; and there is some reason to fear that | 


brought upon it would never approach the limit of its 
ultimate strength in this particular. It is the falla- 
cious reasoning that has been indulged in, and the confusion 
that has arisen with reference to the respective duties of a 
wall and a foundation, that have led to the errors enter. 
tained by those who are strong advocates for this method 
of construction. It has, moreover, led to the absurd state. 
ment, continually put forward on behalf of the materia] 
that it is, cube for cube, considerably stronger than the 
ordinary brick. So far as its crushing force is concerned 
it may be, but this only amounts to the fact that, under 
particular circumstances, and in situations where that force 
is called into play, it is superior in strength to brick, 
Unless qualified, or distinguished by an adjective, the 
term “strength” can be taken to mean almost anythinge- 
and in the case of concrete walls, it has been regarded as 
endowing that especial type of erection, with properties of 
stability and rigidity which in reality it does not possess 
except when constructed under a properly organised system, 
and in strict accordance with scientific principles. ~ 

All artificial monolithic masses labour theoretically under 
the common disadvantage of their soundness being in the in- 
verse ratio of their size. Not only is this true for artificial, 
but also for natural substances. The largest diamond has 
always the most flaws; and the difficulty of procuring a 
sound stone from the quarry increases as the dimensions 
required. In speaking of concrete under the term “ mono 
lithic,” we allude to that particular method of constructin 
houses of that material where the walls are erected in 
semifluid condition, by means of an apparatus which is 
shifted from stage to stage as the work progresses, A 
great deal of care is necessary, in both the mixing and 
manipulation of concrete if used in this manner, and it isto 
the neglect of these precautions that may be mainly attri- 


ia 
a 


buted some of the accidents that have occurred. Many 
are under the impression that it is the simplest thing pos- 
sible to mix up a quantity of concrete, and build a house 
at cnce. This is quite an error. Such a system, if care- 
lessly conducted, would scare ly answer in foundations, 
much less in situations similar to the walls of lofty houses, 
A large warehouse in Great Guildford-street, Southwark, 
70ft. by 60ft. by S0ft., is at present in course of construe- 
tion by the fluid method, and will no duubt prove a success, 


| because the work is carried on under the superintendence 
of those who thoroughly understand the a; plication of the 


principle, both theoretically and practically. It is quite 
otherwise with country gentlemen who take upon them- 
selves the duty of “concrete builders,” and are then 
astonished that the walls will occasionally collapse. There 
are, as our readers are well aware, many other principles 
of construction, including the “block” and the “slab” 


systems, Of all these the block approaches nearer than any 
other to the ordinary brickwork method, which has stood 
the test of ages. It also allows of the introduction of 
“bond,” which does not, strictly speaking, exist in the rival 
principles, and there is, therefore, the absolute necessity 


for introducing binders, and joists, as soon as possible, in 
their case. In fact, to the circumstance of private parties 
having failed to adopt this indispensable precaution, may 
be traced many of the failures that have occurred. 
Great stress is laid upon the circumstance, by the 
partisans for concrete buildings, that they can be 


erected in a comparatively very short space of time, 
which, it is easily perceived, may be accomplished to 
the injury of the permanent stability and durability of the 
work, Notwithstanding the alleged rapidity of construc- 
tion, we should be inclined, if it were simply a matter of 
racing, to back a builder who was accustomed to “ run up” 
houses of brickwork, to finish his task in a space of time 
equally short. It is only fair to meution that competent 
“concrete builders” denounce the practice of “ running up” 
concrete houses, and, very wisely, draw the mean between 


despatch and hurry. ‘The difficulties attendant uponthe slab 
system appear to be, principally, the impossibility of en- 
suring the perpendicularity of the upright portions of the 
house, the squareness of the angles, or the sharpness of the 
arrises. The idea of attempting to raise walls 2vft. and 
30ft. in height by means of small angle iron uprights and 


slabs of concrete, from 3in. fin. in thickness, is a 
simple absurdity. The house consists of nothing but 
panelling, and one is puzzled to decide whether one is 
really inside or outside, as the walls appear to have literally 
no consistency or solidity. We have heard of people gifted 
with so fastidious a rectitude of vision, that they could not 
live in a house forming part of a crescent, owing to the 
crookedness of the rooms, in consequence of the side walls 
forming radii of a circle. We trust no one similarly 
endowed or afflicted, will think of inhabiting a slab house, 
for a week's tenancy would, unquestionably, produce a per- 
manent distortion of the optic nerve. Lu addition, a more 


to 





| comfortless, cold, and chilling-looking abode than the 
| interior of a house, the walls of which consist of concrete 
|“ au naturel” can hardly be imagined. ‘This effect, of 
| course, is removed by painting or covering the surface in 


any manner, but to plaster or face the whole of the exterior 
of a building adds considerably to the first cost. This 
subject is one of great importance, especially to those 
interested in the erection of dwellings for working men, 
fer which this method of construction appears to be well 
suited, if properly and systematically developed. Whether 
it will ever attain to the same position as brickwork, or 
supersed it as a building material upon a large scale, is an 
open question which it will require some time to decide. 
ENGINEERING TUITION METROPOLIS. 
WE will continue our comparison" of the characteristics of 
the public instruction in engineering afforded in London 
Carlsruhe, by a review of the chief features of the 
| technical tuition at King’s College. The object of the 
instruction in applied sciences at King’s College “is to 
provide a system of general instruction, essentially practical 
in its nature,’ for young men intending to engage 
in engineering pursuits. Confessedly, therefore, the 
object is not to give the highest possible theoretical instruc- 
tion, but a sound knowledge of the elements and principles 
upon which all engineering science is based. The series of 
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lectures is systematically arranged, and the whole course 
is spread over three years. The first year is devoted to 
elementary mathematics, to elementary and experimental 
lectures in the principal mechanical and physical sciences; 
to drawitig, surveying, chetiistry, mineralogy, and geology. 
Fight lectures a week, each of an hour and a quarter, are 

iven on mathematics, The lectures on civil engineering 
and architecture begin, in the second year, with the pro- 

rties and strength of materials, their manufacture and 
use, foundations, &c.; during the second term, the me- 
chanics of construction, earthworks, walls, beams, framing 
and trussing, theory of the arch, of ironwork, &c.; the last 
term, the practice and design of works; namely, earthworks, 
roads, railways, bridges, house-building, sewerage, tunnels, 
canals, harbours, &c. To mathematics only half the time 
is given as compared with the first year, and the student, 
accordingly, slowly advances as far as conic sections, and 
the elements of the differential calculus, In the mean- 
while, lectures in physics and chemistry are going on, 
introducing more of the principles of mathematics than in 
the first year. During the third, students are carried 
through a system of advanced work in the preparation of 
essays and designs on engineering subjects, and more fully 
into the differential and integral calculus, and geo- 
metry of three dimensions. During the whole course, 
lectures are going on in geometrical Searing and descrip- 
tive geometry, in architectural, engineering, mechanical, 
and free hand drawing, practical end trontetiend surveying, 
and levelling; and, besides these, there is a course of 
descriptive lectures on manufacturing art and machinery, 
combined with visits to the principal manufacturing esta- 
blishments in the metropolis and its vicinity. There are 
also some so-called engineering workshops, titted up with 
machinery and tools, where the students can work at 
certain hours. 








College. The lectures at 
into different ag es 
ing to his | 


We now come to Universit 
University College are divided 
but each student may select his lectures accor¢ 
wants. Beginning with mathematics, we find two classes; 
the junior class, and the senior class. The junior class may 
be entered withotit ay examination, as only common | 
school arithmetic is required; and it carries the student | 
through the elements of plain and solid geometry, through | 
the elements of arithmetic and algebra, and of plain and 
spherical trigonometry. Besides three weekly lectures, 
there are three hours devoted to working exercises, The 
senior class gives the higher branches of pure geometry, 
higher algebra, co-ordinate geometry of two and three 
dimensions, differential and integral calculus, and so on, 
there being also fixed hours for exercises. In the first 
course of applied mathematics, statics,and optics, kinomatics, 
dynamics, and physical astronomy are taught; in a second 
course, the theory of structures, strength of materials, 
theory of mechanism and machines, with the application of 
higher mathematics, There are two classes for physics, and 
different courses for theoretical and practical chemistry. 
In engineering there is actually only one course, of only 
forty-eight lectures; and it is clear that but a few branches 
of the science can be treated at all in such a bricf time as 
forty-eight hours. For this year, Professor Fuller, the 
successor Of Professor Jenkin, selected for the Michael- 
mas term the subjects of timber and iron frames and | 
trusses; for the Lent term, water-power engines; and for | 
the Summer term, the collection, conveyance, and distribu- 
tion of water. Mr. Fuller will also teach surveying and 
levelling, and will superintenhd a class of mechanical draw- | 
ing. Geometrical drawing, applicable to architecture, civil 
and military engineering, and machinery, is also taught, 
besides an artistic and a scientific course of architecture, 
one lecture a week for each. 

We will now give a brief comparative sketch of the 
Carlsruhe Polytechnic, as compared with our own two 
principal Metropolitan Institutions. The Polytechnic 
at Carlsruhe consists of seven distinct schools:— 
The mathematical school, the schools for civil engineer- 
ing, for mechanical engineering, for architecture, 
theoretical and technical, for fapplied chemistry, and 
the schools of agriculture and of forests (Forstschu/e). 
Dealing with the three first only, we find that, for entering 
the mathematical school, a knowledge of the whole of 
elementary mathematics is required. It has two courses, | 
each of one year. In the first, differential and integral | 
calculus, plane, co-ordinate geometry, descriptive geometry, | 
and experimental physics, are taught; and thirteen hours a | 
week are given to lectures on pure mathematics alone; then | 
eight hours for descriptive geometry, and five for physics. | 
During the second year the higher parts of mathematics 
are continued. During seven hours a week analytical 
mechanics is added, descriptive geometry is continued, and 
a course of practical geometry begins—embracing the 
knowledge of mathematical instruments, surveying, level- 
ling, and mapping, and mathematical physics, work in the 
laboratory, chemistry organic and inorganic, mineralogy, 
and geology, are taught. 

Only he who has passed through the above classes suc- 
cessfully, or who has acquired the necessary knowledge 
in some other way, is considered as fitted for entering one 
of the engineering schools. ‘This knowledge is looked upon 
as necessary before the student can hear with advantage 
the lectures on applied mechanics, and on the engineering 
sciences, The school for civil engineering has likewise 
two courses, each of one year, on Wasser and Strassenbau, the 
collective German terms for almost the whole range of civil 
engineering, as they coverroads, railways, bridges, sewerage, 
tunnels, canals, harbours, and all similar worksconnected with 
waters and roads, together with the necessary office work. 
There are, besides, separate lectures onthestrength of mate- 
rials, applied hydraulics, the mechanical theory of heat, the 
elements of mechanical engineering, of the construction of 
machines, and on architecture. Nearly all these lectures 
are continued during the second course, and railway work, 
and the theory of motors are also added; and, during the 
same course, the students may attend lectures in the higher 
parts of mathematical physics. 

The school for mechanical engineering ulso affords 
courses continuing for two years. The lectures are partly 
the same as in the school for civil engineering; but the 
exercises in designing are different. This work is going on 





daily during all the hours not taken up by lectures. 
Besides this special tuition, lectures are also going on for 
all classes of students on political economy, on popular 
jurisprudence, and other general subjects, besides free- 
hand drawing and water-colour painting. There are 
excellent chemical, physical, and mineralogical iaboratories, 
mechanical workshops, for modelling in wood, stone, 
plaster of Paris, and different collections. Frequent 
excursions are made to works, factories, and structures, 
finished or in progress, even sometimes as far as Alsace, 
and Mayence. 

We will begin our comparison by bringing together the 
distinctive features of each schvol. King’s College pos- 
sesses oue peculiarity striking to a foreigner, especially in 
such a free country as this. King’s College was founded 
in 1828, upon the principle “that every system of general 
education for the youth of a Christian community ought to 
comprise instruction in the Christian religion as an indis- 
pensable part, without which the acquisition of other 
branches of knowledge will beconducive neither to the happi- 
ness of the individual, nor to the welfare of the state;” and, 
accordingly, “ the duties of the day commence with prayers 
in the chapel, at ten o’clock precisely, when the attendance 
of all students is required.” There is nothing, of course, 
to be said against this, but there can be no doubt that a 
reason of the comparatively small influence of King’s 
College as an engineering school is to be found in its prac- 
tically excluding all but members of the Church of Eng- 
land; for it is certain that, if the programme of King’s 
College be taken as that of an elementary school, there is 
little to be said against it; but,as compared with Carlsruhe, 
we must call it only elementary. 

University College, while it attempts some thing higher, 
probably achieves comparatively less. It is, no doubt, a 
good feature in the London University course that lectures 
in the higher branches of pure geometry are introduced ; 
and the student is thereby aided in developing those ideas 
of space which are of great use in descriptive geometry, 


| and the graphical methods of determining straius in con- 
But, as we have seen, the engineering tuition | 
Ss 5 | 


struction. 
proper is ridiculously meagre. A favourable feature of 
King’s College is that the lectures for eugineers are more 
systematically arranged, while at University College, the 
lectures on different subjects appear to run independently 
of each other. Each engineering professor appears to be 
allowed to teach what he likes. However, we think that 
it contains within itself the embryo of a good school, and 
we yet hope to see it provided with additional chairs of 
engineering. 

Comparing our two metropolitan colleges with Carlsruhe, 
we first of all find the difference of one year iu the longer 
duration of the course at Carlsruhe. There, the students, 
expected to come well and completely up in elementary 
mathematics, stay four, or at the least, three years. With 
a complete knowledge of mathematics a student may finish 


in two years. We see thus, by merely mentioning the time | 


devoted to any subject, and the number of hours a week, 
that the German professors have, like Plato, written over 
their schools the inscription that no one ignorant of mathe- 
matics should enter. This is, therefore, the great difference 
between Carlsruhe and our institutions, that the German 
professor of engineering can from the very beginning 
make full use of all aids offered by mathematics. As 
regards the quality of the lectures on engineering, or 
drawing, there can be no comparison whatever. There is 
the difference of an age of progress in the mere fact of 
making a distinction, as at Carlsruhe, between civil and 
mechanical engineering. For each part, indeed, there are 
two professors instead of one for the whole range of engi- 
neering. 
to meet with universal knowledge in one man. 
case it is the Germans who have seen the value of special 
men for specialties. The whole staff of teachers consists 
of about forty professors, assistant teachers, and laboratory 
assistants. ‘There are seven hundred students at Carlsruhe; 
and this number, though large, could not, with the small 
fees required, maintain the institution, Accordingly, this 


| is partly done by the State, and the city of Carlsruhe also, 


we believe, contributes an annual sum, At any rate, it 
is the case that many of the German towns find it profit- 
able to contribute to the keeping up of the schools within 
their walls. At Carlsruhe the total fees are only sixty-six 
Rhenish florins, about £5 10s., or, say £6 per annum, 
including the small entrance fee. Fourteen shillings have 
to be paid in addition by students attending the physical 
laboratory, and £3 10s. for the chemical laboratory. At 
King’s College the fees are about £42 a year; at London 
University the students pay for each subject separately. 
For mathematics, for instance, ten guineas a year, while 
the fee for the chemical laboratory is twenty-five guineas. 
All this, even when the difference in the price of living is 
taken into account, must make a great difference as to 
expense. Of course we recognise that education for 
generations yet, will not be so cheap in England as in 
Germany. 


THE SALONIKA IMPROVEMENTS CONTRACT. 


Some information reaches us from Salonika, in European 
Turkey, as to considerable operations there. Salonika is 
one of the largest commercial cities in Turkey, and its 
population is not reckoned at less than 60,000, and of these 
a very large proportion are Jews. It is a dirty, neglected, 
and unhealthy place, but of late years, with the general 
progress of Turkey, has begun to be wakened up. Steam 
navigation is now extending. Salonika has two bad 
features in its commercial population, the large body of 
Jews, superstitious and unenterprising; and the large 
body of Greeks, envious and ill-disposed towards the 
advancement of the empire. The extension of cotton 
cultivation has, however, done a great deal for it. The 
plan now in progress was, it appears, proposed some years 
ago by one of the foreign consuls as a quay plan, and very 
favourably accepted by the Turkish authorities, but no 
progress made, as usual, for want of funds. Subhi Bey, a 
distinguished functionary, employed a party of engineers 
to survey the shore and bay of Salonika. Afterwards a 
proposal was made to pull down the ramparts and walls on 
the sea side, and employ the material for filling in the quay, 
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the work to be put up by tender to those offering the best 
conditions for carrying out the undertaking. A part of the 
scheme was to appropriate the land acquired within and 
without the fortifications, asa part of the funds for the 
expense, buildiug houses, warehouses, taverns, &c., but 
reserving a large space for a custom-house, quarantine 
office, harbourmaster’s office, lighthouse office, and so on. 

The local authorities endeavoured to get local parties to 
engage in the undertaking, and at length got a Jewish 
committee of fourteen, called “the Fourteen,” who entered 
into stibéetiptions, but found their resources insufficient. 
A new combination has been made, called an English com- 
patiy, most likely of Levantines, and who have enrolled the 
“ Fourteen,” and obtained the contract at 172,000 Turkish 
pa or £155,000 sterling. It is tiot certain that 
inglish parties are engaged in it, but engineers are daily 
expected. 

Meanwhile, the Government, having put this in train, 
have proceeded with another improvement in their own way, 
which may be useful to describe for the instruction of 
Englishmen engaging in Turkish enterprise, as to them it 
is a Hew modification of what is called the expropriation of 
lands for public purposes. In England and France we 
know what takes place in such cases: the land and house 
owners are allowed to set up as much resistance as they can, 
impede the course of the undertaking, prefer the mos: exor- 
bitant claims, and, in the end, by ajury or juré, the Govern- 
ment or railway company are plundered ofan enormous sum, 
and the injured owners, besides compensation severance, &c., 
get a further large benefit from the improvement of the 
value of their property. There is, we believe, one American 
state where the arrangement is more equitable, the rail- 
way company takes the land required, and, at the end of 
three years after the opening, a jury is empanelled to 
determine whether the landowner shall receive any com- 











It is certainly not often that we Englisb expect | 
In this | 


pensation from the company, or whether the company 
shall receive any compensation from the landowner for the 
| benefit they have conferred on his property. The Turkish 
| authorities very often proceed on the same principle. It 
is first ascertained whether the improvement proposed will 
| inflict a loss or a benefit on the land or house owner; if aloss, 
then compensation is made from the general funds; but if 
| the result of widening a street, road, or quay, is a clear 
| benefit to the owners, then no compensation is awarded, 
| but the enlargement is made without one penny being paid 
| doth. The owners have notice to set back their houses so 
thay feet Within a short time; and if they do not do it, a 
| party of workmen is sent to do it for them at their own 
| expense. If there is any question about one owner having 
given more than his quota of space, that is a question, not 
| between the authorities and the owners, but among the 
| owners themselves; when an allotment i8 made of the 
properties effecting an equitable distribution. This has 
now been very extensively adopted at Constantinople. Of 
course there is always a little grumbling and bickering as 
to the allotment of property; but it has been found by 
| experience that the more a street is widened the higher 
the value of the property becomes. This has now been 
| introduced at Salonika, a little to the discomfiture of Jews, 
Greeks, and Levantines, who tried their best to evade it. 
Like many Turkish towns, Salonika remains on the old 
Greek model, with narrow and winding streets, the result 
of successive encroachments, The Government resolved to 
give them an improvement by widening the principal 
street of a mile long from the Vardar Gate to the 
Kalamaria Gate. This, in ancient days, was called the 
Ignatian, or Triumphal street, having two Roman triumphal 
arches in it. The fiat went forth, and from 10ft. or 15ft. 
| the street is now being widened to 25ft. The houses are 
mostly of wood; the front is sliced off so many feet, and a 
fresh front built up, and all goes on as usual. This is a 
preparation for the quay contract, the use of wagons, and 
other improvements. 

As the Ottoman Government has no suflicient funds any 
morethan our own for carrying out the public worksfrom its 
own treasury—and, as in most cases, the provincial com- 
munities are very little disposed to tax themselves—the 
Governmeut endeavours to make such arrangements as it 
can to carry out public works. Just now there is luckily 
some commotion about roads. The Government and some 
public spirited men wanted carriage roads, the local popu- 
lation and authorities did not. A plan was arranged to 
give four days’ labour of man and beast for making main 
roads, The result has been, what with Government engi- 
neers and commissioners, local authorities and population, 
the roads that have been made have in many cases turned 
out a failure; and it is alleged that a large amount of the 
money commutations of labour rate have gone into the 
pockets of many ingenious individuals. Such are the 
difficulties which attend the introduction of improvements 
and good theories among populations that have not political 
knowledge and public spirit. 





BREAKFAST — A SuccessFuL EXPeRmMEeNT.— The Civil Service 
Gazette has the following :—‘‘ There are very few simple articles of 
food which can boast so many valuable and important dietary pro- 
perties as cocoa. While acting on the nerves as a gentle stimulant, 
it provides the body with some of’the purest elements of nutrition, 
and at the same time corrects and invigorates the action of the 
digestive organs. These beneficial effects depend in a great 
measure upon the manner of its preparation, but of late years such 
close attention has been given to the growth and treatment of 
cocoa that there is no difficulty in securing it with every useful 
quality fully developed. The singular success which Mr. Epps 
attained by his homeopathic preparation of cocoa has never 
been surpassed by any experimentalist. Far and wide the 
reputation of Epps’ Cocoa has spread by the simple force of its 
own extraordinary merits. Medical men of all shades of opinion 
have agreed in recommending it as the safest and most beneficial 
article of diet for persons of weak constitutions. This superiority 
of a particular mode of preparation over all others is a remarkable 
proot of the great results to be obtained from little causes. By a 
thorough knowledge of the natural laws which govern the opera- 
tions of digestion and nutrition, and by a careful application of 
the fine properties of well-selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the judicious use 
of such articles of diet that a constitution may be gradually built 
up until strong enough to resist every tendency to disease, Hun- 
dreds of subtle maladies are floating around us ready to attack 
wherever there is a weak point. We may escape many a fatal 
shaft by keeping ourselves well fortified with pure blood and a 


properly nourished frame,”—{ADVT.] 
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VARLEY’S PATENT BOILER FEEDER. 


CONSTRUCTED BY MR. J.{L, NORTON, ENGINEER, BELLE SAUVAGE YARD. 
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In the annexed engraving, we illustrate a combined self-acting 
boiler feeder and water meter, invented by Mr. Varley, and con- 
structed by Mr. Norton, of tube-well celebrity. The apparatus 
has been in use for some time at the works of Messrs, Hayward 
Tyler, and Company, White Cross-street, and at the Hodge-lane 
Dye Works, Manchester, and is very favourably spoken of. Its 
construction and mode of action will be readily understood from 
the following description :— 

A is a stationary copper vessel containing two valves; the one 
marked E is the inlet water valve; the other, F, is the steam 
valve; both work by the shaft H passing through the vessel A. 
The ball B works or rocks upon the joint L, and communicates 
with the vessel A through the pipes D and C, and is counter- 


balanced by the weight I; the object of this ball is the working of | 


the valves and index. There is also a valve in the casting G, 
through which the water passes to the boiler. 


position shown by the dotted lines, Fig. 1, the steam valve F and 


the outlet valve in the casting G are shut, the inlet valve E is | 
open, through which the water will pass into the vessels A and B, | 
until both are full up to the flange M; the increased weight of the | 
ball B, by the fact of its being full of water, will cause it to fall 


to its lowest position, and in so doing shuts the water valve E and 
opens the steam valve F. The steam is then conducted by means 
of an internal pipe O, Fig. 2, to the top of the water in each 
vessel, which establishes an equilibrium of pressure between the 
feeder and the boiler; the water passes out of the feeder into the 
boiler, and the ball B is held down by the cam K until it is empty, 
when the weight I will raise it to the position of the dotted lines, 


In this movement the steam and outlet valves are shut, and the | 


feed-water valve is opened; the feeder will receive its charge of 
water, and the ball will again fall; steam being admitted, the 
result will be as before, and so on, until the water in the boiler has 
reached the desired level, when the feeder will continue to supply 
the water as fast as it is evaporated. 


manner :—The valve in the casting G opens downwards, and is 
kept to its seat by the weight N. The object of this weight is to 
balance the column of water in the feed-pipe between the feeder 
and the water level in the boiler, so that until the water in the 
boiler sinks low enough to increase the weight of the column of 
water in the pipe this valve remains closed; but when the water 
sinks below the desired level, it increases the length or distance 


between the water level in the boiler and the feeder; and the column | 


of water being increased in weight, it acts upon the valve and opens 
it, so a the feeder may resume its working until the level is 
attain 


THE GREAT ECLIPSE OF THE SUN, 
Part II. 

Tue polarising apparatus, taken out both by Major 
Tennant and Lieutenant Herschel, was made by Mr. Ladd, 
and, in each case, was fitted in the eye-piece of the 
telescope. To learn whether the light of the solar pro- 
minences was polarised, it was necessary simply to apply 











The feeder works | 
in the following manner :—Suppose the apparatus to be in the | 


| 


the analysing portion of a polariscope to the rays coming to | 


the earth. Then, supposing the light to be already 


polarised, the bands or colours in quartz plates lwould 
come into view, but if the light were not polarised, no 
such phenomena would be seen. 

One of the polarising eye-pieces is shown in annexed 
cut, where A, A, are the brass tubes, carrying the 


STEAM PIPE 


| ordinary lenses B, B. The pair of quarter plates D, are 
| each cut at a small angle with the axis of the crystal, 
| and if the light passing through them be already polarised, 
dark bands will be seen on rotating the Nicol’s prism E. 
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In the othereye-piece F, F,as above, H, H, are the ordinary 
lenses, and P one of a setof movable diaphragms. K isa 


The water-level in the boiler is maintained in the following | simple polished plate of quartz, cut at right angles to the 


axis of the crystal. The double-image prism of Iceland 
spar N, shows the orifice in the diaphragm P double, and 
of complementary colours, if the light entering the 


| telescope be already polarised. The double-image prism N 


has a motion of rotation in the eye-piece, to show the angle 
of polarisation of the incident light. The Nicols prism 
eye-piece was suggested by Major Tennant as likely to be 
more sensitive than the other; because, supposing the 
light from the solar prominences to be monochromatic, or 
very weak, there might be a better chance of getting 
results by means of bands than by means of colour. 

The spectroscope used by Major Tennant was similar in 
construction to those employed by Mr. Wm. Huggins, 
F.R.S., of Upper Tulse-hill, in his researches on the spectra 
of the stars and nebule. It is not exactly the same as 
that used by Lieut. Herschel, and shown in section in 
Fig. 1, and we shall shortly give an engraving of it, in 
another article upon the researches of Messrs. Huggins 
and Miller. 

Such was the apparatus taken out by Major Tennant. 
The great telescope, Fig. 8, by Mr. Browning, was espe- 
cially made with the greatest care, and during its con- 
struction at the Minories, Admiral R, H. Manners, Presi- 
dent of the Royal Astronomical Society, and Mr. Warren 





De La Rue, F.R.S., often attended to watch progress, 








The latter gentleman also gave Major Tennant and his 
assistants every facility to perfect themselves in celestial 
pho phy at his observatory at Cranford. 

In the first communication which reached England from 
Major Tennant he said that thin clouds, which did not in. 
terfere much with vision, caused all the photographic plates 
to be under-exposed, so as to present little more than very 
dense marks showing the protuberances, All the six plates 
were exposed, but the heat so concentrated the nitrate of 
silver solution, that, besides showing but faint traces of any 
corona, they are all covered with spots. Since this first 
report, a second communication has been received, to the 
effect that the plates are better than he at first thought, and 
show lines in the protuberances, which lines take a some- 
what spiral form. The corona, he writes, gave a con- 
tinous spectrum, and the prominence he examined gave a 
spectrum of bright lines. Three of the lines in the 
ate a pe corresponded to C, D, and b; he saw a 
ine in the green near F, but had not time to measure its 
position. He thought he saw traces of a line in the blue 
near G. He concluded, therefore, that the atmosphere of 
the sun consists of “ non-luminous or faintly-luminous gas,” 
The prominence he examined was about three minutes high. 


Fic. 13.—TuHe Eciipse at ADEN, 





Captain Brantill, of the same expedition, reported the 
light from the protuberances to be unpolarised, and the 
corona strongly polarised everywhere in a plane passing 
through the centre of the sun. He and two others saw 
the prominences coloured, whilst Major Tennant and one 
of his assistants considered them to be white. The dark- 
ness was very slight. 

Fic. 14.—Tue Eciipst aS SEEN FROM THE 8.8. RANGOON. 





After traversing this ocean, the shadow reached the 
Malayan peninsula, where another French expedition, 
under the superintendence of M. Stéphan, took observations 
of the eclipse at a place called Wha-Tonne. M. Stéphan 
reports that the early morning of the 18th August was fine, 
but that towards ten o’clock the weather became unsettled. 
Large clouds in the direction of Kaw-Luang then rose 
towards the zenith, and rapidly traversed the sky from the 
south-west to the north-east. The first contact was hidden, 
the clouds continued to gather, and everything presaged a 
storm—in fact, it was raining at this time for several miles 
round the little village of Wha-When. Happily, twenty 
minutes before the last contact the clouds began to dissi- 
pate with much rapidity, and within ten minutes there was 
a large clear space for a considerable distance round the 
sun. 

The progress of the eclipse then caused darkness to creep 
over the landscape. Suddenly the last rays of direct sun- 
light disappeared, and with the naked eye, so the surround- 
ing observers told him, they could see the corona and the 
<a protuberances. In the large telescope the protuberances 
were seen with the greatest clearness. They were in four 
groups, as seen in Fig. 17, and were of a colour slightly 
more violet in tinge than red coral. They all appeared to 
be held out by a distinct and not cloudy , to a certain 
distance from the body of the sun, as several observers had 
noticed in previous eclipses. The protuberance 6 projected 
a distance equal to a tenth part of the lunar diameter ; the 

rotuberances a and ¢, nearly opposite in position, had 
jagged edges, and d appeared to be a great mass of flocu- 
lent matter. 

The second contact was timed by two other observers on 
the spot with great accuracy, within several tenths of a 
second of each other. M. Stéphan took the positions of 
the protuberances a, }, and c, and obtained, by the aid of 
a micrometer invented by M. Villarceau for the eclipse 1n 
Spain, two measurements of a, three of 5, and two of ¢. 

. Tisserand obtained also one measurement of the pro- 
tuberance 6 by the aid of his position micrometer in the 
equatorial. All this time Messrs. Rayett and Hatt ex- 
amined the protuberances with the spectroscope, and 
ascertained that they gave a spectrum of brilliant lines, 
thereby proving that the protuberances are gaseous in their 
nature. / 

In the large telescope the protuberance ¢ was visible 
several seconds after the third contact, the observers being 
Messrs.(Tisserandand Hatt. This persistence was a littleex- 
traordinary, because the great protuberance 6 was not yisible 
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till after the second contact. This difference was attributed 
to the fact that after the third contact the eye was given 
some repose by the darkness produced by the eclipse. 

The second contact was not followed by a sudden loss of 
all solar light. After the side of the sun disappeared the 
moon was seen by M. Stéphan and M. Tisserand, as 
bordered by a thick luminous ring for about a quarter of 
a minute; this ring was brighter than the surrounding sky, 
and was sufficiently brilliant to cause an error as to the 
exact moment of the contact. It reappeared a few seconds 
after the third contact. Thus the globe of the sun proper 
appears to be surrounded by a brilliant diaphanous bed. 
Independently of this envelope the corona had its ordinary 
aspect. Occupied as he was in measuring the prutube- 
rances, he could do much with the corona, but he saw 
clearly in the region d the ray-like form several times. 
The surrounding halo or “glory” appeared to correspond 
much in form with the protuberances, as seen by drawings 
taken on the spot by Messrs. Olry and Bordes. None of 
the observers in this expedition saw distortions of the 
horns, nor Baily’s beads, nor more than traces of luminosity 
upon the disc of the moon. After the third contact the 
sky rapidly brightened, and it was impossible to see the 
fourth contact. M. Rayet made several observations to 
establish beyond doubt that he obtained the spectrum of 
the great protuberance, and nothing else. 
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M. Picire, wiv tuo Yusei sauvus ab ie tup of Kaw 
Luang, a ueighbouriog mountain, reports that eleven 
times, a little before and during the totality, he saw half- 
way between the north-east and the east, seven distinct 
fixed bands, perpendicular to the horizon, stretching over 
sea and sky, and changing successively from red to violet 
purple. ee 

The eclipse had scarcely any influence upon animals or 
oo and the darkness was not very great, though 

. Tisserand had to take a lamp to read the graduations 
on his micrometer scale. Five stars only were seen, but 
this small number may have been due to the clouds, which 
covered a large part of the sky. Still the part of the sky 
visible was one very rich in fine stars. None but negative 
results were obtained by Messrs, Letournier and Béhic, in 
their observations with the polariscope, nor did magnetical 
observations give any results. M Stéphan concludes by 
saying :—“ Many have asserted—Herschel among others— 
that when a star emerges from behind the moon it appears 
for a time to be in the interior of the lunar disc, and this 
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to a decided extent. I will add to this fact the following, 
which was noticed by Messrs. Tisserand and Hatt :—These 
gentlemen having observed the occultation of a sun-spot, it 
appeared to both of them that the time taken by the spot 
to completely eclipse itself was very short, in comparison 
with its estimated diameter; in other words, the spot 
seemed to hasten itself towards the moon. Several days 
afterwards, at the occultation of a star, the latter appeared 
to M. Hatt to enter upon the moon. To explain these 
singular appearances, the principle established by M. 
Wolff may be applied. In his paper upon ‘The Personal 
Equation,’ he demonstrates that when a body is displaced 
the eye assigns it, at each moment, a position a little in 
rear of its true situation. This phenomenon, which is a 
necessary consequence of the persistence of the luminous 
impression, varies in degree in different observers, the error 
being greatest when the Ye equation is highest, 
Suppose, now, by the aid of a telescope, the moon is 
observed approaching a star. The distance of the star to 
the point where it will disappear at first seems to be large; 
the star seems to be at an appreciable distance, at the 
moment even when it begins to vanish, so that the eye 
then receives an impression of acceleration of motion. 
When, on the centrary, the star emerges from the disc of 
the moon, it appears to be in the rear of its real position, 
and seems, therefore, to be inside the disc of the moon.” 
Wha-Tonne will not be found on any ordinary maps, but, 
owing to the aid given by Mr. Bates, of the Royal Geo- 
oo Society, and Staff-Commander George, R.N., we 
vered the place to befin the central line of the ecli 
on the eastern coast of the Malayan peninsula, aw 














Luang lies a little to the south-east of the above place, and 
is 4326ft. high. 

Mr, G. Rayet, of the same expedition, writes that the 
apparatus he used to examine the light of the protuberances 
consisted of a reflecting telescope with a silvered glass 
mirror twenty centimetresin diameter, mounted equatorially. 
He had also a direct-vision spectroscope, with three highly 
dispersive prisms. With this spectroscope, just before the 
totality, he saw a faint spectrum of obscure rays, from the 
diffused light in the atmosphere, but above this was a 
brilliant solar spectrum from the top of the thin line of 
sunlight still visible. At the instant of total obscurity the 
spectroscope was brought to bear upon the long protu- 
berance, and he saw immediately nine brilliant lines, most 
of which seemed to him, at the first glance, to correspond 
with ordinary dark lines of the solar spectrum. He saw 


M1 | 
B, D, E, 5, a line unknown, F, and two lines of the grou 
G. These lines were very bright, upon a darkish ground, 


and their relative positions are shown jabove. The 
protuberances are, therefore, masses of luminous gas, the 
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result of chemical phenomena of great violeuce. The light 
of the corona was very feeble as compared with that of the 
protuberances. He turned the spectroscope round till the 
slit was at right angles to the long axis of the prominence. 
The rays were then reduced to brilliant points, correspond- 
ing to the feeble breadth of the prominence, thereby 
demonstrating the fact that he had the light of the promi- 
nence under examination, and nothing else. He then 
turned the spectroscope to its original position, and saw 
each of the vivid lines D, E, and F, lengthened out by a 
lower and faintly luminous line, as shown in the cut last- 
mentioned. He concluded, therefore, that a certain portion 
of the incandescent matter, forming the protuberances, ex- 
tends further than the rest into the solar atmosphere. He 
then turned his spectroscope to the luminous region on the 
other side of the sun. This spectrum was just the same 
as the other, except that he did not see any line in the 
violet. 

The shadow of the moon on its eastward path next 
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reached the west coast of Borneo, where his Excellency, J. 
Pope Hennessy, Governor of Labuan, was in readiness to 
observe the phenomena of the eclipse. Mr. Hennessy was 
aided by Captain Reed, of H.M.S. Rifleman, as well as by 
several other gentlemen. The party stationed themselves 
at Barram Point, exactly in the central line of the eclipse. 
The morning was very fine, and not a cloud in the sky. 
All through the eclipse the thermometers in the shade 
were unaffected, but about the time of the last contact 
they rose one degree. The barometer at Barram Point fell 
steadily during the eclipse, as follows :— 


Barometer. 
Hours, Min. Sec. inch, 
First contact 12 0 2 “98 
a 12 26 0 29°96 
” 1 0 0 29°94 
pen : 2 A ° 29°93 
2 . 29°92 
Total eclipse { 1 33 35 29:92 
- 2 0 0 29°91 
pan 2 8 @ 29°91 
a 2 39 48 ° «- 29°91 
Last contact 2 52 398 29°91 
Dry Bulb 
Thermometer. 
(In the sunlight), 
deg. 
First contact 12 0 15 91 
” 12 44 #15 90 
” 1 0 0 . 88 
» 5; we «6 87 
1 @ 22 85 
Total eclipse { 1 33 35 85 
” 2 0 0 91 
” 2 30 S . 96 
Last contact 2 52 #398. 96 


The foregoing figures are taken from the report of Mr. | 
Pope Hennessy to the Foreign Secretary, who forwarded 
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the said report to the Royal Society. Mr. Hennessy, in 
that document, thus describes the totality :— 

Ten minutes before the total eclipse there seemed to be a 
luminous crescent reflected upon the dark body of the moon. 

In another minute a long beam of light, pale and quite straight, 
the rays diverging ata small angle, shot out from the westerly 
corner of the sun’s crescent. At the same time, Mr. Ellis noticed 
a corresponding dark band, or shadow, shooting down from the 
east corner of the crescent (Fig. 20). 

At this time the sea assumed a darker aspect, and a well-defined 
green band was seen distinctly around the horizon. The tem - 
ture had fallen and the wind had greatly freshened. The dark- 
ness then came on with great rapidity. The sensation was as if a 
thunderstorm were just about to break, and one was startled on 
looking up to see nota single cloud overhead. The birds, after 
flying very low, dissappeared altogether. The dragonflies and 
butterflies disappeared, and the large drone-like flies all collected 
on the ceiling of the tent and remained at rest. The crickets and 
Cicade in the jungle began to sound; and some birds, not visible, 
also began to twitter in the jungle. The sea grew darker, and 
immediately before the total obscuration the horizon could not be 
seen. 

The line of round white clouds that lay near the horizon changed 
their colour and aspect with great rapidity. As the observation 
took place they all became of a dark purple, heavy looking, and 
with sharply-defined edges; they then presented the appearance of 
clouds close to the horizon after sunset. It seemed as if the sun 
had set at the four points of the horizon. The sky was of a dari 
leaden blue, and the trees looked almost black. The faces of the 
observers looked dark, but not pallid or unnatural, The moment 
of maximum darkness seemed to be immediately before the total 
obscurations; and for a few seconds nothing could be,seen except 
objects close to the observers. 

Suddenly there burst forth a luminous ring around the moon. 
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This ring was composed of a multitude of rays, quite irregular in 
length and in direction; from the upper and lower parts they 
extended in bands to a distance of more than twice the diameter of 
the sun. Other bands appeared to fall towards one side, but in 
this there was no regularity, for bands near them fell away 
apparently towards the other side. When I called attention to 
this Lieut. Ray said, ‘‘ Yes, I see them; they are like horses, 
tails;” and they certainly resembled masses of luminous hair in 
complete disorder. 

I have said these bands appeared to fall to one side, but I do 
not mean that they actually fell or moved in any way during the 
observation. If the atmosphere had not been perfectly clear, it is 
possible that the appearance they presented would lead to the 
supposition that they moved; but no optical delusion of the kind 
was possible under the circumstances, 
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During the second when the sun was disappearing, the edge of 
the luminous crescent became broken up into numerous points of 
light. The moment these were gone, the rays I have just men- 
tioned shot forth, and at the same time we noticed the sudden 
appearance of the rose-coloured protuberances. 

The first of these was about one-sixth of the sun’s diameter in 
length, and about one twenty-fourth part of the sun’s diameter in 
breadth. It all appeared at the same instant, as if a veil had 
suddenly melted aw«y from before it. It seemed to be a 
tower of rose-coloured clouds. The colour was most beau- 
tiful — more beautiful than any rose-colour I ever saw; 
indeed, I know of no natural object or colour to which it can 
be, with justice, compared. Though one has to describe it as rose- 
coloured, yet, in truth, it was very different from any colour or 
tint [ ever saw before. This protuberance extended from the right 
of the upper limb, and was visible for six minutes. 

In five seconds after this was visible a 
much broader and shorter protuberance 
appeared at the left side of the upper 
limb. This seemed to be composed of two 
united together. In colour and aspect it 
exactly resembled the long one. This 
second protuberance gradually sank down 
as the sun continued to fall behind the 
moon, and in three minutes it had disap- 


= altogether. A few seconds after it 
ad sunk down, there appeared at the 
lower corresponding limb—the right inferior | Rose 


corner-—a similar protuberance, which grew Bis 
out as the eclipse proceeded. This also 

seemed to be a double protuberance, and 
in size and shape very much resembled the second one; 
that is, its breadth very much exceeded it in height. In 
colour, however, this differed from either of the former ones, 
Its left edge was a bright blue, like a brilliant sapphire with 
light thrown upon it; next to that was the so-called rose colour, 
and at the right corner a sparkling ruby tint. 

This beautiful protuberance advanced at the same rate that the 
sun had moved all along, when suddenly it seemed to spread 
towards the left, until it ran around one-fourth of the circle; 
making a long ridge of the rose-coloured masses. As this happened 
the blue shade disappeared. In about twelve seconds the whole of 
this ridge vanished, and gave place to a rough edge of brilliant 
white light, and in another second the sun had burst forth again, 
In the meantime, the long rose-coloured protuberance on the upper 
right limb remained visible, and, though it seemed to be sinking 
into the moon, it did not disappear altogether until the lower 
ridge had been formed, and had been visible for two seconds. This 
long protuberance was quite visible to the naked eye, but its colour 
could not be detected except through the telescope. To the naked 
eye it simply appeared as a little tower of white light, standing on 
the dark edge of the moon. The lower protuberance appeared to 
the naked eye to be a notch of light in the dark edge of the moon 
—not a protuberance, but an indentation. In shape the long pro- 
tuberance resembled a goat’s horn. 

As I have not time to attempt an elaborate drawing of these 
objects, I content myself with enclosing to your lo ip two 
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pages mes my rough note-book, showing the sketches taken at the 
momen 

Though the darkness was by no means so great as I had expected, 
I was unable to mark the protuberances in my note-book without 
the aid of a lantern, which the sailors lit when'the eclipse became 
total. Those who were looking out for stars counted nine visible 
to the naked eye. One planet (Venus?) was very brilliant. Its 
altitude at th. 3lmin. was 30deg. 32min. (Carey’s Government 
sextant, no error), and its distance from the nearest limb of the 
moon was 37 deg. 28min. The altitude of the lower limb of the 
moon at Jh, 32min, was 66 deg. 30min. 

On board the Rifleman the fowls and pigeons went to roost, 
but the cattle showed no signs of uneasiness; they were lying 
down at the time. 

During the progress of the eclipse some meteorological 
observations were also taken by Staff Commander John 
W. Reed, on board H.M.S. Rifleman, off Barram Point, as 
follows :— 

Meteorological Observations during the Eclipse. 











af ofg | gstg | 2888 
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Mean time at place. eas Sin Saauh| Zan. 
2.8 sex | Pugs" |] 3.28 
ee= | 323 | ps2 | sezy 
sg | #25 |Adss | 29% 
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8 57 121 30 01 81 92 93°5 
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0 23 121 29 96 85 91 88 
0 42 11 29 96 85 90 87 
0 57 121 2994 8&5 88 86 
1 12 121 29°93 85 7 85 
123 91 29°92 85 85 83 
1 32 121 29°92 85 85 83 
1 57 121 29 91 85 91 85 
2 97 121 29°91 85 96 90 
2 48 151 29°91 86 96 | 89 











The eclipse had no etfect of any kind upon the magnetic 
needle. Professor Stokes, secretary to the Royal Society, 
thinks that the phenomenon of the sun’s crescent reflected 
on to the disc of the moon, was probably a mere ghost, due 
to double reflection between the glasses of the telescope 
used by Mr. Pope Hennessy. 

THE BOXER CARTRIDGE. 
No. IL. 

Ir will be within the recollection of many of the readers 
of this journal that in the year 1864 a committee of officers, 
appointed by the War-office, under the presidency of 
General Russell, advocated the introduction of a breech- 
loading rifle for the use of the army. This recommenda- 
tion was followed up; and after many trials and experi- 
ments, which had for their object, first, the choice of a 
system which could be applied to the conversion of the 
already existing stock of rifles ; and, secondly, the discovery 
of the best kind of breech-loader for future manufacture, 
the choice fell, as far as the first object was concerned, 
upon the so-called Snider arrangement. We do not intend 
to question the wisdom of this choice. It cannot be doubted 
that the Snider-Enfield is an excellent weapon, and well 
worthy of the country. All we have do with now is its 
ammunition. 

The great drawback which had always attended the use 
of breech-loaders, and which had, hitherto been an ap- 
parently insurmountable obstacle to the practical applica- 
tion of the general principle on a large scale, was the 
difficulty of closing the breech with anything like a 
successful gas-check, or obturation. In all the pre- 
viously invented methods this duty was thrown upon 
the gun, and to accomplish it the breech-block neces- 
sarily had to be constructed with the utmost mechanical 
perfection—a perfection which was found by experiencecould 
not be attained in the manufacture of large numbers. How- 
ever, this precaution was not in itself satisfactory. The gun 
might work well for a short period, provided that great 
care was taken to keep the surfaces free from rust and 
dirt; but the time invariably came when the breech-block 
became slightly worn, or loose in its place, and the result 
was a greater or less escape of gas. So, by degrees, 
breech-loaders were looked upon as unpractical, and 
ultimately became rather curiosities in the armouries 
of the country than useful weapons of offence or defence. 
It is much to be regretted that so much time and labour 
had been expended in fruitless endeavours to perfect a 
theory, when we consider that all this loss was simply due 
to the error in saddling the gun with the duty of sealing 
the breech, instead of contriving a cartridge which should 
easily and perfectly renew the breech, so to speak, shot by 
shot. However, in good time this came to be understood, 
and when inventors turned their attention to the cartridge, 
there were some hopes for breech-loading. 

A cartridge containing the means of its own ignition is 
by no means a recent discovery, for as early as 1831 such 
a cartridge was patented. But popular feeling ran against 
the principle; ammunition carrying its own ignition could 
not fail—so said public opinion—to be dangerous, and 
consequently freien were used with paper car- 
tridges, fired by a percussion cup carried on a nipple, as in 
Westley Richards’ plan. In time, however, this prejudice 
—for it was clearly proved to be only a prejudice, and 
without foundation—was abandoned, and finally we have 
gradually settled down to entire confidence in such 
ammunition, and we should at once reject as absurd a pro- 
position to employ any other. 

No sooner, then, had the system of conversion been 
decided upon, when the subject of ammunition was con- 
sidered. During the trials with his weapon, Mr. Snider 
had provided cartridges, the cases of which were made of 
pasteboard. These were found to be inadmissible on 
many grounds; the difficulty of extracting, if damp, being 
the most prominent. Thereupon Colonel Boxer, R.A., the 
Chief Superintendent of the Royal Laboratories at Wool- 
wich, set about the task of contriving a cartridge which 
should, as far as possible, meet the following requirements 
—namely, safety of tran rt, facility of extraction after 
firing, and perfect gas check. It should also be waterproof, 





or very nearly so, and of such design that its manufacture 
might be easy and econom} 


-prominent attention. 





Having all these objects in view, Colonel Boxer shortl 
afterwards brought out Pattern L., of the cartridge which 
bears his name. It should here be remarked that in 
reality the service cartridge has only two patterns, namely, 
I. and II., the remaining four being only slight modifica- 
tions of No. II. This is rather important to bear in mind, 
for it is frequently urged that the mere fact of the service 
ammunition having gone through six patterns in so few 
years must be a sign of weakness, These changes have 
been so slight, as will be seen from what follows, that they 
can scarcely be said to constitute a change of pattern. 

The first system of cartridge consisted of a coil of two 
and one-ninth turns of sheet brass, ‘003in. thick, covered 
with thin white paper. This coil was secured into a base 
formed of a brass cup, struck from a single piece of metal, 
with a beading or rim fitting the recess in the chamber of 
the rifle ; of course, the base cup was filled up with the 
usual papier maché disc. The bullet had the usual clay 
plug, weighed 525 grains, was 1'12in. long, and had four 
cannelures of a rounded form to hold the lubrication. The 
anvil was of the shape shown in the adjoining en- 
graving. ‘This form of cartridge embodied the 
so-called Potét base, which was subsequently found 
to be unreliable for the following reason. As we 
stated above, the base cup was struck out of a 
single piece of metal, and was, furthermore, 
contrived with a rim round it. Now it is manifest to an 
of our readers that a piece of thin metal, so cia i | 
must be considerably weakened at the point of greatest 
flexure, namely, the rim; and this was found to be practi- 
cally evinced by some of the cartridges so constructed 
bursting at the base, and blowing upon the breeches of the 
rifles. These accidents, if they are worth the name, 
occurred in Canada, to which country the bulk of the 
ammunition had been sent. But we believe the defect had 
already been discovered, and was in a fair way towards 
being rectified in the future, almost before the first issue 
had reached its destination. Ultimately all that had not 
been used were recalled, and a troch supply of “ Pattern 
II.” issued in their stead. 

“Pattern IL” differed from its predecessor as follows:— 
the base this time consisted of a brass base-disc, base-cup, 
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| adopted in the north, were lost. 


and base-coil, while the anvil was of the annexed shape, | 


the point being prevented from touching the fulmi- ico, 

nate by the shoulders, which rested on the edge of 

the cap. The general arrangement of the base- 

dise, coi], and cup will be readily understood from 

the engravings, and the subsequent description of 

the manufacture, except that we must conceive the base- 

coil, shown in the engraving annexed, substituted for the 
base-cup, which was a later introduction. 

, This base-coil was made out of a strip of 

& thin brass coiled at the bottom edge, and 

“crimped. “ Pattern IIL,” which was next 
issued, only differed in the bullet, which 
had three rounded cannelures, was 1°04in. 
in length, and 480 grains in weight, being 
a difference from the other of 45 grains. 
With this ammunition the shooting fromthe 
long Enfield was considerably improved. 

Then came “ Pattern IV.,” in which the 

ul base-dise was constructed of iron, instead 

BASE COIL of brass, for the sake of economy. The 

bullet, moreover, was again slightly modified, inasmuch 

as three saw-shaped cannelures were substituted for the 

three rounded ones. 
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have called up Mr. Cochrane to present his as he presented 
it in Birmingham, he could in no other way have supplied 
a more conclusive corroboration of his assertion that othe 
is not to be found the smallest reason for the swee oe 
conclusions arrived at by those who assign to us a Wee 
place than that accorded to our foreign competitors, M 
Cochrane is alike a South Staffordshire, and a Middles. 
borough ironmaster, He represents, therefore, the oldest 
and the newest of the seats of the British iron trade and 
his paper was such as to lead even Mr. Siemens to say at 
its close that “it was a great treat to listen to a aper con- 
taining, as that did, so much theoretical tryth enmbined with 
practical data.” 

Mr. Bell claimed, on the part of the British ironmaster 
as against his continental rival, that, whilst the latter had 
supplied us with two inventions only, the former had taken 
“the four steps in advance” which had rendered the 
present age “truly one of iron;” and he showed that in 
these two, which took no rank in point of importance With 
either of the four, the British ironmaster was not long in 
profiting by his neighbour’s experience. The two inven. 
tions for which Mr. Bell gives the continental ironmasterg 
credit, are the washing of coal, and the utilising of the 
waste gases of the blast furnace. It isa fact, which wag 
not mentioned in Mr, Bell’s paper but which came out 
during the discussion upon it, that, as early as 1840, he saw 
gases utilised on the Continent; and that the process wag 
begun in this country in 1852. During the past fifteen or 
sixteen years the British ironmaster, by long and costly 
trials, has succeedai in applying the principle s0 as to effect 
an economy unanticipated by the inventors. Mr. Bell may have 
well asked, as he did : * Where is there any evidence of our 
indifference to improvement, ar want af intelligence in the 
management of our furnaces”? But with much more con- 
fidence he could have put the question if he had heard that 
which Mr. Siemens go fitly praised. 

Mr. Cochrane showed that at his Ormsby works at 
Middlesborough, he had had at work for some nine months 
an apparatus which, put up at @ cost of £200, saved 
between £150 and ‘hbo fF annum by the collection of 
gases that even upon the bell and hopper principle, generally 
his principle is usually 
known by the name of the closed top. Materials are 
filled into the furnace by lowering a cone fitted into an 
inverted cup. When the cone is lowered, which, on the 
average of each charge, occupies about one minute, there is 
of course, an escape of gas into the open air. Occasionally 
this is the case to such an extent that it entirely cuts off 
the supply to the boilers andovens; and the gas would cease 
to be incandescent there, but that a fire is continually 


kept burning to relight it on the closing of the cone. Mr, 
Cochrane provides against this waste by having a light 


cast iron roof over the cup and cone, with four filling holes 
in it to which doors are attached. When the charge is to 
be introduced, the doors are simultaneously opened, and the 
charge of materials dropped through the holes into the space 
intervening between the roof and the cone. The doors are 
thenshut, so that when theconeis lowered to drop the charge 
into the furnace, no escape of gas takes place into the open 
air, but only into the space between the cone and the roof, 
the cubic contents of which are only about 150ft. Taking 
ninety charges in twenty-four bours as an average driving 
of the furnace, the escape of gas would be represented by 
as many minutes in that period, or about ;.th of the whole 
time. The saving of fuel in the ovens and boilers by hav- 
ing a continuous flow of gas, Mr. Cochrane estimated as 


But, in every trade or manufacture, economy is the order about nine tons a week per furnace, which, in the year 
| round, represented the total saving—£150 to £160—we 


of the day, and cartridge-making forms no exception to the 


rule. So Colonel Boxer made experiments to see if he | have mentioned, 
could not reduce the quantity of material expended in the | 
manufacture of a certain number of cartridges, and in} rence to the increase 
First of all, | by him at the Ormsby Works, near Middleshorough, belong- 


Pattern V. we have the result of his labours. 
then, he reduced the coil from two and one-ninth turn of 
brass, ‘003in thick, to one of one and a-quarter turns, of 
‘003in. brass. The base-cup was thinner, the base-coil 
abolished, and in its stead was a second very thin and 
longer base-cup. This case was supported by a brown 
paper cover, instead of the thin white one, and the bullet 
was made with an additional cannelure. 

This is the kind of ammunition chiefly in use by the 
troops; but as one or two irregularities occurred with them 
at Aldershot during the last summer, a careful inquiry 
was instituted, and a further modification adopted. The 
reports of these failures were, as might be expected, 
generally exaggerated. The fact of the matter seems to 
be that out of nearly a million cartridges ten defects were 
discovered. In two cases out of these ten, cartridges of 
Pattern I. had, by some accident, become mixed with the 
later and better ammunition; two or three more were 
clearly traced to faulty manufacture, such as the omission 
of the outer base cup, while the remainder were caused 
by an undue play or looseness of the breech block which 
deprived the rear of the base cup, of thickness used in this 
pattern, of the requisite support. No sooner was 
the cause of the defects discovered than steps were taken to 
rectify them by making the coil and inner base-cup stouter 
that is, ‘005in. and ‘014in., instead of *003in. and ‘007in. 

In other respects this ammunition is identical with 
Pattern V. And so, inthe description of themanufacture, we 
shall treat of the latter and best known arrangement. 





HIGH BLAST FURNACES. 

In another column there will be found a very brief 
abstract of papers read before the members of the 
Mechanical Engineers’ Association, yesterday week, 
in Birmingham. To one of these we wish to direct 
It is that communicated by 
Mr. Charles Cochrane, “On the further utilisation of the 
waste gases from blast furnaces, and the saving of fuel by 
increased capacity of furnace.” It was our privilege to be 
present during the reading of that paper, and also whilst it 
was discussed. If Mr. Isaac L. Bell, to whose 
aper upon “Our Foreign Competitors in the Iron 
rade”—read before the northern iron trade—we drew 
attention at page 316 of the present volume of Tu 


‘ Enciyegr, could, after haying read his communication, 





The second portion of Mr. Cochrane's paper had refe- 
capacity of a furnace lately erected 
ing to the firm of which he is a member. The original 
furnace was 35ft. high and 16ft. diameter in the boshes, 
of a total capacity of about 7000 ¢ubic feet; it 
worked toa yield of rather over 30 ewt. of coke per ton 
of iron produced. The newly-erected furnace is 76ft. 
high and 23ft. diameter in the bhoshes, and of a total 
capacity of 20,624 cubic feet. It works to a yield of about 
26 ewt. of eoke per ton of iron produced, thus showing a 
saving of between 4 cwt. and dew. of coke per ton of 
iron. Mr. Cochrane went into some very interesting and 
detailed calculations, showing that the theoretical saving 
to be obtained by increasing the capacity of a furnace and 
thus making the materials in the upper portion act as a 
regenerator to take up the caloric from the incandescent 
materials below, which enables the smelting to be carried 
on with a less consumption of fuel, was fully borne out 
in practical working. Following the line of these calcu- 
lations, Mr. Cochrane estimated that a furnace, with 60,000 
cubic feet of capacity, should reduce the consumption of 
fuel to something like 74 ewt. per ton of iron produced. 

If we have furnaces the dimensions of which have 
excited the astonishment of continental ironmasters, as 
Mr. Bell, it will be remembered, asserted, their astonish- 
ment will be much greater when they see completed and 
in work furnaces which are now in course of erection, and 
intended to attain an altitude of 120ft. The furnace in 
which Mr. Cochrane feels confident that he can make a ton 
of iron with 74 cwt. of coke must be 113ft. high. 
Whether or not a furnace 120ft. high—and with a 
cubical capacity increased upon that estimated for the one 
of 113ft., in the same proportion as that of the one of 113ft. 
exceeds the 75ft. furnace—will still further diminish the 
quantity of fuel per ton of iron run out, is not quite cer- 
tain; but it is a fact that in every furnace built up to 
heights between the one of 35{t. and the other of 75ft., 
the saving demonstrated in the working has been recisely 
that which the theoretical calculations would induce the 
experimenter to look for. Mr. Cochrane is inclined to 
place the maximum of economising height at 113ft., with 
the cubical space as previously stated. For the views 
expressed upon this and correlative points we must refer 
our readers to the discussion which took place after the 
paper was read. 

@ state in this place what does not there appear, that 
attention wag drawn by one{of the South Staffordshire 
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jronmasters to the fact, as he understood, and as Mr. 
Qochrane believed, that already Mr. Morrison, at the 
Ferry Hill Furnaces, in the Durham district, is working at 
a height of 105ft., and at a cost of 16 ewt. of coke per ton. 
These furnaces are supposed to be about 25/ft. or 26ft. in 
the boshes. ‘ _Y d 
buted the great saving implied in the difference of 16cwt., 
as against 26 cwt. of coke, to the greater height of 105ft., 
as against 75ft.? Mr. Cochrane’s reply to this was, as it 
seemed to us, most satisfactory, and calculated to increase 
our confidence in the value of his paper. He reminded 
his hearers that all his calculations were based upon the 
Cleveland stone producing in a calcined state 40 per cent. 
of iron, whilst that used at the Ferry Hill Furnaces yielded 

robably 57 per cent. Then Mr. Morrison had been so 
successful in the working of his heating stoves as to make 
them run neck and neck with the apparatus of which Mr. 
Cooper—who sat by Mr. ¢ ‘ochrane’s side—was the inventor, 

Such progress as is here indicated in the science of iron- 
making in this country is in the highest degree satisfac- 
tory, and should inspire the members of the trade with an 
increased determination to place themselves still further 
ahead, than they now are, of their competitors upon the 
Continent. Notwithstanding the numerous attendance of 
jronmasters during the reading of Mr. Cochrane’s paper, 
we regretted that there @id not exist an association com- 
posed more exclusively than the Society of Mechanical 
Engineers, of members of the iron trade,’so that the incite- 
ment to further economising experiments, to which the 
papers and the discussions upon it must have given rise, 
might have been more widely extended. The proposed 
British Iron and Steel Institute would furnish such an 
association. It will be in every way satisfactory if Mr. 
Cochrane should be able to bring before such an assembly 
the results of the working of the bigh furnaces now being 
put up in the Middlesborough district. 





ELEMENTARY PAPERS ON CONSTRUCTION. 
No. IX. 


Tose of our readers who have studied the early works re- 
lating to strains upon beams, cannot fail to observe that very 
scanty information—in many instances, none at all—is afforded 
respecting the strains upon the web. This is, undoubtedly, due to 
the fact that the first investigations were conducted upon solid 
beams ; and it was not unti! some time after the introduction of 
wrought iron as a constructive material, and the employment of 
flanged girders, that thig portion of the subject received the 
attention it deserved. It may be said that it was the lattice, or 
open web girder, that first compelled engineers thoroughly to 
examine the manner in which the web was affected by strains, 
since upon an accurate knowledge of this particular, and the correct 
adjustment of the material, depends the real economical value 
of this type of girder. In the majority of cases, the sectional 
‘ : or solid web must be equal to, and frequently 
greater than, what theory would demand; and engineers were, 
consequently, perfectly safe in giving the web a uniform thick- 
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area of a pla 


ness throughout, and simply providing that it was strong enough. 
We have already investigated the strains upon the flanges of 
girders, and shall now direct the attention of our readers to those 
It has already been mentioned that in a plate 
r, the strains upon the flanges under similar cir- 
’ identical. If the girder be uniformly loaded, 
e depth constant, the breadth of the flange will vary as 
f a parabola. Let Fig. 1 represent the plan of a 
girder to carry a uniformly distributed load of one ton per foot 
run over a span of 50ft. If the strains be calculated by the 
rules already given, and plotted on ordinates at every five feet, 
and the points P joined neatly by means of a French curve, the 
figure will be found to consist of a couple of parabolas. Fig. 14 
will also serve to illustrate what has been stated respecting the 
upon the flanges in our last article at page 201. 
In the first place, if we regard the general term, “trans- 
verse strain,” to be the source of all the strains that can 
affect a horizontal flanged girder—whether it be supported upon 
two supports, or fixed at one end, as in a cantilever—we shall 
find that they may be included under one of three descriptions. 
The exact manner in which the strains upon a continuous or 
plate web are transmitted from point to point—that is, from 
the centre to the abutm has never been clearly understood. 
It is, however, known that they partake, to some degree, of the 
nature and direction that have been found to prevail in the case 
of open web girders.* All strains may be ranged under one of 
three kinds—a vertical, or shearing strain ; a horizontal, or strain 
upon the flanges; and a diagonal, or strain upon the web. Before 
proceeding further, it will be well to consider these a little more 
in detail, and the mutual relation that exists between them. 

In Fig. 1, let A, B represent the vertical or shearing strain, 
which is always equal to the total weight at any point of a 
girder lying between that point and the centre; A, C, the 
diagonal strain, and A, D, the hoiizontal, upon the flanges. 
From the principle of the “resolution of forces” it is clear that 
the diagonal strain A, C, may be resolved into the two com- 
ponents A, D, and A, B, which, in itself, is a circumstance cor- 
roborative of the supposition of the manner in which the strains 
are propagated in a plate orcontinuous web. Given the value of 
one of these strains, the other two can readily be determined. 
For instance, if the value of A, B, be twenty tons, all that is 
required is to plot twenty upon any given scale, draw the line 
A, C, at the assumed angle, 45 deg. on the diagram, and it will 
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measure 28°80 tons, the value of the diagonal strain. Com_ 
pleting the parallelogram, the line 
A, D, or C, B, will be equal to the B 20-00 A 





horizontal strain upon the flanges.t | 
We shall see that this method of 
arriving at the strains upon the 


various bars of the web of a lattice 
girder, will be capable of being strictly 
followed out, but it is not applicable 
to the determination of those upon a 
continuous web. We will first consider 
the case of a solid web, and then take 
up the other principle of construc- 
tion. Although the strains are supposed 
to be transferred in a diagonal direction, yet, in considering them, 
they are assumed to consist simply of a vertical shearing strain, 
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* Those of our readers who would wish to pursue this subject farther, 
should peruse a paper by Mr. Heppel, read before the Institution of Civil 
Engineers, and published in their ‘* Transactions.” 

+t Mathematically, this may be expressed as follows:—Let W = vertical 
weight at A, 8 the diagonal strain upon A C, and S! that upon A D,, and 9 
angle CAD or AC B. Then S = W  X cosec. §; S!' = § X cosine. §= W Xx 
Cosec. 9 X cosine § = WX cot. 6 Where @= 45° cot.; § = land Sl = 
W', or the horizontal equals the shearing strain. 


Mr. Cochrane was asked whether he attri- 
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tending to shear the web right ugh. Whether this be 
strictly the correct manner WF sealng with the subject or 
not, is of little congequence, as, if the web be made 
strong enough to withstand the shearing strain, it will also 


be sufficiently strong to resist it in any other direction. Two 


scale to which Fig. 3 is plotted, and the strains are given 
thereon. 

We may now pass on to the investigation of the next case, 
which is rather more complicated, but still capable of being fully 
and clearly explained. Instead of the load being uniformly 
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geaeral cases will manifestly present themselves with respect to | 
the strains upon the web ; one in which they result from a uni- | 
formly distributed, or dead load ; and the other from a variable, 
or rolling weight, frequently called, in contradistinction to the 
other, a live load. We shall investigate the former description, 
in the first place. 
any point of a girder, is equal to the total weight situated 
between that point and the centre of the girder. In Fig. 2— 
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Fig e2 





It has been stated that the shearing strain, at 
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distributed over the girder, let it be represented by an ordinary 
railway train, which will successively cover the various portions 
of the bridge in its pagsage across. Neglecting the weight of 
the girder itself, for the moment, it is evident that, if we suppose 
the rolling load to have advanced from the abutment D, to the 
point E, F, go as to cover the whole of the larger segment of the 
girder, into which E, F divides it, there will be no weight upon 
that portion of the girder situated between the point E, F and 
the abutment C, consequently there will be no weight 
to be subtracted from, that at E F, in the present 
calculation and the shearing strain at that point, will 
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equal that transmitted to the abutment C, but it will 
have a different value to that found for the case of a 


C uniformly distributed load. The shearing strain at 














E, F, when the rolling load is advanced as far as 
that point, covering the larger segment, will be equal 
to the weight of the load upon the segment, multi- 
plied by the distance of its centre of gravity. In the 
present instance, referring to Fig. 2, the calculation 


A oF 

will stand a X2° equal to 1041 tons, A total 
weight therefore of thirty tons, causes a greater 
shearing strain upon the point E, F of the web 
of a girder when distributed only over a portion of 
the girder, namely, over the larger segment, than 
when it covers the whole span. At first sight 
this may appear somewhat paradoxical, but those 
who carefully follow what has been stated respect- 
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which may be regarded as representing the skeleton elevation of 
a wrought iron plate girder—the strain upon the web at any 
point E, F, will, therefore, be equal to the total weight distributed 
over the distance, y, extending from that point to A, B, the 
centre of the girder. Consequently, if the load per foot run, 
uniformly distributed over the girder, be one ton, and y be equal 
to 10ft., the shearing strain at E, F, will be equal to ten tons. 
But many of our younger readers will probably desire to under- 
stand the proof of this statement, and as it will not require the 
use of the higher mathematics, we will give it. Bearing ip mind 
that the weights, with their resulting strains, are transmitted 
ultimately to the abutments through the means of the web, it is 
manifest that the shearing strain at those points themselves will 
be greater than anywhere else, and will equal, as has been 
previously mentioned, half the total weight distributed over the 
girder. A little reflection will likewise demonstrate that the 
shearing strain at any point E, F, must be legs than that at the 
abutment C, since the weight of that portion of the girder and 
the load lying between it and the abutment has no effect upon it. 
To find, therefore, the shearing strain at any point of the web, 
we have clearly to subtract the weight of the part of the girder 
and load, situated between it and the nearest abutment, from the 
total weight or shearing strain transmitted to that abutment. Re- 
ferring to Fig. 2, let theload perfoot run, uniformly distributed over 
the girder, be equal to one ton, let the span equal 30ft., and let 
the point E, F, be situated 10ft. from the centre line A, B. The 


total pressure at the abutment C, will be equal to 1x30 _ i5¢ons. 


2 

But in order to obtain the shearing strain at E, F, we must 
subtract the weight of that portion of the load, situated between 
it and the abutment C, which produces no strain upon the 
former point. This weight will be equal to the weight per foot 
run, multiplied by the distance from E, F, to C. This latter is, 
manifestly, equal to 15 —10= 5ft. Our calculation, therefore, for 


1x30 


the shearing strain at E, F, will be equal to — —5 x1=10 cons. 


This proves the former statement, that the shearing strain may 
be at once obtained by multiplying the weight per foot run, by 
the distance in feet, between the centre of the girder and the 
point where the strain is required.* 

It follows from this that the shearing strain, at any point of the 
web, is proportional to the distance of that point from the centre, 
being a maximum at the abutment, and equal to zero at the 
centre. In all straight girders, similar to that represented in 
Fig. 2, where the upper and lower flanges are horizontal, the 
strains in the web are proportioned to the distance y, but if either 
of the flanges should be curved, as in a bowstring girder, they no 
longer obey this law, the curving of either the upper or the lower 
flange, very considerably modifying the amount and position of 
the strains. The shearing strains upon the web of the girder, in 
Fig. 2, vary from zero, at the centre, to fifteen tons at the abut- 
ments ; and since they are proportional to y, they may be geo- 
metrically represented by the ordinates of a triangle. Taking 
half the girder as sufficient for the purpose, make the line (, D, 
in Fig. 3, equal to half the spans, in the present instance, 15ft. 
Lay off upon C, E, right angles to C, D, upon any given scale, 
the total pressure transmitted to the abutment C, equal to 
fifteen tons, and draw the line E, D, completing the triangle 
E,D,C. To find the shearing strains upon the web at every 
3ft. apart, plot off the respective distances at the points 1, 2, 8, 4; 
draw the ordinates, and they will, on being scaled, give the 
shearing strains at those points. Twenty tons to the inch is the 





* Mathematically, let W = load per foot run uniformly distributed, L = 
span of girder, then shearing strain at any point E F, by assumption equals 
w X y, since y is the distance from centre toE F. To prove this assertion, 
we have total shearing strain at the nearest abutment C = ¥xb and weight 


of load between C and E F = w (5 — y). Bus <X = p(S-v = 
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ing the action of the load, and the substraction of 
that pertion of it situated between the point and the 
abutment, will have no difficulty in accounting for 
and comprehending the apparent contradiction.* 
The difference between the shearing strains, at 
the same point under different conditions, is 0°41 tons, 
which might have been previously determined by multiplying 
the load per foot run by the square of the shorter seg- 


ment, and dividing the product by twice the span. Thus, 
1x exe =0°41 tons. Having once ascertained the shear- 


ing strain due to any load, uniformly distributed upon any part 
of the web, it is easy to make the second calculation for the in- 
crease due to the rolling load; or, the load being given, the 
latter may be calculated at once, from the rule given above, 
Again, if the rolling load be imagined to cover the smaller seg- 
ment, or the distance between EB, F and the abutment C, we shall 
find the shearing strain, by calculation, to be equal to Wo 
equal to 0°41 tons, or exactly equal to the excess of the strain pro- 
duced by the rolling load, when it covered the greater segment, 
over that occasioned by the same load uniformly distributed. t 
The maximum strain upon any part E, F of the web—takin 
both the rolling load and the dead weight of the girder an 
roadway into account—will be, in the present case, if we assume 
the girder and roadway to weigh a-quarter of a hundred 
weight per foot run, found by the following calculation. 
Total shearing strain at E, F, at Fig. is equal to 
LE: ox +025 x 10 = 10°41 + 2°5= in round numbers, 
thirteen tons. The longer the segment covered, the greater the 
shearing strain transmitted to the abutments, and it reaches its 
maximum there, and is equal to half the total weight on the 
girder. At the centre, with a distributed load, the shearing 
strain is nothing, since y = 0; but with a rolling load, its value 
is always one-eighth of that load, as may be readily demonstrated. 
When the load covers only half the girder, the two segments— 
the loaded and the unloaded—are equal, and, moreover, equal to 
half the span. Under these circumstances, referring to Fig. 2, we 
shall find, by the rule already given, that thestrain will beequal to 
1x15 X15 _ 375 tons=e°°. These are all the practical 
2 x 30 8 
points of importance relating to the strains upon a solid web or 
plate girder ; and although the action is not so clear as in the 
bars of a lattice girder—which we shall proceed to investigate in 
our next—yet the rules are equally true for both descriptions of 
constructions. 





NAVAL APPOINTMENTS.—Richard Mockett, engineer, additional, 
to the Oumberland, for the Barrosa; Andrew Watt and Thomas 
Willmott, engineers, to the Boxer; and Richard Irwin, first-class 
assistant-engineer, to the Boxer. 

Ay Irauran Lyne oF STEAMERS in correspondence with the Indien 
mail, has now been established between Venice, Brindisi, an 
Alexandria. The boats are of English construction, large, clean, 
and comfortable. They perform the voyage in about 110 hourg, 
a Venice every Sunday, and have hitherto kept punctually to 
their time. 








* To prove this mathematically, let equal load per foot run on girder, 
let a equal longer segment, equal (= + y)in Fig. 2, put 6 = short segment 
Then shearing strain at EF =w xa xX —4%_ =—"“X®: The 
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+ Algebraically, shearing strain at any point due to rolling load = exe At 


the abutment a = L, and strain =f XL. Atcentrea = L and strain = 
wxtL 
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BIRMINGHAM AT WORK. 
(From our own correspondent. ) 
NOTES ON INDUSTRIAL CLASSES. 
THE ——_ ey ones op in ort district ed been 
ut upon the gui vive by the issue of a circular, bearing the sign 
aan yeh the Lords of the Admiralty, inviting tenders, tenable for 
five years, for marine ironwork of every description. It is no 
secret that, for some time past, there has been a degree of 
monopoly in this respect on the part of an important and well- 
known firm in South Wales, but it is now hoped that more of the 
Government commands will henceforth find their way into the 
Midland district. I have just returned from a visit to Tipton 
Green—a few miles out of town—where, through the courtesy of 
Mr. Pershouse Parkes, I had an opportunity of inspecting the 
amous “ Tipton Green Chain and Anchor Works.” Entering the 
forge department, I was shown a huge heap of scrap iron, appa- 
fently the odds and ends of all the countless branches of hardware 
rn the Black Country, among which, perhaps, fragments of cable- 
ilinks were most conspicuous. ‘These are first of all placed in what 
is termed the ball furnace, and melted into solid balls or blooms, 
which, while hot, are placed under a powerful Nasmyth and beaten 
into slabs. The slabs, after being allowed to cool, are heated a 
second time in what is called, technically, the ‘‘re-heating 
furnace,” the blast for which is supplied by steam, under an in- 
genious contrivance of Mr. Jobn Summers, the intelligent foreman 
of this department. The next process is that of shaping the two 
arms and shank of the anchor, an operation performed by the 
means of immense dies under the Nasmyth hammer. These 
three parts, being placed separately in slack hollow fires and 
sufficiently heated, are welded together by anchor smiths, who 
work in gangs, each gang numbering eight, the sound of whose 
heavy sledges contrasted strangely with the little hammers of the 
neighbouring nailers. There is, perhaps, no scene of industrial 
life in South Staffordshire more interesting than that of anchor 
forging, and certainly there is none more worthy of the immortal 
Vulcan. One of the bards of ‘‘ Blackwood” some years ago well 
described it from a Black Country point of view :— 
“* Come see the Dolphin’s anchor forged, ’tis at a white heat now, 
The bellows ceased, the flames decreased; though on the forges brow, 
The little flames still fitfully play through the sable mound; 
And fitfully you still may see the grim smiths ranking round 
All clad in leather panoply, their broad hands only bare 
Some rest upon their sledges here, some work the windlass there; 
The windlass strains the tackle chains, the black mound heaves below, 
And red and deep a hundred veins burst out at every throe: 
It rises, roars, and rends outright,—O Vulcan what a glow ! 
*Tis blinding white, ‘tis blasting bright, the high sun shines not so! 
Trotman’s patent anchor, which has the arms joined to the 
shank by a swivel instead of being welded on, is among the 
most celebrated anchors now in general use. Mr. Trotman’s name 
is well known in connexion with the testing regulations of the 
Government. Morgan’s patent anchor is a modification of Trot- 
man’s principle. In this the shank and arms are united by a 
**tumbler,” the latter being rivetted on. This arrangement avoids 
the necessity of welding the arms, and increasing the “‘ holding” 
power of the latter. The weak point of the invention is, in my 
opinion, the rivetting of the tumbler, for although the rivet may 
be very strong and securely placed, there is the danger of it 
roving unequal to a very considerable strain. Morgan’s patent 
1s, however, coming into more general favour, and if the cost of 
production could be cheapened it would b a formidable rival 
to the anchors of Porter, Rogers, and Trotman. Mr. Morgan was 
formerly a foreman at Wood’s anchor works, Saltney, near 
Chester, and is now one of the principals of Morgan’s Anchor Com- 
pany (Limited), whose head offices are in Liverpool. Mr. Pers- 
ouse Parkes is the only maker of Morgan’s anchors in the Black 
Country. At these works were made the anchors for the Great 
Eastern steamship, the largest of which weighed upwards of nine 
tons. About sixty anchors per week are at present manufactured 
at the Tipton Green Works, in addition to grapplings (three and 
four-armed), varying in weight from 561b. to 2cwt. In the chain 
cable department the production of this establishment is, in 
seasons of average prosperity, 400 tons per month. In August last 
the production was 350 tons, in September 320 tons, and in October 





340 tons. This proportion to the average supply may be con- 
sidered a fair indication of the degree of activity at present pre- 
vailing at the other establishments in South Staffordshire. The 


bars of which chain cables are made, are, of course, round 
and vary from jin. to 24in. in diameter. The best cables are 
made of Bloomfield iron (Barrows and Co.), bearing the well-known 
B.B.H. brand. A good deal of Welsh iron is, however, also used 
in the manufacture of these articles. The first process in the 
cable department is the cutting of these round into the 
requisite lengths, an operation performed by steam-shears, sug- 
gestive of their local appellation ‘* Jack-in-the-box.” There are 
two methods of cutting these bars: one known as the “straight 
cut,” for end welding, and the other as the ‘‘slant cut,” for side 
welding. The latter is chiefly for the larger sized links. The bars 
having been cut, are taken to the bending machine, a terrible- 
looking instrument, which twists the iron bars as easily as though 
they were green withes into the required shape. The chain- 
hearth is the scene of the next process, where the links are 
welded. There are two men to each hearth. About ten 
hearths are appropriated to side welding and forty to end 
welding. The larger chains have a ‘‘stud” inserted in each 
link, the advantage of which is obvious in the testing process 
by preventing the collapse which otherwise would result from the 
enormous hydraulic strain. The extent of this strain is indicated 
by the fact that a cable of fifteen fathoms in length usually stretches 
three feet during the operation of testing. In addition to this 
establishment the firms of Tinsley, Wright, and Co., Tipton; Noah 
Kingley, Cradley; Caleb Bloomer, Hill Top; Messrs Woods, 
Cradley; and Mountford, Homer, and Co., Cradley Heath, are 
each well known as cable and anchor makers in the Black Country. 
The present prices of anchors in the district are subjoined :— 
Common anchors (5 cwt. to one ton), 16s. 6d. per cwt.; Trotman’s, 
22s.; Porter’s, 21s. 6d.; Rogers’, 17s. 6d.; Morgan’s, 26s, 6d. 
Chain cables, to pass Lloyd’s, are selling at 11s. per cwt., and 
B.B.H., very best make, at 17s. percwt. At the various works in 
this district 50,000 tons of chains and cables, and 5000 tons of 
anchors, are produced annually, and the industry is steadily 
increasing. 

Mr. Rupert Kettle, county court judge, an eminent art critic, 
has been lecturing the locksmiths of Willenhall upon their neglect 
of design and decoration in the manufacture of those articles, 
Much of Mr. Kettle’s criticism was well deserved; but the learned 
gentleman ignored the progress recently made in this direction by 
Messrs, Carpenter and Co., Summerford Works, and other well- 
known firms, who have recently introduced many patterns in 
which art and handicraft are as appropriately combined as Mr. 
Kettle, or even Mr. Ruskin himself, could possibly desire. 

The general condition of trade in Birmingham is improving. A 
large order for safe locks is reported, which will occupy several 
years to complete, and railway carriage locks and fittings continue 
in brisk demand. Tin is — at the recent advance in rates, 
and brass lock furniture is in brisk request at 65 per cent. In 
edge-tools, machine-work, and the miscellaneous branches of 
manufacture for which the “ toyship of Europe” is so renowned, 
the artisans are now having, as a rule, tolerably full employment. 
Advices just to hand from the United States give favourable 
tidings with regard to trade prospects now that the presidential 
elections are over. Stocks of English hardware in New York, 
Philadelphia, and other leading centres of import, are stated to be 
very low, while the demand is steadily advancing. This condition 
of affairs must of necessity force a trade, despite the attempt 
now systematically made to replace English by American 

ware. In some branches this has effectually succeeded, 





and Birmingham-made goods are quite shut out of the 
the superiority of i 


market, a rule, however, 


over American hardware in point of durability ensures for the 
former a steady sale. The wood-screw trade, once the chef d’wuvre 
of Birmingham, has been usurped to a great extent by American 
makers for some time, and now the latter in their turn are subject 
to severe rivalry on the part of continental manufacturers. An 
authenticated letter from New York, just received here, says :— 
**Since the continental] screws came into the market the effect has 
been very favouratle to buyers, the price having fallen from 10 per 
cent. discount to 45 per cent. discount from list. There being no 
material difference in the premium on gold, nor any change in the 
tariff on imported screws, it shows that the large reduction in price 
is mainly owing tod ti petiti The Continental Screw 
Company and Mr. Charles Parkes have established an opposition to 
the American, which will soon reduce still further the price of 
screws.” English screw makers have little chance of any American 
demand henceforth, 
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Grants and Dates of Provisional Protection for Six Months: 

2316. FREDERICK HORNER, Manchester, ‘‘Certain improvements in the 
manufacture of chandeliers, bedsteads, tin and iron cans, kettles and pans, 
and such other domestic articles as have hitherto been made of expensive 
metals, such as copper and brass.”"—23rd July, 1868. 

2349 JAMES ALLISON HOGG, jun., Edinburgh, Midlothian, N.B., ‘‘ An im- 
proved lamp.”—27th July, 1868, 

2702. THOMAS GEORGE FONNEREAU DOLBY, Old Town, Clapham, Surrey, 
“Improvements in the application and construction of valves made of 
india-rubber or other similarly elastic material.” — 1st September, 1868. 

2717. JULIUS NEUMANN, Bedford-street, Bedford-square, London, ‘‘ Improve- 
ments in fans known as ‘ Chinese fans’ "—3rd September, 1868. 

3003. THOMAS FISHER, Little Ilford, Essex, ‘‘An improved device for 
supporting the ends of rollers for blinds, maps, and other articles.”—1ist 


tober, 1868, 

3018. FRANCIS ALTON CALVERT, Manchester, ‘Improvements in machinery 
for opening, burring, cleaning, and carding cotton, wool, and other 
fibrous substances, also for opening twisted yams and woven fabrics.”—2nd 
October, 1868. 

3028. EDOUARD FOURMA'TX ROSE, Provin, Nord, France, ‘ Improvements 
in machinery for breaking and peeling flax, hemp, and other filamentous 
plants. '—3rd October, 1863. 

3036. RUDOLPH HEILMANN and PETER HART, Manchester, ‘‘ An improved 
method of utilising the fumes or vapours evolved during certain chemical 
operations.” —5th October, 1868. 

3086. JAMES Dewar, Kirkcaldy, Fife, N.B., ‘Improvements in preparing 
food from the entrails of animals.” —8th October, 1868. 

3095. JOHN PeeL. JOHN FLETCHER BROADBENT, and JOSEPH MELLOR 
Bates, Bradford, Yorkshire, ‘“‘An improved picker for looms for 
weaving.” 

3101. HENRI ADOLPHE ARCHEREAU, Boulevart St. Martin, Paris, ‘* A new 
method of obtaining heat and light, and its various applications, and in 
apparatus connected therewith.” —9th October, 1868. 

3121. James MOON, Isaac HUNTER DONALDSON, and SAMUEL JAMES HARRIS, 
Oxford-street, London, ‘‘An improved mode of making and fastening 
together bedsteads.” 

3122. WiLLIamM Moopre, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the propelling and steering of ships or vessels, and in the machinery or 
apparatus employed therefor.” 

3124. SIGISMUND Leont, St. Paul-street, New North-road, ‘‘ Improvements 
in heating and cooking apparatus.” 

3126. WILLIAM BRAILSFORD and JosePH GADSBY, Nottingham, “ Improve- 
ments in the manufacture of lace made on bobbin net or twist lace 

i i hinery or employed therein.”—12th 





rY 


October, 1868. 

3128. THOMAS FREDERICK CASLIN, Sheffield, ‘‘ Improvements in the mode 
of securing the joints of rails, and in apparatus for guiding and providing 
for the safety of engines and tzains passing over points or switches on 
railways.” 

3130. HENRY CHARLES CLIFTON, Great Sutton-street, Clerkenwell, London, 
** A new or improved system of and machinery for making ornaments for 
picture frames and other pu wy 

3132 GEORGE NICHOLAS SANDER, Langham-street, Portland-place, London, 
‘* Improvements in and connected with lamps.” 

3134. RaLPpH Dawson, Wembury House, near Plymouth, Devonshire, 
‘‘Improvements in the construction of gunboats for coast and harbour 
defence.” 

3136. James WORSTER, Southampton-street, Camberwell, Surrey, ‘‘ Improve- 
ments in means or apparatus for holding or supporting stereotype plates 
whilst taking impressions therefrom.” 

3138. WILLIAM ROBERT Lake, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved mode of and means for dyeing hair.""—A com- 
munication from William Patton, Springfield, Massachusetts, U.S.—i3¢th 
October, 1864. 

3140. JOHN SHANKS, Barrhead, Renfrewshire, N.B., *‘Improvements in 
water-closets and in taps for the same, and applicable otherwise.” 

3142. WiLLiaAM RospeRT Lake, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved apparatus for drilling series of small holes and for 
other like of a. ication from Charles Francis Ritchel, 
Chicago, Illinois, U.S. 

3144. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in machinery for spinning wool and other 
fibrous materials.’.—A communication from John Goulding, Worcester, 
Massachusetts, U.S. 

3148. JAMES ATKINS, Birmingham, ‘‘ Improvements in the manufacture of 
ornamental and plain metallic tubes.” 

3149. WILLIAM LogBeRrG, Brunswick-place, City-road, London, “‘ An im- 
proved process of treating cotton seed and utilising the refuse resulting 
therefrom.” 

3150. HEKON HupsoN, Clifton-terrace, Wolverhampton, Staffordshire, ‘‘ Im- 
provements in facilitating the stopping of railway trains and other rolling 
stock, and in the machinery or apparatus employed therein.” 

3152 JOHN DENLEY, Cheltenh Gl shire, ‘‘ A new or improved 
coffee pot.”—14th October, 86. 

3156. EDWARD Fort and JOHN L&E, Burnley, ‘‘Improvements in the 
construction and arrangement of the furnaces of steam boilers.” 

3160. THOMAS GRayY, Taibach, Glamorganshire, ‘‘ lmprovements in safety 
ws ” 

3164. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ Improvements in breech-loading volley-firing guns.”"—A communi- 
cation from Thomas J. Cranmer and William P. Moffat, San Francisco, 
California, U.S —\5th October, 1868. 

3166. THOMasS VICARS, sen., THOMAS VICARS, jun., and JAMES SMITH, 
Liverpool, ‘‘ Improvements in self-feeding smokless furnaces.” 

316+. ROBERT MUDGE MARCHANT, Fleet-street, London, ‘‘ Improvements in 
the permanent way of railways.” 

3170. RICHARD HEAD, Gray-street, Manchester-square, London, ‘‘ Improve- 
ments in stoves and boilers for heating water for baths and other 
purposes.” 

3172. JACOB SHERMAN, New-road, Whitechapel, London, ‘“‘ Improvements in 
finger rings and bracelets.” 

3173. CHARLES CHURCHILL, Norwood, Surrey. ‘‘ Improvements in sporting 
breech-loading fire-arms and cartridges for the same ”—A communication 
from William H. Miller, West Meriden, Connecticut, U.S. 

3174. JOHN ASHCROFT, New York, U.S., ‘‘ An improved safety valve for the 








boilers of locomotives and other steam engines. 

3176. JOHN PHILLIPS, Hampstead, Middlesex, ‘‘ Improvements in the means 
or apparatus employed for warming and ventilating buildings.”—16th 
October. 1868. 


3177. EDwarD THOMAS HUGHES, Chancery-lane, London, ‘‘ An improved 
adhesive substance."—A communication from Jules Totin and Auguste 
Totin, Montreuil, France. 

3178. CERF MAYER, Fleet-street, London, ‘‘Improvements in tourists’ 
bottles and in stoppers for the same, and other vessels, part of which im- 
provements are applicable to locks or fastenings for boxes, and to other 
like purposes.” 

3142. EowIn LupDLOW, Birmingham, “Improvements in central-fire cart- 
ridges for breech-loading fire-arms.” 

$184. FREDERICK PELHAM WARREN, Northumberland House, High road, 
Lee, Kent, “‘ Improvements in ranges or cooking apparatus.” —17th October, 


1868, 
3186. THOMAS WRIGLEY, and WALTER EDWARD YATES, Manchester, 
“ Certain i in ‘beaming warps’ and in the mechanism con- 





-” 
nected therewith.” 
3188. JOSEPH COCKSHOOT, jun., and HENRY WEATHERILL, Manchester, 
“Certain improvements in the construction of carriage axles and axle 
boxes.”—19th October, 1868. 

3205. EDWAKD HARRISON, New Haven, Connecticut, U.S., “ An improve- 
ment in mills for grinding and flouring grain.” 

3215. THOMAS ForSTER, Streatham, and JOHN HEARTFIELD, Stanley-road, 
Thornton Heath, Surrey, ‘‘ Improvements in sponging or bath gloves, part 
of which invention is also applicable to the joining india-rubber sponge.” — 
20th October, 1*68. 

3219. Isaac HOLDEN, M.P., Oakworth House, near Heighley, Yorkshire, 

“Improvements in means or apparatus employed in combing wool and 

other fibres.” 

3223. HENRY CHARLES EDEN MALET, New Bond- treet, London, “‘ Improve- 





ments in projectiles for small arms and ordnance 





——=—= 

3225. HENRY WARNER, Old Jewry-chambers, London, .“ Improvements j 
mowing h and in app applicable to adapt the same for p; 
ing and sweeping.””—21s¢ October, 1868. Tush 

$229. KENELM JOHN WINSLOW, Montpelier-row, Twickenham, Middles 
* An improved method of conveying rotary motion to axles.” x, 

3231. JOHN RYDER, Manchester, ‘ Certain i 
bricks, lime, or other similar materials.” 

3235. THOMAS CARR, Richmond-road, Montpelier, Bristol, “Tmprovem 
in or applicable to machinery for disintegrating or pulverising miners 
ores, clays, chemicals, artificial manures, and various other substances and 
articles of manufacture, and for mixing or separating various Materia); 
and for dispersing fluids, semi-fluids, and molten metals to facilitate » 
produce chemical or other changes.” —22nd October, 1868. * 

3239. THOMAS WALKER, Birmingham, ‘“ An improved lever buckle or fasten. 
ing for scarfs, neckties, braces, belts, garters, and other articles of Wearing 
apparel” 

3241. WALTER WILLIAM TONKIN, De Beauvoir-road, Kingsland, Middlesex 
‘‘Improvements in the valves of engines or pumps.” . 

3243. JAMES GREGSON and WILLIAM MONK, Preston, Lancashire, “Tmprove. 
ments in looms for weaving.” ‘ 

3247. JULIAN BERNARD, Salisbury-street, Strand, London, 
in preparing and dressing ores and minerals, and in the 
ratus employed therein "—23rd Octcber, 1868, 

3251. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improvements 
in power capstans.”—A communication from David Newell Brown Coffin 
jun., Newton, Thomas Hunter Johnston, Charlestown, Benjamin Wood. 
ward, Somerville, Middlesex, Massachusetts, U.S. 

3253. CHARLES WILLIAM Davis, King Edward-street, London, “Im ove. 
ments in the manufacture of paper collars, cuffs, and similar articles,” 

3255. EDWARD WIMBRIDGE, Great James-street, London, ‘ Improvements in 
preparing or manufacturing blocks for surface printing.” 

3259. SAMUEL CLARK, Rother Ironworks Company, Sussex, “ Improvements 
in machinery or apparatus for cleaning and decorticating cotton.”—Partly a 
communication from Felix Figon, Beyrout, Syria. 

3261. HENRY MAYHEW, Museum-street, Bl b 
proved button fastening.” 

3263. JosepH Louis K1gFFER, Mark-lane, London, ‘‘ Improvements in sew. 
ing machines.” 

3265. JOHN SILVESTER, Westbromwich, Staffordshire, ‘‘ Improvements in 
pressure or steam gauges.”’—24th October, 1868. 

3269. BENJAMIN NICOLL, Regent-street, London, “An improved plastic 
composition suitable for ornamenting walls, floors, roofs, and ceilings of 
buildings, and for the manufacture of mante]-pieces, pillars, pilasters, and 
other like s of buildings.” 

3271. JoHN LOADER and WILLIAM HENRY CHILD, Finsbury, London, “ Im. 
provements in rotary engines ” 

3275. JOHN JONES, Chestnut House, Stratford, Essex, and SAMUEL PARKER 
Brpper, jun., Hillfield, Mitcham, Surrey, “Improvements in the means 
and apparatus for breaking down coal, stone, and other minerals.” 

3277, THOMAS PRIESTLEY and WILLIAM DEIGHTON, Bradford, Yorkshire, 
* Improvements in looms for weaving.” —26th October, 1868, 








ments in kilns for burning 
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Patents on which the Stamp Duty of £50 has been Paid, 

2993. ALEXANDRE CALLEY ST. PAUL DE SINCAY, Boulevart St. Martin 
Paris, *‘ Sulphuretted ores.”—21st November, 1865. 

2844. HENRY JOHN SANDERS, Brighouse, Yorkshire, ‘‘ Drawing corks from 
bottles "—4th November, 1865. 

2904. ALFRED VINCENT NEWTON, Chancery-lane, London, “Shafts and 
axles.”—11th November, 1865. 

3011. JOHN ELLIS, jun., Bristol, ‘Stays and bodices.”—23rd November, 

1865. 

3168. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
** Permanent way of railways.”—9th December, 1865. 

2876. ROBERT SWIRES, Manchester, * Grinding and pointing the cards on 
carding engines.’’—8th Novenbder, 1865. 

2897. THOMAS WHITWELL, Stockton-on-Tees, Durham, “‘ Blast furnaces.”— 
10th November, 1*65. 

2865. WILLIAM ESPLEN and JAMES CLARKE, Liverpool, ‘‘ Steering gear for 
navigable vessels.”—7th November, 1365. 

2873. FRANCIS GRAHAM BENNETT, Grand Parade, Brighton, “ Facilitating 
the walking of invalids.”—7th November, 1865 

2877. CHARLES MOLE, Pembroke-terrace, Regent's Park, London, “ Boots 
and shoes.” —8th November, 1865. 

2881. NEVILLE BEARD and JOHN MAIDEN, Hollinwood, Lancashire, “ Lubri- 
cating the cylinders of steam engines, or other frictional surfaces.”—8q 
November, 1565. 

2959. THOMAS JOSEPH PsRRY, Highfields, near Bilston, Staffordshire, 
** Moulds for casting metallic wheels.""—17th November, 1865. 

2883. James Eastwoop, Blackburn, Lancashire, ‘* Yarns.”—8th November, 
1865. 

2913. GEORGE HENRY GOODMAN, London-road, Surrey, and Epwarp Bow, 
Maidstone, Surrey, ‘Crushing or reducing stone, quartz, emery, &c.”— 
13th November, 1565. 





Patents on which the Stamp Duty of £100 has been Paid 
2272. ROBERT WILSON, Patricroft, near Manchester, ‘‘ Steam hammers and 
valves.” —5th November, 1561. 





Notices of Intention to Proceed with Patents. 


2073. HENRY LarGe, Notting-hill, London, ‘‘Improvements in machinery 
for making bricks.” —z7th June, 1868. 

208!. WILLIAM BAXTER DENTON WARING, and JOSEPH SWITHIN WOOLLER, 
Raglan’s Mill, Bradford, Yorkshire, ‘‘ Improvements in apparatus for 
drying textile fabrics and fibrous substances, applicable also for heating or 
cooling and evaporating liquids.” 

20:8. WILLIAM RosgeRT Lake, Southampton-buildings, Chancery-lane, 
lane, London, ‘‘ An improved apparatus for generating and burning the 
vapour of naphtha.”—A communication from Joseph Weatherby Bartlett, 
New York, U.S.—29th June, 1868. 

2105. CHARLES FREDERIC CRAILSHEIM, Southampton-buildings, Chancery- 
lane, London, ‘‘Improvements in bottles for eff-rvescing liquids, and in 
stoppers for such bottles.” —I1st July, 1868. - 

2108. Lewis Francis, New York, U.S, “Improved compositions applicable 
to printing purposes, and for the manufacture of printing materials, and 
the production of emery cloth, artificial hones, and other polishing sur- 

3s” 


fac 

2110. WILLIAM DEAN and RICHARD ANDREWS, Derby, ‘‘ Improvements in 
machinery or apparatus employed for stopping the loom upon the breaking 
of a weft thread or threads.” 

2111. JONATHAN DUMBLETON PINFOLD, Rugby, Warwickshire, ‘ Improve- 
ments in the manufacture of and apparatus for making bricks, tiles, and 
other articles produced by expressing through moulding orifices the clay or 
materials of which they are composed.” 

2121. ARTHUR FLOYD ROBERTSON, Bedford-square, London, ‘‘ Improvements 
in carts.”"—A communication from Burgess Long, Philadelphia, U.S.—2nd 
July 1868, 

2124. CHARLES ROUSSEL, Louviers, France, ‘‘ Improvements in machinery 
or apparatus for spinning, doubling, and twisting fibrous substances.” 

2126. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in machinery or apparatus for the manufacture of paper pulp.”—A com- 
munication from the Incorporated Company ‘‘ Debre and Grange,” and 
Paul Pasgnier, Paris. i 

2131. MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in the manu- 
facture and construction of receptacles for preserves and other _pro- 
visions.” —A communication from Emile Peltier and Albert Paillard, Paris. 
—3rd July, 1868. i ‘ 

2133. JEREMIAH HEAD, Newport Rolling Mills, Middlesborough, North 
Riding, Yorkshire, “Improvements in furnace grates and apparatus or 
appliances to be used therewith.” : 

2134. ALFRED FRYER, Manchester, ‘‘ Improvements in the concentration and 
treatment of saccharine and saline solutions, and in apparatus employed 
therein.” 

2135. AUGUSTO ALBINI, New Broad-street-buildings, London, ‘‘ Improve- 
ments in mariners’ or ships’ compasses "—4th July, 1868. 

2143. PeTER JENSEN, Gordon-grove, Holland-road, Brixton, Surrey, “Tm- 
provements in sewing machines.”"—A communication from Heinrich 
Pollack and Albert Edwin schmidt, Hamburgh. : 

2144. ALFRED FRYER, Manchester, ‘‘ Improvements in‘the mode of treating, 
for evaporating and concentrating purposes, cane juice, beetroot juice, and 
other saccharine and other solutions and liquids, and in the construction of 

PP for the ion of saccharine and other solutions, and for 
the evaporation of liquids.” , 

2147. JaAvEs HeYWOOD WHITEHEAD, Royal George Mills, Saddleworth, 
West Riding, Yorkshire, ‘ Impr ts in hs or saddle pads, and 
in numnah blankets.” —6th July, 1868. H 

2152. EVENCE COPPEE, Haine St. Pierre, Belgium, ‘Improvements in the 
construction of coke furnaces.” A f 

2158. GEORGE MORTON, Birmingham, ‘‘ Improvements in ormanenting fire- 
grates and fenders,”—7th July, 1868. 

2164. JosePH HOLT, Brooke-street, Upper Clapton, and GEORGE SPARCIATE 
Coronet, Red Lion-street, Clerkenwell, London, “Improvements in 
printing machines.” 

2168, EVENCE CoPPEE, Haine St. Pierre, Belgium, “Improved — 
for crushing and washing coal for the manufacture of coke or artifici 
fuel.” 

2170. WILLIAM TASKER, jun, Waterloo Ironworks, near Andover, mm 
‘‘Improvements in machinery or apparatus for elevating straw and other 

roduce.”— 8th July, 1868. 

2202. JOHN NATEANIEL WILLIS, jun., Woodbine Cottage, South Hill-road, 

Gravesend, Kent, and SAMUEL JUDD, jun., Edwin-street, Gravesend, Kent, 
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+ A new syringe to be nd or applied in combination with combs, brushes, 

similar articles.” 

ene. quae RoBekT LAkE, Southampton-buildings, Chancery-lane, Lon- 

don, ‘‘ Improvements in the permanent way of railways —A communica- 
tion from Moritz Hilf, Wiesbaden, Prussia. —13th July, 1868. a oe. 

9220, WILLARD BRIGHAM FARWELL, Frank fort-on-the-Maine, Prussia, An 
improved method of and apparatus for heating railway carriages.” — 

2223. JOHN THOMPSON, Aldersgate-street, London, and JAMES GEORGE 
IncRraM, Wilmer-gardens, Hoxton, Middlesex, ‘‘Improvements in caps 
for feeding bottles for infants and invalids.” —J4th July, 1868. : 

9317. WILLIAM SAMUEL HARRISON, Commercial-road, Peckham, Surrey, 

““« Improvements in the construction of clocks or other time-keepers, and in 
the method of ee gy for regulating and setting them by the aid of 

icity.”—23rd July, 1868. 

sid, LEONARD WuaY, Ramsgate, Kent, “Improved methods of and appa- 
ratus for obtaining or separating metals from their ores, matrices, slimes, 
and tailings.” —25th July, 1868. ‘ 

2375. EDWARD HERRING, Beer-lane, London, “Improvements in the treat- 
ment of saccharine solutions of malt or sugar.’ —29th July, 1868. — 

2564, WILLIAM EDWARD NEWTON, Chancery-lane, London, ** An improved 
instrument to be used as a fog alarum, and to produce audible signals. neil 
communication from John Reinhold Anderson, Brooklyn, New York, U.S. 

7 ugust, 1868. 

Pg Briges, Downham-road, Kingsland-road, London, “ Improve- 

ments in machinery for cutting shives, bungs, corks, spiles, and vent or 
s."—18th August, 1868. 

9055, HATeANIEL Joun HoLMss, Primrose Hill-road, Regent's Park, Lon- 
don, ‘‘ Improvements in electric telegraphs and apparatus connected there- 
with.”—2s8th August, 1868. ; 

2810. HENRY BROOK WoopcocK, Lowmoor, Yorkshire, ‘‘ A new manufac - 
ture of metal for axles, rails, tires, and other purposes.” : 
2811. CHARLES TURNER, Preston, Lancashire, ‘‘ Certain improvements in 

furnaces "’—12th September, 1868. 
2869. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 








in the combustion of liquid fuel, and in the furnaces and apparatus €m- | 
ployed therein”’—A communication from Clement Sauvage, Paris.—17th | 


September, 1868 an g ’ i 
3041. EDWARD SIMONS, Sheffield, ‘‘Certain improvements in ‘ breaks,’ appli- 

cable to railway and other carriages.” 

0, JACOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, London, ‘‘Im- 

provements in the manufacture of iron and steel.” —Hth October, 1865. 

9086. JAMES Dewak, Kirkcaldy, Fifeshire, N.B., *‘ Improvements in pre- 
paring food from the entrails of animals.” ; : 
3087. JawES Dewar, Kirkcaldy, Fifeshire, N.B., ‘‘ Improvements in making 

and preserving manure, and in deodorising offensive substances.’—sth 

October, 1868 
3134. RALPH DAWSON, Wembury House, near Plymouth, Devonshire, ‘‘ Im- 

provements in th¢ construction of gunboats for coast and harbour defence.” 

—13th October, 1568 
3164. WILLIAM ROBERT LAKr, Southampton-buil Chancery-lane, Lon 

don, “ Improvements ic bree ch-loading volley-firing guns.”— A communi- 

ration from Thomas J. Cranmer and William P. Moffatt, San Francisco, 

U S.—15th Oct« ber, 1868, 

3181, WILLIAM THOMPSON RICKARD, Crown-court, Threadneedle-street, Lon- 
don, and WILLIAM CARNE PAUL, Moorgate-street, London, ‘* Improve- 
ments in apparatus for washing ores and other matters, and the separation 
of the metals contained therein or combined therewith.”—l7th October, 
1868. 

*.* Specifications will be forwarded by post from the Patent office on 
receipt of the amount of price and postage. Sums exceeding 
mitted by Post Order, made payable at the Px 
Holborn to Mr. Bennet roft, her Majesty's 
ampton-buildings, Chancery-lane, London. 
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® All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tux 
ENGINEER, at the office of Her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1272. H, W. WIrMARK, Bristo!, * Governors applicab'e to steam or other 
engines.” — Dated 18th April, 1868. 

The object of this invention is to get amore correct action on the throttle 
valve and expansion valve, by making the balls travel nearly in a parabolic 
curve. 

1273. J. E. P. LupeKe, New Cross-road, London, “ Obtaining motive power.” 
— Dated 18th April, 1868. 


Here the inventor employs a tank containing water. Below the water level 


1302. M.S. MAYNARD, and R, GRIME, Preston, “ Governing,the speed of motive 
power engines.” —Dated 22nd April, 1868. 

The patentees claim the bination of a pendulum balance whee] or other 
time keeper with a differential sun and planet wheel, or pulley motion, for 
governing steam engines, or other motors, as described. nd, Secondly, the 
application of the said differential, or sun and planet wheel, or pulley motion, 
to two or more motors for the {purpose of keeping them in unison, or at any 
required relative rate of speed, as described. 

1303. J. JoHNSON, L , near , “* Metallic packings for 
pistons, pump- buckets and valves.” —Dated 23rd April, 186%. 

This invention consists in making metallic packings of two eccentric conical 
expansion rings, which, when cut across at the thinnest part, and placed to- 
gether on the body of the piston or pump bucket, fit one within the other, and 
the thicker portion of one ring comes opposite the thinner portion of the 
other; a pin is let into the outer ring to keep the rings in their proper rela- 
tive positions, The packing rings are held by the lid of the piston or pump 
bucket. The inventor makes the thin part of the thinnest portion of therings 
quite sharp or knife-edged, and the thin part of the thicker portion of the 
rings is flattened; thd conical shape of the outside of the inner ring, and of 
the inside of the outer ring, produce a lateral pressure on the flange of the 
piston block and on the lid, and which pressure ensures a steam, water, or air 
tight joint.—Not proceeded with. 

1310. R. SIDE, Southwark Bridge-road, London, “‘ Obtaining motive power.”— 
Dated 22nd April, 1868. 

The patentee claims the use of cranks working in one, two, or more pairs 
one within the other, in opposite directions, for imparting rocking motion to 
weighted beams having no fixed axes of motion, but so constructed that the 
crank pins move in slots in the said beams substantially as described. 


1324. W. HAMILTON, Glasgow, ‘* Generating of steam.”—Dated 23rd April, 
1868 





hols a 





This invention consists essentially in the use of superheated steam as a 
direct heating medium or agent for the raising or production of steam within 
steam beilers or generators under pressure, for the use of motive power engines 
and other purposes for which the steam from such generators is used. —Not 
proceeded with. 

1331. A. M.CLARK, Chancery-lan’, London, “ Transmitting and multiplying 
motive power.”—A communication.—Dated 23rd April, 1868. 

This invention rejates to a combination of parts forming an improved 
motor, whereby increased power may be produced and applied. This motor 
consists of two fly wheels, independent one of the other, mounted in the same 
plane, the ends of their shafts being contiguous to each other. Two pulleys 
are mounted at each end of these shafts, the one fixed and the other loose, 
and provided with a band, by means of which the fixed pulleys are driven 
alternately for setting the fly-wheels in motion. These four pulleys are of 


| equal diameter, so that the driving band may be readily transferred frem one 


to the other. The two pulleys fitted one at the end of each shaft are loose, 


| and made only half the breadth of the fixed pulleys, so that the two together 


have a surface equal to one of the said fixed pulleys. These two movable 
pulleys are so fitted for the purpose of transferring the belt from one to the 
other of the fixed pulleys without actuating them, by reason of the difference 
of speed imparted, as the belt would meet with an obstacle to its motion 


| were it to be placed at the same time on two fixed pulleys having different 


speeds. This improved motor may be set in motion in different ways.— 
Not proceeded with. 


Class 2.-TRANSPORT. 


| Including Railways and Plant, Road-Making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢. 


1194. J. Rag, Syd:nham, Kent, and G. Mi.uen, Glasgow, “ Construction of 
railway wheels.”” — Dated 9th April, »863. 
These improvements have for their object the saving of engine power, the 
reduction of wear and tear of wheels and permanent way, the increasing of the 
safety of railway wheels and axles, the saving of lubricating material, and a 
more efficient mode of constructing wheels and fixing the tires thereon. The 
details of the invention are voluminous. 
1234. B. and B. A. Buacknurn, Hans-place, Chelsea, Lo don, *‘ Rafts or stages 
to carry passengers, merchandise, articles, and things at sea, &c.” — Dated 
4th April, 186%. 
The object of this invention 





is to carry large numbers of passengers and 











is over water with the st iness Which on ordinary vessel has only at its 
centre of gravity, the structure being capable of passing through narrow 
channels. To effect this along stage, or other suitable structure, upon or in 


which passengers and goods can be accommodated, is supported above the 
water level by means of girders, the ends of which are pivotted or jointed to 
the stage, and to three or more pontoons, so as to give certain freedom of 
movement in al] directions at the centres of gravity of the pontoons or vessels 
fitted with rudders and propellers. As, therefore, the stage or structure takes 
its bearing on those points of the pontoons or vessels at which the motion of 
rolling and pitching is ata minimum, the whole stage or structure can 
traverse rough water with a proportionately reduced oscillatory motion.—Not 
proceeded wth. 
1244. C. Burns, Middle Scotland-yard, Westminster,*‘ Propelling or shunting 
carriages and goods trucks on locomotive railways.’ —Dated 16:h April, 1868. 
The object of this invention is to facilitate the moving or shunting of 
passenger carriages and goods trucks on locomotive railways, especially at 


| railway stations, by manual power, and thereby avoiding horse power now 


in the tank a cylindrical passage is formed horizontally through one end of the | 


tank. Into this passage a globular piston is fitted, so that, whilst the piston 
is able to play to and fro in the passage, it prevents the escape of water from 
the tank. A connecting rod jointed to the piston on its outer side conveys its 
motion to a crank axis, from which machinery may be driven. To the piston, 
on the inner side, a tubular vessel is fixed ; it is slightly smaller in diameter 
than the piston, and it is as Jong as the tank admits. This tubular vessel 
being made of light material, and the water being excluded from its interior, 
its free end, or that at a distance from the piston, tends to float up to the sur- 
face of the water; this tendency is, however, exactly balanced by a weight, 
which is hung by a link from the tube near the centre of its length ‘There is 


also attached to the tube, by a link at the same point, a hollow float, partly | 


filled with air and partly with water, and this float has a smal] passage in it 
at its underside, so that, as the float ascends in the tank, and the pressure 
upon it decreases, the air within it may be able to expand. To the outer end of 
the tube a chain or cord is attached, which passes over a pulley, and, by ap- 
plying a weight or small force from time to time to this chain or cord, the 
end of the tube can be alternately raised and allowed to descend, another 
small weight being used to cause its return. When the tube is in its lowest 
position the pressure of the water on its end which is exposed to it is con- 
siderable, and this pressure is available to move the piston outwards. When 
the tube is raised its exposed end comes near the surface of the water in the 
tank, and the pressure upon it becomes insignificant; and during this time the 
return of the piston to prepare it for another stroke may be readily effected. 
Also as the tube rises, the link by which the weight is hung to it assumes an 
inclined position, such that it assists in moving the piston outwards, and as 
the tube descends the contrary action takes place —Not proceeded with. 

1279. J. Cooke, Darlington, “ Rotary engines and pumps,.”"— Dated 20th April, 

1868, 

This invention is especially applicable to blowing and exhausting machines, 
and to pumps and water engines, but is also adapted to engines in which the 
motive power is derived from an elastic fluid. The specification is too 
elaborate to be quoted here in detail. 

1281. . J.and J, A. FAWCETT, Wakefield, “‘ Steam boilers.’—Dated 20th April, 
1868. 

The patentees claim, First, so constructing, arranging, and setting steam 
generators that fuel may be fed at several parts or places to the furnace in 
manner substantially as shown and described. Secondly, the method of feed- 
ing fuel to the furnaces of steam generators through several, or a series of, 
Openings or apertures separately or simultaneously, and which may be 
opened or closed at pleasure, either separately or simultaneously, substantially 
as shown and described. 

1294. E. KEMP, and H. GOURLAY, Dundee, “ Marine steam engines.”—Dated 
21st April, 18.8. 

_This invention comprises various designs or modes of arranging and com- 
bining the parts of marine steam engines, in all of which designs the stroke 
of the cylinder piston is longer than twice the radius of the crank; and the 
improved arrangements embodying this feature are more particularly suitable 
for driving screw prepellers. In carrying out the invention the piston rod is 
jointed or connected to a lever, or to a combined pair of levers, which has the 
connecting rod from the crank jointed to it at a point nearer to its fulcrum. 
This construction admits of very convenient dispositions of the various parts 
of the engines, and is applied with inverted vertical cylinders, with horizontal 
cylinders, or with cylinders which are more or less inclined, whilst the 

tentees also propose to apply it with ordinary ,cylinders, or with combined 















| generally adopted for that purpose. 


The patentee uses for this purpose 

certain cog wheels and pinion wheels, acting in connection with the axle of 

the carriage or truck.—Not proceeded with. 

1255. H. O. Rosinson, Glasgow, “ An improved screw propeller.”"—Dated 17th 
April, 1868. 

The patentee claims, First, the construction of screw propellers in which 
the blade or blades, attached to each division of the boss, is or are arranged 
to fold behind each other in the line of the stern post, when the propeller is 
not in action, or when backing, as described. Secondly, the construction of 
the boss in separate divisions, so that, when the engines are driven ahead, 
the propeller blades are thrown or fall into the positions requisite for propelling, 
and, when reversed, they are folded behind each other, as described. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1174. R. G. Lownpes, Auldhouse Field, Renfrewshire, ‘‘ Finishing tertile and 

other fabrics.” —Dated 7th April, 1868. 

This invention relates to a new arrangement and construction of certain 
parts of that class of machinery used for finishing textile fabrics by the pro- 
cess known as stenting or stretching. The object of the present improvements 
is to firmly hold the edges of the cloth or web by means ofa species of clamp, 
instead of by pins or other means hitherto used.— Not proceeded with, 

1186. C. G, H1L1, Nottingham, ** Manufacture of fringes and purl.” —Dated 8th 
April, 1868. 

The patentee claims the manufacture of fringes of floss or spun silk, and 
he also claims the manufacture of double fringe-like trimmings of floss or 
spun silk. He also claims the manufacture of purl edgings or trimmings of 
floss or spun silk. 

1188. E. Brasrter, New Cross, and J E. Hopexty, Liverpool, ** Machinery and 
processes for scutching, dressing, cleaning, treating, and preparing flax and 
hemp.” —Dated 8th April, 1868. 

This invention has for its object certain improvements in machinery and 
processes, scutching, dressing, cleaning, treating, and preparing flax, hemp, 
and other vegetable fibrous materials, and the tow of the same, and consis‘s, 
First, in an improved arrangement of mechanical parts for imparting a reci- 
proeating rolling movement, more progressivs than retrogressive, to rollers in- 
tended for crushing and breaking the woody portion known as the boon or 
shive of flax, hemp, and other similiar fibrous material. The Second part of 
the invention relates to improvements in a machine, for which letters patent 
were granted to E. Brasier, dated August 3rd, 1864 (No. 1926). 
part of the invention relates to certain improvements in the forms of the 
fluted rollers to be employed for breaking or rolling flax or hemp, in the 
machine described in the specification of the patent before referred to. The 
Fourth part of the invention, which relates to the combination of a scutching 
wheel, by preference similar to that known as the ‘‘Irish stock,” with a ma- 
chine arranged to work with central and surrounding rollers, in the manner 
described in the specification of the patent abo.e referred to. The Fifth part 
of the invention consists in an improved process or method of preparing flax 
or straw for the breaking or scutching processes. 

1199. J. Lermine, Bradford, Yorkshire, ‘‘ Looms.”—Dated 9th April, 1868. 
This invention has reference to the peculiar formation of the book em- 

ployed in turning over the peg wheel of circular shuttle boxes. It also has 
reference to the application of a fork motion to a pick and pick loom, of any 
number of shuttles, for so operating upon the weft threads as to permit the 
ordinary well-known fork motion to cause the stoppage of the loom when the 
weft is either broken or expended, and from whichever side of the loom the 
shuttle may be thrown. 

1209. R. Nicnours, Aldermanbury, London, “ Self-attaching buttons or 

ornaments to be applied to ladies’ dresses. ’—Dated \1th April, 1864, 

The inventor proposes to form a blank head or stud, either of a disc of 
metal with a plain or facet surface, or in the form ofa ring, and to cover 
the same with a fabric of silk, velvet, cloth, or other woollen fabric, so as to 
produce a button or ornament of any external fabric and pattern or colour, to 
suit the requirements of the dress or other article to which such buttons or 
ornaments are to be applied.— Not proceeded with. 

1217. G. Paton, Kilbirnie, Ayrshire, ‘‘ Looms.”—Dated \\th April, 1868. 

consists ; 





igh-pressure and low-pressure cylinders. 








his lly of an improved mode or manner of working 
the heddles or healds by means of rods and levers.— Not with, 


The Third | 








1224. E. RicwArpsow, Castle-street, Falcon-square, London, “ Stays or 
corsets.” —Dated 13th April, 1868. 

It is desirable that a readily permeable fabric should be used, so that the 
necessary support may be given without fining the i which 
naturally exudes from the skin. The inventor, according to his invention, 
employs in the manufacture of stays and corsets an open fabric made by 
weaving horsehair.— Not proceeded with. 

1225. J. Comx, Belfast, “ Breaking, spreading, and drawing &c."— 
Daied 13th April, 1963. F , - 

This invention consists in breaking flax or other fibrous substances in an 
angular or diagonal direction across the breadth of the strick, instead of square 
across. The invention consists, Secondly, in laying such stricks successively 
one over another on the feed sheets of the ordinary spreader frames now in 
use at regular intervals, with the angular or diagonal end, broken, as 
described, foremost, so that when the strick passes on between the back 
rollers and through the gills towards the nip of the drawing rollers, these 
rollers will seize those fibres first which form the acute angle of the diagonal, 
and, as the strick advances along with the gill, pins will seize the remaining 
fibres in regular succession till it reaches those fibres which form the obtuse 
angle of the diagonal, which will be the last to be drawn out in forming the 
sliver. The invention consists, Thirdly, in a new arrangement of spreading 
and drawing frame. The details of the invention are voluminous.—WNot pro- 
ceeded with. 

1232 H. HuGcues, Homerton, “‘ Manufacture of pipings and folds, or plys of 
satin, dc.” —Dated 14th April, 1863. 

Hitherto, pipings and folds or ply ve been made entirely from the satin 
or other material. Now by this invention the inventor economises the 
material, and produces a better piping or fold, the edges of the satin or 
material being prevented from becoming frayed.—Not proceeded with. 

1245. J. CLanke, Elton, and A. Kay, Bury, Lancashire, “ Manufacture of 
paper.” —Dated 19th April, 1868. 

These improvements consist in making the glass rings used in ring and 
traveller throstles by moulding in suitable moulds, instead of by blowing, or 
otherwise, as heretofore, but to the moulds, separately considered, the 
inventor makes no claim. The moulds are so exactly formed and fitted to 
— other that the rings produced by them are perfectly true.—Not proceeded 
wih. 











Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. “a 


1:79. J. Beprorp, Leeds, “‘ Apparatus for washing and drying grain.” —Dated 
7th April, \868, 

This washing apparatus consists of a cistern filled more or less with water, 
and in such cistern the patentee places a worm incased in wire gauze or a 
perforated metal covering, and communicating with a feeding hopper. He 
passes the grain, suspended within its covering, to be washed through the 
cistefn by means of the screw, which he works, by preference, at about forty 
revolutions per minute, and on its having passed through he conveys it by 
means of a screw, inclined, by preference, over a perforated metal surface, in 
order that the moisture may drain off to the drying apparatus. The dirt 
removed from the grain in washing is carried through the perforations of the 
wire gauze, or metallic covering. The drying apparatus consists of open, and, 
by preference, semicircular boxes, jointed together in any convenient 
manner, such boxes having their internal surfaces bored out, and being fitted 
with a steam chamber. Within such boxes he places a worm or screw, by 
means of which he traverses the grain to be dried from one end to the other. 
By this arrangement it 1s dried, and, being open to the air, all moisture is 
carried off, whilst all condensed steam is conveyed out of the steam jacket by 
a cock, in the manner usual in such cases. 

1221. T. F. SHitiineton, Belfast, ‘‘ Reaping and mowing machines.” —Dated 
18th April, 1868. 

The object of the First part of this invention is the cutting of grass or 
crops of grain in such a way that, when cut, all the ears or heads will have a 
tendency to fall in the same direction, and not become entangled. To accom- 
plish this object the patentee arranges the cutters or knives to move only in 
one direction while cutting, instead of giving them a reciprocating motion, 
as hitherto. Another part of the invention consists in making the improved 
mowing and reaping machines reversible, that is to say, so that they may be 
readily changed to cut the grass or crop either at the right or left-hand side 
of the machine. 

Fopex, Sandbach, Chester, **‘ Apparatus io be employed for mowing 
d reaping.” — Dated 14th April, 1868. 

This invention relates to the description of mowing and reaping machines 
wherein angular knives are attached to a bar having a lateral reciprocating 
motion, and is designed to dispense with such reciprocating motion, and to 
substitute a continuous progressive movement of the knives or cutters.—Not 
proceeded with, 

1238. E. Pac, Bedford, ‘‘ Fixing the tines of jarrows, &c.”—Dated 15th 
April, 1868. 

The object of the invention is to obtain a simple and rigid fixing for the 
tines of harrows and other agricultural implements with facility for adjust- 
ment or removal of the parts. For this purpose the stem of each tine is 
passed through a hole formed for it in a socket, which, in the case of a 
harrow, is in part wedge-formed, to rest in an angle formed by the meeting 
or crossing of the disgonal bars. Another part of each of such sockets is 
contained back over the junction or crossing of the diagonals, and it is 
there secured by screw bolt or other pin passing through them. A taper key 
aids in retaining each tine in the hole in its socket. 

1243. F. A. Letcu, New Ross, Wexford, ‘‘ Machine for plantin a 
Dated 16th April, 1868. ” splemmncnunnns 

The carriage to contain the mechanism is mounted on wheels with one 
wheel in front, and may either be wheeled by handjJike a wheelbarrow or be 
drawn by a horse or other animal; the carriage is a box in which seed 
potatoes are placed, on the axle of the front wheel, and a pulley is fixed over 
which passes a pitch chain; this chain also passes over another pulley fixed 
on an axle situated at the top of the aforesaid box, and imparts rotatory 
motion to two wheels, respectively placed at the top and bottom of the box 
containing the seed potatoes; a pitch chain, on which are fixed at suitable 
distances apart smal] cups, or spikes, passes over these wheels, and the said 
cups Operate as elevators to bring the potatoes regularly over the top of the 
box ; thence they drop into a funnel, which deposits them in the ground at 
regular intervals behind the whee] in the furrow ; the land being first ploughed 
in furrows on the two machines, may be worked in combination, and the 
potatoes, when planted, may be covered over by another plough following the 
potato planting machine.—WNot proceeded with. 











Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1118. W. Ropertson, Glasgow, “ Apparatus for making mitre or other angular 
joints.” —A communicatron.—Dated 7th April, 1868. 

This invention consists in the use of a pair of vertical guides, between 
which is placed a block capable of being moved vertically upwards and down- 
wards therein, To the block knives or cutters are fixed and arranged at the 
angle required for cutting the pieces of timber, the pieces of timber to be 
so cut being placed on a support or gauge at the lower part of the apparatus ; 
a lever is placed at the back of the apparatus, by which the block carrying 
the knives is lifted, and by depressing which the knives are lowered to cut 
the timber as required.—Not proceeded with. 


1094. J. H. Weston, Kennington-road, Surrey, ‘‘ Apparatus for lighting and 
ventilating the interior of buildings.”—Dated 31st March, 1868. 

Here the inventor makes an opening or openings in the ceiling of the build- 
ing or area to be lighted of suitable diameter, in which he introduces a cone 
or cones, formed of lattice work or otherwise, perforated and ornamented to 
suit the design of the ceiling, by which means the opening is in a great mea- 
sure concealed from view, and at the same time serves as an outlet for the 
heated air which passes out through the perforations in the cone, and is con- 
veyed away in any suitable manner. From this cone he suspends a gaselier 
at one or more points, consisting of a pendant tube, at the lower end of which 
is arranged a number of horizontal gas tubes, the lines of which form a floral 
or other design, by preference around an oval or other shaped ring or centre, 
the whole being suspended at such a distance from the ceiling as will give a 
minimum of shadow according to the nature of the ornaments thereon, the 
purpose being to illuminate the ceiling as much as possible. At the salient 
points of the gaselier, which, as above described, are formed of horizontal 
tubes, he also places horizontal burners, preferably of spray form, for the 
purpose of illuminating the apartment, and also makes a series of perforations 
along the sides of the tubes, forming horizontal gas jets, which serve'to display 
the design of the gaselier when lighted.—Not proceeded with, 

1204. J. Marston, Bolton, Lancashire, *‘ Construction of beams or girders, 
Jloors and roofs, for fireproof buildings.” —Dated 11th April, 1868. 

One portion of this invention consists in certain improved modes of con 
structing beams or girders, and in the mode of connecting them to the pillars 
the girders consisting of a straight or slightly curved piece of T-iron, forn 
ing the upper part, and a fish-bellied piece of T-iron forming the lower part. 
These two parts are united by vertical and diagonal stays of angle or other 
shaped iron, and at the ends of the girders are sheet iron stays, with semicir- 
cular ends fitting on the pillars, and bolted together, —Not proceeded with. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1189. T. Hunt, New North-road, smith, {s in ordnance, 

and in the mode of working the same.” Dated 8th april, 1868. 
This invention has for its object the solidity of construction and safety of 


HW, “oy, 
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THE PNGINEER 





Nov. 135 I868; 





ami f 
and it is applicable to both central and- muggle-pivoting- guna; also, 

imprevements.in the mode-of -andfraining guns of the- 
construction, so as to make them central or muzgle-piv oters., The. details 0! 

the im ion are volumi — Not preceeded with. 

1200. W. E. Newrown. poy Landen, 
and & tridges for the same,” — . ~ D 
One pat of this invention relates to the extractoss, for withdrawing the 
discharged shells of metallic cartridges, or such metalic portions of the 
shells.of cartridges as remain in the chambers of the breech-loading fire-arm 
diseh he invention relates particularly to the extragtors.of 


tl 








uzzie-loader, with the facility for cleaning and loading of\a breeeh-loader; | 


| 
| 


thatrelase of breech-loaders whage breeeh-piece is inthe. form of a sliding ; 


bolt opening 

bene of the barrel, in which class of breech-loaders, it has. been heretofore 
diffteujt to obtain an extractor which is positive and reliable in its action,, 
The invention consists in a hook-extraetor attached to the breech-pi¢ee, 
haying a certain amount of sliding motion independently thereof. 

1210, G. Cuarx, Northumberland-street, Strand, London, ‘‘ Manufacture and, 
production of explosive compounds.” —Dated 11th April, 1868. 


4 


jing and closing witha movement. parailel, or nearly so, with the | 


but | 


The, main object of this.invention is the. preduetion,of an.explosive com, | 


pound or gunpowder, of which the basis is vegetable fibre converted inte 
pyroxyline, and mixed with other substances, of which the chemig¢al con- 
stituents are nitrogen, carbon, oxygen, and hydrogen, with or without. sulphur 
orlime. The details of the invention are voluminous. 
1226,.C. and S. Harcroys, Birmingham, ‘‘ Manufacture of breech-loading 
actions.”’—Dated 14th April, 1868. x a 

This invention consists in the more efficient preservation of the Snider and 

other breech-loading actions. The, inveniors effect this, by, elee‘ro deposition 


of platinum, or other suitable material, that. cannot oxidise as a coating | = - , 
| partment containing tin or terne metal, substantially as described and illus- 


upon the steel spiral and other springs, and to such other parts that in use 

are found to foul or rust, and thereby impede or prevent the perfect action.— 

Not proceeded with. 

1236. A. V. Newron, Chancery-lane, London, “ Breech-loadiag jire,crms,” — 
A commusication.— Dated 15th April, 1868. 

This invention cannot be described without reference to the drawings. 

1247. W. CALLANDER, Newton Stewart, Wigton, *‘ Apparatus for filling car- 
biges Dated 16th April, 1868. 
his invention has for its object the filling of cartridges with powder and 
shot or balls, by appliances which are, for the most part, s acting, and 
which operate in a rapid and eflicient manner.— Not proceeded with. 
1260, Lieut. F. Bacox, Wymondham Rectory, Leicestershire, “ Breech-loading 
Jire-arms.” — Dated 17th 1868. 

The patentee claims the employment of a coiled spring, in such manner 
that it serves to project forward, the striker being retained until th 
of firing. He also claims the combining a sliding bold and cover, as 
described. He also claims the forming the striker with a T form, or similar 
head, and causing it to travel through a tilariy formed passage in the sear, 
with which passage, as soon as it has passed out, the torsion of the coiled 
striker spring causes it to cease to correspond, so that the spring, which is 
then con ssed, is retained until, by the actionof the trigger overcoming the 
torsional action of the spring, the passage of the sear, and the end of the 
striker, are again brought to ee. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

105. J. Norris and T. QuarM, Bloomsbury, London, “ Cooking apparatus.” 

— Dated \st April, 1868. 

This invention relates to improvements in cook 
racter described inthe specifications of the letters patent granted to R. B. Jones, 
dated respectively February 23rd, 1856 (No. 467), and October 25th, 1803 
(No. 2672), and the invention has for its object improved arrangements and 
combinations of parts, whereby the heat is more effectively utihsed, greater 
facility being afforded for varying the number of cooking operations carried 
on, with additional convenience for packing up the parts more compactly 
together. 

1134. J. G. Toxcve, Southampton-buildings, Chancery-lane, London, ** Lamps 
or apparatus for lighting or illuminatiag.”—A communication.—Dated 3rd 
April, 1368 

This invention relates to the arrangement and construction of lamps which 
resemble candles, the same being made either in glass, opal, porcelain, 
copper, cast metal, or other suitable material. We cannot here quote the 
details.— Not proceeded with, 

149, H. and A. Brycrsow and T. H. Morton, Stanhope-street, Euston-road, 

London, ** Improvements in the construction of organs, and in the application 
of electricity thereta,”’—Dated 6th April, 1368 

This invention is not described apart from the drawings. 

170. H. Fisuer, Sheffield, “ Constructing the handles of teapots, &c.” 
7 , 1863 
invention consists in a mode of inserting a non-conductor or non- 
conductors of wood or other suitable material in the handles of vessels 
intended to contain heated liquids, such as teapots, coffeepots, kettles, hot- 
water jugs, and so forth, such non-conductor being inserted in such a manner 
as to prevent the at from passing from the socket, by which the handle is 
attached to the vessel, to the handle itself, at the same time that it secures 
the handle to the socket, without the use of pins —Not proceeded with. 

1173 J SHeRrwoop, Birmingham, *‘ Lamps,"—Dated 7th April, 1868 

This invention relates to a means of regulating the flame when ignited by 
raising and lowering t kt urrounding or enclosing the wick, instead 
of raising and lowering the wick itself, as usua] —Not proceeded with, 

1229. A. L. Baanam, Manchester, ‘‘ Manufacture of hats or coverings for the 
head, calted * sou’-westers.’”’-- Dated 14th April, 1868. 

This invention relates to a certain description of hats, called ‘‘sou’- 
westers.” The improvements consist in manufacturing such descriptions of 
hats or coverings for the head of one entire piece, without seams or sewing, 
which 1s to be effected by the use of ordinary felt hat making machinery, the 
blocks and steam or hot chamber being altered to suit the peculiar shape of 
the ‘* sou’-wester.”’ 
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Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lightiny Materials, Preparation and Preservation of Food 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

1206. E. C. Brooman, Fleet-street, London, ‘* Photography.”—A communica- 

tion.—Dated 1ith April, 1868. 

The object of this invention is to simplify the ordinary operations of the 
process of photographing with charcoal (carbon), and to improve the results 
which it permits of obtaining. —Not proceeded with, 

1211, H. A. Arncnereav, Paris, *‘ A new method of obtaining heat and light.” 

—Dated \ith April, 1865. 

This invention relates to a new mode of producing and applying light and 
heat. from gases obtained by the mixture of inflammable gases and atmo- 
spheric air or other agents used to assist combustion, supplied under pressure 
in various liquids or liquifiable, pulverised, or viscous matters. The details 
of the invention are voluminous.—WNot proceeded with. 

1214, M. A. F. Mennons, Paris, *‘ Preparation of carbonated or effervescent 

beverages.” - A communication —Dated Lith April, 1°68. 

This invention cannot be described without reference to the drawings. 

1218. B. J. B. M1ixis Southampton-buildings, Chancery-iane, London, ‘ Bleach- 

ing, reviving, and tinting white and coloured feathers, and silk fabrics, &c.” 
—A communication.— Dated 13th April, \868 

The articles to be bleached are placed, for a short time, in a vat or vessel 
containing benzine or turpentine, such articles being immersed for the space 
of at least two minutes in such benzine or turpentine. They are then removed 
and washed in a current of steam, and afterwards dried in the air, or by arti- 
ficial means, under a mild temperature. The goods to be bleached are also 
passed into a bath containing the purest alcohol, and a small quantity of oxalic 
acid, about one ounce of oxalic, and being used with about five quarts of 
alcohol; the oxalic acid is previously dissolved, as will be well understood, 
and then mixed with the alcohol. After being passed through the above bath, 
the goods are washed and dried, as before stated. Fortinting silks or feathers 
a bath of alcohol is employed, to which are added the required colouring 
matters, and a small quantity of sulphuric acid (about one ounce of sulphuric 
acid to about eight quarts of alcohol), the colouring matter being previously 
dissolved, and then mixed with the alcohol, the colouring matters being such 
as are capable of being dissolved in alcohol, or held in suspension therein, 
and varying according to shade required, as will be well understood. Aniline 
¢olours are found to answer well. The goods are passed rapidly through this 
Math, and then washed and dried as before, the uniformity of shade depending 
very much upon the rapidity with which the operation is performed. For ob- 
taining vivified shades a similar bath is employed, but having no oxalic acid 
placed therein, the goods being rapidly passea through the bath, and then 
washed in a current of steam, and dried as before stated. 

1251. J. Rorrnson, Creek road, Deptford, Kent, “ Manufacture of paint.”’— 

— Dated \6th April 1868. 

For this purpose the inventor employs as the pigment finely-ground slate, 
and he grinds the same with oil and other materials, as is usual in the manu- 
facture of paint. The slate may be employed alone, and paints of different 
shades may be obtained by selecting suitable slates. 
1258. W. E. Gepcr, Wellington-street, Strand, London, 

oy plicable to the electrical pile, &c.’—A communication.— Dated 17th April, 
1868. 

This new chemical] product is obtained by the reaction of a mixture of 

chlorate of potash and of chlorhydric acid on mercury. The immediate 





result is a chlorhydrate of a double chloride of mercury and potassium.—WNot 
proceeded with. 


e moment } 
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“ Chemical product 


Class 9.—_ELECTRICITY:—None. 


Class.10.—MISCBLLANHOUS, 
Including all Specifications not found uader the preceding heads. 
1130. J. H, Jomnson, Lincoln'svinmyields, Londen, “ Manufacture of cast steel 
and malleuble iron.” — A communieatione—Dated ira: Aprid, 1868. 

This invention relates to a peculiar process. for» manufacturipg east steeh 
and malleable iron direct from, cast iron, and.to certain peculiar constructions 
and arrangements of appa ta be loyed for that.purpose. The 
peculiar process whereby cast iron is converted into cast , or malleable 
iron, consists, jally, inthe use of oxides of iron as it comes from the 
puddling furnace, or, which the —— prefers, steel, iron, or iran curlings, 
somewhat similar to the beech shavings. used in vinegan genenatosy. The 
details of the invention are voluwrinous, 
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1131. J. V. Jones, and,G,. J, Witeiams, Birmingham, “ Manufacture of: 
rramentad 


metaldic tubes.’ — Dated 3rd April, 1863. 


or i 
This.inventioa consists in making,the said,tubes by takingya plain: strip of | 


sheet, brass, or other sheet metal, and indenting or impressing upon the said 
strip.the required ornamental pattern or design by means of rells, and, finally, 


bending the.ornamented strip into an open jointed tube in the ordinaay | 
manner; also making the said tubes by taking a.compound strip, made sub- | 
stantially in the manner described, ormamenting the said compound strip by 


rolls, and, finally, bending the compound ornamented strip inte an open-jointed 
tube in the ordinary manner. 
1133..W. Winntams, Tividale, Staffordshive, “ Manufacture of tin and terne 
plates." — Dated .rd April, 1865. 
The patentee claims conducting the manufacture of tin and terne plates by 
using a washman’s pot, divided into three or more compartments, each com- 


trated in the drawings. 
1155. T. Rowse, Old Ford, Bow, and S. Scewrt, Chelsea, London, “ Manufacture 
of paper-hang iags.”’— Dated 3rd Apri, \368. 

This invention consists in the use and application of finely ground cork. as. a 
substitute for flock in the manufacture of flock paper hangings, whereby a 
novel character of ornamental surface is produced. 

1136. H. C. Buremer, Welliagton street, Strand, London, “ Tobacco pipes ”’— 
Dated 4th Apri, 13638 

The inventor proposes to make the st 
the two perforations running paralle] to cach other; one of these perforations 
forms the usual passage for the smoke; the other is intended to contain a 
needle, or thin red of metal, or other suitable material, to be used for the 
purposes of clearing out the bowl, probing the charge, and cleaning the 
smoke conduit of the stem itself.—Not proceeded with. 

1138. W. Jonunson, Kensington, ** Machinery for compressing and mouldiag 
coal, pet, clay, &c.""—Dated Ath April, 1363. 

This machinery is made of two double-acting steam or hydraulic cylinders 
placed horizontally one over the other, and communicating motion to each 
other alternately. The lower or compressing cylinder has attached to the 
piston rod on either side a plunger, v ly into a short mould or 
die, the upper part of which is madetoopen and shut by the action of the upper 
cylinder for the reception of the material to be ssed, while the outer 
most side of the mould is also a revolving shutter, which, forming one side 
of the mould when the material is being compressed, opens when this has 
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been accomplished, and allows the co ressed block to be discharzed.—Not 
proceeded with. 
1114. R. NABBS, Peckwater-street, Kentish Town-road, London, “ Loeks and 


latches.’ Dated 4th April, :868 
In constructing door-locks with two bolts, one a latch bolt and the other a 
lock bolt, the patentee constructs and operates the latch bolt in the following 
manner :—the foremost part of the bolt is made rectangular in section, as is 
usual, and passing through corresponding slots in the front plate of the lock, 
Projecting from the rear end of this part of the bolt is a stem (by preference 
cylindrical) whieh extends back to the rear end of the lock; the rear end of 
the stem passes throu a evlindrical hole, in a guide or support fixed to the 
casing of the lock ; the bolt is constantly pressed forward by a spiral spring, 
one end of which bears against this fixed projection on the lock case, and the 
other end against a collar on the stem of the bolt. In the portion of the stem 
which projects back in rear of the fixed projection on the lock case is a slot, 
through which is passed the tail end of a lever, which is acted on by horns of the 
follower on the lock spindle, or the follower, which is fast on this spindle may be 
made with one horn only, the outer end of the horn being itself passed through 
the slot in the stem of the bolt; or the follower, or arm, on the lock spindle, 
or the tail end of a lever acted upon thereby, might otherwise be connected 
with the stem of the bolt 
close up to the rear-end of the lock case, so that the spindle knobs will be at as 
great a distance as possible from the key which works the lock bolt; or the 
slot, instead of being at the rear end, can be made at the fore end, and so the 
knob brought near the edge of the door if desirable. 
1145. C. E. TURNBULL, Camden-square, London, ‘ 
—Dated 4th April, 1868 
This invention consists, First, in forming the stems or points of paper 
binders, or eyelets of a curved sectional form, in order to give additional 
strength thereto. The invention relates, Secondly, to means or apparatus em- 
ployed to operate upon such description of paper binders, or ts, when con- 
necting together paper and other articles thereby.—Not proceeded with. 
1/48. J. GRIFFITHS, Chesterfield, Derby, and J, JEAVONS, Sheffield, “* Manu- 
Jacture of ptles of tron, or steel.”--Da‘ed 4th April, \»68 
ists in building up, in the manner described, 
1, into piles, for the manufacture of rails, angles, axles, 
tyres, shafts, and bars of other sectional forms, and for other purposes, ina 
pecial manner, a description of which we cannot give space to here.—Not 
pr oc0eeded with, 
1.51. E. HAY, Lombard-street, London, ‘‘ Apparatus for measuring and indi- 
cating the passage or flow o’ liquids."—Dated 6th April, 1868 
Here the liquid to be measured is caused to flow through an annular 

















Paper binders, or eyelets.” 
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hamber, which thereby becomes filled. In this annular chamber there is a 
series of buckets, floats, or paddles, supported so as to move therein from 
axis capable of revolving. These buckets, floats, or paddles, by the action 





of the liquid passing through this chamber, have motion given to them to 

move the axis to which they are affixed. The 

chamber is formed with teeth or serrations, whic! 

liquid on. buckets or hollow floats. As the br 

volve, and give motion to the axis to which the ; motion is given 
from such axis, to a chain or series of whee indicate the 

extent of liquid passed. The passage or flow of the liquid is regulated by a 

cock or tap, or cocks or taps.—Not p- ocecded with, 

1154. C. H. GARDNER, West Harding-street, London,and C, H. BICKERTON, 
Oldham, “ Lithographic, zincographic, and typographic printing machines.” — 
Dated th April, 1868. 

One object of this invention is to elevate and depress the table so as to adapt 
it to various thicknesses of stone or printing surface. The next object is to 
cause the registering points to work in a steady and uniform manner, and to 
strike through the feeding board to the same extent, whatever their position 
with respect to it’ The next object is to obtain a proper lay of the paper, or 
other material for receiving impressions, so as to get reg ty of adjustment 
at the edge, and uniformity of margin. The next object is to actuate the ink 
roller simply and effectively ; also to cause it in each revolution to be touched 
twice by the duct or roller. The next object is to raise the ink rollers free of 
the slab effectively. The next, to the engagement and disengagement of the 
cylinder, and the rack which drives it. The details of the invention are 
voluminous. 

1158. J. PeRRy, Ro hdowney Brewery, Queen's County, Ireland, “ Packing 
bottles,’ &e.—Da.ed (th April, 1868. 

The patentee clai 
receptacles, or cells, fitted inside packing cases, bins, or racks, and disposed 
in rows, se as te break joint with each other, substantially as described. 

111. A. V. NEWTON, Chancery-lane, London, ‘‘ Bathing shoes,” — Dated 6th 
April, 1864. 

These bathing shoes will allow the water which has. entered to escape im- 
mediately, by means of holes arranged for that purpose, in the sole, or in the 
upper of the shoe. The sole is made of leather, supported by a thin plate of 
metal, in order that it may not bend or warp by reason of its immersion in 
the water The shoes may be covered with any suitable fabric which is not 
susceptible of being injured by damp. 

1163, J. CASSON, Shefield,*' Machinery for planing wood.”—Dated 6th April, 
186%. 
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This invention will probably be described in a future number of this 
journal. 


1164. E. WATTEEN, Middlesborough-on-Tees, “ Screw taps, &c.” — Dated 7th 
April, 1868. 

This invention consists in forming flutes or flat sides along the entire length 
of screw taps, and in driving the taps through the said flat sides or flutes, 
whereby the driving portion is always in immediate relation to the cutting 
part, the torsion being thus distributed equal.y over the tap; also, by making 
the sectional area of the taps equal, or nearly so, throughout their length, they 
are less liable to become distorted in hardening, and being of an uniform 
strength they are more durable. 

1166. H. J. biTMArs, Pancras-lane, London, ‘* Apparatus for the consumption 
of smoke.’ —A communication.— Dated 7th March, ' 868. 

This invention is not described apart from the drawings. 

1168. W. NALL, Leicester, ‘* Apparatus for holding and igniting matches.”— 
Dated 7th April, \863. 

The object here is to afford a safe and ready means for obtaining light with- 
out the inconvenience and danger arising from the ordinary methods of 
keeping and lighting matches, and the said invention consists, chiefly, in the 
combination of a box, or holder, with peculiar devices, whereby matches 
contained in the said box or holder are ejected and ignited automatically and 
singly as required, The invention also consists in the employment of per- 





By this arrangement the lock spindle is brought | 
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inns the packing of bottles and similar articles in tubular | 


cussive action, 
matches, 


1171, F. SUEPSON end)S. » Handeworth, Staffordshire, 
af iren, dec." Dated tte April, 1368, NnerY 
fening,of; the plates.is,called. the cold. rolling pro. 
a 


e 

the. plates being fed to the rolls, by : This invention consis 
bining two § quae of hard er chilled rolls inte .a machine in. the — 
scribed, and passing the: irom sheets or plates through the:two pairs of rolls at 
one operation, instead of passing the sheets or plate through separate Pairs of 
rolls at.two mya ng ag.is ordinarily practised. The invention consiats, 
furthex, of self-acting, mechanism for feeding the sheets or plates.to the said 
combined rolls.—Not proceeded with. 

—Dated 


1090, M;, HAWTHORMWALT2 and. Tl. ABBOTT, Lameaster, “ Taps, dee.’ 
circular 


31st March, 1868. 

The essential feature of this invention is theapplieation. of two 
dises or facings of, metal, leather,, woed, steatite, ebanite, vulcanite, glass, 
bone, ivory, p lain, earthenware, soap gutta pereha, or other suitable 
material having a corresponding curved slot-hole in each for the water way, 
1091. H. BK. Weopoees, Low door, Yorkshire,“ Metal for axles, shafts, rails, 

&c.” —Dated 31st 186s ‘ 

This invention relates to the manufacture of metal especially suited for 
shafts, rails, tires, and other where hardness and malleability are 
required, and. consists in the employment of steel bars with the iron in the 
puddling furnace, such steel bars being cut into bars-of suitable lengths and 
added to the iron in certain proportions, according to the purpose and degree 
of hardness and malleability required.— Not proceeded with. 
1995. H. BESSEMER, Cannon-s'reet, London, “ Manufacture of malleable iron 

and steel.” Dated 31st March, \368. 

One important object sought to be accomplished by means of the present 
invention is a more ready and less expensive means of fusing decarbonised, 
or partially decarbonised iron, or malleable iron or steel, by means of the 
combustion of solid, gaseous, or liquid fuel, in such manner that the heat 
generated by their combustion shall be applied in numerous powerful jets or 
streams as from a number of blow pipes, such jets, or streams of fire, or 
gaseous or fluid combustible matter in combination with atmospheric air 
being forced or driven in, between, or among the solid pieces of metal to be 
fused, and into and among the particles of fluid metal derived from their 
fusion, and into and among the particles of any fluid carburet of iron that 
may be added to the charge of malleable metal for the purpose of facilitating 
its fusion, or adding the necessary quantity of carbon thereto. The details of 
the invention are voluminous, 

1177. D. LAN, Cork, Ireland, “ Manufacture cf floor and other cloth, or cover- 
ings for floors.'—Dated 7th April, 1x68 

According to one part of this invention, the patentee 
floors, which m so beemployed as a coverin 


instead of a rubbing or frictional action for igniting the said 
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of several compound slices, or veneers, of timber; the several slices being 
attached together by webs of woven cloth, by parallel threads, by paper, or by 
other flexible material or materials applied at the back thereof. 
. Ebbw Vale, and T. JONES, Govilon, Monmou'hshire, “ Many. 
into semi-steel. or steel. Dated st. pril, Inge 
This invention consists in submitting wrought iron to t tion of gases 
under pressure, in any suitable gas light, vessel, or receiver), such as hydro- 
carbon and carbonic oxide, either alone or in conjunction with nitrogenous 
compounds, such, for instance, as cyan or ammonia, or Other gases 
contaming nitr 1 in admixture, preterrin howe rT, the lorimer, to convert 
it into semi-steel or steel, or for the pury of casehardening it. 
1182. G. H. Patmen, Lewisham, Kini, “ Spring brace.” —Dated 8th April, 
1868. 
We cannot with advan 3] to stails of this invention. 
1183. W. R. Lake, Southampton-buildings, Chancery-lane, L:ndon, “ Ma- 
chinery for cutting and working rocks."—A communication.—Dated 8th 
April, 1868, 
This invention has reference to two former patents, and is not described in 





detail apart from the drawings. 

1190. C. DovuGuiass, Edinburgh, ‘* Implements in cutting the teeth of wheels, and 
in apparatus employed therein,” Dated 8th April, 1563. 

It is proposed, according to this invention, to use either annular or helical 
cutters so shaped that one cutter will answer for all wheels of the same pitch 
or distance between the teeth.— Not proceeded with, 

119}, W. Cuapman, Aennington Park-road, Surrey, “ Apparatus for shaving 
or chamfering leather, &c.' —Dated Sth April, \»63. 

The inventor employs a rotating diamond-shaped cutter or blade, below 
which he places an adjustable plate for regulating the amount of cut, accord- 
ing as it is desired that more or less material should be removed from the 
substance to be skiveé or chamfered, and upon this adjustable plate the mate- 
rial to be treated is placed. The base plate of the apparatus is furnished with 
a standard having bearings for the shaft or spindle of the rotating cutter, to 
which motion is imparted through suitable gearing, and the cutter he 
provides a wheel having its periphery covered, by with india- 
rubber. Above this wheel is an adjustable plate « in position by 
means of a spring, so that the material to be ope pressed by the 
plate or foot against the periphery of the wheel, by the rotation of the 
latter is fed to the cutte Not proceeded with. 

192. J. Firrer, Birmingham, * Alarums.”—Dated 9th April, 1868 

This invention consists of the arrangement or combination of the parts of 
alarums to be fixed to doors, or fixed or placed elsewhere for the purpose of 
giving an alarm in cases of attempted burglary, and to be used for giving 
alarms generally, whether indoors or out of doors. the improved alarum 
consists of a short barrel to be charged with gunpowder, the said barrel having 
a nipple on its end, on which nipple a percussion cap is placed and a hammer 
or lever, pressed towards the nipple by means of a strong spring. There are 
other arrangements for actuating these parts.—Not proceeded wih 
1195. A H Sriut, Rorkbro’-house,and D. Lane, South Mall, Cork, “ Manu 

Sacture of yas.” —Dated 9th April, 1868. 

For this purpose the patentees mix small coal with gas tar, and they mould 
the mixture bricks or bloc these bricks or blocks they charge into gas 
making retorts, and heat them to a bright red heat, and so they obtain an illu- 
miniting gas of good quality, whilst at the same time the bricks or blocks 
are converted into a hard and valuable coke. The tar and small coal may 
advantageously be mixed in the proportion of, say, thirty gallons ef tar to one 
ton of small coal. 

1196. W.B. Ropiws, South Molton-street, Oxford-street, London, ** Garden 
engines, &c.”"—Dated 9th April, \468. 

The patentee claims the constructing garden engines and other similar hand 
pumps with, in lieu of a piston, a hollow pl . through which the water 
passes to the jet, as described. He also claims the constructing garden en- 
gines and other similar hand pumps with the handles by which the plunger 
or moving part of the pump is worked, connected with the delivery nozzle, in 
such manner that the handles may be used to direct the said nozzle as above 
described. He also claims the constructing garden engines, and other similar 
hand pumps, with an out-let plunger, with projections at its inner end, guiding 
it in the cylinder or vessel in which it works, and continued internally at its 
outer end, as described. 

J. H. Wuirenean, Royal George Mills, near Manchester, “ Apparatus 
Sor removing soot from the surfaces of heating tubes."—Dated 9th April, 
1868. 

The heating tubes are arranged in a smoke-box or chamber in the flue, and 
they are placed horizontally and parallel the one to the other, and they are 
divided into several sets, and the tubes in each set are placed vertically one 
over the other. Over every alternate set a horizontal axis is placed, having 
chain pinions, one at each end, on which endless chains hang. ‘These chains 
encircle the set of tuoes and pass around guide pulleys at their lower ends. 
To the endless chains are fixed scraping blades of thin sheet steel, each blade 
being parallel with the pipes, and fixed to one of the endless chains at either 
end. The blades are curved, so as approximately to fit to the pipes. ‘here 
are scrapers, both on the outer and inner sides of the endless chains; those on 
the inner sides scrape the pipes which the chains carrying them encircle, whilst 
the scrapers on the exterior scrape on one side of the pipes of each of the 
adjacent sets. The axes with the chain pulleys upon them are slowly rotated 
in any convenient manner, and as each scraper is brought opposite a space 
between the tubes, it springs into the space, and, as the chains slowly travel, 
the scraper yields back to pass the tube, its edge scraping against it all the 
time, and it thus passes over about half of the circumference of the tube, and 
the other half is seraped from the other side. 
1198. G. T. Bousrretp, Loughborough Park. 

and in machinery for cutting dies and tap: 
April, 1868. A 

This invention cannot be described without reference to the drawings. 

1216. A. Barciay, Kilmarnock, Ayrshire, ‘ Apparatus to be used in condensing 
steam in steam engines." — Dated \\th April, 1868. 

The invention relates to certain apparatus for effecting a speedy and econo- 
mical condensation of the exhaust steam escaping from the cylinders of steam 
engines, by the employment of which the construction of such engines 1s 
much simplified. The apparatus is attached to the exhaust pipe or pipes of 
the engine, and consists of one or more passages, terminating in nozzles 
through which the exhaust steam escapes and mixes with water or other 
condensing fluid or liquid issuing from one or more nozzles, ur passages. 
The passage or throat is extended to such length, and contracted at its extre- 
mity, so that the jet of condensed and condensing fluid, in issuing therefrom, 
completely fills it as a stream of dense fluid or liquid, so that there may be no 
room for the passage of atmospheric air inwards to the condensing instrument. 
More perfect a vacuum chamber is placed between the extended passage and 
throat, and in the event of, at any time, more steam passing through than the 
liquid or fluid is capable of condensing, a chamber is formed in any con- 
venient part of the exhaust pipe, constituting a reservoir into which such 
surplus may be received as condensed or uncondensed steam. 

1213. A. Wooncock, Edinburgh, Apparatus for suspending pictures.” —Dated 
11th April, 1868. . 

The patentee uses corrugated metal bands, either suspended vertically from 


below 
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Brixton, * Improvements in dies, 
—A communication.—Dated 9th 
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r bar secured to the upper part of the wall, or to a strong nail or screw 
ten therein. These corrugated meta] bands serve as racks, up and down 
which attacliing hooks are free to slide, but to which they will hold fast when 
| 


sustaining @ weight. 
1202. L. VewsTRart, Paris, “ Apparatus for barntag petroleum end other 
snftamnable vils for heating steam boilers, dc.” —Dated wth April, 1-08. 


This invention relates to means of remedying ‘certain disadvantages, so as | 
to permit of all’ kimds of. mineral oils bcing used without danger. In order to 
tect the oil reservoirs from the action of shot, the patentee encloses them 

adouble asing, leaving a space between to be’filled with some suitable in- 
combustible material of a light nature, so as to stay the force of a shot, ‘and 
deaden its effect. The product he prefers to use, on account of its cheapness, 
js wood/sawdust, highly inmsyegnated with a-eoncentrated solution of some | 
jncombustible salt of a cheap nature, such av chloride of ea’cium, for exam- 

After this-salt has been absorbed by the sawdust, he caleines the -latter 
te vessels, so as to increase its incombustible properties, by means of 
which he obtains a light charcoal, to te packed’ tightly in the space between 
the double casing of the reservoirs, so as'to deaden the force of tive -shot, or, 
in case of its penetrating the reservoir, to-absorb‘ the oil and prevent’ its 
exploding In order to overcome the remaining objections ‘he: ntes the :fol- 





mounted on a swivel frame, or by swivel nippers, the holders being traversed 
along guides to subject the fibres tothe action of a pair of card belts or 
toothed or spiked’aprons or chains, with combs connected’ thereto. ‘These 
card belts or Other equivalents act simultaneously on both sides of the tuft, 
the teeth intersecting each other when the tuft has passed through one pair of 


guides, then opened at the tuft of fibres drawn partly through them by a 
comb, or supplementary jaws, or other agents; the holders are then again 
closed and moved forward, so that the other end of the tuft may be presented 
to the action of a second pair of card belts or other equivalents, which 
operate on the end of the fibres, and’ by this means the noils, or short fibres, 
and impurities, are removed from the bong fibres. The mechanism for open- 
ing and closing the holders is similar to that 4 ibed in the cifieation of 
the patent above referred to. 

1240. R. Oxtanpv, Compton Gifford, Plymouth, “ Treatment of ores and 
minerals containing copper to extract copper therefrom.”’—Dated 15th April, 
1868, 

The patentee claims the treatment of ores and mitterals‘containing copper 
associated with sulphur by calcining or roasting. then reealcinimg or re- 
roasting the ore in presence of muriatic acid or chloride of fron, and 








Jowing arrangement of apparatus :—He takes a sheet iron tube of | 
diameter, through which he passes the air for feeding the furnaces over the 
troleum contained in the reservoirs; and the air, being thus brought in | 
contact with the surface of the oils, carries away or absorbs all the’ inflam- | 
mable vapours, andconveysthem to'the furnace In this'manner there will 
never be any pressure or gases existing in the reservoirs. | 
1203. J. Surctirre, Bradford, Yortshire, ‘Outline maps, charts, plans, and | 
similararticles for educational pacr poss.” —~ Dated Vth April, tR68. 

This invention consists in the procduetion foreduentional purposes of in- | 
delible outlines, upen-paper, cloth, or other suitable material, having the sur- | 
facecovered or coated with a preparation of lamp black or other substance, which | 
will receive markings of slate-pencil or chalk, and which markings can be | 
easily rubbed out.—Nol proceeded with. ! 
1207. T. H. Bayuts, “ Manufacture of bed guards.” —Dated \1th April, 1868. | 

This invention consists‘in making a patent bed guard to place over and com- 
pletely cover the top of a crib, cot, basimette, or bedstead (trevally open), and | 
to fasten it, so that the inmates are prevented getting out until released. The 
in’ entor either attaches the patent bed guard to the crib, cot, bassinette, or 
bedstead by hinges, locks, orsome other way, or he has it separate, so that it 
may be put on or taken off at discretion. He makes the patent bed guard 
either of wood, metal, fabrics, cr other material. — Not proceeded with. 

208. J. C. Wiisonx, Lime-sirect, London, “ Hydraulic packing presses.” — | 

Dated \1th April, 186%, | 

This ‘invention consists, ‘First, in constructing hydraulic packing presses 
with the cylinder placed at the top imstead‘of at'the bottom of the press, and 
8 orted by-tire usual: fournmallcatle irom columns in: combination with two 
boliow pillars or pipes, whieh enclose the weightsnecessary to counterbalance 
the weight of the ram, and other parts attached thereto, and.at the same 
time serve as guides for the proper direction of the ram. Secondly, the com- 
dinetion of the above described press, with a simple wooden box, for holding 
the material to be pressed, made in layers’ of @ convenient depth, and fastened 
at the corners by nreans of wedges, s0 that as the ram of the press deseends 
these layers can be gratwmlly removed, until the bale is compressed to its 
final size, when the whole are taken away, and the bale is left quite free for 
being properly roped.—Not proeceded with. 

119. J. Rorugny, Yorkshire, “ Apparatus for getting and hewing coail,stone, | 
ac." — Dated ath April, 1*68 

This invention relates to certain peculiar constructions, arrangements, and 
combinations of the cylinder, pistons, piston rods, cormecting rods, and picks 
or cutters of machinery, or apparatus employed in getting and ‘hewing coal, 
stone, or other minerals, whereby an economy of power is obtained, the 
machine is rendered ‘more steady when in actton, and the distance or space 
between the pick-head and the actuating cylinder of the machine is reduced. 
1220. R. Ravuey, Birmingham, and J. Rorueny, Leeds, ** Machinery or 

Apparatus jor getting and hewing coal, stone, &c.""—Daled 1bth April, 
1868. 

One modification of this trrentiorrrelates to certain peculiar arrangements 
of apparatus for actuating the picks or cutters of eoal hewing maehines in- 
tended to be driven by steam or compressed air, and consists in the ewploy- 
ment, for that-purpose, of a-quadrant cylinder secured to the framing of a 
truck or carriage, within which quadrant cylinder a diaphragm or piston 








Teciprocates on an axis, such axis forming the axis of the vibrating pick or 
cutting tool itself, thereby dispensing with lever arms, connecting rods, and 
piston rods.—Not proc eded with, | 


1222. T Foster, Streatham, Surrey, ‘* Manufacture of compounds of india- 
rubber, gutta-percha balata, parkesine, solid paragin, or vegetable oils, and 
vegetable fibre."—Dated \\th April, 1868. 

This invention has for its object improvements in the manufacture of com- 
pounds of india-rubber, gutta-percha, balata, parkesine, solid paraffin, or 
vegetable oils, and vegetable fibre. The details of the invention are too 
voluminous to admit of our quoting them here. 


1223. G. E. Dowestuorps, Leeds, “ Apparatus for getting coal, &c.”—Dated 
13th April, 185". 

One portion of this invention consists in apparatus for carrying picks or 
cutters, when used in getting coal, &c., which, as the apparatus is moved 
forward, a rectilinear to-and-fro motion given to them to cause them to cut a 
groove into the coal or mineral, some difficulty being experienced in removing 
from the groove the small pieces cut away by the cutter. These small pieces 
cake together into a hard mass at the bottom of the groove, and considerably 
increase the resistance offered to the cutter at the end of its stroke, as the 
pieces carmot pass away. Now according to this invention, in order to 
facilitate the breaking off and removal of the pieces which are to be cut away 
by the cutter at the end of its stroke, the inventor employs in combination 
with such cutter a light lever pick, which works in the groove cut by the first 
cutter; this lever pick turns at one end on an axis carried by the machine, 
and at its other end carries a cutter. Beforeeach blow of the rectilinear reci- 
procating cutter a blow is given with the lever pick,‘and its cutter them acts to 
clean or cut smooth the bottom of the groove, and also to penetrate a short 
distance into the coal or mineral at the back of the slice or strip which is to 
be cut away at the next stroke of the rectilinear reciprocating cutter. The 
bottom of the groove being thus rendered smooth and even, and the slice or 
strip to be removed by the rectilinear reciprocating cutter being undercut at 
its end, the slice or strip will readily be cut off, as the pieces will be able 
Tteadily to break off and to pass away.—Not proceeded with, 


1227. J. Surrn, Leeds, T. W. Mixuer, Birstwith, and T. Dow, Redhill, 
Surrey, ‘* Manufacturing wheat and other grain into meal and flour.” — 
Dated \4th April, 4 

This invention consists in simplifying and rendering more effective and 
economical the operations of manufacturing wheat and other grain into meal 
and flour, which the patentees propose to effect by the use of novel and im- 
proved machimery and appMances of the following construction :—First, ma- 
chinery and applianees of cleaning, screening, and decorticating wheat and 
other grain. Secondly; machinery and appliances to be ted to mill- 
stones for collecting and discharging the stive in a more ready and effective 
manner than heretofore, using blast or exhaust, either separately or combined, 
for that purpose, as commonly practised. Thirdly, machinery tobe adapted 
to flour machines for separating the flour from the bran, and for separating 
and discharging the different qualities of the product. } 
1230. E. P. H. Vawowan, Chancery-lane, Lomdion, “‘ Manufacture of ceramic 

tesserx, &c.""— A communication.— Dated \4th April, 1868. 

The details of this invention are too veluminous to admit of our quoting 
thenr here.— Not proceeded with. 

1291. J. H. Jounson, Lincoln's-inn-fields, London, ‘‘ Saw handles."—A commu- 
nication.—Dated \4th April, 1868. 

This invention consists in making a saw blade with a slot in the rear end, 
which slot, in. form and size, corresponds to the form and size of a bolt 
carried on the handle, one end of which bolt is provided with screw threads, 
to which is fitted ascrew nut, placed in a recess made in the said handle ; 
the back end of the said blade is fitted into a groove made in the front end of 
the handle. The part of the handle which is grasped by the hand of the 
operator is formed of wood, and is secured to the metal parts by means of 
screws or rivets.—Not pr with, 

1233. M.P. W. Bovtton, Tew Park, Oxfordshire,“ Apparatus for receiving 
motion or energy from fluids.” —Dated 14th April, 1868. 

The details of this invention are too voluminous to admit of our quoting 
them here. 

1235. W. Warts, Turner’s-court, St. Martin’s-lane, London, “‘ Mangles.”— 
Dated 15th April, 1868. 

This invention consists, chiefly, in the novel means for giving to the 
Moving part of the mangle a reciprocating or to-and-fro movement upon its 
bed, and also in peculiar devices whereby the tipping of the moving part at 
either end, to allow the rollers to be put in place and removed, is readily and 
conveniently effected.— Not proceeded with. 

1237. G. GLover, Ranelagh-road, Pimlico, London, “ Certain improvements in 
the arrangement and construction of submerged or subaqueous lamps, and in 
the fluid used in and adapted to such lamps.”—A communtcation.—-Dated 
15th April, 1868. 

This invention consists in the employment of certain hydro-carbonaceous 
fluids, either separately or in combination, to product light in lamps 
especially adapted to submerged or subaqueous lanterns, and also in the 
arrangement and construction of subaqueous lamps for lanterns to burn hydro- 
carbonaceous fluids, thereby producing perfect combustion, and emitting the | 
Sreatest amount of light, thus doing away with the objections and defects 
consequent on the use of oil-burners for lamps used in submerged lanterns. 
1239. W. S. Firetcuer, Bradford, Yorkshire, “ Ma hinery for combing and 

lressing silk, flax, china grass, cotton, &c.”—Dated 15th April, 1868. 

This invention ‘has reference to a previous patent, granted to J. Smith, and 

a the 7th September, 1867, No. 2533. In performing this invention the 





of fibres is presented to:the nipping jaws or holders by feed rollers, 





ly lixiviating the ore so as to dissolve out the copper as chloride. 

1241. R. Warp, Mewcastieupon-Tyne, *‘ Machinery for spinning or twisting 

tobacco.”"—Dated \bth April, 186%. 

In_ place of the present methods of running the tobacco on to the reel, to be 
afterwards taken offand formed into rolls, the inventor runs the tobacco on 
to the’reel in the roll form, as required for sale-—Not proceeded with. 

1242. R. Rosy, Bury St. Edmunds, Suffolk, “ Construction of horse rakes.’’— 
—Dated Sth April, 1868. 

This invention relates to anovel arrangement of parts, whereby, when the 
take is:full of colleeted material, the power of the horse is employed to raise 
the tines,and liberate the material. The way in-which the ‘patentee attains 
this end will be understood by referring to the drawing. 
¥H9. H.S. Evans, Bartholomew Close, London, “ Taps, valves, or apparatus 

Jor measuring and registering the quantity of liquid passed th rethrough.”— 
Dated \6th April, 1868. 

This invention has forits object improvements in taps, valves, or appatatus 
for measuring and registering the quantity of liquid passed therethrough, 
and relates to the application of a novel arr and combination 
parts, whereby given’ quantities of liquid can be drawn off from a cask or other 
vessel, and the number of such quantities registered 
1252. H. G. Farreunn, Goswell-road, London, “ Portable machinery for tarn- 

ing; screw-cutting, boring, and slotting, d&c.""—Dated \7th April, \*68. 

The great length of the specification of this invention precludes our 
describing it‘here. It will probably be described in a future number of this 
journal. 

1254. G. D. Krrror and P. Brorurenuoop, Compton-street, Clerkenwell, 
London, * Apparatus for refrigerating or covling worts und other liquids.” 
—Dated ‘7th April, 1868. 

This invention consists in so constructing the apparatus as to cause the 
liquid to be cooled and the refrigerating fluid to circulate in opposite 
directions through successive pipes, tubes, or passages and chambers 
respectively, thereby exposing each for a lengthened period of flow to the 
influence of the other, and’so as also to keep the tubes full, provision being 
likewise made for quickly emptying and readily cleansing them. 

1256. W. Gorman, Glasgow, ** Improvements in the manufacture of iron and 
steel.” — Dated \7th Apri’, 1865. 

This invention has for its object the manufacturing of ‘ron and steel in an 
improved manner, and with a diminished expenditure of fuel. One part of 
the invention relates to the manufacturing of the same metals from the 
slag, cinder, or refuse ordinarily produced in refining crude or cast iron and 
in making malleable iron. 

1259. W. E. Gepoe, Wellington-street, Strand, London, ‘‘ Apparatus for 
pulling boots and shoes on the feet.’’—Dated \7th Apri!, 1863. 

This invention cannot be described without reference to the drawings. 

1264. T. Braprorp, Argyll-square, London, ‘‘ Churning, &c.”—Dated 18th 

Ap Istis. 

The patentee claims the apparatus for agitating liquids for churning, 
mixing, and washing, but more especially for churning purposes, in which 
counter or opposing currents are produced by two or more air chambers being 
put in motion, such liquid currents being directed through intermediate 
spaces or openings formed of bars or perforations, as shown in the drawings 
and described in the specification. 

1270. W. Lunp, Jewry street, London, * Turning off crosshead wrist pins, crank 
pins, &c.”"—A communication.—Dated \sth April, 1863 

vention relates to turning off crosshead wrist pins, crank pins, and 

all similar work while stationary and in place, and consists in the employ- 

ment of a hoop or ring put around the work to be turned, by being made in 








| eard belts or their equivalents; and the helders are traversed laterally on | homogeneou 


of | 


sections, and revolved about it in a grooved case for the purpose of carrying | 
a ' 


the cutting tools. 


1276. T. A. Wanrincton, Carlton-road, Kentish Town, ‘‘ Candlesticks, &c.”— 
Dated 20th Apru, 1868. 


The patentee claims any candlestick branch, or candle and taper-holder, of | 
whatsoever kind, and of whatsoever material made, which has a parallel or | 


** undercut " hole or receptacle with one or any number of V or other shaped 
projections or corrugations on the inside of the same, extending entirely or 


partially from the top to the bottom of the holes, whether they run in a direct | 


vertical line or receptacles, or inclined in either direction; or if they form a 

thread or threads, or portions of a thread or threads, of a screw, or any other 

arrangement of a similar kind by which the end described is attained. 

1277. C. D. Anet, Southampton-buildings, Chancery lane, London, “ Press 
copying letters &c.""—A communication —Dated Oth April, 1*68. 

This invention has reference to an improved system of copying letters and 
other documents by moistened paper and pressure, whereby the imperfections 
of such copies as at present produced are obviated. For this purpose a 
number of pieces of linen, cloth, or other suitable fabric capable of absorbing 
moisture, are placed between two pieces of cardboard, previously soaked in 
water, and contained in an ordinary bookcase, which is then subjected to 
pressure. For copying a letter the ordinary copying paper is placed on the 
letter in a dry state, and upon this is placed one of the pieces of linen 





moistened by the above process, which is then covered with oiled paper, and | 


the whole is subjected to pressure in the ordinary copyimg press. When two 
or more pages are to be copied simultaneously, a piece of the linen and a piece 
of oiled paper are placed upon each page of copying paper which is to receive 
the impression. After removal, the piece of linen is carefully replaced in a 
stretched condition in the cover containing the other pieces, which should be 
kept under the press when not in use, and the cardboard should be moistened 
once aday. If the cardboard and linen should have a tendency to become 
mouldy after long usage they should be treated with oil of camphor. 


1293. W. Gonse, Birmingham, “ Preparation of strips of iron and steel for 
the manufattnre of flat-potnted cut nails.” — Dated 2\st April, 1868. 

The patentee claims rolling strips of iron or stee] of a taper or wedye shape 
in cross section, or of the figure of two or more of the said taper or-wedge 
shape, from bars of Swedish iron, or of the kind of steel called Bessemer 
1s-metal, or other kinds of iron or steel having little or mo fibre; the 
said strips being formed by being passed through the rolls lengthways, and 
cutting up the said strips transversely to form flat pointed nails, as described . 
1295 A. Pacer, Loughborough, *‘ Apparatus for hauling, tightening, or pull- 

ing of ropes. cords, chains, &c.” Dated ?\st April, 1868. 

The great length of this Specification precludes our quoting it at sufficient 
length for an intelligible abstract. The invention will probably be described 
and illustra ed in a future number of this journal. 

1296. G. Cotes, Greshaméstreet, London, and J. A. Jacaves and F. A. Pax- 
sHAWE, Tottenham, ** Produetng thin strips or fllaments from various sub- 
stances.”” -Dated-2\st Apri!, 1868. 

This invention is intended to be used more particularly for dividing sheets 
of vulcanised or unvulcanised india-rubber into threads. This object has 
usually been effected in a kind of lathe, or other analagous machine, by means 
of knives or cutters having fine, thin, and sharp cutting edges. The pateritees 
have found that these sharp edges are very liable to become biunted and get 
out of order, so that then they will not cut the rubber cleanly and will not 
leave a good square edge. To obviate these inconveniences and difficulties 
they use pairs or sets of cutters with square edges. A number of these eutters 
may also be used in combination, so that several threads may be made simul - 
taneously from the same stieet of rubber. 

1299. A. D. Rewsttaw, Fetter-lane, London, “ Clipping the wool or hair of 
animals” Dated'2\st April, 1868. 

This invention relates tovan ‘apparatus for shearing sheep and clipping'the 
hair of horses and other animals, by the aetion of reciproéating cutters whtich 
move across the edges of fixed cutters-and work in both directions:—Not 
proceeded with, 

1307. C. B. Incuam, Manchester, “ Stamping, dating, indicating, or ether- 
wise impressing marks or designs.”—A comimunication.—Dated 22nd April, 
1858 


This invention relates to a desctiption of stamping apparatus in ortlinary 
use, the impressions being caused by a stroke or blow of the hand on one end 
of a *pring-supported lever, the framework, pad, lever, and ¢pring being of 
ordinary construction. The improvements consist in applying or adapting to 
the stamping or depressible end of the spring-supporting lever one, two, or 
more discs or rollers, the peripheries of which may bear numerals, dates, 
months, and years, or any required design or device which are changeable 
and required to be inserted, and to appear as stamped in a permanént stamp 
or design, which is fixed, stamping surface downwards, on the statnping “end 
of the lever, such discs having registering Woles and pins, so as to ensure 
correctness in the stamp. Parts of the permanent stamp or plate are so’eut 
away or removed that the numbers, dates, or devices on the peripheries of the 
changeable discs may project through it, and so form part of the stamping or 
printing surface ; on the pad on which the paper or article to be stamped is 
placed a ribbon is extended, which has been previously saturated with suitable 
ink, the opposite ends of such ribbon being wound round two small rollers, 
one tu supply the saturated portion, and the other to take up the portion which 
has been exhausted of ink by repeated impressions.—Not proceeded with. 

1311. A. Pippes and C. J. Curtis, Bristol, “Safes."—Dated 22nd April 
1868. 

Here the frame of the safe to carry the door, and the locking bolts thereof, 
are formed as a skeleton, all in one piece all over the safe, and fixed to strong 
angle plates, for connecting the back ofthe safe to the front thereof. The 
door of the safe, which is on hinges, is made with an internal projetting rim 
all round, except at the back, which part is fermed as a dead bolt, and locks 
into a dovetailed recess on the rebate frame, as also the rim on the door. The 
inventors propose to fix steel pins or rivets in the plates of the door, at that 
part thereof where the small lock is situated, to prevent drilling holes to eut 
out the saidlock. There is no handle to the door of the safe, and the surface 
is all flush when the safe is locked. The case and door of the safe are so 
constructed as to receive a mumber of chilled iron or hardened steel rollers 
packed loosely side by side, so as to touch each other, and are enclosetl'by 
suitable plates. The edges all round the safe they propose to protect by angle 
iron bands rivetted to the frame of the safe, and they propose to use separate 
chambers around the safe, to contain any fireproof substance, as commonly 
practised in the construction of fireproof safes. We cannot here give space 
to the details of the locks employed.—Not proceeded with, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

LANGUOR REMOVED FROM THE IRON TRADE: Steady Flow of 
Orders—Pic Inon: Customers Ready to Buy—Tue Late 
FatLures : Unpleasant Rumours : Firms Mentioned-—CoaL AND 
Ironstone: Prices of Each: Good Demand—Economy IN 
Worsine Biast Furnaces—THE EL&ecTions—HARDWARES : 
Localities and Branches -LaBourn DISPUTES IN WOLVERHAMPTON 
AND WEDNESBURY. 

ALL traces of languor are removed from the iron trade of this 

district. We are in the midst of a steady trade, in the solid 

benefit of which masters and men alike participate. But the ad- 
vance is not yet sufficient to enable either to obtain a higher rate 
of remuneration than they have been for some time past receiving. 

At present, therefore, the demand is'quite within the supply. No 

alteration has taken place in the classes of finished iron most in 

request. Plates orders are still wanted at nearly all the works, 
but sheets and the light miscellaneous kinds remain in active 
demand. 

Pig iron might still be sold if vendors would consent to take 
orders for delivery next year at present prices; but their determi- 
nation generally not todo this remains as stedfast as it was a 
week ago. 

Ironstone partakes of the state of things which operates in 
respect of pigs. On the Dudley side white ironstone and gubbin 
is quoted at from 14s. to 1ds., raw, and caleined 20s, to 21s, per 


| ton of 22 ewt. 


1285. 8. W. Wonrssam, jun., King’s-road, Chelsea, ‘‘ Planing and cutting wood.” | 


—Dated 20th April 1+€8 
This invention has for its object improvements in machinery or apparatus 
for planing and cutting wood, and relates to the application of means to those 
machines known as “trying up” and “squaring up” machines, whereby, in 
addition to their ordimary work, they are rendered capable, when desired, of 
simultaneously working on three sides of the stuff under operation. 


1286. W. W. Symrweros, Chard, Somersetshire, ‘‘ Sizing, tarring, dyeing, | 


yn Jintshing laid and other twines, yarns, threads, &c.”— Dated 20th 
y. il, 1868. 

This invention relates, First, to improvements in the revolving cylinders 
employed in drying and finishing lines, yarns, and other fibres. These 
cylmders, whieh are’ hollow, the patentee makes of iron, and covers their 
peripheries with a surface of enamel to prevent the discolouration of the yarns 
or other fibres: by contact with the iron, by which means he is enabled to use 
iron cylinders for the purpese of drying the yarns or fibres, thus effecting 
great economy in the construction of the apparatus. These cylinders, which 
are four or more in number, are mounted in bearings inclosed in a suitable 


Uoal isin ‘increasing demand. The Earl of Dadley’s collieries are 
said to be yielding from 60,000 to 70,000 tons a week’at the pre- 
sent time. Best thick coal is firm at 13s.; common, 9s,.; and 
slack 3s: 6d. at the wharves; whilst brooch is 10s.; brooch sereen- 
ings, 7s.; thick coal bright screenings, 5s. 6d.; and black coal 
screenings, 4s. 6d. per ton. 

Our past misfortunes are being brought before us again with 
unpleasant prominence. The trustees of the estate of Messrs. 
Wm. Haden and Son, ironmasters, of Dixen’s Green, Dudley, 
have just issued a statement to the ditors, cing that a 
sum of nearly £2500 in cash, and a life policy, estimated at £560, 
were handed to near relations of the bankrupts at a time when 
failure was certain; and, further, that ‘‘ various securities in the 





| shape of mortgages had, at about the same time, been transferred 


| to some of the family.” 


chamber. The axis‘of each cylinder is made hollow, and connected with a | 


suitable steam pipe; so as to heat the cylinders by keeping them continually 
filled withsteam. The yarns, lines, or fibres, after having passed through 
the sizing, tarring, or dyeing bath, are passed round these heated revolving 
cylinders for the purpose of effecting the drying operation before being wound 
on the bobbins. He also passes into the chamber contaiming the hollow 
cylinders a current of heated air direct from a furnace, which further assists 
in drying the yarns, and prevents the condensation of the steam in the 
cylinders. This‘heated‘air also prevents the condensation on the sides of the 
chamber of the vapours arising from the yarn or fibres when passing over the 
cylinders. In this chamber he further monnts two or more brushes, made, 
preferably, of horsehair-cloth, each brush revolving in contact with the 
twine or fibre, for the purpose of finishing the same while passing from one 
cylinder to the other. He also applies revolving brushes to the peripheries of 
the skimping and drudging rollers of such machines, against which they 
rotate for'the purpose of cleansing the said rollers from the deposit left by 
the yarns or fibres in passing over them in the process of tarring, sizing, or 
dyeing. The invention further consists in enamelling the rollers used in con- 
nection with the sizing or other bath, by which means he is enabled to make 
the said rollers of iron instead of brass or other inoxydisable metal, as 
hitherto. 
1289. G, CoLEs, Gresham-street West, London, and J. A. FansHaweE, Toiten- 
ham, “ Elastic bands.” — Dated 20th April, 1868. 
This invention consists in embossing the faces of the bands and rounding 


In an endeavour to get back some of this 
property the trustees are engaged in lawsuits. The failure hap- 
pened about a year ago. 

The blast furnacesand ironworks formerly carried on at Tipton 
by Messrs. E. Oresswell and Sons, and more recently by the Rhos 
Hall Iron Company, which had become a-security in the hands of 
the directors of the defunct Birmingham Bank, havejustbeen offered 
for sale, but the reserve price was not reached; nor coulda pur- 


| chaser, at the required bidding, be got at the same time for the 


the edges, so that not only may the appearance of the bands be improved, but | 


their strength and durability increased. 

1290. J. WootrreLp, Handsworth, Stafford, “ Corrugating or fluting sheets of 
metal.” —Dated 2\st March, 1868. 

The novelty of this invention consists in corrugating any sheet of metal, by 


commencing to flute it in the centre, and proceeding from and on each side of | 


the centre simultaneously until the sheet is complete. Also in pressing any 
sheet to be corrugated into a die, fluted in as many flutes as the sheet a, 
contain when completed, general c of the machines descri 

is also.claimed, 


, dates are “‘sure to win,” ¥ 


furnaces in the same locality, which have been standing two or 
three years, formerly worked by Messrs. Jno, Hopkins’and Son. 

Mr. H. C. Firmstone has taken to the Hyde Works, Stourbri 
formerly in the hands of Messrs. Lee and Belton, who s 
a few months ago. 

Nevertheless at most of the works in this district in which trains 
of rolls and other similar iron-making machinery is turned out, 
there is more being done now than has been the case for a long 
time past. It is clear that extensions are being made at works 
now in operation in this and other iron-making centres. 

Much attention is being given throughout the iron trade here to 
a paper which was read in Birmingham, last Thursday, by Mr. 
Charles Cochrane, ironmaster, on the extent to which blast fur- 
naces may be worked with further economy. I need not enlarge 
here upon the communication, notwithstanding its great merit, as 
a full description will be found in another column. I may, how- 
ever, remark that'there is very little reason to conclude that we 
shall get, in this district, to the y condition of being able to 
obtain a ton of iron from 7} cwt. o' fuel. 

Election matters are ue oY attention. All the candi- 

Mr. W. O, Foster, who has been ill, is 
now well again, 
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In reference to the hardware trades of Birmingham and South 
Staffordshire there is little to remark, excepting that a continued 
improvement is manifest, both in home and foreign markets, As 
tothe first branch the most favourable reports are received. The 
retail trade is described as better than it has been for a long time 
past, but is beginning to be seriously interfered with by the elec- 
tions. Factors’ travellers report that there is a visible disposition 
on the part of shopkeepers to keep a stock which will meet all the 
demands of the improving trade, and that they experience much 
less ditliculty in collecting accounts than has been the case for some 
time past—a fact of considerable significance. In the foreign mar- 
ket trade with the north of Europe is tolerably brisk, and with the 
Mediterranean and Ezyptian markets business is steady. Hopes 
are entertained that now that the long anticipated election of 
president of the United States is over, a steady trade will be done 
with that market, where, it is reported, stocks of hardwares are 
generally low. Australia and East India are buying fairly, the first 
of builders’ ironmongery, and the latter of railway and engineering 
ironwork. The West Indian trade is dull, but South American 
markets are, as a whole, buying moderately. 

In Birmingham the operatives in most of the branches of 
industry have full time, and this the masters are able to afford 
their workpeople without stocking any of their goods. The tin- 
plate workers and hollow-ware makers have plenty of orders. The 
edge tool makers and electro platers are similarly well off; and in 
the light steel toy branch there isa marked improvement in the 


orders compared with the early part of the year. The cabinet and | 
general brass founders, and also the lamp and chandelier makers, | 


are busy. 

Complaints are made that, during the past week, the excitement 
aroused by the coming elections in the borough has begun to be 
very detrimental to trade. 

In Wolverhampton the staple trades have partaken of the 
general improvement. Japanners and iron founders are busier, 
and the galvanisers have more orders on hand. Cabinet  brass- 
foundry is also improved. Cut nails and washers and machine- 
made hoes are changing hands in larger quantities, and there is a 
larger inqniry for locks and fire-proof sates. 

At Bilston the tinplate workers and japanners experience an 
improved request for their productions, though much more migut 
be done. The Regent Ironworks, lately worked by Messrs. 
G. Beard and Sons, have been re-opened for the manufacture of 
sheets. 

At Wednesbury engineering and heavy ironwork is in fair 
demand. 

At Willenhall and in the surrounding neighbourhocd locks and 
bolts are in better request, and for brass and iron castings there is 
a moderate inquiry 

In the Dudley district the chain and anchor works are steady, 
and the wrought nail trade is better. 

What at one time threatened to be a severe labour struggle in 
Wednesbury has been settled. During last week certain new 
regulations were issued by a foreman over a certain portion of the 
workmen which were regarded by the hands as derogatory, and, 
after holding a meeting in their dinner hour, they struck at once, 





and proceeded by deputation to confer with the manager and | last year :— 


certain of the leading directors, in whom the men expressed their 


fullest confidence. It soon transpired that the new regulations Oct. 1863. Oct, 1857. 


had been issued without the authority either of the manager or 
of the board, and on Friday last the men returned upon the old 
terms. 

The co-operative plate locksmiths of Wolverhampton are 
struggling hard to bring up the prices to the point (an increase of 
from 5 per cent. to 7} per cent.) at which only they say they can 
get a living with which they have any right to be satisfied, 
considering the work performed. They have refused to 
accept an advance of 23 per cent., and have gone on 
increasing their stock of what is called common goods, They 
have been enabled to do this because the fine or better 
class of work has been in larger request, and the wages earned 
in that department have gone to assist the men who have | 
done very little in the other. They are now following up their 
application to Professor Fawcett and his friends by an appeal to | 
the public to invest money in their concern, which, they state, is 
perfectly solvent. With this view, what is denominated a con- 
ference, promoted by the Wolverhampton Trades’ Council, was 
held on Monday evening in that town. During the proceedings 
the local secretary of the Amalgamated Engineers’ Association | 
expressed his determination to invest £50 with the co-operatives, 
for he believed their statement, and he was not afraid of losing his 
money with working men. 








WALES AND THE ADJOINING COUNTIES. 


( From our own Correspondent. ) 


show a falling off for the past month as compared with the cor- 
responding month of 1867, but not to so great an extent as was 
expected. Unfavourable weather prevailed at short intervals 
during the whole of the month, and prevented vessels arriving and 


chases of the mail packet companies, readily account for the falling 
off in the exports. A large number of vessels entered for the local 
ports are known to be detained at the Haven, and other ports, by 
the adverse winds which have prevailed; but as a favourable change 
has taken place in the weather, hopes are entertained that many 
days will not elapse before the steam coal trade attains a position 
something like its usual activity and prosperity. Large clearances 
are about to be made to South America, and French houses are 
purchasing cor.siderable quantities. To the Mediterranean ports 
and continental markets about an average quantity is being sent. 


increasing coldness of the weather. 
The half-yearly meeting of the Newport Dock Company was 


Howfray in the chair. The directors recommended the declaration 


August 3lst, 1863, leaving a balance of £3012 to be carried 
forward. The chairman, in moving the adoptionZof the report, 
| said, although there had been a decrease in the quantity of coal 
| shipped, yet the iron showed a large increase. Mr. E. J. Phillips 
| asked if they could not afford to pay more than eight months’ 
| interest on the preference shares, when they proposed to carry over 
more than £3000, The chairman said the balance was less than in 
the corresponding half-year. Mr. Cartwright stated that the 





aggregate shipping tonnage for the last three half years | 


their staple manufactures, had largely increased, which was 

particularly gratifying. The gross receipts had been as 

follows :—Half year ending June 30th, 1867, £14,551; December, 
| dist, 1867, £16,931; June 30th, 1868, £13,510, Looking at the de- 

crease here shown, the directors did not feel themselves justified 

in recommending a larger dividend. Although there had beena 
| decrease in traflic, it was satisfactory to find that the expenses had 
| been largely reduced, and the net results were, upon the whole, 
| satisfactory. After some further observation the report was 
adopted and the dividends recommended declared. 

At the monthly meeting of the Newport Harbour Commissioners 
held on Friday, the report of the committee upon the desirability 
of applying to Parliament for powers to construct a graving dock, 
&ce., was adopted, and the necessary steps ordered to be taken. 

Mr. John Williams, late forge and mill manager at Pentyrch 
Ironworks, has been presented with a handsome gold watch and 
massive gold chain and appendages. The watch bore the follow- 
ing inscription:—*‘ Presented to Mr. John Williams, by the 
agents and workmen of Pentrych Forge and Mill, and a few other 
friends, as a token of their great esteem and appreciation of his 
sincere and straightforward conduct, while a resident among them 
for four years.— Oct. 1868.” 

The following are the returns of the trade of the South Wales 
ports, for the month of October and the corresponding month of 





| 
| 
Ex a decrease, but for the last six months, iron, one of 


EXPORTS OF COAL. 


Tons. Tons. 
e eo eo 202,053 .. 
Newport... «se oo ee eo 29,991 .. 


Cardiff .. 6. : 
SME... ce gece ae SEE an oo. 19 


« ee ec ce 206,399 

co cc co 46,393 

oo oo 41,227 

Llanelly .. .. oo ee $038 .. . 10,546 
SHIPMENTS COASTWISE. 

Oct. 1868. Oct. 1867. 

Tons. Tons. 

Cardiff .. oe oo ce co FEB40 oe oo oe ce oo 73,546 

Newport... co «cc co co G6,ITB «ce co cc cc ce 63,066 

WWORUER cc 0s co ce cs |«6SRBER nce ce ce ce oe |= 

Lianelly .. eo ce 13,645 2. oe oe oe co 18,955 


Newport also exported 9183 tons iron; Cardiff, 16,636 tons iron 
and 8697 tons patent fuel; and Swansea, 1152 tons iron and 9004 
tons patent fuel. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board—NoRrTH-EASTERN 
District: North of England Institute of Mining Engineers : 
North-Eastern Railway: Dredging in the Tees: The Cleveland 
Iron Trade—Scortish Topics: Institution of Engineers in 
Scotland : Steam Shipbuilding-- THE MaGDALa (3. )--STATE OF 
TRADE AT SHEFFIELD—BRaADFORD MASTER BUILDERS’ ASSO- 
CIATION- -NEW Ratiway Station aT LEEDS—NEW BRIDGE AT 
HALIFAX—EDINBURGH WATER SUPPLY. 





Tae Iron TraDeE: Orders Sufficient to Keep the Works Tolerably 
Well Going: Rail Mills Busier than theg have been for a con- 
siderable time past: Continuation of Firm Prices: Refusal of 
Makers to Accept Orders at Present Rates : Anticipated Advance | 
at the Commencement of Next Quarter: nmistakeable Signs of 
the Trade Recovering from the Late Depression: Home Inquiries 
move Encouraging: Large Shipments to South America ; Increase 
in the Shipments to America: Indian Advices more Encouraging : 
Continental Transactions about the Average—THE Pia Iron 
TrRADE—THE TINPLATE TRADE—THE Steam CoaL TRADE— 
HALF-YEARLY MEETING OF THE Newport Dock ComPpanr— 
New Gravinc Dock at NEWPORT—PRESENTATION AT PEN- 
TYRCH IRONWORKS—TRADE OF THE SOUTH WALES Ports, 

THE orders on ironmasters books ate sufficient to keep the works 
tolerably well going, and once more the hands are working four to | 
five turns a week, which is generally considered pretty full time. 
Although the Russian season has closed, the rail mills are busier | 
than they have been fora considerable time past, and this will | 
tend greatly to allay the fears lately entertained by many as to | 
there being orders sufficient to keep the hands employed with any- | 
thing like regularity after the shipping season to the northern 
ports had closed. It is also satisfactory to find that prices continue | 
firm, and the fact of several makers having refused to accept con- | 
tracts for delivery next year at present rates, strengthens the belief | 
that an advance will take place at the commencement of next 
quarter. There are unmistakeable signs of the trade gradually 
recovering from the late depression and establishing itself upon 
something like its former basis; and, it is generally believed, by | 
those competent to offer an opinion, that next year will witness a | 
return of former activity and vigour. Home inquiries are more | 
encouraging than they have been of late, and the gradual restora- 
tion of public confidence in railway securities gives hope of a | 
speedy increase in the demand. Large quantities are being shipped | 
for South America, and will shortly be followed by others, there 
being several good orders for that country remaining on makers’ 
books. Shipments to America are steadily increasing, the total 
quantity sent to that country during the past month amounting to 
14,098 tons. As the presidential election is now virtually decided, 
and stocks in that country having become considerably reduced, | 
several good orders sre shortly expected to be received by makers 
in this district. From India advices are more encouraging than 
they havé been for some two or three months past, and there is 
now some prospect of trad:with that countryimproving. Thereis an 
average amount of business being: transacted: with continental 
markets, and latest advices are considered favourable as to future 
requirements, the extension of the railway system in various parts 
giving a cheering tone to the trade. There is a good demand for 
bars, principally for the’ East’aud continental:markets. The pig 
iron trade is quiet, and’prices are soniewhat fluctuating. 

Tinplate makers have sufficient ‘orders to keep their mills going 
with something like regularity, but owing: to the opening of so 
many new establishments, the competition has so largely increased , 
thot prices are not firmly adhered to. 

The export of steam coal, as predicted in previous reports, 








| themselves enormous, and would be for all practical purposes | 


At the last meeting of the Mersey Docks and Harbour Board, it 
appeared, from the proceedings of the Works Committee, that a 
communication referred to them from Messrs. Hull, Stone, and 
Fletcher, in reference to a scheme for a railway tunnel under the 
Mersey, connecting the western extremities of the Birkenhead 
docks with the dock estate in Liverpool, and with the lines of 
railway converging at the north end of the town, having been con- 
sidered, it had been resolved toinvite the promoters of the scheme 
to an interview. A letter was read from Messrs. Baxter, Rose, 
and Norton, the well-known Parliamentary solicitors, stating 
their intention to apply to Parliament next session for powers to 
construct a tunnel under the Mersey at the south end, and to lay 
down a double line of rails, one for goods and the other for 
passenger traffic. They estimated the entire cost at £909,00v. 
The communication was referred to the Works Committee. 

As regards the North-eastern district, we may note, that on 
Saturday afternoon a general meeting of the members of the North 
of England Institute of Mining Engineers was held at Newcastle. 
The president (Mr. G. Elliott), in his inaugural address, stated 
that he had no hesitation in expressing his opinion that the dura- 
tion of our coal supply depended in a great degree upon the 
scientific improvements which we were able to make in the 
mode of ventilating the workings. As an instance of his meaning 
he might mention that apparatus which he had introduced in 
South Wales, and which, by means of compressed air, used as a 
motive-power instead of steam, drew trams, and pumped water 
with complete success, was found to generate ice in an atmosphere 
naturally hot and oppressive. The mechanical usefulness of these 
new air engines seemed capable of indefinite extension, while as 
their cooling properties formed a collateral advantage arising out 
of their use, it was at least possible that they might prove valuable 
auxiliaries to the more regular means of ventilation, in extending 


leaving the local ports, which, together with the reduced pur- | 


For house qualities the demand is improving, consequent upon the | 


held at the company’s offices, Newport, on Thursday, Mr. Samuel | 


of eight months’ dividend on the second preference shares up to | 


deviation, and also an extension of time for the const i 

Leeds and Weatherby branch. It appears that dure ne 
twelvemonths 422,480 tons of “‘stuff” have been dredged — 
the Tees, at a cost of £5806. The pig iron trade of the Cleveland 
district presents a tolerable amount of steadiness ; the production 
increased last month to the extent of 5000 tons as compared with 
September, while there was a decrease of nearly 16,500 cond 
makers’ stocks. As regards the general iron trade, there is an 
much to change to notice. The various engine works of the district 
continue moderately well employed. ad 

At the last monthly meeting of the Association of Engi : 
Scotland, Mr. J. Page, C.E., in the chair, Mr R. Lindony pend po 
interesting paper on ships of war, describing the difference in the 
| construction of the representative armour clad ships of our own 
| and other nations, and dwelling particularly on the relative ad 
| vantages of the cupola and broadside principles. The Rio ae 
| Janeiro steamer, recently built and launched by Messrs, Rando} oh, 
| Elder, and Co., has made a run from Falmouth to Rio de Sean 
in eighteen and a-half days, without stopping at any port for q 
| supply of coal; 413 tons of Scotch coal were consumed on the 
voyage. The Donan, now building by Messrs. Caird and Co of 
| Greenock, for the North German Lloyd, will probably be a. 
| pleted before the close of the current year. 

The Magdala steamer, built by Messrs. C. and W. Earle, of Hull 
as an addition to the fleet of the Bombay and Bengal Steamshj 
| Company, has made the run out from Liverpool to Bombay ib 
| fifty-eight days (including three days’ stay at the Mauritius taki 
| in cargo). Nid 
| The condition of trade matters at Sheffield is considered to have 
| improved, upon the whole, of late. A moderately active trade ig 
| doing in almost all descriptions of railway material. The hea: 

branches of local industry are active, with scarcely an exception, ad 

The Bradford Master Builders’ Association has been merged ig 
the general association of master builders, and notice hag been 
given to all the menin the employ of the masters, that, on and 
after May Ist, 1869, the system of payment by the hour will be 
adopted by them, that a rule of the operative stone masons against 
stone dressing will require to be rescinded, and that in future all 
disputes shall be settled by arbitration. 

The new railway station which is now being carried jointly at 
Leeds by the North-Eastern and the London and North-Western 
Railway Companies, has now reached an advanced stage. A ling 
which is to connect the new station with the Marsh-lane terminus 
is also being pushed on with vigour. 

The Halifax Town Council has decided to re-erect North Bridge 
Halifax, at a cost of about £20,000. The bridge forms the main 
thoroughfare between the northern and southern sections of the 
town, and for a long time past it has been inadequate to the 
increasing traffic passing over it. Mr. Richardson, lately the 
borough engineer, proposed to re-erect the bridge of stone with 
five arches; Mr. Fraser, engineer, of Leeds, suggested that it should 
be constructed of iron, and with only two arches. The cost of a 
stone bridge was estimated at £16,223, and that of an iron bridge 
at 20,495. As the Halifax and Ovenden Junction Railway Com. 
pany has agreed to contribute towards a stone bridge £2000 in 
excess of a sum before promised, and as other advantageous con- 
siderations also present themselves in favour of an iron bridge, the 
Town Council has determined to adopt iron instead of stone in the 
work of reconstruction. 

Edinburgh is about to rival Glasgow in the attainment of per. 
fection in her water supply. The Town Council has decided upon 
taking measures for the construction of works for conveying water 
to the city from St. Mary's Lock. 





PRICES CURRENT OF rane AND OILS, 
1868. 




































the security and promoting the healthfulness of our mines. The 
difficulties of ventilation once surmounted, the extent of coal at 


| our disposal was incalculably increased. The fields to be worked | 
| below the sea on our east and west coasts—especially in i 


counties of Durham, Northumberland, and Cumberland—were in | 
as entirely within whe reach of the mining engineer as the ordinary 
workings out of which coal was hewed. Nor did he think that | 
the views entertained as to the rapid exhaustion of our inland coal- | 
fields should be hastily accepted as correct. In some districts-- 


| notably in South Wales—he thought that scarcelymore than 1 per | 


cent. had been worked. Captain Tyler, R.E., inspected the Chester, | 
Fenton, and Micklefield branch of the North-Eastern Railway on | 
Monday, and the Team Valley line on Tuesday, previous to their | 
being opened to the public. A contract for the continuation of the 
latter branch from Durham to Ferryhill is in the hands of Messrs. 
Nelson and Son, and is making good progress; the works are ex- 
pected, however, to occupy a period of two years. The North- 
Eastern Railway Company will apply to Parliament next year for 
powers to provide dock accommodation at Middlesborough, but this 
is almost the only considerable new work contemplated by the com- 
pany. The company will ask for an extension of time for making 
the Gilbing and Pickering line, in part of which they propose a 













8 1867. 
Coprer—British—cake andtile,| 2 8. d. £48. d\| 2 a £4 4, 
r ton 73 0 0..75 0 0/75 0 0.. 76 00 
760 0..77 0 0 77 0 0.78 0 @ 
7810 0.. 80 0 0179 0 0,.60 00 
eve 81 0 0.. 82 0 984 00.060 
Australian, per ton........ .| 77 0 0.. $0 0 0} 80 0 0.. 85 @ 6 
Spanish Cake ....-.e+..seee 71 0 0..72 0 970 0 0. 006 
Chili Bars........ ..| 6710 0.. 68 O 0 6819 0.. 69 0 6 
Do refined ingot «| 72 0 0.. 73 0 0] 70 019.. 0 0 6 
YELLOW METAL, perib. ......| 9 0 6§ O @ 7) GO O 6§ 0 07 

IRON, pig in Scotland, ton......| 2 13 0 cash. 214 3 cash. 
Bar, Welsh, in London ......| 610 0.. 615 0) 610 0. 70 0 
Wales......++ 515 0.. 6 0 0} 510 0. 515 0 
Staffordshire. . 776. 710 @ £20 @. 6 0 6 
Rail, in Wales ...... ccccecee| 515 0.. 6 O Of 515 0.1. 6 0 0 
Sheets, singles in London.. .. 950.. 000 95 0.. 910 0 
Hoops, first quality ........| 8 5 0.. 0 9 0} 8 5 0.. 810 0 
Nailrods......++++ 77 6.. 710 0} 710 0.. 000 
Swedish.. ceeecceresecese 917 6.. 10 5 0} 10 5 0., 1010 9 
LEAD, Pig, Foreign, perton....| 18 7 6.. 18 10 0) '815 0,,19 0 0 
English, W.B. ...---+ee+++++ -| 21 2 6.. 21 5& OF 21 0. 000 
Other brands ....+ eooe | 19 0 0.. 19 5 OF 19 5& 0O.. 1910 0 
Sheet, milled....... 20 0 0.. 0 0 0 2010 0. 000 
Shot, patent....+.- 22 0 «0.. 22 5 0} 23 0 0. 0600 
Red or minium....... 2010 0.. 0 0 091 0 0.. 000 
White, dry.. ...+++ 27 0 0.. 28 O 0} 2710 0.. 28 0 0 
ground in oll..... 26 0 0.. 29 0 0} 28 O 0.. 29 0 0 
Litharge, W.B. ..- 24 0 0.. 0 0 0} 2410 0. 0 0 0 
QUICKSILVER, per bot. 617 0.. 0 0 0} 617 0. 000 
SPELTER, Silesian, per to’ 2010 0.. 0 O O}| 2115 0O., 2117 6 
English V & S ..scceseee 2250.20 76 000. 000 
ZINC, ditto sheet ...-++. 27 0 0.. 0 0 0 2% 00. 000 
STEEL, Swedish faggot . 000... 001 000. 000 
Reg..ccccccscseseces 1415 0.. 15 0 0115 5 0.. 15100 
TIN, Banca, per cwt.... 5 2 0.. 5 3 Oo} 41210. 000 
Straits, ine—cash ... 5 1 0... 510 0} 4 910. 410 0 
For arrival .....++ 520. 000 411 0%. 000 
English blocks . 5 210. 5 3 0} 415 0.. 416 0 
ars .. ° 5 310%. 0 4 0} 416 0.. 417 0 
Refined, . 5 51%. 5 6 oO} 4186 O. 419 0 

TINPLATES, per bx of 22 

DEE ci cdcsidbiccrewvest £0 te 38 4 2 Oo Oe 3.99 
IX ditto.... ° 176.190 19 6 In 0 
IC charcoal .. 8420 193 EGIL8Oa 188 
IX ditto 114 0.6. 115 + 115 0.. 116 0 
COALS, best, per ton ...+. O18 0.. O19 6 120.000 
Other sorts 013 6.. O17 6 O14 3. 1 & 6 
OILS, per tun, Seal, pale . 35 10 0.. 36:0 0} 40 0 0.. 4010 0 
Brown .. al 0 0.. 32 0 0] 36 O 0., 37 0 0 
Sperm, iy. 93 0 0..100 0 o1112 0 0.. 0 0 O 
Whale, South Sea, pal 38 0 0.. 40 0 0 3910 0.. 0 0 0 
Yellow ceccsesesse 37 0 0.. 39 0 0} 3810 0.. 39 0 0 
Brown .. 323 0 0.. 34 0 0] 36 0 0.. 37 0 0 
E.I. Fish .. 32 0 0.. 0 0 0135 0 0.. 00 0 
Olive, Gallipoli ... 67 0 0.. 68 O 0] 69 0 0.. 70 0 0 
Spanish ,...- 65 0 0.. 66 0 0| 67 0 0,, 6710 0 
Palm .e-- 46 00.. 0 0 0} 4019 0. 0 0 0 
Linseed .. eoee 28 10 0.. 2815 0] 36 5 0. 0 0 0 
Rapeseed, English pale 3210 0.. 0 0 0) 3910 0.. 40 0 0 
Brown ...ccccee 3110 0.. © 0 0} 3710 0.. 0 0 0 
Foreign pile...esescsece-. | 34.10 O10 O 0 0] 41 O Ove 42 0 0 
Brown § cocccccccece 3110 0.. 0 0 O} 38 0.. 38 10 0 
Lard seseee 67 0 0.. 70 0 0 62 0 0.. 0 0 0 
TallOW sesecesseoseces 37 0 0.. 38 0 0] 36 0 0, 38 0 0 
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i868. | 1867. 1867, 
ivad— £24 01/24 & 2 6 || Per toad— 4202460464 
Teak sececeseeses1@ 19 1210] 9 0 1010 || Yel. pine, per reduce! ©, 10 
Quebec, red pine .. 310 410] 3 0 410 | Canada, It quality 16 017 0 17 0 a 
yellow pine.. 3 0 40/2315 40 2n bon a 12 oi ’ i3 
S&.John’sN.B,yel.. 0 © v 0} © 0 0 6 13 i 
Quebec, oak, wh 5 5 6 0] 5 5 510 o 12 il 
bire 315 415) 310 4.0 7 
-40 417 310 6 i 
Meme ~00090 909900 
Dancsic, © -4 5 519/ 310 6 0 
-215 40/303 0 
Mevel, fir 215 3 0/3 0 $1 
a. 215 46 0) 3038 5 
, 1223271230 3 5) 
Masts, Ques .pne4 060) 607 0 | yellow wos 
yl. pine 410 6 0} 5 0 6 O || Deck piank, Dut 4019 0181 4 
rd. pinev 0 0 0) 000 0 } per 40ft. Sin... 
Lathwoed,Dantaim 5109 610] 410 5 0 || Staves, per standard M. vs 08 0 
St, Peter’s 719 810] 610 7 10 || Quebec pips... 67 1) ¢ 75 $4 ° 
Deals, per ©., 12M, by 3ft, 9in, | purchcon 221y 6 0) 19 ¢ 
Quebec, whtspruce 13 018 0/13 019 © || Baltic, crown § iy5 ¢ x59 0/110 0 130 0 
SeJoha whtspruce 13 015 @©/18 101519 || Pipe «seu 
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LIVERPOOL. 


No. IL 


We last week gave an outline of the history of Liverpool 
with regard to its port and commerce, up to the year 1720. 
The statistics of the town dues, as — by Mr. Baines 
from the memorandum book of the Corporation, show the 
jnerease of commerce in the first half of the eighteenth 
century. The town dues amounted to “ £352 18s. 6d. in the 

ear 1708; £500 16s, €4d, in 1722 ; £527 6s, 4d. in 1723; 
£483 18s. 23d. in 1724; £574 103d. in 1725; £672 9d. in 
1726; £588 11s. 113d. in 1727; £561 14s. 83d. in 1728; 
£708 9s. 93d. in 1729 ; £588 17s. 13d. in 1730; £648 16s. 3d. 
in 1731; £795 15s. 10d. in 1732; and £705 7d. in 1733. 
Judging from the rate of increase, the trade of the port 
more than doubled itself in twenty years, in the reigns of 
George 1. and II.” The increasing commerce of the port 
caused the want of more dock accommodation to be felt 
than was afforded by the first dock, commenced in 1709, 
and, accordingly, in 1737, the town council came to 
the following resolution: —“It having been hereto- 
fore, and is now again represented to this council, that 
there is an absolute necessity for an addition to be made 
tothe present dock or basin, for light ships to be in whilst re- 
fitting, and other necessary uses; and, also, for a convenient 
pier to be erected in the open harbour, on the north side of 
the entrance into the present dock, towards Redcross- 
street, for the safety of all ships when ready to sail from 
the port to lie within till a fair wind happens, and which 
very often are prevented when in the wet dock or basin 
by other ships lying before at the entrance, and then all 

ressing to get out before them, to the manifest prejudice, 
requent delay, and loss of their voyages; and that, acccord- 
ing to a plan estimated lately by Mr. Thomas Steers, the 
same will take up at least seven acres of the adjacent waste 
ound, and taking into consideration that the making of 
such addition and pier will greatly tend to encourage trade, 
advance his Majesty’s revenues, and be a public good and 
safety to all ships trading to and from this port, do order 
that so much of the said waste ground as shall be sufficient 
for such addition be granted and set apart for such uses 
forever. And it is further ordered that the Corporation 
do advance the sum of £1000 towards the first charge to 
carry on such pier.” The Act for the second Liverpool 
dock and pier into the river was passed in 1737, the 11th 
of George II., the dock having been completed and the 
Act appearing merely necessary for capitalising the invest- 
ment and legalising the tolls. We now pass on to a period 
of rather more than a hundred years ago, when we find in 
“Williamson’s Liverpool Memorandum Book” for 1753 “That 
it is of late the most flourishing seaport in Great Britain. 
The inhabitants are universal merchants, and trade to all 
foreign parts, except Turkey and the East Indies. It 
shares the trade of Ireland and Wales with Bristol, and 
engrosses most of the trade of Scotland. It is both a con- 
venient and very much frequented passage to Ireland and 
the Isle of Man; ships of any burden may come up with 
their full loading and ride before the town, which is quite 
open and unfortified, and vessels of 18ft. draught of water 
may go into the docks, which are not inferior to any in 
Great Britain. On the 14th September, 1749, the first 
stone of a new exchange was laid, which is now near 
finished, and for its size is not to be paralleled in Europe.” 
Thus far to the middle of the last century Liverpool, 
owing to her position, had been exceptionally free from 
the evils suffered by most of our ports in time of war. From 
1750 to 1760, however, her progress was much retarded 
both by French vessels, which blockaded the Mersey, and 
by her own privateering spirit, which took the place of the 
legitimate trade which could not then be safely carried on. 
The victory of Elliott, however, who captured a large fleet 
of French frigates under Captain Thuriot, seems again to 
have set free the spirit of enterprise; and Scroop, Duke of 
Bridgewater, the predecessor to the great Duke Francis, 
having obtained an Act of Parliament many years pre- 
viously for rendering navigable Worsley Brook and Gore, 
Crosbie and others having powers to communicate by the 
Sankey with the coal-fields of St. Helen’s, proceeded vigo- 
rously with their undertaking. We now arrive at the 
date of the accession of George III., which found Liver- 
pool increasing in a still more rapid ratio in commerce, for 
which the old dock and the Salt-house dock were totally 
inadequate, and an Act was consequently obtained in 1762 
for the construction of George’s Dock, at a cost of £25,000, 
as well as to erect lighthouses on the Cheshire coast, be- 
tween Hilbre Island and the point of the rock land at the 
entrance to the river Mersey, and on the Lancashire coast, 
between Formby Point and the town of Liverpool, for 
maintaining which light dues were granted on all 
merchant ships, varying from a halfpenny to twopence a 
ton, according to the length of their voyage. By this Act 
also all property in docks, piers, beacons, and lighthouses 
of the port, was vested in the mayor, bailiffs, aldermen, and 
common council of Liverpool, who appear in this capacity 
for the first time under the style of trustees for the docks 
and harbours of Liverpool. Almost simultaneously with 
these harbourimprovements the great Duke of Bridgewater, 
in conjunction with the no less celebrated Brindley, began 
the negotiations for a work of no less importance to the 
commerce of the town than the rapidly-increasing harbour 
accommodation. The connection of Liverpool with Man- 
chester by a direct canal carried by aqueducts over valleys 
and rivers was, in fact, the pioneer of all the great en- 
gineering works having traffic for their object, which have 
signalised a century of wonderfulachievements, and founded 
and developed the great civil engineering profession of 
England, leaving footprints on the sands of time which 
need no history to tell of their beneficent influence. The 
Duke of Bridgewater obtained his first Act in 1758 for 
forming an artificial canal from Salford, near Manchester, 
to Worsley Hill, and then for carrying that canal in a 
westerly direction to join the Mersey and Irwell naviga- 
tion at Hollin’s Ferry. Baines gives the following interest- 
ing summary of this Act, which, though afterwards modi- 
fied and vastly extended, as we shall show, is yet full of 
historic importance in the annals of engineering legislation: 
—“ After referring to the Act guetel to Scroop, Duke of 





Bridgewater, for improving Worsley Brook, and statin, 
that the parties appointed to carry that Act into effect had 
neglected to do so, the Act of 1758 proceeds to state that a 
cut or canal, from the neighbourhood of Manchester 
to Worsley Hill and Middlehood, in the manor of 
Worsley, and continued to Hollin’s Ferry, would be very 
beneficial to trade, advantageous to the poor, and con- 
venient for the carriage of coal, stone, timber, and other 
goods to and from the places and ports adjacent.” It then 
am to state that the most noble Francis, Duke of 

ridgewater, being lord of the manor of Worsley and pro- 
— of very considerable quantities of coal there, and 

ing also proprietor of a great part of Worsley Brook, and 
of the lands through which the intended cut or canal will 
be made for many miles in length, is willing and desirous 
to undertake the making of it, at his own expense. In 
order that he may have the power of doing so, the Act 
authorises him to make and maintain a navigable cut or 
canal, passable and portable for boats, barges, and other 
vessels at all times and seasons, from any part of a croft 
or meadow, known by the name of Master Cooke’s tenter- 
field, in the township of Salford, and then in the occupation 
of Master Cooke, to Worsley Mill and Middlewood, and 
from thence to Hollin’s Ferry, on the river Mersey, sup- 
plying it with water from Worsley Brook and the other 
streams within 500 yards of the canal. It provides that 
the canal and towing-path shall not be more than sixteen 
yards in breadth when within 6ft. of the natural level of 
ground, nor more than 100 yards in breadth iu 
crossing hollow cloughs or water-courses. It vests the 
em wid of the canal in Francis Duke of Bridgewater and 
nis heirs, as their proper estate and inheritance. During 
the first forty years after the canal is opened, coals from 
the Duke’s pits, at Worsley, are to be sold to the inhabi- 
tants of Manchester and Salford at no higher rate than 4d. 
per cwt. of 120 1b. (6s, 8d.aton.) All persons to be au- 
thorised to use the canal on paying Francis Duke of Bridge- 
water, and his heirs or representatives, 2s. 6d. a ton, “ in 
consideration of the great charges and expenses the said 
Francis Duke of Bridgewater, must bear and sustain in 
the making, maintaining, and supplying with water the 
said cut or canal.” The benefit to trade conferred by these 
canals may be estimated from the fact that they reduced 
the cost of inland transport to about one-fourth of the 
former rates. 

In the following year the Duke and Brindley changed 
their plan. They brought the terminus of the canal to the 
Dole Field, close to Manchester, and continued it to Long- 
ford Bridge, in Cheshire, and determined to carry the 
navigation itself by a lofty aqueduct over the river Ire- 
well at Barton Bridge, thus rendering themselves inde- 
pendent of the river company, establishing a second line of 
communication from Liverpool to Manchester, and saving 
considerably in distance. The Act for this work was 
obtained in the second year of George III., and provides 
that it shall not be more than thirty-one yards wide (except 
on artificial ground and turning places) nor more than 6ft. 
deep. The successful completion of this great work gave 
a powerful oy to enterprise, and Brindley was soon 
engaged on the Staffordshire canal, from the Trent, at 
Wilden Bridge, to the Mersey, at Runcorn Gap, for which 
a company were empowered to raise £130,000 in 650 shares 
of £200 each, and £20,000 more if necessary, the naviga- 
tion to be open to all persons on paying tolls of 14d. per 
ton per mile. It is unnecessary to follow the inauguration 
and completion of the various schemes which have given 
England her great system of canal communication, more 
especially as they lead us rapidly from the locality which 
is the subject of our present notice; but we may mention 
that the bold scheme of a bridge over the Mersey at Run- 
corn was then first projected by the great west country 
engineer. 

Williamson’s Liverpool Advertiser, July 19th, 1768, says: 
— “On Monday last Mr. Brindley waited upon several of 
the principal gentlemen of this town and others at Run- 
corn, in order to ascertain the expense that may attend the 
building a bridge over the river Mersey at that place, 
which is estimated at a sum inferior to the advantages that 
must arise, both to the counties of Lancaster and Chester, 
from a communication of this sort.” 

On the 21st of March, 1774, a portion of the Leeds and 
Liverpool canal was opened. The same authority thus 
describes it—“ From Bingley, and about three miles down, 
the noblest works of the kind that perhaps are to be found 
in the universe are exhibited, namely, a five-fold, a three- 
fold, a two-fold, and a single lock, making together a fall 
of 120ft., a large aqueduct bridge of seven arches over the 
River Aire, and an aqueduct on a large banking over Ship- 
ley Valley. Five boats of burden passed the grand lock, 
the first of which descended through a fall of 66ft. in less 
than twenty-nine minutes.” Notwithstanding the recent 
construction of the George’s Dock, by which about nineteen 
acres of water space and 2666 yards of quay frontage were 
completed, the year 1785 found both the commerce and 
shipping of Liverpool so much increased that a further 
supply of dock accommodation had become indispensable, 
and two large new docks were made, called the King’s 
and Queen’s Dock, thus giving an addition of fifteen 
acres of dock area. The Act for the formation 
of these docks empowered the trustees to borrow 
£70,000. In 1791-2, several other canals were pro- 
jected, some of which projects were carried out whilst 
others fell to the ground from want of funds for their 
execution; but speculating in canal shares seems to have 
been a perfect mania at this time. The commencement of 
the wars of the French revolution in 1793, which were to 
last till 1815, naturally exercised a most injurious influence 
upon the trade of Liverpool, which from the reign of 
George I. had so thriven, that the tonnage of 18,371 tons 
which entered and cleared the port of Liverpool, in the 
seven years ending 1716, had in 1792, increased to 269,380 
tons, or a sixth part of the whole tonnage from English 
ports. Baines mentions that in August, 1794, “the public 
was congratulated on the fact that the directors of 
the Phenix Fire Office had sent down a capital 
patent balloon fire engine, made by the ingenious 
Mr. Bramah, of Piccadilly, which would throw water to 





the perpendicular height of 90ft.” Liverpool first became 
a warehousing port in 1805, the Act for effecting this 
having been cede before Parliament in 1803. The 
object of the Act was to permit the ports of Great Britain 
and Ireland to import, re-export, or deposit merchandise 
without the payment of duties upon it, unless it were 
offered for sale in the home market. In the year 1809 the 
Liverpool dock accommodation was again found in- 
sufficient for its commerce, which, severely as it had 
suffered from the war with France, was deriving some 
benefit from trading with Spain and Portugal and their 
colonies in America, An Act was passed in 1810 for the 
purpose of dock extension, but the war prevented much 
vigour being shown in the carrying out of the design. In 
1813, however, £60,000 was voted by Parliament “ for the 
repair, improvement, and increase of the docks of Liver- 
pool.” The plan proposed was the filling up of the oid 
dock, two new docks to be built, one to the south of the 
Queen’s Dock, and one to the north of the George’s Dock; 
they were to be called the Brunswick Dock and the 
Prince’s Dock, and the Queen’s Dock was to be greatly 
enlarged. In 1814 Liverpool first began to participate in 
the advantages of trade with the East Indies, sending out 
in May of that year the Kingsmill, of 516 tons burthen; 
and 1815 saw a renewal of commerce with the United 
States, which had been interrupted by the war with that 
country. In October, 1816, the alterations in the Queen’s 
Dock having been completed, it was opened for the recep- 
tion of vessels. It had been enlarged to nearly twice the 
size of any of the other Liverpool docks. Before com- 
mencing the additions concluded in 1816 Rennie reported 
on the harbour, stating “that a dock of about seven 
statute acres may be made between George’s Dock basin 
and the fort in about six or seven years, at an expense of 
about £220,000, which dock will contain about seventy sail 
of vessels of the average size of 200 tons; but that it will 
not be a convenient dock unless possession of the fort can 
be obtained, in order to form an additional basin there. 
That additional dock space may be obtained upon a 
larger scale than the proposed north dock at the south end 
of the town, in half the time, and at about two-thirds 
the expense. That the sum of £500,000 will be required 
to complete the docks, to the extent and upon the plan 
proposed, exclusive of buildings, or the purchase of land or 
premises.” He further proposed “a new dock, the present 
Prince’s Docks, between Dock Basin and the fort, about 
350 yards long and 100 yards wide, to be built in seven 
years, to® contain about seven acres: an addition 
to the King’s Dock, 264 yards long, by 423 yards, 
to be finished in about fifteen months, and to add 2a. 
Ir. llp. An addition to George’s Dock, 241 yards long 
by twenty-one and a-half yards wide, to be made in about 
two years, and to give la. Or. llp. An addition 
to the Queens Dock, 190 yards long, by 105 yards wide, to 
be made in about two years, aad to give 4a. 19p. A half- 
tide basin at the south end of the Queen’s Dock, 120 yards 
square, to be made in about three years, and to contain 
2a. 3r. 36p. Total, 16a. lr. 37p. educt old dock (3a, 
2r. 4p.) intended to he filled up. For that part intended 
to be relinquished to the Corporation of — an 
equivalent space to be given at theirexpense. Additional 
dock space to be given in three years, 6a. 3r. 33p. 
Further southward in about four years ten acres. The 
proposed north dock, seven acres. Total, 23a, 3r. 33p.; 
say twenty-four acres of wet dock space, exclusive of four 
and a half acres additional dry basin. By another plan an 
additional five acres, together with custom-house, excise- 
office, pilot’s-office, in about seven years; sheds for trans- 
acting business, and cranes for landing and discharging 
merchandise to be provided. 





THE INDUSTRIAL CLASSES IN FRANCE, FROM 
A FRENCH POINT OF VIEW.* 

Tue Revue des deux Mondes, in a recent article upon the 
reports of the delegations ouvriers to the Expositions of 1862 
and 1867, gives some curious particulars respecting the present 
condition of the industrial classes in France. 

The article is from the pen of M. Edgar Saveney. After some 
preliminary observations, in the course of which he states that 
the writers of these reports appear to regard the superiority of 
the French in almost every department of industry as established 
beyond reach of doubt by the late Exposition—that this view is 
no doubt in a great measure attributable to national vanity, but 
that it is excusable when we call to mind that the only opportu- 
nities afforded to the delegates of judging of foreign productions 
were necessarily limited to the articles actually sent to the 
Exposition—and that in France, as elsewhere, a jealousy of 
foreign manufactures has been fostered by large empleyers of 
labour persistently bringing forward the prospects of foreign 
competition as a pretext for keeping down the tariff of wages— 
M. Saveney continues :—“ But the most interesting portion of 
these reports is that in which the delegates treat of the present 
condition of the French workman, and offer suggestions for its 
amelioration. . . . . . Im addition to their own labours, 
the 354 working delegates from the Paris trades held sixteen 
meetings in the course of three months, fur the discussion of 
subjects affecting the welfare of the working classes. Repre- 
sentatives from Lyons, Bordeaux, and other large towns, were 
admitted to these meetings, as well as a certain number of 
women, with a view to the consideration of the question of 
female labour. The delegates, with a prudence which distin- 
guished all their proceedings, have abstained from expressing 
their views collectively. After a public discussion of each 
subject each individual was permitted to insert in his report 
whatever appeared to him most urgently to need consideration. 

It is not, however, difficult to form a notion of the ideas pre- 
vailing generally amongst them. A report of the latter descrip- 
tion was submitted to the Emperor, on the 8th of March last, by 
M. Devinck, the president of the Societe d Encouragement pour 
les Etudes des Ouvriers; and a similar report was drawn up by the 
Minister of Public Works, some days later. The demands of the 
delegates are for the most part extremely moderate, both in tone 
and substance. The relations between the society above referred 
to and the delegates had been of the most amicable description, a 
circumstance not without effect on the general bearing of the 
reports, 

Much variety of tone prevails amongst the original documents, 
which are about 120 in number, and the individual character of 


* Revue des Mondes, October, 1868. L’Opinion des Ouvriers sur I’ Industrie et 
sur Eux-mimes. 
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each contributor appears pretty strongly marked; but withal a 
spirit of good temper and hopefulness is noticeable as pervading 
the whole. The good sense of these Parisian workmen is 
apparent when we compare their views with the opinions ex- 
pressed at the Intervational Congress of Workmen recently held 
at Brussels, which were openly in favour «f communism. 

First amongst the subjects discussed in these reports — 
dominating all other questions, and to which all others lead 
—is the question of wages. In facing this home-thrust 
the delegates appear to have lost all their sang froid. The 
teachings of political economy, the theory of supply and 
demand, are regarded as nought. The workman finds his wages 
insufficient, and asks for an increase. Whether his employers can 
afford it or not, troubles him but little. In every one of these 
reports the insufficiency of the present rate of wages is insisted 
on—often very strongly. 

Let us hear a delegate from the slaters—a trade in which the 
wages are comparatively high:—“ Any day,” he writes, “you 
may see in the street some poor wretch working in mid air, 
who, were his foot to slip or his ladder to break, would be 
hurled to the ground and dashed to pieces. ‘How much does 
this man earn? you ask. You are told 6f. 25c. a day. ‘Six 
franes !’ you cry, ‘it should be ten—twenty !" But we do not 
ask as much as this—our wish is simply that our employers may 
read this report, and we feel assured they will accord us an 
increase for which we have been seeking for the last nineteen 
years past.’ (7f. per day.) The gains and expenditure of a 
journeyman slater, with a wife and two children, in Paris, are thus 
set down—it is, of course, taken for granted that the “ ménage ” 
is a model one, full to overflowing with all the domestic virtues :— 
“The man earns 6f. 25c. per day, as we have said. People may 
think that with such wages his every want must be supplied. 
But, alas! we have to count working days alone. From the 
365 days of the year we have to deduct an average of fuur /éte 
days and two Sundays per month, thus reducing the number of 
working days to 337. We have then toallow for the dull season, 
in which work cannot be got, and for bad weather, when the 
men cannot work. Deducting three months and a-half on this 
account, we fiud the number of working days in the year reduced 
to 232, and the year’s earnings to 1450f. Say that the wife earns 
150f., we have a sum of 1600f. wherewith to support a family 
of four persons in this ‘ Paris regenerate’ of M. Haussmann. 
Now, what are the expenses of a family thus circumstanced ? 
First, they must be housed. For years past magniticent boule- 
vards have been carried through the poorer streets of Paris 
Mansions resembling palaces, out of all keeping with the wants 
of the middle classes, have sprung up everywhere. As to the 
working men, driven further and further from the heart of the 
city, they must now pay 250f. to 300f. at least for a small room 
and cluset scarcely big enough to hold two beds, a chest of 
drawers, a table, and a chair or two. Let us set down the house 
rent at 300f. per annum. We may reckon 400f. will be spent on 
clothing—this is supposing nothing but coarse linen to be worn, 
and the making and mending to be done at home. Washing is 
generally a heavy tax on the wife; and if we place it at 36f. only, 
it is because we suppose that use is made of the public lavatories. 
Then we have firing and light, tools—which unfortunately are 
often broken and need replacing—schooling for the children, &c. 
Reckoning these expenses at 800f., there remain 750f. to supply 
food for four persons. But, when in work, the journeyman is 
unable to get his breakfast at home. For this purpose he takes 
a small sum, say If. 25c. with him. And so we have another 
reduction of 29Vf. in the budget. In the end we find that 490f., 
or li. 25c. a day, remain for the support of the family. This, 
indeed, is sufficient to keep the wolf from the door; but suppose 
sickness or any other accident to derange the eyuilibrium 
of this frail budget, distress must inevitably follow. What pro- 
vision can a family thus circumstanced make for the future ? 
What superfluous expense can they retrench in time of need? 
Yet, the workman who furnishes these details acknowledges at 
the conclusion of his report, “that the battle of life must be 
fought by all, and that the lot of those who labour is perhaps the 
happiest !” 

Thus we see it is not alone the tetes chaudes, the habitués of the 
cabarets, but the hardest working and most sensible of these men 
who insist on the necessity for a rise in wages. Of the difficulties 
which heset the question, the various industrial necessities which 
set a limit to the profits, scarcely a trace can be found in these 
voluminous reports. After all, perhaps the writers say :—“Let us 
plead our own cause as best we may, our employers will assuredly 
find means to support their own views.” Indeed, as long 
as they confine themselves to asking for a rise in 
wages, without entering into the question of its feasibility, 
not much harm can be done. The case, however, becomes 
altered when this pre-occupation of ideas tends to the entertain- 
ment of views diametrically opposed to industrial progress, 
Amongst too many of these reports we note an echo of the 
doctrines respecting the organisation of labour preached in 1848. 
Others, advocate all sorts of chimerical equalities in the rates of 
wages. For example, gilders of wood are divided into two 
classes—those who prepare the wood by putting on the cement, 
&c., and those who apply the gold leaf. The wages of the former 
class are 5f. per diem, of the latter class 6f.50c. The delegates 
of this branch of industry are hotly opposed to these arrange- 
ments—which, no doubt, are founded on sufficient reasons—and 
insist on a uniform rate of wages for all. Impressed with 
similar ideas, several delegates express themselves strongly 
against piece-work, which has a tendency to supplant a fixed 
rate of wages. Yet nothing can be more useful than piece-work 
in its way—nothing more harmful than the contracted notions 
which condemn it. It is a cause of regret that such antiquated 
ideas should have found a place in these reports. 

Again, certain branches of industry, certain manufacturers, 
have lately availed themselves of fimale labour. This practice 
tends, naturally, to a reduction in the scale of wages. And 
accordingly the workmen appear incapable of regarding it with 
an unprejudiced eye. “A charming idea,” writes one delegate, 
this time a compositor, “originated with a Parisian firm—nothing 
short of employing women in the processes of printing in the 
heart of the Exhibition. No doubt there was a certain piquancy 
about the arrangement, but can anyone demonstrate to us its 
utility ? No doubt it was hoped by this means to obtain the 
sanction of public opinion to the employment of women in the 
trade, but we should set our faces against this innovation as 
prejudicial to the best interests of typography, alike in regard to 
the amount of labour to be performed, and the wages to be 
earned.” 

The delegates put forward all the reasons they can think of 
against the adoption of female labour,—the wife’s place is at 
home, by the fireside. When she is away all day, the children are 
forgotten, and the home is neglected and becomes uninhabitable! 
To these objections must be added the immoral tendencies of 
workshops, even of those in which women only are employed.— 
“ At least,” say they, “ before imposing men’s work upon women, 
see that they perform their own.” Strong arguments are 


plentiful amongst them, but there is one weak point which re- 
appears far too often, the notion that, before all things, it is 
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necessary to oppose a reduction of wages in any shape or form. 
Some of these writers recommend that legal restrictions should 
be placed on the employment of women; others, more moderate, 
admit that this is a point with which the law cannot meddle, 
and that it is to social considerations that we must look to 
prevent the employment of women in factories. Let the work- 
man disparage female workshops as much as he will, so long as 
his object is to deter the members of his own family from 
entering them; but any attempts at legislation on the subject 
would not only fail in bringing about the results here sought, 
but would strike a blow at the great principle of the freedom of 
labour, which is now established beyond reach of discus-ion. 

The employment of children is the subject of the best grounded 
complaints on the part of the delegates. On this point there is 
but one voice amongst them, and the reports teem with generous 
and earnest lamentations over the present condition of appren- 
tices. The apprentice does man’s work—ten, twelve, fif:een 
hours a day—this, too, in open defiance of the law of 22nd 
Mirch, 1841, which limited the employment of young persons to 
eight hours daily. His strength is thus prematurely wasted, and 
his opportunities of attending school are lost. But it will be 
said—* At least he learns his trade.” Not so! His time is 
taken up in accessory labours, for which his yout& and activity 
suit him; he remains a stranger to his trade, and finds himself 
in the end come to man’s estate without the means of earning a 
livelihood. 

A law was passed on 22nd February, 1851, relative to con- 
tracts of appreuticeship, which requires employers to superintend 
and complete the technic:] education of the young lads in their 
employment. But this law has become a nullity. The delegates 
unanimously regret the abrogation of the regulations, or at least 
of the trade customs prevailing previous to 1789. An edict, 
severe in its terms, and rigidly enforced, then compelled em- 
ployers and master-workmen to have one apprentice only to every 
four workmen, and required that he be perfected in the know- 
ledge of his trade in from four to five years. 

Unthought of in those days were factories such as we now 
have, teeming with children, many of them scarcely numbering 
seven years, working eleven and twelve hours daily, deprived of 
pure air, bearing on their features the imprints ef privation and 
suffering—a sou sufficing for their daily wants, clad alike in 
winter and summer, s'rangers to every idea of good, capable only 
of expressing their ideas in an assemblage of foul expressions, 
forming a jargon as repulsive as it is unintelligible. . . . . 
Amongst the many eloquent voices that have pleaded the cause 
of these poor children of late years, that of M. Jules Simon has 
been heard with a generous pertinacity. It is said that a bill will 
be brought forward during the approaching legislative session to 
amend the now obsolete iaw of 1841. The hours of labour wili 
be reduced to six, or five and a-half, daily, and the employer will 
be held responsible that the child attends school at least two 
hours as well. This law, moreover, will be applicable alike to 
m ‘nufactories, and to ordinary workshops of every description. 

The question of child labour brings us naturally to the sub- 
ject of education. On this point, too, the delegates are unanimous; 
they feel but too deeply their own deficiencies—see but too 
clearly those of their fellow-workmen. They are unanimous in 
asking for gratuitous and compulsory education, and for a course 
of technical instruction as well. With the question of ways and 
means they have not busied themselves, but they express a wish 
that any such scheme should be organised on as extensive as 
possible a scale. In this respect it may be said their wishes have 
already been partly met. 

The law of 1833, respecting primary instruction, has been 
recently extended and developed, and a new law, passed in 1867, 
provides for the education of girls, a subject which had not pre- 
viously received much attention. As far as Paris is concerned, a 
gratuitous system of education may be said to have been per- 
fected. Compulsory attendance is a question opening out too 
wide a field for discussion here. We may, however, remark that 
the law regulating the employment of children in factories, to 
which we have above referred, will in itself indirectly compel the 
attendance at school of a large number of children, the obliga- 
tion in this instance falling on the employers, and not on the 
parents.” 





THE FRANCIS JOSEPH SUSPENSION BRIDGE 
OVER THE MOLDAU AT PRAGUE, 
(Continued from page 343.) 

WE this week give in our working drawing No. VIII the remain- 
ing details of the Francis Joseph Bridge. We also append a trans- 
lation of the official report of the testing of the structure. The 
upper part of Fig. 9 shows a sectional elevation of one of the towers; 
the remainder shows details of the base of the towers, the cast 
lron railing round them, and the tops of the stone piers. The ends 
of the main girders—those of the centre span and of the side spans 
—stop at this point, where they are covered by cast iron lamp 
standards, which form part of the cast iron railing. Their weight 
rests on an intermediate wrought iron longitudinal girder, which 
passes through the centre of the tower, and is partly built into the 
masonry. <A space is left between the ends of the main girders 
and the intermediate girder for expansion. Fig. 10 shows a general 
elevation of one of the towers, and Figs. 11 and 12 show details of the 
ornamental cast iron work. Fig. 12 shows details of the saddles 
and bed-plates. The saddle is constructed of a series of vertical 
steel plates, the links being placed in the spaces between them. 
They rest upon a cast irou box-shaped plate, which again rests on 
cast iron rollers, 5in. diameter, which are carried on a dome- 
shaped bed plate. 

Whether we regard the Prague bridge from a practical or from 
an esthetic point of view, we certainly find nothing to be desired. 
The structure constitutes a remarkable example of engineering 
enterprise, and marks an era in the history of the suspension prin- 
ciple of construction. The principles involved are substantially 
correct ; and although we find that rather more material and work- 
manship are required then would suffice for an ordinary suspen- 
sion bridge, we must bear in mind that we have in Mr. Ordish’s 
design, elements of rigidity which it would be impossible to 
secure in any other suspension bridge at the same cost, if at all. 
Its beauty is, to our mind, all that can be desired in such a struc- 
ture, the details being worked out with elegance and simplicity, 
and evidencing a taste which we would gladly see extended to all 
our public structures, especially bridges. It only remains for us to 
add that the total cost of the bridge, including the purchase of 
land and cost of masonry, has been £57,000. As already inti- 
mated, Mr. Ordish was the engineer for the bridge, Mr. O. Wessely 
being the resident engineer. Messrs. Ruston and Uo., of Prague, 
were the general contractors for the works, the steel links having 
been supplied by Messrs, Cammell and Co., of the Cyclops Works, 
Shetfield, and Messrs. A. Howell and Co., of Sheffield. The 
contract for the steel links specified that they should bear a break- 
ing strain of forty-eight tons per square inch of sectional area. 
Each link was tested separately, with a strain of twenty-two 
tons, by a hydraulic machine at the Cyclops Steel Works, under 
the inspection of an engineer appointed by the municipality of 
Prague, and also of a gentleman from Mr. Ordish’s office. These 
links have to carry sixteen tons per square inch under a moving 
load of 80 lb, per square foot on the platform of the bridge. In 
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the construction of the bridge there have bee ‘ 
cast iron, 309 tons of wrought iron, and 230 tone of steal. omeet 
On the occasion of the opening of the bridge by the Em De 
Austria, his Majesty awarded to Mr. Ordish the ‘Avstring yar 
medal of arts and sciences, and to Mr. Wessely the Austeles gold 
cross of merit. A few weeks since we briefly noticed the ro = 
which this bridge had been subjected before it was oper phn 
ee traffic. WR eee able, through the courtesy of Mr. 
Ordish, to append the following translation of the official re : 
those trials :-- official report of 

Report, 

Translation : Official Report of the Committee appointec 
— Joseph Bridge over the Moldau, at poo oe ae 
. 4 27 & ’ 


: The testing of the Prague bridge took place on the above 
in accordance with a decree of the town council to that effect, 
in the following manner :— At 1 o’clock p.m. a number of = 
which were loaded with 65,000 bricks, and which were P elie ” 
on either side of the river, were driven upon the bridge and t ak 
a position along the footpaths. upon which the bricks were 00 
loaded, being placed four and five layers deep. The operation of 
unloading the bricks did not terminate until after the time : 
pointed, which was four o’clock. The normal position of the Pe 
form of the bridge was accurately determined before the commene ‘ 
ment of .he experiment, the temperature being taken into = 
sideration. After the unloading of the bricks levels were tahoe 
simultaneously from four selected points, the motions of the 
: , - c) 
saddles being observed and determined. 

The results of these observations were as follows :—Ata tem 
perature of + 9 deg. R. there was a deflection in the centre of the 
bridge of 4jfin. At two given points near the centre there 
was in each case a deflection of 4in., and at two other points 
near the piers a deflection of Ijin. The platforms of the 
short spans had each risen jin. simultaneously with the deflection 
of the centre span. The saddles of the bearing and curved chaing 
showed a motion of ,; of an inch inwards, or towards the centre 
of the bridge. 

On the morning of the 30th April the trial was again proceeded 
with, after it had been ascertained by accurate observation that 
the position of the platform remained unaltered from the close of 
the previous day’s proceedings. The chief town engineer, Mr, 
Finger, inspected the carts, which were kept in readiness at the 
Newstadt approach, checking their number and weight by the 
official weighing bills. They were sixty-four in number, and their 
absolute weight was found to be 3,916} Viennese cwt.—equal to 
216 tons English. Among these carts some weighed as much ag 
seventy and seventy-eight cwt. Punctually at a quarter past eight 
o’clock the train of carts was set in motion withont any counter. 
balancing load being brought on the bridge from the other side, 
The carts were driven in a double row upon the bridge proceeding 
to the other end, where they had to halt in order to allow time for 
those carts, which formed the rear of the train to take their places 
on the platform. And here it may be noticed that even the 
heaviest carts came up in a sharp trot in order to recover the lost 
distance. Simultaneously with the arrival of the carts upon the 
platform, the building committee. as well as the promoters and 
other gentlemen connected with the undertaking, came on the 
bridge, keeping pace with the carts. At the same time a number 
of visitors and representatives of the city of Prague, preceded by 
the mayor, Dr. Klandy, and Dr. Ritter Von Belsky, proceeded on 
to the platform of the bridge and followed the carts. Upon this 
the carts on the Belvedere side of the bridge were ordered to turn 
and to pass the bridge in a single row, so that the thirty-third cart 
stopped at the centre of the bridge, the succeeding carts keeping in 
line with it. The first thirty-two carts then left the bridge and 
drove into Elizabeth-street. where they turned round and proceeded 
upon the bridge again. When this train arrived in the centre, the 
other train—which had remained stationary there—was set in 
motion, and both thus proceeded simultaneously in opposite direc- 
tious. The thirty-two carts which proceeded to the Belvidere side 
re-crossed the bridge on their return. 

It is particularly to be noticed that very stormy weather pre- 
vailed during the trial, and tuat, nevertheless, no lateral motion 
could be perceived. During the approach of the double row of 
carts from the Newstadt side, as well as during the execution of all 
the movements just described, there was not the least motion or 
movement perceptible in the bridge, nor could any wave be detected 
by the instruments erected for that purpose; the platform merely 
showed the vibration naturally due to the material of the structure 
and caused by it. 

The observations and measurements—the accuracy of which was 
checked by several scientific gentlemen present—gave the following 
results :— With the maximum load the platform of the bridge de- 
flected in the centre 7y;in., Vienna measurement, or 7jin., 
English ; the next two nearest points 6in. ; the two points next 
the wwers, 2in., whilst at the points in the side spans a rise of 
yain. took place. After the removal of the load from off the 
bridge, the platform rose quickly, and showed a permanent set 
of {9in. at the centre; yin, at the two nearest points, and ;yin. 
at those points next the towers, In the short spans there was an 
instantaneous rise of 4in., which, however, fell again during the 
night and entirely disappeared. From the levels taken on the plat- 
form on the following day it was proved, by a comparison of the 
measurement taken before the trial, that the before-mentioned per- 
manent sets were perfectly correct. 

It is to be observed that the motion of the chain saddles, when 
the bridge was fully loaded, amounted to ;in., and that it de- 
creased on completely removing the load to yin. at the towers 
nearest the town, whilst it receded entirely at the opposite towers. 
The maximum fixed Joad applied was 5950 cwt.; which was com- 
prised in the 65,000 bricks with which the trottoirs (footways) were 
loaded. The average weight of each brick is calculated to be 9 |b., 
since part of the bricks used really possessed this weight, and the 
discrepancy caused by the lighter bricks was more than compen- 
sated for by the rain which fell during the nights of the 29th and 
30th, and was absorbed by the badly burnt bricks. As before 
stated, the weight of the sixty-four carts amounted to 3916; cwt., 
and taking the weight of each team as 18 cwt.—a fair average 
the total weight of the teams will be 1152 cwt. Estimating the thrust 
of the sixty-four pairs of horses at only 1' 00 cwt., and taking into 
consideration the weight of the drivers and the assemblage of per- 
sons present on the platform during the trial, the total weight of 
the whole load cannot fairly be taken as being less than 12,500 
cwt. Hence, having regard to the available area of the roadway 
and the footpaths, which was equal to 624 square klafter, a 
proof load results of more than 20 ewt. on each square klafter, or 
64 lb. per square foot. 

A careful inspection of every portion of the bridge was made 
after the termination of the trials, but it failed to show either the 
slightest imperfection in the masonry—especially in the anchorage 
—or the least damaging change in any part of the superstructure. 
The building committee, therefore, declared it to be their duty to 
mark the result of the trials as an exceedingly successful one, and 
to stamp the strength of the structure as being a rigid suspension 
bridge, perfectly successful and faultless in every respect. Signed 
by Joseph Cerniack, A. Turck, Dr. Klandy (mayor). Jos, Kaura, 
Fr. Wazlawik, G. E. Tanouschet, Carl Swaboda, Franz Finger 
(chief town engineer), F. Hoz4k (Eng. Assistant and Prov. Inspector 
of bridge). 


day, 








SanD oN THE Rat.—As an illustration of the strange neglect 
with which locomotive superintendents persist in treating sand, we 
may cite the following extract from our very able contemporary, 
the Bombay Builder :—“ The new large ght engines on the Great 
Indian Peninsula Railway, it is said, lose half their power in work- 
ing up the ghits owing to the want of sand boxes. Proper sand 
boxes worked from the footplate, and filled with well dried sand, 
would be an excellent addition to all these e es; and we feel 
sure that if they have not already been added they soon will be. 








Noy. 20, 1868. 
RAILWAY MATTERS. 

TuE highest point on the Pacific Railroad is 8262ft. above the 
sea. 

Tue extension of the Horicon branch of the Milwaukee and St. 
Paul Railroad has been formally opened at Winneconue, 

Tue traffic of the South-Eastern Railway shows an increase of 
g1571, and that of the Great Western of Canada an increase of 
£102. 

Ir is stated that the reduction in prices of freight over the three 
trunk lines to the West is the result of general understanding, 
and is intended to run off the various fast freight lines. 





James H. StePHENS, one of the oldest engineers on the United 
States Northern Central Railroad, was run over and killed, on 
the 3rd instant, by a locomotive in the depét at Baltimore. 











EIGHTEEN inches of snow now cover the summit of Mount 
Wa-bington A numberof the workmen near the terminus of the 
mount railroad had their ears frost bitten a few days ago. 





AN engi ttached to a westward-hound freight train on the 
Central Ohio Division of the Baltimore and Ohio Railroad ex- 
plode d near Clay] tation, on the morning of the 3rd instant, 
killing Robert Brown, engine driver, and fatally injuring John 
Husley, fireman, and a brakesman named Gardiner. 

¥TTER from Zurich states that the greater part of Switzer- 

Al I 

d is completely buried in snow. It fell incessantly for two days 
an . . 
and two nights, and the railways were only rendered passable after 
great exertions. From Lausanne to Berne and on to Lucerne and 


hr 
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Zurich the country presents a scene of desolation suggestive of an 
Arctic winter. In some places the leaves are hardly off the trees 


yet, and the green bor s covered with the snow have a very 


singular effect, 


Tur Rai/way News states that the proposed new Brighton line 
will commence by junction with the London, Chatham, and 
Dower Railway at a point about sixty-six yards from the south- 
east of the up-passenger platform at the Dulwich station of that 
railway, passing thence through Croydon, Chipstead, Merstham, 
Gatton, Reigate, Horley, Crawley, Cuckfield, Hurstpierpoint 
Hove, end terminating in Church-street, Brighton, at a point 
about eleven yards from the south-east corner of the Pavilion 
Chap 1, 

AccoRDING to a telegram from New York, the Supreme Court of 
that state have granted an injunction to check the creation of new 
stock in the Erie Railway Company, and the other gambling 
operations by which the property of the shareholders of that line 
is jeopardised and rendered unproductive year after year, For the 
sake of the credit of American corporations in general, it may be 
hoped that this action will prove effective. since the long absence 
f ctive in the Erie line was beginning 
liscriminate distrust in all analogous under- 
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or the 





takings. 

ins Zimes correspondent states that the Mont Cenia Railway 
Company have come to consid grief, and that the communi- 
us between France and Italy are in a very disturbed and un 


able 





certain state. Since the 24th of October there have been constantly 
great delays, and the trains have arrived in Turin at all hours of 
the morning. Wednesday, the 4th November, was the only day on 
which the time was nearly kept. Since the 6th the trains have 


ceased torun. We hear of one having been stuck for eight or 
nine hours in the snow, frozen to its In short, the concern 


disaster being appa- 


pl 
seems to have completely broken down, the 


mainly 
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rently > Wal ient locomotive power, but 
accelerated by the unusually and very heavy fall of snow 
The mail en across the mountain in a horse carriage, and 
travellers see} her r One vrainfull. which had started 
from Susa, was glad to get back, af eral freezing hours passed 
a short way up the mountail take ship at Genva for 
Marseilles. 

A SHOCKING railway accident has occurred in Bohemia. A night 
passenger in, containing some 250 men of 26th Hungarian 
Regiment, who g on furlough, having completed thei: 
drill wi he bree loaders. got into a snowdrift near the station 
of Ho s run into by a luggage train coming after it. 
The thr rrivges, wh the unfortunate soldiers were 
pac we ) s 1 nearly one half of the inmates 
killed l re ly w d. <Asthe wreck bas not 
yet been cleared away (it is the fourth day) the number of casual- 
ties has not yet been ¢ y ascertained, but, according to what is 
known until now -three men have lost their lives, nine 
were found on the 5} \ » died since, and twenty men 
are nd are s > buried under the wreck. 
Some seventy me e more or less wounded, forty-four severely. 
The fourth carri was a first-class one, where the officers of the 
detachment and } were seated. It was broken to 
pieces, but its inn ‘ ] Strange to say. with the 
exceptior n é » servants of the company 
received the slight IT) 

THE vice-president of the Union Pacific Railroad has written a 
letter to the President of the United States, in which he says: 


“The Union Pacific Railroad Company has been informed of the 
appointment of a special commission to re-examine their road. If 
this commision includes all sreceiving similar subsidies and 
bonds this company will r rd the appointment with satisfaction, 
bat if no luded it becomes evident that the 
ed to representations unfavourable to the 
i justice requires that I should 


character of our work, and j 
contradict. I think it my duty, therefe to assure your Excel 








other ft i is 
Government has list 


which 
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THE ENGINEER. 








leucy that the Union Pacific Railroad is at least equal to any of | t ousn' 
| the surface, or in its density or hardness, or in the combination of 


these other lines in construction, appointments, and permanent 
improvements, and that you can easily ascertain the thoroughness 
and excellence of the work by reference to Generals Grant, Sher- 
man, and Sheridan, who have lately been over the line, and from 
many other eminent practical railroad men. I respectfully request 
that the commission be instructed to include all these roads in the 
comeatien, and to report in detail the comparative qualities of 
each. 





For some time past the South Yorkshire colliery owners have 
been placed m an awkward position by the high tonnage rates 
which they are called upen to pay, and which almost shuts them 
out from the London market. The coal masters have memoniilised 
the Great Northern for a reduction of the rates, but ag yet their 
request has not been attended to. The whole of the odium has 
been attempted to be thrown upon that company, who are not, it 
seems, entirely to blame in the matter. It appears that the real 
grievance is the exceptional rate charged by the Manchester, Shef- 
field and Lincolnshire Railway Company, who are the owners of the 
South Yorkshire Railway from Barnsley to Doncaster, over which 
the greater portion of the tonnage for London and the South 
passes, The rate charged by the Great Northern is three-eighths 
of a penny, whilst the average rate charged by the other company 
is 1d. per mile, thus making a difference between the two of five- 
eighths of apenny per mile. The colliery owners are also unable to 
take any advantare of the facilities afforded by water communi- 
cation, in consequence of the high rates of tolls insisted upon. 
The Aire and Calder Navigation Company return Is. 3d. and Is. 2d., 
the dues to Hull, Brigg, and Grimsby ; whilst the Manchester, 
Sheffield, and Lincolnshire insist on the highest rate of dues 
ever paid on their eanal, and return nothing. The high rate of 
tonnage charged to London prohibits the colliery owners from 
competing with the Derbyshire masters in common coal, especially 
whilst the Hull part is being gradually cut off from their reach by 
the collieries in the Leeds, Bradford, and Wakefield districts, 
which are much nearer. Under these circumstances, one of the 
largest colliery districts in Yorkshire appears to be almost shut out 
from the principal coal markets io England, We cannot wonder 


that the coalowners should put forth every effort to put them- 


selves on the best footing they possibly can. 








NOTES AND MEMORANDA. 

M. Boutay presented to the Academy of Science a new commu- 
nication from M. Chauveau, in which the author alleges that the 
active principle of the virus of contagious diseases consists of solid 
corpuscles, 

M. Jouvin has published a note on a process for the preserva- 
tion of iron ships. The process consists in doubling the zine on 
the hull, but in such a way that a sort of battery in a state of 
tension—not of current—is formed. 


THE oldest house in the United States is believed by some to be 
a sione edifice in Guilford, Conn. It was built in 1640, the stone 
being brought on hand-barrows from a ledge at some distance from 
the site of the building. The cement with which the walls were 
laid up is said to be harder than the stone itself. 

THE cannon of the Royal George, which bad been submerged 
half a century, when first taken out were so soft that the metal 
could be cut with a knife, but immediately hardened on exposure 
to the air, and were again fired. Some muskets and cannon sunk 
in Lukes Erie and Ontario during the war of 1812, were, forty 
years afterwards, found to be but slightly rusted. 


Ata recent meeting of the French Academy M. Daubrée pre- 
sented two meteorites, which were remarkable from their resem- 
blance, although they had fallen at different periods and at a con- 
siderable distance apart. The one fell on the 8th of September in 
the Pyrenees, the other on the 29th of February in Alexandria, 
It would be impossible to distinguish one from the other. 


Mk. PERKINS prepares chloride of methylene from chloroform, 
by acting upon an alcoholic solution of chloroform with zinc anda 
little ammonia. On mixing the re-agents the temperature rises 
und the whole enters into ebullition, and much gas is given off 
Che ehloride is not formed in large quantities. Tetrachloride of 
carbon treated in the same manner gives chloroform and marsh 
gas. 

Mr. WiLtiaM FarrBaixn cites many cases where iron ships, 
which had been ten to fifteen years in salt water, showed no corro- 
sion, This subject was much discussed in England in 1550, and 
the unexpected absence of corrosion in wrought-iron ships, even on 
the interior surfaces and iron parts, was then attributed to the 
vibration of the metal, as was noticed on comparing the amount of 
the corrosion of railway bara in the track with those laid outside 
of it. 


M. Peticor has read a memoir on the compositions of chrome- 
irona, the minerals employed in the preparation of chromates, 
Recent analyses have revealed a variety of these bodies, which 
crystallises in the octahedral system, M. Peligot explains the 
anomaly by stating that all the chrome-irons are magnetic-oxid« 
of iron (Fe, ©,), in which payt of the iron is replaced by an 
equivalent quantity of chromium, an isomorphous metal, 


THE new Obs¢ 





rvatory at Neufchatel has rendered good service to 
chronometer-makers by enabling them to regulate their watches 
with more exactness. Prizes are now given to those makers whose 
watches approach nearest tu perfection, A marine chronometer 
lately tested for two months gave 0°164 of a secand as the mean 
variation from day to day. The improvement in common watches 
during five years will be seen by the following table of mean varia- 
tious in twenty-four hours :- In 1862 the mean variation was 1°61 
sec. ; in 1863, 1°28 sec. ; in 1864, 1°27 sec. ; in 1865, 0°88 sec. ; and 
in 1866, 074 sec. More than three-quarters of the chronometers 
observed in 1866 gave a mean variation per day of less than half a 
second, 








Scientific Opinion says that the great excitement which pre- 
vailed some time since in the scientific world concerning M. 
Chasles’ supposed letters of Galileo has died away. It is still, 
however, interesting to find a little fact which satisfactorily 
shows what impostures M. Chasles’ documents were. In a recent 
article in the Gazette di Mi/an it is stated that, in examining some 
papers of Galileo at Florence, a letter was found addressed to a 
French savant, in which Galileo excuses himself for not having re- 
plied earlier, on the ground ‘‘that he could not find readily at 
Florence any who could translate a French letter into Italian.” It 
is clear, therefore, that Galileo did not know French, and, there- 
fore, ild not have written the wonderful | which M, Chasles 
has ributed to him, 


setter 





BvurmLpDers, allotment gardeners, and others who employ home- 
grown timber for fencing and other purposes, will be glad to hear 
that an effectual preventive for the ‘* dry rot” has been discovered. 
The recipe is forwarded to the Gardener's Chronicle by Mr. J. 
Baily Denton, and has been thoroughly tested by experiment. It 
consists in soaking the timber for a short time in lime-water. A 
pit or tank, or good-sized barrel, according to the extent of re- 
quirement, will answer the purpose, the lime being added to the 
water in the proportion of eighty-eight grains to one gallon. 
Timber creosoted in this way stands the weather remarkably well, 


and is not subject to the decay to which unprepared timber is so 
liable. 


PLUMBAGO was obtained from cast iron immersed in acidulated 
water in 1822; and, forty years later, Dr. Calvert produced the 
same result by placing it in sea and foul water. A dozen years 
earlier Mr. Mallet reported his well-known experiments on the 
corrosion of different kinds of iron in pure and foul atmospheres, 
and in clear, foul, aciduiated, and salt waters, and arrived at the 
following general conclusions :—That iron exposed to water hold- 
ing air in combination corrodes on the surface, either uniformly or 
in places, by rust or by the conversion of the iron into plumbago ; 
and that corrosion depends upon the want of homogeneousness of 








the carbon with the iron. 

Tue Chemical News has the following;—If in a tube of white 
glass, from 14in. to 15in. long, you enclose moist chloride of silver 
(freshly precipitated by means of a solution ef chlorine in water), 
and expose it to the direct action of the solar rays, it will be 
observed that while the chlorine solution ia yellow, the chloride of 
silver remains white; but, after the ehlerine solution becomes 
colourless, the chloride decomposes the water under the action of 
light. As soon as the ehloride of silver blackeng at the surface it 
should be agitated from time to time, and left exposed for a few 
days to direct light, yntil the whole becomes of @ fiue black colour. 
if the tube is now taken into a dark plage the blackness will dis- 
appear by degrees, ehloride of silver becoming re-formed, and the 
eontents of the tube becoming perfectly white again; and this 
experiment may be repeated indefinitely, It is an evidence that in 
their successive resebions the chlorine, oxygen, hydrogen, Xc., 
preserve properties of combinatio:. and pe-combivatien, Bromide 
of silver (and, probably, cyanide) present the same reaction. 
Iodide of silver only blackens in the sun, after being sensitised by 
means of pyrogallic acid. J¢ does not blacken visibly without a 
reducing agent, 

Iy a brief note addressed to the President of the Royal Soelety, 
Professor Nordenskiéld, writing from Kobbe Bay, September 16, 
communicates a few particulars of the Swedish Arctic expedition. 
The highest latitude to which the party were able to navigate their 
steamer was 81 deg. 9 min,, where ice stopped them. This was 
the end of August ; but a week later the sea was clear, and from 
one of the highest peaks of Parry Island ‘traces only of ice 
further northward” could be seen, The exploring steamer, after 
taking in the coal sent out for her use to Kobbe Bay, made again 
for the north, whether to pass a winter in the ice or not is at pre- 
sent uncertain. 


Meanwhile, the coal-ship returns to Sweden, | 








bringing five of the exploring party, ‘‘ with the rich geological, | 


zoological, and botanical collections ” made during the first part of 

the voyage. It is probable, therefore, that in a few weeks we shall 

get full particulars of all that our enterprising rivals have dis- 

saeenee and acquired since they crossed the Arctic Circle in July 
t, 


i 


MISCELLANEA. 

Ir is observed that sovercigus become light by average wear in 
about twenty years. 

PULFORD'’S magnetic paints have been finally adopted for all 
ironwors in the service, 

TuE only glassworks in Indiana are situated at New Albany, 
where larger quantities of bottles are made, 

A SINGLE firm in Philadelphia employs in the manufacture of 
gas fixtures 750 hands, Another employs 400 hands. 

TRE Australian sheepowners have introduced a plan for washing 
their sheep in hot water, much to the improvement of the wool. 

THE electric light is to be used for a new lighthouse at Brindisi, 
in the Adriatic. This is the first experiment of the kind made in 
Italy. 

Two ferry boats came into collision on Saturday in New York 
harbour, whereby two persons were kijled and about fifteen others 
wounded, 

A n1o?, originated by workmen, broke out on Monday last in 
Toledo, in consequence of the masters being unwilling to grant an 
increase of wages. 





THE Independance Belge says that the French Government has 
just made a present to the Roman Government of 20,000 muskets, 
6000 of which are Chassepots. 

Tue largest manufactory of shoe pegs in the United States is 
said to be at Burlington, Vt. It every day transforms four cords 
of wood into 400 bushels of shoe pegs. 

A TELEGRAM from St. Petersburg announces that the conference 
now being held there for the purpore of prohibiting the use of 
explosive bullets in war has decided that no such missiles shall be 
used of a less weight than 400 grammes. 

Mr W. 8. Jevons, of Owen's College, Manchester, stated to 
the International Coinage Commission that, taking the country as 
a whole, almost one in three of the sovereigns in circulation will 
be found to be below the legal limit of weight. 

WE notice that the cultivation of silk is attracting increased 
attention in Southern California. This is right; there are no 
natural conditious wanting to make California a thrifty silk 
growing district. 

INTELLIGENCE comes from Melbourne to the effect that a large 
and influential company has been formed in that city for developing 
the resources of the islands in the South Pacific, which may be said 
to be now running to waste. It is proposed to commence opera- 
tions in the Feejee group, which are only twelve days’ steam from 
Melbourne. 

THE foundation-stone of the new Town Hall, at Manchester, 
the designing of which building has been given to Mr. A, 
Waterhouse, has been laid with much ceremony. This hall will 
contain about 240 rooms, cost about balf-a-million sterling, and 
comprise a clock-tower 250{t. high, é.¢., one-fourth higher than the 
Monument, London. 

IF storms cannot be predicted, their progress can be communi- 
cated, so that preparation can be made for their approach. The 
latest proposal in the United States is to telegraph to various sta- 
tions throughout the country the state of the weather, and an- 
nounce it to the agricultural population by pre-arranged signals, 
of the discharge of cannon, 

VELOCIPEDE building now forms an important branch of trade in 
Paris. There are not only manufactories of these new locomotives, 

t t ere are foundries where the iron work of which they are 
comp ed is cast. One of these employs 250 workmen, and 
finishes off twelve velocipedes per day for a coachbuilder of Lyons, 
who sells t em at the rate of twenty per day. 

A NEW hind of gunpowder has been invented by a M. Hahn. It 
consists of 367°5 parts of chlorate of potash, 168°3 of sulphuret 
of antimony ; 18 parts of charcoal, and 46 parts of spermaceti. 
This gunpowder can be conveyed without any danger of an explo- 
sion, provided the chlorate be added only at the moment of using 
it, in the proportion of 46 parts of that substance to 29 of the 
others. 

In Nos. 2 and 3 docks in Chatham Dockyard workmen are 
engaged on the iron ships recently commenced here—the Sultan 
and the Glatton. A good many people are busy on the former 
vessel, but not many are occupied with the Glatton, which has not 
made much progress as yet, the ironfor her construction not being 
in so forward a state as that to be used in the building of the 
Sultan. 

As it may some day be deemed interesting to know the name of 
the inventor of the velocipede, it may be mentioned that authentic 
records exist showing that Nicephorus Niepce, one of the earliest 
of the discoverers of photography, wrote from France to hi 
brother, then living at Hammersmith, an account of his having 
invented the machine—+tbe letters in which he communicated the 
fact to his brother being still in existence, and bearing the post- 
mark of the two countries. 

THE progress of British railway traffic this half-year presents the 
following results:—Great Eastern, £780,810, against £749,788 ; 
Great Northern, £851,245, against £835,914; Great Western, 
£1,128, 243, against £!,128,297; Lancashireand Yorkshire, £965,359, 
against £930,045; London and North-Western, £2,507,224, against 
£2,503,738 ; Midland, £1,195,16¢. against £1,122,687; and Nor 
Eastern, £1,488,727, against £1,491,934. These results are satis- 
factory in some cases, but disappointing in others. 

On Monday afternoon a sad accident occurred at the Stonecroft 
Lead Mines, situate some three or four miles from the village of 
Haydon-bridge, and which are worked by a company. Two 
miners, Joseph Bailes, aged 68, and William Bailes, 30, father 
and son, were engaged as usual at their work in one of the work- 
ings of the mine, when 4 fall of lead ore took place, burying the 
unfortunate men, and killing the father instantaneously. When 
extricated, the son, though suffering from injuries, did not appear 
to be seriously injured, 

THE Italian papers state that the great tunnel through Mont 
Cenis is making very satisfactory progress. From the 16th to the 
3ist of October the distance excavated at the southern end was 
28 metres, and at the northern 34 metres, making together 
62 metres. The average of the previous fortnights for some time 
has not exceeded 50 metres. The total length of the tunnel is te 
be 12,22) metres, and the length already completed is 8958 metres, 
so that there now remain 3261 metres to excavate. Under any 
circumstances it is thought that the entire undertaking will be 
finished by the commencement of 1871. 

Sir W. MansrreLp, Commander-in-Chief in India, in a report 
addressed by him to the Government of that country on the 
subject of delay in furnishing the field artillery with an equipment 
of rifled guns, is of opinion that in the future smooth-bore guns wi 
be almost useless, and points to the late campaign in Bohemia, as 
also the reports of Prussian officers thereon, in support of this 
opinion. He also refers to the activity displayed by Russia and 
other Powers in converting their smooth-bore field guns into rifled 
breech-loading ordnance. The Field Marshal Commanding-in- 
Chief entirely concurs in the opinion expressed by Sir W. Mans- 
field in his report. 

THE beautifully carved sandal-wood gates, which originally be- 
longed to the people of Somnath, and after their capture by General 
Nott were placed at the entrance of the Agra magazine, seem to 
be in danger of destruction. It is stated that the contents of the 
Agra magazine are now being removed to Allahabad, and that the 
gates will probably be thrown into the fire from ignorance of their 
history and beauty, unless the authorities of the British Museum 
beg them from Sir 8. Northcote. They could be easily packed uP 
and sent home, where the admiration they would receive from 
Europe would amply repay the small trouble and expense entailed 
by their removal. 
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THE BOXER CARTRIDGE. 
No. IL 

Havine briefly related the history of the cartridge, 
we will proceed to give an account of ithe various 
processes which it undergoes, from the time it is 
received into the arsenal in the form of raw material till 
it is packed for service to the troops. And here we have 
to express our thanks to Colonel Boxer, for his kindness in 
affording us every facility for making ourselves practically 
acquainted with the manufacture, as carried on in the la- 
boratory of the Royal Arsenal. Nearly the whole of the 
macbinery used in the manufacture at Woolwich was 
designed by Mr. J. Davidson, Colonel Boxer’s most effi- 
cient manager, and in great part made on the spot. 

The iron base-disc, shown in the Fig. 4 
adjoining engraving, is first punched ===” 
out of a ribbon of iron ‘47 of an inch 9 ®*S® D/SC > 
thick. The discs so formed are then 
removed to a machine for counter- 
sinking the central hole, to take the 
rim of the cap chamber. This ma- 
chine consists of a revolving table, 
having a circle of cells near its edge. 
A disc is dropped into each cell, and ; 
as the table revolves, with an intermittent motion, it brings 





















































each one under a revolving countersinking drill. It is well 
to observe here, that these discs are made much thicker than | 
is necessary, in order that they should fill the circular | 
recess in the chamber of the rifle, which was formerly in- | 
tended for the rim of the Pétet base. Accordingly, when | 
the discs are made from so thick metal, the countersinking 
operation is unavoidable. Were the metal thinner, the 
discs would buckle in the centre when the cap chamber is 
pressed into its place, and thus render countersinking per- 
fectly unnecessary. 

When they come from the two shaping machines the 
dises are bright, and before they can be made use of in 
building up the cartridge they must be blackened, in order 
to preserve them from rust. To effect this a number of 
them are strung on the wire bars of a kind of gridiron, in 
which position they are heated over a fire. As soon as 
they are sufficiently hot, and without removing them from 
the gridiron, they are dipped into a bath of linseed oil, 
after which they are returned to the fire, and well shaken, 
to prevent them from adhering to 
one another. The two base cups are 
next stamped out. To form the 
outer one, which we illustrate, a 
blank, ‘955in. in diameter, is stamped 
out of sheet brass ‘014in. in thickness, 
the same blow forming it into a cup, 
*225in. in depth and ‘552in. in dia- 
meter. The inner or deeper base cup 
is similarly made from ‘005 me 
only it is subsequently annealed. 
The machines for shaping both the 
outer and inner cups are very similar; 
therefore, our illustration, Fig. 6, 
which is age | the machine for 
stamping the deep base cups, will 
suffice to show the construction of 
both arrangements. 

The strip of ae from which the | 
cups are punched, passes from the — soma 
ys in Nront of the machine, BABB GUP 
between the pair of brushes to the punch. The blank is 
then struck out, and driven into the tube, which cups it, 
and is pushed further and further along the tube by the 
next and suéceeding cups, so that at last it falls out from the 
funnel-shaped end, and passes by a conduit to the barrel 
placed to receive it. The two base cups are then joined by 

lacing the longer one inside the other, and punching a 
ole through the centre of the pair. 
Fic. 7. The cap chamber is stamped in a similar 
“if manner from stouter metal, the blank in 
this case measuring ‘542in.diameter. The 
blanks are first roughly cupped ; then the 
j resulting cups are stamped again, which 
Y both lengthens them and diminishes their 
diameter. After trimming the edges, and 
turning down the flange, all of which ope- 
rations are done by machinery, the cap 
chamber measures ‘384in. by ‘303in. dia- 
meter. In order to support the case of 
the cartridge and to strengthen the position 
of the cap chamber, the base-wad is ne- 
cessary, and this is constructed in the 
following manner. Large sheets of brown 
paper are passed between revolving knives, 
which reduce them to strips not quite 3in. 5 
in width. The strips are then taken toa ¥ 
machine, which somewhat resembles a lathe 
in its general appearance, Each machine 
is tended by a boy, who takes a strip of 
paper after it has been pasted, and inserts 4 1 














one end in a slit in a little peg projecting & 
from the driving pulley; the machine then { 
revolves, at the same time coiling the strip 
round the peg, and pressing it by the contact of a small 
revolving pulley. This operation, though apparently com- 
plicated, is really performed with very great celerity. The 
wads which are thus made are, however, not completed. 
In their present state they are not sufficiently hard and 
dense; accordingly, they are taken to a pressing machine, 
from which they issue hard and polished, and with their 
thicknesses reduced from ‘3in. to ‘1-205in. 

All the bullets used at Woolwich are manufactured by 
machinery, thus saving largely in time, labour, and 
expense, and gaining in the uniformity and perfection of 
finish, which is absolutely necessary where good shooting 
is to be done. The lead, which is of an excellent quality, 
is formed by hydraulic pressure into a kind of very thick 
wire. A coil of this wire is then brought to the machine— 
illustrated in Fig. 9—which cuts off a length sufficient for a 
bullet, and stamps the cavity for the wood plug at the 
front, as shown in the sectional drawing. | The next 
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machine, which we also engrave (Fig. 10), further shapes 
the blank by forming the point and base ~~ e 
blanks, as they come from the last machine, are placed in 
the cells in the revolving disc. Then, as each cel] comes 
before the punch, the latter drives the blank, with its 
cavity foremost, from the cell in the disc to the mouth of 
the die. The die is conical, and so closes the sides of the 
cavity round a central picket. The punch, as it delivers its 
stroke, stamps the cavity at the rear, and marks it with 
the “broad arrow.” The bullet is then ready for the wood 
plug, which is inserted in the cavity at the front, and 
closed in its place by pressing the point of the bullet. 
These little plugs are made in a very ingenious manner. A 
long strip toni is placed in a frame, which brings one 
end inside a cutter, which revolves at great s ; the 
frame carrying the wood then traverses a short distance, 
and brings the rounded length against a small circular 
saw, by which it is cut off. ‘The frame then returns, and 
presents a fresh length of wood to the cutter, and so on. 
To form the cannelures, which is the next process, the 
bullets are put in at one end of the channel leading to the 
rotating disc in the machine in Fig. 11, p. 391. This disc 
has four ribs upon it, corresponding to the number of can- 
nelures to be made, and thus, as the bullets pass along the 
guide, these ribs impress the cannelures upon them. 

The clay plug for filling the cavity at the rear of the 
bullet is made by means of a very ingenious machine. 
This machine we illustrate in Fig. 12. The clay, in a state 
of fine powder, is fed from a hopper a, to a chamber 6, 
This powder then passes into a eee of holes, on the table 
of the machine, which can be seen in our engraving. The 
punches ¢c, press it firmly into the’ holes. The table then 
rotates till it comes to the mouth of the shoot d, where it 
stops. A set of punches, corresponding to c, and worked 
by the lever e, then rises, and lifts the formed plugs from 
their moulds to a level with the table, from which they are 
then swept into the shoot by the arm f. These plugs are 
then baked, after which they are saturated with beeswax 
and then inserted in their places in the bullet. To 
accomplish this object effectually, so that the plugs shall 
not be liable to shake out of their places,* the bullets are 

laced, cavity uppermost, in cells in the rim of a wheel. 

his ‘rim is hollow, and is filled with high pressure steam. 
In this position the plugs are inserted, and further fixed 
in their places by slight pressure. 

We now proceed to another part of the arsenal, far 
removed from the bustle and noise which are the atten- 
dant on the processes we have hitherto described. Here 
in one large building the work of putting together the 
various parts of the cartridge, and the operation of capping 
the case, is actively carried on. As we enter, we find a party 
of girls busily employed in making the coils for the body of 
the cartridge. To a rectangular piece of sheet brass, 
005 thick, is fastened, by means of shellac cement, the 
paper cover. This cover overlaps one end of the metal by 
about jin., so that when the compound fabric is coiled 
round the mandril the overlapping paper serves to secure 
the coil. As we proceed each of these bodies has a 
pasteboard wad inserted at one end, and secured in its 
place by crimping the edge of the case. Then another 
working party put together the base-cups, cap chamber, and 
base disc, after which the body is inserted in the base, and 
firmly fastened to it by a machine, which presses the cap 

Fre. 13. chamber till its sides bulge outwards, as 
POR shown in the engraving, Fig. 13. The 
cap chamber is pierced at its apex in the 
same machine, and the case is ready for 





_ filling. 
2 The operations at the magazine, 
RECTION where all the finished cases are removed 


for filling, are, of necessity, carried on with every precau- 
tion. The workpeople are required to change their clothes 
for suits specially provided for them. The cartridges are 
filled by means of Caffyn’s apparatus, attached to the end 
of an india-rubber tube, communicating with the ‘eat 
reservoir. Thus, the operator—who is invariably a boy—is 
enabled readily to bring his filling machine over the mouth 
of each of the cases, without removing the tray which con- 
tains them. The charge is seventy grains, but it is 
considered sufficiently accurate if a certain percentage of 
filled cases yield from sixty-eight to seventy-two grains 
each, <A plug of cotton wool is then inserted on the 
powder, and then the bullet. The latter has, however, 
been previously coated with a wax lubricant, the excess 
Fic. 14, Of which is removed by placing'the bullet for a few 
; moments in a steam cup. Finally, the cases are 
‘e8 choked into the cannelures on the bullets, and the 
® wax cleaned off smoothly round the edges. The 
Anvil cartridges so filled have then to be capped, and for 
¢ this purpose they are removed to another buiiding. 

& The anvils are stamped out of sheet brass, an 
car’ in the latest patterns, are of the oval shape and 

<8 size shown in the engraving. 

A number of caps (about ten thousand) is placed in a 
wooden tray. The operator takes a circular brass plate, 
of 9in, in diameter, and containing one hundred and fifty 
holes or receptacles. He heaps a quantity of caps upon 
the plate, and gently shaking it, the caps fall into the holes, 
When the holes are filled, and the surplus caps removed, 
he places an anvil, point downwards, into each cap. He 
then passes the plate to an overlooker, who carefully ex- 
amines it, to insure each cap being fitted with a perfect 
anvil. The next operation—that of inserting the caps and 
anvils into the cartridges—is performed by a machine fitted 
with two revolving discs, one being placed higher, and 
overlapping the edge of the other by 2°75in. 

The upper disc has fifteen receptacles to hold the cart- 
ridges, and the lower a corresponding number to contain 
the caps and anvils. Motive power is applied by means of 
a treadle worked by the feet of one of the operators; by 
the motion of the machine the two discs revolve in strict 
accordance with each other, so that the cap-chamber of the 
cartridge in the upper disc comes directly over the recep- 
* Formerly it was found that when the bullets came to be dipped in the 
melted lubricant, the smal] quantity of air imprisoned in the cavity became 


expanded and drove out the plug. This caused great annoyance and incon- 
venience, but by adopting the present heating process the air in the cavity is 








rarefied before the plug is inserted. 
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tacle in the lower disc containing the eap and anvil; at 
this time a plunger rises and forces the cap and anvil into 
the cap-chamber of the cartridge; over this part of the 
machine a tube, 3ft. in height and 3in. in diameter, is 
fixed, so that in the event of acartridge being tired in the 
operation all possible danger to the operator is prevented. 

The fiaished cartridges are then ready for packing in 
wrappers and barrels. 


ROYAL ASTRONOMICAL SOCIETY. 

Last Friday evening, at a meeting of the Royal Astronomical 
Society at Sonterset House, Admiral R. H. Manners, President, 
oécupied the chair, Among the members present were the Astro- 
nomer-Royal, Professor Adams, Dr, Balfour Stewart, Dr. Warren 
De La Rue, Messrs. Babbage, W. Huggins, J. Norman Lockyer, 
C. Varley, J. Buckingham, E. J. Stone, and C. Carrington. 

he President, in his opening address for the session, sald that 
the late eclipse in India had been observed most satisfactorily, and 
that the gentlemen who had been despatched on the mission had 
fulfilled all expectations in every way, every expedition having 
been most successful, More especially had the efforts of Mr. 
Norman Lockyer and Dr. Janssen been of public value. For 
many years past astronomers and physical philosophers have been 
éXaniining the constitution of the sun, such, for instance, as 
Messrs. De La Rue, Balfour Stewart, Miller, and Huggins; but the 
grand keystone of the arch has just been put in by Mr. Norman 
Lockyer and Dr. Janssen. The British Association gave oppor- 
tunities to their members at Norwich to show what they had done, 
and many members of the Royal Astronomical Socicty ‘came 
ott,” including Mr. Burt and Mr. Giaisher, and others, helping in 
work relating to the moon. He hoped that the Society would 
hereafter receive much reliable scientific information from distant 
parts of the globe. A gentlemen told him a few days ago that he 
was going to establish an observatory at Nankin, in China, and 
promised to send in s@me results. He (Admiral Manners) thought 
that perhaps from observatories lying far to the east, the Society 
would in future get interesting accounts of meteoric showers : 

Mr. William Huggins, F.R S. (secretary), then read two reports 
of observations of the eclipse made by captains in charge of ships 
belonging to the Peninsular and Oriental Steamship Company. 

A discassion then took place upon the recent transit of Mereury 
ficross the dise of the sun, which transit had a special value to 
astronomers because an accurate timing of the contacts by zoo: 
observers gives data for more exact computations as to the real 
distance of the sun from the earth. Some future transits of Venus 
will be more valuable in this respect than transits of Mercury, but 
the movements on such occasions of the latter planet presents some 
peculiar phenomena. and its trunsits help to get observers into 

ractice for the work they will have to do in a few years when 

enus crosses the disc of the sun. ‘ 
ry, the Astronomer Royal, said that he believed 
that the last transit of Mercury had been better observed at Green- 
wich than anywhere else, for there six teles opes were brought to 
bear upon the phenomenon. Mr. Stone was stationed at the great 
equatorial, a fine instrument, driven by good clockwork, and fur- 
nished with an object-ylass thirteen inches in diameter. Moreover, 
it supports the observer in a comfortable position, and that is a 
very great thing. Mr. Stone did not attend to time, that work 

ing left to other observers. Just before the last contact he saw 
the phenomenon known as the * black drop,” in apparent elonga- 
tion of the disc of the planet, in the direction of the limb of the 
sun. This phenomenon is probably caused by irradiation, and he 
thought might be thus explained :—Let B, B, in the accompanying 


Ys drawing be the real edge of the sun, and 

































let A, A, be the apparent limb of the sun 
as enlarged by irradiation, Again, let the 
outer smail circle F, be the true disc of 
Mercury, and the inner small circle E 
be Mercury as it appears to the eye when 
diminished in size by irradiation. Now 
when the real edge of Mercury touches the 
real limb of the stn, there is not enough 
light left at that place to produce irradia- 
tion because of the cusp that is formed; 
consequently there is an apparent elongation of the planet, as 
shown at H, and this is the true contact. In past years people 
were very much perplexed by this phenomenon, and his own early 
idea on the point was that the observers used very bad telescopes ; 
but he soon had to give up that theory. Irradiation is probably a 
purely ocular phenomenon, having its seat in the eye itself, and 
will, therefore, be unavoidable in all probebility to the end of 
time. In 1874 and 1832 there will be transits of Venus, for which 
transits all astronomers should prepare beforehand. 


B 








It will be 
important to consider all these things, and to lay down rules as to 
the character and quality of the instruments to be used and the in- 
structions to be given tothe observers. He did not observe the 
transit of mercury himself, because he knew that he had persons 
about him younger and better able todo the work. He did look 
at the planet while is was on the sun. There is one thing which 
should be attended to very carefully by astronomers, and that is 
that all observations to determine the parallax of the sun must be 
made when the sun is low down towards the horizon, and the planet 
must appear to be on the high side of the sun to one observer and 
on the low side to the other observer, otherwise the measurements 
will not be valuable. Glass which gives a red tinge is bad in the 
telescope, because it gives a spectrum, The best thing to reduce 
the light of the sun he thought to be a darkened glass, which gives 
& green tint, since this gives very little of the atmospheric spec- 
trum. Would it not be possible to introduce a prism into the eye- 
piece, and introduce dispersion opposite to the atmospheric disper- 
slon? 

The President said that it was a good thing that Professor Airy 
came forward, as hitherto astronomers had been left much to their 
own ideas as to the real time of first contacts. 

Mr. James Buckingham, F.R.A.S., said that during the transit 
of Mercury he made fifteen double measurements of the disc of the 
planet. He used two telescopes, one with a nine-inch and the 
other with a twe ne inch object glass, The planet was con- 
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siderably smaller than described in the ** Nautical Almanack.” He 
timed his observations with a chronograph. 

Mr. William Huggins, F.R.S., said that he observed the transit 





of Mercury with an eight-inch telescope. He saw a bright spot on 
the planet, which disappeared when Mercury went off the disc of 
the sun. If Mercury be surrounded by an atmosphere turning 
aside the beams of the sun, it might produce the effect. Other 
observers than himself have seen the bright spot in past years. 

Mr. Huggins then read another paper upon old transits of Venus, 

Mr. E. J. Stone, F.R.A.S., then made an elaborate defence 
an attack upon a recent paper of his own, wherein he h 
demonstrated that the observations of the transits of V 
former times had been made with considerable 
that astronomers had made grave errors in. their calculations 
founded upon tlie observations. These eirors in 
the causes of the mistake which has so long prevailed as to the 
real distance of the sun from the earth. 

Mr. Newall (who spoke from the midst of a crowd of members 
standing in the dovrway of the room), said that he and his neigh- 
bours were like Shadrach, Meshac, and Abednego of old, tor they 
Stood at the mouth of a burning fiery furnace. Would the 
President act the part of Nebuchadnezzar, and ask them to 
“come forth?’ He was surprised that the Royal Astroncmical 
Society could not find a room big enough to hoid its members. 

The President asked Mr. Newall how many members would 
attend at the next meeting of the society? However, they would 
have a larger room in time, and near the platform there was plenty 
of room for Mr, Newall and his friends. 

Mr, Newall complained of the horrid ventilation. 
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Mr. Wm. Huggins said that there was plenty of ventilation, only | pass unnoticed, not doubting that your readers would 


it was not very apparent. It was below, under the seats, 

A voice wanted to know whether the ventilation was all below, 
and none at the top? 

The Secretary then read reports of observations of the transit of 
Mercury, as seen in several British observatories. 

Mr. Birt then read a paper on the lunar crater Linné. 

The Astronomer-Royal said he wished to call the attention of 
the Society to a new discovery of the constitution of a comet, by 
Mr. William Huggins. For the moment he forgot the name of 
the comet, which was a small one, but Mr. Huggins hai discovered 
by his spectroscopic researches that it contains carbon in a state of 
ignition. When he first heard the fact he thought it quite a new 
thing, and that no meteorite containing carbon had yet been 
found. Professor Miller had, however, told him of four meteoric 
stones which were found, upon analysis, to contain carbon in very 
sensible quantity. Here, then, is a little further connection 
between the formation of comets and meteors. 

Mr. Brayley said that many meteors contained carbon. 

Dr. Warren De La Rue said that he had in his possession a 
piece of meteorite containing carbon. 

Captain Noble, F.R.A.S., wi to call attention to a curious 
fact. That day was the [3th of November—a day on which great 
meteoric showers often fell, also a day when a great barometric 
wave runs up to its maximum. That day the barometer was at 
its maximuin pressure for the whole month. He did not know 
whether there was anything of scientific value in the phenomenon. 

The President asked Mr. Lockyer to say a few words on his 
recent discoveries, 

Mr. J. Norman Lockyer F R.A. said that, in 1866, he com- 
muticated a paper to the Royal Society, about the application of 
spectram analysis to the determination of the physical coustitution 
of the solar spots. He stieceeded to some extent, and then thought 
that perhaps it was possible to examine by this method the pro- 
minences on the limb, without waiting for an eclipse. The means 
at his disposal were limited, and the results unsatisfactory. He 
toll Mr. Stone so, who also was trying the same thing. The 
Royal Society then gave him the means to construct a larger 
instrument, with which, on the 2vth of last month, he obtained a 
sight of the lines of one of the prominences. About two mouths 
before Dr. Janssen did the same in India. On the 5th of 
November he (Mr. Lockyer) made a more important observation. 
Che instrument had then had some improvements made in it by 
Mr. Browning, and upon turning it to the limb of the sun he was 
surprised to see, directly he looked through the eyepiece, a pheno- 
menon which somewhat puzzled him. He saw not a long line, but 
a short one, which appeared to indicate a small prominence, or a 
loop of a large one. 
for some time, for a distance of perhaps 200,000 miles 
he could find no large prominence, but still saw the short lines. 
He concluded, therefore, that they came from a gaseous envelope 
of the sun altogether new to science. He obtnitied the same 
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were prominences. Thus is ind 
There is no great difference in its thickness at the poles or at the 
equator. The reports from India give three lines as those most 
generally seen. It was the same with himself. But when the 
action is excessive he sometimes saw a fourth line, near the c of 
the scale. The spectrum of the sun itself is always visible in the 
instrument at the same time as the spectrum of che prominences. 

Mr. Babbage asked whether an artificial eclipse of the sun could 
not be made at will by suspending some round opaque body in the 
telescope ? 

The Astronomer Royal said that he could not understand why 
the prominences could not be seen without the aid of spectral 
dispersion. Some years ago, when the prominences were a great 
deal under discussion, he told Mr. Nasmyth his desire to receive 
an image of the sun, if & dark room, upon a white card. This card 
was to have a round hole cut in its centre, through which the 
image of the sun was to pass in a black bag, and the prominences, 
it was hoped, would be seen on the card. Mr. Nasmyth then 
made him a ball and socket for the telescope, and they fixed their 


L 
apparatus in a very dark hut. They then let the sun go through 
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prominences without number upon the white rim to the hole, but 
could not see one. Yet he thought the conditions were very 
favourable, and he could not understand how it is possible to see 
the prominences with spectroscopic apparatus—it put him in a 
great puzzle. He did not say this to throw any doubt over 
Mr. Lockyer’s discoveries. Mr. Stone and himself had resolved to 
see to the thing again next summer. 

Mr. Warren De La Rue said that the difficulty in seeing the 
prominences arises from the fact that astronomers do not throw out 
the illuminated atmosphere of the sun, so have to try to alter the 
relative brightness of the two lights. In the star-spectroscope the 
whole of the rays from the limb of the sun are spread out over a 


large area, whilst the rays from the gases are brought together. 














solar prominences ; that the ligut not wanted may be sifted away 
and the rest allowed to come through, During the eclipse in Spain 
the photographic eye could see what the human eye could not see. 
Perhaps a thinly silvered glass medium would do to cut off many 
of the luminous rays. 

The Astronomer Royal said that he could not yet comprehend 
Mr. De La Rue’s explanation, If a line A, were 
looked at through a spectrum it would give, say, 
for argument’s sake, three fainter jines, B, In 
the same way if they observed a flame or pro- 
A minence, N, it would give, say, three fainter pro- 
TT minences, I’. Theiefore, he was stil! left in the 

dark. 

T Mr. Warren De La Rue said that the light from 

the sun itself was spread out into a nearly con- 
tinuous spectrum. 

Professor Adams agreed with the explanation given by Mr. De 
La Rue. 

Mr. Lockyer said that two slices of light only, one above the 
other, were admitted through the slit of thé star-spectroscope. 
One of these, from the limb of the sun, was spread out into a long 
broad spectrum, but the other into three or four bright lines only. 
Thus the relative brilliancy of the two lines was altered. 

Mr. Stone: Yes. You disperse one more than the other. 

Mr. William Huggins said that he had often had a search after 
the prominences with his spectroscopic apparatus, but without 
success. He now thought that his spectroscope gave too much dis- 
persion for the purpose, for he knew not where to look for the 
lines, and the apparatus would only show & little bit of the 
spectruin atatime. Instead of using a pristi, he onee tried the 
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| He found one specimen of dark ruby glass which ¢ 


lation were | 


interposition of media to cut off some of the surplus light, and shut 
out those parts of the spectrum not wanted. Now they knew where 
the lines were situated, perhaps the plan might be of some use. 
s off ali the 
rays down to between D and C, and which would be very likely to 
let the line C be seen. 

The Astronomer Royal said that he had considered Mr, Warren 





| De Law Rue’s explanation, and now thought it quite satisfactory. 





The proceedings then closed. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





LONG AND SHORT IRON CLADS, 


Srr,—I have hitherto allowed all the articles which have 
been published in THE ENGINEER upon myself and my w -and 


they have been very numerous during the last year or twoto 
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Yet though he swept the limb of the sun | 


results in every purt of the limb of the sun, except where there | 
i icated a new envelope five or seven | 
| or eight thousand miles in height, extending all round the sun. 


the hole ia the white cardboard, and he expected to see red | 


He thought that perhaps it might be possible to photograph the | 
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. discern the 
spirit in which they were written, and assign to them their proper 
value, It has occurred to me, however, that it would only bea 
proper compliment for me to pay to those gentlemen if | offered to 
you and to them a few observations upon your lust week's article 
on ** Long and Short Iron clads." 

Those of your readers who have done me the honour 
paper on the subject, even ever so carelessly, will, I 
remember that it has absolutely nothing whatever to do with 
the actual cost, or the alleged cost, of the Minotaur and 
Bellerophon; and for the obvious reason that while both the 
actual cost and the alleged cost of those vessels were influenced 
by a thousand accidental circumstances, my paper, being written 
for the Royal Society, dealt exclusively with the philosophical 
aspects of the subject, which are wholly unatfected by such 
circumstances. The actual costs of the Minotaur and Bellerophon 
were largely influenced, for example, by the circumstance that one 
was built in a Government dockyurd, : » other in a private 





to read my 
doubt not, 






establishment; that one had a costly, and the other a che up system 
of armour fastenings, and so for ul the alleged costs were 
influenced by the facts that, wh tal cost of the Minotaur 
was Closely adhered to in the accounts, the actual cost of the Belle. 


rophon was swelled there by a fictitious item of enormous amount; 
in fact, over £10, 00U, 
may be In other respects, have I 
with the question which I have discusse sth in my paper, 
Chey were not even so much as mentioned in it ; and you pay an 
exceedingly poor compliment to the intelligence of your readers in 
introducing them intu a discussion upon a p 
{ must add, on this point, that it isa strat tnisappreheusion of 
the whole scupe and substance of the paper upo ch your article 
professes to be based to suppose that the actualor alleged costsof the 
wwoships named haveany thing whatever to do with it; and itis much 
worse than a misapprehension to say—as you deliberately do 
that I prove in that paper that the Bellerophon ought to have 
cost £130,000 less money than the Minotaur. [ said nothing of the 
kind ; 1 mentioned no such sum ; I gave no foundation whatever 
for such an assertion. What I did say was that in a general 
investigation the average cost of the hulls of ironclads might be 
taken at about £55 per ton of tonnage; and I assumed that, other 
things being equal, the saving upon one ship as compared with 
another would be proportioned to the diminished tonnage, ealcu- 
lated at that price. I certainly did not prove this latter point; I 
did not attempt to do sv. Until I read your article I should not 
have thought it needful to prove to anyone that of two ships, alike 
in all other respects, the big one would cost more than the small 
one. 

The argument of my paper was that ships of the Bellerc 
and proportions would steam at an equel lL with 
Minotaur’s form and proportions, equally pri 


ihe linportant the 


whatever to do 
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iiloyoplical question, 
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same steam power, or with small excess of steam power ; i[ 
took it for granted that the ditference in of ships roughly 
measures the difference in cost. You 1 that the Bellerophon, 
although so much smaller than the o rship, cost nearly as much, 
My answer is, that even if that were true, it would only show 
that either the Bellerophon was tvo c or the Minotaur too 
cheap; it surely would show that | was wrong 1 ying down, 
for philosophical purpos the general pri that big 8 
exceeded little ships in price! But iti ue that the B-lero- 
phon cost nearly us much as the Minotaur; it is distinctly untrue; 
and if you were as anxious to furnish your readers with the truth 
as in a sinall way to damage me, you 1 have frankly stated 
that the figures which you gave as the cost of the Beilerephon 
included an enormous sum arising out of cost of the dockyards 
at Hong-Kong, Bermuda, Trittcomalee, and other foreign places 
which the gentlemen who have impro the Admiralty accounts 
from time to time have, strange to say, in tl wisdum, thought 
it proper to charge to the Belicrophon and other dockyard-buult, 
ships! This fact is well kno » you, and I do not think it 
justifiable on your part to supp t 

But you are not satisfied with to prove me all wrong 
when 1 assume that a larg ship Wil cost more than a small ship 
of similar kind; you also appear to have persuaded yourself 
that I am equaily wrong in assuming th short ship will 
turn, under the action of a given proj rudcer area, 
more quickly than a lopg one, and in sller space. It 
would really be very curious if even t least ins ructed 
reader of a scientific journal should be unas of this fact; but 
for a gentleman Who assumes the functions writer of editorial 
articles in a journal for engineers to argue to the contrary is 
unaccountably strange. You positively 1 to believe that if 


alike in kind 


the rudders of the Minotaur and Hellerophon we 
‘ <ly, and in 


and proportion, the ship 400fb. | 








as sinali a circle, as the one which is Lund 1 suppose, 
upon the me principle, the Great j i 1 irn WIth as 
much facility as a steam launch unde: t 

lt is not surprisiug that a writ i jose reason- 


r 
ts 1 


curluus uls- 
ludicrous 


ing are so original as we have jus 


takes as to matters of fact; but it is tl 


1e 








| for you to assert as you do that the off power of the Minotaur 
is really double what it appears to be, because there is svace on her 
deck fur more guns—for that seems to be your notion —in neglect of 





rinament would involve 
tuced heigit of port, re- 
r respects ; and it 
t t 18 deiusive 


the circumstances that the doubling of he 
her further immersion, and consequent 1 
duced speed, and reduced efficiency in many othe 
is realiy ludicrous to find you contendin 
to compare the speeds of ships at me 1 mile, or 
in the Channel, where the indicated power developed by the 
engifies can be ascertained and compared; and matutaining that 
the proper way to find out their true comparative speeds is to 
pick out some sea trial, when the coal, the stoking, aud the in- 
dicated hotse-power are wholly different in the two suips, and take 
the speeds then attained as true scientitic standards. ; 

{ am not surprised that a philosophical paper has been im- 
perfectly appreciated by a gentleman entertaining stich views 

guondon, Nov, 18th, 1868, gf. J. REED. 


[Mr. Reed must permit us to point out that he himself selected 
the Minotaur and belieruphon for the purposes of comparison, and 
we lave simply placed the facts connected with th ships before 
our readers, M1. Reed must not be angry with us if the facts do 
not agree with his theories, Other things being equal, a big 
ship should cost more than a little one. We never disputed the 
point. Bat whatthen? There is no reason why lit tle ships should 
be preferred to big ones, unless it can be proved that in proportion 
to their usefulness they cost less money. In our opinion Mr. 
Reed has failed to maintain this proposition, and this is the true 
point of dispute between us. His theory has been reduced to 
practice in the case of the Bellerophon, and facts, as we have shown, 
tail to support the theory; Mr. Reed evidently thinks that this 1s 
so much the worse for the tacts. As to the question of cost, we, 
who are not dwellers in Whitehall, have only the Aduwiralty 
returns to go upon, and we suppose all ships built, the 
Minotaur among the rest, are charged with a due proportion of 
dockyard expetises, no matter where they are built, or vy whom. 
Che charge must appear either in the buoks of the private ship- 
builder or of the Admiralty. Has tov much been charged 
to the Bellerophon; and if so, h much much? Mr. 
Heed would have done well to explicit this point. 
as many 
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I'he Minotaur could, as Mr. Reed is aware, carry twic 
guns, of the sawe weight as those on board the Bellerophon, with- 
out any material increase in her depth of immersion ; and we see 


on 


no cause to alter the opinion we have already expressed—that the 
Miuotaur is a far more powerful war vessel than the Bellerophon. 
We have given Mr. Reed no reason to assume that we 
think a long ship can by any application of power 
be turned in the same space as a shorter ship, and we are 
quite satisfied with his tacit admission that the Minotaur is 
deficient in rudder power as compared with the Bellerophon. No 
one should be better aware than Mr. Reed, that we have written 
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about his ships with but one desire, that of placing the truth 
before our readers without regard to persons; we have not stood 
alone, and when he assumes that we criticise his ships or the 
theories of which they are the eubodiments, from unworthy and 
jnvidious motives, he not only insuits us, but the leading members 
of the metropolitan press, and a whole host of naval officers and 
naval architects, whose opinions we have cited repeatedly in sup- 
port of our own.— [Ep. E.] 





S1r,—Ideas and theories founded on erroneous and fallacious 
basis are hardly worth the trouble of refuting or correcting, 
except that for want of contradiction they may be sometimes 
accepted as true, It was with much pleasure I read your 
leading article of the 13th instant, in refutation of Mr. Reed’s 

yeculiar theory on theabove subject; and, in fact, you have left 
ut little more to add. 

Mr. Reed states, his object was to show that different propor- 
tions should obtain in vessels, according to ‘‘the weight of the 
material of which her hull is to be constructed;” that is, taking 
the Lord Warden for example, which was designed by Mr. Reed, 
the hull of which is constructed of wood, it would appear that had 
she been constructed of iron she would have been of less length 
and greater breadth of beam. How was it, then, that Mr. Reed did 
notcarry out his theory in the Bellerophon, which was laid down after 
the Lord Warden, but is longer and has less breadth of beam, and 
the following are the principal dimensions :— 


Lord Warden. Bellerophon, 
Length oc «oe ce ts be 86 te se SOO o- 300ft, 
Breadth of beam... .. ce ee oo SOM. .. os S6ft. lin. 
Tonnage, B.M es 8 ee co be 4080 oo te 380 
Nomina’ horse-power .. ’ 6 66 eo Tee ob 1000 
Displacement ee 00 ea ee a ee | 
Thickness of armour .. es + 2 ek oe a 
Costcomplete .. .e ce oe «+ £408,768... .. £459,098 


“And yet,” says Mr. Reed, “prior to the design of the Bel- 
lerophon, the forms of ships (Lord Warden for example) were de- 
termined in complete disregard of this consideration.” It is rather 
curious to see how even Mr. Reed’s own practice is at variance with 
his theory. I fear this theory wil] prove as great a failure as has 
been his practice hitherto. 

Mr. Reed’s theory is based on assumptions which are not war- 
ranted by practical experience, and he still appears to believe that 
the Bellerophon is as fast aship asthe Minotaur class, but unfortu- 
nately facts are against him. 

*“*] will assume,” says Mr. Reed, ‘‘ that the long ship of seven 
times her beam will give a constant of 600, and the short ship, of 
five times her beam, a constant of 500,” and it is on this assump- 
tion merely, that he proceeds to work out his theory, the considera- 
tion of which led him, in designing the Bellerophon, ‘‘ to depart so 
considerably from the proportions and form of the Warrior and 
other long ironclads.” In vol. v., pages 279 and 287, ** T'ransac- 
tions of the Institution of Naval Architects,” Mr. Reed’s views on 
this subject are, perhaps, more clearly expressed. He there says: 
**My point is this: if you take the Prince Consort (270ft. long), and 
lengthen her suthciently (say 30ft.) to receive the extra power of 
the Warrior, I do not think any can .loubt she will steam as fast as 
the Warrior. If that principle is wrong, I ain wrong.” 

It is really surprising to tind Mr. Reed still attempting to main- 
tain such erroneous notions in the face of universal experience, 
and the reports of the performances of the Channel fleet under 
Admirals Yelverton and Warden, the Bellerophon’s full speed at 
sea being not more than eleven knots; whilst the vessels of the 
Warrior class, under same conditions and at precisely the same 
time, exceeds thirteen knots, as the following extract from 
Channel fleet report, 1866, will show : 





Achilles Bellerophon. 

LL. ee a - 380 « 3800 

p MOURN sys ce we « - 19% se «11:00 
Indicate! horse-power ee 62 ce « S786 ww te ADAG 
Jiisy' cement intons.. .. o co ec 9807 . § 6303 
iy 2 
- co ce ce oe ce ce 1BBB oe os FIO) 
iar 
Load displacement .. ee ee 9593 3... se 7297 


Thus, on this occasion, the Achilles was only 185 tons, whilst the 
Bellerophon was 914 tons short of equipment, &c. I donot notice 
the measured mile trials, as of late but little reliance can be placed 
ontheir results. For instance, who beyond Mr. Reed’sown immediate 
circle is able to credit his statement that he s&w the Bellerophon, 
when steaming ‘‘ at the rate of nearly a quarter of a mile a minute, 
turn completely round in 1 min. 50 sec., and steaii off in the very 
opposite direction?” or that she has or ever could equal the 
Warrior in speed, although Mr. Reed, being so convinced of the 
correctness of his theory, said :—‘‘I freely stake my reputation— 
such as it may be--and all my anticipations of every kind, upon 
the fact that the Bellerophon cannot fail to steam at over fourteen 
knots.” Alas! many a novice has learned by experience how dearly 
he has had to pay, in time and money, for disregarding the 
experience of the past, and building merely upon his own immature 
theories; but, fortunately for Mr. Reed, the British taxpayer has 
been the victim in his case, 

Speed being of paramount importance in a ship of war, expe- 
rience of facts leads inevitably to the conclusion that the Bellero- 
phon is a very undesirable type to perpetuate. 

Again, Mr. Reed's theory omits altogether the question of 
armament, which is of more importance tlan armour; for of what 
use isan ironclad without guns’ It will be observed in the follow- 
ing statement that the weight of equipment, which comprises masts, 
sails, anchors, cables, boats, provisions, stores, and crew, as well 
as guns, powder, shot, and shell—that the weight allowed in the 
ideal ship of five times her breadth is less than in the Bellerophon; 
and as in the large ship the weight of masts, &c., would be greater, 
it is manifest there would be but little, if any, weight left for 
guns, powder, shot, and shell :— 

Ideal ship five times 

her breadth. 

Bel'erophon. 





Length .. 2 se «o oe oe os oe oo 425't. oe 300ft. 
Breadth of beam aa oo © oo oo Be oo wae 
Tonnage, BM... eo oe 08 oe of os 14373 2s oe 4270 
Nominal horse-power a . 980 ee ee 1000 
Weight of huli,intons .. oo 0b 06 CD ts so HT 

” armour, backing oo ce ce 4470 oe oo 1209 

" engines and coals .. ce cc 1960 1c oe 38080 

” equipment oo 20 00 cc o- 900 eo oe 960 
Displacement .. .. +. .. oe os ev 12870 tons. 7277 tons, 


Then, as to cost, Mr. Reed makes the discovery that ceteris 
paribus, one vessel half the length of another will only cost half 
as much; but then she would only have half the armament, so 
that a saving of one-half the money of the larger ship would be 
effected by building the shorter ship; but, inasmuch as it appears 
these ideal ships are not to be armed with guns—in fact, to be 
Quaker ships—some people might think a still greater saving 
might be made by not building the Quaker ship at all. 

November 15th, 1868, SHIPBUILDER. 





A STEAMER is building in Boston designed to transport molasses 
from the West Indies. She is to be built in compartments, so as 
to bring the molasses in bulk instead of hogsheads as is now the 
custom, and will have a carrying capacity of eight hundred hogs- 
heads, _It is estimated that this method will make a very large 
saving in the transportation of this article, and if it proves suc- 
cessful will be generally introduced. 

WE hear from Buenos Ayres that a company had been formed, 
with the sanction of the Government, to export live cattle to 
Europe; the endeavours to establish a trade in dried and cooked 
meat not having succeeded. For this new enterprise seven lay ge 
steamers are to be built in England, fitted to carry 1200 head of 
gattle each, to distil 8000 gallons of sea-water every day, and to 


accomplish the voyage from the River Plate to England in twenty- 
five days, 








ON MODERN GASWORKS AT HOME AND 
ABROAD. 
By Mr. Henry Gore. 
(Continued from page 359.) 

HAVING thus touched upon some of the leading principles in the 
construction of modern gasworks, viewed in relation to their adap- 
tation for the production of light, and not simply the generation 
of gas, the author now proposes to offer a few remarks on the con- 
struction of gasworks in mew and less advanced countries than 
England, such, for instance, as the continent of South America, 
the field in which this branch of engineering practice has been most 
recently introduced. As it is a continent for a great part difficult 
of access, it may be presumed to afford a very fit illustration of 
the difficulties which attend the practice of the gas engineer in 
remote countries. 

The principal gas establishments on the east, or Atlantic coast, 
of South America are those of Para, Ciara, Pernambueo, Bahia, 
Rio de Janeiro, Monte Video, and Buenos Ayres. There are also 
works in course of erection at several of the chief cities and towns 
on the banks of the rivers La Plata and Parana; but the recent 
war with Paraguay has caused a temporary suspension of these 
works. (n the Pacific, or west coast, there are works at Guaya- 
quil, Callao, Lima, Taena, Copiapo, Valparaiso, and Santiago de 
Chile. The works on the east, or Atlantic coast, with the excep- 
tion cf those at Rio de Janeiro, are constructed on the English 
model, to use ordinary English gas coal, with a small admixture of 
Wigan or Scotch cannel. In Rio de Janeito the works were 
originally intended for a modification of White's hydrocarbon 
process, using American resin as the soufce of illuminating 
power; but the works, after undergoing several modifications, are 
now virtually adapted for coal. On the Pacific coast, with the 
exception of Guayaquil, all the works are of English construction; 
but all of them use a considérable quantity of native Chile coal in 
the production of the gas, mixed with Englisn or Australian 
coking coal, and more or less of Wigan or Scotch cannel. The 
principal coal basin of Chile is situated between 36 deg. and 
41 deg. of south latitude; it contains several varieties of coal, but 
that best adapted for gas is obtained from Lota, Coronel, and 
Pachoco. It yields at fair working heats about 8000 English cubic 
feet to the ton, of an average illuminating power of 14°30 standard 
candles. The coke is light and friable; but as the natives employ 
charcoal for all culinary and heating purposes the coke meets with 
a ready sale, being a good substitute for the charcoal. The propor- 
tions of tar and ammoniacal liquor are somewhat different from 
those resulting from the use of English coal, the quantity of tar 
being much less, but of ammonia much in excess, Avéfaging 190 lb, 
to 200 lb. to the ton. The percentage of sulphur is high, and 
found principally in the form of sulphate of litié, with some 
curious nodules of pyrites. The first gasworks erected on this 





| alluded to. 


universal stipulation on the part of the gas companies that th 


public lamps shall not be lighted when the moon is visible, and 
the practice is to reduce the stock of gas in the gasholder at such 
times as low as possible consistently with safety, relying on the 
retorts to meet any sudden extrademand, During the summer, 
or dry season, the evaporation caused by the heat of the sun’s 
rays is so great that an immense quantity of aqueous vapour is 
formed in the gasholder, which is carried forward by the gas into the 
mains and fittings, causing great annoyance and trouble. Painting 
the roof of the’gasholder white, and several other expedients, have 
been tried to get over this difficulty, but the only one attended 
with any success has been sprinkling the roof with water by means 
of a rose jet. Notwithstanding all that could be done, a very 
considerable amount of water is trom time to time deposited in the 
mains and fittings, and it requires constant and careful attention 
to avoid inconvenience to the consumer, 

The distribution of the gas is controlled by governors at the 
works, and by regulating valves in the streets; these valves are 
necessary in consequence of the sudden elevation of the mains 
used for liglting a portion of the city built on a plateau, at the 
height of several hundred feet above the main streets that sur- 
round the An error frequently committed in this country 
is to suppose that the quality and illuminating power of the gas 
are matters of no moment in countries such as are now referred 
to; it is impossible to make a greater mistake, and for these 
reasons: those who would burn light at all, or at least those 
who would burn gas lights, are exclusively those of the class who 
have been in the habit of using either sperm oil, camphine, or wax 
or spermaceti candles; any new source of illumination must be at 
least equal or superior in brilliancy to each of these, and not 
more @ostly. Aguin, the rooms are generally very lofty, especially 
in the best class of houses, and to light such apartments well 
requires that the gas should be of superior quality; it should 
not, therefore, be surprising that the average illuminating power 
of the gas in Valparaiso is twenty standard candles, the minimum 
being nineteen candles. The failure, at a certain juncture, to 
maintain this quality, by the company whose works have been 
described, caused so much dissatisfaction as to lead ultimately to 
the establishment of a competing company for the exclusive supply 
of private consumers. Their works are placed in the centre of their 
consumption, which averages 80,000 cubic feet per night, and their 
average atihual loss of gas unaccounted for is scarcely 6 per cent. 

It may not be out of place to mention here the cause of the 
reduction of the illuminating power of the gas on the occasion 
The company had been in the habit of keeping a 
large stock of boghead cannel, but became unwilling to continue 
this system, and arranged to receive periodical supplies of a few 


| hundred tons, as ships could be found to take it as dead weight 


coast were those of Lima and Valparaiso; these were of purely | 


English type, and not the best adapted for the climate or peculiar 
nature of those countries. The retorts are set in beds of five and 
seven to a furnace. 

The retort-house in Lima is constructed with a raised charging 
stage and « coke depository below; in Valparaiso the charging 
fivor is on the ground level. In both establishments the returts 
are charged with the seoop. In cotsequence of the prevalence of 
earthquakes, chimneys of even moderate altitude are inadmissible; 
it was therefore found tliat beds Of seven retorts could not be 
worked advantageously. In the wotks at Valparaiso the form of 
setting ultimately adopted was that of five, set in tiers of three 
and two (see Diagram No. 5).* The retorts are l4in. by l4in., 
D shape, and 8ft. long inside; the furnace is 2ft. 3in. long, and Tin. 
wide at the bars, and 5ft. Gin. long, and Ift. 4in. wide in the body. 
The heat is conveyed to the retorts by a row of apertures or 
I ls on each side Of the arch of the furnace; from these it rises 
between the centre and outside retorts, and, after circulating 
round the two upper retorts, escapes to the chimney by flues 
under the two outside lower retorts. The average duration of the 
clay retorts is about two years, and of iron retorts thirteen to 
fourteen months. The mean yield per furnace is 3200 cubic 
feet each twenty-four hours; the absence of sufficient draught isa 
serious drawback to the effigient working of the furnaces, but this 
has been obviated recentl¥ by céfiverting the horizontal main flue 
into a series of short chimneys, This plan is now in successful 
ration at the magnificent new station at the New York and 
Manhattan Gas Company. There each double setting of ten retorts, 
set back to back, is furnished with a small separate chimney, the 
products of combustion being carried through the roof of the 
retort-house by an iron tube. The author, in constructing the new 
works for the city of Mexico, has adopted this plan, and has found 
that even with wood fuel clay retorts can be maintained at a good 
carbonising heat, adopting, it should be noted, the necessary pre- 
caution of increasing the width of the body of the furnace. In 
designing gasworks for new countries it is a great error to be 
guided solely by home practice, especially in reference to retorts 
and furnaces, The number of retorts in a setting should never 
exceed five, and even in the largest works settings of three should 
always be provided. The demand for gas in some of these countries 
is not at all uniform, especially in the case of public lighting; 
special festivals, and the exercise of police and municipal authority, 
frequently interfere to affect in an important degree the quantity 
of gas required. To meet such exigencies it often happens that it 
would be better to light up two beds of threes than one bed of 
fives, or vice versa. Simplicity of arrangement in the setting of 
retorts is also of the utmost importance, so that the bricklayers’ 
and other work may be performed by unskilled operatives. 

The condenser, scrubbers, and purifiers at Valparaiso are of the 
form and description usually found in gasworks at home, In the 
original design arrangements had been made for cooling and 
refrigeration by using a large quantity of water, but this was 
found unnecessary. The purification of the gas is effected by the 
use of oxide of ironand lime. There are four purifiers, each 1Oft. 
square, and 3ft. Gin. deep, with five tiers of trays or sieves. On 
the four lower tiers the oxide is placed in layers from 6in to 7in. 
thick, on the top tier the layer of lime is 4in, thick. In conse 
quence of a very large proportion of the gas being supplied to 
private consumers, and from the peculiar construction of the 
rooms in Spanish American houses, it was necessary to pay parti 
cular attention to the purification. The purifiers are worked in a 
series of three; the third one is always kept free from sulphur by 
putting a clean purifier in action as svon as the second of the series 
discolours the acetate of lead test. 

The site of the works, being close to the sea, rendered the con- 
struction of a brick tank impracticable; the tank and gasholder 
are therefore of iron. The gasholder is 80ft. diameter and 24ft 
deep, in a single lift. The roof is flat and without trussing. The 
outside, or guide framing, consists of eight cast-iron tripods, with 
wrought T iron braces and girders, The gasholder gives a working 
pressure of 3,%;in.; it was designed at the period when non-trussed 
gssholders were considered the ne plus ultra of economical con- 
struction; but we must not always estimate the value of a machine 
or apparatus by its prime cost, and it is very questionable if it is 
= to sacrifice safety and efficiency for economy. The gas- 

older at Valparaiso has been a constant source of anxiety from 
the upper ring or flange getting out of shape. If a gust of wind 
caught the holder when it was full, the strain on the outer row of 
roof sheets often caused the rivets to strip, and produce leakage. 
But the greatest drawback to the use of untrussed gasholders 
abroad is the risk of bad workmanship in rivetting up the top 
flange and rows of boiler plate: this is a difficulty often experienced 
at home, but the risk is tenfold greater abroad. Before concluding 
his remarks ou the gasholder, the author would refer to what may 
appear a very simple matter, but really one of very great im- 
portance in hot dry climates, namely, the means of keeping the 
gasholder cool during the hottest part of the day. It is the 
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eargo. Trusting to the arrival of one or more such shipments the 
stock beeame exhausted, and by a strange fatality two ships con- 
veying eannel met With accidents, so that no cannel arrived for 
several inonthe. To improve the quality of the gas a large quantity 
of American resin was bought, and used in conjuction with common 
coal. The gas produced from this mixture, when used in the 
vicinity of the works, appeared of tolerably good quality, but the 
consumers in the district most remote from the works soon had 
grave alse for complaints; first, for want of light, arising from 
the depreciated state of the gas; and, secondly, for a still greater 
source of annoyance from their fittings becoming stopped up by a 
viscid tarry deposit that collected at every angle, bend, or tap. 
The irritation caused by this unlooked-for difficulty, as already 
stated, laid the foundation of the new company. As a set-off to 
these misfortunes, several very useful practical lessons were learned 
in respect to the deportment of gases generated from different 
substances in the same retorts and subjected to the same process 
of purificatioh, In the course of the experiments made when the 
coal supply failed, the following materials were used:—resin, dregs 
of whale oil, several varieties of vegetable oil, asphalte, refuse of 
stgar-eane, Wine lees, and creosote, or dead oil. In using the resin, 
oils, and asphalte, the best results for enriching the gas were 
obtained by mixing the gases after the coal gas had been passed 
through the purifier, and allowing the mixed gas to pass through 
a dry scrubber before entering the gasholder. In experimenting 
With the dead oil or creosote, a very ingenious modification 
of White’s hydrocarbon apparatus (Fig. 6) was designed by a 
gefitleman cénnected with the Valparaiso Railway. The agent 
employed was superheated steam, the object sought to be attuined 
the decomposition of the tarry vapours. The retorts were of iron- 
cast with a double bottom, so as to leave a space of about ljin. to 
2in. between the bottom, on which the coal and the ereosove were 
placed, and that exposed to the fire: In this space, an iron steam, 
pipe Was placed, fin. diameter, scfewed into the bottom of the 
mouth-piece, and extending nearly to the back of the retort. 
A similar pipe was ¢ohnetted with the boiler of the steam-engine, 
but was placed in the upper part of the main flue, 80 as to 

exposed to the waste heat from the retort furnaces; by this means 
the steam became highly heated before entefing the retort. The 
steam, on issuing from the open end of the pipe at the back of the 
retort, acquired additional heat by passing over the surfaces of the 
bottom of the retort. On reaching the front it came in contact 
with the vapours and gases generated froth the mixture of coal and 
creosote, which were tarried away by a pipe at the back of the 
retort. A very large quantity of gas was produced by this 
process, with an average of illuminating power of thirteen and a- 
half to fourteen candles. The object of all the experiments was 
to find a substitute for boghead or other cannel coal to produce 
gas of at least twenty candles quality; as none of the results met 
this requirement, the several processes were soon all abandoned. 

In the management of gas works in remote countries it fre- 
quently occurs that the engineer is called upon to purchase or use 
coal of a character and quality of which he is entirely ignorant; it 
is therefore highly important he should be able to make one or 
more commercial experiments before committing himself to the 
use of the strange coal. All coal, except some of the varieties of 
Scotch cannel, undergo a marked deterioratioa in their gas-making 
qualities when exposed to a long voyage, and especially in passing 
through the tropics. Another source of trouble and annoyance, 
particularly on the west coast of South America, is the gross 
trauds practised in the use of false certificates as to the names and 
descriptions of coal offered for sale. All foreign gasworks should 
be fitted up with an experimental arrangement of retort, puritier, 
meter, &c., and the retort should, if possible, form one of the 
ordivary sets charged by the stokers in their usual course of work. 
It frequently happens, however, that the results obtained by 
special manipulation are far from realised by orditary commercial 
practice, and in no branch, probably, of what miay be called chemi- 
cal manufacture, has this experience been more frequently mani- 
fested that in gas making. The greatest discrepancies between 
laboratory experiments and practical working are of the most 
common occurrence, and the most disastrous loss, as well as pain- 
ful disappointment, have often resulted from the attempt to carry 
into practice processes founded upon chamber investigations. 

In concluding these remarks on foreign gasworks, especially for 
warm or tropical climates, the author would suggest the desira- 
bility of the greatest simplicity in the design and construction of 
the requisite buildings, and the absence of all complication in the 
machinery and apparatus. The buildings, if not used as store- 
rooms for valuable goods, should be merely roofed sheds, supported 
on iron, or even wooden pillars, All enclosing walls should, as far 
as practicable, be avoided, Care should be taken to provide Ample 
covering for coals, but with sufficient ventilation, An abutidant 
supply of water is essential, with appliances for raising streaths 
or jets to a considerable altitude. In all cases of hydraulic valves, 
self-actiny seals, or lutes, and especially in the lutes to purifiers, 
the dep f the sealing fluid should be gre atly increased. The 
tanks of gasholde s, if required to be made of iron, are better of 
wrougit-iron thau of cast, particularly in countries exposed to 
earthquakes, IPf the evgineer is not well assured of the nature of 
the g:ound, either by personal inspection or very reliable informa- 
tion, he should shrink from designing a brick or stone tank for 
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40-TONS STBAM FORGE CRANE FOR THE RUSSIAN GOVERNMENT. 


CONSTRUCTED BY THE KIRKSTALL FORGE COMPANY. 
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a sufficient, but not too great, inclination or fall. It is also a wise 
precaution to make the capacity of syphons or tar wells greater 
than those usually employed in this country. 

In carrying on the operations of a gas establishment in countries 
similar to those just described, the engineer will find his duties 
and per ory infinitely more arduous and onerous than those 
he would be called upon to discharge in the situation of a manager 
and engineer at home; it is therefore of the utmost importance to 
him that his works and apparatus should be as simple as possible, 
consistently with due efficiency. 

Above all, let him employ, to the utmost extent to which they 
are available, the labour and materials of the country. In doing 
this he may have to pluck up deeply-rooted prejudices, probably to 
place in abeyance well grounded opinions, the soundness of which 
he may have thoroughly proved, under other but widely different 
circumstances: this he should be ready to do with cheerful alacrity 
and unreserve. Assuredly he is most certain in a foreign country 
to achieve success in engineering and manufacturing enterprises 
who acquires the most thorough Leoulodes of, and influence over, 
the inhabitants of the country, and masters most completely an 
acquaintance with the character and capabilities of its productions 
who can enlist the hearty co-operation of the people, and lay the 
native products under contribution to subserve his purposes; who, 
in a word, most -completely adapts himself to the peculiarities of 
the circumstances, influences, and objects, which surround him in 
the New World in which he is placed. 





40-TON STEAM FORGE CRANE. 


THIS crane is constructed to carry forty tons, with an ample 
margin of strength for any check or shock that may come upon it 
when at work, with the weight suspended. 

The jib, post, and cheeks are of wrought iron. The crane is 
entirely under the control of the attendant. The steam cylinders 
are 8in. diameter, 10in. stroke; making from 100 to 300 strokes per 
minute, as may be required. Our drawing is so clear, that no 
more detailed description is necessary. 





MOUNTING MaPs AND PLANS.—The following notes on mounting 
maps and plans, extracted from ‘ Vanderdecken’s (Mr. William 
Cooper’s) Yarns for Green Hands,” or ‘‘ The Yacht Sailor,” as the 
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such countries. In laying street mains especial care should be ; second issue of the book has been named, will be of interest to , 
taken to ensure a more than average depth below the surface, and | many of our readers :—‘“‘ Provide a large drawing board, or a deal | 


| table, or the floor of an empty apartment will answer—in fact, 
any flat wooden surface that is larger than the chart you are about 
| to back. Next you will require a good paste, that will neither de- 
| cay nor become mouldy; therefore, mix good clean flour with cold 
water into a thick paste well blended together, then add boiling 
| water, stirring well up until it is of a consistency that can be 


or two of brown sugar, a little corrosive sublimate, and about half- 
a-dozen drops of oil of lavender, and you wiil have a paste fit to 
fasten the teeth in a saw. Cut the backing linen, which should 
not be too heavy, a size larger than the chart, wet it with fresh 
water, stretch it out well, tacking the edges lightly round to the 
board or floor, so as to keep it flat as possible; then, whilst it is 


damp the chart thoroughly with a sponge on the back; when it 
looks dull, roll it up on a clean mop handle or round ruler, press 
the outer edge firmly down on one end of the pasted linen, unrol 
the remainder evenly along the linen, smoothing it down as yougo 
with a clean, soft, dry cloth; go carefully round the edges, press- 
ing all down; should any air bubbles get between, prick them with 
a strong needle, and press the spot down immediately; let the 
whole become gradually and thoroughly dry before you remove it 
from the stretch; when it is, cut the linen even with the edges, 
and have them bound round with narrow crimson or blue ribbon. 
With some large charts, that are on extra strong paper, a narrow 
strip of linen pasted round the edges on the back will be sufficient. 
Provide yourself with two tin or india-rubber cases, one for the 
large the other for the small charts. These will sling handily in 
ead cabin along the deck beams, and the charts in use should 

ave a little netting stretched for their reception in a convenient 
part between the beams.” 

New TEST FOR THE 7IN. GUN.—On the recommendation of the 
Ordnance Select Committee, the Field-Marshal Commanding-in- 





| for special service, to be subjected to a travelling test of 200 miles, 
| with a view of enabling the committee to form an approximate 
estimate of the requirements necessary in the transport of heavy 
ordnance with the regulated equipment of warlike material. The 
gun is mounted on a platform wagon, securely lashed ; the gun- 
carriage on its own slide, fitted with transporting axles and plat- 
form wagon wheels; also a general service wagon, constructed 





easily and smoothly spread with a brush; add to this a spoonful | 


damp, go over it evenly with the paste, dabbing and rubbing it in | 
well with the brush, but at the same time not too thickly; next | 


| Chief has approved a 7in. breech-loading gun, thoroughly equipped | 








with strengthened bottoms and siege wheels, carrying thirty rounds 
of shell, encased in jute bags. The gun and equipment have been 
| prepared for service in the Royal Arsenal, and the test is to be 
made over uneven and broken ground. 


ForEIGN ARMAMENTS.—A letter from Berlin says that, at the 
latest artillery experiments, a gun of twenty-four pierced iron 
plates of from 5in. to 6in. in thickness, and this is considered a 
prodigious result. The idea of fortifying the railways seems 
about to be realised in all the new constructions. The bridges of 
the Oder, near Frankfort, on that river, and of Pommersig, are to 
be furnished with permanent works. The same is to be said of the 

| bridge over the Rhine, near Reuss. Probably, also, the new com- 
| munication across the Elbe will be fortified. The experiments 
lately made in the employment of bronze for guns have yielded 
very good results as respects field pieces. Artillery of the same 
kind has also been tried in Bavaria. Experiments have been made 
| with prismatic powder, an American invention. It is dearer than 
| the ordinary kind, but more powerful, and it neither fouls nor 
corrodes the guns. 

THE New Frencn GuN.—A notification has been issued from 
the War Department announcing that the Ordnance Select Com- 
mittee report that they have examined, with much interest, the 
drawings of the mechanism of the new French breech-loadi 
cannon, communicated to the British Government by the Emperor 
of the French, together with a note, which enters fully into 

articulars of the rifling and breech-closing. The chief pecu- 
finrities presented by the rifling are:—The bottom groove is 

| continued through the powder chamber, as a guide for the shot 
| in loading. The grooves are all deeper at the breach than at 
the muzzle. The bottom groove is, however, shallowed at the 
breech end of ‘l6in. and ‘27in., while it is deepest in the gun there 
of ‘24in. The grooves have all been made less deep since the 
pattern of the ‘l6in. gun (which is the earliest) was fixed, and in 
the ‘19in. gun (which is the latest) are both narrower and less deep 
than the others, which tends to show that experience has convinced 
the French, as it had previously convinced us, that the studs were 
made unnecessarily large. There is an arrangement on all the guns 
to prevent the lanyard being pulled until the captain of the gun is 
satisfied that the breech is closed; this consists of a catch, or 
loquet, acted on by a spiral spring, which closes the opening, 80 
that a knot on the lanyard cannot pass until the catch has been 
forced down by hand. The bodies of the guns are of cast-iron, 
strengthened externally with steel-hoops, 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


S.—M. Xavier, Rue de la Banque. 
a eg A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
ST, PETERSBURG.—M. B. M. Wo.Fr, Bookseller. 
RID.—D. JosE Atcover, Editor and Proprietor of the 
“ Gaceta Industrial,” Preciados 49 v 51. 


PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tux 
EnGineER is actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 

*,* With this week's number of THE ENGINEER we issue, as a 
Surplement, No. VIII. of our Portfolio of Working Drawings. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are requested to notify the fact at the Office 
should they not receive it. 











*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’cLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY, 








TO CORRESPONDENTS. 
,” We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

H. M. C.—Accepted with thanks. 

ScraPER.— Write to W. Froude, Esq., Paignton, Torquay. 

ENGINEER AND MILLWRIGHT.—Binn's treatise on Drawing. 
Geometry. 

G. B. (Rye).—You can obtain the odontograph from Messrs. Holtzapfell, 
Charing Cross, London, W.C. 

F. H.—Dingler’s Polytechnisches Journal—Zeitschrift des Vereins Deutscher 
Ingenieure and Civilingenieur which may be obtained from Dulot's Library, 
Soho-square, London. 

H. 8. L.—No syphon is required. Syphons are used with steam gauges, in 
order to keep them cool, the water contained in the syphon transmitting 
heat downwards very slowly, 

Rapivs.—The proper length is 23in., as we understand your question. If 
you will send a sketch of the arrangement you propose, we can give you the 
proper length without the chance of mistake. 


Burchett's 


T. W.—You will find an article on Carr's disintegrator, we think, but we do 
not remember the appearance of any special article on gold-crushing 
machinery. Write to the editor of the Mining Journal. 

[non rounDER.—Jf you ram up your cupola with good sand, you will find it 
stand well. By ** road sweepings,” we presume you mean ganister. What 
you get now does not answer, because some new material is used for 


repairing the roads. 

C.—Your proposal to build a stone arch viaduct across the Channel is 
absurd. Why raise needless difficulties. An iron superstructure must be 
the best. If we inserted all the suggestions we receive for the construction of 
a bridge across the Channel, little room would be left in our pages for any- 
thing else. 

Apprentice (Newcastle).—1. Students of any nationality are admitted at 
the Carlsruhe Polytechnic—even Japanese or Papoo Indians. 2. Not under 
sixteen or seventeen years of age. 3. Algebra up to quadratic equations; 
the theory of indices; and plane trigonometry. Euclids geometry is 
looked upon in Germany as superseded. 4. At the beginning of October; 
but you may enter up to Christmas if you can catch up the mathematical 
lectures. 5. The students can reside anywhere except in the sentry-bozxes 
of the Baden troops. 6. You can live at about one-third the London rate, 
including beer, and even the opera, which you can hear for twopence per 

i. Yes, write to the Secretary of the Polytechnic School. 

A CongesronpDent.—You are in error, as may be thus shown. The strain 
found by calculation is 40 tons, which should also be equal to the result of 

Wxaxb 


night, 


the formula worked out. The formula is that the strain = ~ 


: 2x Dx 
Putting the values given in the tert, we have strain = = x 10 x 40 = 
2xKx45xK 


40 tons. If you assumed - x 4 instead of P x 9. the formula would not 


come out right. Besides, the weight of the portion of the load represented 


» 
by XJ has nothing to do with the depth. There is no necessity for the 


different fractions in equations to have the same denominator. 
Errata.—Professor Rankine requests the following corrections to be made:—In 


page 355, column 1, line 14 from bottom, for “the point h,” read “the 
point H.” In column 3, line 26 from bottom, for ** 0358," read ** *0044,” 
In page 363, column 2, line 4 from bottom, for * equivalent’ read ** equi- 
distant.’ Line 3 from bottom, for ** squares of sines,” read ** square of 


sine.” 
At page 364, in the second line below the sketch of Mr. Hiller’s boiler, 
for * and four feet,” read * and form feet.” 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL LNGINEERS.— Tuesday, November 24th, at 8 pm.— 
Discussion on Mr. Henderson’s paper ‘‘On Lighthouse Apparatus and 
Lanterns,” and, time permitting, “‘ Roman Rock Lighthouse, Symon’s Bay, 
Cape of Good Hope,” by Mr. J. F. Bourne, M.1.C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, November 
25th, at 8 p.m.—On the Use of Water in Excavations,” by Mr. Siccama. 





THE F.NGINEER can be had, by order, rrom any newsagent in town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct rom 
the office on the JSollowing terms (paid in advance) :— 

Half-yearly (including double number) 15s. 94. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sizpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs” 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 





: MARRIAGE, 

On the 12th November, at Stuttgart, Wurtemburg, at the house of the 
English Ambassador, Mr. P. W. BOULTON, of Tew Park, Oxfordshire, Esq., 
to PAULINE, daughter of ERNST GLESSIBERG, late Dean of Cannstadt, Wur- 
temburg. 

DEATH. 

On the 28th Sept., at Chateau de Bossey, Lake of Geneva, Maniz, wife of 

Lewis D. B. Goxpon, Esq., C.E., of 24, Abingdon-street, Westminster. 
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THE PARLIAMENTARY FUTURE. 

Wirn politics—using the word in its conventional sense— 
this journal has nothing whatever to do; yet we find it 
Impossible to watch unmoved the great battle now being 
fought throughout the length and breadth of the land. 
Legislation exerts an important influence on the progress 
of a nation; and as it is good or bad, wise or foolish, so 
will a people advance or retrograde in the scale of nations. 
Mighty as the influence is, however, we shall not arrogate 

much for the profession we represent, if we assert 
that the power it wields is greater than that of even an 


English Parliament. Without the aid of the engineer | 


legislation is possible, but material progress, one great end 
of legislation, is impossible, Legislation alone, is powerless 
to promote the civilisation, commerce, safety, or Kienity of 
& nation. Is it desired to increase trad 


e—the engineer 


must supply the harbours and docks and railways. Is an 
increased production in our manufacturing centres deemed 
desirable—to the engineer the world must look for the 
machinery by the aid of which ulone the required end can 
be attained. Is it necessary that our corn crops be 
augmented, our lands drained, our roads improved—to the 
engineer the agriculturist must look for assistance. Is 
the safety of the nation threatened by a foreign foe—to the 
engineer it must look for the means of defence. To recount 
the past deeds of the profession would be to tell an old, old 
story, which we may well be excused for not repeating 
here, even in part. We trust that it is known, and will be 
appreciated and acted upon, by every member of a new 
and, as we are told, a reformed Parliament. 

But great as is the influence exerted by the engineer on the 
progress and happiness of a nation, hardly less important 
is the influence exercised by Parliament on the prosperity 
of the profession. Faulty and defective legislation can do 
much to retard progress; quite as much as good and wise 
laws can do to promote it. It is not remarkable, then, that 
we, in common with many others, feel some anxiety as to 
the course which the new Parliament is likely to take in 
dealing with questions having a more or less intimate rela- 
tion with the future of the profession. That it is quite 
possible for a Parliament to beeminently obstructive, with- 
out intending it, we have had plenty of proof. That it is 
possible for a Parliament to go too fast, no one, we think, 
denies. Of reform, as regards strictly social questions, it 
is not our province to speak. Whatever may be the differ- 
ences of opinion entertained on questions essentially 
political, all men who have given the subject a thought, are 
agreed that plenty of reform is required in legislation 
bearing more or less exclusively on the theory and practice 
of engineering. We are not of those who would narrow the 
province of the engineer to the building of bridges, the con- 
struction of railways, or the designing of steam-engines. 
We apply the term in a far larger sense. Every true 
engineer is more or less a man of science; and science 
being universal, takes cognisance of many more things 
than the mere art of construction. Thus it happens that 
no subject has attracted more attention among engineers 
than technical education, and no men more than engineers 
feel anxiety as to the way in which the matter will be 
handled by Lords and Commons during ensuing ses- 
sions. That knowledge can effectually sweep poverty 
and crime from the face of the earth we do not believe; 
but that it can do much to raise a nation in the social scale 
is absolutely indisputable. As a matter of fact abun- 
dantly proved, education and wealth go hand in hand in 
communities. All ignorant nations are poor, all educated 
nations are wealthy by comparison. Why this should be 
so we need not stop to consider; we have the fact before 
us, and we need not waste time in sifting theories. [f, 
then, education gives wealth and comparative happiness, 
by all means let us have it. Whether it is or is not 
essential to the education of the masses in this country, 
that every man should be compelled to send his sons 
and his daughters to school, remains to be seen. For 
ourselves, we hold that until the experiment of 
providing unlimited facilities for acquiring at least 
the rudiments of education, has been fairly tried, it 
would be premature to compel men to avail themselves of 
its benetits. The new Parliament will, doubtless, give the 
question that consideration its importance deserves; and 
the result of its deliberations will be watched for 
with interest. We hold that the best course which 
legislation on the subject can at present take would be 
embodied in the establishment of large numbers of schools 
actually or practically free, the funds for their support 
being drawn from the State purse; and if need, be supplied 
by a small education tax. Many thousands of heads of 
families would eagerly avail themselves of such opportuni- 
ties as these establishments would afferd if well managed. 
Indeed, it is beyond question that much of the ignorance 
which now exists, is the result, not of carelessness or 
on the part of the parents, but of the fact that no proper 
opportunities for the acquisition of knowledge are placed 
at the disposal of the working classes. A very little 
thoughtful legislation would quickly change the whole 
state of affairs; and no men will, asa body, hail such an 
improvement with more pleasure than the engineers of 
Great Britain. 

When we come to examine auestions more intimately 
connected with the practical work of the profession, we 
find still more reason te hope that the new Parliament 
will act not only prudently but energetically. In all those 
laws relating to the formation of companies and the 
investment of funds, there is immense room for improve- 
ment. Is it not possible, for example, so to legislate that 
money may be invested with contidence in the carrying 
out of engineering works? Cannot our lawgivers contrive 
some sieve through whose meshes the greedy and dishonest 
speculator may fall, while the honest man remains behind? 
We have been told that the Limited Liability Act was to 
confer a great boon on the nation; but, on the whole, it 
appears to have done more harm than good, and tended in 
the end rather to stifle than promote an honest spirit of 
speculation. Cannot this Act be improved upon, or 
improved away altogether? Thousands upon thousands 
of pounds now lie idle; yet engineers know but too well 
that, while the profession has gone, in a sense, to the 
dogs, no difficulty whatever need be met with in investing 
even largersums in legitimate undertakings certain to prove 
remunerative. Let us hope that a pew Parliament will 
aid the dispersion of idle capital into proper channels, 
and supplying the sinews of war to men who have, upon the 
whole, always fought a good fight, and who were never 
more ready than now to compel the forces of nature to 
| minister to the national prosperity. The thing may be 
| done we believe—not ,easily, perhaps, but, nevertheless, 
| done, and, if well done, the House of Commons will cer- 
| tainly lay engineers under no small obligation. 

In smaller matters, again, a hard-working House of 
Commons can do a great deal for the engineer. In 
nothing is improvement more urgently required than in 
; what we may term public works legislation. The enormous 

costs which may now be incurred in preliminary litigation, 








before a railway can be started, are surely not indispensably 


nec to getting a bill. Parliament has only tosay that 
very little money will suffice in future, either to procure the 
passing or rejection of a private bill, and the thing is done. 
Are not all things possible to Parliament? The cost of a 
private bill is a serious hindrance to legitimate speculati 
and no hindrance whatever to illegitimate schemes; an 
albeit one or two individual engineers may put mon 
into their pockets for the time, the general feeling 
the profession is that all such bars to progress prevent the 
investment of money in schemes which .cannot be carri 
out without the aid of the engineer, and are so far objec- 
tionable. 

We might go on to point out many other matters in 
which legislation is required, were it necessary. We have 
said enough, we think, to show that engineers are deeply 
interested in the turn which events may take during the 
next few days, for some of those who would represent us 
in Parliament understand far better than others the real 
position held by the engineer, and his importance as the 
principal agent in national progress. Let us hope that the 
interestsof the high-minded and honourable members of the 
profession will not be neglected in our new Parliament; 
that sound legislation may encourage legitimate speculation 
in the construction of harbours, docks, railways, bridges, 
and machinery; and that, trying all things, our new law 
givers may hold fast to that which is good, and especially 
to that which is good for engineers. 


WAR OFFICE REFORMS, 


Ir is generally inexpedient, and often dangerous, to pay 
much attention to rumours; and, on the other hand, very 
frequently great evils might have been avoided had due 


regard been paid to the various reports which preceded 
them, and had popular judgment pronounced against a pro- 
ject before it had been completely matured. e think we 


may class in the latter category the open rumours concern- 
ing the important changes which it is said are shortly to be 
effected in the staff of the Royal Arsenal at Woolwich. 
These changes have for some time past been the subject of 
much quiet remark among interested parties; and, loth as 
we are to attach: any value generally to such reports, we 
cannot but consider them, in this instance, as strongly- 
marked shadows of coming events, 

It is stated—and of this part of the War Office scheme 
we fear there is little doubt—that the Ordnance Select 
Committee is to be abolished, and that its place will be 
filled by General Lefroy, as Director-General of Artillery, 
and two assistants, to be selected by him. In addition to 
his office of Director-General of Artillery, General Lefroy 
will fulfil the duties of Commandant of the Arsenal, and 
as such will reside at Woolwich, but will transact business 
in London. Colonel Millward, it is stated, will occupy a 
secondary position to General Lefroy, and, like his chief, 
will be in residence at the Arsenal. 

How far this scheme will be likely to prove satisfactory, 
most of our readers will be able to judge for themselves; 
and if, as it is stated, economy iv the expenditure of the 
national money be the object, we fear it will only be ob- 
tained by a corresponding decrease in the efficiency of our 
armaments. In one or two instances we have had occasion 
to criticise rather severely the working of the Ordnance 
Select Committee, but, on the other hand, we have fre- 
quently pointed out the inestimable value of the experi- 
ments they were conducting, and the undoubted results 
obtained by them. If ever a select committee is required it 
is at the present time. We are quite as much in a state of 
transition as regards armaments as we were five years 
ago ; and so long as important changes have to be made in 
our guns and forts, we must have the investigations and 
experiments connected with such changes carried out by a 
competent committee of scientific professional men. 

edo not intend to affirm that the Ordnance Select 
Committee have reached the high standard of efficiency that, 
theoretically, was ascribed to them, but we do not hesitate 
to express an opinion that the work they have done has 
been efficiently done. They would probably have done a 
great deal better had their duties been less numerous and 
varied. When we consider the number of inventions—some 
more or less imitations of previous ones —which are yearly 
submitted to them for examination ; when we consider that 
the examination of everything—from armour-plates and 
big guns, down to minor details of stores and equipments 
—devolves upon them, we cannot be surprised that delay, 
and occasionally errors, resulted. But however this may 
be, of two things we are certain—firstly, that the mere 
existence of a body like this has its benefits, as a stimulus 
to useful invention, and a check upon plagiarism ; and, 
secondly, that every result arrived at through their labours 
is valuable and trustworthy. The great fault has been that 
thecommittee have had toomuch todo; and, if thisisadmitted 
—as itmust be—how should we stand underthe new régime? 

General Lefroy is a man of sound theoretical acquire- 
ments, and his experience as President of the Ordnance 
Select Committee will doubtless prove of great value to 
him; but can it be maintained for a moment that he can 
devote anything like the time to the duties that have 
hitherto devolved upon the Committee, even with the 
help of his two chosen assistants? Then, on the other 
side, it may be stated that a select committee can be 
readily appointed when the occasion arises; but who is to 
determine when it is necessary so to call together a com- 
mittee, or when the question under examination is suffi- 
ciently meritorious of such a distinction? 1f the Ordnance 
Select Committee are struggling under an overwhelmin 
amount of work, how would the Director-General of Artil- 
lery and his fellow-workers manage, even when they have 
the help of a special committee to fall back upon ? 

But there is still another portion of the scheme to which 
we have not yet alluded, and which is equally, if not more 
important, e understand that it is suggested to replace 
the superintendents, or heads of departments, by new men 
every five years. Unless we are mistaken these appoint- 
ments are, as it is, only given for five years; but it is 
always understood that in the ordinary course of events 
they will be renewed. Thus Colonel Boxer, the superin- 
tendent of the laboratory, has held that post for fifteei 
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years, and Colonel Campbell, the superintendent of the 
gun factories, has served on select committees and in his 
present capacity for nearly a corresponding period. These 
officials have the sole control of the departments under 
them ; they determine what amount of money will be re- 
quired by their departments each year, and decide in what 
manner it shall be spent. In order to fulfil effectively 
these and their other duties it is absolutely necessary that 
they should possess something more than the usual profes- 
sional education of an artillery officer; they must combine a 
sound knowledge of science and engineering with the 
administrative capacity of a manager in a large private 
concern. Now, is it fair to assume that a man can be 
taken from his duty as an officer and placed over a large 
manufacturing establishment—which each department of 
the Arsenal constitutes—and to expect him to apply himself 
thoroughly and conscientiously to the study of his new 
profession with the certainty of having to return to regi- 
mental duty at the expiration of five years? Besides, how 
oo he be fitted for active duty when he does get back to 
1t 

Then, on the other hand, such a system cannot fail to be 
equally pernicious to the proper economy of the Arsenal 
itself. The greater part of the time of each new superin- 
tendent will be devoted to acquiring information respecting 
his duty, and by the time he makes way for a successor he 
is probably just beginning to be really effective? Besides, 
one man may come into office with one set of views and be 
succeeded by another with diametrically opposite theories, 
whose first object will be to undo what his predecessor 
has done his best to establish. What private firm would 
think for one moment of dismissing a valued manager 
merely to make way for another? The more we consider 
this part of the War Ojfice scheme the more objectionable 
does it become; and we cannot but express our hopes that 
after all there may be some error or misconception in 
relation to the proposed changes. We trust the Govern- 
ment will pause before it really commits itself to any 
reforms of this nature. 


AIR PUMPS. 


As an air pump works well or badly, so will the vacuum 
in a condensing engine be good or the reverse. Given a 
tight condenser, and plenty of cold condensing water, a 
good vacuum must result, provided the air pump does its 
duty efficiently; but tight condensers,and plenty of water, 
cannot compensate for errors in the design of the air pump, 
faults in its actual construction, or leakage resulting from 
wear and tear. In practice it will be found that com- 
paratively bad vacuums are the rule—good or excellent 
vacuums the exception; and we believe that this result is 
mainly brought about, not by the presence of defects in 
the condenser, or want of cold water, but by the imperfect 
operation of the air pump. 

The action of air pumps has not met with the attention 
it deserves at the hands of engineers. While volumes have 
been written on the construction of steam pistons, and the 
proportions and working of slide-valves, the literature of 
the condenser and its appurtenances, remains scanty 
in the extreme. The moment a new engine is started 
diagrams are carefully taken from the cylinder to 
ascertain exactly how the valves perform their work. But 
who takes air pump diagrams, or, having taken them, 
understands the lessons which they convey? It results 
from the fact that the performance of air pumps is not 
generally made a subject of study, that their construction 
remains imperfect, and that mistakes are continually made 
in designing them which would not be tolerated in other 
portions of the engine. The phenomena of exhaustion are 
not properly understood, because they have not been suffi- 
ciently examined; and mistakesin construction simply result 
from want of knowledge on the part of the designer. We 
meet, now and then, with an individual or a book mani- 
festing more than usual knowledge of the phenomena of 
exhaustion, and such men or such writings always claim 
our attention. The last number of the Transactions of the 
Institution of Mechanical Engineers lies before us, and the 
first paper it contains is one on the Crossness pumping 
engines, by Mr. Gilbert Harrison. It is a paper which, 
with the discussion, can hardly be read without profit; and 
for nothing is it more remarkable than for the information 
on the action of air-pumps elicited during the discussion. 
We cannot do better than give here additional publicity to 
the views of the speakers, by placing before our readers 
some of the opinions and facts brought forward. 

One of the first questions raised was the action of the 
delivery valves of the sewage pumps at Crossness. Each 
pump, it will be remembered, consists of a cast iron 
cylinder 11°5ft. in diameter, in which work four 
plungers, each 4°5ft. in diameter. Two of these have a 
stroke of 4°5ft., the other pair a stroke of 2°25ft. The 
delivery valves are nearly vertical leather flaps, loaded 
with wrought iron plates, with openings 12in. by 18in. 
Mr. F. J. Bramwell stated that he thought it very probable 
these valves did not all open at each delivery stroke, 
for reasons which we give in his own words: “It appeared 
from the paper that the area of the opening at each flap 
was 12in. by 18in., and if the width of margin all round 
was three-fourths of an inch, this would give an area of 
about forty-seven square inches of beating face for each 
flap. Taking the average head of water on the back of 
the valves to be equivalent to 12 1b. per square inch, this, 
with the atmospheric pressure of 14 1b., would make 26 lb. 
per square inch, giving upon the forty-seven square inches, 
area of facing, a total pressure of 1222 1b., or more than 
half a tou upon each flap; and to overcome this resistance 
an extra pressure would be required upon the inner side of 
the flap, amounting to 5°6 lb, per square inch, in order to 
lift the valve off its face, Supposing that some of the 
valves happened to have a little Hemet facing than others, 
those valves would be most difficult to drive off their seats; 
and as the pressure within the pump must be reduced the 
moment any of the valves opened, it appeared probable 
that the flaps, which at that moment still remained un- 
moved, might continue Closed throughout the whole de- 





passage through the valve opening. Thus, if a pressure of 
5°61b per square inch were suflicient to drive all the water 
through half of the valve openings, the other half of the 
flaps might never lift at all during the stroke.” 

We quote this passage, because it has an important bear- 
ing on a point in the construction of air pumps which does 
not receive sufficient attention. It is commonly assumed 
that air pumps work only against the atmospheric pressure, 
and such resistance as is due to the force required to propel 
the water of condensation through the delivery valves, and 
to balance the head of water on those valves. But this 
conclusion is manifestly erroneous, because it takes no 
account of the difference between the areas of the orifices 
and of the valves which cover them. Mr. Mclarlane 
Gray was not slow to perceive the actual bearing of Mr. 
Bramwell’s remarks on this question, and he hastened to 
point out that, in the use of air pumps attached to marine 
engines, he had met with much trouble from thumping, 
and even found air pump buckets broken. He applied 
the indicator in several instances, and proved the remark- 
able fact, that the pressure sometimes rose within the 
air-pump toas much as 24 |b. per square inch, or including 
the atmosphere, to 36 lb. effective pressure above the 
vacuum, before any discharge took place from the pump. 
The moment the valves opened, it is true, the pressure fell; 
and so far, the power required to work the air pump was 
not greatly increased. But the evil effects of the presence 
of a great pressure in the air pump are not confined to 
slightly augmenting the power absorbed in working it. 
To say nothing of the shock and strain due to this exces- 
sive pressure, which wear out the valves rapidly, and 
cause unpleasant thumping and vibration, a far more 
serious defect is introduced. 

In quick-running screw engines india-rubber disc valves 
are invariably used, and the area of these valves being 
always much greater than that of the oritices which they 
close, the action observed by Mr. Gray, and predicated by 
Mr. Bramwell, must usually take place. Now the solid 
buckets of screw engines seldom or never work close up to 
the valves; the result is that a large space intervenes 
between the valves and the bucket at each end of the 
stroke. If the bucket always worked in “ solid” water, this 
would be productive of little harm; but as a matter of fact 
the pump barrel contains a mixture of water, air, and 
vapour. Therefore, unless the pump clears itself at 
each stroke, nothing like a vacaum can be formed behind 
the receding bucket, and the pressure must accumulate 
within the condenser until it is sutlicient to lift the foot 
valves against that in the space behind the bucket. If the 
delivery valves lifted with a pressureof 14 1b, per square inch, 
the quantity of air which could accumulate in the space be- 
tween the bucket and the valves would be inconsiderable. 
But we have seen that the force required to lift the valves 
may be nearly three times that of the atmosphere. The 
consequence is that a very cousiderable average pressure 
due to the expansion of the stored-up air behind the 
bucket may be maintained in the air pump. The bucket 
may, under the circumstances, make several strokes with- 
out opening the foot valve at all. The pressure will all the 
while go on rising within the condenser till it exceeds that 
in the pump; a quantity of air and water will then rush 
out, the space between the bucket and delivery valves 
will be nearly filled, the valves will then open, and a 
discharge of condensing water and air will take place; but 
at the next stroke there is not water enough to fill the 
vacuity, and the air cannot be compressed into less than the 
space it would occupy if under atmospheric pressure alone, 
but much more is requisite to open the delivery valve 
against a pressure of perhaps 36 Ib. per inch including that 
of the atmosphere; and so the pump discharging nothing, 
becomes inoperative, and the pressure once more rises in 
the condenser, the cycle of events goes on, and the 
average vacuum is reduced. In double-acting air pumps 
it is not uncommon to find one end always inoperative 
from the foregoing causes. The resistance to discharge at 
one end is less than at the other, because the delivery 
valves may bear a slightly larger proportion to the area of 
the orifices they are intended to close. The pressure within 
one end of the air pump will then always be greater than 
within the other. But the moment the pressure within 
the condenser exceeds the lowest pressure within the air 
pump, it will discharge into that end which offers least re- 
sistance; and the delivery into one end of the pump 
may be sufficient to keep the pressure within the con- 
denser so low that it may never be able to open the 
delivery valves into the other end of the pump. 
It must be borne in mind that the vacuum within the pump 
must be at least as low as that within the condenser, or 
neither air nor hot water will flow from one to the other. 
Let us suppose that a certain quantity of water is present 
in the pump, and over this a body of air. The pump- 
bucket, on making a stroke, will drive all the water into 
the space between itself and the valves. If there is 
water enough to fill this space, the air above the water 
must be so compressed that it will force open the delivery 
valves, whatever the resistance on them, and escape. If 
there is not water enough to do this, there may still be 
enough so far to compress the air that it will lift a lightly- 
loaded valve, and so escape in part. If the valve is heavily 
loaded, however, the air may undergo compression; as the 
bucket moves in one direction, and remains during the 
return stroke, it will expand to its original volume, and 
no discharge from the pump can take place until either or 
both of two things takes place—either the load on the 
valves must be reduced, or so much more air or water must 
enter the pump that the space between the bucket and the 
delivery valves can no longer contain the quantity present. 
The valves will thenlift, and once lifted, on!y the resistance 
of the atmosphere has to be overcome. ‘The pump will 
clear itself, and take a good gulp from the condenser next 
stroke. As soon, however, as the supply of water from 
the condenser fails to fill the pump, the old state of affairs 
is established once more. ‘This is practice, not theory; and 
every sea-going engineer must have met with pumps work- 
ing by fits and starts, and always giving a bad vacuum. 

There are three ways in which the evil can be avoided. 


livery of the pump, causing the water to be throttled in its ' The first consists in so proportioning the valves to their 
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orifices that little more pressure than 141b. or 15 Ib. per inch 
will be required to make them open. It would extend 
this article to unwieldy dimensions, were we now to enter 
on a consideration of the best form and proportions to be 
assigned to valves in order to attain this end. We shall 
return to this part of our subject at another time, The 
second plan consists in so proportioning the air pump that 
the bucket, or its equivalent, may come up close to the 
delivery valves at each end of its stroke, and so leave no 
space for the accumulation of air. The third plan has been 
proposed, and, we believe used with good etiest by My. 
John Bourne; and as the arrangement is applicable to al] 
air pumps at very little cost, it deserves notice here, It 
cousists, simply,in fitting a small injection cock to each end 
of an air pump. We have shown that an air pump may 
remain inoperative, though half full of water aud air, till 
it receives a fresh supply from the condenser. If an injee- 
tion cock is present it will get water through it much 
more readily than from the coudenser, because the injec- 
tion will enter under the pressure of the external atmo- 
sphere ; water therefore will accumulate each 
stroke in the pump till enough is got to enable the 
pump to open the delivery valve and expel the air, 
Un the next return stroke the bucket will leave an ex- 
cellent vacuum behind it, which the small stream of injec- 
tion cannot nearly fill, then the foot valves will open, aud 
the condenser will be well drained. Such appears to be 
the theory of the action of air pump injection, and we see 
no reason to dispute that Mr. Bourne has obtained great 
benetits from its employment in practic 
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THE GREAT ECLIPSE OF THE SUN, 
Parr III, 

WE have now to close oui vd of the results of the 
observations of the last great « se, with a few extra 
particulars, which we were compelled to leave out from our 
last impression, from want of space. 

The eclipse Guntour, 
by Dr. Janssen, who will give in his detailed report to the 
Bureau des Longitudes at Paris, At the req f Admiral 
Manners, Sir Stafford Northcote arranged that all facilities 





vas scientifically observed 





should be given by the Indian authorities to aid him in 
his work. in fact, all the foreign expeditions who landed 
upon British territory to observe the eclipse speak very 


highly of the welcome they received. The following letter 


to the Minister of Public Instructions at Paris gives some 


of the results of the observations of Dr. Janssen :— 
**Cocanada, September 1th, 1868, 
‘*Sir,—I have this moment come from Guntour, in the interior, 
where I observed with a fine sky the great eclipse of the idth of 
August. A messenger starting for Bombay, I take the oppor- 
tunity of sending quickly to you my views, reserving a more 
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I lity of the 
Lord Napier had me 


t ndoat belonging to 


detailed account tor the nex hospit 
English has been worthy of its reputat 
taken from Madras to Masulip in 
the State; another steamboat has been placed at my disposal in the 
Godavery, and asub-collector, Mr. Graham, was attached to my mise 
sion, to remove all the difficulties w sut encounter in the 
interior, chiefly on account of quantity of lt which will 
follow me, The station of Guntour is undoubtedly most favour- 
able; the sky was beautiful, especially during the totality, and my 
powerful telescopes, of nearly three u 13, have enabled 
me to make an analytical study of all phenomena th 

eclipse. Immediately after the totality two magnificent protu- 
berances made their appearance; one of them, of more than three 
minutes in height, shone with a splendour which it is difficult to 
imagine. An analysis of its light showed me directly that it was 
formed by an immense column of incindescent gas, principally com- 
posed of hydrogen. ‘The analysis of the regions surrounding the sun 
where M, Kirchhoff places the solar atmosphere has not given m 
results conformable to the theory prescribed by this illustrio 

physicist. These results, it appears to me, 
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should lead toa know- 






ledge of the real constitution of the solar spectrum. Dut the most 
important result of these observations is the discovery of « method 
of which the principle was conceived during the « lipse itself, and 





ti regions 
J nec 
before the 


which will allow of the study of protuberances ar 
surrounding the sun at all times, without its bei 
have recourse to the interposition of an opaque body 
sun’s disc, This method is founded upon the spectral properties of 
the light of the protuberances--lizht which resolves itself into a 
sinall number of very luminous pencils corresponding to the 
obscure rays of the solar spectrum. The day after the eclipse 
the method was applied with success. I was enabled to assist 
ata new eclipse, as it were, which lasted throughout the entire 
day! The old protuberances were greatly modified ; there remained 
scarcely any trace of the great protuberance, and the distribution 
of the gaseous matter was very different. From this day to the 
4th of September I have constantly studied the sun from this point 
of view. I have made pictures of the protuberances, which demon- 
strate with what rapidity (often in some minutes) these immense 
gaseous masses are broken up and displaced. In conclusion, during 
this period, which has been like an eclipse of seventeen days, | 
have collected a great number of facts on the physical constitution 
of the sun. 


(Signed) JANSSEN.” 


In the foregoing letter a glimpse is obtained of the most 
important of all the discoveries connected with the eclipse, 
namely, that the spectra of the gaseous prominences on the 
sun may, in future, be examined to a considerable extent 
day by day, without the interposition of the moon, Like 
many other steps in physical science, two philosophers have 
made the discovery at the same time. Mr. J. Norman 
Lockyer, F.R.A.S., of the War Office, has also for some 
time past had the prominences under regular observation. 
The above letter, by Dr. Janssen, was received by the 


Minister of Public Instruction on the 24th October. 
On the 20th of October Mr. Lockyer wrote the 
following note to Dr. Balfour Stewart, and had 


already communicated his discovery to the Royal Society: 
—“Got a prominence with the new spectroscope; got 
the positions of three lines; one corresponding to C 
absolutely, one to F very nearly, one eight or nine degrees 
of Kirchhoff’s scale, more refrangible than the most retran- 
gible D line.” The possibility of seeing the prominences 
in this way was suggested by Mr. Lockyer more than two 
years ago. Mr. Hugyins, F.k.S., tried to see them in this 
way, so did Mr. E. J. Stone, of Greenwich O. servatory, 
but they were unsuccessful. How Dr. Janssen modified 
his apparatus to see them is not yet known,and Mr, Lockyer 
will make known his method in a few days. He did 
it by means of a star spectroscope constructed much 
like those used by Mr. Huggins, the only difference 
we think, being that it had three prisms instead of two, 
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though he may have some plan of getting rid of some of 
the surplus light from the edge of the body of the sun. | 
The apparatus was made | Mr. Browning, and a part of 
it was exhibited in St. Andrew’s Hall, at the soirée of the | 
British Association at Norwich. It had some simple but | 
valuable improvements to save time in micrometrical | 
readings. 

Mr. Norman Lockyer is able to get the shape of the pro- 
minences by means of his spectroscopic apparatus, and to 
some extent he can measure their dimensions. Fig. 22 is } 
from one of his drawings of a prominence, which drawing 





was recently submitted to the Academy of Sciences at 
Paris. A great discussion took place there as to the 
relative merits of Messrs. Lockyer and Jaussen as dis- 
coverers of the new way of examining the sun. M. Faye 
closed it with some sensible remarks to the effect that they 
both made the discovery independently, and ought to 
equally share the houour in the eyes of the scientific world, 
without any national or other jealousies being allowed to 
destroy the balance. Fig. 19, in our last impression, is 
from a drawing by Captain Haig, showing the structure of 
the prominences, so far as the telescopes of his party could 
define the same. 

The eclipse was afterwards seen by Captain Rapatel, of | 
the French steamship Labourdonnais, on its passage from 
Madras to Caleatta. The weather was not very clear, yet 
could hardly be called foggy. As the moon gradually 
obscured the sun, the light threw very clean sharp 
shaduws—the shrouds, for instance, being projected very 
clearly upon the awnings. When the last line of the edge 
of the sun disappeared, the corona burst out in long recu- 
linear rays; there were no signs of the zodiacal light, neither 
could the outer edye of the moon be seen till the time of the 
totality. Directly the sun was obscured rose-coloured pro- 
mineuces were seen. Several of the officers said that one of 
the prominences encroached upon the black circle of themoon, 
but Capt. Rapatel saw nothing of this himself. The eastern 
sky under the sun had some misty clouds, which were 
tinted yellow by the peculiar light, and had a sinister 
look. In the west, near the horizon, the sky presented the 
appearance of a daybreak in northern latitudes, The 
darkness was not great, as the smallest print could easily | 
be read, also the fine lines on a sextant. When the eclipse | 
was total the corona threw no shadow, and everybody on | 
board saw three stars, one of which was soon lost in the | 
mist, but the other two, in the zenith, were seen during | 
the whole five minutes and fifty-seven seconds during | 
which the sun was obscured. M. Henry, on board the | 
Labourdonnais, made a drawing of the eclipse and the | 
prominences, which drawing has been forwarded to the 
Bureau des Longitudes at Paris. 

The next great total eclipse of the sun takes place in 
1869, and will be visible in the United States. “The sun,” 
says the Scientific American, “ will rise eclipsed in the in- 
terior of Siberia, on the morning of August 7th, 1869, 
whence the shadow will move in a north-easterly direction; 
then, turning eastwardly and south-westwardly, will pass 
over Behring’s Straits and northern Alaska at noon, local 
time. Thence, moving across part of British North 
America, it will re-enter the United States in Montana, 
between 2 and 3 p.m., local time. Moving thence across 
Western Nebraska, it will pass diagonally through Lowa, 
passing over Sioux city, Des Moines, and Keokuk about 
5 o'clock. Thence it will pass, still to the south-east, 
over Jacksonville, Illinois, across southern Indiana, | 
Central Kentucky, Eastern Tennessee, into and across | 
North Carolina, and will touch the sea coast in Pamlico | 
Sound; and it will finally leave the earth not far from the | 
Bermudas. It will be visible in all parts of the United 
States, and total over a belt about 100 miles wide along | 
the line just indicated, the sun being hid more than four | 
minutes,” 

Further east than Borneo we have as yet no news of | 
the last eclipse, nor are we very likely to receive any from 
scientific observers, the region being too far from civilisa- 
tion. 











ON ELECTRICITY AND THE CORRELATIONS 
OF ELECTRICAL FORCE, 
By DesmMonp G. FirzGERALp. 
No, IV. 

In working a voltaic battery, or, more generally, in 
producing an electro-motive force by chemical means, we 
ordinarily exchange an equivalent of one electro-positive 
for an equivalent of another. Thus, in Wollaston’s battery, 
we exchange an equivalent of zinc for an equivalent of 
hydrogen; in Daniell’s, an equivalent of zinc for one of 
copper; and, in Groves’, an equivalent of the same positive 
element for one of hyponitric acid. ‘he attentive student 
of volta-electrical science must, moreover, have observed 
that, in this exchange, the electro-positive obtained, or 
separated from combination, is invariably less electro- 
positive than that which is oxidised, or which enters into 
combination; in other words, that the former is electro- 
hegative in relation to the latter. It is, in fact, the 
difference between the affinities for oxygen of the two 
bodies respectively that determines the production of a 
current, We have seen that this afiinity, in the case of 
elementary bodies, is proportionate to their calorific equi- 
valents; and there is evidence to show that the same law 
applies also in the case of a compound, such as hyponitric 
acid. Now an important principle which, amongst others, 
we are arriving at by experiment is that, Ve e/ectromotive 
force of a voltaic couple is, other things being equal, pro- 
portionate to the difference between the calorific equivalents 
of the bodies of which one replaces the other in combination 
within the voltaic cell. 

In our experiments, hitherto, to determine, by means of 





the condenser and wippe, the quantities of electricity 
evolved in the combination respectively of one gramme of 
zinc and of putassium, we have exchanged these electro- 
positives for hydrogen, liberated either at the surface of 
the metals attacked, or, when a voltaic “couple ” is formed, 
at the surface of the negative element. The hydrogen has 
acted in two ways, from an electrical point of view, to 
influence the result obtained —it has diminished the 
original electromotive force (tension) due to the contact of 
the zinc and of the potassium with the electrolyte, and it 


) has increased the original resistance to the passage of 


electricity, the layer of gas evolved becoming a resistance 
in the circuit, and thus absorbing a portion of the heat 
generated by the current. 

It is evident from what has been said that, in order to 
obtain, permanently, the maximum electromotive force 
due tu the combination of a given electro-positive with a 
given electro-negative (such as SO,, NO,, or Cl.), or to 
obtain the most efficient voltaic couple with a given posi- 
tive element, the body evolved from combination within 
the cell—if any be actually evolved—should possess as 
low a calorific equivalent as possible. Thus, a couple in 
which the “ exciting fluid” in contact with the negative 
element is a solution of silver or of platinum—metals of 
which the calorific equivalent is very low, will, supposing 
zine to be the positive element, possess an electromotive 
force far higher than that of a Daniell couple, in which 
copper—of which the calorific equivalent is comparatively 
high—is deposited at the cathode in place of the first men- 
tioned metals. And, again, the electromotive force of a 
Daniell cell will be considerably higher than that of a 
Wollaston couple of which the negative element has 
become “ polarised” by hydrogen. 





We will now repeat Experiments 6 and 7, under con- | 


ditions in which neither hydrogen, nor any other electro- 
positive, is actually liberated from combination; though, 
in the case of one electrolyte, the metal iron is reduced 
from a higher to a lower degree of oxidation, whilst, in 
the case of the other, an ammonia salt- due to the pro- 
duction of the electro-positive ammonium (NH,)—is 
formed by the chemical reactions which are induced. 

Exp. 8.—Immerse a plate of zinc in one of the elec- 
trolytes employed in Exp. 5, and arrange the condenser 
and wippe as in Exp. 6—so that the condenser shall 
alternately be connected with the zinc and with earth. 
Note the tension, T, of the charge communicated at each 
alternate contact to the condenser, then cause the wippe to 
vibrate at the same rate of speed as in the previous cases. 
Maintain the apparatus in action during the time, 90, 
necessary to dissolve one gramme of zinc. Observe that 
the quantity of heat evolved within the cell during the 
combination does not correspond with—being very much 
less—than that obtained in Exp. 5, 

Exp. 9.—Repeat the previous experiment with the 
amalyam of potassium in lieu of the zinc; calling in this 


| case the tension T’, and the time necessary to reduce the 


weight of the amalgam by one gramme 0’, 
oe 
py it will be very nearly expressed 
Thus, if we call T’ unity, T = 0°56. 


Determine the ratio 
by the number 0°56. 

Ascertain also the ratio - ; it will approximate closely 
If, therefore, we call 6’ unity,6 = 2. 


(Expts. 6 and 8) will be about 0°35; thus, 


to 2. 


The ratio 


we may express by this number the electromotive force 
produced by the contact of zinc and water acidulated with 
SO ,, when the effect of “polarisation” by hydrogen is allowed 
to take place to the fullest extent, if we express as unity the 


| electromotive force due to the contact of zine with the 


same electrolyte when this effect of polarisation is com- 
pletely obviated. 

a C x — , 

The value of - (Expts. 7 and 9) will approximate to 


0°58; thus, the electromotive force of potassium, when 
opposed to hydrogen, will be expressed by this number, if 
unity be taken to represent the ‘same electromotive force 
when the effect of polarisation is prevented. 

If t=1 and §=1, the following numbers will express 
approximatively the relative values of 7’, T, T’, and @ 
8, 8! :— 


EXPERIMENTS 6, 7, 8, AND 9. 
Tensions. 
(ah, Ce 86 T= 94 F aS, 


Time necessary to dissolve 1 gramme. 
6= 1, & = 0306, © = 0351, & = 0177. 
The quantity of electricity accumulated in each charge 
of the condenser will be proportionate to the tension— 


r 


Tt a 
zx) for quantity is here 
R . 
constant. The total quantity obtained in the solution of 
one gramme of the metals in each case will evidently be 
proportionate to the product of the tension by the time 
which measures the number of charges successively com- 
municated to the condenser. 

Quantities of electricity obtained by the 

1 gramme. 


since R, in the equation (@ = 


comoination of 


5 


Exp. 6 (¢é x=] x =1 

Exp. 7(, _ )t x Y=29 x 0306 = 0'89 nearly 
Exp. 8 2= 47 x O= 28 x 0351 = 098 

Exp. 4 T’x O= 50 x 0177 = 0°88. 


We may now readily ascertain the quantities of electri- 
city which would be similarly obtained by combining one 
equivalent (Z n= 32°75=N, and K=36=N’) in grammes, 
instead of one gramme of the metals respectively, thus 
arriving at a direct proof of the law of volta-electrical 
generation. 

Quantities of electricity obtained by the 
equivalent. 


combination of one 


Exp. 6 } ¢¢*N= x 32°75 = 32°75 ) or 32°75 
Exp.7( 5 )¢ @ N’= 0°89 x 36 = 3204 ( nearly,in 
Exp.8( *~ )TO®N= 098 x 32°75 = 32° each 
Exp. 9 \ T'ON'= 088 x 36 = = 31°68 \ case, 


A very slight allowance being made for incidental errors 
jn experimental determinations and in calculation, we here 





= 





see that equivalents of two different metals, in combining 
with an equivalent of the same electro-negative (SO, ), 
under two different sets of conditions, liberate in each case 
the same quantity (one equivalent) of electricity, exempli- 
fying the general law above referred to. : : 

But, though the quantity of electricity associated with 
an equivalent of any electro-positive is in every case the 
same, the electrical static ordynamic) force in action,and the 
energy associated with the equivalent of electricity, vary 
within wide limits. The law of the correlation and cou- 
vertibility of the quantities of electrical and of calorific 
force associated with equivalents of electro-positive bodies 
has already been referred to in the present paper, but in 
terms which, conforming to the artificial nomenclature 
generally used in electrical science, would necessarily be 
unsatisfactory to, even if they did not mislead, those 
whose object it is to arrive at a thorough apprehension of 
the laws of electricity as a branch of physical science 
subject to the general principle of the Conservation of 
Energy. Thus, in the absence of a knowledge of the real 
nature of electrical force—which is necessarily correlated 
with and convertible into every other mode of force and 
energy—the observation, already, perhaps, made by the 
attentive reader, that the “electromotive forces” or “ ten- 
sions” obtained in Exp. 6, 7, 8, and 9 are proportionate, 
approximately, to the prodacts of the number of calories 
respectively obtained in Expts. 2, 3, 4, and 5, into the equi- 
valent number of the electro-positive combined in each 
case, might lead to the erroneous and contradictory con- 
clusions that these “ tensions ” (t, ¢’, &c.) express the static 
or dynamic force (7) inaction, and that, consequently, being 
multiplied into the time (@N) necessary to effect, under 
any given conditions, the combination of an equivalent of 
the electro-puszitives respectively, they would theu express 
the energy, or potential work, measured, as before shown 
by f¢, associated with the latter. Whereas we have just 
seen that the products ¢, @, N, &c., are in every case equal, 
and express the quantity of electricity combined with an 
equivalent of a metal or other electro-positive. 

The artificial values—* electromotive force” and “ ten- 
sion”—which have been assumed to represent electrical 
force, vary, ceteris paribus, 2s we have seen, in the ratio of 
the quantities of electricity in action. Now, whilst 
electrical phenomena illustrate at every step the principle 
of the Conservationof Energy, this principle disproves, with 
equal iteration and clearness, the existence uf any force 
varying in this ratio. We, therefore, come unavoidably to 
the question, What is electrical force?’ The answer to this 
question brings to our consideration a well-known law which 
necessarily constitutes the basis of any correct theory of 
electrical action. 

Electrical force appears to be simply the manifestation, in 
various modes and directions, of the attraction existing 
between electricity and ponderable matter; in other words, 
electrical force, externally manifested, is this attraction 
when the normal state of electrical equilibrium or combina- 
tion is disturbed. The law of e’ectrica! attraction, therefore, 
when properly understood, constitutes also the law of elec- 
trical force, and furnishes the data for its correct measure- 
ment. 

A mechanical illustration, however rude and imperfect, 
may often facilitate the comprehension of the more 
abstruse and apparently complicated—and more beautiful— 
truths of physics. Such an illustration will, perhaps, be 
useful in the present instance, provided that the danger of 
accepting it au pied de /a le:tre be duly guarded against. 
Let us suppose a flat spiral spring to be attached, by the 
outer extremity of the spiral, to a surface at some distance 
from a second surface, furnished with projecting hooks of 
various lengths. ‘To the inner extremity of the spiral we 
will attach a dise of wood having a ring upon its outer 
surface. The disc represents a given quantity of electricity, 
the surface to which the spring attaches it represents 
ponderable matter with which the electricity is combined, 
and the spring gives an imperfect notion of the electrical 
force or attraction which tends to react against any 
(electromotive) force separating the electricity from the 
matter with which it is combined. The hooks, serving to 
keep the spring more or less extended, represent the 
insulator which prevents the electricity from flashing back 
to (the substitute for) that portion of matter from which it 
was originally separated. It is evident that we cannot 
separate the disc from the surface from which it is held in 
coutact without exerting a certain force (/) during a certain 
time (ft), or without performing a certain quantity of work, 
which is the equivalent of the energy or poteutial work 
stored up in the separated “electricity” when we have 
attached the disc to one of the hooks upon the opposite 
surface, and that the work and energy will both be pro- 
portionate to the product fz. If now we allow the spring 
to withdraw the disc from the opposite surface (or the 
electricity to recombine with matter), we shall obtain the 
conversion of the dynamic force exerted by the spring into 
work, or heat, or both (the quantity, or sum of the 
quantities, being still proportional to f¢); but the disc 
itself, or the electricity, will not, as is generally assumed, 
undergo the same conversion. The initiating force (/) 
dynamically converted on the one hand, and statically 
stored up upon the other, may be derived either from 
muscular action—as in working an electrical machine—or 
otherwise, directly or indirectly, from the potential energy 
stored up in matter by solar agency—as in working a 
hydro-electrical machine or a voltaic battery ; and, in every 
case, I assume, this force multiplied inte the time during 
which it has acted, or is capable of acting, will be the 
equivalent of the attraction between electricity and pon- 
derable matter which has been overcome. 

But the spring, or attraction, uniting electricity with 
ponderable matter, is of a very peculiar nature, so much 
so that, in i ‘tion, the relation of equality between cause 
and effect seems at tirst sight to be contradicted. The law 
of electrical attraction has, in fact, puzzled many of the 
ablest thiukers, and has sometimes been deemed inexplic- 
able, except by reference to a First Cause. The law itself is 
beyond question, but so also is the necessary equivalence 
between cause and effect; and the apparent dilemma in 
which the experimental proposition is frought into antago- 
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nism with the logical axiom has been the cause of many 
sophistical devices to escape, or to involve in obscurity, this 
important law, and the deductions necessarily following 
fromit. The dilemma here indicated, it is to be observed, 
results from the admission that electricity is the cause of 
electrical attraction ; if this admission be made, unre- 
servedly, it undoubtedly follows that either the law or the 
axiom above referred to must be false. There are, in point 
of fact, three alternatives, constituting a trilemma from 
which there is no possible escape, unless it be through the 
vulgar expedient of sophistry, or through a nescio, which, 
although always philosophically admissible in the absence 
of a solution, would here condemn electrical science, in its 
theory, to a perpetual infancy. The alternative which we 
adopt is the admission that electricity is not the cause of 
electrical attraction. 

We find this admission—which, though consequent upon 
what has already been pointed out in these papers, might, 
in the absence of strong collateral proof, be considered as 
somewhat too startling for adoption by our readers—fully 
justitied and necessitated by the well-established principle 
of the conservation of force. This principle, moreover, 
gives a simple and satisfactory answer to the question, 
naturally following upon the aboveadmission. What, then, 
is the cause of electrical attraction ? 

The cause of electrical attraction is, in fact, not the elec- 
tricity—in itself inert—which is accumulated as a charge, 
but the force stored up in, or energy associated with, this 
electricity, that is to say, the equivalent of the force, by 
which the attraction between electricity and ponderable 
matter was originally overcome. Conversely, this electro- 
motive force | which is not measured by E or T) stands in 
the relation of cause to effect, not to the quantity of elec- 
tricity which becomes liberated, but to the quantity of 
energy stored up in this electricity. 

Sufticient has, perhaps, been said upon this point to 
remove one of the greatest difficulties in the way of the 
theoretical inquirer in electrical science. We may now, 
therefore, brietly state that the fundamental law of elec- 
trical action—established and contirmed by the labours of 
Coulomb, Poisson, Plana, Snow-Harris, Marié-Davy, 
Roche, and many others, and which the present writer has 
not failed to verify for himself, viz:—That Llectrical force 
(measured, like gravity, as an attraction) varies, ceteris 
paribus, as the square of the quantity of (plus) electricity 
accumulated upon a given surface. ‘This law of “the 
squares of the quantities” might be designated also as that 
of the “ squares of the tensions,” since we have seen that 
what is termed “tension” varies, other things being equal, 
in the simple ratio of the quantities of electricity accumu- 
lated upon the unit surface. And, as ‘“ electromotive force” 
(£) is measured by the corresponding electrostatic tension, 
which it produces, the law of Joule—that the heat evolved, 
or work effected, by a current is, other things being equal, 
proportionate to the square of the “ electromotive force,” 
or to the square of the quantity of electricity passing— 
might have been deduced from the fundamental law in 
question. 

It is clear, therefore, that electrical force (F) is measured, 
not by ¢, but by¢?; and wemay at once proceed toapply this 
knowledge in correlating the electrical forces obtained in 
Expts. 6, 7, 8, and 9, with the quantities of heat force, or 
number of calories, obtained in Expts. 2, 3, 4, and 5. In 
order to give to F = ¢? a dynamic value, we must, as before 
explained, multiply this force in each case by the time 
during which it is allowed to act dynamically; the products 
should then be proportionate in each case to the number of 
calories representing the energy stored up in a given weight 
of the electro-positive employed as the electromotor. 


Heat or Work produced by the combination of 1 gramme. 


Number of calories Product of electrical firce into time during 


obtained in Ratios. which it acts. 

Exp. 2 565 I Exp. 6 fPo9=2xKXI1= 1-00 
» 3 | 1500 26 » 7 t? Gf = 84 X 0°306 = 2°56 
» 4 | 1600 28 oe 4 T? 9 =78 XK 0351 = 2°73 
oo & | 2900 44 | » 9 | T2e@'=25 x 01987 = 467 





ON THE CONSTRUCTION OF THE BARRACKS 
OCCUPIED BY THE BRITISH ARMY. 
No. III. 


THE Tower of London is garrisoned bya battalion of Foot Guards, 
about 600 strong, the remaining portion of the men being detached 
to St. John’s Wood Barracks, for practice in the gymnasium. 
With the guards at the Tower are 137 women and children. The 
artillery force consists of one garrison battery of forty-five men, 
six women accompanying them. The military store staff consists 
of sixty-three men and a full complement of family, namely, 
sixty-three women and children. Besides all these military people 
there is « civilian population of warders, policemen, armourers, 
and servants to the number of 174, making a total of 1062 persons 
who reside within the ancient fortress. 

The foregoing will show what a vast population is crowded into 
a space in reality not sufficient for the numbers if the entire Tower 
of London were used as dwellings. It must be well known to the 
public that, for the most part, the buildings are occupied as 
armouries, museums of ancient weapons, stores for clothing and 
barrack utensils and bedding, the various workshops, and, last in 
that section, the jewel rooms. What a small space remains for 
the lodgings of the civilians, from the lieutenant-governor down to 
the junior warder, may be conceived. With the part of the 
fortress used as barracks we find some few faults; but, taken, as a 
= the troops, if we except the military store staff, are well 

odged. 

Some twenty-five years ago an accidental fire destroyed the 
armoury, and on the site thus rendered vacant the new barrack 
was built, It is of excellent design, and a really handsome build- 
ing, and, with a few improvements, which we shall point out, can 
be made a first-class barracks, The building is fire-proof; the 
rooms lofty, but too small; the passages wide, and the stairs not 
too steep. The light in the passage is not, however, as good as we 
could wish, but for all practical purposes it is sufficient. The great 
fault of the men’s rooms consists of the back-to-back arrangement. 

The practical result of such an arrangement is that it is very 
difficult to keep the rooms properly ventilated, because of the 
dead wall, which stagnates the air. In these barracks, as at 
Wellington Barracks, openings have been made through the par- 
tition, with the view of remedying the defect in some measure. 
In the Tower Barracks nothing can be more easy than to 
remove the dividing wall, as in Fig. 7, and, if necessary, 
insert a girder to support the upper floor; and by that 
means good rooms, having windows at both sides, would be 


Aat 





obtained. The rooms then would twenty- 
eight men, each man having plenty of air, light, and space. We 
are a little surprised that this point has been overlooked so long. 
The windows of the buildings are much higher from the floors 
than is necessary, but to rectify this point the entire architectural 
character of the building should be altered. On the question of 
window light, therefore, we feel that if the windows on both sides 
“— light to the one room the troops will find sufficient light and air. 
he rooms are supplied with Sherringham’s valves, ventilati 
shafts, and inlets, similar to those illustrated in our article o 
October 30th; so that if the place smells of tobacco and other 
vapours, the want of outlets is not the cause, 
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Here again we found the Guards’ rooms in the usual dirty state 
sand being strewn on the floors, while the walls of the rooms have 
not been lime-whited for months we should say.  Ditferent, 
indeed, were the floors occupied by the Royal Artillery, which 
are well washed with soap and soda once a week, and swept and 
dry-rubbed daily. If one can imagine the difference between the 
rooms we have described, the inference is plain that all the blame 
should not be laid on the barracks. The troops who occupy the 
rooms are in most cases the cause of the evil. 

The ablution rooms here occupying the basement of the out- 
buildings, or, more properly, of ancient towers ; and over them, 
on the next floor, is the cooking-house, and over this again is the 
library and reading-room. From basement to cooking-house, and 
thence to the library, the staircase, of stone, is the worst we ever 
were compelled to ascend, and to descend on a dark night would 
be dangerous to a degree. The gentlemen who formed the Royal 
Engineer Department some years ago, we believe, did not study 
the principles of architectural construction or sanitary measures 
very deeply, or no such piece of absurdity would have occurred as 
that embodied in locating the reading-room directly over a cook- 
house. The present officers must only do the best to retrieve the 
errors of the past. The women’s wash-house is much too small, 
and the drying-room is extremely bad; but, worse than all, a 
water-closet is entered directly from the wash-house, the smell 
from which was most offensive. We perfectly agree with our 
contemporary, the Lancet, ‘‘ that a sanitary commission should be 
issued to report at once on those few barracks in, and adjacent to, 
the metropolis.” Some of the non-commissioned officers are lodged 
in the casemates, which are dark and ill-ventilated. Now, these 
casemates are of no use in a defensive point, nor are they likely 
ever to be tested by an enemy. They would not withstand an 
Armstrong shell, and consequently the walls can be easily opened, 
so as to admit of windows and ventilation being applied in a 
proper manner. Casemates, as a general rule, form the worst 
kind of barracks for any but temporary purposes, or for occupation 
during a siege. 





























Casemates form part of the current accommodation in garrisons 
where there are defensible works, They are usually constructed 
behind the curtains or in the flanks. They vary considerably in 
character. Some are lofty, tolerably well lighted, and are pro- 
vided with ample means of ventilation, generally by some opening 
opposite the dvor, which, if usually made use of, subjects the 


inmates to the inconvenience of living ina gusty archway. Others | 


are low, narrow, dark, and without means of renewing the air. 
Some casements are hollowed out of the rock, as, for example, 
those of Dover Castle. The best examples of casemates are those 
at Dover Citadel and at the Prince of Wales Redoubt at 
Plymouth. The casemates in Dover Citadel average 13ft. in 
height, and some in Dover Castle are 13ft. in height ; and va 
in length from 100ft. to 227ft. These last are cut out of the chalk 
cliff, and are lighted at one end only. We have given these facts 
so as to prove that the casemates at the tower, which are small 
and ill-ventilated, cannot be a good lodging for a soldier, when the 
Dover casemates are reported on by competent medical authority 
in the following words: ‘‘ They are not fit for occupation; on 
emergency, during a siege, they might possibly save life ; at other 
times they are calculated to destroy life by producing sickness.” 
The manner of construction of this class of accommodation has 
apparently been determined more from considerations of protection 
than of health. The question is one which deserves most serious 
attention, because if the troops are to occupy the new forts at 
present being constructed, and proper care be not taken in their 
design, the men will suffer very materially in health. The usual 
number of deaths in casemates were found, a short time since, 
to have been in the enormous ratio of 103 per 1000 per annum. 
Of these deaths, 40 per cent arose from consumption. These 
facts show the potent influence exerted by sanitary defects on the 
health of the troops. 

The quarters of the military store staff at the Tower are 
extremely bad; however, we have much pleasure in assuring the 
public that steps have been taken to provide the proper accommo- 
dation for these men, the temporary residence to which they were 
at first consigned being, as the authorities affirm, the only place 
available at the time. Here we must again call the attention of 
the authorities to the misappropriation of barrack rooms for other 
purposes than the accommodation of troops. If all these rooms 
were restored to their proper uses the necessity of overcrowding 
men would not be likely to occur. Nevertheless, the necessity for 





such misappropriation argues defect in the barrack construction in 


the T hich ht at to be Pps, 
ower, which ought at once remedied. J 
bi ck-master, in a report to the | hecteneee Fling Linows 
The present requirements of the head-quarters of a iment not 
being sufficiently provided for when the barracks are built, - 
sqerresiotion takes place, and confusion and discomfort aoe z 
The orderly-rooms, reading-rooms, tailors’ and shoemakers’ sho; > 
quarters for regimental staff sergeants, and other rooms ann 
often insufficient for their purposes as almost to force the in 
appropriation of the soldiers’ sleeping-rooms. The barrack-master 





cannot alter the construction sent him by the Inspector. 

of Fortifications (or director of works), o the nue ae 
en Hf = ae mpm — One deducted from the other is 
called the av: @ accomm: i i ity iti i 
pend tion, when in reality it is nothing 
_ We now come to the most important part of the 

tion for the troops—namely, the etn At the Sor ae is 
no such . and if a soldier fall sick he is removed to ho 
hall Bridge-road, and if he die on the way, or soon after his 
arrival, from fresh cold caught in the transit, we suppose the 
fellow is buried with ‘‘ military honours,” which must pnd 
sidered as ample compensation for the life thus lost by military 
blunders. | We must willingly admit, however, that the present 
commanding engineer of the London district, Lieut.-Col, Ewart, 
C.B., has done much to rectify many of the gross errors of his 
predecessors, and we can say with truth that there are few 
members of the Engineer department, civil or military, more capable 
or more zealous, 
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We now beg our readers to bear with us whilst we describe a 
plague-spot in the Royal Palace of Buckingham. The Guard-house 
at the side of her Majesty’s residence is simply an abomination— 
nothing less. We can sum up the defects in a few words, that is 
to say, the. light is bad, the ventilation bad, the guard-bed old, 
and consequently unclean, and the heating bad. The room over 
the guard-room is used as a barrack-room by a detachment of the 
Foot Guards, and it will scarcely be credited that there are no 
windows to tiis or the adjoining rooms, the lighting being from 
the roof, and the ventilation obtained from the same point. 
Comment is unnecessary. The non-commissioned officers’ rooms 
are dens unfit for dogs. The yard is provided with excellent 
latrines and urinal; but the basins for washing were so rusty that 
we actually mistook them for urinals. May we venture to suggest 
to his Royal Highness the Duke of Cambri(ge a visit to the Guard- 
house at Buckingham Palace? 
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| In our preceding article we have discussed the question of the 
external ventilation of barracks. We have shown how necessary 
it is in all barrack plans to provide for a free movement of the 
| outer air by studying simplicity of structure, avoiding all deep 
| closed angles, and so disposing the different blocks of building that 
no stagnation of air can take place among them. Stagnant air is 
foul air, and if the outer is stagnant, it is impossible to ventilate 
the interior of barracks, except with foul air. Again, if privies, 
urinals, or dung-pits, be placed close to the barrack buildings, or 
if the subsoil be undrained, or drains badly trapped, a state of the 
outer atmosphere is engendered which would make it a question- 
able substitute for the foul air inside. A prior question, then, in 
regard to the ventilation of buildings, is the condition of the ex- 
ternal atmosphere. If there be free-moving, pure, dry air without, 
it is possible to tilate a building effectually within. If, 
however, these favourable conditions of the outer atmosphere do 
not exist, we may certainly obtain a circulation of air through a 
building, but we shall not be able to ventilate the building in the 
sense of supplying fresh air to its inmates. It is obvious, then, 
that proper construction, drainage, cleansing, and absence of 
nuisance, are in reality integral parts of ventilation; and hence, the 
question of ventilating a barrack must be idered in ti 
with them. 

Such considerations are especially necessary in discussing plans 
for either new buildings or reconstruction of the existing ones. 
In structures such as barracks the great object is to have the 
dwellings in such a condition that the frealth of the inmates can- 
not be impaired by even the temporary i in the bers, 
which frequently occurs from unforeseen circumstances. This 
object can only be secured by keeping clearly in view all those 
contingencies on which the purity of the air in the rooms depends. 
It is much more easy to ventilate a building in theory than in 
practice, a circumstance which may account for the large number 
of plans and methods of ventilation which have been for many 
years before the public. Under certain fixed conditions, most of 
these plans are more or less efficient, but, unfortunately, the con- 
ditions to which ventilation has been applied are not fixed, but 
variable, except, perhaps, in prison cells, in which the results of 
systematic ventilation, although not so satisfactory in regard to 
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health as might be wished, have, nevertheless, been on the whole 
the best hitherto attained by m ical means. 

The troops complain of the cold of the barrack rooms at the 
Tower during the winter season as an excuse for closing the 
ventilating shafts; and a visitor would naturally say, ‘‘ Why, have 
no steps been taken to warm the air admitted from the outer 
atmosphere?” Well, then, we may say much has been done for 
that purpose. Of course it will be obvious that so large an 
amount of air passing through a barrack room in winter must keep 
the room at a comparatively low temperature unless some simple 
method can be adopted for warming a portion, at least, of the air 
admiited. The old barrack-room grates allowed the greater portion 
of the heat to escape up the chimney; but those now in general 
use, as shown in the illustrations below, effectually heat the air in 
a satisfactory manner, even though an occasional man may use the 
prerogative of a Briton, and grumble. The principles on which 
these fire-places are constructed are as follows:—The grate is 
placed as forward as possible into the room. The part in which 
the fire is contained is of fire-brick, the bottom being partly solid 
to check the consumption of fuel. A supply of air is admitted 
from behind the grate, and thrown upon the top of the fire to 
assist in preventing smoke. The sides are splayed so as to throw 
the heat, by radiation, as much as pessible into the room; the 
opening into the chimney has no register. A chamber is placed 
behind the grate, into which air is brought from the outer atmo- 
sphere, and warmed by the large heating surface of the back of 
‘he grate, increased by flanges, and after being heated to a 
temperature of from 56 deg. to 70 deg. Fab., the air passes into 
the room by a shaft cut out of the wall, which terminates in a 
louvred opening above the reach of the men. The accompanying 
sketch, Fig. 8, will show the mode in which these principles have 
been carried out. A, B, C are a plan, elevation, and section of 
the stove; the fire lump-lining of the grate is shown by the parts, B 
and C, areshaded. The back lump has grooves in it, terminating 
in holes just at the bottom of the splay, which form channels 
for admitting air at the back over the fire. The hearth is formed of 
a plate of cast iron. These grates are made in three sizes, and 
fixed to suit the cubical contents of the rooms. Thus, a grate, 
with a fire opening of 1ft. 3in., is fixed in rooms not having more 
than 3600 cubic feet of contents. A grate, with 1ft. Sin. opening, 
is used in rooms having from 3600 to 7800 cubic feet of space, and 
the largest size, having a lft. 9in. opening, is for rooms baving 
from 7800 to 12,000 cubic feet of space. The plan further shows 
the dimensions of the ordinary opening for the fire-place of a 
barrack room, with the method of setting the stove and forming 
the air chamber. 

From the air chamber at the back of the fire-place the air is con- 
ducted into the room by a shaft shown in the elevation 
Fig. 9, and through a louvred opening, placed as near the ceil- 
ing as possible ; the clear area through the louvres being made 
much larger than the area of the shaft, the louvres being bevelled 
upwards so as to cause the air to impinge against the ceiling to 

revent a cold draught being felt when the fire is not lighted, and 

Fred by means of screws so as to be easily removable for the pur- 
pose of cleansing. The air shaft is formed in brickwork, and 
should be rendered inside with Portland cement, and then lime 
whited. The minimum area of the shaft is one square inch to 
every 100 cubic feet of room space. Where it was inconvenient 
to break into the chimney breast, the air from the chamber in 
which it is warmed is admitted to the room through a shaft of 
sheet iron fixed to the wall, the top being sloped back and covered 
with perforated zinc. The shaft communicates with the chamber 
behind the fire by a hole in the top of the front projecting part of 
the stove. 

Since the adoption of these grates it has been found that a 
sufhcient amount of moderately pure air can be admitted into the 
rooms for the purposes of ventilation, whilst the form of the grate 
and the system of warming the air ensure a considerable saving in 
the consumption of fuel. When the fire is lighted and the air 
warmed, a very large one of air enters the room; but when 
the fire is out the horizontal length of the flues, along which the 
air must in many cases be brought, tends to check the current, so 
that it is desirable to construct inlets. as before mentioned, direct 
from the fresh air whenever practicable. 

Fig. 10 shows the entire arrang t for tilating a barrack 
room. 1, 1, are the cold air inlets, protected by wooden cornices 
with perforated zinc covers; 2, is an inlet for air to be warmed in 
the space behind the fire-grate, which air after having been 
warmed, passes up the flue in the wall and is admitted into the 
room through louvres 3; the foul air shaft is at 4. 

The medical regulations of her Majesty’s service order ‘‘ That the 
medical officer in charge of the regiment in possession shall satisfy 
himself as to the state of the ventilation in every barrack-room by 
day and by night, and shall ee the same to his commanding 
officer.” This is not done often by the medical officers of the house- 
hold troops, but we trust in future this point will be better at- 
tended to, 

It appears to us to be a very 'y suppl t to this regula- 
tion, to hold'the barrack-master—who should be a competent person 
for such a charge—or some person specially appointed, responsible 
for the proper use and repair of all ventilating and warming 
apparatus, 














NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS. 
THE PRESIDENT’S INAUGURAL ADDRESS. 

A general meeting of the members of the North of England 
Institute of Mining Engineers was held on Saturday, 7th inst., in 
the rooms of the Institute, Nevill Hall, Newcastle. There was a 
very large attendance. After the report of the proceedings of the 
Council bad been read by the Secretary (Mr. T. Wood Bunning) 
and three new members elected, Mr. George Elliot, of Houghton 
Hall, the newly-elected president of the Institute, and the Con- 
servative candidate for North Durham, delivered his inaugural 
address, of which the following is an abstract :— 

_Gentlemen —During the sixteen years which have elapsed 
since our Institute commenced its corporate life, it has steadily 
advanced in position and importance, until it has taken its place 
among the learned and scientific associations of the country, and 
as I venture to think has become second to none of them, either 
in its services to humanity in the past, or its capabilities of ex- 
tended usefulness in the future. In addressing you for the first 
time as your president, I have the satisfaction of knowing that I 
shall meet with friendly sympathy and support, not merely in the 
brief sketch I purpose giving of the rise and progress of our 
society, but in the proposals I have to make for what I believe to 

the common good—proposals which will be in strict accord with 
our original scheme, and which have for their aim augmented 
benefits and increased prosperity, not only to our profession, but 
to the community at large. The North of England Institute of 
Mining Engineers originated, as one or two of its older members 
will recollect, in consequence of a discussion which took place on 
23rd June, 1852, between Mr. T. E. Forster, Mr. Matthias Dunn, 
Mr. T. C. Maynard, Mr. G. B. Forster, and some few other mining 
engineers, including myself, immediately after the inquest which 
followed upon the Seaton Colliery accident. The various viewers, 
and other authorities who had given evidence before the jury, were 
assembled together, and had, as was their habit, been debating as 
to the causes leading up to these terrible disasters, as well as the 

t means of preventing their recurrence, when it was proposed 
by your late president, Mr. Forster, and seconded by me, that the 











advantages we were deriving from professional argument and dis- | 


cussion should be extended to the rest of the coal-workers in the 
North of England; and that what had then the character of a 
friendly coterie should become a recognised body, working under 
fixed rules, and with aims which should be clearly defin The 
title, the regulations, and the constitution of this association were 


all settled that evening. Mr. Edward Sinclair, who was present, ' already at our disposal by known means, we find a supply which is | dep 
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agreed to act as honorary secretary; and the present prosperous 
society was established. It speedily found favour with all in- 
terested in the great mining operations of the country. It 
ome to supply a want which had not been felt the less strongly 

cause it had not yet been publicly expressed; and in a few weeks 
from the inquest, and decision I have adverted to, our Institute 
held a formal meeting, and its rules and principles were approved 
by the chief mining authorities of the day. We had the advantage 
of securing tie services of our late friend, Mr. Nicholas Wood, as 
the first president—a position he occupied, until his death, to the 
great advantage of us all. His well-stored mind and habits of 
philosophic research were of infinite value to this Institute. It 

came as it were his favourite professional child. His studies 
were directed to its advancement, and much of his leisure was 
devoted to the same end. From the time of delivering his in- 
augural address in September. 1852, until he was succeeded by my 
immediate predecessor, Mr. Forster, in 1866, the Institution con- 
tinued to expand under his fostering care, until, as your last | 
— remarked on assuming the position I have now the 

onour to fill, it excelled all provincial associations both in the | 

number of its members and the extent of its range. 

Public attention has been properly called to the duration of our 
coal-fields, and it is for us to consider how these may be beneficially 
worked so as to insure their material wealth being made fully 
available. ‘The able and interesting inquiries of Professor Jevons, 
and the addressdelivered by Sir Wm. Armstrong before the British 
Association in this town, are instances of the deep interest taken 
by scientific men, and by the public generally, in this grave ques- 
tion. The Royal Commission, of which I have the honour to be a 
member, has been most carefully constituted, and many of the | 
most eminent scientific men of the day are serving on it. It has | 
been busily engaged in investigating the entire subject, and I shall 
not presume to anticipate its report. Competent witnesses from | 
all parts of the country have given, or will give, their evidence 
before that commission; and I have satisfaction in believing that | 
the extent of our coal-fields will be found to be much greater than | 
was anticipated when the subject of their duration was broached. 
I have no hesitation in expressing my own opinion that the dura- 
tion of our supply of coal depends in a great degree upon the 
scientific improvements we are able to make in our mode of venti- 
lating the workings. It is probable that the ordinary means of 
ventilation— whether by furnace or fan—may be aided by a change 
in the force or agency employed for the purposes of haulage and 
other underground work. As an instance of my meaning, I may 
mention that the apparatus which I have introduced in South | 
Wales, and which, by means of compressed air used as a motive 
power instead of steam, draws trams and pumps water with com- 
plete success, is found to generate ice in an atmosphere which is 
naturally hot and oppressive. The mechanical usefulness of these | 
new air-engines seems capable of indefinite extension; while, as | 
their cooling properties form a collateral advantage arising out of 
their use, it is at least possible that they may prove valuable | 


auxiliaries to the more regular means of ventilation in extending 
the security and promoting the healthfulness of our mines. The 
difficulties of ventilation once surmounted, the extent of coal at 
our disposal is incalculably increased. The fields to be worked 
below the sea on our east and west coasts, especially in the 
counties of Durham, Northumberland, and Cumberland, are in 
themselves enormous, and will be for all practical purposes as 
entirely within the reach of the mining engineer as the ordinary | 
workings out of which coal is hewed. Geology indicates that in 
many districts the coal strata extends seaward ten or twelve miles 
beyond the shore; and it is my firm belief that by sinking ventila- 
ting shafts in the German Ocean, the coal below it may be worked 
as safely and certainly as it is beneath where I am now standing. 
Nor do I recognise any difficulty in the transport of such coal, 
According to my estimates, it would neither be more costly nor 
wore laborious than it has been in days gone by to convey coal the 
same distance after it was brought to the surface inland. You | 
will readily see the enormous importance of this when I point out 
that, out of the minerals obtainable in Durham alone, one-third 
may be held to lie under the sea; and, that all coal-fields having a | 
similar inclination of strata and bordering on the ocean will be 
similarly enlarged. This at once disposes of some of the fears 
expressed as to the duration of the supply; and while I am quite 
aware that these theories as to ocean-shafts and working under the 
sea may be challenged, they are not put forward without due 
deliberation, and I am content to stake my professional reputation 
on their practicability. Nor do I think that the views entertained 
as to the rapid exhaustion of our inland coal-tields should be | 
hastily accepted as correct. No approximate estimate can be | 
formed as to the extent of coal yet unworked. That lying under 
the Permian and new red sandstone has been comparatively un- 
touched; and according to my estimate but a very small percentage | 





' of our coal has been brought to the surface during the hundreds of | 


years we have been at work. In some districts, notably in South 
‘Wales, scarcely more than one per cent. has been moved. If, | 
therefore, we add the coal under the bed of the ocean to that | 
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more than sufficient to allay the alarming fears which have been 
expressed. It is unnecessary to dwell upon the national im- 
portance of this fact. 


_ é next proposition is of the utmost importance, for it aims at 
revolutionising the system under which coal is worked. It is 


| simply that we should abolish the use of gunpowder in our mines, 


and by so doing reduce the number of deaths from colliery explo- 
sions toa minimum. For more than a quarter of a century I have 
steadily looked forward to this end; have upon all favourable 
occasions agitated the subject among my engineering friends; have 
tried divers experiments; and have watched and tested with 
earnest interest inventions which had the disuse of gunpowder for 
their aim. Nearly twenty years ago, while giving evidence before 
Lord Wharncliffe’s committee. in the House of Lords, I had the 
honour of suggesting that the Government should offer a premiuza 
to anyone who succeeded in making such discovery. It should 
never be forgotten that the existing necessity for the use of gun- 
powder is the fruitful source of colliery accidents; once abolish it, 
and the need for naked lights is gone. Safety-lamps might be 
devised which the pitmen could not open; and the grave disasters 
which it is one of the first duties of this Institution to guard 
against, would be diminished to an extent which it is impossible 
to look for now. Until this change is brought about we cannot 
hope for any material diminution in risk. At present the phrase 
‘‘safety-lamp” is a misnomer. No lamps yet invented are entirely 
safe. A series of experiments, tried by the late Mr. Nicholas 
Wood and myself, several years ago at the Killingworth Colliery, 
showed us that at a certain velocity the flame passed all the lamps 
in existence; and until it is possible to send our men into the pits 
with enclosed lights and cases which are immovable, we shall not 
have grappled with the difficulties arising out of fire-damp and gas. 
I have the best reasons for knowing the substitution of mechanical 
means for blasting by gunpowder to be fraught with difficulty; for, 
years ago, I, in conjunction with a gentleman of great mechani 

and chemical knowledge, the late Mr. Hugh Lee Pattinson, held 
frequent and anxious conferences on the subject. The experi- 
ments we then made were not successful. We endeavow to 
burst down the coal with quick-lime and other substances, but 


| failed in every instance, owing to the slowness of the operation. I 


have tried, moreover, to force down the coal by hydraulic 
machinery, but failed also, through the water percolating into the 
coal and exhausting itself by that means. I have, however, the 
satisfaction of knowing that our labours have not been altogether 
lost, for their results having been sedulously made known among 
my younger engineering friends, they in their turn have brought 
their energies to bear upon the point, and with considerable 
success. I have recently seen three kinds of appliances for this 
purpose, some of which are being worked at this moment in my 
collieries in South Wales, and, according to the latest reports, 
working well. My conviction is, therefore, that mechanical means 
will very soon make the use of gunpowder unnecessary; that lights 
which it is possible to explode will, in consequence, be banished 
rom our pits; that our coal will be produced in a far better con- 
dition, as well as at comparatively little risk to human life; and 


| that one great object of my professional career will be attained. I 


now wish to remark that, as a general rule, pits of a less depth 
than from sixty fathoms to eighty fathoms are almost free from 
gas; that, at from eighty fathoms to 180 fathoms deep, gas is most 
dangerously prevalent; and that, after the last limit has been 
passed, the workings down even to 300 fathoms, again become 
comparatively pure. A feasible reason for this singular gradation 
is that, in the zone first named, the gas has a natural vent at the 
mouth of the pit, and by means of the various strata through 
which it can filter to the surface. At the middle zone, or point of 
greatest danger, the gas has not the same means of clearing itself, 
while that generated there is augmented by the gas ascending from 
the greater depths, and the aggregate amount stagnates, to the 
increased peril of those working in it. Another reason is, that the 
gas generated in coal at the lower depths is increased in heat, 
owing to the additional weight of the superincumbent strata—a 
principle to which I shall presently refer. The heightened tempera- 
ture causes it to expand and ascend, and so find its way to the 
middle distance, which becomes surcharged, through the 
vents not carrying it off with sufficient rapidity. And in my 
experience I have found that in this zone (eighty to 180 
fathoms) a sudden fall in the barometer produces a greater increase 
of gas than in either of the others—another proof how much 
more it is charged. In corroboration of this, I may mention 
that so far back as 1856 I read a paper before this Institute on the 
effects produced by working seams of coal above or under each 
other—the effect, as subsequent knowledge has taught, being al- 
most the same. What I then stated has since been abundantly con- 
firmed. In the zone nearest the surface the working of seams one 
above the other has not the same effect as in the other two. But 
by working seam over or under seam at the middle distance, and 
at the greatest depths of all, a wonderful improvement takes 
place in the condition of the coal. The lateral workings provide 
the the same opportunity of escaping as at the least dangerous 
It finds its way through the strata from the opening out 








892 


THE ENGINEER 


Nov 20, 1868, 





———__. 





of the seams above and below, just as it does to the surface in the 
first zone. The result is that coal, which when it is first reached 
is soft and crumbly, becomes hard and firm, and workings which 
were originally sureharged with gas are made purer and more safe 
as the sevms above and below them are displaced. At Monkwear- 
mouth, Usworth, and other deep pits, the general improvement 
from this cause has been very marked, We here see that the 
principle on which many of our colliery leases are granted is erro- 
neous. These contain stipulations that all upper seams shall be 
worked first. But the clauses, designed as they are to preserve the 
coul and avoid loss, defeat the object in view. To work seam under 
sean and over seam concurrently, is advantageous both to lessor 
and lessee; it insures a purer atmosphere underground and a 
better condition ef coal, and therefore merits the advocacy of all 
interested in our coal-fields and the extent of their supply. 

I pass now te a proposition which T have much at heart, and 
which I seriously think may exercise a beneficial influence upon 
the rising generation of mining engineers. It is simply that we 
should es deavour to amalgamate with the other Mining Institutions 
of the country, so as ta insure a more general recognition of the 
importance and usefulness of our calling. By putting ourselves in 
official communication with the authorities of the Government 
School of Mines, and the great Associations of the Midland 
districts of South Walesa, and elsewhere, we might, I think, evolve 
a national scheme which, while preserving to each community 
that corporate individuality which is so valuable, would enable 
mining engineering to take high rank as a scientitie profession, and 
its members to be more widely understood and appreciated than 
is the case now, As the oldest and largest Institute of the kind, 
it would not be thought unbecoming in us to take the initiative, 
and, by inviting our brethren in other districts to discuss the 
matter on equal terms, we should. I am satisfied, end in working 
together to the advantage of all. Neither jealousy nor ill-feeling 
could arise out of a proposition to stand shoulder to shoulder for 
the common good; and there should be no difficulty in cementing 
a professional allianee which would insure considerable benefit to 
those joining in it. With this view I have recently been in com- 
munication with the senate of the Durham University and the 
leading members of the Iustitution of Civil Engineers in London. 
It is my hope and belief that this Institution, and through it the 
profession generally, may be greatly benefited by the facilitics to 
be obtained from both those distinguished bodies. The authorities 
of Durham University are laudably anxious to fulfil the great 
purposes for which it was orginated, and their efforts to promote 
the cause of scientific education merit the warmest thanks of the 
mining engineer. The additions now made to its classes, and to 
the subjects tanght, are strong evidences of a renewed youth, and 
will cause that foundation to render the same invaluable services 
to the students of the present day which it has been the glory of 
our venerable colleges to bestow upon those of the past. At a time 
when the importance of technical education is generally admitted, 
when, as the interesting report of our own Technical Education 
Committee has just shown, we are agreed to co-operate with the 
Coal Trade Association in making the advantages offered by the 
Science and Art Department available for this district, and when 
the munificence of private enterprise in making endowments on 
behalf of technical education has received the approval and co- 
operation of the Ministers of the Crown, there is something 
peculiarly gratifying in the fact that so valuable a college as that 
of Durham should express its willingness to promote the objects of 
this Institution; and, by placing a portion of its prizes within the 
reach of our profession, provide an honourable reward for, and 
supply a valuably stimulant to, the industry of our youth. The 
provisions made by the University for education in mining seem to 
me to be of an extremely liberal kind. The student who presents 
testimoni«!s of good conduct, and certificates that he has been 
engaged in practical work connected with mining for a period of 
nos | n two years, may matriculate after keeping three 
terms of residence in the University; that is, he may pursue 
practical work either as an articled pupil or a colliery viewer, and 
may then go up. and by studying steadily for eight months, fit 
himself for a public examination, and to compete for the prizes 
offered by the University. A sum of from £700 to £800 a-year is, 
as I understand, to be devoted to physical science, and will doubtless 
be apportioned into scholarships, any one of which will be open to 
the profession to which we belong. 

Nor does the liberality of the University—which it is cheering 
to know was never in a better condition, and never had more 
students at its classes than at this time—end here. It is not even 
necessary that the three terms of residence should be kept conse- 
cutively; a single term may be kept, and, should the student think 
it desirable, he may then resume his practical mining, after which 
he can return to the University for another term until the 
necessary period of eight months is made up, and he is eligible for 
examination and the competitions following onit. There are at pre- 
gent engaged in the mathematical and scientific courses of the 
University a professor of mathematics, a mathematical tutor, 
a lecturer in mining and civil engineering, a lecturer in chemistry 
and a teacher of modern languages. The academical year extends 
over eight months, anda term consists of seventy-four days. There 
are few men of talent about a colliery, whatever their position, 
who could not, by industry and self-denial, spare eight months for 
such a purpose as this, so that the University is, in practice, opening 
a door to the entire community of practical coal-workers. The 
University Mathematical Scholarship and the Gisborne Scholarship 
are already open to students in engineering; and the senate have 
the power, and I believe the wil, to throw open to general compe- 
tition several unrestricted scholarships. I have the best reason 
for knowing, further, that the University is willing to co-operate 
with this Institution in providing such other means of knowledge 
as may be thought desirable. 

I bave seen it asked, ‘* What is it to be a gentleman? Is it to 
be honest, to be gentle, to be generous, to be brave, and to be wise? 
Ought a gentleman to be a loyal son, a true husband, an honest 
fathe: ’ Ought his life to be decent, his tastes to be high, his aims 
lofty and noble?” In some such spirit would I like the question 
to be asked, ‘* What is it to be a mining engineer?” Is it to 
become reverently acquainted with the secrets of Nature? Is it 
to show courage, wisdom, and tact in dealing with grave scientific 
problems, and in the discharge of the delicate duties pertaining to 
all called upon to be leaders of men? For it should never be for- 
gotten that the example and precept of those in charge of our pits 
exercise an enormous influence for good or for evil. Show mea 
community of miners, and I will tell you the character of their 
chief ; let me see their daily habits, and I shall form my estimate 
of bis; for the refining influences of education, and the moral 
elevation attained by an earnest, conscientious, God-fearing spirit 
in the colliery viewer, are attended with marvellous results upon 
the character of those working under him. It is a grave error to 
suppose that coarse language or a rough demeanour is effective or 
necessary in dealing with our pitmen; firmness and discretion, 
accompanied by urbanity and knowledge, have, on the contrary, 
infinitely more eifect than the most violent arguments or the 
roughest mien. I have seen mild, soft-mannered men carry their 
point with miners by sheer tact, when other and rougher means 
had brought matters to a standstill. It is my happiness to know 
that the social and moral condition of the working miner has been 
vastly improved during the present generation, and that his 
amu-ements and daily habits may be compared with advantage 
with those of other members of the community. This has been 
mainly brought about by the different ways in which he can now 
spend his leisure; and I am a strong advocate for the extension of 
all means of harmless recreation. 

With the advantages open to us in the present day, it is surely 
not too much to hope that this Association may join with its 
neighbours and assume a national title and character. The time 
is long past for our objects and aims to be even nominally 
limited to a province or to a district. The United Kingdom itself 
need not represent the limits from which the mining engineer may 
select, or the interests to which he is to look. I submit, therefore, 














for your consideration, that we should look forward to the title of 
our Institute taking a national rather than a provincial form; and 
that when the words ‘‘ Great Britain and Ireland,” have been sub- 
stituted for ‘‘ North of England,” in our papers and documents, 
that a corporate connection with the Institution of Civil Engineers 
should be looked for; that the scholastic advantages offered to us 


| 


by the senate of the University of Durham should be secured; and | 
| per minute some of the edge-tools, such the ordinary steam. 


that we should thus follow to their legitimate conclusions the 
prvecipnes we are united together to uphold, and the aims it is our 

rst duty to promote. Believe me, the knowledge and skill of 
the physician, the chivalrous bravery of the soldier, the gentle 
charity of the priest, the far-secing toleration of the philosopher, 
wight all find an ample field for their display in the regular duties 
and professional emergencies of our eareer. No vocation can be 
more useful, more worthy, or more honourable; there is none 
which we could follow with more advantage to others, or with 
greater moral and material benefit te ourselves. The teaching of 
our profession is as varied ag it is endless; and the wisest and best 
among us has but to strive hum for wisdom to comprehend 
and strength to improve upon the lessons of his daily life, to 
become not merely a more skilful miner, but a more useful eitizen 
and a more worthy man, 
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BIRMINGHAM AT WORK. 
(From eur own Correspondent. ) 
NOTES ON INDUSTRIAL AFFAIRS, 

Despite the political excitement prevailing here, and which has 
perhaps been unparalleled for twenty years, the innumerable 
workshops and factories are musical with the notes of industry, and 
on every hand we hear and see evidences ef an improved condition 
of trade, It is, however, equally evident that Birmingham 
manufacturers are more than ever subject to fereign competition, 
and much attention on their part to the work of cheapening the cost 
of production is the only hope for the permanent prosperity of 
trade. Perhaps in no department of local industry is this more 
noticeable than in the ilies material branch. The fact can no 
longer be concealed that Belgian, French, and other continental 
ironmakers are carrying off the ‘‘lion’s share” of the contracts for 
material required for the Austrian and Russian railways. This is 
effected in part by a combination among the ironmasters in Bel- 
gium to negotiate jointly with the contractors, and subsequently 
to disburae pro rata among the individual makers (according to 
their producing capacity) the orders which may be obtained. Of 
course, however, much of the success of Belgian ironmasters is due 
to their wonderful facilities of production at a cheaper rate than 
most, if not all, of their rivals, 

In the metal-work trade of Birmingham, especially as regards 
the more decorative departments, considerable attention is being 
directed to the revival of medieval ornamentation, a style of art- 
workmanship which has long been slowly coming into fashion, 
and which the elaborate display of articles from South Kensington 
Museum has, to some extent, revived. Perhaps no one in 
Birmingham is a better authority on the principles of medizval 
decoration than Mr. Aitken, to whose graceful pen I am indebted 
for the following critique : 

**Medieval principles of construction themselves encourage 
the desire for ornamental ironwork. No architect would have 
designed a door to hang on butt hinges. He would never have 
secreted a mortise lock in its side, or stuck on it knobs of glave 
orchina, The floreated hinges he attached to his doors not only 
adorned but strengthened them, and exercised both the designing 
power of the architect and the skill of the artisan. Biscornette’s 
hinges, on which hung the portals of Notre Dame, were so 
curiously wrought as to suggest the idea that they had not been pro- 
duced by merely human hands. Locks, too, boldly asserting them- 
selves on the exterior of the door, afforded another opportunity for 
the display of cunning workmanship in iron mouldings, quatre- 
foils, and tloriations, or not unfrequently told the story of the 
house and its founder. The bolts were turned by pendant handles 
elaborately worked ; and the keys presented yet another field for 
the exercise of the iron-worker’s skill. Even nail and bolt-heads 
assumed ornamental forms, and added beauty to the doors they 
protected and strengthened. Grates were then not constructed of 
cast but wrought iron. The andirons, or “dogs,” often bearing 
the heraldic emblazonments of the family, were examples of appro- 
priate ornament, and the fire-irons were in unison with the other 
accessories of the hearth. Exterior and interior railings, in like 
manner, were always of wrought iron, the work of the hammer-man 
and fitter. If of round iron, they were intertwined ; if of square, 
adorned by twisting certain portions of the bars while hot. The 
terminals were honestly worked. 

Transverse bars, when these occurred in pairs horizontally, were 
enriched by rosettes and heraldic shields. When tracery was 
introduced, it was wrought in plates of metal, variously perforated 
and laid over each other. Imitation vegetation was cut out of 
thin iron, and twisted or bent with pliers; the leaves, veined by 
the graver or chisel, being welded or soldered to the stems. As all 
hand-work bears evidence of its origin, so also does machine work. 
Molten metal flowing into a matrix by its own gravity can never 
rival the results produced by the skilful hammer-man,. 

Cast iron as you may, earve or model patterns, mould them 
elaborately, produce relief by false coreing, the result will never 
be aught else but cast iron-—fragile, snapping at a touch; each 
piece hateful to the artist’s eye, from its stereotyped similarity to 
its fellows. Similarity produced by hand labour is similarity with 
diversity—uniformity without monotony. The work tells of the 
keen eye and cunning hand of human will and intelligence 
intuitively acting on true principles, because comprehend- 
ing the nature of the material and the object of the work. 
In cast iron, we recognise only the machine-made copy of a 
copy ; in wrought iron we feel the presence of the thought which 
the craftsman has stamped upon his work. One brings us face to 
face with matter—the other with mind.” 

With all his passionate art worship, however, I imagine Mr. 
Aitkin would not like to see revived in all its completeness the 
design of metal work so common in the middle ages. It happened 
sometimes, as is evident from the South Kensington specimens, 
that in endeavouring to convey the idea that the locks and hinges 
of cathedral doors were ‘‘ not made by merely human hands,” the 
artist in metal became grotesque, and so far strained the sublime 
that it degenerated into the ridiculous. Thus, the serrure de 
tabernacle had its keyhole guarded by a group of apostles, or a 
convoy of angels, and nothing less formidable than a group of 
** dragons, gorgons, and chimeras dire” could be entrusted with 
the safe custody of the lock handle. But while we cannot alto- 
gether accept the art tastes of the earlier mechanics, we must 
admit that there is much in their productions to admire. How 
strangely do they contrast with the extreme utilitarian products 
of too many iron-workers in the present age! Birmingham 
makers have a worthy task before them, if they will only de- 
termine to combine the good qualities of ancient design with 
the good characteristics of modern art-workmanship. The two 
styles, broadly speaking, are as opposite as the poles, but there 
is g in each which might be utilised with profit to the pro- 
ducer, and advantage to the general community. 

Stamped hinges, now so extensively manufactured in Birming- 
ham, are steadily superseding those of cast iron. Besides the great 
facility of production, and the consequent advantage to the con- 
sumer in price, the stamped article is much neater in appearance, 
and much more enduring than the old-fashioned foundry hinge 
which has been made in this district since Lord Dudley's time. 

The manufacture of edge-tools has long been a chef d'euvre of 








Birmingham industry. Some notice of the process of manufacture | 


as witnessed at the important factory of John Yates and Co., of 
this town, may not be without interest. The “ tilt,” or ‘‘ hammer” 
houses are perhaps the most interesting parts of the establishment. 
Ten large, and two less-formidable tilt-hammers, a ‘ squeezer,” a 
roller, and a terrible array of shears, all propelled by steam power, 





| shears, used at Sheffield and other hardware 


OO 
pplied by five engines and an equal number of boilers, 
aggregate of mechanical appliances, which, when in fuil'play ae 
more correctly speaking, in full work—does wonders in the wa, f 
production. Some idea of the activity of the industria] Png 
tions of this establishment may be gleaned from the rapidit 
of “motion with which these hammers perform their allotted 
work, some of them dealing as many as 350 and 400 blows 





- e ‘ producing dig. 
tricts, chopping up thick bars of iron or steel with as much 
ease as a farmer-lad would bite a carrot. Among the almost 
infinite variety of edge-tools made in Birmingham the following are 
perhaps the more important :—Adzes, axes,hatchets, pick-axes bill 
and pruning-hooks, spades, hoes, choppers, shovels, cleavers, augers 
mince-knives, tap-boxes, chisels, gouges, plane-irons, scrapers, 
chaff-knives, and caulking-irons, some of which are made wholly 
of solid steel, and some of steel and wrought-iron jointly, The 
production of these articles in Birmingham has nearly doubled 
since the Great Exhibition of 1851, and is steadily increasing, g 
large proportion of the demand being on account of the colonial 
markets, on the future of which our local producers of hardware 
have built up their fondest hopes. 


INDIAN NOTES 

THE Nawab of Rampoor has consented to a survey of his teryj, 
tory, which has an area of 900 square miles. 

A NUMBER of important military works, 
baths, &c., are to be constructed at Gwalior. 

Mr. Drsree, C.E, the retiring chief engineer of the Great 
Southern of India Railway, has been presented by his staff with g 
silver tea service, as a mark of their esteem. 

THE canal about to be taken from the river Jumna at Okla be 
low Delhi, and which, running through the Goorgaoon and Muttra 
districts, is to terminate at Agra, will be designated “the Agra 
Canal.” 

Some of the chiefs of Rajpootana have declined to cede the lands 
required for railway purposes to the British Government in ful] 
sovereignty. Under these circumstances the Government of India 
has waived its wishes on this point, the arrangements at present 
existing fully sufficing for all purposes. 

Coat discovered in the Woond district was submitted to a test 
on the Great Indian Peninsula line, and found to give only a 
pressure of 351b. to the square inch, and to burn into shaly clin- 
kers, It has therefore been condemned. To the north-east of 
Woond in the Wurda districts better coal, it is said, exists, 

THE European infantry barracks at Jubulpoor have been roofed 
aftera design by Mr. J. O’Dennell, the executive engineer at that 
station. The novelty consists in laying a double layer of tiles over 
flat brick. The De/hi vfazette suggests a communication of the 
plans to the editor of the Roorkee Quarterly Papers or to the Bom- 
bay Builder. 

THe Delhi Gazette informs us that the progress report of plate! 
laying on the Delhi Railway, for the month of July last, shows 
that the total platelaying required was 346 miles and 5041 
chains, of which 196 miles and 44°02 bad been previously linked 
in, and ninety-two miles and 44°31 chains completed During 
July the distance linked in was thirteen miles and fifty-five 
chains, and that completed five miles and twenty-chains. 

THE surveys for the extension of the Bombay, Baroda, and 
Central India line from Guzerat, through Rajpootana, to Delhiand 
Agra, commenced in December, 1866, by the engineers of the com- 
pany, have heen completed, and the results submitted to Govern- 
ment. A trial survey of the line from Ahmedabad vid Deesa to 
Delhi was made in 1855-56, but in 1864, when the Central India 
scheme was taken up, the route vid Deesa was abandoned, anda 
line from Baroda to Neemuch, vid the Myhi valley, surveyed. A 
second survey of the same route was taken in 1866, and an account 
was given in the Bombay Builder for November of that year. Mr. 
Foy has since then been employed in completing this survey, and 
Mr. Richmond, tbe deputy chief of the line, had charge of the party 
from Neemuch to Delhi and Agra. Mr. Foy’s location extends 
over a length of 1944 miles, and the gradients are as follows :— 
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The curves are easy, there are no tunnels, and only two bridges of 
any importance, viz., those over the Bhadur and Khurar rivera, 
and the estimated cost of the line is £12,730 per mile. 

Tue utilisation of the old bed of the Sutlej, which is being 
rapidly accomplished under the exertions of Major Minchin, isan 
undertaking of inestimable benefit to Bhawulpore. The works at 
the mouth of the channel were completed in June, 1867, and the 
sterile waste of Bhagulgurh was leased for 4810 rupees. As the 
course of the river was exceedingly tortuous, it was thought 
necessary to dig a new canal, using the Sutletj bed where possible, 
and pushing on the works as funds could be provided, Morad 
Shah was placed in charge of the canal. The project has not had 
the favour of the Bhawulghur graziers, who obtain a livelihood by 
cattle stealing, and view any attempt at opening up the country 
with suspicion. On the Ist July the bund between the river and 
the channel was breached, and the water rushed in, filling the 
canal from bank to bank; it soon rose 4ft. above the bank, and 
spread over the country, irrigating about 20,000 begahs of waste 
land. Two large villages, named after the Lieutenant-Governor 
and Major Minchin, have been founded, and promise to become 
prosperous towns. The total cost of the canal has been only 
102,668 rupees, and there is a large surplus in hand to carry on 
the works. The leases already given amount to 30,000 rupees.— 
Friend of India. 

Tenpers have recently been invited for putting in the founda- 
tions of the New Fort to be erected on the middle ground shoal in 
the Bombay harbour. The fort is semicircular in plan, of a radius 
of 100ft., the circular face fronting the mouth of the harbour. The 
chord of the arc, which, of course, will face the other way. down 
the harbour, will be broken in the middle by another semicircular 
ramp of 42ft. radius. The shoal on which this fort is to be built 
was formed in 1860, when the necessity for defences of the harbour 
was seriously considered by Government; it is composed entirely of 
rubble, and cost about twelve lacs of rupees. The level of the 
shoal is now at high-water mark, and the foundations are to be ex- 
cavated to a depth of 21ft. below. When the excavation has been 
properly executed, and the bottom brought to a practical level, a 
layer of broken stone (basalt) 6in. thick is to be evenly spread over 
the bottom, and on this another layer of the same thickness but 
half the size. After these layers are rammed, concrete blecks 5in. 
by 2#in. by 2}in. are to be laid to a height of 93ft. and width of 
7#t.; and above this rubble walling 10j\ft. high. The concrete 
blocks are formed as follows :—To one mexsure of best Dadurkheri 
lime well burntand slacked, add one measure of Portlandcement and 
one measure of sand, all which are to be well mixed and ground = a 
pug mill. To one measure of this mortar add two of clean broken 
stone about the size of road metal, well wetted, and the concrete thus 
made is to be put while green into moulds and well somal 
When sufficiently dry the moulds are to be removed and the blocks 
daily watered (sweet water) until the concrete has sufficiently set, 
the blocks being protected from the sun while in process of being 
dried. On the concrete blocks being laid, four months are to 
elapse before the rubble walling is proceeded with. The —> 
walling is to be built with hydraulic mortar (made with a 
water), composed of one part Portland cement, one of Dadurkbert 
lime, and one part sand, the exterior face being built with — 
of ten cubic feet, and the inner face of three cubic feet close: 
jointed. The cost of this portion of the fort will — 
to three and a half or four lacs of rupees, Bombay Builder. 





393 











Nov. 20, 1868. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six Months. 
2139. THOMAS GOODE Messencer, Midland Steam Works, Loughborough, 
" eicestershire, ‘* Improvements in the construction and erection of build 
ings used for horticultural or other similar purposes, and in machinery or 

apparatus employed therein.”—4/h July, 1868. 7 
ou4. JouN LAWSON and Eowarb Gerragp Fitton, Leeds, Yorkshire, 
“ Improvements in machines for hackling, combing, cleaning, preparing, 


and spinning flax, tow, jute, hemp, and other fibrous substances.”—7th July, 





Le 


S65, F 
om THOMAS WorTH, Rochdale, Lancashire, ‘‘ Improvements in rail- 
” ways.”—9th July, 1863. 

2598 ALEXANDER ROLLASON, Pembroke-road, Clifton, Bristol, ‘‘ Improve- 
” ments in purifying coal gas and obtaining ammonia from coal gas pro- 


ducts.” —20th August, 16s. 








9640 JOSEPH SPENCER ANC 
books.” —25th August, 1568. , ; 
9906, JoHN GeROKGE Prron, ‘ Jerusalem Coffee-house,” Cowper's-court, 


Cornhill, Lon , ‘An improved mode of bushing the sheaves of blocks 
: 1 











employed for lifting hez veights, also of bushing rollers interded to 
carry heavy Weights, to enable such said sheaves and rollers to move more 
frecly and render them more durable.” —2ist September, 1868. 

2922. WILLIAM DuAN, Hope-terrace, Newington-green, London, “An im- 
proved method of and means for connecting pipes, tubes, cocks, and 
other similar articles.” — 24th Septen-ber, 1868. 

9982. JoHN Fosrex, jun., Black Dike Mills, Queensferry, near Halifax, 

. Yorkshire, **A n or improved machine or apparatus for preparing or 
damping 1 marking paper used in the manufacture of spool tubes 





and cartridge cases.” —29h September. 1368, 
3052. JULIUS JEFFREYS, Upper Norwood, Surrey, ‘*‘ Improvements in freez- 





ing, shipping, and preserving meat and other provisions, and in the 
machinery and apparatus employed therefor.”—6th October, 1868. 

3069, ROBERT HUNTER BENTHAM, Bedford-row, London, ‘* An apparatus or 
instrument for drawing lines radiating from a known centre, particularly 
adapted for the use of draughtsmen in drawing perspective vic —Tth 





October. Leos. 


3078. EMILe Prevost, Euston-road, London, ‘‘ A new mode or method of 








controlling restive and vicious horses. 

3080, WiLLtIAM Simons Renfrew, N.B., ‘ Improvements in bricks or blocks 
to be used for building purposes.”"— 5th October, 1568. 

3i18. Freperic WILLIAM HAktT, Kingsland-green, London, ‘‘ A new or 
imyroved material or substance to be used for varnishing or protecting the 
surfaces of lithographs, and photo-lithographs, and other like printed sur- 
faces "—10"A Oct ber, 1868. 

3]20. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘ Improvements in screw propellers.”"—A communication from 
Adolphe Aubert, Noquet-le-Rotrou, Eure et Loire, France.—lzth October, 
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cating apparatus 
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sanarkshire, N.B., ‘* New or improved 
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cation 
‘ A October, 
200 JOKN ALCOCK FaRwAk and BENJAMIN RALPH HUNTLEY, Hartlepool, 

Durham, * Improvements in the hatches and cabin tops of ships, for venti- 


lating and other purposes. 

3202. CHARLES LAUENSTEIN, Manchester, ‘‘Certain improvements in the 
method of purifying and decolourising paraffin.”—A communication from 
seco Austria 


Schuch, Liesing 

»b THOMaS HUGHES, Chancery-lane, 
offee pots. ’—A communication from Edward B 
Middletown, Middlesex, Connecticut, 


London, ** Improvements 
aldwin Manning, 






3206. JOHN S¥YKEBs and GEOKGE MALIN, High Holborn, London, “ An im- 
proved composition to be used for ‘fillmg up’ the bodies of carriages 
and other substances previous to receiving the colourirg matter.” 
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ig and 


3208. EpWAtb> THOMAS 
in machines for polishir 
the 


Chancery-lane, 
finishing needles, 
needles tor delivery thereto.’—A 
xy, New Haven, U 8. 

BRinJes, Fieldgate-street, Whitechapel, London, 
entrifugal machinery or apparatus employed in the 
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sep on of fluid from other matters 

212. JAMES MAsINSON BRISKLEY, Milk-street, London, and EDWARD 
CHAKLES VINE, C uer-alley, Bunhill-row, London, *‘ Improvements in 
fastenings for stays, corsets, and bodices, which improvements are also 
applicable to otber articles of wearing apparel.’ 

3213. WiLuiAM MAvupsLay and WASHINGTON CHAMPION RAWLINS, Liver- 
pool, * Improv in means and apparatus to enable boilers a ur 
naces to heat expeditiously and consume their smoke, and generate steam 

ckly than her 


30V 


fore. 
Westwoup, jun., Tredegar House, -road, London, ‘‘ Im- 
1 the construction of socket joints for metal piles and columns.” 


nore qui 
3214. Jose PH 
provements lr 
Wth October, 


3216. JOHN STAFFORD, Phoenix-street, Somers Town, London, ‘ Improve- 








ments in c! wy terminals, also applicable to ventilators. 

3217. JOHN Ji *# PARKES, London-street, Paddington, London, ‘‘ Improve- 
ments for making stoves for cooking and heating purposes by gas and other 
means 


3220. Henry CLIFTON, New Bond-street, London, #* Improvements in butter 
churns” 

2. THOMAS 

Improvem 

1868. 





RICHARDS and CHAKLES HENRY CARTER, Birmingham, 
its in extractors for breech-loading pistols."—2lst Uctuber, 





3230. } } ANTOINE FRANCOIS MENNONS, Newgate-street, London, “ An 
improve ine for raising and forcing water."—A communication from 
Philip Syng Justice, Philadelphia, U.S. 

3232. CHAKLES AKKILL, Abbey-road, West Ham, Essex, ‘* Improvements in 
apparatus for burning cresote and other combustible liquids.” —.2ad October, 
1-68 

3236. WILLIAM THOMAS CARRINGTON, Park-street, Westminster, and HENa&Y 
GigLGUD and ZDENKO LEOPOLD WesseLy, George-yard, London, *“ Im- 
provements in breech-loading fire-arms.” 

3288. RoBekT Dow.inG, Exeter, “Improvements in bottles particularly 
intended for containing poisons, and in stoppers for the same.” 

3240, JOHN Bincu, Newton Heath, Lancashire, ‘‘ Certain improvements in 
the method or process of casting Bessemer steel ingots, and in apparatus 
connected therewith.” 

















3242 JEAN DE ReDON and THEODORE FAUCHEUX, Caversham-road, Kentish 
Town, London, ‘‘ Improvements in the manufacture of cigars and cigarettes, 
and in the apparatus for efiecting the same.” 

3244. MavwiCa ~auUTTeR, Rue de la Chaussé d’Antin, Paris, ‘* Improve- 


ments in preparing wool”’—A communication from Louis Robbins, New 
York, t 


3246. CHAKLES BARTLEET JAMES, Redditch, Worcestershire, ‘‘ Improvements 





in needle cases and wrappers.” —23rd October, 1563. 
3250. James Spxatt, High Holborn, London, preparations of 
food for horses, cattle, game, poultry, and animals, s 





preparations b capable of admixture with compounds for the prod 
tion of a medic | food for man.” 

3254. GeoOuGe Nukse, Dortmund, Westphe 
apparatus employed in connection with the coating of metals. 

3256. ANDkE GiraUD, Gray’s-inn-road, London “Improvements in sepa- 
rating silver from argentiferous lead, in purifying lead, and in apparatus 
for the same.’ 

2360 HeNky EpwArp NEWTON, Chancery-lane, London, ‘ Improvements 
in steam pumps.”—A communication from Samuel Williston, James 
Sutherland, and Joseph Winslow Winslow, East Hampton, Massachusetts, 
US 









Prussia, ‘‘ Improvements in 











2 WILtIAM EDWARD GEDGE, Wellington-street, Strand, London, * An 
7 nunication from Joseph Ma 


improved glove fastening. com : 

Cheuses and Edouard Nicolas Popard, Faubourg St. Martin, Paris. 

3264. EDWARD ALEXANDER RIPPINGILLE, Holborn-hill, London, * Improve- 
ments in means or apparatus employed when obtaining motive power, 
parts of which improvements are also applicable to other purposes ” p 

3266. WILLIAM Dawes, Blenheim-place, Kingston-grove, Leeds, Yorkshire, 

An improved pulley block.”—24th October, 1568. 7 

3267. PaTKICK Morn CeAN&, Manchester, ‘“ An improved compound or size 
to be used in sizeing and dressing cotton yarns or cotton warps.” 

3268. WILLIAM H&AsLER, Greenwich, Kent, ‘“ Improvements in machinery 
for coating wire with india-rubber, guita-percha, and other materials for 
telegraphic and other purposes.” 

3272. WiLLIAM ALEXANDER LYTTLE, General Post-office, London, 
provements in electro-telegraphic instruments "—26th October, 186s. 

3283. GeEMINIANO ZANNI, Ironmonger-lane, London, “ Improvements in 
electr -magnetic telegraph printing instruments.” 

3285 JoHN LiTTLE, Glasgow, Lanarkshire, N.B., ‘“ Improvements in glass 
furnaces.” 

3287, Gustav FaJeN, Leighton-road, Kentish Town, London, ‘“ Improve- 

ments in ventilators or smoke exhausters, applicable to chimneys of dwell- 

” 


ing houses and other similar buildings. 
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3291, JOHN JOHNSON, Chandos-chambers, Adelphi, Westminster, ‘‘ Improve- 


ck, Birmingham, ‘Improvements in account | 





THE ENGINEER. 


ments in apparatus applicable to window frames for raising or lowering 

sashes and shutters.” 27th October, 1868. : 

3293. RoBERT HamitTon, Auchinheath L y, Lanarkshire, N.B., 
“« [Improvements in railway chairs.” 

3295 Josepa Moran, Merchants’ Quay, Dublin, “Improvements in the 
manufacture of boots and shoes.” 

3297. CLINTON EpccumBe BROOMAN, Fleet-street, London, ‘“ Improvements 
in the condensers of steam engines.”—A communication from 8. A. Good- 
win, Buffalo, US 

3299. WriiLiamM DAWES, Blenheim-place and Kingston-grove, Leeds, York- 
shire, ‘‘ Improvements in pianofortes.” 

3301. Pererx Beusey Cow and JOHN HILL, Cheapside, London, ‘“ Improve- 

ments in the manufacture of tooth brushes and other brushes.” 





h 





3303. WILLIAM PxowetT, Wellington Cottage, Gillingham, Kent, “‘Im- | 


provements in knitting machines "—2sth October, 1868. 

3305. MARTIN “ENSON, Hinde-street, Manchester-square, London, “ Im- 
provements in shaft couplings.”—A communication from John Richards, 
Cincinnati, Ohio, U.S . 

3311. Wi.taAM Scorr, Leeds, Yorkshire, ‘Improvements in machinery or 
apparatus for drying and cleansing wool or other fibrous substances,” —29th 
October, 1868, 

Inventions Protected for Six Months on the Deposit of 

Complete Specifications. 

3365. WiLLtAM Ropert LAKE, Southampton-buildings, 
London, “ Improvements in machinery for nailing or pegging soles to boots 
or shoes.”"—A communication from Elmer Townsend, Boston, Massachu- 

8S —5th November, 1564. 
NeWTON WILSON, High Holborn, London, ‘‘ Improvements in sewing 


’— 9th November, 1sts. 


se 





‘ 
machines.’ 
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Patents on which the Stamp Duty of £50 has been Paid. 

2895. ALFRED VINCENT NewTON, Chancery-lane, London, ‘“ Embossed 
wood.”—10‘h November, 1865, 

2900, James Norris, Great Russell-street, Bloomsbury, London, “ Lifts.”~ 
llth November, 1865. 

. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon 
don, “Crank axles of locomotives.”—' 1th November, 1*65. 

2901. DANIEL SLATER, Kettering, Northamptonshire, “‘ Cabinet furniture.” — 
11th November, 18 ‘5. 

2934. JuLEs THEODOKE ANATOLE MALLET, Boulevart St. Martin, Paris, 

* Oxygen.” —14th November, 1865 

2912. Perer ELLts, Liverpool, ‘* Water-closets.”"—14th November, 1865. 

3112. JAMes STeart, St. James’-road, Bermondsey, Surrey, ‘‘ Fibre.”"— 
4th December, 1865. 

5245. WILLIAM ALFRED West, Quenington Mills, near Fairford, Gloucester- 
shire, ‘* Paper pulp.”—44th Dece » ber, 1865. 

2927. JOSEPH WILLIAMSON, Bagthorpe, Nottinghamshire, and JAMES 
LINDLEY and James COLEMAN, Selstone, Nottinghamshire, ‘‘ Brakes.”— 
14th November, 1865. 

2936. HeNa&Y CLIFTON, Birmingham, “ Process for making butter.”—15th 
November, 1865. 

2943. HENRY COCHRANE, Ormesby Ironworks, Middlesborough-on-Tees, 
Yorkshire for drying moulds.” —15th November, 1865. 








Patents on which the Stamp Duty of £100 has been Paid. 

2827. Davip YOOLOW STEWAKT, Glasgow, Lanarkshire, N.B., “Cast iron 
pipes, &c.”—11th November, 1861. 

2863. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Soap.” —13h Norember, 1861. “ 

8 3. JONATHAN CHARLES GOODALI, Great College-street, Camden Town, 
London, and JOHN BEALE, East Greenwich, Kent, ‘‘ Machinery for folding 

lopes.” 16th November, 1561 

Joun Lyon Frey, Upper Marsh, Lambeth, Surrey, ‘“‘ Mould candles.” 

ith November, 1861. 

2854. THOMAS PxocTeR, Boston, Lincolnshire, ‘‘ Stacking of straw, hay, &c.”’ 
13th November, 1861. 
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Notices of Intention to Proceed with Patents, 


2000 CHARLES HENRY MURRAY, Loman-street, Southwark, Surrey, “ An 
improved device for uniting and securing the ends of straps and belts.”— 
20th June, 1868. 

2115. Dennis HALL, Wharton-grove, Winsford. Cheshire, “ Improvements 
in the construction of furnaces, and in apparatus for suplying them with 
fuel "—znd July 1868 

2135. Eowin Henny Newsy, King William-street, City, ‘‘ Improvements 
in reducing aluminium from its ores or earths, and in producing alloys 
therefrom.”—A communication from Anthony Leonard Fleury, Boston, 
Massachusetts, U 8. 

21 THOMAS GOODE MESSENGER, Midland Steam Works, Loughborough, 

Leicestershire ‘* Improvements in the construction and erection of build- 

ings used for horticujtural or other similar purposes, and in machinery 

or apparatus employed therein.” 

2141. GrO.G& SLaTeR, Lamb’s-passage, London, “ An improved machine 
for plaiting or doubling strips or sheets of cloth, paper, and other materials.” 
4th July, 

2146. Exic HUGO WALDENSTROM, Broughton Copper Company, Limited, 
Salford, Lancashire, ‘‘An improved arrangement of mechanism to be 
employed for manufacturing metallic rivets or articles of a similar descrip- 
tion.”"—6th July, 1863. 

2150. Geou@E Rows WILSON, Birmingham, ‘“ Improvements in stereotype 
plates.” 

art . THOMAS JEFFERSON MAYALL, Southampton-buildings, Chancery-lane, 
London, “Improvements in the manufacture of india-rubber soles for 
boots and shoes.’ 

2154. Jonn Lawson and EDWARD GERRARD Fitton, Leeds, Yorkshire, 
“Improvements in machines for hackling, combing, cleaning, preparing, 
and spinning flax, tow, jute, hemp, and otuer fibrous substances.” 

THOMAS RUSSELL CRAMPTON, Great George-street, Westminster, 
‘*Improvements in constructing forts, fortifications, or other defences.” ~ 
7th July, 1868 

2\59 THOMAS JerrgensON MaYALL, Southampton-buildings, Chancery-lane, 
London, ‘‘ improvements in the manufacture of gas tubing, and other 
articles of india-rubber.” 

2160. THOMAS J&FFEKSON MAYALL, Southampton-buildings, Chancery-lane, 
London, ** Improvements in electric telegraph cables.” 

2165, JORN PueEst. WILLIAM MATHBR, and WILLIAY DOHERTY, Bedford 
Leigh, Lancashire, ‘Certain improvements in agricultural apparatus 
termed ‘ chaff-cutte 

AkMAND JULES LE BLANC, Rue St. Appoline, Paris, ‘* Improvements 

in the manufacture of belts, bands, or ropes for the transmission of power 

for driving machinery, and for other purposes,”—8th July, 1868, 

71. Etienne Roveert, Paris, “An improved mode of fixing on paper or 

other suitable surfaces, drawings in crayon, charcoal, blacklead, or other 

materials ore or less friable nature ” 

2172, MAscus BeBro, Manchester, ** Certain improvements in apparatus for 
containing and delivering tickets or continuous lengths of paper, or other 
similar materials ” 

2175. THOMAS JEFFERSON MAYALL, Budge-row, London, “ Improvements 








1568, 


2155. 
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2171. 





















in the treatment of india-rubber, gutta-percha, or compounds thereof, and 
in the manufacture of type and other articles therefrom, for printing and 








et uses.” 
Wi.t1aM CREASY, Bull's Hall, Bedficld, Wickham Market, Suffolk, 

‘‘Improvements in machinery and apparatus for drying and otherwise 

ating grain and other substances.” 

2 JouN Haxets, Harefield Ironworks, London, and VAUGHAN P&NDRED, 
Crohill Villa, Milton-road, Dulwich, surrey, *‘ Improvements in the 
manufacture of wrought iron and steel.” 

2181. WititaM Rupp Oswatv, Pallion High-yard, Sunderland, Durham, 
‘‘Improvements in the formation of steam and water-tight joints in tubular 
boilers surface condensers, and other such like apparatus in which tubes 
are employed.” 

2182. THOMas WoRTH, Rochdale, Lancashire, ‘‘ Improvements in rail- 
Ways.” 

2184. JoHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “‘ A new musical 
instrument, parts of which are applicable to other musical instruments.”— 
A communication from Claude Gavioli, Paris.—9th July, 1868. 

2185, WILLIAM Leckt® GRAHAM Wxi@aT, Glasgow, Lanarkshire, N B., 
“‘Improvements in rotary engines and pumps applicable to meters for 
measuring fluids.” 

2185. Euwakp THoMAS HuGuHes, Chancery-lane, London, ‘An improved 

wooden pavement.”—A communication from Zoeth Durfee, Philadelphia, 

US 














2190, JAMES DIXON CHURCHILL, Oxford-street, London, ‘‘Improvements in 
hot-air engines.” —10th Jul: , 1868. 

2194. THoOmMas TRAVIS, WILLIAM HENRY PRINCE, and JAMES TOMLINSON, 
Rochdale, Lancashire, ‘‘ Improvements in machinery and apparatus for 
clearing, smoothing, stretching, and finishing yarn and thread.”"—1ith July, 
1868, 

2201 EanestT EDWARDS, Baker-street, London, “Improvements in photo- 
graphy.” 

22 ,  AeCMIBALD Munro, Arbroath, Forfarshire, N.B., and WILLIAM 
BENNET ADAMSON, Glasgow, Lanarkshire, N,B., ‘“‘ Improvements in the 
manufacture or casting of tools.” 

2207. AKCHIBALD MUN&O, Arbroath, Forfarshire, N.B., and WILLIAM 
BENNETT ADAMSON, Glasgow, Lanarkshire, N B, ‘‘ Improvements in the 
manufacture of iron and other metallic substances.” 

2208. GeoRGE RabpFORD MATHER, Wellingborough, Northamptonshire, 
“ Improvements in mills for grinding or mixing colours or other 
matters.” 





ee a 


Chancery-lane, | 


| 2209. GkoRGE BETJEMANN, GEORGE WILLIAM BETJEMANN, and JOHN 
| BETJEMANN, Pentonville-road, London, ‘‘ Improvements in book slides.” 
13th July, 1868, 


BROOK, Shrubland-road, Dalston, Middlesex, “‘ lmprovements in appa- 
ratus to be used in bookbinding.” 

2221. CHARLES JOHN GALLOWAY and CHARLES HERBERT Helt, Manchester, 
“Improvements in operating piston valves of steam engines,”—1l4th July, 
1868. 

. Wtt1AM Jonn CockBURN Mure, Westminster, ‘“ Improvements in 
the construction of the permanent way of railways.” 

2253. CHARLES JOHN GALLOWAY and CHARLES HERBERT HOLT, Man- 

| chester, “Improvements in boilers for generating steam, and in appa- 

| Yatus connected therewith for heating the feed water.”—17th July, 1*68, 

2270. HENKY BERNOULLI BARLOW, Manchester, “Improvements in 
machinery for preparing, spinning, and doubling cotton and other fibrous 
substances.”—A communication from Eugene Huret and Frangois Louis 
Debruyn, Paris. 

2274. EDWARD BEANES, 
provements in brewing.’ 

2279. Ropekt Brett, Gislingham, Suffolk, and GEORGE DyNIEL8, Bentley, 
Suffolk, ‘Improvements in engines or machines for driving drums used 
with apparatus for cultivating land by steam power, in drums for the 


” 


22 





Cordwallis, near Maidenhead, Berkshire, ‘ Im- 





same, and in apparatus for moving the machines from place to place. 
2283. ALFRED HOMFRAY, Witley Lodge, Halesowen, Worcestershire, ‘‘ Im- 





provements in separating coal, cokes. and breezes from bats and other 
impurities, and in macninery or apparatus to be employed for that purpose, 
which improvements and machinery or apparatus may be applied to the 
separation of various other substances.”"— Oth July, 1868. 

2299. WILLIAM TIGHE HAMILTON, Rathmines, Dublin, “A dovetailing 
machine.” 

2301. WILLIAM TIGHE HAMILTON, Rathmines, Dublin, ‘‘An improved 
eee of converting circular into reciprocating motion.”—22nd July, 

868. 

2347. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 

ments in the means of steering steam vessels, and in apparatus for the 
J ‘ communication from Corrado Trinchieri, Boulevart st. Martin, 

| Paris.”—25th July, 1864 
2361. JAMES HIGGIN, Manchester, “‘ Improvements in making aniline black, 

| and in applying it to textile fabrics and yarns.”—27th July, 1868, 

2431. JOSEPH RODNEY CROSKEY, Cannon-street, London, “* Improvements in 

looms for weaving.” —\st August, 1868. 

| 2456. HeNxy CHURCHMAN, Horsham, Sussex, ‘Improvements in apparatus 
for cleaning boots and shoes.” 

2463. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Improve- 
ments in scissors."—A communication from Jacques Frédéric Paul, 
Boulevart St. Martin, Paris.—6th August, 1868 

2492. FERDINAND Le Roy, Commercial-road, London, “ An improved non- 
conducting composition for preventing the radiation or transmission of 
heat or cold, and an improved method of applying the same.”"—10th 

| August. 1868. 

2596 Horatio NELSON WATERS, Hartford, Connecticut, U.S., “‘ Improve- 
ments in feed-water heaters for steam generators,”—20th August, 1868. 

| 2716. WILLIAM CHARLES GREEN, South Molton-street, London, “ Improve- 

ments in breech-loading fire-arms."—3rd September. 1868 

| 4970. James Grecory, Kingswood Ironworks, near Bristol, Gloucestershire, 

| ‘* Improvements in apparatus for preparing and cooling animal charcoal,” 

| —2zeh September, 1>63 

J 





8036. RUDOLPH HEILMANN and PeTer Hart, “ An improved method of 
utilising the fumes or vapours evolved during certain chemical operations,” 
— sth October, 1863. 

22. WILLIAM MOODIE, Glasgow, Lanarkshire, N.B., ** Improvements in 

the propelling and steering of ships or vessels, and in the machinery or 
apparatus employed therefor,”"—12th October, 1868. 

3i6o. WILLIAM ROBExT Lake, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ Improvements in repeating breech-loading fire-arms.”— A communi- 
cation from Valentine Fogerty, Boston, Massachusetts, U.8S.—i5th October, 
1865. 

8166, THOMAS VICARS, jun., THOMAS VICARS, sen., and JAMES SMITH, 
Liverpool, ‘Improvements in self-feeding smokeless furnaces,”—16th 
October, 1-68. 

3187. THOMAS WRIGLEY and JOHN 
improvements in looms for weaving.’ 

318%. JOSEPH COCKSHOOT, jun., and HENRY WEATHERILL, Manchester, 
“Certain improvements in the construction of carriage axles and axle. 
boxes ’"—19th Getober, 1868. 

3197. WILLIAM Dore and JAMES THORNHILL, Manchester, “Certain im- 
provements in motive power engines ” 

$2.5. THOMAS FousTer, Streatham, and JOHN HEARTFIELD, Stanley-road, 
Thornton Heath, Surrey, ‘‘ Improvements in sponging or bath gloves, part 
of which invention is also applicable to the joining india-rubber sponge.” — 
20th October, 1868, 

3227. WaLTER KITTREDGE FOSTER, Massachusetts, U.S., “Certain new and 
useful improvements in carriage wheels.” 21st October, 1868. 

3231. JouN RyDek, Manchester, ‘Certain improvements in ‘kilns’ for 
burning bricks, lime, or other similar materials.” —22nd October, 1868 

8238, ROBERT DOWLING, Exeter, *‘ Improvements in bottles particularly 
intended for containing poisons, and in stoppers for the same.”—23rd 
October, 1868. 

$255. EoWAkD WIMBRIDGE, Great James-street, London, ‘‘ Improvements in 
preparing or manufacturing blocks for surface printing.” 

$265. JuHN SILVesTER, Westbromwich, Staffordshire, “‘ Improvements in 
pressure or steam gauges."—24th October, 1868. 

$278. WILLIAM MOkT, Fenchurch-street, London, “ An improved method of 
and apparatus for obtaining reduction of temperature by the expansion of 
air or other permanent gases in special connection with the preservation of 
articles of food, the manufacture of ice, cooling of rooms and liquids,”— 
A communication from Thomas Sutcliffe Mort and Eugéne Dominique 
Nicolle Sydney, New South Wales.—26th Octob-r, 186%. 

3365. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ** Improvements in machinery for nailing or pegging soles to boots 
or shoes”—A communication from Elmer Townsend, Boston, Massa- 
chusetts, U.8.—5ith November, 1868. 





RICHARDSON, Manchester, ‘ Certain 

















*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-oflice Order, made payable at the Post-office, 5, High 
Holborn to Mr. Bennet Woodcroft, her Majesty's Patent-office, South 
ampton-buildings, Chancery-lane, London, 





List of Specifications published during the Week ending 
14th November, 1868, 
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1109, 6d., 1131, Sd.; 1183, 10d. 1151, 4d.; 1157, 4d; 1160, 40.; 1165. 4d.; 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date, 








ABSTRAOTS OF SPECIFICATIONS. 
The following desoriptions are made from Abstracts prepared expressly Sor Tuk 
ENGINEER, at the ofice of Her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de, 
1347. C. W. Harrison, Oberstein-road, Clapham Junction, Surrey, “ Means 
Jor preventing incrusiation in boilers, &c."’— Dated 24th April, 1*68, 

It is well known that water always acquires positive electricity im its 
friction against solid bodies, to which a negative or contrary electricity is 
imparted. In this cundition the solid body, especially if a good conductor, 
like one of the metals, becomes susceptible of combining with, or being 
coated with, various of the products that are thrown down from water by both 
the secondary action derived from electricity and by heat Now the purport 
of this invention is to obviate this tendency in boilers and vessels within which 
water is heated by means of arrangements or constructions which shall, by 
continuous or intermittent electrical discharge, obstruct or carry away this 
induced electricity; also, by the medium of a separate electrical source placed 
in or connected with the vessel forming the feed-water tank, to purify the 
water from much of the saline or foreign matters that it holds before it passes 
into the boiler. 

1362. A. W. Pocock, Pimlico, ‘‘ Working valves of steam and other engines."— 
— Dated 25th April, 1868. 

The piston-rod of the engine, or some moving part connected with the 
piston, the patentee connects with any available power sufficient, when put in 
operation, to give the required movement to the valve. This power may be 
a spring or a weight, or the pressure of fluid on a piston, which can only move 
the valve at a suitable point of the stroke of the piston or moving part con- 
nected therewith, which moving part: is vided with one or more suitable 
stops, inclines, cams, or indents for holding the valve in its place until the 
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Nov. 20, 1868, 











proper part of the stroke is reached, then releasing it, and thus allowing the 

spring, weight, or piston acted on by the fluid pressure to give the valve its 

movement, 

1365. A. M. Ciark, Chancery-lane. London, ‘* Steam generators and furnaces.”’ 
—A communication.— Dated 25th A 1868, 

This invention consists in forming boilers with double tubes in several 
separable sections, and in combining with boilers so formed certain devices 
for promoting tNe activity of the circulation of the water therein contained, 
and thus promoting the cleanliness, efficiency, and durability thereof; and, 
further, in the improvement of the furnace, which is so adapted and applied 
to the said boilers that very great economy of fuel, together with perfect 
facility of inspection and repairs, are cheaply secured, 

1371. J. Herpwortu, Wakefield, and J. W. Batowin, Calder-grove 
Wakefield, York, ** Boilers and furnaces.”—Dated 27th April, 1868. s 

This invention consists, as applied to Cornish or flued boilers, in connecting 
each with an oval flue, instead of two, as now ordinarily placed therein, and 
in fixing therein a series of small tubes, by preference, in or near a vertical 
position, and arranged in lines intersecting a diagonal to the tube and 
throughout its whole length. The furnace is placed to the front of the boiler, 
and divided into two fire-boxes by a water-space or tank, which enters a short 
distance into the tube, and is connected at top and bottom to the boiler by 
pipes, so that water can circulate through it. Passages or openings are 
formed through this tank, and dampers are placed betwixt each fire-box and 
the boiler flue, so that, when firing either of them, the damper of that one 
being fired may be closed, and thus cause the products of combustion thereof 
to pass through the openings into the other fire-box, the damper of which 
must be open. Thus the smoke or gases evolved from the newly-supplied 
fuel, by being compelled to pass over and in contact with the incandescent 
fuel of the adjoining fire, will be consumed or prevented from escaping. As 
applied to cylindrical boilers, or those not having flues formed through them, 
the furnace is placed under the end, as usual. but divided by a tank which 
extends the whole length of the boiler, and connected thereto by branch pipes, 
to admit of a circulation of the water. The outer walls of these furnaces may 
be of fire-brick, or of meta] lined with fire-brick. 

1381. L. Perxrns, Seaford street Gray's-inn-road, London, “ Tubular steam 
boilers.”—Dated 27th April, 1868. 

The patentee claims, First, fixing the tubes of tubular boilers into the holes, 
which receive them by screwing them into their places, and caulking the 
screw joints, as described. He also claims the use of tubes with enlarged 
ends, with screw threads upon them, the screwing them into the tube plates, 
and the caulking around the screw points, as described. 

391. E. A. Ripprxciie, Holborn-hill, London, “ Obtaining motive power.” — 
Dated 28th April, 1863, 

This invention relates to novel combi and arrang of 
whereby the products of combustion. in addition to being employed to raise 
steam, are ultimately mixed with such steam, and employed in any suitable 
manner to obtain motive power. The details of the invention are very volu- 
minous.—Not proceeded with, 

1393. G. B. Basacct, Florence, ** Gas engines.” —Dated 29th April, 1868. 
This invention is not described apart from the drawings. 
1410. W. Ferrie, Monkland Ironworks, Lanarkshire, “ Blast furnaces.” — 
Dated 30th April, ‘868. 
This invention is not described apart from the drawings. 
1421. T. Beerey, Chester, ** Boilers.” Dated 3%th April, 1868, 

This invention consists in the First place in attaching the cross tubes in the 
flues of boilers to the flues by welding them in, these tubes having been 
hitherto attached to the flues by riveted joints, which possess the disadvantage 
of being liable to break. In the Second place the improvements refer to an 
improved apparatus for effecting the consumption of the smoke in the 
furnaces of boilers. To effect this the patentee employs a partition or mid- 
feather extending longitudinally through a portion of the furnace, so as to 
divide the back into separate Ss. c ication is made between 
these chambers by means of a number of holes in the partition, and these 
tubes communicate with the air by means of other holes leading from them 
down to the space below the grate bars. At the back of the partition is a swing 
door, by means of which only one of the chambers can be closed at a time, 
and it is arranged so that it is commanded toa certain extent by the move- 
ments of the fire-door. This is accomplished as follows:—The fire-door is 
made in two holes corresponding to the two chambers. In connection with 
each of these doors is a quadrant, upon which is a catch or shoulder in such 
a position that when the door is opened, it must pull the quadrant with it, 
but the door may be shut again without moving the quadrant. The quadrants 
are connected with the swing door at the back of the furnace by means of 
chains and rod: passing round a pulley, and they are so arranged that when 
either fire door is opened, the corresponding chamber is closed by the swing 
door. The action of the apparatus is as follows :—The man opens one of the 
doors, thus drawing out the quadrant, and closing the corresponding chamber 
by the swing door. He then throws in the coal and closes the door without 
moving the quadrant. A large quantity of smoke is necessarily produced in 
this chamber, but the chamber being closed this smoke must either return 
and pass round in front of the partition, or pass through the holes, in doing 
which it gets well mixed with the air rising up the holes leading from the 
ash-space. It has then to pass over the incandescent fuel in the other chamber, 
where it is effectually consumed. When it is necessary that both chambers 
should be open at the sanfe time, both quadrants should be drawn half way 
out. Levers may be used instead of the quadrants. Instead of being fire- 
brick, the partition or midfeather may be a water space. 


Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
9 “4 Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, 


1274. R. Hrx1, Bristol, and J. J. D'Oyty, Walthamstow, ‘‘ Paddle and other 
wheels used in air or water for propelling or driving ships, vessels, &c.”— 
Dated \8th April, 1868. 

This invention is carried out as follows :—Upon the shaft or axis a boss is 
mounted, which may work between two strong beams, and to the boss radial 
arms are fixed, which carry a ring or hoop. The wheel also has other radial 
arms ; they turn upon pivots at their ends in the boss and the hoop of the 
wheel. On these arms the float boards of the wheel are fixed, and at the 
inner end of each arm are two tappets at right angles the one to the other, and 
these, as the wheels revolve, travel between two guide cams, which may be 
fixed to the beams on either side of the boss. The cams, just as the float 
board is entering the water, turn the axis round, so that it enters the water on 
the float, or in a posi ion to act effectively, and as the float board emerges 
from the water the cams turn it on edge. With a paddle wheel thus con- 
structed only a very narrow paddle box 1s required. 


1280. L. M. Ruiz, Paris, “ Signalling.” —A communication.—Dated 20th April, 
1868. 


, near 








This invention relates to a speaking telegraph, which is intended particu- 
larly to enable the captain of a vessel to direct and control the helmsman by 
the simple motion of one or more keys or switches, and by the sound of bells 
of different pitch.—Not proceeded with. 


1291. A. Coxe, Erith, Kent, and J. Canter, Berley Heath, Kent,‘‘Lamps in use 
in railway carriages, &c"’—Dated 2st April. 1863. 

The patentee claims, First, the construction of lamps with apertures formed 
either underneath or in the lid or upper part of the lamp for the admission of 
fresh external air and the escape of heated air, and the insertion of a tube or 
second chimney between the ordinary chimney and the oil reservoir, for the 
purpose described; and the adaptation and application to the burner of 
sliding stops, for the purpose described. 

1300. J. H. Jounson, Lincoln's-inn-fields, London, ‘‘ Correcting the deviations 
of the mariner’s compass in iron ships.”—A communication.—Dated 21st 
April, 1868. 

The patentee claims the system or mode described of correcting or counter- 
acting the deviations of the mariner’s compass in iron ships or vessels by 
dividing the hull of the ship or vessel into two distinct magnetic portions, 
1318. W. E. Newton, Chancery-lane, London, ‘‘ Paddle-wheels.”—A communi- 

cation,— Dated 2ind April, \*62. 

Here the floats, which are flat on their faces, are connected by one edge to 
the outer ends of the radial arms, and they are inclined forward so as to meet 
by their other edges the next preceding set of arms at the junction of the 
same with the rims, to which they are also secured by that edge, so as to 
incline the face of the floats to the arms at an angle of about forty degrees, 
By this arrangement the faces of the floats, when leaving the water, will rise 
out of it at nearly a vertical angle, whereby they are entirely freed from the 
water as soon as they rise above it.—Not proceeded with, 

1321. R. F. Farrure, Gracechurch street, London, ‘ Railway carriages and 
0 ”"—Dated 22nd April, 1868 ° 

This invention is not described apart from the drawings. 

1332. J. ARMstronG, Masborough, ‘‘ Improvements in crossings, and in switch 
apparatus.’—Dated 23rd April, 1848. 

This invention relates, First, to improvements in crossings for the per- 
manent way of railways. For this purpose the patentee casts the top and 
bottom faces of double-headed reversible crossings of cast steel, whilst the 
interior is of cast iron, and he does this by first pouring into the mould a 
sufficient quantity of cast steel to form one face with the nails, and before 
this sets he pours in a suitable quantity of iron to form the centre layer. He 
then runs in a suitable quantity of cast steel for the second face with the rails 
thereon. For single-headed crossings the working faces and rails are formed 
of cast steel, and the bottom of cast iron, in a similar manner to that before 
described. The invention relates, Secondly, to improvements in switch 
apparatus to be used with the permanent way of railways. For this purpose 
he connects the switch rail with a lever in the usual manner; but he forms 
in the lower part of such lever a slot, from which is suspended a suitable 
weight, which is capable, when allowed, of travelling from one end to the 
other of the slot. He mounts upon the lever before described a locking 


the weight, so as to allow it to travel from the higher to the lower end of the 
slot, and then, when the locking apparatus is lowered, or allowed to fall, the 
weight is prevented returning from the end of the slot in which, for the time 
being, it is required to act. Thus, when the switch is moved from one to the 
other position, and the locking apparatus is raised, the weight is allowed to 
run to that end of the slot which is the lower for the time being, and it is 
there retained by lowering the locking apparatus; and by thus causing the 
weight to act on the one side or the other of the axes of motion of the switch 
lever, the switch is held in the desired position until again set by the 
attendant in charge. 
1342, T. T. MacneL, Cockspur-street, Charing Cross, London, ‘‘ Apparatus for 
indicating the distances travelled by cabs and other vehicles.”—Dated 24th 


One part of this invention consists in fixing upon the nave or other part of one 
wheel of a cab or other vehicle a grooved wheel or pulley, the diameter of 
which bears a definite proportion to the diameter of the wheel. Round such 
grooved wheel is passed an elastic band, by preference, wholly or partly of 
india-rubber, which band passes round a second grooved wheel or pulley, 
which is always made of one definite size, to suit the before-mentioned pro- 
portion of the other pulley and the wheel of the vehicle, and which imparts 
motion to any arrangement of mechanism for indicating the distance travelled 
or the fare payable ; but, by preference the patentee employs in combination 
therewith the arrangement of mechanism described in the specification, 
1348. J. Lipparp and G. Buxton, Birkenhead, * Rails and chairs of rail- 

ways.” — Dated 24th April, 1868. 

This invention consists in a method of adapting rails to chairs whereby the 
usual wooden wedges may be dispensed with. For this purpose the patentees 
place loose pieces on the sides of the rails corresponding to the form thereof, 
and which pieces are then passed into recesses formed in the chairs; or the 
said loose pieces may be replaced by projecting parts rolled or otherwise 
formed upon or affixed to the rails. 

1356. T. F. Casnin, Sheffield, “‘ Apparatus for actuating and regulating the 
working of railway signals, &c."’—Dated 25th April, 168. 

This invention consists, First, of switch levers for working single sets of 
points on sidings of main lines, branch lines, or for shunting ; Secondly, of 
combined levers and appliances for working the points and signals of junctions 
or stations ; Thirdly, of an arrangement for permitting trains to run behind 
the points at junctions and stations without deranging the system of locking ; 
Fourthly, of a contrivance for forcing the points home close, and crushing any 
compressible matter that may be between them and the rails by the action of 
the train passing overthem. Fifthly, of a method for preventing the abutting 
ends of fish-jointed rails from being depressed below one another, or the con- 
necting bolts from being turned loose. The details of the invention are 
voluminous,— Not proceeded with, 

1377. H. Cuaytor, Witton Castle, near Darlington, Durham, ‘' Rolling stock of 
railways.” — Dated 27th April, 1868 

This invention has for its object the facilitating the p:ssage of rolling stock 
along railways, tramways, and rolley ways, by enabling the wheels to run 
round independently of each other, in lieu of securing two wheels onto the 
same axle, as heretofore. 

1379. L. Perkins, Seaford-sireet, Gray's-ian-road, London, ** Manufacture of 
wrought metal wheels.” — Dated 27th Apri, |868. 

The patentee claims the manufacture of wrought metal wheels by screwing 
the spokes both into the nave and tire. He also claims the hammering or 
closing in the metal of the nave and tire around the ends of the spokes, as 
described. 

1380. J. ScorrerN, M.D., Finsbury, ‘* Sheathing ships’ bottoms, &c.’’—Dated 
29th April, 1868. 

This invention consists in the general application of copperised ammonia to 
the purpose of sheathing ships’ bottoms and other surfaces exposed to the 
action of water. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1265. G. Lister, Rivers, Dursley, Gloucester, ‘* Feeding slivers of wool, or other 
JSilamentaous materials, to carding and condensing engines.”"— Dated 18th 
April, 1868. 

This invention consists in imparting a to-and-fro motion to the frame 
carrying the slivers, as well as a rotary motion to the paddles, or feed-rollers, 
in a special manner. 


1269. A. Asuiey, E. Rawnstey, and W. P. Watre, Horton, Bradford, 
“ Lubricating the spindles, and other parts of machinery, used for spinning 
or twisting wool, cotton, &c.""— Dated \®th April. 1*68 

This invention relates to the lubrication of the spinning, or twisting 
spindles or studs, and the lifter guide rods, which have either a rotary or a 
sliding motion in or through bearings of or in the framework of such 
machinery; and the improved means consist of a cup or dish, through 
which the said spindles, studs, or rods pass, and outside of which cup or 
dish is an annular reservoir to hold or retain a supply of oi) or lubricant. 
A short cord of cotton, or other fibrous substance, is passed through a hole 
made in the flange or partition behind the reservoir and the cup or dish, and 
placed in contact with the spindle, stud, or rod, which, acting thereon by or 
through the principle of capillary attraction, gradually draws the oil or 
lubricant from the said reservoir in quantity proportionate to the size of the 
hole or to the quantity of fibrous substance passed through it, and according 
to the speed or travel, or the velocity of motion, of the said spindle, stud, or 
rod.— Not proceeded with. 

1278. C. D. Apet, Southampton-buildings, Chancery-lane, London, ‘‘ Treating 
textile fabrics.” — A communication.— Dated “0th April, 1868. 

The patentee claims consolidating and rendering impermeable textile 
fabrics by incorporating therewith glutinous matter produced from the treat- 
ment of the fabrics, or of the fibres thereof, with sulphuric acid, substantially 
as described. 

1282. J B. Farrar, Halifax, “ Spinning and doubling machinery.”—Dated 
20th April, \868. 

This invention relates to that class of spinning and doubling machinery 
known as cap-frames, and the improvements consist in the application to and 
upon each spindle or stud, betwixt the lifter and the rail in which the studs 
are fixed, of a cup, dish, or reservoir to contain oil or other lubricant. This 
cup is supported by. a spiral spring, which rests upon the stud rail.—Not 
proceded with. 


1284. J. M’Gurte. Glasgow, ‘‘ Spinning or twisting.” —Dated 20th April, 1868. 

The patentee claims constructing apparatus for spinning or twisting, with 
fixed spindles made tubular and slotted, for the communication of the 
traverse movement, substantially in the manner described. Also the placing 
of aroller or pulley on the flyer leg to reduce the friction of the thread or 
yarn, substantially as described. 


1288. A. V. Newton, Chancery-lane, London, “ Rings for ring spinning.” — 
A communication.— Dated 2°th April, 1868. 

This invention consists in providing rings for ring-and-traveller spinning, 
manufactured from tubes of highly carbonised cast steel, the tubes being 
formed by a process whereby the metal is compressed in the process of cast- 
ing to render it homogeneous and sufficiently close in texture to be susceptible 
of taking a smooth polish on its surface, and so uniform as to wear alike 
at all parts of the same. The invention further consists in an improved 
method of manufacturing rings for ring-and-traveller spinning from tubular 
metal. The invention also consists in providing for attaching the rings to 
the ring-rail in an adjustable manner, whereby a central position of the 
spindle with reference to the ring may be more readily secured. 


1298. 8S. Dreyrous, Paris, *‘ Removing the cotton from cotton-pods,”—A com- 
munication.—Dated 2'st April, 1868. 
This invention is not described apart from the drawings. 


1305. W. Crarke, Nottingham, “ Manufacture cf ornamental fabrics in twist 
lace machinery "— Dated 22nd April, \868. 

Here the inventor employs, for making the net or ground of the fabric, 
three warp threads to each bobbin thread; one of these warp threads is made 
to twist with a bobbin thread to form one pillar of the net or fabric, and the 
other two warp threads, which are made to appear as if twisted together, 
form the other pillar of the net or fabric; and so on alternately across the 
whole breadth of the fabric, except where it is desirable to put in draw 
threads, or form in some portions of the fabric other net or ornamental work. 
These pillars are caused to twist and plait together to form the net ties of the 
ground of the fabric, and again djvide and make pillars, as above described. 
By these means he obtains two pillars to each bobbin thread, and both 
pillars are composed of two threads each, thus enabling him to produce a 
lace with double the number of net holes to what is ordinarily made on the 
same gauge of twist lace machinery, whether of Mechlin, Wireground, or 
Blond. Besides the net, or ground fabric threads, above described, he 
employs other threads for ornamental purposes in making ornamental fabrics, 
according to the invention, such threads being actuated and moved to and 
fro in forming the pattern by the Jacquard, as is well understood.—Not 
proceeded with. 

1306. J. H. Botton, Manchester, ‘‘ Machinery for sizeing or drying warps or 

yarns of cottan.”— Dated April 22nd, 1868. 

This imvention is designed for the purpose of sizeing and drying warps or 
yarns by one continuous process, and also relates to improvements upon 
certain apparatus described in the specification of letters patent, dated 
March 29th, 1865 (No. 889). The improvements consist, First, in combining 
any of the well-known machines for sizeing with the drying apparatus 
described in the specification of the above-named letters patent, and arranged 
so that as soon as the warps issue from the sizeing apparatus they pass into 
the drying apparatus, where they are distended round revolving rollers, and 


——————., 


rods conveying and delivery rollers, and other connected apparatus, bei 
applied between sizeing and drying apparatus, in order to adapt the machine 
to the other; Secondly, the invention consists in constructing the rollers 
employed in such drying hines of an i d diameter to those hithert, 
employed, in order to take the warps more rapidly from the sizeing machine 
and in applying brushes in suitable ‘position to each or any roller, or to the 
ribs or lags thereon, to cleanse them from the size conveyed by the yarn, and 
to prevent the accumulation; and at or about the middle of the space 
between the upper rollers, steadying bars or rods are placed, against which the 
yarn bears, to prevent its lateral undulation, and thereby to keep one part outof 
contact with the other during its passage. 
1308, T. Wuirraker, Manchester, “ Manufacture of water or liquid-proof 
Sabrics.""—Dated 22nd April, 1868. 

The patentee claims the use and application of paper having a corrugated, 
embossed, ribbed, or ‘uneven surface, combined with the coarse hempen cloth. 
or other suitable fabric, during, and simultaneously with, the process of 
coating both sides of the paper and both sides of the woven fabric, in the 
manufacture of liquid and waterproof fabrics, as described. 

1322. D. Skeocu, Stewarton, Ayr, “* Spindles used for spinning or twisting 
yarns,’ — Dated 22nd April, 1868. 

This invention consists in so constructing the button by which the pins or 
buttons are held in place that the button remains firmly secured to the 
spindles in whichever direction the spindles may revolve ; at the same time 
the defects attached to the present system of holding the button by means of 
a screw are avoided.— Not proceeded with, 

1326, E. Rosrron and W. W, Wuittaker, Waterfoot, near Manchester 
** Manuracture of felt.”— Dated 23rd April, 1868. : 

This invention consists in an improved mode of working the top rollers of 
the hardening machines employed in the manufacture of felt for working the 
fibres together. In the ordinary hardening machines the top rollers are 
worked endwise to and fro by a shaft with eccentrics. Now this invention 
consists in the application of one or more side shafts, which are connected by 
levers to the axles of the top rollers, and they are moved alternately to and fro 
by discs with elevators and depressers on their circumference, thereby mov ing 
the top rollers rapidly endwise to and fro to felt the fibres, which pass on an 
endless belt between the top rollers and bottom rollers, as usual. 

1345. R. and T. Nurrauy, Walmsley, and B. Barner, Manchester, “ Many 
facture of woven fabrics lermed quiltings and totletings.”—Daied 24th April, 





This invention consists in a novel arrangement of warp threads and healds, 
constituting what is called the “tie up.” The invention is not described 
apart from the drawings. 

1359. J. Craven, Thornton, Yorkshire, “ Apparatus for producing the barrel 
fringe or tassel fringe on shawls.”"—Dated 25th April, 1868. 

This invention consists in the employment of a pair of nippers or jaws to 
hold a series of the threads sufficient to form a tuft or tassel. These nippers 
are fixed upon suitable framework, and one part is screwed to receive a 
screwed pulley, to which is attached a thread carrier and guide, to which 
rotary motion is given by a driving band or strap, whereby the thread is 
carried around the tuft, the screw causing the pulley te move laterally or 
transverse, and thereby cause the guide to wind or wrap the thread in regular 
spiral coils upon the said tufts. The nippers also carry a needle or hooker, 
which is caused to slide by the lateral action or motion of the pulley, and 
thereby pass the end of the wrapping thread through the coils thereof, and 
thus secure the said ends.—Not proceeded with, 


Class 4.—AGRICULTURE. 

Including Agricultural Engines, Windlasses, Implements, Flour 

ills, de. 

1262. A. V. Newton, Chancery-lane, London, ‘‘ Machinery for gathering hay 
and other crops from the ground.”—A communication.—Dated 17th April, 
1868. 

This invention is designed for gathering hay or other like crops from the 
ground on which the same may be spread after being mowed or cut, and 
transferring the same to the vehicle employed to convey it to the place of 
storage or deposit. The machinery contains a series of slabs so combined and 
arranged in relation with carrier belts, which are furnished with suitable 
forks for gathering and lifting the hay or like crop from the ground, that the 
slabs will effectually discharge the hay from the belt forks on to the vehicle 
to which the apparatus is attached. The gathering apparatus is so pivotted 
to the vehicle that it may be tilted to throw its driving pinions out of contact 
with gears or toothed rims affixed to the wheels of the vehicle, and designed 
to operate the carrying portions of the machine. This permits of the gather- 
ing apparatus being very conveniently stopped without necessitating the 
detachment of that apparatus from the vehicle. The carrying lines or forks 
of the apparatus are of a peculiar construction, and they are attached to the 
endless belts by means of plates of peculiar construction and suitable rivets, 
whereby such attachment is rendered very firm and secure. The machine is 
provided with a novel combination of parts for insuring the delivery of the 
hay or like material from the carrying appliances to the vehicle, which parts 
may be readily removed or detached when required. 

1275. A. B. Cutips, Mark-lane, London, “‘ Grinding surfaces of miillstones.”— 
Dated 18th April, 1864. 

The patentee claims, First, dressing or cutting millstones in the manner 
set forth by a diamond or other hard mineral substance, which is moved over 
the face of the stone by a sliding carriage carried on a horizontal arm, the 
motion of which carriageis produced by means of a fixed worm geared in connec- 
tion with the feed screw, substantially as set forth. Secondly, the combination 
of two of such rotating arms, sliding carriages, and mineral cutters, for the 
purpose set forth. 

1320. H. H. Murpocn, Staple Inn, London, “ Concaves or breasting for the 
beating drums of thrashing machines.”—A communication.—Dated 22nd 
April, 1868. 

This invention relates to the construction of concaves used in connection 
with the beating drums of thrashing machines. According to this invention 
the disadvantages arising from the present mode of construction of concaves 
are obviated Instead of forming such concaves with bars of a rectangular 
| section having sharp angular comers or edges, the surfaces of the said bars 

nearest the beating drum are rounded, so that the grain comes in contact only 

| with smooth or curved surfaces unable to injure the said grain According 
to this invention, at that part of each bar where usually there is a sharp or 
angular edge against which the grain is beaten, a rounded groove or depression 
is formed along the length of bar extending diagonally to about the middle of 
the thickness of the said bar, the edges of the said groove or depression being 
rounded off or curved on each side, so that the grain operated upon by the 
| beater comes in contact only with curved surfaces of the said concave. 

| 1389. H. Wavou, Whitefriars, London, “ Screening or seporating grain, &c."— 
Dated 28th April, 1868. 

This invention relates, First, to improvements in the means (which we 
cannot here describe) of cleaning the screens or sieves employed in the 
process of screening grain or other substances to be separated ; and, Secondly, 
to the arrangement of the wires of the screening surface, by means of which 
the different substances are sorted with greater facility than heretofore, and 
without the use of separate screens for each kind of grain or seed. 

1404. R. Scott, Edinburgh, ‘‘ Dressing millstones.” —Dated 29th April, 1868. 

This apparatus consists of a horizontal bed or table upon which a saddle 
travels, and which is propelled backwards and forwards upon the bed or table 
by the revolution of a screw passing through a nut. The saddle carries a cross 
slide, at one end of which a perpendicular pillar is fixed, carrying the block 
which constitutes the tool-holder, this being movable upwards and downwards 
upon the pillar. A cam is so placed that, by its revolution, it lifts the tool- 
holder, and, as soon as it is out of contact with the holder, the latter falls, and 
| the dressing tool or chisel impinges upon the surface of the stone which is 
| being dressed. To increase the force of the blow thus struck a spring Is 
applied, which presses the tool downwards, and the pressure produced by the 
spring is adjustable by means of one or more set screws. 


Class 5.—BUILDING. ; 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. ed 
1268. R. ScHoLer1Ecp, Leeds, “ Brick-making machinery.”—Dated 18th Aprily 
1864. 








This invention relates to machinery for forming or moulding clay or plastic 
material into suitable shapes or forms for bricks, and the improvements 
consist of a circular disc, in which is a series of moulds or recesses of suitable 
form for the clay or plastic material to be moulded in. This dise is mounted 
horizontally upon a series of friction rollers, and is capable of rotating on or 
around a central pillar fixed upon a suitable bedplate. To the outer edge of 
the disc, on the top side, is fixed a rim or flange projecting upon, and which, 
with the disc, forms a hopper to receive the supply of clay, and to the under- 
side or to the edge of the said disc is formed or attached a cog or toothed 
wheel, in which a pinion gears, for giving motion thereto. One or more 
rollers is or are mounted on arms affixed to the pillar above the disc, to which 
rollers, by preference, the inventor gives an intermittent rotary motion bya 
star wheel, or other suitable means ; or continuous rotary motion may be given 
to them, so as to roll upon and press the clay into the moulds as the disc 
rotates under them.—Not proceeded with. 

1271. N. AGER, Grosvenor-road, Pimlico, London, “ Fastenings suitable for 
window sashes, &c.”—Dated \8th April, 1868. ; a 

The patentee claims constructing fastenings suitable for window sashes an 
for other uses, substantially as described. He also claims constructing 
fastenings suitable for windows and for other uses with a lug mounted = a 
centre, and furnished with a spring, such lug also having a notch upon it, 
and being arranged to work with a turn button having a stud upon it, as 
described. 

1287. J. J. R. Humes, Deptford, and J. G. Sutuivan, New Cross, Kent 
“ ‘, 





continually progress until they pass out therefrom in a dry state, after which 





apparatus, which, when raised, by acting upon the upper end thereof, releases 





they may be made up into balls, or other required form, a series of tension ! 


Making bricks.” — Dated 20th April, 1868. " 
The patentees claim the application of machinery consisting of a revolving 
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table and pressing Lae 
ian with other working : wufact 
the mixtures or materials stated in the specification, whereby the bricks are 


with cam or other equivalent motions, in conjune- 
parts, to the manufacture of bricks composed of 


solidified and hardened by excessive pressure, and rendered fit for use without 
the necessity of burning, substantially as described. 


Class 6,—FIRE-ARMS. 4 
luding Guns, Swords, Cannon, Shots, Shells, Gunpowder, ‘m- 
sans plements of War or for Coast Defence, Gun Carriages, &e, 


1261. J. Exsxine, Newton Stewart, Wigtown, Scotland, “ Breech-loading fire- 
arms,” — lated 7th April, 1868. 

This invention relates to an improvement in the manufacture of that class 
of breech-loaders commonty called breakdown guns, the object being so to 
secure the lump” to the barrels as to avoid the possibility of accidents 
arising from its getting loose. In the construction of double-barrel breech- 
loaders the patentee forms a dovetailed recess to receive the lump by closing 
the rear end of the groove in the act of forging the barrels, and a shoulder is 
thus formed for the lump to abut against. 

1339 W. R. Lake, Southampton buildings, Chancery-lane, London, “ Cartridge 
‘ boxes or holders.” —A communication. — Dated 23rd Apri, 1868. 

This invention relates to # cartridge box or pouch of such a construction 
and form that it can be conveniently carried upon the body of the person who 
is to wear it, and from which the cartridges can in turn, and one after 
another, but only one at atime as it is desired to use them, be readily dis- 
charged through as titable shaped nozzle or opening. | We cannot here give 
space to th details of this invention.—Not proceeded with, 

1344 J. R. Jounson, Red Lion-square, London, ** Repeating fire-arms."— Dated 
24th April, 1868. ; - 

This invention is not described apart from the drawings, 

1352 W. BaRTRAM, Sheffield, ** Cartridges.”— Dated 24th April, 1868. 

Here the inventor proposes to form the cartridge case of brass, or other 
suitable metal, and to apply to the interior of the base a nipple, set and fixed 
in a socket tube attached to the box, leaving a space around the nipple 
enclosed by the tube or socket. The face of the nipple is adjust od about the 
: inch below the surface of the base of the cartridge case, so 
» cap is placed on the nipple, it triking face is well b low the 
, and is thus preserved fr ntal friction or a blow, which is not 
e case with the ordinary central-fire breech-loading cartridge, the detonator 
of which is nearly flush with the level of the base of the cartridge, and some- 
times projects above it, in which «¢ the ‘ artridge is liable to be exploded 
while in the act of closing the breech, especially in depressing barrel breech- 
loading arms.—Not proceeded with, 

1353. W. Bartram, Shefe 

cartridges.” — Dated sath A 
This invention will probably be described and illustrated in a future number 
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of this journal. 
1357. WN. Hurcmtxson, Wellesbourne, Devon, “ Keceiving and absorbing of 
checking the reco of ordnance,” — Dated 25th Apri, 1868 
This invention consists in the employment for receiving and absorbing or 


checking the recoil of one or more evlinders or receivers containing air, 

which the recoil compresses in such cylinders or receivers.—Not proceeded 

wuh. 2 

1373. D. Geaact, Florence, “ Manufacture of an armour or armour -plating 
material.”—Dated 27th April, 186s, 


This invention consists in the employment of fibrous or textile materials, 
either in the raw or manufactured state, to form a fabric which will resist 
shot, bayonet thrusts, sword cuts, and the action of other offensive weapons, 
which is obtained by submitting them to the special modes of treatment 
described. 

1375. P. Nisser, Minories, London, “ Explosive compounds.”—Dated 27th April, 
S68 

This invention is carried out as follows:—To make compound, say, No. l, 
the patentee uses ¢ ither nitrate of potassa or nitrate of soda, and mixes them 
with either chlorate or perchlorate of potassa, or both, in proportions varying 
from 5 per cent. to 35 per cent of each of these salts, according to the 
required strength of the powder; these salts should be pulverised and 
thoroughly mixed together. To make compound No, 2, he uses saccharine 
albumen, white lump sugar of the purest quality, or the loaf sugar of commerce 
pulverised, and he mixes therewith sublimate of sulphur in proportions vary 
ing from 25 per cent. to 35 per cent. of the sugar to the sulphur, and to these 
he adds from 8 per cent. te 10 per cent. of either vegetable fibre or charcoal, 
or both, according to the required strength of the powder. The above 
mentioned ingredients may be used either in equal parts of each, or in pro- 
portions varying from 15 per cent. to 25 per cent, less in quantity of the 
inzredients mentioned as No, 2 compound, the proportions being determined 
by the weight. When these compounds are separate they are inexplosive. 
1376. K. Bannekov, Newburgh, New York, U.S., ‘‘ Breech-loading fire-arms.” 

Daied ith Apri, 1-68 ? 

This invention consists in providing the gun with a single cylindrical 
breech-piece, movable around a centre pin below the bore of the barrel, by 
means of a lever fastened securely to the movable piece, and which cylinder 
is cut out on its circumference at different places for the admission of the 
cartridge into the barrel, and for the reception of a cartridge extractor, Which 
is worked by the same lever *hich turns the breeeh-piece. The cartridge 
extractor is also so constructed and arranged with respect to the hammer, that 
by the operation of extracting the shell of the exploded cartridge the hammer 
is cocked to the first stop, or to the second stop, as the operator of the gun 
may please. The breechpiece also carries in suitable places a pin for trans- 
mitting the blow of the hammer to the cartridge, and another pin With a 
spiral spring and a conical head for marking the three different stopping 
places of the breech-piece, that is, First, the position of the breech for extract- 
ing the shell and cocking the hammer; Secondly, the position for putting a 
new cartridge into the breech of the barrel; and, Thirdly, the position of the 
breecu- piece When the gun is ready for firing. 


Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 


1266. E. T. Hvones, Chancery-lane, London, ‘* Hats and bonnets.”—A com- 
munication — Dated \sth April, 1863. 

This invention relates to hats and bonnets made of cloth, paper, or cloth 
and paper combined, and consists in forming on the outside of the hat or 
bonnet a design or pattern similar to the plaits of the straw or grass hats and 
bonnets at present in use; or any other pattern or design can be produced, if 
required, 

1323. E. Samson, Little Anchor-street, Bethnal-green, London, “ Utilising the 
hoop, rtm, or frame under the top of an ordinary loo, centre, or other table,” 
Dated 2204 18) 8, 

This invention consists in arrangements for making tables having the 
ordinary appearance, and for the ordinary uses, of loo, centre, occasional, and 
other tables (which tables can be heightened at pleasfre), capable of being 
converted into a billiard or bagatelle le, with or without pocket, and 
po t br as aflixed to ordinary billiard tables, 


1328. J. Busu and WU, Weicnmay, Astonjuxta-Birmingham, “ Spring 
fastening for brooches.” — Dated 23rd April, 1868. 

Here the pin or tongue is of the usual construction, one end being hinged 
upon the back of the broech in the customary manner; but the essential part 
of this invention consists tin providing, at the other end of the back of the 
brooch, a box, upon which is caused to work a movable bolt or slide, 
actuated by a flat, or other suitable spring, contained in the said box.—Not 
proceeded with, 

1350 W. H. Rynaxv, Birmingham, *‘ Fastenings 
jewellery.”—Datea 2ith April, 1568, 

The patentee claims the combination or arran L 
shding bar, and springs, and chamber for containing the said barand springs, 
substantially as described and illustrated in the Crawings, whereby the 
releasing of the bow of the fastening is effected by ulling action, and the 
liability to the accicde 
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rement of a hinged bow, 


al unfastening of the said bow thus prevented, 








Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatons, Fue i 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printung, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

1187. V. Gatuxet, Laraussea de Benassais department of the Vienne, France, 

“ Manufacture of steel”— Dated th April, 186%. 

In the specification of a former patent granted to the present patentee, and 
dated 12th December, 1866 (No, 3266), he has described improvements in 
the manufacture of steel by the use of a composition therein set forth. 
According to the present invention he somewhat varies the composition, and 
thereby obtains a better result With this object he takes, by preference, 
iron which has been submitted to one rolling only, and called puddle bar, and 
he coats this iron with a cement or paste prepared from the following ingre- 
dients:— Wood charcoal, 20 parts; soot, 12 parts; lamp black, 14 parts; 
ivory black, | part; anthracite, 1 part; graphite or phimbago, 1 past; car- 
bonate of lime, 33 parts; carbonate of potash, 3 to 20 parts; carbonate of 








soda, 10 parts; caustic potash, 1 part; ordinary or sea salt, 1 part; sal 
ammo.uiac, 1 pari; clay, 13 parts; oxide of manganese, 3 parts; resin, 3 
parts; v r, 10 par The salts should be mixed with the water before 
addias the other ingredicnts, In some cases he omits the soot, lamp-black, 





ivory-olack, an : », carbonate of soda, caustic, potash, and sal 
am nouiac, and employs the other ingredients in combination, but increasing 
the proportion of charcoal to fifty parts. The iron thus coated is heated, and 
it may afterwards be melted, 








1268. A. P. Paice, Lincoln’s-inn-fields, and J. A, Wanxuys, London Institu. 
tion, Finsbury Circus, London, ** Preparation and use of anzsthetics.”— 
Dated 17th April, 1*68. 

Hitherto protoxide of nitrogen (laughing gas), when intended for anes- 
thetic purposes, has been p epared and stored in the ordinary gaseous form, 
which necessitated either the immediate preparation of that gas in the vicinity 
where it had to be administered, or the conveyance of the same in bulky gas- 
holders, or in other recipients. Now this invention relates to the preparation 
of the protoxide of nitrogen im such a form, and in such a combination, as 
that it may be more easy for transport and of storage, and also of being more 
easily purified and more convenient for use when required, and consists in 
effecting the solution of the protoxide of nitrogen under pressure in solvents 
thereof (such for example as alcohol), such solvents being contained in vessels 
capable of being closed, and also of withstanding the required degree of 
pressure for effecting such preparation. The invention also consists in effect- 
ing the solution of the protoxide of nitrogen by means of pressure in such 
angsthetical agents as may be solvents of the same, and which may be useful 

edicinally, such for instance as ether or chloroform, or mixtures of the 
same. 

1267. J, Haroreaves, Darlincton, “ Oblaining ph 
manures.'’— Dated idth April 1868. 

When malleable iron or steel is made from cast iron by the reaction of 
certain salts of soda and potossa, such as the nitrates, chromates, and manga- 
nates, the phosphorus which may be contained in or combined with the cast 
iron becomes fixed in combination with the soda or potassa of the said salts 
in the form of phosphate of soda and phosphate of potassa, in the products 
known as steel slag and steel cinder, mentioned in the specification of letters 
patent granted to the present inventor in 1867, numbered respectively 2046 and 
2114, and, aecording to the present invention, the inventor obtains by certain 
processes, which we cannot here describe, phosphates and phosphatic 
manures from the said steel slag and steel cinder. ~ Not proceeded with. 

1283. W. Matam, Old Kent-road, London, “ Manufaciure of gas.”—Dated 20th 
April, \s68. 

Hitherto dead oils of naphtha and coal tar have not been used for illuminat- 
ing purposes. According to this invention the inventor employs such dead 
oils, feeding the same into heated retorts in order to manufacture gas there- 
from. And he keeps such oils in a sufficiently warm and fluid state by means 
of heated air conveyed to the reservoir containing them by a tube or duc 
leading to or near the bottom of the oil reservoir from the furnace or retort 
chamber. —Not proceeded with, 

1297, L. Bin, Bishop's Stortford, ** Ascertaining the actinic power of light.”— 
Dated 21st April, 1868. 

This invention has for its object to enable photographers and others to 
determine with precision, at any given time, the actinic power of light, and 
to apply that knowledge to practical use. To this end the patentee provides 
a surface on which the light shall fall in such a manner as to produce a 
graduated series of shades, ranging from full light to any desired degree of 
obscurity; and for identifying and defining the shades thus produced he 
applies thereto a graduated figure scale. To the surface thus lighted he 
applies a sheet or strip of sensitive or photogenic standard paper, and obtains 
thereon, by exposure for a determinate time, a graduated representation of 
the progressive change of tone from light to darkness. With such a scale 
for measuring the actinic power of the rays of light, the photographer is 
enabled to decide with precision the length of exposure required for the 
time being for his plate or printing paper, in order to obtain certain deter- 
minate results. 

1309. H. Howse, Lime-street, London, * Safety matches."—Dated 22nd Apri’, 
1868. 

The patentee claims saturating or treating the splints, of which the 
matches are to be made, with a solution of alum, or any other of the chemical 
substances described, or mixtures of such chemical substances, in manner 
and for the purpose specified 
1336. J. Rogers, Barter-road, Islington, “ Preparation and utilisation of 

certain vegetable and Li/uminous products.”— Dated 23rd Apri/, 186%. 

The patentee claims the application and use of cotton, pitch, or other 
residual products resulting from the treatment of vegetable oils, and also the 
residual products resulting from the refining of bituminous or similar 
mineral products, in the manner and for the purpose substantially as 
described. 

1361. P. Spence, Newton Heath, near Manchester, “ Gas used for illuminating.” 
— Dated : 5th March, '>6s. 

This invention relates to the application of a certain material or materials 
for purifying gas, whereby it is deprived of sulphuretted hydrogen. For this 
purpose the inventor employs proto-silicates and proto-carbonates of iron in a 
native state, or as they arise from manufacturing processes.—Not proceeded 
with 
1366. A. Parkes, Birmingham, “ Varnishes.”"—Dated 25th April, 1868, 

In the manufacture of brilliant varnishes, either colou'ed or colourless, the 
inventor employs compound solvents, which dissolve the ordinary varnish 

ums much more freely than the solvents now in use, and which evaporate, 
oe no residue. The compound solvents which he uses consist of rectified 
mineral naphtha, together with alcohol or wood spirit, or vegetable naphtha, 
or tetrachloride of carbon, or bichloride of carbon, or turpentine.— Not pro- 
ceeded with. 

1369. F. C. Hitus, Deptford, “* Manufacture of gas, d&c.”—Dated 25th April, 
1868 





tph and phosphati 
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This invention relates, First, to the purification of gas (more or less per- 
fectly) from sulphuretted hydrogen, carbonic acid, and the bisulphate of 
carbon. The patentee effects the said purification by passing the gas through 
gas liquor, which be purifies and uses in a special manner. The invention 
relates, Secondly, to the utilisation of gas tar, or such crude, by hydrocarbon 
oils as are applicable for burning in furnaces, by burning it or them in retort 
or other furnaces constructed for or adapted to the purpose, as described, in 
order thereby te effect a partial saving in the solid fuel used. 

1340. M. Z, D’Asscuavu, Winsley-street, Oxford-sireet, London, *‘A new 
vegetable medicinal compound, to be used as a remedy for the cure of scads, 
burns, open wounds, swellings, stiff joints, rheumatism, the gout, &c.”—Dated 
24th April, 1868. 

In this compound the following ingredients are used, and in or about the 
following proportions .—The inventor takes of dried juniper berries (juniperus 
communis, or of dried elder berries (sambruns), three ounces , brar from wheat 
(triticum), one pound; bran from barley (hardcum), one pound; bran from 
oats (uvena saliva), one pound. He roasts it in a roaster to a certain degree, 
then pours distilled boilmg water upon it; the quantity must be extended 
according to the strength required. He lets it macerate from twelve to 
twenty-four hours; it is then filtereé for use. This medicine can be taken 
internally, applied externally, or be used in the form of baths, according to 
circumstances.—Not proceeded with, 

1341. I. Baces, High Holborn, London, “ Manufacture of white lad.” —Dated 
25th April, 1865. 

This invention consists, under one head, in effecting double decompositions 
of the soluble salts of lead by alkaline carbonates in the state of hot or boiling 
solutions, and washing the precipitates thereby produced with hot or boiling 
waters; and in subjecting such precipitates, as well as other white leads, in a 
wet state to the action of centrifugal force in a machine such as is well known 
as the hydro-extractor.—Not proceeded with. 

1351. J. Dewar, Kirkcaldy. Fife, N.B., “ Making and preserving manure,” — 
—Dated 24th April, 1568. 

In making manure the patentee dries fish, and then simply bruises it or 
grinds it up into a meal or powder, in which condition it is ready for use as 
manure. He also mixes fish prepared as above mentioned with blood, viscera, 
and offal of animals, or with draff or dreg (by which he means the refuse of 
grain used by brewers and distillers), also dried and bruised or ground up as 
above mentioned. To preserve as manure in an inoffensive and innocuous 
condition he subjects these substances to the action of sulphurous acid, 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus 
Electrical Apparatus, Galvanic Batteries, 
1370. E. P. H. VauGHan, Chancery-lane, London, ‘* Telegraphy.”—Dated 25th 
April, 168, 

This invention partly consists in evoking different tones of sound from the 
atmospheric air by metallic machinery or apparatus, and dividing such tones 
into two primary orders of sound, which evoke other orders, such orders of 
sound, when separated or combined in a certain way, forming symbols of, 
and expressing all, the letters of the English alphabet, and all Arabic nota- 
tions. The invention further consists in collecting, reflecting, and directly 
transmitting these symbolic sounds through naked wires free from insulation, 
whether the wires be conveyed beneath the earth or under water, and these 
sounds are so connected by rapid operation of the machines, or so disjointed 
by silent intervals of time, that they become symbols of intelligence, which 
are easily converted into letters and notation, and these are instantly conveyed 
and received at the distal, or receiving extremity of the wire connecting the 
sending and receiving batteries, the construction and arrangement of which 
also form a part of this invention, 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 
1312. T. L. ScoweEn, Allen-road, South Hornsey, “ Bution hooks for boots, 

oes, 4c.” — Dated 22nd April, !>6R. 

This invention has for its object greater security, and, in some cases, 
dispensing with button holes in boots and shoes. and affording greater facility 
in fastenings ; and the invention consists in having the shanks of buttons long 
(length according to purpose), and which shank is placed any cistance from 
the centie to edge of button, ac. ording to the purpose intended for, and bent 
under the button to form a hook. 

1313. T. L. ScowEn, Allen-road, South Hornsey,“ Fastening the bution boot 





without the use of button holes.” — Dated 22nd April, 186%. 
This invention consists in placing a row of hook buttons or suitable studs 





buttons, or hooks, on the button hole piece, in lieu of button holes, and a 
corresponding row placed a little lower than where the buttons ugually are; 

the button piece is then drawn down close to the side of the boot by means 
of a cord, or other suitable article, hooked er entwined alternately on the two 

rows of hook buttons, or suitable studs, buttons, or hooks, and then drawn te 

any degree of tightness required, or loosened for ease without altering the 

general fitting appearanee of the boot, 

1315, W. R. Lake, Soushampton-buildings, Chancery-lane, London, “' Manu- 

Jacturing small articles from sheet metal.” —A communication.—Dated 2ind 

April, 1468. 

This invention is not described apart from the drawings. 

1316. W. R. Laxx, Southampton-butldings, Chancery-lane, London, “‘ Carpet 
linings.” — A communication.— Dated 22nd April, 1868. 

This invention has reference to the manufacture of that class of carpet 
linings in which a sheet or layer of loose coarse fibrous wadding material is 
confined te one surface of a sheet of coarse paper, or between two sheets of 
such paper; the object of the invention being to form the lining in such 
manner that it may be freely handled and used without danger of relative dis- 
placement ef the wadding and paper, such linings being used to underlie 
carpetings for the purpose of protecting them from wear. 

1325. T. Hanpcastie, Lancashire, “ Bowls for mangles, washing machines 
&c." —Dated 23rd April, 1868. 

The patentee claims the application of cocoa-nut fibre or coir, or other fibres 
of palm trees, to the manufacture of bowls for starehing and other mangles, 
washing machines, squeezers, calenders, and other purposes. 

1327. J. Wuirenovuse, Tipton, Stafford, ** Tailors’ or goose-irons,”—Dated 
23rd il, 1x6a. 

The object of this invention is to heat tailors’ or goose-irons by coke, or 
charcoal, or other fuel, instead of by an iron or other metal heater, as is now 
customary .—Not proceeded with. 

1330. G. P, and J. Stipo.pH and T. Simpsox, Woodbridge, Suffolk, “ Brush- 
ing ands ing machines.” — Dated Yard April, 1*68. 

The patentee claims the constructing brushing and sweeping machines in 
such manner that the brush is driven by a driving-wheel or wheels acting on 
the body of the brush intermediate of the length of the brush, either by 
direct contact or through an interposed band. The patentees also claim the 
constructing brushing and sweeping machines substantially as described. 
1335, J. Rerp, Glasgow, ** Casks, &c.”—Dated 23rd April. 1868, 

The First part of the invention consists of an improved mode of cutting the 
staves. To effect this, knives or cutters, attached to a reciprocating frame, are 
employed, by which each head of the staves are cut to the proper curve at 
one cut. ‘the knives or cutters may be made by one or more pieces, one end 
of which may be attached te the frame by a hinged or pivot joint, and 
adjusted by set screws, so that the machine may be capable of cutting staves 
of various sizes, and adjustable to any required curve. Another part of this 
invention consists of an improved methad of bending and heating the staves. 
Another part of the invention consists of an improved method of “ croesing ” 
and dressing the ends of the staves so that inequalities in the thickness of 
the staves of undressed barrels, casks, or other similar articles will appear 
in the interior instead ef the outside of the barrel, cask, or other article, as in 
the present mode of construction. Another part of the invention consists of an 
improved method of forming the ends of barrels, casks, or other similar 
articles. Another part of the invention consists of an improved trussing 
machine in which the barrels are built up and trussed. 

1337. J. Casson, Sheffield, “ Sawing wood.” — Dated 231d April, 1868. 

This invention relates more especially to that class of machinery for sawing 

wood in which a cireular saw is used, and the invention consists in an 

ana truction of parts whereby the wood to be sawn 1s fed to 
the saw continuously, that is to say, without the necessity of stopping or re- 
versing the machinery, and the top of the bench is rendered capable of ver- 
tical adjustment. 


1338. A. Canter, Birmingham, “ Nails, spikes, and bolts."—Dated 23rd Avril, 
868 





This invention consists in the arrangement or combination hereinafter 
described of the parts of machinery for the manufacture of nails, spikes, and 
bolts, from bars or reds of heated iron or other metal The said machinery is 
constructed essentially in the following manner: -The feeding of the bar or 
rod of heated iron into the machine is effected by a pair of rolls working 
in a nearly horizontal plane. To one of the said rolls an intermittent rotary 
motion is commynicated by means of a ratchet wheel and pawl, the pawl lever 
receiving a reciprocating motion from a cam on a side shaft geared to the 
principal shaft of the machine. When motion is communicated to the roll 
carrying the ratchet wheel, it carries forward the heated nail rod between 
and the ether roll The nail rod is fed imto the machine immediately over 
the end of the heading die, the upper edge of which heading cofstitutes 
the edge against which the nail rod is cut off by descent of a movable cutter, 
the heading die being stationary during the cutting off of the length of nail 

The cut off length of rod is carried down and seized by a grip moving 
vertically, between which and a lower grip, having motion in a horizontal 
plane, it is held immediately in front of the heading die, which now advances 
and forms the head on the rod. Simultaneously with the heading the point- 
ing is effected, The pointing machinery consists of an inclined upper tool, 
which is ht and supported over the end of the rod, while a roll, or a 
portion of a roll, moves under the end of the red, and pressing it against the 
said inclined tool inclimes or tapers the said end of the rod, and thereby points 

i. During the powting of the nail the lateral spreading of the metal is 
prevented by side tools pressed up against it by.screws After the heading 
and pointing the heating and jointing tools retire, the side confini 
tools are released, the upper grip rises, and the lower grip slides 
horizontally from under the nail, and the latter falls from the machine. 
The motions of the eutter, the upper grip, and the inclined pointing 
tool are effected by transverse levers or beams worked by cams on 
the side shaft hereinbefore referred to. The lower grip is also worked 
by a eam on the said side shaft, The heading tool is worked by tro 
connecting rods actuated by cams on the principal shaft, and the roll which 
effects the pointing of the nail is also worked by a cam on the principal shaft. 
Where only a portion of a roll is employed it is necessary to communicate to 
it an oscillatory motion. This is done by a toothed quadrant taking into a 
rack on the bed of the machine. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own correspondent. ) 

THe ELECTIONS AND THE IRONWORKS: Mills and Forges stopped 
Monday and Tuesday—Mr. Brocpen and Mr. Ropen Re- 
TURNED: Satisfaction throughout the Trade—MR. Dixon AND 
Mr. Mountz ror Brrauincuam: Their Trade Knowledge— 
PROSPECTS OF ADDITIONS TO THE TRADE MEMORANDUMS FROM 
THIS District—Pic Iron TrapDeE: Better Demand: Higher 
Prices—Tue Sprinc VaLeE Works: Part on again, Part broken 
up—RaiLway [Ron FoR THEEastINDiIES—CoAL: Active Request 
for Thin and Thick: AGITATION FOR RISE OF WAGES IN THICK 
CoaL—THE HaRDWARE BrancuEs: Effects of Electecons— ORDERS 
ENCOURAGING: Markets Mentioned BRrancues: Boiler-making: 
The Diagonal Seam Boers: Chilled Rolls and Iron Machinery: 
Foundries: Pipe-casting: Chain-making: Anrils, Nails, Fire- 
irons: Japanners and Tin Plate Workers: Hollow Warc 
Makers: Brass Founders: Lock Makers: Edge Tool Makers: 
Galvanisers, 

THE ironworks of this part of the kingdom were, many of them, 

not re-opened till yesterday, owing to the election excitement 

consequent upon the nomination and polling on Monday and 

Tuesday. The localities most affected were those about Dudley, 

Wednesbury, Darlaston, Tipton, and Westbromwich. The chief 

disturbing cause was the contest in the new borough of Wednes- 

bury, where although the success of the member returned was 
certain and signal from the beginning, yet much vigorous opposi- 
tion of the rougher kind was threatened from Tipton, where 
resided the candidate who has never had the shadow of a chance 
of success, for whilst the other two candidates were ironmasters 
he was merély a Queen’s Counsel, Mr. Alexander Brogden was 
returned by a majority of 2392 over Mr. Walker, and of 5339 over 

Dr. Kenealy. It is highly satisfactory that the new constituency, 

composed in so very large a degree of working men, should have 

accepted a trade candidate, This I write witbout any reference 
to Mr. Brogden’s political views as the member of a party, but 

because of his position as a member of the iron trade; and I 

should have written the same if Mr. Walker had been returned, 

for here I know no politics other than those which have reference 
alone to the trades of the district. 

The ironworkers and others of Stoke-upon-Trent equally 
honoured themselves by returning Mr. W. S. Roden, a leading iron- 
master in that distriet, in preference to a person who, at one time, 
threatened to contest the borough in the working man’s interest, 
but who had no further claim to the distinction than being the 
editor of the Beehive newspaper. Mr. Brogden avd Mr. Roden 
will render efficient service to the iron trade in Parliament when- 
ever their especial business qualifications are called forth. 





Mr. W, O. Foster has yet to be returned for West Staffordshire, 
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and either Mr. McClean or Mr. Hartley for East Staffordshire to 
complete the complement of legislators engaged in the coal or the 
iron trades, which this district hopes to furnish to the new Parlia- 
ment. 

Mr. Dixon and Mr. Muntz also, who are Mr. Bright's coadjutors 
in Birmingham, possess a metal trade knowledge which will make 
their service of great worth to this district in future legislation, 
by which its commercial interests may be affected. : 

The trade are, therefore, at their several meetings expressing 
much satisfaction, in a business sense, at the result of the elections 
here, so far. 

The orders which are coming in are fewer than they were a fort- 
night and three weeks ago, and the specifications previously in 
hand are more closely worked up. There is not, however, any 
scarcity of employment, nor is there likely to be up to Christmas, 
unless the subsisting demand should fall off in much larger ratio 
than has been yet perceived. z 

The pig trade is in an improved condition, the demand is greater 
this week than last, and there were more sales of lots to supply 

iat ities, and also for forward delivery. In the former 
case current rates are firm, and in the latter a slight advance has 
been got, even in the case in which the forward delivery does not 
extend beyond the middle of next quarter. 

The Spring Vale finished ironworks, near to ;Wolverhampton, 
closed at the suspension of Messrs. Murcott, Wright, and Co., have 
been re-opened on the old side by Messrs. H. D’Siemencourt and 
Co., whilst the new side is being broken up, and its machinery will 
be offered for sale by auction on Monday next. Mr. D’Siemen- 
court was the manager under the late firm. There are no large 
inquiries afloat. To-day (Thursday) the East India Railway 
Company received tenders for 1830 tons of rails, 2620 tons of 
chairs, and 365 tons of fishing —_ bolts and nuts, and spikes. 

Coal is in active request, both in the thin and also in the thick 
coal departments, and some consumers are beginning to complain 
of a want of punctuality in the deliveri.s. . 

In the thick coal district about Dudley the men are being urged, 
in printed placards, put forth by former officers in the defunct 
colliers’ union, to give notice for a rise in their wages of sixpence 
a day, and in some cases the behest has been acted upon, but the 
movement is not general. hiner 

Like most of the ironworks, the hardware factories in Birming- 
ham and several of the surrounding localities did not openthis week 
till Wednesday morning. On that day very little was done, for 
the men had not got over the excitement of the elections, and it 
will be the beginning of next week befcre they have resumed in 
earnest all round. This cessation will go far to keep them slightly 
more occupied from now to Christmas than would have otherwise 
been the case. 

The orders coming in are of an encouraging character, and they 





are received from all the different consuming markets at home as | 


well as from Germany, in particular, on the Continent, from the East 
Indies, and from Northern and Southern America. The wants 
expressed from these quarters embrace all kinds of products manu- 
factured in this district, whether of a heavy or of a light class. 
The most satisfactory feature of the current business is the con- 
tinued inquiry for castings and machinery, intended to be used in 
production elsewhere. Engineering requirements are also of a 
more encouraging kind. The founders and the machinists are 
fairly off for orders in most of their departments. They are, how- 
ever, indisposed to admit that they are doing all that they could 
do, or that they have many orders in advance. 

The boiler-makers are likewise all moderately employed, and the 
readers of THE ENGINEER, in particular, will not regret to know that 
the demand for boilers thoroughly well constructed is increasing. 
We ascertain that Messrs. Wright Brothers, of Goscote, near 
Walsall, are active in the making of boilers upon their diagonal 
seam principle—a principle which they maintain, as the result of 
experiments, gives an additional strength of 40 per cent. over the 
ordinary run of boilers turned out in this district rivetted trans- 
versely. Among other orders they have on hand is one for several 
of these diagonal seam boilers for the Vancouver Coal Company. 

Messrs. Perry and Son, of Hivhfield, who are amongst the first 
houses in the trade for the production of chilled and other rolls, 
and mill work generally, are likewise doing more than they were 
some time ago, and so, too, are Messrs, Wright, Messrs. Roberts 
(Westbromwich), and others. Messrs. Claridge and North are 
likewise employing a large number of hands at their foundry at 
Bilston, and they have lately been working continuously day and 
night in pipe casting. The firms who are engaged upon railway 
work are scarcely so actively employed as they were, and there is a 
perceptible falling off in the nut and bolt department in particular. 
This is, in a great measure, attributable to the termination for the 
present of the orders on account of Russia. 

The marine chainmakers are doing slightly more than was the 
case a short time ago. The same remark applies to the pit chain- 
makers, and they all hope that soon considerably more activity 
will be evinced in their department by reason of the greater 
freedom with which they will be able hereafter to tender for 
Government work. 

Anvils are not in brisk request, and nails are not more than 
steady; but in fire-irons there is more doing.: 

Coming to the lighter class of goods, we have to report that the 
japanners and tinplate workers are all fairly occupied. As was to 
have been expected at this season of the year, coal scoops are being 
made in large numbers, in great variety. Culinary articles turned 
out at some class of works are in fair request, and all kinds of 
reliable inventions in this department of manufacture, by which 
economy in the kitchen is effected, experience a brisk sale. The 
chief makers of Captain Warren’s goods—Messrs. Loveridge, of 
Wolverhampton—tind that the quantity sent away becomes larger 
almust every month. So, too, with reference to the tea-float. 
Hollow-ware, both trimmed and enamelled, is fairly inquired for 
in Wolverhampton and also Westbromwich, alike for home 
and foreign use. Founders of the light class of brass goods 
are fairly off, and the lockmakers, other than the co- 
operatives in the common stock lock branch, have not 
much reason to complain. In the fine department even the 
co-operatives are busy, and they could do plenty of work 
if they would only accept the prices which are offered them, 
which are 2%} per cent. higher than they were a fortnight ago. 
These men have not yet obtained the assistance for which they 
were looking from certwin gvitlemen, well known for their hearti- 
ness in the cause of industrial co-partneries, and they attribute the 
delay to the elections. Meanwhile they are trying to eke out the 
bare living which they wre, now obtaining by getting up “ enter- 
tainments.” Edge tools of almost every kind afford full employ- 
ment to the workpeoyle. The galvanisers are still busy, especially 
upon coal scutt!es. 








WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent.) * 

Tae Iron TRADE: The Depression Gradually Passing Away, and 
a Fawr Probabi/ity of the Present Year Witnessing its Extinc- 
tion: Trade Steadily Improving: Stocks Greatly Reduced, but 
Prices have not Advanced: Probable Advance of Prices at the 
next Quarterly Meeting: The Improved Feeling in the Home 
Trade Fully Muintained: Sufficient Orders to Keep the Honds 
Fairly Employed ; Operations Somewhat Retarded by Election 
Movements: Steady Increase in the Shirments to America: 
United States Advices Promising a Good Demand from that 
Country—TuHE Pic Iron TrapeE—THE TINPLATE TRADE—THE 
Steam Coal TRADE—NEGOCIATIONS FOR PURCHASING THE 
Biatna Works—Co..iers’ REPORT ON THE DEEP DUFFRYN 
CoLitery--DivIDEND OF THE MINERA MINING COMPANY. 

For some weeks past an opinion has been expressed that the 

depression which has prevailed in the iron trade during the past 

two years is gradually passing away, and there is now a fair proba- 


arisen — the past week to check its progress. Stocks have 
b greatly d, and it is somewhat remarkable that stocks 
being so low prices have not advan pects, however, are 
cheering, and several makers refuse to accept orders for delivery 
next year at present rates. This is an unmistakeable sign of prices 
improving, and it is pretty generally believed that an advance will 
take place at the next quarterly meeting, which is anxiously looked 
forward to by both buyers and makers, The improved feeling 
which lately sprung up in the home trade is fully maintained, and, 
notwithstauding the adverse influences on home operations of 
unusual ardour, orders continue to be given out with greater free- 
dom than for many months past. Makers have sufficient orders 
on their books to keep the hands fairly employed, and there seems 
to be a good prospect that they will continue to be busy during the 
whole of the winter months. During the week operations at some of 
the works have been somewhat retarded by tion mov ts, 
and with the exception of at Newport, where the military were 
ordered to charge the mob, and unfortunately two persons were 
killed, the borough elections have passed off in an orderly manner. 
There is a steady i in the shipments to America, and the ad- 
vices from the United States give promise of a good demand for 
that country. Several shipments of rails are about to be made to 
South America, and the orders from that country, together with 
those on the books, cause the rail mills to be nearly fully em- 
ployed. There is an average amount of busi being t ted 
with continental houses, and it is believed the new year will wit- 
ress an improvement in the demand, chiefly on account of an ex- 
tension of the railway system in various parts of the Continent. 
Inquiries from India are increasing. Bars are in demand, chiefly 
for the continental markets, to which a large quantity is being 














The North-Eastern Railway Com seek powérs to 
the whole of the Ryedale Railway, an rw nee Be erg ~ 
Malton and Thirsk lines and Helmsley; and, in place of the 
authorised line, to make ther com ing by a junction at 
Helmsley, and passtng thence along the low country, skirting the 
Kirby Moorside district, and avoiding the high grounds, ultimateiy 
running into the Malton and Whitby Railway, near Pickering. 
This route is a removal further south for the sake of economy in 
construction. The line is to be made throughout within six years 
from the passing of the Act applied for. The second project is for 
an abandonment in part and substitution of a better scheme in 
the case of the Port Clarence line. Extension of time is sought for 
the construction of the Leeds and Wetherby line on a modified 
scale. It will be remembered that the Board of Trade refused 
to accede to an application for the abandonment of this 
line. The time named in the Yorkshire Lines Act, 1866, is pro. 
posed to be extended for modified works between Boroughbridge 
and Knaresborough, and the connection between the Borough. 
bridge branch and the Thirsk and Malton line, which is to allow 
of the working of the traffic between Malton and Harrogate as one 
a, afford a second through route from to Scar- 
borough vid Harrogate. Powers will also be applied for to extend 
the Weymouth docks and tidal basins, to alter the tolls levied at 
Middlesborough dock, and to make bye-laws with reference to the 
High Level-bridge at Newcastle. 

With regard to the north-eastern district, we may note that a 
few steam tugs are building on the lower reaches of the Tyne, and 
that this branch of local shipbuilding industry appears to be 
improving. It is intended to establish in the spring a line of 
steamers between the Wear and Hamburgh, for the goods, cattle 
and p ger trades. It isexpected that the Barrington Colliery, 








sent. For pig iron of the best brands there is an average d 
at current quotations. 

Tinplate makers are tolerably well placed for orders, and the 
mills, as a rule, are better employed than they were. 

The steam coal trade is exhibiting a little more activity this 
week, owing to vessels being more numerous at the local ports 
than for some time past. There is but little improvement in the 
demand from the mail packet stations, the purchases of the 

e 


near Blythe, will be out of work for at least two years; the 
owners propose to erect an engine-house at “bank,” and 
another in the mine, and to carry out besides a number 
of other improvements. The number of furnaces in blast 
in the Cleveland district is eighty-five, and there are 
fifty-five out of blast. A decidedly better feeling prevails in 
the Cleveland iron trade, in consequence of the increased 
d 1 for iron. Orders have come to hand for rails for 





companies being still somewhat restricted. are 
made for the South American ports, and French houses are 
purchasing largely. To the continental markets about an average 
quantity is being sent, and should fine weather continue there is a 
| prospect of the trade speedily attaining a more satisfactory posi- 
tion. For house qualities the demand is steadily increasing, but a 
number of the colliers are indifferently employed. 

In previous reports it has been announced that negotiations had 
been opened by some London capitalists for the purchase of the 
Blaina Works, and that there was a oes, after the vicissitudes 
| of the unfortunate establishment, of being again started. We are 
now enabled to say that these negotiations have, so far, progressed 
| satisfactorily, and there is a fair prospect of their being brought to 
| as y close. 
| _ The colliers at the Deep Duffryn Colliery have just given their 

half-yearly report of their inspection of the pit. The men pro- 

nounce the colliery in good working order, and at the places where 
| they found ‘‘ blowers ” there was sufficient air to prevent accumu- 
| lation of gas. The men of the colliery choose their own men and 
| appoint their own day. Only on the morning of the intended 
| inspection is any notice required to be given, so that they find the 
| whole of the working and waste in its usual working order. It is 
contended by the manager that the men on the spot are the proper 
parties for such inspection, and not strangers; and during the past 
six years the plan has been found to answer admirably. 

At the Paswly meeting of the Minera Mining Company a 
dividend of £4 per share (£25 paid) was declared, free of income- 
ta 





| 
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| xX. 
| The steamers of the Bristol Steam Navigation Company, tradin 
| with the South Wales ports, have been purchased by the Bristo 
| and Exeter Railway Company, the object being to encourage 
| through traffic from South Wales to the west of England. The 
| experiment is certainly a novel one; but it is generally agreed that, 
by granting through rates between the two districts, a considerable 
oa may be secured, the greater portion of it, perhaps, new 
t Cc. 
Not a single parliamentary notice has appeared of any new rail- 
| way scheme in South Wales. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNT e 
(From our own Correspondent. ) 

LIVERPOOL: Mersey Docks and Harbour Board—MIDLAND AND 
LONDON AND NORTH-WESTERN RAILWAyYs---—STATE OF TRADE: 
Sheffield: South Yorkshire—WAaTERWORKS EXTENSION : Oldham : 
Preston, Lancashire, and Yorkshire Railway : NoRTH-EASTERN 
RatLwaY—NoktTH-EasteRn District: Shipbuilding Industry : 
The Cleveland Iron Trade. 

AT the last meeting of the Mersey Docks and Harbour Board, 

the minutes of the proceedings presented by the works committee 

included ‘a recommendation for the construction of new storm 
gates at the Canada dock, at an estimated cost of £4000 to £4700. 

The committee stated that they had also considered a letter from 

Messrs. Baxter, Rose, and Norton, referred to them last week, and 

they had resolved to inform them that the committee wished to 

see their plans and to have an interview. The proceedings of the 
committee were confirmed. A letter was read from Messrs. Lace, 

Banner, and Co., on behalf of the Mersey Railway Company, to 

the effect that the company had already received Parliamentary 

sanction for the construction of a railway from Church-street, 

Liverpool, to the Woodside Hotel, Birkenhead, by means of a 

tunnel under the Mersey, by a shorter route than was contem- 

plated by the schemes which had been recently before the board. 

The company asked that an interview might be granted, so thatan 

opportunity should be afforded of explaining, through Sir Charles 

Fox, the advantages of their scheme. It was decided that Sir 

Charles Fox should be informed that the works committee would 

be happy to meet him. 

The Midland and the London and North-Western Railway 
Companies have concluded an agreement, which they have 
heen negotiating for some time past, for the joint use of the 
Lancaster and Carlisle Railway on equitable terms, and with joint 
management. In consequence of this agreement the Midland 
Company will be relieved from the necessity of making the Settle 
and Carlisle line, for which they obtained powers in the session of 
1866. Of course the abandonment of the Settle and Carlisle line 
will require the sanction of Parliament, 

The condition and prospects of Sheffield trade are considered to 
be brighter now than they have been for some time past. The 
state of the American markets is more hopeful, and some large 
American makers have been purchasing more freely than before. 
The file trade has become more active; several large firms are 
increasing the number of their hands, and are giving out more 
work to their old men. The heavy branches are moderately 
active, There is a good inquiry for steel railway rails, but not so 
much is doing in springs and buffers as was the case a few weeks 
since. The iron trade is becoming busier; a fair demand is also 
experienced for most descriptions of steel. 

The iron trade of the South Yorkshire district continues in a 
tolerably satisfactory state. The furnaces of the district are turm 
ing out a good deal of pig, and there is in consequence a consider- 
able consumption of coke. There has been a considerable 
improvement in the demand for the best qualities of Barnsley 
house coal and Silkstone for the metropolis. 

The corporation of Oldham will apply to Parliament next session 
for powers to extend its waterworks. A similar application will 
be made by the Preston corporation. 

The Lancashire and Yorkshire Railway Company will apply to 
Parliament nex® session fv in extension of time for the comple- 





bility of the present year witnessing its extinction. The trade has 
been steadily improving for some few weeks past, and nothing has 





tion of certain authorise! br. nch lines in the West Riding of the 
county of York, 





Russia, Austria, and the American continent. It is stated that the 
makers of the district have already secured a sufficiency of orders 
to keep their mills going during the winter. The bar iron trade 
continues in rather an unsatisfactory state. The local shipbuilders 
are reported to be rather better employed. The pig iron trade 
shows a fair amount of animation; the demand is increasing both 
on home and foreign account. Forge iron is also in good request, 





PRICES CURRENT OF METALS AND OILS, 





































1868. 1807, 
Correr—British—cake and tile,| 2 #, d. £4 ad) 2 a 224 
per ton 7 0..74 0 075 O 0.. 76 00 
Best selected 0..76 0 0} 77 0 0..78 @ @ 
Sheet ...... 0.. 79 0 0} 78 0 0..80 0 @ 
Bottoms.... 0..82 0 084 0 06.. 000 
Australian, per ton 0.. 30 0 0) 80 0 0.. 85 @ 0 
Spanish Cake 0..72 0 0} 71 00... 0006 
Chili Bars.... 0.. 69 0 0/69 0 6... 6919 0 
Do refined ingot .... 0..73 0 970 019.. 0 00 
YELLOW METAL, per Ib. . 6 89 O06 6 O 6 0 OR 
1808, pig in Scotland, ton. 0 cash. 213 5 
elsh,in London . 0.. 615 0} 610 0.. 000 
0.. 6 0 0} 510 0. Of0 0 
6.. 710 0} 710 0.. +h 0 
Rail, in Wales ...... oe coccee 515 0.. 6 0 0 515 0.. 600 
Sheets, singles in London... | 9 5 0.. 0 0 0) 9 5 0.. 910 0 
Hoops, first quality ........ 650.. 000 8 5 0... 8100 
Nailrods.. ....05 cecececseees 77 6.. 710 0| 710 0. 000 
Swedish...... ee cccere coccee 917 6.. 10 5 0} 10 56 0... 1010 0 
LEAD, Pig, Foreign, per ton 16 7 6.. 1810 0} 18 15 0.. 19 0 0 
BA, GA. cecsccecsocece 2162 6..291 5 oar 0 0.. 000 
Other brands soos coveee| 19 0 0..19 5 OF 19 5 0.1. 1910 0 
Sheet, milled.....+--seeeeees 20 0 0.. 0 0 02010 0. 000 
Shot, patent.... ao =~ ° : : 23 ; ~ : : : 
.. a oe 
27 0 0.. 28 O 0} 2710 0.. 28 0 0 
26 0 0.. 29 0 0} 28 0 0.. 29 0 0 
4 6006008.. 0 0 0 4410 0. 0 00 
617 0.. 0 0 0} 617 0.. 000 
SPELTER, Silesian, per ton 2010 0.. 2010 6 2112 6.. 000 
English V & S..ccccees 209 5 0..20 7 6 000. Ovo 
ZINO, ditto sheet .....scesceese | 27 0 0.. 0 0 »/ 288 0 0. 0 0 0 
STEEL, Swedish faggot ....++06 000. 006) 000. 000 
BeBcccccccccccccocccccccece | 16 15 8. 15 6 O15 & 0.. 16 10 © 
TIN, Banca, per cwt...... -| 52 0.. 5 3 0} 41210. 000 
Straits, fine—cash .... ee 5 10. 0 0 0} 4 910. 410 0 
For arrival ...... . ° 5 20.. 000 411 0. 000 
English blocks ....... ° 563 0.. 5 3 0} 415 0.. 416 0 
Bars ..se-scocecccess 56 40... 0 4 0} 416 0.. 417 0 
Refined, in blocks .....-.. 56 6 0.. 5 6 oO} 4186 O.. 419 0 
TINPLATES, per bx of 225 sheets 
EC CORE oo. ccccvecce coccce| | 2 Goo 2 3 O] EB 8 Oe 1 4 O 
IX ditto .. 176. 19 0 19 6. Li O 
IC charcoal . 180. 190 19 0. 110 0 
IX ditto ...6++- 114 0. 115 115 0.. 116 0 
COALS, best, per ton 019 0.. 019 6| 113.13 0 
UUNEF SOTTS ceveseees 013 6.. O18 6) 013 9.. 1 6 9 
OILS, per tun, Seal, pale 3510 0.. 0 0 O41 0 0. 900 
Bro serecececes gi 0 0.. 32 0 O 36 0 0.37 0 0 
Sperm, body ....++« 96 0 0. 0 0 o112 0 0.. 000 
Whale, South Sea, pale 38 0 0.. 40 0 0} 3910 0.. 000 
MM essccetivcvtcorest1 a 8 OB 8 ERBwW OA. 2B 9 
33 0 0.. 44 0 0} 36 0 ~~ ° 0 
32 0 0.. 0 0 0} 35 O O.. 0 
66 0 0.. 67 0 9 69 0 0.. a 00 
65 0 0.. 0 0 0} 67 O 0.. 67 0 0 
4410 0.. 0 0 a} 4008 0.000 
28 0 0. 0 0 0| 35 10 0.000 
Rapeseed, English pale ......| 34 9 0.. 0 0 0 3910 0.. 000 
eee ee 222222 3 10 01. 32 0 0 36 10 0.. 37 0 0 
Foreign pale..... 3410 0.. 35 v 0} 4010 0.4. 41 0 0 
Brown . 32 0 0.. 32 10 0) 88 0 0. 0 0 0 
Lard sesee 67 0 0..70 0 062 00... 000 
Tallow .eceses eeeee 37 0 0.. 38 0 0} 36 0 0..38 0 0 
PRICES CURRENT OF TIMBER. 
1868. | 1867. || 1868. | 1867, 
Per load— £54 6 |4 & £4 4 || Por load— £42440 4644 
Teak ...0+0ss0-.10 10 1910] 9 0 1010 || Yel. pine, per reduced O. 
Quebec, red pine .. 3 41 | 3 0 410 || Canada, Ist quality 16 017 © 17 01810 
yellow pine.. 3 0 4 0/ 915 4 0 Qnd do... 1 512 O 111012310 
&. John’s N.B, 0 @ v O| 0 U O 0}! Archangel, yellow. 101/,138 5 111013 0 
Quebec, oak, w’ 5 5 6 0] 5 5 510|| St Petersburgye 10 012 0) 101031 0 
birch. 315 41 | 310 410 || Finland ........ 575 809+ 
40 417| 8l0 5 0 ; @v%00 
oeo0;/0000 9 81010 10 
4.5 510)°310 o 0} ¥ sogr 
210 4 0/ 3 0 8 0 || Geffe, yellow...... 9on°0 
21» 0}; 3 0 810! erhamn .... 9 01010) 9 0110 
315 3 O| 3 O 3 5 | Christiania,per OC. 
Swedish .......0.2 22 6/202 5 1aft. by 3 by 9$ 1010121)} 0 0 00 
Masta, Qued rd.pine 4 09 6 0) 607 in. yellow .... 
yi. pine 410 60) 5060 pu eet | 014 019% 015 1 4 
rad pine? 0 00/0000 per 40ft, Sin... 
Lathwood,Dantafm. 510 610| 410 5 0 | Staves, per standard M. 
‘St. Peter’s 710 810] 610 7 10 || Quebec pip....... 67 10 % 0) 75 oe § 
Desks. por 0 208. by SO. ES ee —— 2210 0 0) 19 O2 
ee 12 018 ©] 1x 10 15 10 Pipe te § 135 9 150 0 110 0 130 0 





THE MANUFACTURE OF WATCHES AND CLocks.—A most interest- 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and progress of watch and clock making, ha 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
99, Westbourne Grove, and the City Steam Factory, 58 and 60, 
Ludgate Hill. The book, which is profusely illustrated, gives a 
full description of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work. 
By its aid persons residing in any part of the United Kingdom 
India, or the colonies, are enabled to select for themselves the 
watch best adapted for their use, and have it sent to them with 
perfect safety. Mr. Benson, who holds the appointment to the 
Prince of Wales, sends this pamphlet to any address on receipt of 
two postage stamps, and we cannot too strongly recommend it to 
the notice of the intending purchaser.—[ADVT. ] 
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LIVERPOOL. 
No. III. 


Iw 1816 the project of a Runcorn Gap bridge again came 
up; the site was surveyed by Telford and other eminent 
sineers, and six different plans were presented, one for 

a stone bridge of seven arches, one for an iron bridge of 
five, one for a timber bridge of two arches, one for a 
framed timber bridge of five arches, one for a chain bridge 
1600ft. span, with a roadway 110ft. above high water, and 
one for an iron bridge of nearly similar construction and 
dimensions, but consisting of iron bars faggotted together 
instead of being fastened by chains. In the month of May, 
1815, immediately after the resumption of commercial inter- 
course between Great Britain and the United States, steam, 
already successful on the Clyde, the Thames, and in 
‘America, was first introduced on the Mersey. The first 
vessel arrived from the Clyde, calling on her passage at 
Ramsay, in August and September, 1815. Mr. Egerton 
Smith wrote a series of letters in his own paper, the Liver- 
Mercury, urging the merchants and shipowners to in- 
troduce steamboats for the purpose of towing vessels out 
to sea. It is unnecessary to quote his arguments, or to do 
more than simply record the fact that from that time for- 
ward Liverpool has been amongst the most prominent and 
enterprising of all our ports in the construction and em- 
ment of steam vessels, and now possesses by far the 
est fleet of ocean-going steamers in the world. We will 
uote one passage from Rillinge’s Liverpool Advertiser, 

‘ov. 14th, 1815, in relation to the first mail line established 
between Holyhead and Howth:—“These vessels are lug- 

-rigged, and capable of making good voyages without 

e machinery, which can be hoisted out of the water at 

ure. They are 77ft. in the keel, carry 112 tons, and 
draw 9ft. of water abaft. Three weeks since a gentleman, 
from whom we obtained the information, left Holyhead 
in one of the steamboats, which worked out of the 
harbour in company with a sailing packet, having 
an express on board for the Irish Government. 
Qn landing at Howth a messenger was despatched 
to the castle at Dublin, to apprise Government that an 
express, outsailed by the steamboat, was on its way; which 
express they received in eight hours after. By one of these 
boats the victory of Lord Exmouth, at Algiers, was known 
in Dublin several hours sooner than it otherwise would 
have been. Last week the Hibernia, which is the name 
of one of them, took over sixteen cabin passengers.” We 
find the first launch of an ocean steamer in Liverpool 
taking place on the 20th September, 1820. She was named 
the Count de Palmella, and made the voyage to Lisbon in 
four days. In March, 1818, the river embankment, at the 
western side of the Princes Dock, was completed, which 
enabled the building of the dock to be carried on steadily. 
The eastern wall had already been finished, having been 
built in five hundred days from the date of its commence- 
ment, in May, 1816. The building of the western, or sea, 
wall was proceeded with vigorously whenever opportunity 
allowed; but it was necessarily much interrupted, as the 
foundations could only be laid at the lowest tides, and even 
then the weather frequently interfered. “In March last,” 
says the paper already referred to, Billinge’s Liverpool Ad- 
vertiser, “ the low-water workings at the base of this stu- 
dous wall were wholly prevented by the tempestuous- 
ness of the weather. However, the loss was in a great 
measure compensated in September and the beginning of 
October, by the laying of six courses of balks, extending 
105 yards in length. A similar operation, it is expected, 
will take place on this and the two following days, when 
the dock artists and engineers hope to be enabled, if the 
weather prove fair, to lay three or four more lengths of 
these balks.” In February, 1824, a Bristol paper compares 
the respective commercial positions of Bristol and Liverpool 
as follows :— 

Bristol Dock Dues: In 1814, £18,242; 1822, 
£18,494 6s. Gd: Increase, £252 6s. 6d. Bristol Post 
Office Revenue: In 1814, £39,554; 1823, £35,146: 
Decrease, £4,408. Liverpool Dock Dues: In 1814, 
£59,741 2s. 4d.; 1822, £102,405 17s. 4d.: Increase, 
£42,664 15s. Liverpool Post Office Revenue: In 1814, 
£43,996; 1623, £55,126 : Increase, £11,130. 

After the conclusion of the war from 1814 to 1824, the 
commercial prosperity of Liverpool increased beyond all | 
precedent. During these years the number of vessels which | 
paid dock dues in the port increased from 548,957 to 
1,810,914 tons ; and the income of the Dock Estate rose 
from £59,741 2s, 4d. to £130,911 11s. 6d., and from that 
time up to the present day the commercial greatness and 
riches of this important seaport have advanced without 
acheck. The following table gives the shipping tonnage 
and dock revenue returns of Liverpool from the year 1801 
to the year 1824, and will show the advance made during 

first twenty-four years of the present century, marking 
the period of the war, during which and the succeeding 
ten years, a manifest difference is perceptible. 

€ now come to an era in the history of Liverpool, the 
particulars of which, though well known to the engineer- 
ing world, exercised too important an influence on its 
prosperity for us to pass them over in silence. We refer to 
the introduction of railways, of which Liverpool may almost 
be considered the birthplace, as it was the capital of Liver- 
pool merchants, assisting the inventive power of George 





Stephenson, which laid the foundation of that stupendous 
network of railways which has given so great an impetus 


to the trade of the world, we may even say creating the | 


greater part of it. In 1825, as we all know, the subject 
was first brought before Parliament, when the bill was 
introduced for the construction of a line between Liverpool 
and Manchester. Tramways worked by horses had for 
many years been in use at the Newcastle collieries, and 
even in this way had been found preferable to the ordinary 
mode of carriage, though not so economical as canals where 


the distance to be traversed was great, and the greatest | 
| tains by the prosecution of her splendid dock works, the 


speed usually obtained on them was only from three to 
four miles per hour. 
The promoters of the line between Liverpool and Man- 
chester contemplated expending £400,000 on its construc- 
on; but as a preliminary step to bringing the bill 


before Parliament, Mr. George Stephenson, Mr. John 
Rastrick, Mr. Sylvester, Mr. Brunton, Mr. Philip Taylor, 
and Mr. Nicholas Wood, of Killingworth, visited Newcastle, 
the scene of Stephenson’s previous labours, for the purpose 
of experimenting on the lines there. As may be supposed, 


From the beginning of the Century to the end of the War. 


| 
| Dock revenues, 


Vessels. Tonnage. 





459,719 
510 691 
494,521 
448,761 
463,482 
507,825 
652,309 
516,836 


5,791 
5,225 
6,023 
6,729 
5,616 
4,599 
5.351 
5,706 é : | 





59,741 


From the close of the War to the end of the Year 1824. 


Years. Vessels. Tonnage. Dock revenues. 


8. d. 
76,915 8 8 
92,646 10 9 
74,889 16 4 
98,538 8 3 
110,127 1 8 
94,4°2 11 10 
94,556 9 1 
102,403 17 4 
115,783 | 6 
130,911 11 6 


1815 


| 

6,440 
1816 } 
' 
} 


6,888 
6,079 
6,779 
7.8'°9 
7,276 
7,819 
8,136 


7¢9,849 
774,243 
653,425 
754,690 
867,318 
805,033 
839,848 
892,902 
1,010,819 
1,180,914 


1817 
1818 
1819 
1820 
182 
1822 
1823 
1834 


8,916 
10,001 


considerable opposition was offered to the proposed rail- 
way by the canal proprietors, and their objections would 
carry some weight when its most strenuous advocates could 
only venture to claim six miles an hour as their highest 
speed, when examined before the parliamentary committee ; 
whilst their adversaries were prepared to deny them even 
this ; and the arguments used by Mr. Harrison, the counsel 
for the canal proprietors, in his closing speech before the 
committee, laid great stress on this point ; “ The project of 
this railway,” says he, “ was entirely founded upon the loco- 
motive engines. It was set on foot with a view to the ex- 
pedition that would be derived from the use of them. All 
the pamphlets published about it gave us twelve miles an 
hour as the rate at which they were to go. You were to 
gallop from Liverpool to Manchester at the rate at which 
the mail-coaches have tried to go, but never accomplished. 
How do we stand upon this part of the case? All these 
promises of expedition of twelve milesan hour, literally before 
the counsel against the bill had addressed the committee, 
came down to six ; and yesterday and to day we find, in the 
best weather, and underthe most favourablecircumstances,the 
expedition is diminished to four or five; and, whenever you 
come to rain or mizzling weather, or damp weather, it is 
reduced to two, two and a-half, or three miles an hour. Is 
Lancashire a county free from rain? Have you no mizzling 
weather, no snow? I should rather suspect—and I do not 
mean to calumniate the county of Lancashire, for I have 
travelled through it with great delight—it is a county 
which has as much rain as any other county on that side of 
England. Unless, then, they can rarify the atmosphere as 
quickly as the locomotive engines go along, the locomotive 


will have so many inconveniences to contend with that it | 
will come down to the speed of a common horse-power. | 


But, not content with goods, they are to take passengers. 
Now, set them off with horses before them; set the pro- 
prietors of the railway travelling on their own road, 
from Liverpool to Manchester in wagons, at the rate of 
four miles and a-half an hour; it is impossible to state it 
without presenting something ludicrous to the mind !” 
Such was the opinion of many people on the subject of 
railways when the Liverpool and Manchester project was 
set on foot, but its promoters were not to be so easily 
daunted, the more especially because an application to the 
acting trustee of the Duke of Bridgewater for a reduction 
of the rate of freight between Liverpool and Manchester 
had met with a decided refusal. The proceedings were 
carried on with unabated vigour, and Mr. James, a Birming- 
ham engineer, was requested to make an ocular survey for 
the line. This gentleman’s plans and estimates were not 


| completed in time for the session of 1823, but he stated in 


a preliminary report “that from their commencement the 
works may be completed in eighteen months, on a capital 
not exceeding £100,000; but the parliamentary survey and 
estimates will state the sums at which contractors will be 


found to execute the work.” These necessary plans and | 


estimates, however, though repeatedly promised, were vever 
produced; much time was consequently lost, and it was 
not till 1824 that the matter really began to make progress. 
On the 24th of May of this year, a meeting of those most 
interested in the formation of the line was held, and it was 
then resolved “that a company should be formed for the 
construction of a railway between Liverpool and Manches- 
ter without further delay; that the capital should consist 
of £300,000, to be divided into 3000 shares of £100 each, 
1000 of which should be appropriated to Manchester, and 
1000to Liverpool, and that 2000 should be reserved for land- 
owners on the line, and for such other persons as the com- 
mittee might approve of.” George Stephenson was to bethe 
sole engineer. It is unnecessary to follow out the protracted 
struggle for the bill of this, substantially, the first railway, 
the preamble of which was carried in committee after a 
forty days’ contest by a majority of one, the numbers being 
36 to 35; nor need we recapitulate the engineering difficul- 
ties to be overcome, and the dauntless perseverance with 


| which they were met and mastered by the genius of 


Stephenson. Suffice it to say that in canals and rail- 
ways Liverpool has a valid claim to the foremost place in 
the history of engineering progress, which she still main- 


description of which as they exist, will be the principal 
object of our future notices. Before resuming the suc‘ect 
of the docks we may mention that in 1825 the Rock Furt, 
still the only protection to the Mersey, was commence: d, 


This fort was then armed with long 36-pounders, which 
were at that time considered to pen Rat effectually the 
entrance to the port. 1827 saw the introduction of 
Mr. McAdams’ system the first’portions of the Liverpool 
streets, and in June of the same year the foundation stone 
| was laid of the Rock lighthouse, built of limestone, 86ft. 
high. Mr. John Foster, jun., was the architect, and the 
tower is still one of the handsomest of its class in exis- 
| tence. Later in the same year the semaphore telegraphic 


~ | system was put in operation between Holyhead and Liver- 


| pool,and,as a Liverpool paper states, “it was announced at 
nine o’clock (5th Nov.) that the wind had changed at the 
head from south-west to west. This change did not take 
place at Liverpool till an hour after, and, as the telegraph 
communication was made in five minutes (the distance 
being 128 miles), it may be said that this is a messenger far 
outstripping the wind in speed.” How little did the writer 
| of this observation forsee that the news for his own journal 
| could now be transmitted from New York in about the 
same space of time, and with vastly greater certainty. 
The summer of 1833 saw the completion of the fifth dock, 
specially designed for the timber trade, and occupying the 
site of the dam of a tide-mill formerly known as Jackson’s 
Dam. This dock is described “as a splendid specimen of 
mural architecture, and its vast and capacious quay laid 
| down on the east side as an inclined plane, expressly 
| adapted to the landing of timber, together with the finish- 
ing of the locks and the elegant and appropriate erections 
by which the walls are surrounded, adds another appendage 
to the port, of which the metropolis of the kingdom might 
justly be proud.” 








SOLAR ECLIPSES. 


Durine the past few weeks much space has been given 
in these columns to the results of the observations of the 
| great eclipse, as seen in all parts of tropical Asia. Spectro- 
| scopic and photographic observations of total ecli form 
| comparatively new branch of science, in which expe- 
| rience has to be gained. As there will be another total 
| eclipse next August, visible throughout the greater of 
| the United States of America, little time should be lost in 
| using the knowledge just gained in preparations to obtain 
| further results next year. 

The simultaneous discovery by Mr. J. Norman Lockyer 
|in England, and by Dr. Janssen in India, that the solar 
prominences may now be examined without the aid of an 
eclipse, is by far the greatest scientific event of the past few 
months. Another leading discovery is that the prominences 
| are vast volumes of flaming gas, often many thousands of 
miles high. Another important discovery, made by Mr. 
Lockyer on the 5th of this month, is that the whole body 
of the sun is covered with an ircandescent envelope of gas, 
five or six thousand miles thick, out of which layer the 
great prominences of more intense chemical action shoot up 
here and there. The lines of Fraunhofer always told of 
the actuality of this envelope, but Mr. Lockyer has esta- 
blished spectrum analysis upon a firmer basis than ever, by 
having actually seen the same. A little further back in 
time we have the evidence given by Dr. Balfour Stewart 
and others, that the solar spots are caused by the down- 
rush of a comparatively cool absorbing atmosphere, and 
| that the number of and sizes of the spots are influenced by 
| the positions of the planets. Altogether, then, scientific 
| knowledge of the physical constitution of the sun is in- 
creasing rapidly; every step, however, being gained at a 
very considerable expenditure cf hard work. 

The observations made during the last great eclipse give 
evidence that complete examinations of the solar promi- 
nences cannot as yet be made without the interposition of 
the moon. Mr. Lockyer can only see three gaseous lines 
with his apparatus, as a rule, and sometimes a fourth, The 
| observers of the eclipse, not being troubled with the over- 

powering light from the limb of the sun, often saw more, 
The weather was bad near Africa and throughout the west 
of India, so that the further the observers were stationed 
eastwards the better, as a rule, did they see the eclipse. 
Even off the eastern coast of India the weather was misty. 
This state of the weather may account for the fact that, 
although three or four was the number of spectroscopic 
lines generally seen in India, M. Rayet saw ten in the 
Malayan peninsula, though his drawing only contains nine. 
The weather was fine during his observations, and there is 
a tone of decision and certainty in his report, not to be 
found in those of Messrs. Tennant and Herschel. Further 
east still, at Borneo, where the weather was faultlessly 
bright, and the eclipse in the zenith, the observers saw that 
the prominences were not all of the samecolour. It would 
seem, then, that different prominences give different lines, 
and that only the brighter lines in the us spectra can 
be seen without the intervention of the body of the moon. 

The discrepancy between the reports as to the colour of 
the prominences is very great. Major Tennant, and the 
observers at two other stations during the last eclipse, say 
that they are white. Several others report them to have 
been rose-coloured, and one observer says they are dark 
red. Mr. Pope Hennessy says that they were white to the 
naked eye, but some were rose-coloured, and some blue 
when seen through the telescope. During the eclipse in 
Spain, in 1860, the Astronomer-Royal and Mr. Warren de 
la Rue described the prominences as red, whilst other as- 
tronomical observers, stationed afew miles off, reported 
them to be white. If we assume them to be white promi- 
nences, and put down the rose tint to some uncorrected 
colour in the optical parts of the telescopes, the conflicting 
statements may, to some extent, be reconciled. But this 
will not get over the “dark red” report, or the fact that 
prominetces of different tint were seen in the same tele- 
scope in Borneo, The light cannot be of a pure red colour, 
because red has no action whatever upon photographic 
plates, and could not be photographed. Violet acts power- 
fully upon photographic films, and the intense heat of the 
sun would, as far as experimental experience can teach us, 
have a tendency to make many substances throw out rays 
of high refrangibility, and be averse to the ee mae of 
red light. Another difficulty has likewise to be taken into 
'ascount. No two observers see any object of exactly the 
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same colour. The eye of one man will slightly redden 
every object he sees, and the eye of another, perhaps, make 
them look a little bluer. Hence, if the prominences be 
feebly coloured, there will be plenty of variety and con- 
tradictions in different reports. 

One fact comes prominently forward after consideration 
of all the spectroseopic reports of the eclipse, namely, that 
the observers had too much to do, especially when the 
weather was not very favourable. During the next eclipse 
in America it would evidently be good policy to divide 
the spectrum among several observers, giving each his own 
length to attend to, and no more. Lieutenant Herschel 
lost one or more lines while shifting his micrometer wires. 

The imperfect results obtained in the photographic work 
under Major Tennant point out lessons of wisdom for the 
future. He reports that the plates were all under-exposed, 
and covered with spots from the drying of the nitrate of 
silver solution upon them by the heat. The negatives 
themselves have not yet reached England, As Dr. Vogel 
reports, and experienced photographers know, English col- 
lodions contain too much ether for tropical climates, and 
the collodion itself, for use in hot districts, should be spe- 

ially made to give a deliquescent film, which will not 
readily dry. Ditierent samples of collodion vary very much 
in the latter property. Again, sensitising and develop- 


ment are essentially two different operations, and the | 


strength of bath which is best for the oue is usually not 
the best for the other—a fact which large numbers of un- 
scientific photographers do not recognise. In India, for 
instance, if Major Tennant, after nearly sensitising his 





crossed the line of sight of the telescope. Thus accurate 
views of the sun would be obtained by instantaneous 
flashes, each view perfect in itself, and allowed to produce 
its effect upon the brain before the next flash is admitted 
into the eye. 


Altogether, the observers seem to have done their best, | 


considering the excitement such work must produce upon 
the nerves, and the novelty of this new branch of science, 
in which everybody has to gain experience. 
nomer-Royal—whose very clever experiment with a whit« 
card and black bag we recorded last week—is goin : 
to make another attempt next summer to see the promi 

nences by direct vision, without an eclipse; or by an eelipse 
produced by the artificial interposition of an opaque body. 
Mr. Lockyer will soon, perhaps, be able to tell us a little 
about the “feeding times” of the sun, for it is probable 
that the length of the short gaseous lines all over the body 
of the sun will be increased whenever it receives a fresh 
supply of meteoric or other fuel. This is a new idea which 
we hope Mr. Lockyer will not forget. The “ horses’ tails,” 
seen round the sun by all the Borneo observers, are also 
mysterious phenomena which, doubtless, will have plenty 
of attention in the future. 

Science has no nationality, for its empire is the world at 
large, and into very queer places does it sometimes lead its 
votaries. The late eclipse caused the baking and boiling 
of many a learned European philosopher beneath the burn- 
ing sun of Arabia and India. 
were led into more remarkable districts, In the Malayan 
peninsula the natives are a hot-headed warlike race, highly 


plates in a 30-grain bath, had dipped them for half a} passionate, and absurdly sensitive to slight insults, which 
minute into a 15-grain bath, the solution upon them, when | sometimes make them “ran amoke.” When a man thinks 
exposed in the telescope, would have been only of half | himself insulted, he will often go home and brood over it, 
strength, so would not have crystallised so rapidly, and | then infuriate himself with opium, next, letting down his 


would have greatly facilitated good development under the | back hair, he will rush out of the house, knife in hand, and | 
high temperature. With due precautions, as just cited, the | shouting, “ Amok! Amok !” (Kill! kill!) will slay every- 
drying of the film need not be feared in any climate; and | body who comes in his way till cut down himself. Such | 


even if the plates had to be kept out of the bath for half | is the testimony of the late Mr. John Craufurd, F.IS, 


pure glycerine in the second nitrate of silver bath would | no native took it into his head to “run amok” amwng 
overcome the difliculty at once. In a well-furnished obser- | the eclipse observers. 


vatory, in a cool climate, with all facilities within reach,| The Borneo people are much of the same stamp, but Mr. 


splendid and rapid work may be done in celestial photo- | Pope Hennessy’s party seems to have attracted the atten- | 
5 But with | tion of nobody but the humble bees where he landed, As | 
this collodion the plates must be spotlessly clean, and not | for the Papuans, we could not follow the eclipse so far, nor | 


left very long out of the bath, for the slightest disturbing | is it probable that any observations were made in that far | must work with a different length than the chain as unit, 


graphy by means of a simply-iodised collodion. 


causes will cause spots and markings in the picture. Bromo- | distant land. The Papuans are difficult of access, espeei- 
iodised collodion will stand rough usage of all kinds much | ally near Frederick Henry’s Island, for at that part of the 
better than the foregoing, and we doubt whether it would coast small boats are liable to stick in the muda mile or 
not be much the better of the two for out-door expeditions | two from the shore, such is the character of the coast. Sup- 
in hot climates. | posing visitors could get over this plastie barrier, it does 

Another point to be considered in the photographing of | not follow that they could get at the inhabitants, who live 
solar eclipses is, that because the prominences vary in | in huts among the tops of trees, and pull the ladders up after 


colour ai! structure, they cannot all act with the same 

intensity .,en a colledion film. Therefore, to get truthful 

oom, several plates should be exposed at once, but for 
erent lengths of time. 


under-exposed plates. at Gumteor may do a little good by 


giving some infermation as to the relative actinic power of | 


the light from the prominences. The objection to taking 
many pictures with varying times of exposure is, of course, 
the expense. But more pictures may be obtained, without 
increasing the number of telescopes, by furnishing the 


Possibly the mishap of the | 





them. We hope this is sufficient excuse for giving our 
readers no views of the eclipse from Papua. What a 
splendid place Papua would be for exclusive men of 
science of the old-fashioned school! for there all the know- 
ledge they could get, and everything they did, could be kept 
to themselves without a single particle of information ever 
reaching or benefitting tieir fellow creatures. Sucha state 
would bring the conviction to their own hearts, that they 
had attained the very highest point of intelligence and 
civilisation. Admiral R. H. Manners, President of the 


camera with a long sliding back, and taking, say three, | Royal Astronomical Society, has sailed much in these 
photographs upon each plate. Between each exposure it | eastern seas, but does not seem to be enamoured of these 
will only be necessary to move the slide a short distance. | Papuan characteristics, for he has freely put every facility 
Where all the plates are put in separate dark slides | in our way to place on record in a connected form all the 
much time is lost in shifting the slides and pulling | scientific work done during the late eclipse; and to him we 
out and closing the shutters, and this at a time when | and our readers are much indebted for access to many of 
every second is of value. Is it not possible to mount | the full details recently published. May he be re-elected 
two o: three refractors, or two or three reflectors, | president of the society several times over, red tape and 
each of different diameters, at the end of one tele-| custom to the contrary notwithstanding. Mr. Jobn 
, 80 as to throw three pictures of the eclipse in Browning, F.R.A.S., also gave much help, and so did 
a vertical lime upon one plate! Lf so, the varying diameters | every gentleman who was asked so to do. 
of the glasses would vary the exposures, and by shifting | 
the plate three times, as already suggested, there would be | 
nine pictures upon each | pom Supposing three such plates | ON AN EASY CURVE FOR CONNECTING RAIL- 
to be exposed, this would give twenty-seven pietures of an | WAY TANGENTS, WITH TABLES ADAPTED 
eclipse, obtained by one telescope. If refractors were used | TO SETTING-OUT BY THEODOLITE. 
for the purpose, they should be made for phote- | Ir will, no doubt, be admitted by all who have had ex- 
graphic work, and corrected for the chemical rays only. | perience in the permanent setting-out of railways, that 
‘The s lendid pictures of the moon by Mr. Rutherford, of | there is no method so rapid or aceurate of setting-out 
New York, prove the phomenehis value of such object | curves as by theedolite. For preliminary work, indeed, it 
glasses over those used for other telescopic purposes. 

Another element of error in all observations of the sun | 
is caused by irradiation. A white hot platinum wire 
always looks much larger than it isin reality. Irradiation | curve, the theodolite method is the oaly reliable plan in 
causes dark objects upon a bright ground to look smaller | practice. When, therefore, the writer of the present 
than their true size,and bright objects upon a dark ground | paper took the subject in hand, he made it a first comsidera- 
to look larger. Some interesting facts on this subject were | tion that no curve should be adopted which had not the 
very lucidly explained by the Astropomer-Royal in our property of being readily set ‘out by theodolite ; and the 
columns of last week. During the recent tranait of Mercury, | character of the curve and the form of the tables have all 
irradiation made the planet look smaller than its real size, | been suited to the above condition. 
and Mr. James Buckiagham, with his powerful instru-| With regard to the necessity for such a curve, the 
ments at Walwerth, measured the reduced size of the | writer takes that for granted. It is notorious that sharp 
planet caused by the optical illusion. Further research | curves are systematically “eased off” at the springing, in 
may, perhaps, enable astronomers to estimate in all cases | order to lessen the lateral shock toatraincoming upon them 
the value of this source of error. As irradiation is pro- | off a piece of straight, but this very remedy may easily 
bably prodaced in the eye itself, there is hope that the | prove harmful, except the “easing eff” is carried a long way 
illusion may be abolished by i | up the curve, for it is clear that a curve cannot be flattened 


y instrumental means, such, 
perhaps, as darkening the body of the sun by coloured | at one point without being rendered sharper at some 





instance—with great success; but when a railway is 
formed, and the question is one of laying the rails to true 


glasses, till the planet, crossing its disc, is barely visible, 
and there is little contrast between the two. Irradiation 
also puzzled the observers in Borneo, by making the last 
thin crescent of sunlight appear te encroach upon the dark 
body of the moon, 

The persistence of vision upon the retina, whereby the 
image of a bright object is seen for about a quarter of a 
second after its removal, intrudes avother difficulty into 
all observations of the sun, because what the eye sees at 
one instant of time is mixed up with what it saw during 
the preceding instants, so that indistinct vision by slight 
blurring of the object is the result. Mr. C. F. Varley, 
C.E., recently proposed a plan to the Astronomer-Royal 


for the abolition of this evil. He suggested that two discs | 


rotating in opposite directions, and with holes near the 
circumference of each, should be so placed that the holes 





| other point; and if, as mostly happens, the curve is 


flattened at the springing without a careful adjustment of 
the curve fer a long distance up, then a dangerous kink is 
left in the curve; and the writer bas seen engines run off 
the line for this very reason. Various attempts have been 
made to ease off curves on a system; the curve of sines and 
the curve of adjustment have both been applied to the 
purpose; but neither of these curves is adapted to setting- 
out by theodolite, and the inconvenience of setting-out 
curvee with poles on arailway nearly finished—and it is at 
that time that it has to be done—when the work is going 


| on, and the way is much blocked with materials of all sorts, 


is almost intolerable, and renders auy method of this kind 
quite impracticable. 

The curve which is adopted in the present paper, together 
with the tables, was communicated to the writer by the 


The Astro- | 


But, further east still, they | 


| is possible to use other methods—the off-set method, for | 


| 


| 
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Astronomer Royal; for the application of the curve noth 
is assumed beyond the ordinary data, viz., two strai ht 
lines and the angle they include; the appended tables will 
then give all the elements required for laying down th 
curve on the ground, and for computing its leugth, && oA 
may be necessary. ‘ 

The curve is the cubical parabola whose equation ig 

x 
y= 

The chief advantage of this curve is that it hugs the 
tangent very closely for a long distance after leaving it, 
and thus the change of curvature is at first very gradual|— 
which is the object in view. It has also the advantage of 
being the simplest curve of its class, and, by reason of the 
high powers involved in the expansions which occur when 
dealing with the properties of the curve, very close approxi~ 
mations are arrived at in very few terms of the series, 

The denominator a*, in the equation above given, is ap 
arbitrary constant; and its value assumed for the forma- 
tion of the present tables, «? = 400, has been chosen from 
the following considerations, Among the properties of the 
curve, it will be found that the radius of curvature 
decreases from infinity at the commencement of the curve, 
till it attains a minimum value at a point for which, 
Na, 
"9 45 

Now, it is assumed that in setting-out railway curves, 
the ordinary unit of measurement will be the chain, and 
that, in general, the minimum radius of curvature allowed 
will be ten or eleven chains; these, then, have been selected 
as conditions proper for determining the form of the cury: 
and the value of a*, which has been adopted, will be found 
to produce a minimum radius of curvature = 11°3, It 
must, however, be observed that the foregoing assumptions 
merely fix the general shape of the curve, and do not in 
any way restrict the use of the curve to the precise condi- 


an hour in the hottest part of the tropics, a few ounces of | M. Stephan, and his friends ought to be very thankful that | tions which were assumed in order to determine a suitable 


value for the constant; it will be at the option of the 


| engineer to fix the minimum radius of curvature which he 
| will admit, and the tables can then be used at once to set 


out the curve, so as to have that minimum radius of 
curvature, with this provision, that if the minimum radius 
of curvature which he adopts be other than 11°3 chains, he 


The method of fixing the unit and applying the tables will 
be seen in the examples below. 

_ The tables are adapted to the method ordinarily pursued 
in setting-out circular curves; the successive unit lengths 
are chained along the curve, and the angles set off fromthe 
tangent by means of the theodolite. In ranging the 
curve, smce the minimum radius of curvature is reached at 
a certaiu definite distance, in terms of the unit, from the 
tangent point, it may happen that this distance 1s less than 
half the length of the curve; in this case the curve is 
supposed continued with a circular curve of the aid 
minimum radius until the half curve is completed, and the 
other half of the curve is ranged in the same manner from 
the other tangent point. There is no calculation involved 
in the above arrangement, but the necessary angles are 
— out of the tables continuously and without interrup- 

ion. 

It may be well to describe the process to be followed iu 
a given case. The first thing is to determine what shall 
be the sharpest curvature allowed, as this will fix the unit 
of measurement; the next thing will be with the known 
angular change of direction (this will be the same as the 
exterior angle bet ween the tangents), to take out of Table 
I. the distance of the ends of the curve from the inter- 
section of the tavgents,in units of the length already 
determined; and thirdly, the theodolite must be planted at 
one of these points, and the half-curve ranged in successive 
unit lengths by the angles given in Table 1L; the same must 
be done for the other point, and the curve is ranged. 

Thus, for example, let the angular change of direction be 
50 deg., and let it be determined to fix fifteen chains as the 
minimum radius of curvature. From Table I. it appears 
that for an angle of 50 deg. the length of the semi-curve is 
8052. Also from Table II, it ap; that at a distance 
along the curve of 8°0, the radius of curvature is 114. If, 
therefore, it be intended that this minimum radius of 
curvature shall represent fifteen chains, the unit of length 
must be taken at a = 1°31 chains; in other words, the 
unit must be a chain of 131 links. 

Referring back to Table L., it appears that for angle 50 
deg., the distance of the theodolite station from the inter- 
section of the tangents is 8°456, or, using the proper unit, 
is 8456 x 1°31 = 11°08 chains; and if this distance be 
measured along both tangents it will fix the two ends of 
the curve. 

The theodolite may now be planted at one of these 
points, and the half curve ranged by means of the angles 
given in Table IL., using throughout a length of 131 links 
as the unit. When half the curve is ranged, the theodo- 
lite must be shifted to the otherend of the curve for 
ranging the other half. 

In the above example it has been necessary to make use 
of a unit adapted to the conditions; but should the condi- 
tions be altered, so that the minimum radius of curvature, 
as found in the tables, and due to the angular change of 
direction, be not less than fifteen chains, then the ordimary 
chain of 100 links can be used as unit. Thus, let the 
angular change of direction be 15 deg., then the tabular 
semi-length of the curve is 4°197, and the tabular radius of 
curvature due to this semi-length is nearly 16; conse- 
quently, the chain of 100 links may be assumed as the 
unit without fear of transgressing the fixed miummum 
radius of curvature, fifteen chains. 

With the foregoing explanation we may proceed at once 
to the tables :— 

Let A I, BI, be the two tangent lines which are to be 
united by the curve, so that V I S, the angular change 
of direction, is a known angle; then, for the complete 
setting-out of the curve, we requixe to know the following 
elements :— 
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the things which have passed away, and those that have 
supplanted them, than that presented by the site upon 
which the Charing Cross Railway Station and Hotel have 
been reared, The already but faintly remembered, drowsy, 
and dejected Hungerford Market, with its ramshackle build 
ings, its littered passage ways, its miserably furnished and 
poorly-patronised stalls, is superseded by the spacious, lofty, 
ever-busy railway station, large enough to have swallowed up 
1200 tons of iron in its roof. The dismal little shops in which 
heavy-hearted traders watched, and waited, and collected, when 
they could, the wherewithal to pay rent, rates, and taxes, with 
such surplus as had to suffice for their daily bread—which they 
doubtless ate with carefulness—are supplanted by a palatial cara- 
vanserai. Outwards, across the river, the airy and graceful sus- 
pension bridge has given place to the Titanic railway viaduct, 
containing in its massive structure above 7000 tons of iron. 

The Charing Cross Station and Hotel are intimately connected 
with each other in different respects—in the uses to which 
the building presenting its grand fagade to the Strand is 
applied, and alsoas regards the proprietary of the railway and 
the hotel. 
separate companies. ‘The only direct financial connection sub- 
sists in the circumstance that the railway company took the 
consideration money, £65,000, for the site of the hotel in shares, 
which they stillhold ; and, further, in that a considerable number 
of the individual shareholders in the South-Eastern are large 
shareholders in the hotel also, which they find the more profit- 
able of the two possessions. 


1. The equal distances I T, 1S, which define the theo- 
dolite stations, T and 8. 

“9. The length of the curve. 

3. The theodolite angle P TI, for successive points 
defined by the measure of successive unit lengths on the 


i 


curve. 





” B 
4, The radius of curvature for several points along the 


curve. 
To supply these elements the two following tables have 


been computed :— 

TapiE I.— Argument : The angular change of direction ; giving the 
distance of theodolite station from intersection of tangents, and 
length of semi-curve 
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eins: Ce =: s¢ The external designs, the internal plans, the mechanical 
acs 8 a8 as appliances and labour-saving expedients, the provisions for 
B25 § mee we? lighting, ventilation, protection from accidental fire, and other 
Sef = ge + 5 requirements of the Charing Cross Hotel, are the work of Mr, 
ov A Pe. Te = Edmund M. Barry, A.R.A. Mr. Barry's problem in designing the 
deg. Chains. Chains. deg. Chains, Chains. hotel was something like this:—Given a site of a certain width 
1 1-076 1-076 a2 S7i4 : a upon each of two sides of a square, one side dipping by a steep | 
2 soa 5 pane 8 4 incline—so steep as to admit of three storeys below the g round 
4 2158 65 9-082 8°548 level of the highest portion of the site—and each side having free 
5 2414 56 9-211 8647 lights to the front and by the roof only ; wanted the largest 
v | 4 any cour amount of internal convenience and accommodation. The scru- 
3 3058 59 9603 8-945 pulous observance of any particular style in the exterior would 
9 60 | 9737 9044 have trammelled the contriver in his constructive schemes 
10 o | Bans oo for the interior, and hence the one is accommodated to 
~ be in 9 842 the other. Internally, the hotel follows no pre-existing 
13 yee | 10-285 9-441 model; externally, if of any “style” of recognised denomi- 
4 65 | 10426 9540 nation, it may be ealled French Renaissance, or, as others have 
4 ns oe and it, Victorian. The two fronts of the hotel—one to the Strand, | 
iT 68 10-858 9°838 and the other to Villiers-street—are each about 200ft. long. 
18 69 «| = 11005 9937 There are five storeys in the centre of the Strand front, exclusive 
~ a +h 10136 of two in the Mansard roof. In the pavilions at each end of the 
Hy z } - a 10 a4 principal front, there are six storeys of ordinary windows, and | 
22 | 73 | 4qele 10°334 four storeys more in their lofty, flat-topped roofs. The building 
= 1S I = om a is entered along the centre to the booking-offices and the railway 
4 | 76 12-089 10-632 platform by a flagged footway, 15ft. wide,eovered by a pent roof. 
25 7 14°252 10°731 The carriage entrance to the station is under the western end of 
27 | 78 12°418 10°831 the building to the arrival platforms on that side. At the 
= ha +4 te | eastern end is the entrance to the hotel by a spacious covered 
od a1 12.999 11°198 porch. Passing inwards to the hotel by the glass doors the 
$1 82 13°104 11-228 visitor finds himself in a vestibule floored with tesselated 
Bz 83 13 282 aed pavement, and the walls cased with marble. To the right is the 
= | = | ston a glazed office of the e»cierye—a reminder of Paris life—with its 
35 86 | 13°83: 11°625 long rows of beheoked and figured panels, some of them con- 
36 87 14023 1724 taining keys of the rooms, the numbers indicated, with cor- 
4 | = : = 4 responding numbers stamped on brass plates attached to the | 
30 00 14 612 12-022 keys. On the opposite side of the vestibule is the hall-porter's 
40 | 91 14°815 12 121 ottice, where all messages from without or within are received 
‘ | | | ism 280 | Ghd pamed on, or sttended to. The manager's room, the boar 
“a | | 94 15-446 12°419 | room, and other apartments of a business character, eommuni- 
44 , 7 4 | 95 | 15665 12°518 cate with it. At the inner end it leads ‘to the vestaurant | 
“ 7857 | 7586 96 | = 15-887 sly | and refreshment bar, which have their public entrance from the 
47 | 755 |! 9s ot a railway platform in the inner quadrangle. The railway restaurant 
48 r3540—C| 99 16-582 12-915 | has its own kitchen, separate from that of the hotel. Returning 
49 8°335 7:953 100 16°823 | 18-014 | to the ground floor corridor the grand staircase, 30ft. square, 
= pm | eae pe | 17-070 oan |and hoist, merit a passing notice. The hoist looks, as entered | 


— from the floor level, a handsomely furnished square recess. 
| Entering with four other ascending passengers, and leaving 
| ample room for as many more, an attendant pulls lightly a cord 

at one corner, and, presto ! we pass one, two, three corridors as 
| long and wide as the one we have just left, and by another touch 


TaRte Il.—Argument: Measure from Theedolite Station along the 
Curve: giving Angle at the Theodolite, and Radius of Curvature, 




















15, Park-street, Westminster, S.W. which the summons has come. When the bell has been 
———— | answered the number is again covered and is ready for the next 
| signal. These speaking tubes and lifts afford ready means of 
LONDON RAILWAY TERMINI. eupplying — —_ be wanted without the necessity for anyone 
=" A escending from the floor on which their duties lie. The pre- 
, No, I.—CaarixG Cross Station anp Horet. cautions ner accidental fire are very complete. A pS 
a By seman - Bee ne - of the greatest cities, the coutaining 17,000 gallons is placed at the top of the building; 
FX wend ~* “ Sap by e eo wo ld—if it were true, even in Dr. | there is a cistern containing 10,000 in the basement, and twelve 
an a's time, that at Charing Cross “the full tide of human other cisterns of various capacities in different parts. A hose 
xistence was to be seen,” that locality being now the recog- and a plentiful supply of buckets are provided upon each floor. 
nised official centre of the metropolis from which postal and ‘ 
other distances are measured, its railway station, which is 
4 principal point of departure and arrival to and from different 
parts of Europe, and is on the highway between the New World 
in the Far West, to the Old World:in the East, is entitled to be 
designated the cosmopolitan, and, in a sense, the greatest station 
of the United Kingdom. 
Of all the many transformations that have been effected in the 
busy world of London during the last few years, there is none 
more complete, or more strongly marked in the contrast between 





the grand tier, the reading-room, the ladies’ coffee room, the 
table d'héte dining hall, with windows to the inner quadrangle, 
the grand dining and drawing rooms communicating by folding 
doors, are all good in proportions and elaborate and chaste 
in their decorations. The coffee-room, 48ft. square and very 
lofty, is at the end of the side corridor towards Villiers-street. 
The reading-room is supplied with eighteen copies of the morning 
papers, twelve copies of evening papers, and a profusion of weekly 
papers, including THE Encrneer, the Jilustrated London News, 


They are nevertheless the properties of, distinct and | 


A 3 | £28 | of the cor: he ascent ceases with the ascending room, exactly 
“er Angle at | Radius | “2 Angle at Radius | 00 a level with the corridor of the upper floor. In the event of 
233, the | of 2s. | the of failure in t:: hydraulic apparatus, the ascending room would be 
$8.5 theodolite. jcarvatare.) 3 — = | theodolite. curvature. | stopped in i:s ascent or descent by the balance weights arranged 
= a8 | sos 3 for that sp-vial contingency. There are thus two sureties for 
| | .—_— | safety—the power and the balance weights. 

Chains. a hea —. ons. Chains, | It would oceupy too much space to refer to the extent of the 
fan LS ae oe 114 | accommodation. Suffice it to say that the hotel has 242 
7°25 7 16 40 bed-rooms, and, by pressing dressing-rooms into the service, 267 
| 067 750 | 7 45 10 beds can be made up. Lifts from the basement take up 
seo | : a 4 _ | the cooked viands to the upper floors; one lift takes up 

825 | 9 14 0 jand down the whole of the visitors’ baggage with wonder- | 

| $3°4 850 | 9 44 40 | ful rapidicy; and another, as we have seen, and at a more | 

oo 4 = ° — moderate rate of speed, their persons. Another takes up the coal | 

275 ae 925 |11 18 30 for supplying every floor, the bunkers upon which contain two | 
3-00 1 17 2» 224 950 |11 50 30 | tons each. Others bring up wine or spirits from the cellars, or 
= : * 40 he. as rH 4 - | drop supplies of tea, coffee, or chocolate from the still room. 

tins : om sos as Distance is almost annihilated by these arrangements, and | 
4°00 2 47 (OO 170 1050 |14 #1 0 messages are conveyed in one bound, and answered in 
4°25 2 24 20 1075 |14 284 10 another. Speaking tubes connect the extremities of the build- 
pm : = = = " B = 114 ing, and its depths and heights with its centre, and the lifts 
5-00 3 33 10 4-0 1150 364 CO aceomplish all the vertical carrying. A service staircase is pro- 
525 3 54 80 | In75 | 16 48 60 vided which renders it unnecessary for servitors to use the grand 
4 “ . = i| an =! = = Int staircase in common with visitors. At the angle of the corridor 
oe $3 4 ws || Gees las a oe on each storey a bell-maid is seated whose sole duty is to answer 

6s GOD FO 1275 |19 5 40 the bells from the rooms on that floor; from her position she | 
650 5 & 0 19 40 20 ue4 eommands both ranges of the corridor. An ingenious apparatus, 
—- plaeed in a serving room on the same floor, when a bell is rung, 
W. Airy displays a number corresponding with that of the room from 


The ground floor corridor, the grand staircase, the rooms on | 


the Saturday Review, and divers others. It is also liberally 
supplied with monthly magazines and quarterly reviews. 

The ground floor of the hotel is 21ft. in height, the principal 
floor 16ft., the entresol 10ft. 6in., the next floor 13ft. 6in., and 
the upper floors 10ft. 6in. The ventilation of the building in all 
its ramifications has been carefully provided for, and has as an 
essential feature a great shaft at the outer end of the side wing, 
by which the vitiated air is carried off, the draft being created 

| by affurnace. A corresponding shaft, which balances the venti- 
| lating shaft, externally carries off the smoke from the kitchens 
| and other parts of the wing. These shafts, with the projecting 
balcony from ‘the coffee-room window, the pavilion roof, with 
| its grouped dormer lights, with the other prominent features on 
| the side and end elevations, have an admirable effect in the relief 
| they give to the mass of building as seen from the river. 
| The large and ever-changing crowds which fill the Charing 

Cross Hotel, with their many real wants and their multifarious 

whims, are ministered to by a staff of about 140 persons, 
| including a head manager, a second manager, a groom of 
the chambers, to answer inquiries and usher parties to their 
rooms, two book-keepers, a chef de cuisine, four kitchen- 
men, eight kitchenmaids, three platemen, four linen-room maids, 
four still-room maids, four bell-room maids, five chambermaids, 
| eighteen housemaids, twenty waiters—-a species of polyglot staff, 

most of the men being able to converse in French, German, Italian, 

and other European languages—a head porter, a hall porter, a night 
| porter, fourteen other porters, two engineers, one carpenter, two 
French polishers, two coalporters, a cellarman, a baker, five lift- 
men, a police constable, and a detective, with a sufficient staff in 
the station restaurant and bar, in addition to the establishment 
of the hotel proper. 
| The monthly bills of the hotel range—for butcher meat, £500 
| to £700; hams and bacon, £200; poultry, £170 to £200; fruit 
and vegetables, £250 to £300; beer, ale, and stout, £440 to 
| £460. The wine consumed per month from stock is of the value 
| of above £330, and spirits £300, each at wholesale price. About 
| £130 worth of flour is used per month in the bakery. 

The building and furniture cost £150,000, and so heavy and 
constant is the usance of the rooms and furniture that an appro- 
priation by the directors of £4000 per annum for wear and tear 
| and repainting—a moiety for each purpose - has been found no 

more than adequate to meet the requirements for renewals and 
| additions, even in the first three years, after everything was fur- 
nished new and of the best quality. 

Messrs. Lucas were the builders, and Messrs. Jackson and 
Graham the principal furnishers and decorators. Mr. Owen Jones 
furnished the designs for the chief rooms, the style and details of 
which are worthy of his reputation. 

We have to express our acknowledgments of the courteous 
| facilities for description that have been afforded us by Mr. 

arry, architect, and by Mr. Haymes, secretary of the Hotel 

Company. 


| 








THE TELEGRAPH IN SOUTH AUSTRALIA. 


WE have received a copy of the reportof Mr. Todd, the super: 
intendent of the South Australia telegraphs, on the working anc 
| condition of the system under his charge for the year 1867. It has 
| been decided to transfer the ministerial control of the department 
| to the Treasurer, and, therefore, this is the last report which will 
| be addressed to the Commissioners of Public Works. 
| Financially speaking, the results of the year have no een un 
sati The revenue was £12,368 2s. 4d., or an increase of 
£178 7s. 2d. over the preceding year. There was, however, a loss 

on ‘the year of £616 2s., viz, an exeess of working expenses over 
| revenue of £266 2s., plus the rent of the office at Adelaide, £350. 
| The expenditure on new lines was £5,125 Is. 
There were 11134 miles of line open, with 1642} miles of wire, 
| and-64 stations. 

Mr. Todd goes into the question of reduced rates for messages, 

and gives.as his opinion that any reduction would be unadvisable. 
| He says that when it is asserted that i+ costs as much to send a 
message a few miles in South Australia, as it does tosend a telegram 
| from one end of Belgium to another, the lintited size of the latter 
country and its densely packed ion are in the back 
ground. Judging from the re ; Australian tariff is already 
considerably below the ruling rates in England and Europe; and 
when we find that in South Australia last year there was one tele- 
gram for every eighteen letters, whilst in Belgium, where the charge 
is only half afranc, there was one telegram for every thirty-two 
letters, and in England one telegram for every 121 letters, and 
that in the first country there were three telegrams for every four 
persons, as compared with the telegram for every seven persons in 
Englana, we cannot but think that the present charges do not 
deter le from making use of the telegraph when they can pro- 
fitably or usefully employ its services. It is suggested that the 
post-offices and telegraph offices should work togetheras in Belginm. 
Mr. Todd proposes that the postmasters should remit the cost of 
messages forwarded, in postage stamps, which could be cashed at 
the post-office. 

The working of the lines was generally satisfactory; there was no 
lengthened interruption, and casualties wererarer. ¢*f thethirty-nine 
interruptions recorded, twenty arose from storms or injuries, 4c. , to 
the line; nine from defeets or injuries in the office, and sux from 
absolute carelessness. Great inconvenience and expense, however, 
arose from the wilful breaking of insulators. 

Mr. Todd has expressed himself favourably of Siemens’ and 
| Halske’s type printing instrument, the description of which he saw 
| in THE ENGINeER; but on further inquiry, and from the personal ex- 
| amination of the machine by Mr. Cracknell, he considers:that the 
| cost of such apparatus is more than the department is at present 

justified in expending. Hughes’ printing instrument is also well 
| spoken of, but its adoption is not ded on similar grounds. 

In New Zealand, telegraph poles sawn from the heartof the 
Totara are now being used, the cost being from 35s. to 40s. each. 
Mr. Todd has purchased a shipment of Swan River Mahogany poles 
of mixed lengths, from 2*¥t. to23ft. long, at 14s. each. Samples of 
light iron poles, designed by Messrs. Oppenheimer and Co., have 
| recently been submitted for approval, and could be supplied at a 
cost of 25s. to 30s. each at Port Adelaide. It is said that theNew 
South Wales Government have ordered a large number for their 
southern and western lines, where within the limit of the milway 
| lines, and Mr. Todd intends to await the result of the-trial there. 








Encuisu Contracts ABRoAD.—The Austrians are building a 
powerful armour-plated screw-ship in the Adriatic which is to be 
| called the Lissa; and, having invited English and foreigners to 
| compete for the supply of 6in. plates with which the ship is to be 
covered, the trial came off at Pola on the 8th of October, and the 
| result proved eminently gratifying to the skill of the British 
manufacturers. The French firm, Petier-Gaudet, which at one 
time threatened even in England to snatch the laurels from the 
| brows of the Sheffield men, proved that their workmanship was 
tolerably good, and the quality of their iron excellent. Two 
| Austrian houses entered the field, but they were nowhere, and. the 
| vistory was adjudged to Messrs. Brown and Co., and to Messrs. 
| Cammell and Co., after a sharp and impartial contest. We under- 
stand that the quantity of plates required by the Austrian 
Government will be about 1800 tons, the whole of which have 
| been allotted to the two great Yorkshire establishments jast men- 
' tioned.—Army and Navy Gazette. 
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THE system of alternate firing, for the purpose of obtaining a 
more plet bustion, by passing the products of a freshly- | 
coaled fire over the surface of an adjoining fire in vivid action, 
has been frequently applied, and with considerable advantage. 
In the case of most north country coals the practice is very 
desirable, from the larger proportion of volatile products which 
they evolve; but the plan has not hitherto met with any extended 
application in land boilers, on account of the difficulties which 
arise in making use of it in connection with most ordinary types of 
boiler. A patent was taken out some time ago for tubing through 
the water-space in the double-flued Cornish boiler, and by placing 
dampers at the bridge, alternately firing in each furnace, closing 
its damper, and directing the smoke over the incandescent surface 
of the previously fired furnace. The objection to this plan, simple 
as it was, lies in the fact that only one flue is at any time 
doing work. This difficulty can be overcome in either the 
double-flued or single-flued boiler by placing a fire-brick fur- 
nace in front of the boiler, and dividing it into two fires, to 
be alternately coaled. Messrs. Hepworth and Balydon, of 
Wakefield, have recently commenced constructing a special 
class of boilers for alternate firing, on an arrangement patented 
by Mr. Hepworth, and which, having seen in operation, we can 
vouch for; the object of smoke-consuming being effectually attained. 
The arrangements foc a boiler specially designed for working with 
a square tubular tank, separating the fires placed in front of the 
boiler, are shown in Figs. 1 to 4. A damper is simply placed at the 
back of each fire, mounted on a balance lever, so that one is always 
open when the other is closed. Figs. 5 and 6 show the employ- 
ment of Mr. Hepworth’s tank placed beneath an ordinary egg- 
ended boiler, the dampers being at a bridge about middle length 
of the boiler. In the special boiler, by placing in the flue a num- 
ber of tubes (which are lap-welded, jin. thick, tested to 1000 lb. per 
square inch, and screwed in top and bottom), considerable stren3th 
is gained as well as additional heating surface, and it is impossible 
for the flue to collapse. The smoke-tank is tubular, an arrange- 
ment which, while adding to its strength, serves to conduct the 
smoke from one fire to the other by means of the dampers. The 
tank can be taken out by unscrewing the two short tubes which 
connect it to the boiler, and without disturbing the brickwork of 
the furnace. The front plate of the tank (Figs. 2 and 3), which 
is planed, can easily be taken off for the purpose of cleaning or ex- 
amining, The water, being fed through the tunk, causes a constant 
circulation, and also becomes heated in its passage to the boiler, 
and with the most ordinary attention consumes all the smoke. 





FOREIGN SCIENTIFIC NOTES. 

THE method of gilding glass for optical purposes, which was 
recently given by Wernicke in Poggendorff’s Annalen, has been 
simplified by Boettger, who conducts the process in the following 
manner :—The gilding solution is formed by dissolving one gramme 
of fine gold in aqua regia, removing as much free acid as possible, 
and dissolving the chloride in 120 cub, cent. of distilled water; 
the soda solution by dissolving six grammes of caustic soda in 100 
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cub. cent. water; and the reducing liquid by the solution of two 
grammes of ordinary starch sugar in 24 cub. cent. distilled water, 
to which is to be added 24 cub. cent. of 80 per cent. alcohol, and 
24 cub. cent. of commercial aldehyde of 0°87 specific gravity. It 
is advisable to prepare the reducing fluid not longer than one day 
before required for use, as its active powers diminish on keeping. 

The glass vessel, the inner walls of which are to be gilded, 
must be filled about half full with the mixed liquids, and tilted from 
side to side, during the space of five minutes, in order that the 
solution come in contact with every part of the interior; this time 
elapsed, the entire surface will be covered with the metallic film. 
The mixture for this operation is formed in pouring four volumes 
of the gold solution into a glass measure, adding thereto one 
volume of the soda solution, and finally ;th of a volume of the 
reducing liquid; the whole is to be quickly transferred to the 
vessel to be coated. To gild one side of a glass plate it must be 
carefully laid on the surface of such a freshly prepared mixed 
solution, and gently raised and lowered for the space of five 
minutes. 

This process is in no respects a costly one; but a small portion 
of the reduced gold adheres to the glass, the greater part being 
deposited in a floculent form in the liquid, whence it can easily 
be removed by filtration, and reconverted into chloride. By 
repeating this operation several times with fresh quantities of 
mixture the thickness of the layer of deposited gold can of course 
be increased. The metallic film thus obtained is pure, 
homogeneous, continuous, and very brilliant, resembling in every 
respect the fine silver deposit which can be formed on glass by 
Liebig’s process, and exhibits in transmitted light the bright green 
colour shown by gold leaf, though in a much finer degree. 

Stiideler shortens the preparation of permanganate of potash 
from manganate in the following way :—The manganate is to be 
pounded, and allowed to digest for some hours with its equal 
weight of water, An equal quantity of water is then added, and 
through the liquid, which requires to be repeatedly stirred, 
chlorine is conducted till the green colour has vanished, and the 
solution has turned red. It is now to be diluted with four times 
its volume of water, and the clear solution, filtered if necessary 
through glass powder, evaporated down over an open fire to about 
one-fifth of its volume, when the greater part of the permanganate 
separates. Onere-crystallisation renders the salt quite pure in the 
form of large crystals. Several experiments gave an averageyield of 
90 per cent. of the weight of the black oxide of manganese 
employed. 

Professor Lielegg, in a paper presented to the Academy of 
Sciences of Vienna, has given the results of his examinations of 
the red end of the spectra of illuminating gas and the most 
refrangible lavender grey part of the spectrum of elayl, and 
has carefully measured the position of the bright and dark lines 
in these two regions. The questions he desired to solve were: 
Are all spectra of carburetted gases to be regarded as spectra of 


carbon, or has each such gas its peculiar spectrum? By com- | 


paring the spectra of carburetted hydrogens, cyanogen, and 
carbonic oxide, as in the flame of the Bessemer furnace, he was 
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led to the conclusions that gases which only diffe itati 
from each other in chemical composition, A in PP ore poe 
isomeric, as is the case with hydrocarbons, exhibit the — 
spectrum, and that any disparity that may be noticed is — 
due to a greater or less development of their spectra; and tery 
spectra of those gases which differ quantitatively in their chemi > 
composition, such as cyanogen and carbonic oxide and any h 
carbon, - 4 re Fagg that they cannot be cnnibed 
to one and the same y, to incandescent ¢; i 
condition, * weveiets oretform 

Dr. Engelbert Richters, in an inquiry into the can; 
refractory nature of clays, has pe. tae | at the followin of te 
clusions :—(1) The refractory character of a clay is not essentially 
determined by the amount of alumina it contains; (2) b th, 
presence of a large proportion of silicic acid alone the heslen os 
clay cannot be explaiaed; (3) the fusion of a clay at high tem nda 
tures is not a@/one and essentially determined from the prepertin, 
of flux that may be present in it; (4) the melting point of a a 
depends rather on the percentage and relative proportion of siliet 
acid and flux contained in it; (5) the influence exerted by yario - 
fluxes on the melting pcint of a clay is quantitatively different for 
each; (6) by the deuitcneens presence of several fluxes in ye od 
the influence of each flux on the melting point of the clay is not 
increased; (7) equivalent quantities of bases, present in fluxes 
affect. the melting points of clays, containing equal amounts of 
alumina and silicic acid, to an equal extent; (8) the amount of flux 
which lessens the refractory character of clays of different com. 
position to the same degree, decreases considerably, though not in 
—— increasing ratio, witha greater percentage of silicic 
acid. 

The observation made by Carstanjen, that sulphuretted hydrogen 
gas on coming in contact with peroxide of thallium took fire, led 
Boettger to examine the comportment of this gas with a number 
of other compounds. The substance experimented on was in each 
case dried, reduced to a fine powder, and placed in a small dish, 
whilst the gas was allowed to stream out of a fine-pointed tube in 
its immediate neighbourhood. Peroxide of lead and of manganese 
each ignited the gas instantly; the hydrate of the latter metal wag 
without effect. Peroxide of silver, prepared by electrolysis, at 
once set fire to the gas and formed sulphide of silver. Peroxide of 
barim became strongly heated and converted into sulphide of 
barim. Peroxides of copper and of nickel glowed, but did not 
cause ignition, whilst peroxide of cobalt was unchanged. Oxide 
of silver became very hot, but did not glow nor ignite the gas 
Phosphide of copper glowed faintly, but did not cause the sul. 
phuretted hydrogen to take fire. Acetylide of silver immediately 
exploded with great violence, and the compound of this body with 
ammonia merely glowed. Chlorite of lead instantly ignited the 
gas without explosion. Chlorate of silver and soda and chlorate 
of silver and potash at once inflamed the gas. Fulminate of silver 
exploded at once and very violently. Citrate of silver emitted 
dense white vapours, and was converted into sulphide without 
causing ignition. lIodate of silver at once and iodate of thallium 
soon inflamed the gas, whilst iodate of lead was inactive. Iodate 
of copper became strongly heated, iodate of chromium feebly 
incandescent, and the iodates of mercury, uranium, bismuth, and 
iron, comported themselvessimilarly. Succinate, oxalate, tartrate, 
and malate of silver were all soon converted into sulphide, 
Oxalate of mercury decrepitated and emitted large quantities of 
vapour of the me Chromate of copper and of bismuth instantly 
glowed and set the gas on fire, whilst the corresponding salts of 
lead and thallium, as well as the chlorate of the latter substance 
underwent no change. Iodide of nitrogen immediately exploded 
without causing ignition, and the same phenomenon was observed 
in the case of gun-cotton rubbed together with platinum black. 
Bromate of silver an? of sub-oxide of mercury at once inflamed 
the sulphuretted hydrogen, whilst the bromates of oxide of 
mercury and the lower oxide of thallium remained totally inactive, 














V¥HEELER AND WILSON’S SILENT FEED FOR 
SEWING MACHINES. 

Messrs. WHEELER AND WILSON, the patentees of the sewingma- 
chine which bears their name, have invented and applied a new 
feed motion, which works with per- 
fect freedom from the noise which 
was the accompaniment of the old 
machines, The former mode of ‘‘feed- 
ing” was by teeth, as shown at 11 in 
cut, fastened to a “feed bar” passi 
along over the pulley, and push 
above the plate at every revolution. 
This bar was moved forward by a 
cam on the pulley, and drawn back 
by a spiral spring at the end over 9, 
The rapid motion of this bar caused 
the only noise heard when the ma- 
chine was at work. 

Az arranged at present, while the 
feed motion is precisely the same, 
the mechanism required to produce 
it is greatly changed. A small yoke, 

y y, to which is attached the plate 
holding the ‘‘ feed points,” 11, is slipped over the pulley, which is 
shortened for the purpose. The yoke at U rests on a cam formed 
on the end of the pulley. Attached to this yoke by a screw isa 
movable arm or lever, 13. The upper end of this lever presses 
against an irregular surface on the side of the pulley, while the 
lower is jaw-shaped, and clasps a thumb screw, 10, which is 
fastened into one of the legs of the yoke. The yoke is heldin 
place by the end of a spiral spring, 12, which rests in a slot of the 
feed plate at 14. 





In working, as the pulley is turned the cam on it raises the 
yoke, y y, thus lifting the feed points above the cloth plate, At 
the proper time the points are pushed forward the required dis- 
tance for a stitch, then, dropping bel»w the surface by the pres- 
sure of the spring, 12, is, by the same spring, drawn back to place 
in readiness for the next turn of the pulley. R 

By turning thumb screw, 10, to the right a longer stitch is pro- 
duced, to the left a shorter one. 








MANUFACTURING has been brisk in Spain during the last three 
months, as the following returns from a single revenue district will 
show. The sales of cotton goods by the mills at Lewiston in the 
quarter ending September 30th last, amounted to 1,142,679 dols. 
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BULLOCK PUMP 
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Nor long ago an advertisement appeared in our pages inviting 
tenders for a number of force pumps, to be worked by bullock or 
horse powor. Thirty replies were sent in to Messrs. Christy and 
Co,, of Fenchurch-street, and, finally, the pump designed by 
Messrs. Death and Ellwood, of Leicester, was selected, that of 


COMBINED ENGINE 


We illustrate in the annexed engraving a new combined | this, the two front wheels swivel with a ball and socket 

engine and threshing machine, invented and built by Messrs. T. | joint to a certain extent. The reason for 

Garvie and Co,, Aberdeen. The front frame on which the engine | at this end is because the engine frame draws the machine, which 

stands is made of oak, and two rings of angle iron, one riveted to 
oiler ard the other fastened to the frame, formsa swivel. Besides 
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BY MESSRS, T, GARVIE AND CO,, FISH STREET, ABERDEEN, 
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Mr. Rigg, of Chester, being second. Our engravings represent 
the former. The pump is worked by two bullocks, and draws 
water from an American tube well at the depth of twenty feet, 
throwing it thirty feet high, at the rate of 6,000 gallons 
per hour. 


MACHINE. 
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jutting the boiler 


from the two fly-wheels. The boiler is of the tubular construction, 
with a cone plate over the top tube-plate, which connects to the 
funnel and gives a large amount of steam room. 

The boiler is made of Lowmoor iron throughout, and is 7ft. 6in. 
by 3ft. The engine has a 6in. cylinder, and 10in. stroke; fly- 
wheels, 3ft. Gin. diameter ; speed of engine, 205 revolutions per 
minute ; working pressure of boiler, 60 1b. to 80 lb. The whole 
weight of engine and boiler is 30cwt. Two horses draw the machine 
in good roads, and three in bad roads. The machine is at present 
doing work through Aberdeenshire, and has not had any repairs. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





STEEL MAKING, 

Siz,—A paragraph —— receutly gone the rounds of the 
papers, referring to the use of nitrate of soda in steel making, one 
would think the writer could not really be serious in the matter he 
thus advocated. If he be in earnest it goes to prove that he is 
really not a practical man. 

The idea of Heaton’s patent is old, having been tried by 
Bessemer long since. To in a ton of iron by this process it 
would require 15 cwt. of nitrate of soda, that is, supposing all its 
available oxygen used, which would not be so by any means. 
Now if we take one steel works, say the Barrow Hematite Com- 
pany, in fullemployment, blowing 720 tons iron per week, this would 
require 540 tons cubic nitre weekly. Now I do not know the 
present market price of the nitrate, but assume it at the low 
estimate of £5 per ton delivered at the works. It will be seen at 
once that cost alone would make the nitrate of soda process 
utterly impracticable. Dr. Percy, who knows more than any 
other man about sieel making, would say the same. 

SEPTIMUS PiesseE, F.C.S. 

[We have communicated the substance of our correspondent’s 
communication as to Heaton’s patent steel converting process to 
the owners of that patent; the following is the reply forwarded to 


> 


us for publication.—Eb. E. 
REPLY. 

Mr. Septimus Piesse would have shown more discretion had he 
written, if at all, in a less discourteous and dogmatic view upon a 
subject which it is obvious he knows very little about. It is 
impossible to say upon what data it is that he comes to the pre- 
posterous conclusion that to blow, i.¢., to convert, a ton of cast 
iron into steel, 15cwt., or three-fourths of its own weight of nitrate 
of soda, must be employed. It is aot difficult to imagine, however, 
that this portentous result has been thus got at. 

Mr. Bessemer blows so many-cubic yards: of condensed air 
through a ton of cast iron to convert it by his process. This air 
contains such-and-such weight of oxygen, therefore Mr. Heaton 
must employ as much nitrate as shall contain that same weight of 
oxygen ! Even this view would perhaps scarcely stand arithmetical 
testing. Whether it be the road to Mr. Piesse’s climax or not, 
his result is sufficient to prove that he, at least, is neither a prac- 
tical man nor a good theoretic chemist. 

The actual facts are that the proportion of nitrate of soda 
habitually employed so far by Mr. Heaton is 2 cwt. per ton of 
crude iron converted, or 10 per cent. of its weight; and there is 
every ground for concluding that this proportion is considerably in 
excess of what is necessary, or that may hereafter be employed 
when the complex reactions which go on in the converter—and of 
the nature of which Mr. Piesse does not appear to possess even a 
suepicion—shall become completely understood. 

If Dr. Percy “knows more than any other man about steel 
making,” or possesses that amount of knowledge which his reputa- 
tion witnesses to, he would certainly not feel flattered by being called 
assertions by saying the 
same, 


OVERLAND ROUTE TO CHINA. 

Sir,—A few remarks upon the above may not be uninteresting 
to some of your readers. It is very desirable to select the most 
practicable route to open up for commercial purposes in the above 
rich and ancient empire, so as to develope its internal resources 
and unknown wealth. We want direct communication to some 
good seaport in the Bay of Bengal, and if possible form a junction 
with our Indian system of railways. 

The question at once comes before us, which part of China are 
are we to run to? Canton, on the Yang-tse-Kiang River, which is 
the great natural artery of Chinese commerce. In 1861 Admiral 
Hope, with a squadron of six vessels, ascended it as far as Yo-chow, 
over 800 miles from its mouth, there finding deep water. Captain 
Blakiston and an exploring party ascended over 1800 miles, and 
reports that the upper waters flow through a rich mineral region, 
where gold, silver, superior building stone, coal, and other metals 
abound. Native.craft are taken up by trackers some 2000 miles. 
A junction should be made with it as high up as it may be navi- 
gable, which would be, perhaps, near Tchong-Kiang, in the pro- 
vince of Sechuen. 

The Eastern Bengal Railway runs northwards from Calcutta to 
the river Ganges to Khoostesh, where passengers to Assam em- 
bark by river steamer.. Either a line carried on in conjunction 
with the Eastern Bengal through Assam along the Brahmapootra 
Valley, or one vid Dacca, which would be a direct route. The 
rivers Ganges and Brahmapootra are difficult to bridge over, owing 
to strong currents and bad foundations. A small steam ferry would 
answer the purpose at less expense, the heavy goods being shipped 
at the side of the river opposite Dacca, which is a military station 
of some importance, and a large, populous, and thriving town, 
trading extensively in jute, rice, Xc. 

The proposed route, from Rangoon to Canton direct, would not, 
in my opinion, be feasible, there being difficulties in the way too 
great to be overcome unless at an enormous outlay. The Sittang, 
Menam, Menam-Kong, and other large rivers, whose widths vary 
from two to four miles, should be crossed; besides very little is 
known of Annam except that the natives are hostile, and there 
being little or no present trade. 

That from Rangoon vid Ava would be preferable to the last, if 
the river be navigable so far up, but it would have to cross in 
Burmah, a very mountainous and thinlypopulated district. 

Neither of these two routes is in my opinion to be compared 
to either of the northern ones ; the late superintendent engineer of 
Assam, Lieut. Col. Briggs, supports me in this view. The Assam 
line would develope the tea trade, be a good frontier line, and no 
doubt would eventually form a junction with the Great Indian 
Peninsula and other lines; but the transfer of goods across the 
Ganges would be one great drawback on the conveyance to —_ 
water by flat bottomed-boats. That vid Dacca would pass throug 
Tipperah and Burmah, by Banmo and other large towns, forming a 
junction with the Yang-tse-Kiang, in the rich province of Sechuen; 
it may eventually have a branch to Canton. 

110, Cannon-street, E.C. MatrHew A, Puncett, C.E. 





ON THE MANAGEMENT OF PORTABLE ENGINE BOILERS. 


Srr,— Having had some experience in the practical management 
of the above class of boilers, a few remarks on the result of my 
observations may not be uninteresting to those of your readers 
who are users of this description of steam power. ws 

It is not my intention to criticise the comparative superiority or 
efficiency of portable engine boilers as constructed by different 
makers, but merely to describe, as shortly as possible, a few of 
those working features and defects which are common more or 
less to boilers of this form, and which have presented themselves 








is light, and consequently there is no undue strain on the mill- 
framing. The drum-shaft, as will be seen, is driven by two belts 


to my notice from time to time. ; 7a , 
The construction of the ordinary portable engine boiler is fami- 














liar to most engineers; it is of the locomotive type, and eonsists of 
the fire-box—a rectangular box open at the bottom, and composed 
of the front or tube plate, two side plates, back, or fire-hole plate, 
and the top or crown plate riveted together. The fir» box is con- 
tained within and secured to the outer shell of box by means of 








serewed stays; this outer shell consists of plates paralle! to those of | 


the firebox, viz: —The front or barrel plate, two side plates, and 
the back or fire-hole plate; the top plate is semicircular and ex- 
tends considerably above the crown plate of fire-box, thus forming 
the steam chest, from which the steam passes directly to the cylin- 
ders which are bolted to tue upper side of top plate. The fire-box 
being smaller than the outer shell, a water space is left all round, 
which is closed at the bottom of the box by a double angle iron 
ring, and round the fire-holes by a solid wrought iron ring secured 
to the plates with through rivets; the crown plate of fire box is 
stiffened by wrought iron bars or bridges secured to the plate by 
through bolts, The barrel isa tube composed of plates arranged 
in a cylindrical form and closed at its front end by the tube plate. 
Its open end. communicating with the fire-box chamber, is rivetted 
to the front plate of shell which is flanged to receive it. The 
smoke-box is circular and extends in front of the barrel; it is 
rivetted to the barrel tube plate, which is flanged, and is closed at 
its front end by the smoke door. The chimney communicates with 
and is fastened to the top of the smoke-box. 

A number of wrought iron tubes extend between the two tube 


plates of the boiler, and are fixed at the fire-box end by ferules in | 


the usual way. The fire-bars are arranged in the fire-box at a short 
distance below the level of the bottom tube. 

The exhaust pipe from the cylinders usually passes through the 
steam chest and barrel inside the boiler, and through the front tube 
plate to the chimney, where it terminates in the blast pipe; it is 
secured to the underside of top plate of fire-box shell and to the 
tube plate by flauges. 

The fecd-water enters the boiler in some cases through the tube 
plate of barrel, but more generally through the underside of barrel 
near its front end. 


For washing out the boiler there are generally seven mud holes, | 


one at each corner round the bottom of fire-box shell, and one at 
the bottom of the frout or smoke-box tube plate; the number and 


position of these holes are very inadequate to the thorough cleans- | 
ing of the boiler from the dirt and impurities which enter with the | 


feed-water, and which, if not constantly and easily removed, soon 
fill it with incrustation; the parts that suffer most from this great 
enemy to all boilers are the water spaces and stays round the fire- 
box and among the tubes in the neighbourhood of the feed-pump, 
the greatest amount of incrustation being formed in the front 
water space of fire-box where no mud holes exist. To remove the 
deposit from this space, the best plan is to cut a mud hole in the 
outer plate at a short distance below the tubes; and as near the 
middle of the plate as practicable; by this means the dirt which 
drops down from the tubes is easily removed. One or two addi- 
tional nud holes arranged in a higher position round the fire-box 
shell, would also prove of great assistance in keeping the stays free 
from corrosion, which, if allowed to accumulate, soon produces 
leakage in the stays and destruction to the fire-box plates. 

In the neighbourhood of the feed-pump, and immediately oppo- 
site the orifice in the bviler, incrustation is rapidly formed among 
the tubes; so much so, that the spaces between them, and even 
the feed orifice itself, become sometimes completely choked with 
dirt. The consequence is, that the water delivered by the pump 
not having free admission to the boiler causes shortness of water 
and constant breakage of the working gear. 

For cleaning this part of the boiler there is only one mud hole, 
viz., at the bottom of the smoke-box tube plate; this hole is ve: y 
useful for keeping the bottom of the barrel free from dirt, but it 
is impossible to reach the tubes from it with any effect. A plan I 
have generally adopted with success is to fix a gun-metal plug 
(about 2in. in diameter) at the side of the smoke-box tube plate 
and clear of the tubes, directly in a line with the feed orifice; by 
occasionally removing this plug and introducinga rod, the incrusta- 
tion which forms round the feed orifice is broken up and falls to 
he bottom of the barrel, whence it is removed through the exist- 
ing mud hole. In addition to this plug in the tube plate the feed 
orifice can be kept perfectly clear by fixing a small plug (about din. 
diameter) in the side of the feed-pump valve box, immediately op- 
posite the delivery orifice in the side of the boiler. A rod intro- 
duced through this hole will always keep the delivery pipe free 
oe corrosion, and preserve the due admission of water to the 

oiler. 

Notwithstanding these precautions incrustation wi// form in the 
boiler, and when it accumulates to any extent. causes an alarming 
increase in the consumption of fuel, besides damaging the plates 
and tubes by burning. 

It is of the utmost importance, therefore, to the safety and pre- 
servation of the boiler that every part of it should be kept per- 
fectly free from dirtand corrosion. To effect this as far as possible, 
it will be found a good plan to draw a few tubes periodically—say, 
half a-dozen on the feed side; by this means the incrustation formed 
among them can be quickly and completely removed. A good 
boilermaker will draw these tubes without damaging them, and 
they can then be put in again, but even if one or two of them fail 
and require renewing the expense of the new tubes is soon saved 
by a decrease in the consumption of fuel consequent upon a clean 
barrel. [ have generally found it to be further advisable at the 
end of twelve months, if the boiler has been pretty regularly worked 
during the time, to draw all the tubes, and by sending a boy 
through the manhole into the boiler the water spaces and barrel 
can be thoroughly cleaned, and the tubes, which become coated 
with a hard scale, can be scraped, and renewed where damaged or 
burnt. At the same time all leaky stays round the fire-box should 
be drilled out and replaced by stays of S C. iron. 

The expense of these operations is fully compensated for by the 
increased efficiency and durability of the boiler. 

The joints about a portable engine boiler next demand attention. 
These are a constant source of trouble and expense. In cases 
where the exhaust pipe passes through the boiler, as before men- 
tioned, the flange joints in connection with the cylinder eduction 
ports in the top plate of steam chest are continually failing, and 
the steam entering the leak causes a continual blast through the 
exhaust pipe, even after the regulator is closed; the loss of steam 
from this cause is sometimes almost as great as the quantity passed 
through the cylinders. 

In breaking and making these joints afresh the screws which 
secure them, and which are tapped into the base of cylinders, 
break short off inside the boiler; the consequence is that the eylin- 
ders have to be lifted and the screws renewed, which is a very ex- 
pensive and tedious job, A great improvement is to substitute 
studs for screws, with nuts inside the boiler. In some portables 
where the exhaust pipe passes along the top and outside the boiler 
this leakage is avoided. 

Failure often takes place in the joint or bedding of the cylinders 
on the boiler, the base or flange of the cylinders not being pro- 
perly chipped and brought to a true bearing on the crown plate of 
steam chest, the joint after a time commences blowing, especially 
in the neighbourhood of the steam openings in the plate; the leak 
once started becomes gradually worse and is only cured by discon- 
necting the engine and lifting the cylinders; the loss of steam in 
this case is not so great as in leakage from the exhaust pipe, but 
the steam by blowing over the engine rusts and dirties the bright 
work. This joint is well made with wire gauze and red and white 
lead, but an equally good, if not better, juint is made with iron 
borings and Scotch cement. 

Leakage is constantly taking place among the tubes and among 
the bolts and studs connected with this form of boiler, viz.:—The 
fire-box bridge bults, the cylinder and saddle bolts, and the studs 
securing the fire-bar bearers to the sides of box. Excessive leak- 
age in the ends of the tubes is a sure sign of an accumulation of 
dirt behind the tube plate; this dirt being first removed, the tubes 
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found that a proper application of the caulking tool fails to make 
a tube tight the ferule should be immediately withdrawn and re- 
| placed by one slightly larger in diameter; by this means the end of 
| the tube is enlarged and effectually closed with the plate. A good 





crummit for the heads of the fire-box bridge bolts is made of spun | 


yarn with a thin coating of Scotch cement; leakage in the saddle 
bolts is not easily remedied; being put in from the inside of boiler 
great difficulty is experienced in reaching them. The fire-bar 
bearer studs are not made strong enough for the weight they have 
to carry, and when leaky are very troublesome; the best plan is to 
replace them by larger screws of S.C. iron. 
It is almost unnecessary to add that the water gauge cocks, the 
blow out cock, and safety valve fittings, require constant looking to, 
and should be always kept free from corrosion and in good work- 
ing order. , 
It cannot be too often impressed upon engineers in charge 
of steam-boilers that the great desiderata for their safe and econo- 
mical working are :—careful enginemen, good and constant supply 
of pure water, entire freedom from dirt and corrosion, and tight- 
ness in every part; by a proper and systematic attention to these 
points a boiler can always be kept efficient and safe from accident, 
and will last for years. EDWARD W. FURRELL. 
Westminster, November, 1868. 








COMPRESSED AIR LOCOMOTIVES FOR UNDERGROUND WORKING’ 
Str,—Can any of your readers inform me whether there is such 
a thing as a “compressed air” or “ gas locomotive” which would 
| be suitable for working the trains underground in a coal mine? the 
| objection to steain being that it would loosen the roofs. 
A Constant SUBSCRIBER. 
(Nothing of the kind is in use as far as we are aware, but it is 
possible that some of our correspondents will be able to tell you 
whether the idea has ever been tested below ground, and if so with 
what result.—Eb. E.] 








A CHANNEL RAILWAY. 


Srr,—In answer to a letter in a recent issue signed ‘* Napoleon,” 
I quite agree that an international scientific commission should be 
held in either Paris or London, to consider the Channel railway 
scheme. It would be superfluous in me to state the advantages 
arising from such a mode of communication between the two 
countries ; and I would suggest the first step the commission has 
to eonsider is, what scheme is best suited for the landed as well as 
the seafaring interest? Iam inclined for the solid rock proposal— 
or a wrought iron and concrete structure, to be sunk on the bed 
of the Channel, for the simple reason that it could be quickly and 
cheaply executed, and would form as permanent a work, if carried 
out in its full integrity, as the Mont Cenis tunnel. 
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PATENT LAW. 

Sir,—I propose in this letter to continue my explanation of the 
sense in which I have used the word “ process,” in the propo- 
sition—‘‘ In a grant of letters patent, the subject of the grant is 
a process, and not a product,”—by referring to the judgment of 
Lord Westbury, L.C., in the famous sewing machine case, Fox- 
well v. Bostock. 

I choose this case as an instance in which it might be said 
the subject of grant was not a process, in the ordinary popular 
sense of the word. The invention that might have been secured 
by the patent, if the specification had been sufficient, consisted 
(in the words of the judge), “of an arrangement of three cams on 
one shaft, by the direct action of which the three principal move- 
} ments in a needle and shuttle machine, namely, the needle 
movement, the shuttle movement, and the feed movement are 
effected.” 

Here is an invention of a new combination of parts in a machine. 
The movements in that kind of machine had been previously 
effected by other mechanixm. The process, in the sense of the 
operation of a needle and shuttle in such machines, was not new, 
and could not therefore be the subject of the grant; the only 
invention open to be protected by patent was the arrangement of 
the three cams on one shaft, to effect the three principal move- 
ments insuch machines. It may beasked, Where was the “process” 
here? I answer, it consisted in the working of the parts above 
referred to. In this case, it is probable that nothing could have 
been predicated of the invention from a reference to the product, 
i.e., the work done by the machine. This may have been just the 
same as that produced by other machines, and yet the ** process ” 
(in the sense in which I use the word) was different, inasmuch as 
the mechanical action on the needle, the shuttle, and the cloth 
was different. There was a different agency called into operation 
between the part of the machine to which the working power was 
applied and those parts in which it was given out, attended with 
more or less improvement, sufficient to distinguish the working 
parts from those in previous machines, 

This case shows the great importance to patentees of the right 
test being applied to their inventions, with a view of determining 
their patentable character. The judge said: ‘* The difticulty of 
the plaintiff arises entirely from the character which he has 
thonght fit to give to his alleged invention, and the manner in 
which he has described it. The plaintiff's counsel had no difficulty 
in describing at the bar the improvement.” It is often easy 
enough for a competent legal adviser to apprehend the true cha- 
racter to give an invention, while the inventor himself is unable 
to perceive it by himself. And this, probably, accounts for the 
occasional unwillingness of inventors to receive advice. There is 
reason to believe that a great many patents would be declared 
invalid (if tried) on precisely the same ground as that on which 
the sewing machine patent was so declared, viz., the insufficiency 
of the specification in not clearly showing the improvement 
claimed. 

Even with inventors who intend to put in a specification such 
as the law requires, there appears to be a natural tendency to rely 
on such a document as that which was in this case found to be 
insufficient. It seems to be very commonly supposed that a full 
description of a machine, including old and new parts, is enough 
to carry a valid claim to the new combination, without pointing 
out the novelty. And it has been observed lately that there is an 
increased number of specifications, which are encumbered with an 
unnecessary amount of drawings, and are extremely defective in 
the language required to limit and define the characters of the 
inventions. 

The judge also said : ‘‘ The cams and the shaft are described in- 
discriminately with the rest of the machine in the specification, 
but there is nothing to indicate that it is this addition which con- 
stitutes the improved arrangement, or the new combination.” 
That is to say, the particular ‘* process ” alleged to form the subject 
of the grant in this case was not indicated in tbe specification, 
and in such case how could it be a legal specification at all ? 

Other words in the judgment bear out the same view: “ At the 
date of this patent many combinations of machinery, or, in other 
words, many machines for sewing or stitching by a needle and 
shuttle, were known and used. If, in thatstate of things, a patent 
is taken out for an improved arrangement or combination, the 
patentee is surely bound toshow in what the improvement consists 
and how it is to be effected. But this obligation is not discharged 
by a description of the entire machine which embodies, but does 
not distinguish, the improvement, and thereby renders it uhdis- 
coverable, except upon a minute comparison and collation of 
all existing combinations with the new combination that is 
claimed. A specification so framed has the effect of concealing 
rather than of disclosing the invention.” 

All this goes to show that in a complete machine there may be 
included several distinct processes or subjects of patent grants, 
and therefore that any particular ‘‘ process” or subject must be 
distinctively limited and defined, in order to obtain its due legal pro- 
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reference to the “‘process” or “‘mode of manufacture” dy} 
limited and defined in the specification. y 

I could make these points clear from other judicial uttera: 
Lord Westbury, but I cannot venture 
space. 


ees of 
to trespass further on your 


WILLIAM SPENCE, Assoc. Inst., 0.5, 
8, Quality Court, Chancery Lane, Nov. 20th, 1868, 





HOLLOW GROUPED PILES, 

Srr,—It has occurred to me that hollow iron cylinders, to be 
sunk and filled with concrete as foundations for piers, &., a 
hexagonal section would be preferable to the round one generally 
used, as the cylinders would mass together without interstices, and 
form a perfectly solid structure, G. C. A, 

Nov. 20th; 1868. 





THE EXPANSION WATER FREEZING, 

Sir,—In your number for Nov. 6th you state that “ when a bottle 
of water is frozen the bottle usually bursts; hitherto this hag 
been explained by the assertion that the water on solidifying 
suddenly expands.” With the exception of the word suddenly 
most of your readers are probably content with the above explana. 
tion, for though the solidifying of each atom is certainly attended 
with an immediate expansion, yet the freezing of all the water in 
the bottle is gradual or progressive. I have not seen Mr, Barthé. 
lemy’s memoir on the crystallisation of water, wherein you say he 
denies the above received opinion; po-sibly he may be able to re 
concile his theory with the old one, by explaining that each minute 
atom of water is forced apart by some thin film of gas. But be 
that as it may, itis the expansion or enlargement of the water, 
whether caused by actual expansion, or by the partial separation 
of each atom, causing an expansion of the whole mass, which 
burst the bottle. The learned professor may perhaps get some ad. 
ditional ideas by freezing water in bottles with necks sloping 
gradually towards the cork, and in contrast to others with shoulders 
such as the common beer bottle, In experiments made some years 
ago, I found that the water burst the bottles having shoulders and 
not those having sloping necks —in the latter the corks were pushed 
quite out of the necks of the bottles; and if the freezing was 
severe enough, there was also a short column of frozen water out- 
side the neck of same diameter as the cork, the cork being on the 
top of all, In explanation of this, I inferred that the particles 
could not move easily enough round the sLoulder, and so burst the 
bottle, whereas the cone-shaped neck permitted the gradual collec. 
tion and escape of the enlarged atoms towards the point of least 
resistance. The experiment is interesting, as it shows the different 
result in vessels of different shapes, the progressive action, and 
also gives a measure of the expansion itself. I hope to have the 
pleasure of perusing Mr. sarthélemy’s memoir. EXPECTANT, 

Port Glasgow, Nov. 21st, 1868, 


OF IN 


WE learn from the Indian Daily News that under the original 
contract with the Madras Railway Company in 1855, a power was 
given for the construction of a branch line to the foot of the 
Neilgherry Hills, and in 1859 surveys were made for determining 
the best direction for the line, but no further steps towards the 
construction have been taken. The Madras Government in August 
last recommended to the Government of India that the construc. 
tion of this branch should be at once undertaken, and pointed out 
that even at first the return from the line might be expected to 
pay 34 per cent. on the outlay. The Government of India replied 
that the question has been submitted to the Secretary of State for 
India, to be considered purely on its own merits. 

IRonN-ROOF F1x1nG.—In our number for August last we alluded 
to a novelty in the way of working up corrugated iron suggested 
by Mr. Russell Aitken as shown in the roofing of the new beef 
markets now in course of erection on the Esplanade. We then 
omitted mention of the principal part of the improvement, viz., 
the raising of the iron in the plate itself, as 
shown by the sketch in the margin. The 
object of thus raising the corrugated iron 
around the screw hole is to prevent rain 
water finding its way down the side of the 
screw, and rotting the timber into which it 
is secured ; for it is found that when corru- 
gated iron is punched in the usual manner, 
and the screw forced home, a hollow is 
formed at the head of the screw in which rain water lodges, and 
*from whence it soaks into the woodwork below. Repeated soakings 
of this kind, combined with the rusting of the iron, soon cause the 
timber into which the screw nail is forced to lose all its strength, so 
that the wind getting underneath, the corrugated iron is blown off, 
In the roof for the new markets the corrugated iron has the holes 
for the screw nails at the lower end of the plate ouly punched with 
these conical holes, the upper ones not being punched in this 
manner for the reason that it would then be impossible to make the 
two fit on the roof. These conical holes are punched, before the 
iron plate is placed in the zine pickling, and it is one advantage of 
this process that only the best quality of iron can be used, as in- 
ferior iron would split and crack. Zine 
plates, however, work freely, and the 
holes are embossed in the zine when the 
sheets are being erected in place. A 
raised zinc washer can be used over this 
hole for the screw, and with some ad- 
vantage, as the most violent winds 
cannot then, under the most unfavour- 
able circumstanees, ferce raiu into the 
screw hole.—Bombay Builder. 


THe Gas Suppty or MiLan.—The following particulars relating 
to the gas lighting of Milan are given by J/ Gas, a monthly journal, 
just published at Milan. In 1787 this city was first lighted up, 
1158 oil lamps being used for this purpose. On the 3ist July, 
1845, Milan was first lighted with gas. The streets were lighted 
with 377 gas lamps, and 800 of the old oil lamps, in all with 1177 
lamps. The price paid for gas was 38 centimes per cubic metre for 
the public lighting, and 66 centimes by private consumers. In 
1851, the number of gas lamps was increased to 494, and the price 
per cubic metre reduced to 35 centimes for public lighting, and 50 
centimes to private consumers. The total quantity of gas con- 
sumed per annum by the street lamps was 210,295 cubic metres, 
and the annual expense for the lighting the city amounted to 
211,913 franes (including*the 770 oil lamps which were still used 
in some of the streets). The riumber of private burners was 26065, 
which consumed 620,800 cubic metres of gas per annum, From 
1851 to ‘1863, the number of lights, both public and private, was 
greatly inereased; and in 1864 a fresh contract was made. with the 
municipality at 28 centimes per ctibic metre, and with private con- 
sumers at 45 cenitimes, The following is the number of lights, both 
public and private, the annual consumption of gas, and expendi- 
ture for lighting of Milan, from 1864 to 1867: 




















1861. 1866. 1867 

2a, Barc Fioae 
Public lighting :— + ee 
No. of streetlamps.. .. «+ «os «« 1,764 gece EP ten 
Consumption of gas, cubic metres = «. | 761,306 | 1,061,154 | 1,195,698 
Annual expendivure, francs .. .. + 205,394 295,681 314,227 
Private lighting :— | se 
a ee a 20,491 26,197 | 30,097 
Consumption of gas, cubic metres... | 1,874,211 2,412,350 | 2,721,496 


The illuminating standard, according to contract between the gas 
pry icipality, is that each lamp should consume 








can be made tight by judicious caulking; continual caulking, how- 
ever, is very injurious to the tubes and plate, and whenever it is 


tection. But it also suggests that the true test, in order to discover 
what is the scope of a legal right in a patent, consists, in a 





y and the munici 2 ir 
not less than 120 litres of gas per hour, to equal 42 grains, of colza 


oil, burnt in a Carcel lamp. 
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RAILWAY MATTERS. 


Tue opening of the Kursk and Kiew Railway took place yester- 


Tae Viceroy formally opened the line from Meerut to Umballa 
on the 14th inst. with great écldt. 

Tue Union Pacific Railroad Cothpahy ate about to lay outa 
town at the itiduth of the Weber river, seventy-fivé miles east of 
salt Lake City. 
<—* Graad Trunk Railway Company have orderéd from the 
Portland, U.S., Rolling Mills, 1000 tons of rails to be delivered 
and laid the present season. 

Tue cotipon due on the Honduras Railway Loan on tlie Ist of 
January has been announced for payment, at the Londén and 
County Bank, on that date. 

Tue Fretch Railway and Naval Blast Furtiaces, Forges, and 
Steel works Company have introdticed the Bessemer procéss for the 
manufacture of steel in its Givors Works. 

A TESTIMONIAL of the value cf £1575 has been presented to 
Mr. Walter Stevenson, late financial secretary of the Great 
Western Railway Company, by his friends and brother officers. 

A TRAIN of cars on the New York Central Railroad was, on 
Monday the 8th inst., thrown from the track in consequence of 
running over a pair of canal horses. The horses were killed, but 
no other damage done. 

A SERIOUS collision between a passenger and a goods train took 
place on Monday, near the ase ee of the Stratford and 
Leamington branch, Great Western Railway. The line was blockéd 
for three hours, but no lives were lost. 

Ir will take about three years to complete the repairs now in 
progress on the Hartford, New-Haven, and Springfel.|-road. The 
steel and iron rails being laid are put together by splices, the same 
as used in foreign countries, the expeiise being about double that of 
putting them in the old way. 

Tue conductors and brakemen on the through freight trains of 
the eastern end of the Central Railroad struck on Thursday the 
4th inst. for pay for extra serviees, and their request was com- 
plied with. It is said they are also to receive pay for extra 
services performed for some months past. 

Tue Fort Wayne, Muncie and Cincinnati Railroad will be in opera- 
tion ia a year. The city council of Fort Wayne have voted to 
advance 100,000 dols. to the road as soon as it is in running order 
between that city and Bluffton, and Muncie and other tewis 
along the line have made liberal donations. 

On the Goalundo Extension Line, five of the cylinders for the 
deep water piers of the bridge over the river Goraie have been 
sunk to the intended depth, and, although the stream runs at the 
rate of five miles per hour, and the water is 92ft. deep, the two 
piers which have been completed stand as firm as a rock. 

Tue report of the directors of the Great Indian Peninsula Rail- 
way Compan y, to be submitted at the half-yearly méeting on the 
27th inst., shows that the half-year’s receipts have been less by 
£107,0'2 than in 1867, while the expenditure shows an increase of 
£42,786. The falling off in the receipts occurs almost solely 
through reductions in the rates of carriage for cotton. 


Tue Sotith-Western Railway Company on Tuesday, summoned 
a Miss Reynolds of Wimbledon for attempting to leave a moving 
train. The lady fell between the carriages and the platform, and 
a part of the carriage step had to be sawn off to extricate her. 
The summons was made resumable in a month, the lady being too 
much injured to render it probable she can appear earlier. 


Tue directors of the Metropolitan Company have given notice of 
an intended application to Parliament for power to lengthen and 
ventilate the Gower-street station in an effective but less costly 
manner than that authorised by the company’s Act of 1866, and to 
extend the time for the pureliase of lands and completion of works 
in the Bishopsgate and Tower-hill portions of the easterh extension. 


Various railroad enterprises are on foot in the Southern States. 
The Blue Bridge Railroad project is engrossing the attention of pro- 
minent men in South Carolina; the building of the Indianola Rail- 
road, which is run through the heart of Western Texas, has actually 
begun; and the people of Atlanta are taking steps to insure the 
completion of the Georgia Air Line Railroad. The Texas Country- 
man says that for several days past the Central Railroad has been 
running four freight trains a day. 

A PROSPECTUS has been issued of the Islington Railway Com- 
pany, with a capital of £890,000, exclusively in shares of £20. The 
proposal is to carry the line from the City station of the Metro- 
politan Railway at Finsbury to Islington Green, with an 
intermediate station near the Eagle Tavern, in the City-road. It 
is to be constructed throughout on arches, with the peculiar 
feature of a three-foot gauge. The line will in no way interfere 
with the traffic of the Metropolitan Railway. 

A TELEGRAM from New York announces that Mr. Gould, the 
President of the Erie Company, has been appointed Receiver in 
Chancery, and has been authorised to buy back for the company a 
very large amount of the over issues of stock by the late board. 
The purchases already made appear to have caused a great scarcity of 
the shares in Atherica, and it is satisfactory to find it stated 
that the large issues by the late board during the contest with 
Mr. Vanderbilt for the control of the line have not been required 
by the financial position of the concern. 


THe New York Evening Post of the 9th inst. denounces in un- 
equivocal terms the managers of the Erie Railway Company, and 
states that their conduct “appears clearly to constitute a 
conspiracy to defraud.” {[t compares their proceedings with those 
of certain previous operators by whom large undertakings have 
been ruined, and suggests an appeal to the criminal courts, while, 
apart from any points that could technically be established, it calls 
upon public opinion for some adequate manifestation on the sub- 
ject. 

A TELEGRAM from Mr. Longridge. published in the 7imes, says 
that the Mont Cenis Railway is in perfect order. The line has 
never been closed, and the only delay has been to two trains on 
Sunday, the 15th inst. Lord Mayo made the journey on Wednes- 
day in three hours and a-half, and was much pleased. In a letter 
dated the 16th inst. Mr. Longridge says :—‘‘I think you may keep 
your mind easy about the line through the winter. We may 
probably have delays in the trains when a heavy fall of snow comes 
on, just as we have often at home, but the line will be kept open I 
feel certain, and without any very great trouble or expense.” 


Ow the Ist of November last one of the most important Dutch 
lines of railway was thrown open to the public. It runs from 
Utrecht to Waardenburg. and forms a link of the section Utrecht- 
Bois-le-Due, leading to Brussels and Paris. Bois-le-Due was on 
that same day admitted into the Dutch railway system, and put in 
communication with the railway that now stretches away from 
Goes. in Zeeland, to Venlo, in Limburg. It is probable that the 
section Bois-le-Duc-Waardenburg, which now alone remains un- 
finished in this part of the country, will be ready by the middle or 
end of next year, so that 1869 will witness an unbroken communi- 
cation between Amsterdam and Paris. 

A SUGGESTION which is ingenious, if not feasible, is made by one 
of the correspondents of the Pall Mall! Gazette, for preventing 
accidents to railway travellers on the arrival or departure of trains, 
and rendering it unnecessary to lock the carriage doors. It is as 
follows, and seems, at any rate, worth a trial:—To the edge of the 
platform fix a barrier or railing, to rise and fall on the principle of 
@ parallel ruler. At the sound of a gong the barrier coutd be 
raised for the whole length of a train, thereby preventing any re- 
oo the carriage doors at departure. The train could enter 
the arrival platform between barriers up on both sides, and 
Passengers might be allowed to let themselves out on the side from 
which the barrier had been depressed at stroke of gong. 





NOTES AND MEMORANDA. 

Tae rolling mills of Philadelphia pay annually for wages the 
sum of 1,000,000 dols. 

Pixies placed in the Rhine by the Romans, nearly 2000 years ago 
have been found to be entirely sound when removed within the 
present century. 

THE Ivy paper mill still in operation in Delaware Co., U.S., 
was erected in 1773. It manufactured paper used by Benjamin 
Franklin in the days of “ Poor Richard.” 

A GEOLOGICAL map of France is to be prepared at the expense of 
the Government. The map is intended to comprise the minutest 
details relating to the geological formations of the empire. 

In 1662 Peter Blondeau a Frenchman, entered into agreement 
to manage the Tower Mint. With certain modifications of detail 
his system of coining was practised in the Mint at the Tower until 
that establishment was abolished in 1810, 


M. Pou er states that large doses of alcohol are the best anti- 
dote to the poison of the genus Amarita, and he thinks experience 
may show its efficacy with other poisonous fungi. e also states 
that boiling in vinegar or salt does not destroy the poison of 
dangerous species. 

HERR MITTLER communicated the result of his experiments on 
the transfusion of blood to the Academy of Science of Viepna. He 
arrived at conclusions different from those generally held, and 
showing that transfusion is a far safer operation than it is com- 
mvbiily believed to be. 

Bifcrro-pLatine iron with copper and brass is successfully 
éarriéd on in France, in the following simple manner: —The iron 
objéct is coated with a varnish of resin, dissolved in benzine. 
This is then coated with plumbago, and the copper deposited ag 
usual, By this means the peeling off of the thin layer of copper i8 
obviated. 


Mr. Hit, of the Mint, states to the International Coinage 
Commission that 1000 sovereigns in circulation weighed, at the 
Bank of England this year, only 255'87 oz., instead of 256°8 oz. ; 
& second thousand weighed only 255°80 oz., and a third only 
255°76 oz.; the average value of the whole 3000 being only 
198. 11d. each. 

THE following directions are given for making cement imper- 
ineable by air and steam, which is said to be superior to any in use 
fot stéaih and gas pipes :—Six parts of finely-powdered graphite, 
three patts of slaked lime, andeight parts of sulphate, are mixed 
with seven parts of boiled oil, The mass must be well kneaded 
until the mixture is perfect. 


At the last meeting of the French Academy a very important 
communication was sent in by Dr. Hofmann on certain sulphur 
compounds of hydrocarbon and essences. The author has obtained 
products which have exactly the smell of various plants of the 
order cruciferse—such, for example, as the cress. He has also pre- 
wey an oxysulphuret of carbon, a compound whose existence had 

en doubted. 

Dvninc the reigns of Henry VIIL. and Edward VL. while ther 
Were two Mints in the Tower of London, there were two other 
wholly distinct Mints without the Tower; namely, one in ‘‘ the 
manor of Suffolk House, in the borough of Southwark,” and frei 
which the notorious Mint-street of our own time takes its name, 
and another in ‘‘ Duresme-place, in the suburbs of London,” and 
where Durham-street, Strand, now by no means “in the suburbs,” 
has since been formed. 

CoINING was carried on in the time of Athelstan in a verf 
curious manner. The melted bullion was passed through a kind 
of colander, or sieve—as in the modern plan of casting lead shot— 
and the resulting globules of metal, having being placed on a stone 
and struck by a stamp with force of hammer, received blows which 
at once flattened and impressed them with the necessary devices. 
The same process is still pursued in several mints belonging to in- 
dependent princes in India. 


A SCIENTIFIC discovery is reported from Turin, where Professor 
Casturani, the celebrated oculist, has found a way of killing animals 
by forcing air into their eyes a few seconds, and almost without 
causing them pain. Experiments were recently made at the Royal 
Veterinary School, and it is said they have fully proved the truth 
of the professor’s invention. Within the space of a few minutes 
four rabbits, three dogs, and a goat were killed in this manner, 
The most remarkable fact is that the operation leaves absolutely no 
outward trace. 

THE first line of electric telegraph in British India was established 
in 1851— 52. Little progress was made during two sueceeding years, 
but in 1855 an aggregate length of 3255 miles was in working order. 
When the mutiny broke out in 1857, there were 4162 miles of ser- 
viceable wires, provided with sixty-two signal offices, in the hands 
of the Government. At the close of 1867 India was furnished with 
13,390 miles of telegraph lines, and 172 signal stations. The whole 
system is in the hands of the Government ; but between 1855, and 
1861 eight railway companies had licenses to construct lines of 
telegraph. 

A curious calculation is published by a M. Hauchecorne, as to 
the comparative proportion to the receipts of the working expenses 
of the railways of Europe in 1865. M. Hauchecorne states the 
proportion as follows :—Austrian, 38°38 per cent.; Prussian, 49°4 
per cent.; French, 40°77 per cent. ; Netherlands, 43°7 per cent.; 
Danish, 47°1 per cent.; German States, 47 6 per cent. ; English, 
479 per cent.; Spanish, 55 per cent.; Portuguese, 53°1 per cent.; 
Russian, 59°4 per cent.; Italian, 59°7 per cent.; and Swedish, 598 
per cent. Of course, feebleness of traffic or the reverse has a good 
deal to do with the proportions which M. Hauchecorne has so 
painstakingly established. 


THE varied colours which the clouds assume at various times, 
especially sunrise and sunset, ate explained by Mr. Sorby on the 
principle that the clear transparent vapour of water absorbs more of 
the red rays of light than of any other, while the lower strata of 
the atmosphere offer more resistance to the passage of the biue 
rays. At sunrise and sunset the light of the sun has to pass 
through about 200 miles of atmosphere within a mile of the sur- 
face of the earth in order to illuminate a cloud a mile from the 
ground. In passing through this great thickness the blue rays are 
absorbed to a far greater extent than the red, and much of the 
yellow is also removed. Hence clouds thus illuminated are red. 
When the sun is higher above the horizon the yellow light passes 
more readily, and the clouds become orange, then yellow, and 
finally white. Clouds in different parts of the sky, or at different 
elevations, often show these various colours at the same time. 


Mr. CHar.es TOMLINSON, F.R.S., has been experimenting and 
theorising upon the subject of the phenomena of supersaturation in 
saline solutions, and has communicated to the Royal Society his 
conclusions and the grounds upon which they are based. The 
conclusions arrived at by Mr. Tomlinson are: (1) That a number of 
hydrated salts form supersaturated solutions and remain so even at 
low temperatures simply from the absence of a nucleus to start the 
crystallisation; (2) That a nucleus is a body that has a stronger 
adhesion for the salt than for the water which holds the salt in 
solution, a state of things brought about by the absence of chemical 
purity; (3) That three or four salts form supersaturated solutions, 
which in cooling down deposit a modified salt or one of a lower 
degree of hydration than the normal salts; (4) That this modified 
salt is formed first by the deposit, in small quantity, of the anhy- 
drous salt, which entering into solution, forms a dense lower 
stratum containing less water than the rest of the solution, in 
which lower stratum the modified salt is formed ; (5) That salts of 
a lower degree of hydration form supersaturated solutions, which 
on reduction of temperature, or by the action of a nucleus, deposit 
the excess of salt that held the solutions supersaturated, leaving 
them merely saturated. 








MISCELLANEA. 
THE Belgian coal trade continues active. 
MERCHANTS iron continues in fair demand in Belgium at former 


| rates. 


Tue winter navigation on the Upper Missouri river is now con- 
sidered closed. 

Tne zinc mine at Potosi, U.S., is now producing 1400 pounds 
of fine zine daily. 

THERE is no very material change in the French iron trade; upon 
the whole affairs are active. 

TH weavers in the Richmond Cotton Mill, at Newport, Rhode 
Island, have struck, and the mill is stopped. 

Aw American writer suggests the use of the velocipede as a sub- 
&titute for the horse for the rapid transportation of infantry. 

AN establishment at St. Louis, U.S., has turned out during 
the past yeat a quarter of a million well buckets. It also makes 
400 nail keys per day. 

A VALUABLE box of machinery has been recovered by divers from 
@ depth of 60ft., near the Portsmouth, Va., Navy Yard, after 
three untticcessful attempts. 

THE first pile of the new works of the Charterel Gas Company, 
near Barking Creek, was driven on the 19th inst, oy Mr. Beck, 
the governor of the company. 

THE imports of English pig iron into Belgium are still consider- 
able, but, hobtWithstanding this, a regular demand is now expe- 
rigneed for Belgian casting pig. 

Taé Mofgani, Etna, and Neptune Ironworks, at New York, have 
béeh recently eohsolitlated. They now employ about 800 hands, 
only half the full working force. 


Tue authorities of St. Pancras have declined to have their new 
bridge overt the Regent’s Canel at Gloticester Gate built after the 
model of the proposed English Channel bridge. 

A NEW att éxhibition in Argyll-street, called the Corinthian 
Gallery, opened last week, one of its features being that during 
one day weekly the public are admitted free. 

THE aggregate weight of the seven bells in the chime of Cornell 
University is 5858 lb. ; they were moulded, cast, transported twenty- 
eight miles, and set up within a period of eighteen days. 

A SINGLE sewing machine factory in New York turns out 1800 
machines per week. This being totally inadequate to supply the 
demand, the company propose shortly to double their works. 

In a few months more the Royal Academy will vacate their 
present rooms in the National Gallery, and enable the director to 
display our national art treasures to much greater advantage. 

Four hundred and seventeen male and twelve female convicts in 
the Indiana Penitentiary have made that institution self-support- 
ing during the past year, and added a little to its treasury. The 
State appropriation of 12,500 dols. has not been touched. 

Tue Belgian irén trade has fully supported the improvement re- 
cently noted in it, and the amelioration may be said to extend now 
to pig also, Refining pig has changed hands in the Charleroi basin 
at £2 136, per ténj in the Liege basin slightly lower terms have 
prevailed, but the différéfiée in quotations has not been very 
material. 

The itofitlad turtet-ship Monarch (7) 5102 totia, 1100-hotse power 
nominal, prepatiig for sea alongside the doékyard in Chatham 
Harbour, is still ii such an ineomplete state that an Admiralty 
order has been received altering the tiiié By which she is to be 
@iinpleted in readiness for com from the éfid of January till 
the end of March, 

O8 & Feport atid recomimendation of the City Lands Committee, 
a conveyaies has been granted to the London, Chatham, and Dover 
Railway Company, for £14, 500 of thr€e freehold howsesin New Bridge- 
street, Blackfriats; also a conveyaitice to the Métropolitan Board 
of Works, fot £28,519, of a old warehousé me premises in 
Upper Thames-street and Lambéth-bill. 

Tue largest planitig machine in the United States, if not in the 
world, has jist been completed at the Goverment workshop in 
Charlestown, Massachusetts, having been several years in building. 
It will plane a mass of iron 40ft, in length, 20ft. in width, and 20ft. 
in height. One of the bed-pieces weighs over forty tons. It was 
designed by Seth Wilmarth, master machinist of the yard. 


WE learn from the De’hi Gazette that famine works are to be 
commenced upon at oncein Oudh, The officers of the Irrigation 
Department have received peremptory orders to leave Lucknow 
and betake themselves to Sultanpoor. For some time a number of 
jheels and tanks will receive their attention, but by the time dis- 
tress makes itself felt, the canal works will give employment to 
thousands. 


Tue largest casting ever made in Indiana was poured out at the 
foundry of Greenleaf and Oo., Indianapolis, a few days ago, It 
was a blowing cylinder for the Lafayette Ironworks, was 11ft. lon 
ahd weighed 16.000 lb. Theo firm have recently begun oak 
in their new building, and this cylinder was one of the products 
of their first “‘melt” of 22,000 pounds, whieh was run in two 
hours. 

Her Masesry’s ironclad ship Hercules (14), 1250-horse power 
nominal, Captain Lord R. J. Gilford, has been fitted, by order of 
the Lords of the Admiralty, with Mr. F. N. Gisborne’s mechanical 
signals from fore and aft bridges to pott atid starboard batteries, 
by which her battery and fore and aft guns will be able to be 
fought by her commatder cleat of the sinoke afd confusion incident 
to an engagement. 


On Saturday afternoon prizes and niedals were distributed to 
students of the London Female Sehool of Art who had excelled in 
drawing, painting, designing, and art literature. The students 
and their friends assembled in the leeture hall of the University 
College, Gower-street, which was filled to overflowing. Mr. 
Layard, M.P., presided, supported by Mr. M’Cullagh Torrens, M,P., 
Mr. Westmacott, R.A., Mr. 8. Poole, Miss Gann, the talented 
superintendent of the school, and humerous artists. 


Tue contracts now on hand for tails in Belgium assure employ- 
ment to the rolling mills for some months to come ; the syndicate 
of forgemasters has transferred to the Mostigny Works the task of 
supplying 10,000 tons of the large quantity of rails recently con- 
tracted for on Hungarian account ; an augmentation is agreed to in 
the terms of 8s. per ton. The price of rails in Belgium may thus 
be now given at £6 12s. per ton, an important advance upon the 
rates previously current. 


Amonc the mineral products of the United Kingdom salt holds 
the fourth place—coal, iron, and lead taking precedence in value. 
In Cheshire, the great seat of the salt industry, the chief part of 
the production is sent down the river Weaver for inland distribu- 
tion and exportation; and the quantity in the year ending March 
3lst, 1868, reached the probably unprecedented amount of 918,438 
tons, viz., 868,679 tons of white salt, and 49,759 tons of rock 
salt, The quantity in the last ten years has averaged 788,688 tons 
a year. 

Anypopy who has visited Paris within the last few months can- 
not have failed to notice the large number of velocipedes going to 
and fro, especially in the evening ; indeed, the number that may 
now be seen any evening in the Champs Elysées is so latge that a 
recent police edict compels the riders to affix a lamp to them, in 
consequence of the accidents that have happened from their use, 
According to some investigations that have been utade, it has been 
ascertained that on a good road, where the gradients are not much 
greater than on railways, the rider may travel from 80 to 100 
kilometres a day, which is about the same speed as the mail-coaches 
used to attain in France; and that this may be done seveta days 
in succession, without over fatigue, by a mederately strong man. 
—Once a Wee 
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ABOVE we illustrate, very fully,’ a’ road roller manufactured 
by Messrs. Amies, Barford, and Co.,of Peterborough. The subject of 


road-making and maintenance is now so often the basis of of angry | 


debate in some of our vestry meetings, that we feel ourselves 
called upon to present some illustrations of road rollers for the in- 
formation and guidance of county and parish surveyors. Road- 
making, in these days, is not to be executed as in the good old days 
of ‘‘McAdam,” when a load of broken stones was shot down, and 
levelled by a shovel. Every excuse could be offered for the district 


surveyor in past times, when no good rollers were to be had; but | 


now that he can select from many descriptions of machines, we may 
say it is culpable neglect on his part if he fail to have a suitable roller 


provided by the board. The water ballast roller, from its convenient 


form, is readily drawn by one horse to the part of the road to be 
rolled, being then empty, but when filled with water its weight 
can be increased as required from three to ten tons. For the 
larger ones two or more horses must be employed. Another 
advantage possessed by the above roller is, that when at the end of 
the work the horses alone turn, and the roller is ready to start on the 
return journey—a vast improvement on the old roller, which itself 
had to be turned, which turn always resulted in the formation of a 
depression in the road. 

The roller we illustrate is composed of a water-tight wrought iron 
cylinder made of jin. Staffordshire plates, having a 5in. tube run- 
ning through for admitting a 3in. wrought iron spindle. The 
bearings for the axle are formed by the massive cast iron bosses or 

lates secured to the ends of the cylinder, and through an additional 
in. strengthening plate, by means of turned Low Moor iron studs. 
ese bosses prevent any wear and tear upon the actual wrought 
iron cylinder. The water is admitted by unscrewing a brass plug 
with a key or spanner—which key is attached to the tool box fitted 
on the frame—through an iron funnel having a bent pipe fitted 
with a screw, which takes the thread of the plug flange. The turn- 
table frame consists of a strong cast iron ring with a 3in. flange, 
lin. in thickness, which encircles the entire cylinder, and is kept 
in its place by the use of turned cast iron flanged rollers, and 
2 assisted in turning by anti-friction rollers let into the wooden 
Tame. 

When the roller is required to return the wrought iron lever is 
pressed down by the driver, and the iron pins are thereby released 
from the side brackets. Immediately upon the horses commencing 
to turn, the man allows the lever to rise, so that when the horses 
have described a semicircle the pins’ rise up the incline, and fall 
into cavities in the opposite side Setens. 

The frame is of oak, 6in. by 6in., strengthened at the corners by 
wrought iron angular plates and bolts, and is supported upon 
large cast iron end brackets. A counterbalance weight is attached 
to the back of the turntable frame, so as to relieve the horses from 
the weight of the shafts. Strong cast iron wheels, with wrought 
uprights, are affixed to the oak frame, in order to prevent the frame 


from overbalancing, when the shafts are at right angles to the | 


cylinder, in the act of turning. 








THE RIVER MEDLOCK IMPROVEMENT 
WORKS. 

Iy another place we publish the full text of the report by Mr. 
Bateman on the improvements required in the streams passing 
through Manchester. We propose here to supply some parti- 
culars of operations now being carried out for the improvement 
of the Medlock, which are of a sufficiently remarkable 
character. 

_ The Manchester Corporation recently got an Act for this 
improvement, and authority to prevent parties from throwing rub- 


bish into the river, and the Act is now being rigorously enforced. 
| It had been the custom to make the river bed a depository for 
engine ashes and other refuse; even walls along the sides had 
| fallen in, and there they lay, the owners of the land not con- 
| sidering the material worth removing; it was also the custom to 
| throw the stuff from excavations for foundations of walls being 
| built alongside, into the river, thereby raising the bed and 
| causing much damage during floods. 
In a length of over two miles—the part now being improved— 
j about 5000ft. of river walling have been built, in over fifty 
| lengths of wall, making the course of the river 30ft. in width, 
and about 60,000 tons of deposit are being removed. In carry- 
ing out this work the following system is adopted :—Dams are 
made across the river at various places and at convenient dlis- 
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plates Sft. 6in. by lit. din., and a strip of india-rubber is let into a 
groove all round the edge of these plates, so that when one drops 
on the other a joint is made. Where the plates come against the 
flanges of the T irons, a piece of india-rubber is also placed, 
These plates are put well down into the river bed, and a puddle 
flooring is trodden into the river bed behind the dam; the object 
of the india-rubber is to dispense with the use of puddle behind 

| the plates as far as possible. 
The upright bars are so fastened that by striking a pin which 
| holds them to the beam, they, with the plates, are carried for- 
ward by the pressure of the water from behind, which escapes. 
Men are always on the watch to prevent the water being dammed 
over a certain level. A relief shoot is first opened when a rise 
occurs in the river. and if this is not sufficient to keep the 
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tances, to exclude backwater and to prevent the descent of water 
coming down the stream. The place between any two dams is 
| thus laid dry, and the excavation of the deposit commenced. 

The engraving on the next page shows the arrangement very 

clearly. About 7000 gallons of water per minute come down 
| the stream in dry weather, and to dispose of this it was necessary 
| to carry it over the space being excavated without interfering 
| with the operations. In order to effect this the water is carried 
|in a wooden conduit over lengths of about 200 yards, the 
| upper dam being raised sufficiently to give the head required to 





| cause the water to flow through the conduit. Great care is neces- | 


| sary in the raising of the water so as not to cause flooding of 
the works, mills, &c., along the river, many of the lower storeys 
of which are placed much under flood level. The inclination given 
to the conduit has varied, one inch in the hundred feet being 
the average, and 4}ft. over ordinary water level the greatest 
height the water has been dammed. 

The conduit troughs are in lengths of 16ft. of 14in. planking, 
supported on screw piles, entering the ground ahout 24ft. below 
| the surface of the new bed. Where the troughs join each other a 
| strip of india-rubber is introduced, and bolts are employed to 
| tighten up the joint in much the same way as with an iron pipe. 
The river during heavy rains rises very rapidly, and to pre- 
vent the troughs from being carried away or displaced the 
are secured across the tops by cross planks over each joint, a 
well as by the bolts bolting the troughs to each other. The dam 
| toraisethe water are illustrated on the next page. A balk of timber 

is placed across the river over flood level. To this T iron 4in. by 
Sin. is fixed as upright bars, between which are fitted cast iron 
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| water below the mark, the whole dam is thrown entirely open. 
Owing to the presence of weirs, and the slight inclination 
already mentioned, pumping is required, not because of leakage 
jin the dam, nor from the conduit; but town’s drains, 
| sewers, &c., empty themselves into the lengths between the 
| dams, as well as waste water from works. This water 
| has, therefore, to be thrown over the back dam or into 
the conduit; hand pumps were found inadequate for this 
| purpose, and a Woodward’s fan pump, as used at Blackfriars 
| Bridge, capable of throwing 1000 gallons a minute, was adopted, 
which has worked admirably. A line of rails is laid down in 
| the dry bed of the river, channel iron 4in. wide being employed 
| for rails, sufficiently heavy to prevent the sleepers from floating. 
Wagons to carry two thirds of a cubic yard, and weighing when 
loaded about one ton, are worked on these rails. These are 
| lifted by a steam crane by Messrs. Appleby Brothers, and 
| deposited direct into the carts. The engineers in charge inform 
| us that this crane has been found very convenient ; it 1s lighter 
| than any other make of steam crane of the same power, and, as 
| it requires moving nearly every week, this is a great object. 
The work done at pressures varying from 50 Ib. to 70 lb. of 
| steam, equals to forty wagon loads an hour 30ft.in height. Asmany 
as 150 wagon loads have been hoisted up in three hours; com- 
mon gas coke is used for firing. : : 
|. ‘The contract was taken by Mr. John Killien. Since his death, 
in December last, the works have been, with the sanction of the 
executors, carried on by his son, under the direction of Mr. w. 
J. Maxwell, C.E., who designed the system we have illustrated 
| and described. The work is now nearly completed. 
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GAUGE. 





TD: TIRE | be hoped will in time become universal. It is now the recognised 
ON A STANDARD WIRE | aos among the American brass manufacturers, and also of 
By F. L. Pore. |the Bishop Gutta-percha Company, of New York, manufac- 

Tue want of uniformity in the system of wire gauges in general | turers of insulated wire and submarine cables. ‘ 
use at the present time, throughout this country and Europe, is! In 1867, Mr. Latimer Clark proposed a gauge, in which, as in 
well knowa, and has long been looked upon as a serious evil, not | the American gauge, the sizes vary in a regular geometrical pro- 
only jn its relations to telegraphy, but in many other branches of | gression, although the ratio of increment is somewhat different. 

business, in which the importance attaching to the adoption of The annexed diagram shows 

some regagnised standard is even greater than in our own profes- | the curves formed by_ plotting ‘| 
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forming a logarithmic curve. The rate of increment for each sues 
ceeding number amounts to 25 per cent. on the weight of any unit 
of length of the preceding one, commencing with No. 16, which ig 
assumed to be of the diameter of ‘065in. as in the ordinary gauges, 

It is not in itself a matter of any great moment which of these 
two gauges is adopted as the universal standard, but as the 
American gauge has already been manufactured and in use for over 





















































sion, out the different gradations to ! 5 A 
A paper read before the British Association at Dundee, about a a scale, in which the continuous 7} 003 as : sis 
year since, by Mr. Latimer Clark, contains a table giving the sizes, | line shows the common or Bir- A ouoo 2 New Standard. Old Standard. 
in decimal parts of an inch, of no less than thirteen different wire | mingham gauge, according to ft | 2 - ERE Sn. 
gauges collected from various sources, from which it appears that | Holtzapfell, the light dotted / g| ss |agg s3 A] 
the difference in weight of wires of similar numbers amounts to | line the American gauge of A —9n0 33 As 13s As eg 
10 and 15, and in some cases to ag mych as 99 per cent. But even | Darling, Brown, and Sharpe, /, 3° | 3 a s 5 a ’ “ 
if the ditferent gauges were in accardance with the published tables | and the heavy dotted line the Ji A oo — Af) 84 | q8 F a8 |e” 
of sizes, a serious cbicstion to their use would still arise from the | proposed gauge of Mr. Clark. Sy; ! e| S33 g 8a) ¢33 sia 
great irregularity of variation between the different numbers, as | At the recent meeting of the /| Ze es |tgas 8 a@ leads 
will be more fully shown hereafter. | British Association at eeuteh, { t/i ot a ia a a 
Little or nothing appears to be detinitely known respecting the | England, this diagram was pre- / wid —— 00 = 
origin of the common wire gauge, or the period of its introduction. | sented, and a /} 4 i i! oaoo} 460 =| = 454 _ 
The most probable supposition is, that the original gauge was | suggestion A ha } | | oo 000) “40964 | "05036 “495 029 
formed by taking as its basis the ordinary ‘‘bell wire” of commerce, | made by Mr. /{ Vi . 00) *36480 | .04484 330 “045 
which is one-sixteenth of an inch in diameter, and is known as (Clark that the A i, i | j 0) "32495 | 03994 340 040 
No, 16, and forming each consecutive size up to No. 1 bysuccessive Association fi HM | Be —— 8 1} °38930 | "08956 300 040 
additions of 25 per cent. to the weight, which would be equivalent would confer a 4 YA +. | 8| °2h763 | “08167 234 016 
to successive increments of 11°8034 per cent. to the diameters. If | great boon uper if it itt o g} "22942 | “02821 259 025 
these are plotted out toa seale ag ardinates they will be found to | the manufas- \/ | } ae 4) "20431 | “02511 238 021 
form an irregular approximation ta a logarithmic curve, which may | turers if they 4 H ; ee = § "18194 | “02287 | “220 018 
be extended at pleasure in either direction. Mr. Clark, who has | would refer the | | H poor § G "46202 | "01992 203 017 
devoted much attention to this subject, considers the table of | question to a / i | | q <= = qj 44428 | “Ol774 | +180 023 
diameters given by Holtzapfell, in his work on ‘‘Turning,” as a } | ~ §| 12849 | 01579 | “165 015 
perhaps the best authority on this subject, both on account ef his j 9} "31443 | "01406 148 017 
well known mechanical accuracy, and the early date at which hig | 10) *J0189 | “01254 134 014 
measurements were made. ¢ 4 4 | 3 — g 11; 09074 | "O1104 | ‘130 old 
Upon the first introduction of the electric telegraph in this a 44 ! | Be 2) 98081 | 00993 | -109 O11 
country, the lines were constructed with No. 16 copper wire as @ A ae j H | Se pe & 13] 07196 | -00S85 095 ol4 
LF © i | : | 6— 14) "06408 | -00788 083 012 
— ait 1 | | { | | }—- 5 46} 05707 | 00702 | “072 “O11 
é Pat wee i | | | | | 16) "05083 | -00625 065 007 
PTT it Play | } | | 4— Ks 17| "04826 | conse | ‘058 0u7 
CST PSHE TE he ee } H tt {| | _ 1s} "0403 00495 | ‘049 009 
SSESKESSHSXSRRNBE LSS SESERSTSeer eee ay wesaze oe "orree | aoe | cose | eee 
— oe ur auenegy oo aeieg | ems | aes | se 
* 3 “02846 0035 3 005 
conductor, this sige being more easily obtainable in large quantities competent committee to be reported wpon, fa the 33 anise = +4 ove = 
than any other, It was afterwards found advisable to substitute American gauge the gradations are ealeulated ag Hy e301 | ooaay | he o “ 
iron wire in place of the copper, which had been originally em- | follows :— . 0179 002 0 020 | oa 
ployed, as the farmer metal did not possess sufficient tenacity to! Let A = the first term in a geometrical series of num- zal atnea | aaie -O18 9 
withstand the strain to whigh it was exposed, As the specific con- bers. 36) saaas 00174 b + 009 
ductivity of iren is less thap one-sixth that of copper, No. 9 was B = any other term whose number from A is N, 4 a 264 | O18 014 099 
fixed upon gg fhe size corresponding in conductivity with the N = aumber of terms between 4 and B. a oscae | ca i eel 
copper wire before used, its sectional areca being about fiye and a- R = fatio or factor by which the terms are mul- i Sides per 019 001 
halt times that ef Ne. 16. ‘Telegraphic constructors have con- | tiplied. HH -00s93 | - D110 010 903 
tinued to this day ta use this size of wire in preference to any Therefore, if A = ‘O05in, or No. 36 gauge, B = ‘40in., §2| 00795 | 00098 | -009 001 
other, although, as aboye shown, its adoption was of purely agei- | oy No. 0000, and N = 40: s} -aaz0s | -00087 ‘00 001 
dental origin; and it ig cnet susceptible of demonstration that the | F ’ i Pl bee eo 
use of a larger wire would immensely improve the warking of the N—-1___ Hs waese * 69 “ 05 002 
lines. If any yariatien has been attempted it has been in the | R= y B — 9:0503536 as) “ouee au 0n4 i 
wrens direction, by od of still smaller sizes. J = senetetid He ++ sonk 004 a 
+ various times withi the past few years, practical men have . ; ith O05 26 : ae eee Hy — a 
called attention to the evils Se one teas wel want en Ay “tutiod bad with “G05 oF He. a being etal a8 a_i | me 
3 seen > Gusere ps t y multiplied by this facter, gives the successive 89 -00353 | -00043 cms mat 
of uniformity in the common systems of wire gauges. Mr. Joseph | sizes, and any intermediate size may easily be found by es | 90314 | ‘00039 | 
Whitworth, of England, propgsed in 1857 the adgption of a gauge, | calculation. se may Ln 40} “00314 | 9} - a 
in which the number of each sige coyresponded to its diameter in In order to exhibit the comparison hetween the ordi- a6 on 


thousandths of aninch. Thig was, however, too radical a reform 
to meet with general favour, and the proposed system never came 
into practical use. The following year Mr. = Cocker, of 
Liverpool, proposed a new gauge, differing but little from those in 
ordinary use, but made more regular in its gradations. He also 
introduced the word “ mil,” to designate thousandths of an inch, 
which has been found very conyenient in practice, the new standard. 

In the eourse of the year 1857 Messrs, J, R. Brawn and Sharpe,* In order to measure a wire by this gauge it is passed into the 
of Providence, R.I., who have for many years been engaged in the ancoular opening till it touches both sides, the division at the point 
manufacture of standard rules and gauges, and wh workman: | of contact indicatine the number: thus it will be seen that Ne. 35 
ship has obtained a world-wide reputation for its accuracy, pre- by the old gauge is almost exactly equivalent to No. 13 of the new. 
pared a standard wire gauge with a new grade of sizes, at the The table accompanying the diagram shows the actual dimensions 
request of the leading manufacturers and others, which has already of the old and new gauges, in decimals of an inch, and also the dif- 
been adopted to a considerable extent in this country, and itis to ference between consecutive sizes of each gauge. 


The gauge proposed by Mr. Clark also starts from a given point, 


| mary gauge and the American standard gauge, the 
| annexed diagram has been prepared, in which the two 
lines A Cand BC, meeting at O, represeat the opening 
of an angular gauge. The divisions on the line A C— : 
which it will be observed are very irregular—show the sizes 
of wire by the common gauge, and those en the line B C by 













* Sow Darling, Brown, and Sharpe. 





RAILWAY STATISTICS, 

We abstract from the Duily News the following portion 
of an interesting summary of the annual return to Par- 
liament by the Board of Trade, respecting the railways in 
the United Kingdom. The return, which has just been | 
issued, is fer the year 1867 :— 

We must now refer to the part relating to traffic. The number 
of miles open in the United Kingdom were 14,247, of which 
7844 were double and 6403 single; of these there were in England 
10,037 — 6378 double and 3659 single; in Scotland there were 2282 
—960 double agd 1316 single; and in Ireland 1928—500 double 








from £5,528,606 to £21,544,335, or nearly 290 per cent. In the same 
period the mileage had increased from 6032 to 14,247 miles. 


amounted to £10,848,962, or more than 50 per cent. of the receipts. 
Under this head we find that £3.769,276 were expended for the 
maintenance ef way and works, £5,477,223 for lecomotive power, 


£5,640,060 for traffic charges, £353,041 for rates and taxes, 


sonal injury, &c., £166,289 for compensation for damage aud loss 














to £17,935,634, or nearly 186 per cent.; and the goods receipts | 


While the receipts were £39,479,999, the working expenditure | 


£1,6:9,370 for repairs and renewals of carriages and wagons, | 


£477,707 for Government duty, £347,379 for compensation for per- | 


ten years, it would seem desirable that it should also be sanctioned 
| by the british Association. In order that the full benefit of the 
| change may be Fealised, it ig necessary that the gauges should be 
made to correspond exactly with the sizes given in the table; and 
it is universally conceded that Messrs, Darling, Brown, and Sharpe 
have satisfactorily accomplished this result in the gauges which 
have been manufacturedandsold by them. We would, therefore, urge 
upon the members of our profession the importance of using their 
efforts to bring this gauge into use, to the exclusion ot the irregular 
and unsatisfactory systems which have been in vogue, —Telegrapher, 
U.S. 


of goods, and £343,525 for legal and parliamentary expenses, 
There was an increase in the working expenditure over 1866 of 


| £1,037,279. The net receipts were £19,631,047, and their proportion 


per cent. to the total paid-up share and loan capital was 3°DL. 

Of the 194 companies in England and Wales whose lines were 
open for traffic 7 only were working companies, the remainder 
being leased to or worked by them; and from the following table 
it will be seen that those companies having their termini in Lon- 
don, owned, leased, or worked nearly 63 per cent. of the total mile- 
age, conveyed over 75 per cent. of the total number of passengers, 
and received more than 69 per cent. of the total receipts, 











Q 28 si ; aan al | Number of | Total | Workng : | 
os : _ ete tae ii, Reuver A 1 poy cele — Name of Company. | Miles, | passengers, | receipts. expenditure. Net receipts. | Per mile. 
of 13,404,008; ef these 250,683,400 were carried in England and | ———————_-—_--—__—__- : < .s aen 
Wales. ‘Phere was an increase in the United Kingdom of 460,289 | Great Eastern... 1. ee ee ee ee ne oe - : 02 | 18,614,961 | £1,915,481 | £988,606 ome | Sie ; 
first-class p rs, and 15,536,948 third-class, but the second- | Great Northern se os «+ ++ oe a . — —— | } theoed | Here 4 aoe 403 1413 ‘0 6 
iT es oe se eo e6 we <6. oo 66 a8 @6 o6 dx |, JES, on ’ yPtl,oe ’ ’ 9 
class were fewer by 602,792, in Scotland there was a decrease on bape op +4 - 919 - | @isese7 | 31120128 3,640, 139 2731 0 2 
of both first and ‘second-clags to the extent of 345,789, but an (ondaon and South.Western oe ce ce ce re ve se | "605 | 19,078,252 | 1,636,408 | 822,281 | 1,266 0 3 
increase of 343,879 third-class, making a decrease of 1901 in all | London, Brighton, and South Coast .. 2. 2. se oe eo 317 17,567,770 | 1,192,019 £45,0 8 1,094 7 9 
classes. In Ireland all classes increased by 934,646. The season- London, Chatham, aud Dover .. «- ‘ ae 135 12,25 3,093 536,288 | $57,079 1,327 16 1 
ticket holders in the United Kingdom were augmented by 9564, | London, Tilbury, and Southend .. .. «. 3. e+e 46 1,589,613 ono | pono | oan 2 . 
Out of every 100 passengers in the United Kingdom 11 travelled MetTopulitan .. «2 26 oo ve oe oo 00 00 co ce | +4 gen pee 3 payee | Lente j “1997 6 5 
first-class, 27 second-class, and 62 third-class. There were ne 4 eee Se ee a Soars PY a ae = rion pond 430924 | 187,079 14.487 1 8 
3,906,006 passenger irains run, which Bareiled 74,886,499 miles; | a. <2] soe | iyi94sjsou 1,389,289 | 694,494 2'255 16 6 
these cogveyed, i Pp gers, 54,547 earriages, being 2839 {——+- —- 353 ¥ — 
less thag in 1866; 244,751 horses, a decrease of 4682 from the | ae -- | 6274 183,523,929 | £23,164,225 | 611,610,697 | £11,553,528 | £1,841 9 10 


previous year; and 409,134 dogs, an increase of 22,592 over 1866, 
The total receipts from all classes of passengers amounted to 
£15,906,705, or about ls. 1}d. per passenger; to which must be added 
£1,453,571 for exegss luggage, parcels, carriages, horses, dogs, Xc., 
and £572,358 fog the conveyance of mails—making the total 








Lecture ON CoLLIERY-WORKING VENTILATION.—On Monday 
evening an interesting and able lecture was delivered in the Tem- 
perance Hall, Barnsley, by Mr, Wilson, the managing underground 





receipts from passgpger tratlic £17,935, 634, or nearly £1 er mile viewer of the Darfield Main Colliery, assisted by Mr. Miller, of the 
of line open. ‘Thg receipts from the conveyance vatk were Strafford Colliery, Mr, Bradley, of the Burton Bridge Colliery, Mr. 


Beaumont, of the Oaks, and Mr. Hutchinson, the manager of the 
Barnsley Gas Works, The lecture was illustrated by a number of 
experiments with safety lamps and gas, fire-damp, carbonic acid 
gas, and a number of diagrams. 


less by £1359 thag i 1866. For the goods trafiic 2, 866 trains 
were run, which tggyelled 73,656,418 miles, and carried 46,474,037 
tons of general gerchandise; 98,633,791 tons of coal, coke, and 
other minerals; 9,469,648 cattle; 9,709,127 sheep; and 2,545,283 
pigs. There was am increase over 1866 of 7,824,099 tens of mer- 
chandise; 13,150,447 tons of coal, &c.; 763,286 cattle; 171,607 
sheep; and a degpease of 292,653 in the number ef pigs, The 
receipts from thg goods traffic were £847,597 for live stock; 
£7,640,878 for c &c.; and £13,055,890 for general merchandise; 
making a total £21,544,365, or about £15.2 per mile of line 
open, The total receipts from all sources of trafii¢ amounted to 
£39 479.999, or about ds, 3{d. per train mile. Tue proportion per 
cent. of passengers §ratlic to the total receipts was 49°42, while that 
o! the gouds was 94°57. For the working of this traffic the rolling 
stuck consisted gf 8619 locowotives, 19,775 passenger carriages, 
7531 other vehiclgg attached to passenger trains, 240,905 wagons 
for the conveyangg of live stock, minerals, or general merchandise, 
and 6145 other garriages or wagons not included in the foregoing. 
The number of ngers, exclusive of season ticket holders, had 
increased from 6 ,089 in 1849, to 287,688,113 in 1867, or nearly | working 
318 per cent. ; the receipts from passenger traffic from £6,277,892 | the Barnsley old system, 


of the pit. The lecturer said he would suppose that they had a 
shaft 300 yards deep, and the mean temperature of the downcast at 
40 deg., and the upcast at 80 deg., the pressure in the downcast 
producing the ventilation would be about 714 lb. per square foot. 
‘rhe downcast temperature remaining at 40 deg., and the upcast being 
raised to 120 deg., i the 

square foot of area of shaft. He then proceeded to point out the 
properties of fire-damp, and showed in what state it would explode 
and when it would not, the most violent blasts, in his opinion, 
being when it was mixed with | to 15 of air. The lecturer went 
on to state the weight of a square yard of water, which he gave as 
| 11,7801b., carbonic acid gas weighed 22lb., oxygen 161b., atmo- 
| spheric air 144 lb., nitrogen 141b., and fire-damp8 lb. The lecturer 
| wont, op fe explain » model, which showed the process of 





large 1 
by the various systems now in use, 
the alternative board and wall process, 





The lecturer said that water was | sical experiments, 
the heaviest element,fand would'always be found at the lowest parts | 


tilating pressure tu 10 lb, per 


as worked at the Darley Main and other collieries, and the north 
country method. ; 

NAVAL APPOINTMENTS.—The updermentioned officers have this 
day been promoted to the rank of engineer in her Majesty's fleet :— 
Mr. Charles William Lewis (acting), Mr, Benjamin Taylor, Mr. 
George Wright, Mr. William Read, Mr. William Thomas Searle, 
Mr. William Stretton, Mr, Henry Watts Ross, , 

Soap BusBeEs. —Soap bubbles are frequently employed in phy- 
and a solution which furnishes good bubbles, 
and does not spoil when kept, is a great desideratum. Boettger 
states that a decoction, as concentrated as possible, of Guillaya 
bark remains good for years, and forms bubbles of great size and 


| unusual permanence, 
| THK SOCIETY OF ARTS, 


| the following arrangements have been made : 


For the meetings previous to Christmas 
—Nov. 23: Opening 
Address by Lord Henry G. Lennox, M.P., chairman to the council; 
Nov. 25: *“*A Glance at the Past and Present of the Society of 
Arts, with some Suggestions as to the Future,” by 8. T. Davenport, 
| Exq , financiel officer of the society;” Dec. 2; ‘* Further Notes on the 
| Productive Industries of Natal,” by Dr. Mann, Superintendent of 
| Education and Special Commissioner forthe Colony ; Dec. 9: “On 
the Theory of Boiling, in connection with some Processes in the 
Useful Arts,” by Charles Tomlinson, Esq., F.R.S., ¥.0.8.; Dec. 16: 
** On Artificial Freezing,” by De, B. H. Paul; Dee. 23: ‘* Descrip- 


tion of the Hgstaip Orgen, y Henry Bryceson, Esq, Pho chair 
is taken at eight e’cloc 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 
VIENNA.—Messrs. GEROLD and Oo,, Booksellers, 

8ST. PETERSBUkKG,—M., B. M. Wotrr, Bookseller, 
MADRID.—D, Jose Avcover, Editor and Proprietor of the 
*  Gaceta Industrial,” Preciados 49 v 51. 
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PUBLISHER'S NOTICE. 

There is reason to believe that the weekly sale of Tun 

ENGINEER is actually more than double that of the low- 

iced engineering journals combined. Of the influential 

character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST KEACH US BY SIX O’cLock ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY, 








TO CORRESPONDENTS. 


*,” We cannot undertake to return drawings or manuscripte, and 
must therefore request our correspondents to keep copies. 


GREGORY.—Don't you think you are a little premature in crilicising a book 
you have not seen’ We do, 

H. B. B.—We shall take your proposition into consideration, 

B. B.—We think Messrs, Moss and Gamble, of Sheffield, will supply you 
with the little casting you want, 

ALPHA.—The weight of a steam hammer is expressed in terms of the dead 
weight of the hammer, piston, and piston rod, 

JuvENUs.— There is no rule. Make it as long as you conveniently can. A 
capacity of five times the quantity thrown at one stroke will do very well. 
G, ».—The Richard's indicator is the only reliab:e instrument for taking high 
speed diagrams. You can obtain it from Messrs. Elliott, mathematical 

msirument makers, Strand, London, 

H. H.—Classes have been established at Leeds, Sheffield, and Huddersheld, 
Further plans have not yet been matured. You might obtain information 
respecting these classes by applying to the mayors of these towns. 

8. b. K. (Cambridge).—Zhe principle of your invention has been often 
patented, Even in the details there is no Jeature of novelty. The scheme 
has been tried and failed, 

T. H. (Rochdale-road).— We quite agree with you that your schemes area 
century before the time. If you will send us a detailed descriplion, say in 
1919, we shall be happy to publish it. We do not ourselves care to be more 
than half acentury ahead of the age. 

X. ¥. Z.— Your question is one to be answered not by an engineer, but by a 
lawyer. It is our opinion, thal as the /aw has not been complied with, the 
patent is not worth the parchment it is engrossed on, 

H. G (Thirsk).—The pian you propose is nearly as old as the railway system. 
No reliance can be placed on any automatic arrangement. We may state 
here that we have received several suggestions from correspondents, elicited 
by our arlicle on the Newenham collision. Of all these it will suffice to say 

tnat they are either old or incapable of fulfilling the intended purposes. 

W. R (Christiania).— You cannot get a single machine to print 5000 per hour, 
When such large numbers are required multiple presses are used. The 
most dexterous men, with the best machines, can do but 1500 per hour, If 
you used a two-feeder sieam machine you might get off 2500 per hour. If 
your paper were half the size of the Times you could get off 4000 or 5000 
per hour by the employment of two two-jeeder Tines-size machines ; laying 
on one form on one machine, the other on the other machine, and trans- 
posing the heaps of one-sided printed paper. Our many-feeder machines 
only print one side. If you will send us particulars of size of paper you 
propose to print, and number per hour, §c., we will advise you fartuer, 
Your subscription is now paid to end of August, 1x6, 





WAGES TABLES. 
(To the Editor-of The Engineer.) 

518,—Can any correspondent intorm me where I can procure tables for the 
calculation of workmen s wages from 2s. 6d. to 50s. per week, ten hours per 
day, aud from half an hour to twelve days? Is there not a little machine for 
this purpose ? LEX 

November 19th, 1868, , 

— 


THE LAW OF TRACTION ENGINES, 
To the Editor of Tie Engineer.) 


Sra,—I believe that the law about traction engines was for twe years only, 
and expires this November; if so, what would be the state of the law now ? 
and docs it apply to the small quick-speed engines which have been tried by 
diffrent peopie lately—are they iliegal ? Perhaps some of your corre- 
Spondents can give me a little information on this subject. w. M. P. 

November 24rd, i868, 





~PROIECTING IRON FROM CORROSION UNDER SEA WATER. 
(To the Editor of Tie Engineer.) 
S1R,—Would you kindly inform me of the best means for preserving iron 


Structures from corrosion under sea water, such as floating docks, lock gates, | 


&c ¥ I should be happy to know whether any special work exists on the 
subject, concermng, of course, both cast and wrought iron. J 
Paris, November i¥th, ists. 
(Our correspondent asks a question not easily answered, 
2. J 


We leave it for the 
present in the hands of our correspondents, -¥Ep. E. ie 





OIL TUBE WELLS 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any correspondent who can favour me 
With information respecting the tubes used and the method of sinking 
adopted in the American oil aistricts. INQUIRER. 


SINGLE ECCENTRIC VALVE GEAR, 
(To the Editor of The Engineer.) 
Sig,—In your description of the paddle engine boat C i 
Zines of the tugboat Cobden, in 
THE EN@iNeeEx for the iSth of September, you state that the speciality of 
these engines consists of there being only one eccentric for working both slide 
Valves, and by the action of a lever with arack and pinion acting upon a 
screw, the engines can be reversed with the greatest ease. 1 beg to inform you 
that this gear has been in use in Russia, sweden, and Finland, to my know- 
ledge, for the last twenty years, and 1 believe that it is originally Swedish. 
Abo, Finland, November 17th, 1868. Wu. CRICHTON, 





MEETING NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December Ist, 
“Description of the River Witham, 
upon it,” by Mr. W. H. Wheeler, M. 


at 8 pm.— 
and of its Estuary, and of the Works 
Inst. C.F, 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, a pdaved, be supplied direct trom 
the office on the following terms (paid in advance) :— 

Laly-yearly (tncluding double number) 15s, 9d. 
Yearly (including two double numbers) £1 118. 6d. 

I? credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence, The line averages eight words; blocks 
are charged the same rate for the space they fill. Ali single advertisements from 
the country must be accompanied by stamps in payment, 





DEATH. 
On the 23rd Nov., at New Cross, ELEANOR EVANS, widow of Richard 
Evans, engineer, Coalbrookdale and Bristol, aged eighty-nine. 
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MR. REED ON IRONCLAD SHIPS. 
Wueruer Mr. Reed will or will not again break through 
the bonds of official reticence, and honour us with another 





communication on long and short ironclads, is, of course, 
known only to himself. It is, however, quite possible that 
we may again have the pleasure of affording him space in 
our columns wherein to expound his own opinions and to 
criticise ours ; and admitting this possibility, it is worth 
while to define as exactly as may be, the points at issue 
between us. 

Some years ago, before Mr. Reed assumed the position 
of Chief Constructor of the British Navy, it was generally 
held as a tenet of faith by all naval architects that a ship 
to be fast must be long; and grezt exertions were made to 
combine great length and small beam in a structure suffi- 
ciently strong to bear old ocean’s buffeting without injury. 
While wood was the only available material of construc- 
tion, these conditions could not be combined, and the 
length of a ship was seldom greater than five times her 
breadth. With the advent of iron, the impossibility dis- 
appeared, and iron steamers have been, and are now, built 
with a length of eight or nine times their breadth. The 
system of constructing long, narrow ships, was first 
embodied in our mercantile marine, but its advantages 
were quickly perceived by the gentlemen who preceded 
Mr. Reed in office, and ironclads were built, as a conse- 
quence, large that they might have displacement, and 
long that they might be fast. These ships cost a great 
deal more money than the old vessels which they were in- 
tended to replace; and it was discovered in certain quarters 
that they were not so handy as short ships, while their 
dimensions were so great that few docks could receive 
them. ‘Then Mr. Reed came forward, and enunciated the 
theory that great length was not essential to speed or effi- 
ciency, and that shorter and, in a word smaller, ironclads 
could be built for less money, which would prove even more 
useful, and possess even greater offensive and defensive 
powers. Mr. Reed took office, and commenced putting his 
theories in practice. Several vessels of comparatively small 


dimensions were built from his designs. It would, perhaps, | 


be unfair to cite their performances as proving or disproving 
anything; they were tirst attempts, and so far, as a conse- 
quence, imperfect. At last Mr. Reed got a chance of really 
proving the value of the principles he had laid down in 
opposition to the views of every other shipbuilder of 
eminence. The Bellerophon was designed, constructed, 
and sent to sea as a typical ship, the practical embodi- 
ment of Mr. Reed’s opinions; and it is perfectly fair to 
judge of the value of those opinions from the performance 
and capabilities of this ship. At least, if it be not, we are 
unable to say by what test the relative values of Jong and 
short ironclads are to be estimated. 

Now we hold that ironclad ships to be fast, must be of 
moderate beam and immersed midship section, as com- 
pared with their length. Dumpy men-of-war, in other 
words, cannot attain a maximum velocity under any cir- 
cumstances whatever; and they can only give moderately 
good results by the employment of engines of extravagant 
power as compared with the displacement of the hull. 
On this point we believe we are correct in stating that we 
are at issue with Mr. Reed. In the second place, we hold 
that comparatively small and cheap ironclads cannot carry 
armour suitable to cope with modern ordnance, a powerful 
armament, and coals enough for a cruise of reasonable 
length, at one and the same time; in other words, we 
cannot get a quart intoa pint pot. This is point number 
two on which we are at issue with Mr. Reed. We also 
hold that, although the cost of a large and long ship is 
greater than that of a small and short ship by comparison, 
the former is better worth the money expended upon her, 
for the major purposes of naval warfare, than the latter; 
and this is poimt number three on which we are at issue 
with Mr. Reed. We hold that measured-mile trials, or six 
hours’ trips, afford no evidence of the speed of a ship in 
ordinary service, but that the only accurate information as 
to the good or bad qualities of the ships composing our fleet 
is to be derived from the records ef their performances 
at sea, as prepared by the officersin command. This is point 
number four on which weare at issue with Mr. Reed. ‘Lhere 
are a few other points on which we differ from the Chief 
Constructor of the Navy, but as they have no practical 
bearing on the subject discussed in his letter, we need not 
here further refer to them. We believe we have honestly 
stated, directly or by implication, the theories which Mr. 
Reed holds, It is certain that if we have not, it is simply 
because we have failed to understand him, or because he 
has recently altered his opinions. 

It now remains for us to demonstrate, as far as lies in 
our power, that we are right, and that Mr. Reed is wrong. 
Anc we beg to assure him that we shall feel pleasure in 

lacing our correspondence columns at his disposal, should 
e think proper to defend his opinions in our pages. 

In discussing the points at issue between us, it will in- 
finitely facilitate matters to select two typical ships for 
compre, We have as much right to make the selection 
as Mr, Reed ; but we waive this right, and accept his own 
selection,* taking the Minotaur as the type of the long, 
narrow, large ironclad, and the Bellerophon as that of the 
class embodying Mr. Reed’s views more fully thanany other 
ship of war yet tested at sea. The first point to be decided 
is this: —If Mr. Reed’s theory that, powers being equal, 
the speeds of the typical ships should be the same, is cor- 
rect, then the Bellerophon should be as fast as the Minotaur. 
Advancing a step, we perceive that it becomes necessary to 
ascertain whether the conditions of equality of power are, or 
are not, present in the mag ships. Turning to the official 
report of the six hours’ deep sea trial of the 18th March, 
1868, we find that the greatest power developed by the 
engines of the Minotaur was 6459°89, and the least 
5487°41; the average power was 6193 horses. From the 
similar report of the Bellerophon’s deep sea trial, on the 2nd 
of May, 1868, we learn that the greatest power exerted by 
the engines was 6389°44 indicated horses power, and the 
least 5,893°58 ; the average power was 6199 horses, The 
differences are so small that we may regard the power of 
her engines as being practically the same in both eases. 
We have next to show that the Minotaur is the larger of 


* “On the Relation of Form and Dimensions to Weight of Material in the 
Construction of Ironclads.” By E. J. Reed, Esq. Paper read before the 
Royal Society. 
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the two. This is easily done. The displacement of the 
Minotaur on the six hours’ trial was 10,275 tons; that of 
the Bellerophon was 7369 tons, according tw the official re- 
ports. We now come to the consideration of the speeds of 
the two ships, and here we regret to say that, as far as we 
can see, no agreement can be come to between us as to the 
standard by which the relative speeds are to be measured. 
Mr. Reed insists that the six hours’ trip was the only fair 
test. We hold that their respective performances at sea 
afford the only reliable evidence as to the true value in 
point of speed of the two ships; and this, as we have said, 
constitutes the fourth point at issue between us, which is 
thus unavoidably complicated with the first. Judging by 
Mr. Reed’s standard, the Bellerophon is as fast as 
the Minotaur within a fraction of a knot, the 
Minotaur steaming at 14165 knots, and the Bel- 
lerophon at 14053 knots, a velocity admittedly ex- 
ceptional in the latter case, never attained before except at 
her measured mile light draught trial, when she made 
14,227 knots, and never attained since under any 
circumstances.* So far Mr. Reed’s theory is correct, 
and the short ironclad is propelled nearly at the same 
speed as the long one with the same power, Examin- 
ing the performance of the ships by our test, we tind the 
case much altered. Unfortunately, very few trials have 
been made at sea with the Minotaur and Bellerophon in 
company, which prove anything on either side; but it is 
perfectly well understood in the navy, and proved by 
official returns often cited in our pages, that the Bellero- 
phon bas failed to maintain as good a place in squadron 
as larger and relatively narrower ships of the Minotaur 
type. This kas been attempted to be explained, on the 
ground that the engines did not act well, that the coal was 
bad, &c. But of these things we take no cognisance when 
determining the efficiency of a ship, because they are 
evils to which all ships are alike subject. We estimate 
efticiency as regards steaming, sailing, rolling, &c., simply 
on the results actually given by a ship on her station, and 
under the same conditions as would be present if an enemy 
were in sight; and tried by this test the Bellerophon has 
| been found inferior to her larger rivals asa rule, to which 
there are at most one or two exceptions only. 

We now come to point number three, viz., the question of 
relative price. Mr. Reed very properly pointed out in 
our last impression that, other things being equal, the 
smaller a ship is the less she should cost ; and the drift of 
his paper, if it had any drift at all, was to show that by 
building short and comparatively small ships, instead of 
long and large vessels, much money would be saved to the 
country. Carrying out this principle to the fullest extent, 
we ought to leave off building ironclads altogether from 
motives of economy. What Mr. Reed had to prove was, 
that the power of the vessels as engines of war being the 
same, the cost of the Bellerophon type would be less than 
that of the Minotaur type. it has since been explained to 
us that Mr. Reed, in his paper, did not consider the typical 
ships in the light of engines of war, but simply “ took 
them as representatives of long and short ships as far as 
steam performances were concerned, and their actual weights 
of hull and armour were used simply to determine quan- 
tities which might be considered as fair average values.” 
We confess that we have the greatest possible difficulty in 
placing this construction on Mr. Reed’s paper. If it meant 
nothing more,than this, then it meantnothing whatever, save 
that a small ship cost less than a large one—a fact generally 
admitted. We have always understood Mr. Reed to hold 
that equally efficient engines of war in the shape of ships 
could be produced on his plan for less money than on the 
system which he proposed to supersede. Does the Chief 
Constructor now abandon this point? Has his thesis 
assumed this form: “I will retain the same armour, the 
same speed, and the same engines, and for less money by 
mauy thousands of pounds, I will give you a ship, carry- 
ing fewer guns, a smaller crew, and much less coal than 
her predecessors?” If so, then Mr, Reed’s so-called 
improvements are no improvements at all. He simply 
gives us less value for less money, instead of giving us 
the same value for less money. He, in other words, 
sacrifices economy to efficiency. If we compare the Mino- 
taur with the Bellerophon, we shall tind that as regards 
the power of their sides to resist the entrance of shot, there 
is nething to choose between them. As regards guns—in 
other words, offensive power—the,Minotaur mounts twenty- 
six guns, the Bellerophon fourteen. For argument sake we 
will assume thatthe present guns of the Minotaur weigh 180 
tons, and those of the Bellerophon 150 tons. Now, if we 
replace the guns of the first-mentioned ship with twenty- 
four of the same size as those mounted on board the Bel- 
lerophon, weighing twelve tons each, we shall increase the 
weight of her armament by 108 tons, to which must be added 
something for carriages, &c.; say that the additional weight 
is 175 tons. Mr. Reed maintains, of course, that this 
change would increase the displacement and reduce the speed 
of the ship, but he quietly ignores the fact that the coal con- 
sumption of the two ships being the same, and the larger 
vessel having 3000 tons of displacement to spare, she can, 
with her present armament, carry 250 to 300 tons more coal 
than her rival. Therefore, it is only necessary to sacri- 
fice about one-half this extra quantity, to enable her to 
throw just twice the weight of metal at each broadside, 
while still retaining the power of remaining nearly a day 
longer at sea than her rival. We assert, therefore, 
that the Minotaur is really twice as powerful an 
engine of war as the Bellerophon, or that she 
could have been made so from the first, or may be made 
so now. Unless Mr. Reed is able to prove that the 
Bellerophon could have been built for balf the cost of 
the Minotaur, the economy which he claims for his system 
has no existence whatever. There is no royal road to 
economy, and whatever the Chief Constructor may assert 
to the contrary, it will be found, on examination, that no 
material saving can be effeeted in the cost of the ships 
built before he took the reins without forfeiting efii- 
ciency. Waste may be avoided, and more work done 
for the money spent in our dockyards, which will conduce 
to economy ; but the idea that the national pocket can be 


* The Minotaur attained a speed of 14°779 knots on the measured maile, 
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saved by building two small ironclads instead ofgone large 
one is simply absurd. 


AUSTRIAN RAILWAYS. 


Ir precedents cannot always be referred to as something 
to imitate, they may, on the other hand, be quoted as some- 
thing to avoid; and the latter example is frequently of 
more value than th- former, With the exception, in some 
measure, of France, it might be asserted that the whole of 
the Continent could refer, as precedents, to the numerous 
railways that had nearly overrun England, before a sod 
had been turned in its own countries. Whether 
the example were to be imitated in extenso, or alto- 
gether avoided, is not a matter of any moment at 
present, although probably there was much that was well 
worthy of being reproduced ina foreign land, and alsoa 
great deal that might be avoided with advantage. Our 
system, so far as it embraces the question of railway legis- 
lation, selection of routes, and regulation of the financial 
arrangements, is certainly, judging by its fruits, not one 
to be copied. These especial features were not likely to be 
imitated by people, where the whole régime and principle 
of jurisprudence were conducted on a totally different 
basis. The general plan of laying out lines in England 
appears to have been founded upon the practice of, firstly, 
selecting the termini; and, secondly, of deviating the 
line between these to its maximum extent, by taking in as 
many towns and villages as possible, and accommodating the 
route to the interests, party prejudices, and caprices of the 
owners of the aljacent properties. It is from this cause 
that we have, strictly speakiug, no military or strategical 
lines, as Government bever exercised the slightest authority 
nor right of selection respecting the route of a railway, 
being satisfied with the compliance on the part of the pro- 
moters with certain conditious, the fultilment of which 
really depended upou their having plenty of money to 
back up their petition, The coutrary system of determin- 
ing the route of a line is to make the communication as 
straigbt aud, consequently, as short as possible between 
the main points, leaviug the subsidiary and intermediate 
stations to be bruught er rapport with the main lines by 
brauches or feeders. It might be remarked that what we 


should term the “policy of feeders” has not yet been either 
understood in theury, nur developed iv practice; aud at the 
present time many foreign railways in our own cvlonies and 
possessious are suffering severely from the want of them. 


Owing to the comparative paucity of populous towns and 
villazes iu many portions of the coutineut—Ausiria and 
Russia notably, for ius auce—the principal object in select- 
ing a main route of iocomotive intercommunication in those 
countries, and others similarly situated and circumstanced 
to them, is the establishment of a connectiug link between 
two centres or fuci of military, commercial, or industrial 
importance. Consequently, the direct line is that chiefly 
attempted to be olbtaimed, and the interfereuce and surveil- 
lance of Government, effectually prevents the evils that 
arise among ourselves from hostile laud proprietors and 
interested parties. As a rule, the Austrian railways 
have in a great deyree escaped the dangers that 
have not only menaced, but actually befallen those of their 
neighbours, and have proved a_ satisfactory invest- 
ment for the various capitalists who have embarked 
therein. The Austrian lines may be divided into three 
classes—those of the empire proper, or central Austrian 
railways; those that may be properly termed Austrian- 
French lines; and those pertaining to the southern portions 
of the kingdom, which extend into the northern frontiers 
of Italy. It may be that the “paternal government ” 
gives the cue, but the fruitless results that have attended 
the efforts of French capitalists in aid of similar enterprises 
in Spain, Portugal, and Italy, are contrasted forcibly with 
the success of those urdertaken in the Austrian empire. 
The fact that, in spite of many difficulties, diplomatic as 
well as financial, Austria has mauaged to preserve her 
credit with France, explaius the reasons why the project of 
the recently proposed line has been so well received. This 
is known as the North-Western Railway of Austria. It 
will traverse a large portion of that vast empire, and is so 
laid out as to combine both commercial and strategical 
advantages. Treviously to describing its peculiarly local 
features, it may be well to briefly advert to the lines 
already constructed and opened in that country. They 
may be divided, generally, into northern and southern 
routes. The former includes the Northern line, about 330 
miles in length; the South-Eastern, 420 miles; the Vienna 
and New Szony, 100 miles in length; and some newly- 
conceded branch lines in progress of construction. Under 
the southern category may be classed the Trieste Railway 
and its feeders, numbering 600 miles in length; the Hun- 
garian, extending for a distance of 350 miles; and that of 
the Tyrol, containing 190 miles of road. In addition to 
those mentioned, there are a large number of smaller 
branches, many of which are opened, and others in pro- 
gress, all of which are intended to open up the adjacent 
country, and bring it within reach of the capital. 

The principal object kept in view, in selecting the route 
of the proposed north-western line, has been that of esta- 
blishing the most direct communication with other Govern- 
mental] main railways, leaving to private parties to make 
any advantageous feeder and branch roads that may ulti- 
mately suggest themselves, or may prove likely to turn out 
profitable speculations. As it is intended, in every sense 
of the term, to be a main international live, it will have 
one of its termini at Vienna. After touching Znaim, Iglau, 
and Kolin, it will effect a junction at Jungbunzlau with 
the railway of Northern Bohemia, and also with the State 
railways running to Turnau in the east and Kralup in the 
west. From Zvaim a branch will start to join the Francis- 
Joseph line at Meissan, and from Podiebrad another branch 
will communicate with the southern line of Germany at 
Trauteneau. A glance at the map, will demonstrate that 
the proposed route will constitute the most direct medium 
of intercommunication, between the metropolis and the 
central parts of Austria and the ports situated upon the 
shores of the North and Black Seas. In addition, it will 
connect Vienna with the important cities of Dresden, 
Berlin, Leipsig, Hambourg, and Brtine, and will, in fact, 





form the shortest route between the Austrian capital and 
the two first-named places. By its junction at Turnau 
with the northern lines, it will form a conveyance for the 
coal traffic of the Kladnoe and Ausseg basins, which 
include four of the most important coal mines in Austria. 
It will also give a stimulus to various industrial manufac- 
tories, fecholing that of cotton and linen, by opening up a 
market for those products. The large sugar-makiuy busi- 
ness carried on in the neighbourhood of Deutsbrod and 
Jungbunzlau, will reap the double advantage of being pro- 
vided with cheap coal and abundance of beetroot, an 
enormous amount of which is consumed in the manufacture 
of that well-known article of domestic consumption. As 
a proof of the extent to which that particular branch of 
commercial industry has attained, it may be mentioned 
that no less than forty different firms are established in 
the same locality. It is stated that the construction of the 
north-western line will effect a saving of 40 per cent. in 
the price of coal at Vienna; but this is probably an exag- 
geration, perfectly pardonable under the circumstances. 
The concession has been granted in the names of the Prince 
of Thurn and Taxis, the Count of Salm-Reifferscheid, the 
Baron Louis de Haber, M. Fréderic Schwartz, and that 
of the Railway Company of Partulitz. The total length 
is about 400 miles. and the concession is for a term of 
ninety years, the State guaranteeing an interest of 5 per 
cent. ‘The interest will commence from the time of open- 
ing the various sections, and the contracts for their con- 
struction are subject to the approval of Government, as is 
usual in all similar instances, It is not yet quite apparent 
where the capital for this new project is to be found, 
although there is some probability of « public subscription 
beiug tvited in Paris. If all be true that has been stated 
respecting the successful financial relation carried on 
between the two countries, we should imagine the French 
capital to be the proper place to veutilate the matter At 
the same time, should the investment be a genuine and 
bond fide one, there is plenty of money lyiug idle on this side 
of the Channel, the owners of which desire nothing better 
than to see their way to invest it in some sound and, 
eventually, remunerative speculation. 





PRESENT AND PAST RAILWAY CONSTRUCTION, 


THE goal to which railway engineers appear to look for- | 
ward, and to the attainment of which they are at present | 
devoting all their energies, may be described as a determi- | 
nation to euable a locomotive to perform the feats of 
going up a ladder and round a corner. 1 spite of what 
has been accomplished in surmounting stiff gradients, and 
ascen‘tiug the sides of mountains, it is actually proble- 
matical that so long as wheels constitute the tractive 
medium, the former result will never be quite attained. 
There might perbaps be a chance of effecting that object if 
resort were had to the centipedal form of locomotive con- 
struction, proposed by Trevithick in the early days of rail- 
ways, which gave to his invention the appearance of a 
maznified grasshopper. Omitting all cousideration of 
mineral and small gauge lines, a gradient of 1 in 26 for 
a length of a couple of miles is thought nothiug of, and 
curves of eight or nine chains radius are regarded as 
almost as good as straight lines. The fundamental differ- 
ence between the past aud present construction of railways 
is that formerly we adapted the road to the locomotive, 
now we adapt the locomotive to the road. Our first 
engineers evidently considered it their bounden duty to 
straighten and level everything in their path; in a word, 
to make “ the crooked straight and the rough places plain.” 
An incline of 1 in 100 and a radius of 1 mile for curves, 
were looked upon as limits which ought never to be 
passed. 

It may be assumed that the construction of every suc- 
cessive line, especially if it be a competing line, is attended 
with greater natural difficulties than that. of its predecessor. 
Although it is notorious that our great arterial lines of 
steam intercommuuication have been laid out to satisfy the 
interests of wealthy landed proprietors, to further the 
claims of large and opulent landowners, instead of pro- 
moting, ipso facto, the public welfare, yet it may be fairly 
presumed that the natural contours of the ground have 
been rendered available in the majority of instances. We 
do not mean to assert that the hest or the shortest route 
between any two places has been obtained, but that engi- 
neering skill has selected the most favourable route under 
the circumstances. Another distinguishing characteristic 
of past and present railways is to be found in their re- 
lation to large towns. The term rural, or more 
a apd suburban, may be applied to our first lines. 

hey rarely or ever penetrated into the towns between which 
they were the meansof establishing the link of communication. 
When they were once brought to these boundaries they had 
accomplished their mission; they were neither expected 
nor allowed to advance any further. It might be truly 
said of them, “ Upon the confines of towns they were per- 
mitted to rest.” Rural and urban railway engineering 
present many points of difference, and may be regarded as 
forming the distinction between the ancient and the modern 
practice, if the former term can be with propriety applied 
to a profession of a date comparatively so recent. The 
South-Western Railway affords an excellent example of our 
meaning. Its original terminus was at Nine Elms, but it 
was soon subsequently transferred to Waterloo-road, where 
it has virtually remained ever since. Whether there was 
ever any intention of taking it across the Thames instead 
of continuing it to Waterloo-road it will be impossible to 
state, but there can be no question that at the present day 
such would be the course that would be adopted. There is 
very little doubt, however, that the Thames proved an im- 
passable barrier, to say nothing of the demolition that 





would have been necessary for the purpose, and the enor- 
mous compensation that would have been demanded. 

The example of a rival line is singularly contagious. No 
soouer had the London, Chatham, and Dover thrown their | 
bridge over our metropolitan river, and thereby signified 
their intention of advancing as far as they could into Lon- | 
don, than the older railway was compelled to follow suit. 


although we have no objection to offer against any number 


of railway bridges over the Thames, we do protest against 
& company perpetrating the absurd anomaly of taking a 
passenger three times across the river in order to land him 
on the opposite shore. A passenger who takes his seat at 
Charing Cross, and finds himself in half a minute crossing 
the river, congratulates himself that he is leaving the metro. 
polis, and will soon be fairly started on his journey. What 
must be his astonishment to discover that he is recrogsin 
the Thames, and before he has time to collect his thoughts 
preparatory to “asking the guard” to explain the extra. 
ordinary phenomenon, he, to his renewed amazement, ig 
again on the water. Ifa foreigner, he probably considers 
that we have a “ligne de ceinture” with a vengeance, and 
puts the whole theory down as an engineering conundrum 
too deep for his power of solution; if a native, he comes 
to the conclusion that he is undergoing a practical 
illustration of what is termed “travelling in a circle,” 
While the metropolitan or underground system of railways 
may be said to mark the distinction between past and pre- 
sent construction, and to have originated an entirely new 
phase of practice, yet they cannot be considered to have 
accomplivhed what was expected of them. In addition to 
constituting a great boon to the inhabitants of London and 
its suburbs, which they undoubtedly are, it was anticipated 
that they would form an intimate junction with the older 
and more remote termini. Experience has demonstrated 
the fallacy of these anticipations. A traveller residing at 
Islington must practically make his way in a cab, as here- 
tofore, to the Waterloo station, if he desire to proceed to 
Southampton, Portsmouth, or any other station along the 
South-Western. Similarly, a person living at Clapham 
rust “cab it” to Euston-square or the Great Northern to 
catch the Irish Mail or the Scotch express. The metro- 
politan railways have not practically brought the great 
termini of our main lines apy nearer to our own doors than 
before their construction. It is true that one can travel 
by that line, say from Brixton station to Gower-street 
station, but that is not by any means a junction with the 
London and North-Western. A gentleman, with the 
smallest amount of laggage he can travel with—namely, a 
portmanteau and a hat-box, must have a cab if he has 
only to goa few yards. So Jong as the one line does not 
run on to the same station as the other, so long as there is 
a break in the chain of communication, the junction is a 
mere pretence, and does not fulfil its real end. In some 
instances, the great disparity in the levels of the old and 
new routes, when contiguous to one another, preclude the 
possibility of effecting a complete jeuction in the manner 
we have alluded to. In others, this difficulty is not 
altogether insurmountable. Whether the distance by a 
subsidiary line be a mile or two miles is not of any conse- 
quence, compared with the delay and inconvenience 
inseparably belonging to what is called “breaking upon 
the journey.” The manner in which the passenger tra‘fic 
mail routes is worked is an example of the importance that 
is attached to an uninterrupted continuity of journey. It 
must also be borne in mind that it is not the actual length 
of journey, but the number of shifts, that try not merely 
the temper, but the purse, of the voyageur. 
THE MONT CENIS RAILWAY. 

Mr. James A. LonGrIDGE writes to the 7'imes on the 25th 
inst. in defence of the Mont Cenis Ruilway and in contradiction 
of some statements that have lately appeared in that journal re- 
specting it. He says that, “in the first place, it is not true that 
the Mont Cenis Railway has been shut up for a single day from 
the date at which I became interested in it as a director, the 4th 
of September, 186%, to the present time ; and the trains are now 
running with a degree of regularity that may compare favour- 
ably with many other lines which have not the same difficulties 
to contend with.” He states further that there is not an 
immense accumulation of merchandise at St. Michel consequent 
on the failure of the Mont Cenis Company to transport it across 
the mountain ; but that there was, at one time, such an acci- 
mulation consequent on the inability of the Paris, Lyons, and 
Mediterranean Company to forward it. He says: “It is quite 
true that the engines are not of the best description,” as, 
“ owing to the peculiarity of the French patent laws, the engines 
were obliged to be ordered in France, and have proved very 
defective, chiefly in the quality of the material used in sme of 
the important pieces of the internal gear.” In appealing against 
the statement that after every return journey the engines in- 
variably need repairs at St. Michel, he says that some of the 
engines have worked twenty-one days without any repairs of 
consequence. Such a state of affairs, however, will scarcely be 
regarded as satisfactory by 'ocal engineers He is of opinion 
that a snow-storm may cause some hours delay. ‘“ Butis not 
this the case on many lines which have not a si.mmit of 7000ft. 
to surmount in the depth of an alpine winter?’ Answering state- 
ments in the Italian papers by MM. Amilhau, Directeur de 
l’Exposition des Chemins de Fer de la Haute Italie, who lays the 
whole blame of the irregularity of the arrival of trains at Susa on 
the Mont Cenis Company, he gives a table of the arrival and 
departure of trains from the 26th October to the 19th November 
inclusive, from which “it appears that as regards the passage of 
the Mont Cenis by us the trains performed the journey once in 
twenty minutes less than the time allowed, once in ten minutes 
less than the time allowed, four times in the time allowed, 
three times with an excess of five to seven minutes, once with a 
delay of twenty-five minutes, three times with delays of two 
hours and a-half to three hoursand a-quarter, twice with a delay 
of sixteen hours and a-half to seventeen hours and three-quarters. 
The delay of two hours and a-half was caused by the fracture of 
one of the engine cranks, they delay of seventeen hours and 
three-quarters by the line being blocked by a crippled engine ; 
and the delays of sixteen hours and a-half and three hours and 
a-hali by the state of the weather.” 

In conclusion, he says: “I may mention that among those 
who have passed the Mont Cenis lately were Lord Napier of 
Magdala, who passed on the 16th of November, and Lord Mayo, 
who passed on the 17th, and who did the journey (exclusive of a 
stoppage of three hours at Modane to visit the tunnel works) 
from St. Michel to Suez in three hours and forty-five minutes. 

From information which we have received from independent 
sources we have no hesitation in corroborating Mr. Longridge’s 
statements, both as to the comparative regularity of the service 
and as to the sole defects in the working of the line being attri- 
butable to imperfections in the manufacture—not in the design 
—of the French-built engines. At the time when, according to 


e | the Times correspondent, the line was at a stand, we know that 
Not content with one, they erected a couple of bridges, and : ten 


engines were in a very respectable state, running their 
work well and keeping time. 

















THE ENGINEER. 
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The difficulty of keeping ten engines in a “ respectable state” 
may, however, be imagined from the fact that the joints of the 
tanks and the wrought-iron brackets rivetted to the boilers are 
made up with a thick seam of brown paper between the surfaces. 
The boilers are uniformly leaky, and, in general, the engines 
fail where it might be expected that rough and ill-constructed 
work would break down. 


THE WHITWORTH GUN. 

As far back as 1857 Mr. Whitworth produced a rifled gun 
which beat all the guns which had preceded it in accuracy of 
range and powers of penetration. The Whitworth system after 
various trials, failed to be adopted, for reasons on which we need 
not dwell. The fact that the inventor did not energetically push 
his guns may be assigned as one cause, and this apparent 
supineness is accounted for by the circumstance that Mr Whit- 
worth had not yet secured the material which he thought best 
suited for the construction of rifled guns. He has not been idle, 
however, and as in 1857 he astonished artillerists by punching 
plates believed to be unpunchable, so in 1868 he has given us a 
new sensation by producing a gun which has thrown a projectile 
further than projectile ever was thrown before. The details of 
the gun are :—Weight, 14 tons 8 cwt.; hexagonal bore, calibre 
of major axis, 9°025in.; minor axis, 8°250iu.; rifle spiral, one 
turn in 17lin.; length of bore, 140°06in.; length of gun over all, 
163°80in.; powder charge, 401lb. to 501b.; weight of projectile, 
250 1b. to 3101b. The general particulars of the practice made 
last week at Shoeburyness we have not space to give in detail. 
Three rounds fired on Saturday represent the most important 
results obtained. The ranges are the greatest ever recorded :— 


: Charge and Elevation Range in 
Round. Projectile. Cartridge. Degrees. ards. 
5. Shot, 250 Ib. oe 501b.) 3 33°0 es 11,243 
6. Shell, 3!101b. 50 lb 3 33°0 o 11,075 
7. Shell, 310 1b. 501b.) S 33°5 11,127 


That is to say, a mass of iron weighing 250 lb. was hurled to a dis- 
tance of 6°38 miles. Mr. Lynall Thomas obtained a range of 
10,075 yards with his 12-ton 7in. gun in 1861; but, according 
to “ The Story of the Guns,” Mr. Whitworth made a 12 ]b. gun, 
which gave a range of 10,300 yards. It is matter for reflection 
whether these tremendous ranges are, or are not, worth having. 





THE COMING SESSION OF PARLIAMENT. 


On Monday next the private bills which companies or indivi- 
duals may desire to have converted into Acts in the first session 
of the new Parliament, and which involve the compulsory pur- 
chase of property, or the execution of new works, will be known 
to all who are interested, or who care to take the trouble to 
acquire information concerning such bills. On or before the 
3('th November all plans and drawings necessary to elucidate the 
intentions of private bills petitioned for must be lodged in the 
private bill offices of Parliament, and certain other places, as 
provided by the standing orders. Copies of the bills, as our 
readers may know. have to be lodged on or before the 23rd 
December. In six months or thereabouts after the last day of said 
time it will be known how many of the bills bave survived, and 
have become Acts ; but an indefinite time must elapse ere it be 
known which of the powers conferred by Parliament are to be 
carried into effect, which of them are to be abandoned, which 
are to be exercised within the time stipulated, and which are to 
require extension of time. 

The crop of private bills of the session 1867-68, especially of 
those involving new works, was mildewed, meagre, and miserable; 
it was a year—may it be hoped not one of seven—of famine. The 
ears that did spring up were withered, thin, and blasted with the 
east wind, and in “abandonment” bills devoured the good ears 
that had come before them. Although the record for the coming 
session of 1869 is not yet complete, it may be noticed that it 
gives considerably improved promise, as compared with last year, 
in respect to engineering employment aud the construction of 
new works. Several of the schemes foreshadowed are worthy ot 
a short notice. 

In the metropolitan district several very important schemes 
are proposed, and notably amongst these may be mentioned the 
revived project of an underground mid-London railway from the 
West-end to the City. This important line, well fitted to relieve 
Oxford-street and Holborn, is designed to commence in the parish 
of St. George, Hanover-square, near the Marble Arch, at the west 
end of Oxford-street, and to terminate at the junction of Foster- 
lane with Cheapside. The course of the line is designed to be 
through or under Uxbridge-road, Bayswater-road, Oxford-street, 
Duke-street, Regent-street, New Oxford-street, High Holborn, 
Holborn, Holborn-hill, Holborn Viaduct, Victoria-street, Far- 
ringdon-street, Skinner-street, the Old Bailey, Giltspur-street, 
Newgate-street, St. Martin’s-le Grand, and Cheapside. 

Another revived scheme is for an overground railway--on 
viaduct throughout—from a point near the Agricultural Hall, 
Islington-green, to another point near the Finsbury station of 
the Metropolitan Railway. This little line will not aspire to 
making junctions with any other railway, but will be a shuttle 
system for the conveyance of passengers between its termini, and 
from either terminus to its single intermediate station near the 
Eagle Tavern, City road. The promoters are unfettered in the 
matter of gauge, and from economical considerations, in view of 
cost of property, construction, and rolling stock, have adopted a 
3ft. gauge. The Festiniog line, it may be remarked, in 
support of the promoters’ purpose, has carried during the four 
years in which locomotive power has been employed upon it all 
the goods and passengers which have come to it without a single 
accident, the gauge of this toy line being only 2ft. The 
estimated capital necessary for this Islington line is £890,000, 
and it is expected that the works would be completed in one 





year. 
The Port of London and Billingsgate Railway is a new scheme 
calculated to serve several important public purposes ; amongst 
others the more complete and rapid distribution of the London 
fish supply, the relief of the gorged traffic in the narrow streets 
leading to Billingsgate, and direct railway communication be- 
tween the Tower and the Custom-house and all parts of the 
Metropolitan Railway from Blackfriars round the circuit to the 
Tower. From the Tower, and passing in front of the Custom. 
house and Billingsgate Market, the new line is intended to be 
constructed upon space taken from the foreshore of the river. 
Among the advantages which the promoters claim for this work 
are:— Railway communication with the wharves, and increased 
wharfage accommodation; communication with various railways, 
from Blackfriars by the Metropolitan and London, Chatham, and 
Dover systems ; the substitution of the proposed line for the 
expensive section of the Metropolitan District line between 
Trinity-square vid Eastcheap, Cannon-street, and the new 
street to the Mansion House and Blackfriars Bridge. This 


length would certainly be much less costly if carried in the 
proposed embankment than by the route just indicated. It is 
also stated as a recommendatiun of the proposed line that the 
Metrop:litan Low Level Sewer could be continued in the Em- 


eey 


bankment to the point at Tower-hill, to which it is now 
to carry it by an inland course. This, it is alleged, wo 











a great saving in cost, and obviate the opening of the streets. 
The Billingsgate line, it is proposed, should be extended along- 
side of the London, Chatham, and Dover line toa point near 
the New Meat Market at Smithfield. The establishment of a 
commodious, free, and open fish market in that locality would 
doubtless be a public advantage, but much more than this is 
needed for the proper distribution of the London fish supply, 
six-tenths of which arrives by railway, and should never be 
carried to Billingsgate at all, but should be redistributed to 
London and the provinces from markets near the railway 
termini, in the same manner as the potatoes from the Great 
Northern Potato Market at King’s Cross. 

A very useful bill is to be brought in, which must be passed 
sooner or later, and the sooner the better, entitled “the City of 
London Subway’s Bill,” its object being to make provision as to 
the use of subways, under t of the cc issioners of 
sewers, for requiring gas and water companies and others to lay 
their pipes in subways, and to provide restrictions as to the 
breakiug up of the streets. It is high time that the companies 
were prevented from indulging in such high-handed vagaries as 
were exhibited in tearing up the splendid roadway of the new 
street in Southwark, notwithstanding the provision of a subway 
admirably adapted to the reception of gas and water pipes. 

The bad odour which railway boards and managers have 
acquired during the last twelve months, in the general incrvase 
in fares for local passenger traffic, is likely to dispose the Legis- 
lature to regard street tramway schemes with greater favour, and 
is especially likely to attract a larger measure of financial and 
popular support to these schemes. Among the first of the tram- 
way projects announced is ene for tramways from Ken- 
sington to Hounslow, from Hammersmith to Uxbridge, 
from Paddington to Harrow and Edgware, from Isling- 
ton to Barnet, from Newington to Charlton next Wool- 
wich, and from Lambeth to Croydon and Richmond. Several 
other tramway schemes are in course of promotion and likely to 
be petitioned for, amongst others a tramway from Greenwich to 
Woolwich, in default of the South-Eastern Company constructing 
the line for which they obtained powers in the session of 1866. 

The Park-lane Improvement Bill is again brought forward, the 
object contemplated in it being to widen Hamilton-place, and 
extend it into Park-lane. 

As regards metropolitan water supply, a bill is proposed for 
the storage and purification of the waters of the Thames above 
Medmevham, and for the construction of reservoirs, aqueducts, 
and works, for bringing the water to the metropolis, to be sup- 
lied by the Metropolitan Board of Works; with powers to pur- 
chase the plants, properties, and powers of existing metropolitan 
waterworks companies. 

In the last session the corporation of London obtained an Act 
which partially amended the condition of the City consumers of 
gas, but the grievances in relation to quality, price, and pressure, 
of metropolitan consumers generally — grievances real or sup- 
posed—are left unredressed. 
stigation of the proprietors of theatres, directors of clubs, and 
other large consumers, will again introduce a bill to secure to 
metropolitan consumers the advantages of legislative protection. 
The St. James’ ratepayers are to apply to Parliament for an 
alteration of the districting arravgements, so as to permit the 
Chartered Company to supply the whole parish with 16-candle 
gas at 3s. 9d. per 1000ft., from January Ist, 1870, should the 
Western Gas Company, which now supplies St. James’, decline 
to accede to there terms. The South Metropolitan Company 
give notice for a bill for ama!gamation with the Phoenix and 
Surrey Consumers’ Company, and for power to increase their 
capital. 

The most important railway scheme proposed, involving new 
works, is probably “the new line to Brighton”—yet another— 
the Brighton and Metropolitan Railway, its termini to be at the 
Dulwich ctation of the London, Chatham, and Dover system, at 
the one end, and at the other end ata point near the Pavilion 
Chapel at Brighton. The promoters petition for the usual 
powers to construct the line, and also for powers over the London, 
Chatham, and Dover line and stations. [t would be premature 
to speak of this scheme as involving the employment of 
engineers, contractors, navvies, or other professional men or 
workers other than surveyors for the survey, engineers as 
sponsors to the scheme, barristers for the parliamentary battle, 
witnesses galore, pro and con, a fight of so many days ata cost 
of so many guineas a minute, the Bill mide an Act, and, after 
all, if the thing that has been shall be again, a granted petition 
for “leave to abandon.” 

Reference to the bills to be brought in by the “great com- 
panies,” and to some of the provincial schemes, involving new 
works, must be reserved till our next issue. 








THE GREAT IRON VIADUCTS OF THE COM- 
MENTRY AND GANNAT RAILWAY (FRANCE). 
(In Course of Construction from the Designs of Monsieur W. 
Norpuine, C.E., Engineer-in-Chief, Orleans Railway.) 

Tr will be recollected by our readers that in treating last 
year of the engineering objects of the t Exhibition we 
gave a deservedly prominent place to the great viaducts of 
Busseau d’Ahun and La Cere, constructed upon the Mont- 
pelier and Rodezline, part of the central net of the Orleans 
railway system, from the designs, and under the direction 
of Monsieur W. Nordling, Engineer-in-Chief. To the 
technical eye the models of these viaducts were amongst the 
most interesting as wellas imposing illustrations thereshown 
of the many monuments of recent French engineering. 
Bold as were those viaducts, and judiciously and well 
thought out as were their details, to which time and use 
have since then given their seal of sauction, they have 
already since been exceeded in magnitude, and in detail in 
certain respects, improved upon by their creator, in four 

t iron viaducts of the like type now in course of con- 
struction, and approaching completion, upon another branch 
of the same t Orleans Railway system. Very complete 
details of these viaducts—the largest of which is that over 
the River Bouble—illustrated in our present number, have 
been placed at our disposal by M. Nordling, who thus 
enables us to present them for the first time to the notice 
of English engineers. 

We feel that apology is due by us to M. Nordling for 
the fact that his official lithographed desigus and reports, 
&c., which constitute the source mainly from which the 
following notices are prepared, have been now in our pos- 
session for some months. We trust M. Nordling will accept 
our assurance that the delay in their appearance in these 
columns has by no means been caused by want of apprecia- 
tion, but simply by the incessant pressure of current 
matter still less admitting of postponement. In another 
aspect the delay has, perhaps, not been without advantage. 








The Board of Trade, at the in- | 





These grand works are now rapidly, we believe, approach- 
ing completion, and, therefore, possess the freshness of 
realisation for our readers, to a greater degree than at the 
commencement of this year, when in the state only of 
matured designs about to be put under contract. 

To such of our readers as are especially interested in 
viaduct construction, we venture to suggest the advantage 
of recurring to the descriptions and investigations as to 
the Busseau d’Ahun and La Cere viaducts, which we gave 
in THE ENGINEER for 1867, in articles commencing at pages 
286, 389, 430, 462, 488, and 512, vol. 23. Amongst the critical 
remarks embraced in those articles was a discussion upon 
the effects of strong winds, with or without the combined 
action of fast moving trains, in producing vibratory 
rocking of those lofty and elastic structures, Those 
remarks appear to have received a degree of attention 
from French engineers—greater than, we could have 
flattered ourselves, might have been accorded to their 
appearance in a foreign professional journal, and, possibly, 
may have in some degree contributed to eliciting from M. 
Nordling’s genius those important improvements upon his 
earlier desigus which have in view the accomplishment of 
more perfect lateral rigidity in lofty iron-framed piers for 
viaducts, aud which he has so ably carried out in those now 
in progress on the Commentry aud Gaunat line. 

We present, amongst our illustrations, a skeleton map 
and continuous section of this line, by which its general 
position, winding through the extremely broken country 
which borders the great extinct volcanic region of 
central France, the ancient Auvergne, and the serious 
elevations and numerous curves which are passed between 
its extremities will be seen. It embraces several tunnels, 
one of which, the Roche Tunnel, is nearly half a kilometre 
long, and, as will be seen by the section, the line is from 
end to end an almost continuous succession of artificial 
works of various kin:s. 

The line from Commentry to Gannat is intended to form 
a direct communication between Bordeaux and Lyons, by 
way of Coutras, Perigeux, Limoges, Montlugon, St. 
Germain, and Tarare, thus escaping the round at present 
required by Moulins. 

it has also in view the bringing into connection on the 
south side the great manufactoriesand collieries of Montlugon, 
Commentry, and St. Eloi. The calculated traffic of the 
line, however, was not presumed to exceed 15,000f. gross 
per kilometre, so that it has been fixed to be a single line. 

This branch, or branch and link line, was conceded to 
the Orleans Company—forced upon it in fact—by Imperial 
decree of 6th July, 1863, which guarantees a subvention 
to the company of 11,000,000f., payable by the State, as 
against its construction costs. 

We are imperfectly informed as to the whole of the cir- 
cumstances which have, during five years, kept the line 
from the full completion to which it is now hastening ; but 
we may conclude as probable that the Urleans Company 
entertains no very exalted anticipations of immediate 
revenue from it. ‘Those who know the country through 
which it passes, however, will agree in the wisdom 
which has—with perhaps some pressure of the State—con- 
duced to its execution. It is not the best paying line alone 
that best developes always a nation’s resources. That 
portion of the line between Commentry and La Peyrouse, 
about one-third of the whole from the western end, and the 
St. Eloi branch to the south, has been run over by coal 
traffic for nearly three years past. The remainder of the 
line between La Peyrouse and Gannat, on which is situated 
the Bouble viaduct, is expected to be completed and opened 
in the summer of 1870. 

The necessity of economising page space, with illustra- 
tions of works so large as these, obliges us to present some 
of the figures a little out of their proper place, im reference 
to the two or more articles which we shall devote to 
these viaducts; hence, with our present number is given 
the general elevation of the Bouble viaduct; enlarged ele- 
vations, end on end and lateral, of one of the great eleven- 
storey piers, with base plan and horizontal section of same 
above the curved buttress tubes, some enlarged details, 
and two of the diagrams in which the static stresses due 
to the wind and to the rolling loads have been deter- 
mined graphically by M. Nordling. To these last, and 
to constructive details, we shall recur more fully. Of 
these diagrams we shall only say at present that they show 
to the eye, and permit the examination (or indeed any 
other treatment by calculation), of the stresses of tension 
and of compression to which al] the members of the pier 
delineated are exposed, the direction of the wind alone 
—or that of wind and Joad-stress together, being given. 
That the members in tension, in amount with the minus 
sign—are shown by spaces with outlines only in the 
direction of each member, the members in compression 
being represented by lines diagonally transverse to the 
respective mew bers. 

As respects the general description, as well as elucida- 
tion, of the special constructive details adopted in these via- 
ducts, we cannot do better than enable M. Nordling him- 
self to speak, by quoting the words of his admirable re- 
port upon his constructive project for the line, addressed 
not only to his own directors, but, under the circum- 
stances of the “ subvention,” also to the State. This docu- 
ment, for which we are indebted to its author, is an ad- 
mirable sample of what such a report ought to be—lucid, 
brief, exact, practical, as a document requiring to 
command the consideration and assent of men of 
business and of statesmen —advised by their respec- 
tive men of applied science, ought to be proving its author's 
mastery of science as well as of practice, and his sound 
sense that wastes not a line upon needless scientific dis- 

lay. 
" Were some such preliminary reports as_ these 
habitual with us in Great Britain, we cannot but conclude 
that some “great works,” which have proved 
disasters and irremovable destroyers of dividends, might 
have been nipped in the bud, and their consequences to 
shareholders prevented. Control is the rule in France, 
The ipse dixit of an engineer, however eminent, 
goes for ncthing until he has proved that it deserves 
to res , and to the satisfaction of some 
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third independent and competent party, who becomes | 
himself responsible for the issue to which he has/| 


attached his imprimatur. But ours is a free country, 
who shall presume to come between the “great engineer” 
and “his board,” or to discuss the consequences of oracles, 
whether they relate to 7ft. gauges, or “ breaks of gauge,” 
or to Britannia Bridges or Great Easterns, or the like? 
Ponts et Chaussées, and the like, may have their objec- 


tionable side; but they are useful institutions, as we might | 
find through our national exchequer, if we once had some | 


Sritish equivalent for them, however professionally un- 
popular it may be to say so, 

Why does Mr. Bright so truly say that it is impracticable 
to control our national expenditure by any effort in the 
House of Commons, but because nobody there can say to 
an absolute certainty whether any individual vote of money 
is needful or not, extravagant in relation to its alleged 
object or otherwise; and nobody there has any means of 
acquiring clearer and better knowledge, nor any official 
authority, except those directly interested in the proposed 
expenditure, to whose report and judgment he might refer, 
and upon which he might take a determined stand in 
Parliament? It is the having such responsible technical 
courts of appeal in France that enables the French Govern- 
ment to get the worth of its money in the public expendi- 
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especially as to the construction of the metallic piers, 
composed of hollow cast iron upright shafts, supported by 
a system of diagonal wrought iron stays; the pyramidal 
shape of the piers, their pivotted top table, the impenetrable 
construction of the flooring of the way, the longitudinal 


footbridge beneath, and the vertical ladders destined for | 


the inspection of all parts of the metallic structure. 
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jat all ares the wind has been opposed, we have now 
| adoptec another method, also eaually universally ap- 
| proved—namely, the use of curved counterforts (jambes 
| de force). This is the solution, as respects lateral dig. 
| placements, which we have rm Bis Flag into the new 
projects, and which will, we anticipate, prove satisfactory 
| The great difficulty in the former system was to provide fo, 
| the piers the requisite width of base, without separating the 
| upright shafts so much as to make any efficient system of 
diagonal stays impossible. With the curved counterforts 


| the piers keep their slender form of contour and the width 
| of base appears only near the ground, just where theory 
points out that it ought to be. The principle of the curved 
| counterfort ;conducted to two different methods of appli- 
| cation, according as the elevation of the pier was great or 
small. When the height is great, and in consequence the base 
| of the upright shafts is already relatively large, special curved 
| counterforts secured to the upright shafts are, so to say, a 
| necessary result of the system of diagonal stays. Such is 
the solution, adapted for the two viaducts of the Bouble 
and the Sioule, with this peculiarity, that these curved 
counterforts approach each other towards their points of 
attachment as they follow the plan contour of the cut- 
waters of the foundations of masonry. 


For the piers of less height, as those of the viaducts of 






. 


{ 1 
\ ' AY f @ANcal 
wep 


















































L 
raaviwces = | MONTLUGON 
' 
PARIeWe's COM M ENTIY —ae00LO MBIER qy~— —HIDS 1A PPYROUSE| BEUNE | .—.LAPEYROUDE ———~ = —— —  LOUMDUK OF BIUBLE ,G0UTANSOUZE 3 — —~—BELLENAYB — — —-mer WAVES — or. BONNET OF FOCHPIS BEGUES » MAZER! ER~~s~ CAN NAT ~— 
' t 
1 te 
| ; i! \ 
I 1 
_ | 1g : 
a als ! 5 
! 'esits ;= s = 13 2 3 
i = ltetlz 1 ss 2 = 2 1s 2 = 3 
e280 oco Ya ea * ic = ° | = 
<< > 
1 ee ss 2. ae ! © 3 e 2 
ss 885 #22 & tz rey is aah 2 
| = _—- "| soe? “ = ffir 2 
1 a > \ “ ss in “ 4922 2.382 g ¢ 
2 1 a Nee : ‘ a ‘HB E+s3% a@iij «+ = 
| " V | { | s = sc 3 i+ 
o 
1 = ad 11 NM, e., x“ = i | 
| ° 2 Se; 
ROADS BND I = Il iy 3 =3 | 
4 p= a =« 
watercourses =I 7 [| e y 
ayy 1] 
‘ 1 | 
1 
[STATIONS - y | iS) 
Zz 
vet emorsivce ! 12) 
egicrer OF RAILD aya l =| 
ie 
ws 
E| ris : 
\ 2! tu! 5 = | 
* a iss > } 4 
3 2! | 19) 5 3 4 S < c } 
3 > < 1 
=}3/ . ta s| 3 a | 5 z él . ile 
pond a i” - i a) > - z = 2 >| 
aariicsa =| 7! 3 5 — SS < re > > . ~ } + 5si\>' 
or si zz ze Pal 2 |> 3 »=2 ~ . i #8 lw 2 ~ Hd s ! & j8a26 Evi= 
evnsmecnss =| of > = si 2¢fen = > > fel 33 ji = Si lwew leo *.. Zs => |eu"> ei \= 
z 8 a5 Wis |S} » 333 a S IS> [s8 aala| zig Bi fees Fe &? 2 a zto 2. | x) 
a < 5 ess 2 @ |/za |se '2 <</5]/ glila s!|e33 |s% #5 Fa z < |s53¢ $3] /w 
pod 3 l °< <= 8s [aes e| § “) |< a< [ez st © i332 Ss jane> |luuze te ,eirl 
Fad ! = <P a} 6 = = eof Fe > Bees SoF il. 
El¢é 2 “ R* « ' : e se @ 2b oT 2 Seis #s zi 
3! | = 2 fie be F ! S » 3 z =» lbwea ll * °° oS < 
ia} © | eo} s 1.2 z 1 < a 2 2 © |ess3 33/2 
=| | | a. i's E i - . #26 § ° He gaiizi 
=i} ° co la fl «< 4 2 }ici 
5! | | ty 1 BI] | 3 jeste |S 
§ serwten scans (el a SKSit | ne --4 Wes 2 8. . BK. 4 | shes 3 af |. ake2es a | ee b | | |. ---4\1- -1--- S7___|| 28380 = 
all a 1 = « 4 ~ } Ec . 
Eserween rowing «= Fo So ercoe 976 --+e sericea iil ties sin Ste ot. — e's a 2-29 | al ae os Sb mel ten dibns di aem))| jj. — -— |. —-- —-e —}}- 
z STATIONS | §|| 2 a a ly F | I! Ss 
‘UMBER FILE STRUCTURES 2 | LS ee — 3} _ oh __ i ad I+ _§ — Ss ee eee ee ee -@ Sea eee eee 
oi) IR | Curt | | ciap RY ciate® Cince CiAOER RorR 
oa I { i t i mi 2 
ee) OF CURVES 7 : . 
ewes | i @ 8 ¢ 5 €7 ¢ SH URC HS ey Boo oe Bae eo i ee ew ts 67 ew a a SS ie ay a a Na 





ture, vast though that is; and analogy in system enables 
the great industrial bodies in France seldom to be hood- 
winked into works that may be “ engineering monuments,” 
but more or Jess financial ruin. 

But this is rather to digress; we return to M. Nordling’s 
report in support of his project for the Commentry and 
Gannat line. 

“Tae Meratitic Viapucts.—ReEport IN SUPPORT OF THE 
PRogEctT. 

“The Commentry and Gannat line comprebends four 

large metallic viaducts for a single line of way, namely :— 
Height of 
Total length. ra‘ls above 
summer 
. water. 

1. Between the stations of Lapeyrouse and 
Louroux de Bouble, kilometrie point 
22,100, in crossing the river Bouble in 
a straight line and on a level es 
2. A little beyond the station of Louroux- 
de-Bouble, kilometric point 26°800, 
erossing the stream Bellan in a straight 
line and on a gradient of 15 wmilli- 
metres eve ese cee cee wee eee ee 
3. Between the stations of St. Bonnet-de- 
tochefort and Gannat, kilometric point 
45°40, in crossing the river Sioule on 
an incline of 12 millimetres, slightly 
encroaching on a curve of 800 metres 
radius a ae 
4, Between the same stations at the kilo- 
metric point 47,400, crossing the ravine 
of Neuvial on an incline of 15 milli- 

metres atid in a straight line 160°25m. 44m. 

“These four viaducts, which are not the only ones on this 
very broken line, are projected with metallic superstructures 
similar in type to those of the already constructed viaducts 
of Busseau d’Ahun and La Cere. The principal dimen- 
sions of these all-metallic constructions will be found | 
in the following table, those of the two Jast being | 

iven to admit of comparison. The new projects | 


395m. 66'10m, 


252°60m. 48°50m. 


180°60m. 58°80m. 


reproduce the majority of the arrangements ap lied | 


viaducts of Busseau d’Ahun and La Cere, | 





At the same time, we have realised the several improve- 
ments proposed at the conclusion of the “ Memoire sur les 
piles en charpente metallique” (Anna’es de P. et C., 1864). 


, Thus the number of upright shafts in each pier has been re- 


duced to four, and the vertical supports of the flooring above 
the piers to two. In this way, each vertical support is placed 
perpendicularly to the supporting point of the girder, and 
only as respects the upright members or shafts of the piers 
are the stays kept out of perpendicular, where it is neces- 
sary for the uniform division of the load between each 
pair of upright shafts. The hollow of the upright shafts, 
the outer diameter of which is 0°50 metres, will be filled with 
ballast composed either of concrete or of common pebbles. 
Finally, the upper structure of the flooring, formerly 
constructed of parallel oak beams of 0°15 metres thickness, 
has been replaced by a flooring wholly metallic, constructed 


of iron, rolled hollow, and in section something similar | 


to the Greek capital letter Omega. This is able to carry 
the load upon a driving axle at any point whatever of its 
surface, so that, in the event of a running off the rails, the 


engine and train would find themselves supported from | 


dropping through, But the most important and most radical 
improvement which we have to point out consists in an 
entirely new arrangementfor resisting any lateral disturbance 
producible by the power of the wind. We are aware that 
in former viaducts their stability against the wind had 
been effected by means of strong holding-down bolts, fixed 
in the hollow of the upright shafts of the pier, and entering 


| deeply into the foundation of masonry. Convinced of the 


necessity of resisting the power of the wind by special and 
direct means, we had in the memoir before mentioned sug- 
gested the idea of employing lateral inclined chain guys, 
fixed at the top of the piers, and anchored into distant 
points of the masonry bases of the piers. This proposition 
did not appear to have met with favour, and we confess 
never perfectly satisfied our own views. But, in lieuof sttch 


guy chains, a method under various forms by which 








Nott.—Thé tinter-bridges marked T are on occtipation roads leading to 
collieries 91d factories (chemin d’exploitation), 








Bellan and at Neuvial, and which are not placed within the 
fluvial limits of the river, the upright shafts themselves 
being extended near their bases in the form of a curve will 


become the curved counterforts. By this construction the 
foundation keeps the rectangular form in plan, the whole 
structure is simplified, and an amount of economy is realised 
which will in many cases secure to this latter form of con- 
struction a preference over the former one just described. 

Sufficient has now been given to make the subject of 
these viaducts intelligible, and to enable our readers to 
comprehend the illustrations at present given. 

In a future article (if possible, next week) we shall return 
to the subject, and describe and illustrate the constructive 
details of the largest, viz., that of Bouble, which, as our 
readers will have noticed, is more than one-third as high 
again as is the viaduct of Busseau d’Ahun. 





MR. BATEMAN, C.E., ON FLOODS IN THE 
IRW 


sis 


Art a recent meeting of the Manchester City Council, 
the following report from Mr. J. F. Bateman, C.£., on the 
| Irwell and its floods, was read :— 


Gentlemen, —The river Irwell rises in the mountainous district 
| of South Lancashire, receiving in its course, before it reaches the 
| city of Manchester, many tributary streams, all of which are fed 
by waters flowing from steep declivities, and this, together with the 
| general rainfall of the district being much above the average, 

renders the rivef very subject to heavy floods. Every valley is 
| occupied by works of various descriptions, and by 4 considerable 
population. The river is, in fact, in the words of Sir Robert 
Kane, ‘‘the hardest-worked stream in the world.” It has unfortu- 
nately been considered the proper receptacle for everything which 
could not be otherwise conveniently disposed of-—for quarry rub- 
bish, surplus excavation, and especially for the ashes and refuse 
of the various manufactories on its banks, The accumulation in 
the bed of the river, which has resulted from its thas being made 
the common carrier for all refuse material, has been so great 
that it has risen, within a period to which precise measurements 
eat be applied, some 2ft. or 3ft. higher than formerly. In the 
lower parts of its course the river bed has been gradually rising at 
the rate of 2in. or 3in. per annum. The floods have also been 
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dugmented in the upper districts by the more complete drainage 
of the land, and lower down, from the point at which the river 
enters the borough of Salfcrd and the city of Manchester, the sides 
have been built upon and embanked to an extent which has 
reduced the water-way, and has necessarily caused the water in 
flood to rise higher above each contraction. The river has no 
doubt from time immemorial been subject to flood, and the adjoin- 
ing land to inundations, but the facts to which I have briefly 
alluded have caused more frequent and more injurious inundations 
than formerly existed. I append to this report copies of longi- 
tudinal and cross sections of the river Irwell, between the New 
Bailey Bridge and Mode Wheel Lock, which were laid and proved 
before the Parliamentary Committee upon the Mersey Protection 
Bill, 1862. The longitudinal sections show the approximate 
level of the bed of the river in 1849, and with more minuteness 
the level of the bed in 1856 and in 1862. From these it will be 
seen that, throughout the length included in the section, the 
average rise in the bed of the river between 1849 and 1856 was 
8in.; and between 1856 and 1862 lft. Gin. between New Bailey 
Bridge and Throstle Nest Weir, and lft. 9in. between Throstle 
Nest Weir and Mode Wheel Weir. The transverse sections show 
the level of the bed of the river in 1856 and 1862, and also the 
original bed, as ascertained by borings made by Mr, R. W. Barnes 
for the promoters of the Mersey Protection Bill. According to 
these sections the bed of the river has been raised by accumulated 
deposit heights varying from 4ft. Gin. to 9ft., but evidence was 
given that in one case the bed had filled up I7ft. indepth. It was 
also proved that, according to the best information which could be 
obtained, at least 33,000 tons of cinders and ashes were annually 
thrown into the Irwell and its tributaries, besides a large quantity 
of heavier material, not so easily carried away, and which could 
not be accurately estimated. I am now called upon to investigate 
the whole subject of the Irwell floods, as they affect the city of 
Manchester and the borough of Salford, and to devise means for 
obviating the evils which exist. Special attention has been called 
to the question by the flood of November, 1866, which was the 
highest and most injurious which has occurred for years. From 
returns which have been placed in my hands, I find that on that 
occasion the flooded area in the borough of Salford, and the rate- 
able value of the property injured, were as follow :— 
Annua! rateable 


A. BP. 





Salford district .. 413 025 wo co 
Broughton district 437 0 O oe « 
Pendleton district 6 29 00... 
1099 0 25 £59,444 2 6 
And in the city of Manchester .. 36 2,27 £11,500 0 0 


In Lower Broughton the water stood in many of the streets from 
3ft. to 8ft. in depth, and great injury and much misery were the 
result. The embankments in Broughton and Pendleton, which 
had been constructed for the pu of retaining the river within 
certain bounds, were submerged a considerable lengths, and the 
water swept like a river over the low-lying ground. After entering 
the borough of Salford, the river pursues a very tortuous course, 
performing a journey betwixt Douglas Green, in Pendleton, and 
the Regent Road Bridge, near the southerly outskirts of Man- 
chester, of very nearly six miles; while the direct distance 
between the two points is only 1} mile. The two most remarkable 
and considerable bends are those round Castle Irwell and at the 
Adelphi, in front of Salford Crescent. Within the city of Man- 
chester the river receives several considerable tributaries. the 
principal ones being the river Irk and the river Medlock. Within 
the city also the river becomes navigable, being dammed across by | 
a weir at Throstle Nest, a short distance below Manchester, for 
the joint purposes of navigation and water power. The river 
Medlock and the river Irk are now little better than common 
sewers, and have been subjects to the same injurious influences 





which I have shortly described as existing in the Irwell. Between 

the years 1833 and 1856 the bed of the Medlock was raised about 

25in., or lin. per annum on the average. The Corporation of Man- | 
chester are now engaged in straightening, deepening, and improving 

the course of the river Medlock through the city; but unless 

the deposit of rubbish and ashes in the river by parties above the | 
city be prevented, it will soon fill up again, and fresh outlay must | 
be incurred. In the investigation of the subject all these circum- | 
stances have to be taken into account. The drainage area of the | 
Irwell basin to the junction with the river Irk in Manchester is | 
135,500 acres; the basin of the river Irk, 17 900 acres; the basin of 
the river Medlock, 13,400 acres; total, 166,800 acres. The two 
primary questions to determine before devising remedial measures 
are—first, What was the volume of the flood in November, 1866? 
and, secondly, What is the height to which the water in the river 
may be permitted to rise without injury? I found that very 
careful sections and surveys of the river had been made by Mr. 
Bancroft for Mr. Foster, who was employed on behalf of the land- 
owners injured, and also by Mr. Cawley; and, with great liberality, 
copies of all these documents were placed in my hands. The work 
of investigation was, therefore, materially facilitated. Mr. Cawley 
supplied me with a longitudinal section of the river between 
Douglas Green Weir and Mode Wheel, showing its bed and the 
surface of the water in the flood of November, 1866, with the 
level of the under side of each bridge over the river. Mr. Ban- 
croft’s sections extended from Agecroft Bridge. above Douglas 
Green, to Albert Bridge. They included a longitudinal section, 
giving similar information to Mr. Cawley’s, and closely agreeing 
in all particulars, and very numerous cross sections of the 
whole river between the points named. In order to deter- 
mine the volume of the flood of November, 1866, careful 
calculations were made from the sections supplied by Mr. 
Bancroft, inalength of the river immediately below Agecroft Bridge, 
where the flood was wholly confined within its banks, and also be- 
tween Blackfriars Bridge and Albert Bridge, where the water was 
similarly confined to a definite channel. These were the only por- 
tions of the river which afforded the means of accurate compu- 
tation. It is not enough to select a spot at which the river is con- 
fined within definite bounds; it should be a length of nearly uni- 
form sectional area. and free from the influence of contractions or 
obstructions immediately above or below. The velocity also of the 
water as it approaches and passes away should be as nearly as 
possible the same. The selection therefore of suitable stations is 
a matter requiring careful consideration and cautious judgment. 
The two stations selected afforded, I believe, the means of correctly 
computing the volume of the flood. The result of our calculations 
shows that the flood at Agecroft Bridge was equal to 24,500 cubic 
feet per second, or to 184 cubic feet per second from every 100 
acres of the drainage ground, which measures to this point 132,000 
acres. Between Blackfriars and Albert Bridges, below the con- 
fluence of the river Irk, the flood amounted to 28,900 cubic feet 
per second, showing an increase of 4400 cubic feet due to an addi- 
tional drainage area of 21,500 acres, which contributed its quota to 
the general flood at the rate of 20°4 cubic feet per second per 100 
acres. ‘he average of tie whole flood at this point was 188 cubic 
feet per second from each 100 acres of the contributary area. The 
close agreement in the results are a sufficient guarantee for the ac- 
curacy of the computation. These quantities from each 100 acres 
are very large; but they have been nearly equalled on various 
occasions on which the results have beencarefully ascertained within 
the last thirty-five years. In some cases from smaller districts 
they have been greatly exceeded. In an appendix I give some par- 
ticulars to prove this statement. With reference to the second 
point, it fortunately happens that a flood occurred in March of this 
year which attained about the maximum height to which the river 
could rise without seriously injuring adjoining property. The 
marks of this flood are now in many places clearly to be seen, and 
the level which it attained has been traced and surveyed by Mr. 
Bancroft. The volume of this flood between Albert Bridge and 
Blackfriars Bridge was about 12,80 cubic feet per second, being 





considerably less than one half the volume of that of November, 
We can only determine the volume of this flood at Agecroft 


Bridge by relative gesreation, inasmuch as there do not exist 
there any records of the height to which it rose. By computation, 
however, it would amount to 10,800 cubic feet. The difference be- 
tween this quantity and that of November, 1866, which measured 
24,500 eubic feet, is injurious flood, for which provision has to be 
made. In round nuwhers, 14,000 cubic feet of water per second 
have by some means to be conveyed away, without the water in the 
river being permitted to rise higher than it did in March last. On 
the occasion of the flood of November, 1866, two bridges, viz., 





Sherbon-street Bridge and Salford Bridge, were submerged, the 
former 3ft. 9in., the latter nearly 2ft.; and the timber centering | 
for the Waterloo Bridge, then building, was standing in the river. 
It has been supposed that the inundation was mainly due to these 
causes ; but as the accumulated effect of these obstructions caused 
a rise of less than 2ft., whereas the water rose at Broughton 7ft, 





above the level of the March flood, it is clear that the land would 
have been flooded and damage done had these bridges even been 
away. The fact is that the channel of the river is too small, with | 
the declivity at present existing, to convey a flood of larger volume | 
than that of March, 1868, without mischief. These calculations | 
differ very materially from those made by Mr. Hawksley in De- 
cember, 1867, and by Mr. Cawley. Mr. Hawksley computed that 
the discharge of the river Irwell above its junction with the river 
Irk *‘ was, at its greatest height, fully 20,000 cubic feet per second, | 
and below the junction with the Irk from 23,000 to 24,900 cubic | 
feet per second.” Mr. Hawksley had not, I believe, the advantage | 
of the full information with which I have been supplied, and hence, | 
probably, the difference in our calculations. In each case the 
quantity named by him is about 25 per cent. below the truth. The | 
volume of the flood above the Irk was 25,000ft. per second, in- 
stead of 20,000ft., and below the junction with the Irk 29,000ft. 
per second, instead of 23,000ft. or 24,000ft. Mr. Hawksley also 
computed that ‘‘ the largest quantity of water which the river can 
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be made to convey though the built portion of the borough is 
about 10,000 cubic feet per second, and that to accomplish this* 
the bed must be scoured and levelled, or rather trained to uniform 
gradients between the bridges, by the removal of the existing 
mounds and irregularities.” The surplus quantity, namely, 10,000 
eubic feet per second, he proposed to carry away by a tunnel, about 
two miles in length, 30ft. indiameter, commencing near the London 
Printworks, above Douglas Green, and terminating in the river 
Irwell, about a quarter of a mile below Mode Wheel. He esti- | 
mated that the tunnel “ would be competent to carry off about 
11.000 cubic feet per second.” Mr. Cawley, in his report to the 
River Irwell Conservancy Committee, dated 29th June, 1868, 
appears to agree with or to adopt the conclusions of Mr. Hawksley 
with respect to the volume of the flood, merely making the obser- 
vation that his estimates are based on the supposition that Mr. 
Hawksley’s 30 ft. tunnel, which would deliver 9500 cubic feet per | 
second, would be sufficient,” bat he thinks “it would be wisdom to 
provide for 11,000 cubic feet per second.” Mr. Cawley also shows, | 
from reasoning which I think may be admitted to be correct, that 
a tunnel of 30ft. in diameter cannot be adopted throughout the 
entire length, but that it would be necessary to diminish the height 
and increase the width of the outlet end, terminating, in fact, ina 
double tunnel for about half the length of the proposed tunnel. 
The result of his investigation is to increase Mr. Hawksley’s esti- | 
mate for the necessary works from £125,000 to £183,000. Mr. 
Hawksley himself poms two alternative schemes—one by the | 
construction of a double tunnel from Salford Crescent to Regent | 
Road Bridge, which, with a diversion of the river and improve- | 
ments between Douglas Green and the Crescent, he estimates at | 
£69,000 ; and another by a double tunnel from the same place to | 
Mode Wheel, lower down the river Irwell, which, including the 
diversion of the river, he estimates at £146,000, Mr. Cawley | 
points out as an objection to his first scheme that,while ‘* it would 
relieve the district above Salford Bridge, it would leave things 
below Albert Bridge in the same state as at present;” and he, there- | 
fore, recommends the adoption of the line of tunnel from the 
Crescent to Mode Wheel, All these proposals are apparently 
based on the assumption that the flood of November, 1866, did not 
much exceed 20,000 cubic feet per second above the junction with 
the Irk, and that the river through the built portion of the burough 
cannot be made to convey more than 10,000 cubic feet per second, 
and that volume only by scouring, levelling, and the removal of 
existing mounds and irregularities. Now, I have stated that very 
careful calculations, on what I believe to be reliable and accurate 
data, prove that the flood of November, 1866, was 25.000 cubic 
feet per second, instead of 20,000, and that the river, without any 
of the alterations and improvements suggested by Mr. Hawksley, 
did in March last convey 11,000 cubic feet per second in the upper, | 
and about 13,000 cubic feet in the lower built portion of the 
borough, without any injury to adjoining property. It is evident, 
therefore, that we have to deal with very different quantities to 
those contemplated and provided for y hog Hawksley or Mr. 
Cawley. The surplus quantity beyond that which the river can | 
now carry without injury is 14,000 cubic feet instead of 10,009, | 
and if any of the schemes hitherto proposed were adopted, the | 
works would have to be proportionately enlarged and the estimates | 
correspondingly increased. We must, therefore, treat the subject on 
a broader basis, and see what other remedial measures within | 
reasonable outlay can be devised. 
Above Douglas Green, in Pendleton, there is no necessity for 
any material improvement beyond tye raising of the flood banks, 
or the introduction of sluices in las Green Weir, and below 
Throstle Nest no improvement can be effected ; from that point 
the fall of the river is so slight that in timé of flood the whole 
valley is like a lake, Between these points, from the top of one 
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top of the other, there is a fall of 27ft., and on the 
cecasion of the flood of November, 1866, the fall in the surface of 
the water from the foot of las Green Weir to the surface above 
Throstle Nest Weir was 24ft. 4in. These falls are now 
over a distance of 74 miles, giving a mean inclination in the surface 
of the water of 3°4ft. per mile. These levels have of course been 
influenced by the flooding of adjoining land. Two weirs obstruct 
the passage of the water—one at the Adelphi, in Salford, which 
is an immovable stone weir, and the other at Throstle Nest, the 
a part of which for three feet in depth is movable in floods. 
Behind both these weirs a considerable lation of deposit has 
taken place, more especially behind that at Throstle Nest. During 
the flood of November, 1866, the Adelphi Weir wasso submerged that 
y any fal] was created by it in the surface of the water. Two- 
thirds of the whole flood do not appear to have passed this weir at all, 
but to have made a short cut over the lower part of Broughton, 
from near the Suspension Bridge to Springfield Dyeworks. At the 
Throstle Nest Weir there was a clear drop of about 4ft. The 
tunnels which have been proposed to carry off the flood waters 
from Douglas Greén to Mode Wheel, or from Sulford Crescent 
to near Regent-road Bridge, or Mode Wheel, are not, as I have 
shown, on a sufficiently large scale, and would be attended with a 
reater expenditure than has hitherto been estimated; but apart 
rom these considerations, it is very undesirable to divert too much 
of the flood water from the chanel of the river in its course 
through Salford and Manchester, for the filthy condition of the 
bed of the stream requires the cleansing effect of all the scour 
which can be brought to bear upon it. I have, therefore, con- 
sidered what improvements can be made in the existing course of 
the river, so as to retain throughout the greater portion of it the 
whole water of even excessive floods. I find that by cutting off 
the bend round Castle Irwell and the bent round Salford Crescent 
(by the construction of new short cuts 145ft. and 110ft. in width 
respectively), the length between 
Douglas Green and Throstle Nest 
may be reduced from 7} to 43 











fy miles. The average inclination 
feoteron in the bed of the river is now 
3°73ft. per mile, nearly correspond- 
ing with that of the surface of the 
water in the flood of 1866. The 


inclination may be increased by 
the diversions suggested to 5°73ft. 
ile. The increased declivity 


will 
the stream that by a few altera- 
tions in the width of the river— 
by the construction of a new weir 
at Throstle Nest and a new channel 
in connection with the same, 
both to > one erg Fs 
passing —an - 
or otherwise removing 
accumulations in the bed of 
the river, I find that the river 
may be brought to convey 
about 16,500 cubic feet of 
water per second through 
Broughton and Salford above 
the junction with the Irk, and 
r cubic feet per second 
after the confluence with the 
Irk. These figures show that 
more than 50 per cent. 
— in volume than that of 
arch of this year can be 
conveyed within the March flood 
line, and without rising to 
a height which would inflict 
injury. This, however, is still 
8000 cubic feet second 
less than the flood of Novem- 
ber, 1866, and for this surplus 
quantity it seems to me that 
rovision ean best be made by a 
tunnel from the river at Salford teem to the river near Regent- 
road Bridge, together with the alterations suggested at Throstle 
Nest and the improvement of the river channel between these 
points. The line of tunnel is the same as that suggested by Mr. 
Cawley, but rejected by him in favour of his second proposition 
to carry the tunnel to Mode Wheel. The conditions under which 
it will work are, however, very different. He proposed to carry 
the whole flood to the mouth of the tunnel, and there divide it, 
sending Les through the old channel, through Manchester and Sal- 
ford, and the remainder down the tunnel to the river at Regent- 
road Bridge, where the water would stand in flood at the level it 
has been aecustomed to do. By the diversion of the river in 
Broughton, as I propose, two-thirds of the water of a maximum 
flood, like that of 1866, will go down that diversion and along the 
river in its course through Manchester and Salford, and one-third 
only from the point of diversion near the Suspension Bridge to the 
mouth of the tunnel. With a flood of 24,000 cubic feet per second, 
therefore, 8000 only will have to be conveyed by the old channel 
from the Suspension Bridge to the mouth of the tunnel. For this 
a fall of 1ft. 9in. will be sufficient, instead of a fall of 8ft. 9in. it 
the whole volume had to be carried through this portian of the 
river. The result is that I can admit the water to the tunnel a 
about 2ft. higher than is proposed by Mr. Cawley, without danger 
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| of flooding the property above. Again, at the lower end of the 


tunnel, by the construction of the flood channel and flood weir at 
Throstle Nest, by which the surface of the water can be kept 
down to the level of the water below the weir, as it stood in 1866 
—thus, as it were, removing the weir for the time—the tunnel 
would discharge its waters at 4ft. lower level than it would do ac- 
cording to the design of Mr. Cawley. These two a com- 
bined give an additional fall of 6ft. through a tunnel of half a 
mile in length, and its size may therefore be proportionately re- 
duced. It will consist of a tunnel 30ft. wide and 22ft. high for 
one-half its length, and a double tunnel for the remaining length, 
ach division being 25ft. wide and 16ft. Gin. high. The bottome 
of the tunnel at its outlet will be 4ft. below ordinary water level, 
and above the bed of the river. Under these circumstances, there 
would be little danger of silting in the tunnel, and probably no 
necessity for constructing the drain to Throstle Nest, for emptying 
the tunnel when not used, as proposed by Mr. Cawley. The works 
at Throstle Nest will consist of a new channel 145ft. wide, capable 
of conveying nearly the whole volume of the river, so that the 
surface of the water in flood may be kept to the level it attains 
below the weir. The channel will be dammed across by a row of 
sluices, closed in ordinary times for the purpose of maintaining 
the navigation level, but capable of being almost entirely removed 
in time of flood. The further alterations and improvements I propose 
are :— (1) To dredge out, or otherwise remove, the soft accumulated 
material in the bed of the river between the Waterloo Bridge, re- 
cently built, and the upper efid of the diversion at Throstle Nest; 
(2) To make a better entranee for the river Medlock into the Irwell, 
by cutting off the sharp angle at the point of junction ; and to en- 
large the channel for the conveyance of flood waters between 
that point and the entrance to the néw channel at Throstle 
Nest, by widening the river on the left bank above ordinary 
water level; (3) To ease the of the water round the 


passage 
| sharp bend at Springfield Dyeworks, in Salford, by making a short 


cut across the promontory of land near St. Simon’s Church to below 
the Sherborne-street Bridge for the conveyance of a portion of the 
water in flood. This work. would consist of a tunnel, or covered 
archway, about 30ft. in width, for about 250 yards im length; (4) 
To remove the Broughton toll bridge, which now offers eonsiderable 
obstruction to the passage of the water, and to erect a girder 
bridge without piers in its place; (5) To dredge, omens and 
slightly widen the existing river channel between the diversions 
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‘nm Pendleton and Broughton. At the entrance to the Broughton 
diversien sluices will have to be erected for the purpose of keeping 

the ordinary level of the water for mill pur; at the Adelphi. 
Tke third alteration proposed above, viz., the short cut at St. 
Simon’s Church, although very desirable, is not imperative. It 

not been taken into account in calculating the capacity of the 
river to convey floods. If omitted, however, Sherborne-street 
Bridge would require raising. A further improvement ought to 
be made by widening the river opposite the Palatine Hotel; but 
this would involve the taking down and lengthening the Salford 
Bridge,and taking a slice off the buildings between the railway bridge 
and Victoria Bridge. It would, consequently, be a somewhat ex- 
pensive undertaking, and it might remain until the result of the 
other improvements could beseen. The material excavated from the 
«diversions in Pendleton and Broughton may be deposited in the 
bend round Castle Irwell, by which about twenty acres of ground 
would be gained for the adjoining landowners, and a great public 
as well as private benefit conferred. A narrow channel for drain- 
age water and small tributary streams would require to be left. 
My estimate of the various works proposed is £140,000, and it 
enust be remembered that this is for works equal to the convey- 
ance of floods 25 per cent. greater than those proposed to be pro- 
vided for by Mr. Hawksley or Mr. Cawley, who in fact have, ac- 
cording to my calculations, only provided for passing two-thirds of 
the surplus water with which they would have to deal. It is this 
extra quantity which has ioned the greatest difficulty in de- 
vising effective works and added largely to the amount of my esti- 
mate. Had I had to deal with a flood of only the volume assumed 
by Mr. Hawksley, the cost of the!works would have been materially 
reduced. I cannot close this report without drawing attention to 
the importance of establishing a conservancy board for the whole 
basin of the Irwell, whose duty it should be to protect the river 





THE STRENGTH OF CORRUGATED IRON. 
Tue following contribution to the Bombay Builder 
apparently concludes Mr. Hart’s valuable paper on the 
strength of corrugated iron, the first portions of which 
have already appeared in our columns :— 


Buckled plates—the invention and patent of R. Mallet, Esq., 
M.I.C.E.—are also an admirable substitute for wooden planking 
in the platforms of bridges, and have been extensively used in 
both England and India, the most notable instances being the 
Westminster and Soan Bridges. They are square or rectangular 
ae domed in the centre, with a flat margin or “fillet” all 
round, 

The versed sine or central rise is small, being about ;,th the 
greatest length of side. The fillet is from 2in. to 6in. wide, 
according to size of plate, &c. The material may be either iron or 
steel, and is protected from corrosion by a coating of some pre- 
servative composition, that recommended by the inventor being well- 
boiled coal-tar mixed with powdered caustic lime. In this the iron 
heated to black red (700 deg. Fah.) is to be quenched. Steel 
plates will be half the weight of iron ones. Buckled plates possess 
certain advantages over corrugated sheets; for instance, they 

roduce greater lateral stiffness in the platforms, and are said to 
“ less perishable, owing to the fibre of the iron being less injured 
by the process of manufacture. They are lighter, and, of course, 
ought to be cheaper, because less material is used in an equal hori- 
zontal area of plate, the loss of plane surface in buckled plates 
being about sth of the original plate, while in corrugated sheets 
the loss is between 4th and jth. On the other hand. to obtain 
full advantage of the strength of buckled plates, they must be 
supported all round. This leads to considerable expense in the 
arr t of the girders and joists, and, except in iron struc- 





frem the injury it is sustaining by its being made the de- 
pository for all refuse material. The Mersey Proiection Act, 
although passed in 1862, has remained almost a dead letter from 
want of more summary and stringent powers than were thereby 
conferred. The interests of all the land and property owners in 
the valleys through which the river and its tributaries run, the 
healthiness of the towns, and the existence of the river navigation, 
are all dependent upon the suppression of the great and crying 
evil which has so long existed, and no works which I or anyone 
else can devise will long continue effective unless it can be pre- 
vented.—I have the honour to remain, your very obedient servant, 
(Signed) JOHN FREDK. BATEMAN. 


Estimate—Diversion of river in Pendleton, including rais- 
ing of flood banks or other improvements in river, at or about 
Douglas Green Weir, £15,000. Diversion of river in Brough- 
ton, including weir or sluices across entrance, for the pur- 

of keeping up mill-water level for works at Adelphi, 

14,000. Widening and Sapenios the channel between the 
above diversions, £2,000. Re-building Broughton Bridge, £4,000. 
Covered archway or diversion of river near St. Simon’s Church, 
in Salford, £15,000. ee | out and deepening river be- 
tween Waterloo Bridge and Throstle Nest, and widening river 
below junction with river Medlock, £15,000. Diversion of river at 
Throstle Nest, with flood-gates or sluices, &c., £15,000. Tunnel 
from Salford Crescent to Regent-road Bridge, with weir sluices and 
works at entrances, £60,000. Total, £140,000.—J. F. Bateman, 


APPENDIX TO REPORT ON THE IRWELL FLOODS. 


NoTes ON THE VOLUME OF FLOODS WHICH HAVE BEEN Occa- 
SIONALLY MEASURED BETWEEN THE YEARS 1833 AND 1868, 


River Medlock.—In the year 1833 a heavy flood occurred in the 
river Medlock, which did much damage in the lower parts of 
Manchester. The drainage ground to the river is 12,000 acres. 
The flood at its maximum height amounted to 2000 cubic feet per 
second, equal to four inches of rain flowing off the ground in 
twenty-four hours. This flood was equal to 16% cubic feet per 
second from each 100 acresof collectingground. In 1856 occurred the 
flood which didso much mischief in the vicinity of Oxford-road. This 
flood measured at its maximum 2400 cubic feet per second, equal 
to 20 cubic feet per second from each 100 acres. In 1857 another 
flood was measured, which rose to 3060 cubic feet per second, or 
254 cubic feet per second from each 100 acres. 

Manchester Waterw rks.—In 1849 a flood occurred above the 
Woodhead Reservoir, which at its maximum amounted to 50 cubic 
feet per second from each 100 acres, This flood was local and 
short. In February, 1852, the mean flood of the river Etherow, 
from 15,400 acres during twenty-four hours, was at the rate of 
10ft. per second from each 100 acres, equal to 2;4;in. of water 
coming off the ground in twenty-four hours. When at its highest, 
this flood measured from 3600 to 4000 cubic feet per second, or 25 
cubic feet per second from each 100 acres. 1t was during this flood 
that the Bilberry Reservoir near Holmfirth was destroyed. August, 
1856 : From a drainage ground of 7000 acres the mean flow of the 
streams for seven hours and forty minutes was 2100 cubic feet per 
second, being equal to 30 cubic feet per second from each 100 acres, 
and to 2}in. flowing off the ground in that time, or to seven inches 
in twenty-four hours. On the occasion of this flood the river 
Irwell was heavily flooded, and much damage done to low-lying 
property. May 7th, 1862: From 5 p.m. to 7.30 p.m., 2} hours, 
the mean flow of the streams from 7000 acres was 2626 cubic feet 
per second, being equal to 374 cubic feet per second from each 100 
acres, and to 93in. of water over the whole surface, or at the rate 
of Yin. in twenty-four hours. The average flow of the same flood 
from the same ground for seven hours was equal to 24°7 cubic feet 
per second from each 100 acres. The same flood for thirteen hours 
averaged 154 cubic feet per second per 100 acres. 


November, 1866.—The water flowing from 14,335 acres of the 
waterworks drainage ground was most carefully ascertained. For 
twelve hours - wy it averaged 3347 cubic feet per second, being 
equal toa depth of 2fin. flowing off the ground in that time, 
and to an average flow of 23°4 cubic feet per second from each 100 
acres. The maximum height of this flood was ascertained at the 
Bilberry Reservoir, near Holmfirth, the drainage ground to which 
adjoins that of the Manchester Waterworks. It reached 38 cubic 
feet per second from each 100 acres. This was the corresponding 
flood to that which did so much damage at Manchester and Salford, 
and which has occasioned the present inquiry. It was remarkable 
as following a very wet season, during which the ground was 
thoroughly saturated, and springs and streams all swollen. From 
the beginning of June to the 19th November, 54 months, the rain 
at the Manchester Waterworks amounted to 36in. During the 
three days of flood, viz., the 16th, 17th, and 18th November, the 
rain gauges showed a fall of 44 inches. In the flood of August, 
1856, already referred to, the rainfall amounted to 396 in. in 
three days, but it followed a comparatively dry period, and 
occurred at a season at which absorption ,by the ground would be 
considerable. In the flood of February, 1852, the rainfall was 
ee in. in five days, being little more than that which 
fell in three days in November, 1866. 


Glasgow Corporation Waterworks, October, 1854.--The volume of 
water discharged from Loch Lubnaig, from 44,600 acres, averaged 
5500 cubic feet second during 24 hours, equal to 3in. in 
depth of rain flowing off the ground, and 124 cubic feet per second 
from each 100 acres. At Loch Katrine, on the same occasion, the 
quantity stored and discharged in two days was equal to Gin. 
of water flowing off the ground in that time. 

River Clyde at Carstairs.—Drainage ground 190,000 acres. The 
floods in the winter of 1856 to 1857 averaged 20,000 cubic feet per 
second, equal to 2sin. flowing off the ground in 24 hours, or to 
10 cubic feet per second from every 100 acres, besides all the im- 
pounded water in the long and gently-sloping valley of the Clyde, 
which was greatly flooded. J. F. BATEMAN. 

19th October, 1868. 








tures, the requisite conditions cannot be readily obtained. Mr. 
Mallet states that the resistance of square buckled plates is directly 
as the thickness, and inversely as the clear bearing. That the 
resistance of a rectangular plate is nearly the same as that of a 
square plate whose side is equal the longer dimension of the 
oblong one, and that the longer edge should not be more than 
double the shorter. Also, that a plate fastened firmly on all its 
sides has double the strength of a plate merely supported all 
round; and if two opposite sides are wholly unsupported, its 
resistance is reduced as 8 to 5. In Rankine’s “* Civil Engineering,” 
Section IV., Article 375, Division III., is the following formula 
for the resistance of a buckled plate.* 

M= a falht oes OF 
which is nearly the same as that given for corrugated iron. In this 
formula f, = 21,600, 7 is the length of that section of plate at which 
the greatest bending moment is exerted; ¢, the thickness of the 
iron; A, the depth of curvature at the centre. If we suppose the 
plate to be supported at the ends only, the bending moment of the 


distributed loads is = wa hence the equation for the dimensions 


of the plate is : 
= = 5760 1h t 
ot EE cw tc vr ce xe 
and if, as before, we take ws = 200, and since, as explained at 
equation 14, W = W s LB, therefore —. 
* = 46080 h ~ 2304h° 
If the factor of safety be 4, we —_ 


(22) 


(23) 
and if 


then 


t= sa = OMISB . (24) 
For square plates B = L, and the corresponding thicknesses of 
plates are as follows :— 
t = +069, 
Nearest corre-} _1¢ 
sponding gauge ’ 
The cost of buckled plates, compared with corrugated sheets, 
may be obtained thus— 
Let the gauge be assumed to be 12 deg. to 14 deg.; therefore, 


the weights per 100 square feet will be for 14 gauge= (s12 w) 


24, 3, 3} 
“087, “104, “122, 
24, 12, 


’ 4, 44, 5, 5}, 6; 
°139, °156, °174, 191, °208; 
ll, 9, 8, 7, 6, 5. 


100 = 316'8 lb. = ‘14 tons; 12 gauge = (+38 i a) 100 = 444°3 Ib. 


= 2 tons. 

The cost per ton is £13 in England, plus £7 for freight and 
carriage to 100 miles from the coast, equal, say, Rs. 200; therefore, 
the cost of buckled plates would be from Rs, 28 to Rs. 40 per LOU 
square feet, or about oue-fourth less than that of corrugated iron. 

The relative cost of the three sorts of covering for platforms of 
road bridges may be summarised as follows:—Timber planks, 
Rs. 50 to Rs. 80 per 100 square feet; corrugated iron sheets, Rs. 40 
to Rs. 50 per 100 square feet; iron buckled plates, Rs. 30 to Rs. 40 
per 100 —— feet, to each of which rates must be added the 
expense of fixing the material, such as spikes and carpenters’ 
labour for the planking; rivets, bolts, and screws, with smiths’ 
labour, for the iron. 

The following table and information is extracted from a circular, 
by Mr. Mallet, *‘ On Buckled Plates :— 


Table of Strength, Weight, and Cost. 





Weight per square yard of 
yard of 


Thickness of | 


plates Notes, &c. 


buckled plates. 
st number of square 


yard, for 3ft. square plates. 
buckled plate at £13 per 
yards in one ton. 


ton, in England. 


formly diffused per square 
= | Neares 


diffused per square yard, 
for 3ft. square plates. 


corresponding thickness. 
-, Safe impulsive load uni- 


of corrugated sheet of 
- | Safe passive load uniformly 


Weight of an equal surface 


“) Cost per super. 


ee 
é* 


Applicable to roofing 
and flooring. 
For lighter class of 


bridge and other 
floors, 


oo 


2: * 
23:7 
nied 
67-5| 81-0| 
90°0 | 108-0 | 
| 


135-0 


1 
nearly 11! 


nearly 7 

nearly 4) 
| 

nearly 1) 112-5 
| 


| 135°0 | = 
} 


railway and other 
bridges and 
ducts, 

} Not as yet been found 


via- 


4 yy heavier floors of 


| 
| 
\15 
| 


‘The size of buckled plates formed of one single rolled plate is 
only limited by the breadth to which sheet or plate iron can be 
rolled at market prices. 

“The sizes that have been found most advantageous for the 
majority of purposes are plates of 3ft. and 4ft. square, or of those 
widths by the full length of the plate. 

‘* Buckled plates may be united to each other, or to the frame of 
the structure they cover, by either lap or butt joints, and either by 


necessary in any 
structure. 











* It is, I think, doubtful whether this formula will apply equally well for 
plates supported and fixed ; but J have assumed that such is the case, basing 
my assumption on the treatment of the analogous case of beams fixed at both 
ends by the author himself. 


screw bolts, rivets, or wood screws to timber, and the joints made 
absolutely water-tight, when required, by riveting and chinkin 

up, or by interposed strips of tape or of felt saturated in oj 

cement, or in tar or pitch; or by strips of vulcanised india-rubber; 
or a thin layer of oil-putty. 

**Economy is always consulted by supporting each plate all 
round. One pair of opposite fillets, resting on the - or 
joists, and the other pair supported by an angle iron above, thus 
forming a lap plate. 

“*Three-feet square buckled plates are made of all the thick. 
nesses of the above table, and 4ft. square plates of all the thick. 
nesses except the first two, as also any intermediate thicknesses at 
ordinary rates; others at extra rates. All buckled plates are 
charged by weight. The maker’s price includes royalty, 

“Prices are regulated by the ‘declared rates’ of the Stafford. 
shire iron market.” 

Dharwar, 23rd August. J. H. E. Hart, 


M. CARON’S METHOD OF PURIFYING IRON, 


Caron has recently published a pra on the employment of 
fluoride of calcium in the purification of iron ores containing phos- 
phoric acid. Some six years ago he minutely examined the 
action of manganese on cast iron, and found that by means of this 
metal, nearly the whole of the sulphur and silicium could be 
extracted from cast iron, whilst the phosphorus present wag 
unaffected. To destroy the injurious action of the phosphorie 
acid it is customary to mix the ore with lime, by which means 
alone it was thought the iron could be deprived of its phosphorus, 
As, however, the phosphate in question unfortunately became, by 
the addition of lime, less, or no longer fusible, it was necessary to 
mix with them at the same time sufficient silicic acid to give the 
slag the requisite fusing point. In this operation were brought 
together phosphate, silicic acid, and carbon, just as in Wobler’s 
process for the production of phosphorus; and phosphorus was 
of course set free to form a phosphide with the iron. That such a 
change actually takes place is shown by an examination of the 
slags of blast furnaces, in which phosphatic iron ores are smelted, 
such slags are free from phosphorus, whilst the cast iron always 
contains this substance, rarely in quantities that can be considered 
injurious, Granted that the lime removes the phosphoric acid 
from the oxide of iron, it is still requisite that a fusible substance, 
and another than silicic acid, which is able to dissolve the phos- 
phate of lime without decomposing it. Such a material is fluoride 
of calcium, as the following experiment clearly shows. A quantity 
of phosphate of lime and fluoride of calcium were placed ina plum- 
bago crucible, enclosed in a Hessian crucible, the interstice being 
filled with a layer of charcoal. And at the same time a mixture 
of phosphate of lime and silicic acid were filled into anothersimilar 
crucible, Both crucibles were heated to the temperature at which steel 
melts. ‘The carbon crucible, filled with silicic acid and pote 
of lime, was porous, and contained nothing but silicate of lime, the 
phosphorus having disappeared. ‘Ihe other crucible, on the other 
band, ia which the fluoride of calcium was placed, had undergone 
no change, only a thin layer of graphite had been acted upon, due, 
doubtless, to the silicic acid which it contained. The fused con- 
tents of this vessel contained phosphorus, and emitted light when 
subjected to blows from the hammer. Thus, it is shown that 
fluoride of calcium can dissolve phosphate of lime without decom- 
position occurring. 

A second series of experiments was made with phosphate 
of iron. In a hollowed-out crucible was placed the requisite 
amount of pure phosphate of iron, lime, and fluoride of calcium, 
and in another the former substance, together with lime and silicic 
acid; both crucibles were then raised to the temperature before- 
mentioned. The crucible containing the silicic acid showed signs 
of having been corroded, and the fused contents were crystallised 
in large plates, which were very fniable. The crucible containing 
the fluoride of calcium had, on the other hand, remained nearly 
intact; the melted mass could be flattened out under the hammer, 
and gave a very uniform fracture. The product from the formed 
crucible contained about three times as much phosphorus as that 
from tbe latter. 

When working with phosphatic ores, containing small amounts of 
phosphorus—as phosphate of iron—we obtain, on substituting 
fluoride of calcium for silicic acid, a decidedly better product. 
The advantage derived is, however, the smaller the less the quan- 
tity of phosphate present in the ore. 

Not alone phosphates dissolve in fluoride of calcium without 
decomposition. Sulphates, arsenates, &c., comport themselves 
similarly. Aluminaand analogous substancesare likewise dissolved 
under these circumstances, and are to be found in the slag, without 
silicic acid having been used as a vehicle. In fact, the power of 
fluoride of calcium te take up aluminium had already enabled 
Caron to prepare well-developed crystals of corundum, 








THE CHLORIDES OF POTASSiUM AND SODIUM. 


SINcE the valuable deposits of potash salts, overlying the layers 
of rock salt, at Stassfurt, have been employed for industrial pur- 
poses; and the genetic relation subsisting between the rock salt 
and the potash compounds have been understood, the question has 
arisen whether the latter substance does not occur, associated with 
beds of rock salt, in other localities, Both of thesesaltformations— 
the rock salt as well asthe ‘‘Abrahamaalt,”as it has been termed — 
have their origin indirectly from the sea. From such a sea the 
gypsum and rock salt, by reason of their inferior solubility, first 
crystallised, sulphate of magnesia and carnallite (chlorides of 
Pp ium and magnesium), separating only when the evaporation 
of the water is nearly completed. Favourable circumstances, such 
as a speedy covering over of this deliquescent residuum, prevent it 
being re-dissolved. In this way, in fact, have Bischof and Volgee 
sought to explain the formation of the Stassfurt beds. And it 
has been assumed that by similar means potash salts may have been 
deposited and preserved in other rock salt deposits. Margulies, per- 
suaded of this idea, found in the same year that the Stassfurt 
deposits were struck the presence of potash in the rock salt beds 
of Kalusz, in Galicia, and convinced himself that no inconsiderable 
amount of chloride of potassium occurred in the workings there. 
Professor Gustav Rosé, the mineralogist of the Berlin University, 
had previously detected sylvine (chloride of potassium) in the blue 
salt found at Kalusz. 

Sylvine occurs at Kalusz in the upper salt clay beds, in associa- 
tion with some rock salt and gypsum, as bluish and yellowish red 
masses, differing neither in appearance nor cleavage from rock salt; 
it has hitherto been frequently taken for that substance. In the 
bluish portions the sylvine occurs in the form of nearly colourless, 
transparent, or but faintly opalescent, granules, or imperfectly 
developed crystals, frequently an inch in length, the interstices 
being filled with corroded granules of blue rock salt. Microscopic 
examination of the clear pieces of sylvine showed it to be traversed 
in every direction by numerous very small rock salt cubes and 
cubic gas cavities, the latteremitting bubbles when the mineral is 
dissolved. A pure piece, separated by cleavage, when examined in 
the spectroscope, showed a small quantity of sodium, in addition 
to the potassium, and when ysed was found to contain 47‘73 
per cent of chlorine, corresponding with the percentage composi- 
tion: 99°39 chloride of potassium, and 0°61 chloride of sodium, 

The yellowish-red potash salt consists of nearly colourless 
granules of sylvine, enclosing small rounded cubes of rock salt of 
a blue tint and cubic gas cavities, which have often a brown 
colour round their edges. When dissolved, bubbles of gas are 
given off, and a brown gelati residue remains, doubtless of 
organic origin. A corresponding dissemination of ules and cavi- 
ties were noticed in the Stassfurt sylvine. The Stassfurt mineral 
has been shown by Bischof to be derived from carnallite, who thus 
explai s its abnormal occurrence, it being less soluble at ordinary 
temperatures than rock salt and carpallite, in association with these 














substances. The presence of the corroded rock salt cubes in sylvine 


* is due to their previous existence in the carnallite. In contact 
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with water the carnallite became decomposed, the chloride of mag- 

nesium was dissolved away, and the chloride of potassium, on 

crystallising out, enclosed the rock salt crystals now found in it. 
The formation of the Kalusz sylvine is explained in a similar 


manner. As yet no carnallite has been found in the beds; it has | 
either been altogether decomposed, or is probably only to be met | 


with at greater depths. 








A GLIMPSE OF MR. W. H. WALENN’S CAL- 
CULUS. 

DiicENtT search among the dotted fields of our skies has 
occasionally converted fixed stars into movable existences, and it 
would be presumptive at the present day to say that the great 
chain of our asteroids had been completed. The differential and 
integral calculi—magnificent as they are in their power, and a 
crowning point to preceding discoveries—will, perhaps, in ages to 
come, have to yield their towering position among algebraical 
functions, and allow themselves to be superseded and dethroned 
by a still mightier conception. We say in ages to come, for as 
yet nothing has dawned on the mathematical horizon to justify 


even the faintest hope of an appearance likely to put the present | 


constellation into shade. We occasionally are aroused by some 
high-sounding announcement, and betrayed into the idea that 
“something is up; but in most cases we find that the flashing 
light is but caused by the fleeting meteor of human sanguineness, 


and we fall back strengthened in our incredulousness and our | 
lt is not to be reckoned among | of the metrope 


conviction of human fallibility. 


the rarer occurrences that even our elementary arithmetic under- | politan Boar 


where its dissipation in the atmosphere would be innocuous to the 
public health; but no sooner have the engineers taken the thing 
practically in hand, with the desire to accomplish the proper 
ventilation of the sewers and drains, than difficulties innumerable 
have stood in their way; some of these difficulties are of a structural 
character, some of a legal, und others merely fanciful, but forming 
altogether an obstruction sufficiently formidable. The chief difli- 
culty, however, is the inertness, or the general want of belief by 
the public of the necessity of ventilating the drains. People have 
come to believe in the necessity of trapping all openings to drains 
at the ground level, but have not yet come to see that it is quite as 
| necessary to ventilate the drains as to trap them. This arises from 

their overlooking the character of a drain. To put all refuse 


The charcoal plan is worthy cf every consideration and of the 
fullest experimental investigation, and the other plan is equally 
one of them. Indeed, we look upon the one plan os teins 
8 ally applicable to sewers, and the other to house drains, with 
the distinction that the one can be applicable only to sewers, while 
the other may be ———- both sewers and drains, if, us we have 
reason to believe, the ventilation of the house drains will neces- 
sarily effect that of the sewers simultaneeusly. Nevertheless, the 
question must be decided on practical and experimental grounds, 
and all that we presume to point out is that both these plans 
ought to be fully tried, and nowhere can they be more properly 
tried, or will the results of their trial be of more import- 
ance, than in the metropolis, by the able engineers and chemists 





matter out of sight, and prevent the return into the atmosphere 
of the bad smells arising fru: it, is commonly believed to be all 
that is necessary, whereas the foul air, degenerated by the decom- 

position of the refuse matters put into the drains and sewers, can- 
| not be prevented or annihilated by merely trapping the openings. 
It can only be, by that operation, prevented making its escape at 
those places. But if it cannot be annihilated its escape must be 
provided for somewhere, and it is this that the people in general 
have yet to understand. 

The house drains being, by the absence of sufficiently stringent 
| legislation on the subject, mostly beyond the direct control of the 
| authorities, they have not been able to ventilate the drains in 

detail, and thereby ventilate the drains and sewers in general. 
| Their attention has, consequently, been chiefly confined to the 
question of ventilating the sewers alone, and this is a most diffi- 
cult thing to do. During the year 1866 Mr. Bazalgette, the engineer 
litan drainage, made, by the direction of the Metro- 
of Works, numerous experiments with the view to 





goes a thorough rooting up every now and then, and is pro- | the better ventilation of the metropolitan sewers, and the results 
nounced to be superseded by something hardly short of a bless- | of his investigations are given in several reports made by him to 


ing to mankind. ; , 

Under these circumstances anything sensible turning up is a 
relief and a refreshing change. 
covered so-called “Unitary Calculus,” has not, as might be 
gathered from the title, followed in the beaten track of spasmodic 


discovery, but has rather soberly introduced an element into our | 


arithmetic which will prove a valuable acquisition to those en- 


gaged with the higher powers of integers andalgebraical functions, | 
The | 


down to such as have to deal with the common rules. 
author puts into our hands a method whereby, in his own words, 
“the correctness ef all direct arithmetical operations upon in- 
tegers can be ascertained by a simple addition.” Having tested 
this statement, we have no hesitation in saying that, theoretically, 
it is pretty correct. Practically, however—for reasons which 
we will endeavour to state further down—we must somewhat 
deviate from this, in so far as we should like to word it, that 
“the incorrectness of all direct arithmetical operations upon in- 
tegers can be eventually ascertained by a simple addition.” 
other words, Mr. Walenn’s system shows us how to prove our 
sums at a glance—that is to say, it enables us to detect, with little 
trouble, a mistake in the answer of a multiplication sum, for in- 
stance, in case we have reckoned wrongly. It is not at present 
our intention to do more than merely introduce the 
subject, and we will consequently refrain from wearying 
particulars which would inevitably withdraw the little at- 
tention necessary to comprehend the simple manner in 


which a sum can be proved according to the Unitary Calculus. | 
There is but one thing to master, and that is the the art of “ uni- | 


tating.” “Unitation is performed upon a given integer by 
adding its digits together, adding the digits of the result together, 
and repeating this operation until only one digit (necessarily one 
or more units) is obtained. Thus, to unitate 234921 f. 7, means 
to add the figures up horizontally, which gives 21 ; then to add 
21 again in the same manner, which gives 3. Hence, 3 is the 
unitate of 234921. 

In the same manner we find the unitate of 2569 to be 4, of 
875 to be 2, and of 2247875 (which is 2569 multiplied by 875) to 
be 8. 

Now, it is evident that the unitates of 2569 and 875, multiplied 
one with another, give 8, or the unitate of the result 2247875. 
This is the main point of the discovery, and in the present 
instance we might frame the following rule, viz.:—In any multi- 
plication sum, the unitates of the multiplicator and the multipli- 
cand being multiplied, must bring the same result as the unitate 
of the answer—with this proviso, that the result of the multipli- 
cation of the two unitates be unitated again if necessary. 


Mr. Walenn, in his newly-dis- | 


In | 


| the board during that year. In the report dated 9th January, 
1866, Mr. Bazalgette states what had been done in the ventilation 
of the London sewers since the year 1850, at which time the first 
attempt was made to get rid of the intolerable nuisance of the 
escape of the sewer gases through the gulleys at the edge of the 
footways. In the preceding year the late Mr. Henry Austin, the 
consulting engineer of the then existing Metropolitan Commis- 
sioners of Sewers, had reported elaborately to the board on the 
subject, the general conclusions being as follows : — 

1. “That a system of ventilation of the sewers could not be 
| dispensed with. 

2. ** That experience had shown that, unless simultaneous pro- 
vision to effect this object be made, the increased trapping of gulleys 


would render the sewers unbearable and dangerous, and would | 


tend seriously to increase the evils intended to be remedied. 
| 3 “That the trappings should be proceeded with, therefore, 
only in connection with mezns of ventilation. 

4. “That the system of ventilation by shafts and grates, dis- 
charging in the centre of the streets, was objectionable, and in 
many instances the smallest mitigation of the evil, and should, 
therefore, on the adoption of better means, be discontinued. 
| 5, “That any general system of ventilation by connection with 
| furnaces and chimney shafts at i e dist would be 
; attended with great difficulties and much manual labour and 
current outlay, without promise of very satisfactory results. 
| 6. “*That the experience obtained as to the draught of air 
| yo tubes carried to the tops of houses gave indication that, 
| under 
| might by these means be established, and warranted the recom- 
— that a more extensive and efficient trial should be made 
of it.” ; 

At the time this report was made the use of charcoal to disinfect 
the gases passing out of a sewer had not been suggested. 

Some of the many suggestions mentioned by Mr. Bazalgette, as 
having been made when it was known that suggestions would be 
received, were curious enough ; some were ingenious, but all were 
made under a misapprehension of the actual circumstances of the 
case ; and when Mr. Bazalgette had occasion to report further to 
the board in May —namely, 1866—he had not thought it necessary 
to refer to more than four modes of preventing the escape of 
noxious effluvia from sewers, viz. : 

1, By the use of charcoal ventilating grates; 2. By ventilation 
through chimney shafts and furnaces; 5. By ventilation through 
pipes carried up to the tops of buildings; and 4. By diluting the 
sewage with water. 

The first mode was chosen for further experiments. 

The second mode was tried, but necessarily on a limited scale ; 
and experiments, on the same method, were tried to be carried 
out by connecting the sewers with the ashpits of furnaces, but 
only on sufferance of the proprietors of the works; and as, morvover, 
| there are none of these furnaces in many parts of the metropolis, 





Multiply 2349 by 876, and if the unitate of your answer is not | this mode seems to be of very limited application. 


9 you may safely look fora mistake, for your sum cannot possibly | 


be correct. For the unitate of 2319 is 9, the unitate of 876 is 3, 
9x3=27, and the unitate of 27 is 9, which must prove to be the 
unitate of the answer 2057724. 


Omitting, for the present, the reasons why this must neces- 
sarily be the case, we will repeat our former assertion in other | 


words, and then state our arguments on the ground of which we 
reject Mr. Walenn’s proposition. We say that the evidence of 
a faulty calculation can be established by the application of the 
so-called Unitary Calculus. Thus far we admit the efficiency and 
value of Mr. Walenn’s theory. The author's statement, however, 
that “the correctness of any sum may be proved by the same 
application,” is practically unjustifiable, and might occasionally 
lead to a good deal of arithmetical mischief. It is a thing not 
to be overlooked, that in our calculations we generally rely 
implicitly on the systems which we use. 
to the common rules acquired, without once, for a moment, 
thinking that there can be any mistake in our method; and it is 
that same confidence which we shall need in adding another 
species to our ordinary rules. Now, itis to be observed that the 
misplacement of any digit in a figure does not change the unitate 
of that figure, although the value of the figure itself may thereby 
be affected to any extent. 

The unitate of 2057724 is 9, so is the unitate of 257724 ; and 
the unitate of 2507724, and the unitate of innumerable other 
figures. Well, the exchanging of digits, and the omitting of 
another, &c.—although evidently wrong results in cur example 
—are accidents, and we will even say rare accidents—but they 
may and will occur; and how would it be for a man to go away 
satisfied that hissum is correct because he fancies he has proved 
its correctness by the unitary calculus, while he may have 
wronged himself or somebody else by 1800000 in the above 
example, merely by having omitted the 0 in 2057724. 

Practically, then, the statement made by the author—although 
perfectly natural with one warmly engaged in the pursuit of a 
new and useful object—is not safe, and we must repudiate its 
efficiency so far as the ascertaining of the correctness of a sum is 
concerned. Nevertheless, let it be understood that the eventual 
Incorrectness of sums can be ascertained by Mr. Wallenn’s 
system ; and that, so far, it is to the mathematician, as well as 
to the everyday-man, a practical, useful, and speedy assistant, 
quite deserving the encouragement given to the discoverer by 
Professor de Morgan and other mea of science. 


THE VENTILATION OF SEWERS. 

THis part of the work of sewerage has not received so much 
attention as its importance calls for. The chemists have, indeed, 
often pointed out the necessity of either purifying the foul air that 
emanates from sewers and drains, or conducting it away to places 





We multiply according | 


The third mode is identical with that found to indicate the best 
results, according to the late Mr. Henry Austin’s report, already 
referred to; and as its results coincide with those that have been 
| observed elsewhere, we will look a little further into this method. 
Mr. Bazalgette had, at the date of his report, May, 1866, erected 
| ventilating pipes on this method in eighteen instances; and in 

ident lained of smell or incon- 


ss 





| none of them have the r 
venience. 

“*Great difficulty was, however, experienced in getting the 
| consent of the majority of the occupiers of the houses to the 
arrangement, arising from the fear that the foul gases, under 
certain conditions of the at here, would d d the chimneys 
or enter the upper windows ;” and that seems to be the only 
reason why Mr. Bazalgette fears the plan could not be gencrally 
carried out, ‘* otherwise the cost of maintenance would be trifling.” 
**The current of air through the pipes appears to be constant, 
having the same appreciable effect in the sewer as an ordinary 
ventilating shaft.” 
| With these good results in favour of this mode of ventilation, 
it is a pity that the mere fear of persons unacquainted with the 
merits of the case, as we may suppose the piers of houses in 
general to be, should prevent its general adoption. 

The only other method at all comparable with this is that of 
passing the gases over charcoal; but that method, even if eyually 
successful with the other in results, must cost much more for 
maintenance, 

By interposing charcoal, the current of air is considerably 
checked. This obstruction has been the chief difficulty in apply- 
ing charcoal in the ventilation of sewers. 

In making experiments to determine the value of the charcoal 
method, Dr. W. A. Miller, F.R.S., was associated with Mr. Bazal- 
gette, and reports of the plan that, in respect of the obstruction 
to the current of air, caused by the interposition of the charcoal 
box, it reduced the current from 4254ft. per hour to 3263ft. per 
hour in one set of experiments, and to 2005ft. per hour in another. 
This shows that additional outlets are necessary where charcoal is 
employed; if employed in the same way as that which was adopted 
in the experiments but we would suggest that, as has, indeed, 
been already put into practice, the gases be made to pass over 
the charcoal trays and not through them, giving the current a 
winding course upwards from side to side of the successive trays of 
charcoal, by which means the gases would be purified by the 
attraction of the charcoal for their contents, without so much 
obstruction to the current. 

If, however, we can ventilate the house drains by pipes or flues 
carried up at the heads of them to points above the roofs, and 
away from the upper windows, this would seem to accomplish the 
whole thing. If we can draw the air out of the sewers through the 
drains, and allow it to discharge itself through these ventilating 
pipes, that seems to be the simplest plan, and one that is self- 
acting. They should be numerous, and where they are numerous 
the air in the sewers and drains will be little less than atmospheric 





? 





my management, a good system of self-acting ventilation | 


( ted with the Metropolitan Board of Works. But the adop- 
tion of any plan of ventilation must not rest on the sufferance of 
occupiers of property or upon that of its owners, but such legisla- 
tion must be had as will enable any plan that is found to be the 
best to be carried out generally, Cc. §. 








THE INSTITUTION OF CIVIL ENGINEERS. 

On the 17th inst. the first meeting of the session 1868-69 was 
held in the new building erected during the recess, and upon the 
completion of which, according to the promise made by the council, 
the President, Mr. Charles Hutton Gregory, congratulated the 
members, taking occasion to remark that the council had placed 
upon their private minutes a unanimous vote of thanks to the 
architect, Mr. T. H. Wyatt. The President observed that the 
contractors, Messrs. Holland and Hannen, were also entitled to 
commendation for the manner in which they had carried out the 
works within the time specified in the contract— a result to which 
the personal care of the secretaries had largely contributed. 

The paper read was ‘‘ On Lighthouse Apparatus and Lanterns,” 
by Mr. David M. Henderson, Assoc. Inst.C.E. It was stated that 
this communication might be regarded as a sequel to the paper 
**On the Optical Apparatus of Lighthouses,” by Mr. James T. 
Chance, M.A., Assoc. Inst. C.E., read during the session 1866-67. 
| The glass used in lighthouse apparatus was nearly all made at 
| Saint-Gobain or Birmingham, and was of the kind known by the 
| name of crown glass. Different mixtures had been employed for 
the purpose ; but M. Reynaud, the director of the French light- 
house service, now gave the composition as :—Silica, 72°1; soda, 
122; lime, 15°7; alumina and oxide of iron, traces ; tota!, 100°0. 

At Birmingham various mixtures had been tried, of which 
several samples were given, the following being about an average : 
French sand, 5 cwt. ; carbonate of soda, 1 cwt. 3 qrs. 71b.; lime, 
| 2 qrs. 7 1b,; nitrate of soda, 1 qr.; arsenic, 3 Ib. 

English glass was supposed to be of the refractive index of 1°51. 
That produced at Saint-Gobain had formerly an index of refraction 
as low as 1°50, but now it was 1°54, and frequent experiments 
| were made to ascertain that the standard was maintained. 

The furnace for melting glass was generally rectangular in plan, 
and was constructed of the most refractory materials; and the sides 

| were arranged so as to allow of the easy withdrawal of the pots, 
Six, and sometimes eight, pots were placed in the furnace, arranged 
in pairs with a firegrate at eachend. The flame filled the whole 
| interior of the furnace, and, after circulating round the pots, which 
| were covered to prevent the colour of the glass being injured by 
dust or impurities from the coal, found its exit by flues. Great 
care was necessary in the preparation of the pots, which were 
| made of about one-half new fire-clay and one-half old potsherds, 
finely ground. The length of time a pot would last depended upon 
| (1) the quality of its manufacture ; (2), its being slowly and tho- 
roughly dried—a process occupying about six months; and (3), the 
care bestowed upon it in the furnace, and whilst withdrawn for 
| casting. The average number of castings from each pot was about 
twenty; and the time the pot was out of the furnace at each casting 
was about three minutes. It was mentioned that Mr. Siemens’ 
regenerative furnaces were now in use for the manufacture of 
lighthouse glass with perfect success. When the metal was ready 
for casting each pot was lifted from its seat, withdrawn from the 
furnace, and carried to the foot of a crane, the lifting chain of 
which had attached to its end a clip toembrace the pot. A mouth- 
piece of wrought iron was fitted to the pot before casting to facili- 
tate the pouring, and the workmen tipped over the pot by means 
of long handles. 

The casting table was circular, and was mounted on a frame, so , 
that by means of a handle it could be turned round, and each part 
of its outer circumference brought consecutively under the pot of 
molten metal. The moulds into which the glass was to be cast 
were arranged round the outside of this table, and were caused to 
revolve slowly under the continuous stream of liquid glass flowing 
from the melting pot, so that each mould was filled in succession, 

| thereby enabling the immediate return of the empty pot to the 
furnace. The moulds were of cast iron, of a uniform thickness of 
g-in., and were supported on feet cast on, the size being such as 
to allow 4-in. thickness of glass all round for the grinding pro- 
cess. The small lens, rings, and prisms were cast in one piece, 
but the larger ones were cast in segments. The large belts, or 
central lenses for fixed lights, were generally cast flat, and were 
afterwards bent on a saddle to the required curve in a kiln. 

Sand, emery, rouge, and water were the four necessaries for 
glass grinding and polishing. The sand had to be applied with 
abundance of water until it lost its cutting qualities. The «emery, 
after being ground to a fine powder, was agitated in water, and 
the mixture was passed through a series of vats or tubs, so that 
the emery was divided into as many qualities as there were tubs, 
the coarsest being deposited in the first tub, the finest in that 
furthest from the supply. The rouge, which was an oxide of iron, 
was prepared from the sulphate, and was separated into qualities 
by means of water tubs, as in the case of the emery. The glass 
of optical apparatus was ground on horizontal circular tables se- 
curely fastened to the tops of wrought iron vertical spindles,which 
received motion from the main shafting in various ways. The 
surfaces of these tables were divided out, like the faceplate of a 
lathe, to receive the different sizes of ‘‘ carriers,” or supports of 
cast iron, which were bolted on them, and were arranged to hold 
the lenses or prisms to be ground. Piaster of Paris was then 
laid on the “‘ carriers” in bands, the bands being reduced to the 
exact size by turning the table round under a gauge secured to the 
framing of the machine. The glass was laid on these strips, and 
was secured in place by means of pitch, care being taken in the 
larger sizes, which were ground in segments, to place a thickness 
of pitch between each joint, so that glass did not touch glass. A 
detailed account was given of the method of grinding a belt, or 
central Jens, of a fixed light, and also of grinding a bull's eye or 
central piece of an annular lens. : : 4 

The various sizes of catadioptric lights were next given in detail; 
and it was stated that, in order to procure a distinction between 
different lights, some were fixed and others revolving, while there 
were many combinations of the two classes. Again, there were 
modifications to render fixed lights intermittent, and colours had 
also been employed to both fixed and revolving lights. : 

In reference to the method of mounting the lenses and prisms, 
it was remarked that sea-lights, on account of their size and weight, 
were necessarily divided into several portions. The section of the 
apparatus, consisting of lower prisms, lenses, and upper prisms, 
gave a convenient division into three tiers, each of which was 
subdivided into panels of a convenient size. Ina first-order fixed 
light the circumference was divided into eight panels of 45 deg. 
each, which were made of gun-metal racks, or side pieces, formed 
to receive the lenses or prisms, these side pieces being connected 
together by gun-metal segments of rings at the top and bottom. 
Theauthorthen proceeded to describe minutely: (1) One segment of 
a first-order light, in which all the joints of the panels were verti- 
cally over each other; (2) An arrangement with inclined lens- 
panels, the upper prism panels being so placed that their joints 





| 





air, for there will be downward and inward currents of air through 








the gratings at the surface of the ground to feed the ascending 
currents, according to the laws of motion of fluids. 





did not come vertically over those of the lower prism panels : (3) A 
first-order apparatus, where the upper and lower prisms were fixed; 
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(4) An eight-sided revolving light, collecting the whole light into 
eight beams of parallel rays ; and (5) A first order apparatus, com- 


monly called a ‘** Fixed light varied by short eclipses” -a title | 


which did not convey the actual effect, as the fixed light was fol- 


lowed by an eclipse, then a flash, and next an eclipse, the same | 


phases being continually repeated. ’ ’ ; 
The construction of the panels was referred to in detail ; and it 
was observed that when the fitting was finished the panels were 


taken to the erecting shed,where they were erected on their pedes- | 


tals, or, on what was more convenient, a revolving table, specially 
constructed so that each panel or part of a panel could be brought 
in succession opposite the erecting post. The prisms were passed 


into their places, one end covering plate of the panel to be set | 
being removed, and wooden wedges were used to support the glass | 


and enable it to be accurately adjusted in its position by means of 
internal observation, as explained by Mr. Chance in his paper. 
When the prisms were adjusted, plaster of Paris was applied at 
all the corners to retain the prisms in their correct position, and 
when fairly set, the wedges were removed and the remaining spaces 
filled in with best red-lead putty. : 
The arrangement of panels generally adopted was that of placing 
one panel over the other, so that the joints should be vertically 
over each other. It had in its favour simplicity, a minimum loss 
of light, a minimum cost, and strong convenient-shaped panels, 
These advantages had been considered of such importance that in 
France this method was still adhered to, and all the lanterns were 
constructed with vertical standards placed in front of the obscu- 
ration caused by the sides of the panels. This plan, however, 
rendered as many points, or rather small arcs on the sea as there 
were standards in the lantern, to be illuminated with a consider- 
ably weaker light. The late Mr. Alan Stevenson was the first to 
introduce inclined lens-panels, with a view to equalise the distri- 
bution of light on the sea, but he was no doubt well aware that 
the total loss of light would be increased. Inclined standards had 


been adopted in several instances, but without any alteration in | 
| places with blocks of teak, but they were forced when screwed 


the optical apparatus, The horizontal divergence, resulting from 
the size of tle burner in a particular case alluded to, might be 
taken at 6 deg., and the standard was inclined over an angle of 
74 deg. in plan, so that when an observer was placed in front of the 
standard it nearly stopped off the light from him throughout its 
entire height, commencing on one edge of the flame and finishing 
on the other, thus obstructing much light which had successfully 
passed through the apparatus. The lantern of Mr. James N. 
Douglass, M. Inst. C.E., the engineer to the Trinity House, was 
designed to render impossible a correspondence, or optical coin- 
cidence, between the framing of the apparatus aud that of the 
lantern. In theauthor’s opinion this lantern was expensive, from 
the amount of workmanship of a costly class, and from the glass 
cut to waste. 

An arrangement had been designed by the author with a view 
to obviate the objections to previvus methods, ‘The first consider- 
ation was the optical apparatus, and it was apparent that a 
minimum amount of light was stopped by vertical panels, and that 
it was possible to divide the previous large obscurations into a 
greater number of smaller ones, thus equalising the light without 
increasing the total obscuration. By excentering, or placing the 
various tiers of panels so that their joints did not come vertically 


over each other, each previous obscuration was divided into three. | 


The amount of excentering necessary depended upon the size of 
the fiame, so as to enable one obscuration to be completely passed 
before entering upon another. In a first order, for example, the 
panels were 45 deg. each; and asthere was an intermediate rack in 
the prism panels, there was a space of 224 deg. between each ob- 
scuration. Kaeh large obscuration could be divided into three 
small ones, which, if placed at intervals of 7} deg., would never 
allow more than one obscuration tc be visible ata time. The next 
consideration was the lantern, which, when arranged with excen- 
tered panels, was rendered less rigid, owing to its weight not being 
transmitted continuously downwards, as was the case with vertical 
continuous standards. This want of rigidity would be objectionable 
ia a light illuminating the whole horizon, but in those illuminating 
from 180 deg. to 270 deg., which were by far the most common), 
the dark are could be filled in with solid iron plates, by which any 
amount of rigidity could be obtained. By the substitution of 
triangular frames in the central tier it was still possible to retain 
the upper and lower panels excentered, and to render the framing 
perfectly rigid, in fact more so than with the vertical continuous 
bars of the old lanterns, 

A detailed description was then given: (1) Of a first order lantern 
with inclined standards ; (2) Of the lantern to which the French 
engineers adhered for all apparatus burning oil; and (3) of the 
lantern arranged by the author to ensure the most uniform distri- 
bution of light. 

The three principal varieties of lamps in use for sea lights were 
the mechanical, the high reservoir, and the pressure. The mecha- 
nical were the most general, being used in Scotland, France, and 
many foreign countries. The oil was forced over the burner by 
pumps, which were worked by clockwork placed underneath and 
driven by a weight. One of the best high reservoir lamps was 
that designed by Captain Nisbet, of the Trinity House, and which 
had been applied to several English lighthouses. Lamps of this 
class were not, however, applicable to revolving lights, or those 
illuminating all the horizon, on account of the obstruction of light 
that would be caused by the reservoir. The pressure lamp of M. 
Degrand, of Paris, was next noticed. In it the oil was forced over 
the burner by means of a weight pressing directly on the surface 
of the oil. It wasfound that the large space between the piston 


and the cylinder in this lamp rendered the leather packing liable | 


to turn over when the oil got heated, and softened the leather ; 
added to this, there was no provision for varying the weights on 
the piston. To meet these objections, M. Masselin designed a lamp 


with external weights which gave excellent results, and had the | 


advantage, not possessed by the high reservoir lamps, of being 
pe to well adapted for fixed and revolving lights, whether the 
whole horizon was illuminated or not. This lamp was minutely 
described ; and in the next section of the paper an account was 
given of a first order clockwork, consisting of two trains of wheels, 
one for driving the appar..tus, and the other for driving a fly-wheel 
with adjustable vanes for regulating the speed. 

In conclusion, the means adopted for lighting the entrance to 


Odessa Harbour were described. At the extremity of one break- | 


water a tower was built, to contain a fourth-order optical ap- 
paratus fixed for 270 deg., with a metallic reflector for the re:nain- 


ing 90 deg. At the extremity of the other breakwater a beacon | 


was erected, but it was required that a light should be shown 
without there being a lamp, or any metallic reflector, at that place. 


Acccordingly, a sixth-order holophote was placed in the tower, to | 


collect all the light from its lamp into one beain of parallel rays, 


which was thrown across the entrance to the harbour to illuminate | 


the beacon, producing thus what was called an apparent light. On 
account of the distance of the beacon from the hvolophote, 300 ft., 
much light was lost, and the divergence of the beacon was small, 
but ample for what was required, as it was placed low, and arange 
of only about one mile was required, 

The communication was accompanied by fifty-six large diagrams, 
and by six sheets of carefully executed drawings to a reduced scale. 

A report was brought up from the council stating that, under 


the provisions of Section IV. of the bye-laws, the following candi- | 


dates had been admitted since the last announcement students of 
the institution :—Charles Toler Burke, George Ernest Faithful, 
“enry James Samnson, and Herbert de Symons Skipper. 


On Tuesday last the paper read was on the “‘ Roman Rock Light- | 
house, Simon’s Bay, Cape of Good Hope,” by Mr, John Frederick 
Bourne, M. Inst. O.E. 

The object of this communication was to point out the causes of | 
failure of the original structure, and to give an account of the 
mode of securing the tower against further injury. 


The late Mr. Alexander Gordon, M. Inst. C.E., was intrusted 


| with the design, and with the superintendence of the construction 


of the ironwork and lantern in England. The design was for a 
circular tower, 15ft. in diameter and 48ft. in height, of cast iron 
plates, with a central column I6in. in diameter, as a well for the 
weight of the revolving machinery. There were eight plates in the 
circumference of the tower, and six plates each 8ft. long in the 
height. But to admit of the horizontal joints of each vertical set 
of plates breaking joint with those of the contiguous vertical sets, 
there were four plates of 4ft. high each, and four of 8ft. each in the 
first and last sets of plates. The door-cill and level of the first 
floor were 24ft. from the foundation; the whole interiorup to that 
level being intended to be filled in with concrete. If the building 
as designed had been skilfully and carefully erected and filled in 
with good material, there was no reason to doubt that it would 
have answered the required purpose and have stood well. But it 
failed and was condemned as being dangerous. 

The first cause of trouble, and which led to immense additional 
expenditure of time and money, arose from the lowest portion of 
the rock being chosen for the site on account of its being more 
level. The next error was cutting the foundation pits too deep 
intothe rock, for the purpose of getting as much solid core as 
possible for the inside of the tower. In order to give a core of 
6in. at the lowest spot it was necessary to leave it 2ft. 9in. high 
at the highest point; and as the groove was formed by blasting for 
the sake of saving labour and time the rock was much injured. 
Every sea of course filled the annular foundation pit rendering it 
difficult to work. Two channels were, therefore, made by blasting, 
one on each side to allow the water to run off, and these 
channels were very annoying at a later period. It was found im- 
possible to cut the foundation pit true and level, or so difficult that 
the attempt was abandoned, and the holding-down bolts were so 
imperfectly secured that some of them drew when screwed up. Nor 
was the circle true in plan. Not only had the bottom flanges of 
the plates to rest upen uneven bearings, being wedged up in some 


together to take a form to which they were not cast. When the 
plates were tightly bolted together, and the concrete WAS filled in 
to its height of 24ft., the plates began to crack vertically in six 
different places, one crack extending 23ft. high, so that it became 
necessary to hoop the tower with wrought iron hoops. In this 
condition the lighthouse was completed and was used for some 
time. The erection occupied five years, and the cost was stated to 
have been about £17,000. 

The lighthouse was built by the Imperial Government, and the 
arrangement was that when completed to the satisfaction of the 
Colonial Government, it was to be maintained and lighted by the 


colony. Owing to its patched up state the colony refused to | 


undertake its maintenance, and consequently a long correspondence 


ensued, when a proposal made by the author was eventually adopted | 
by the Board of ‘rade, that the tower as it stood should be sur- | 


rounded to the level of the first floor—a height of 24ft. by a con- 


centric ring wall of granite 4ft. thick, with a backing between | 3: 


the wall and the iron plates of about Sin. of cement concrete. 
The arrangement for conveying the stones to the rock for lauding 


them there, and for setting them by means of a traveller running | 


on a cirele of fished railway bars fixed round the tower, were de- 
scribed. Copious extracts from the resident engineer’s journal of 
operations were also given, from which it appeared that the foun- 


dation pit was cut by drilling holes 14in. in diameter in concentric | 
and radial lines to the required depth, and breaking the pieces | 3° 
out with plug and feather. The bed was then dressed until it 


was perfectly true. The whole foundation was Zot out in two 
levels, the lower one not being so deep as the old foundation pit, 
or as the channels previously referred to. The journal shows that 
in 269 days after the work was commenced in 1864 there were 102 
days on which it was possible to do something on the rock in 356{ 


| working hours, whilst in the same number of days in the year 1565 


there were only 42 days when the work could be proceeded with 
for 1264 working hours. But the year 1865 was exceptionally bad. 
The number of hands employed, all told, was generally nineteen. 
The four masons and two smiths received 6s. 6d. a day each, and 
the labourers who were employed in drilling, quarrying, and rough 
dressing, and in pulling out to, and back from, and working on 


the rock, received 4s. Gid.aday each. It was satisfactory to beable | 


to record that the whole work was completed without any serious 


accident to the men. No difficulty was experienced in filling in the | 


old pit and gulleys in favourable weather with Portland cement 
mixed with very little seawater and chips of granite from the 
quarry. A temporary protection for each short length of pit as it 
was about to be filled was made with gunny bags, filled some with 


sand and some with clay. As the stiff cement and flakes of granite | 


were laid they were covered with tarpaulin and bags. Some time 


elapsed, owing toadverse weather, before the courses of stones could | 


be laid. The work was commenced on the lee side of the tower, 


and carried round to windward on both sides for the first three | 


courses, after which each course wascommenced to windward, as 


being 6ft. high it was not so much exposed to the force of the | 
sea, and it was more convenient in bringing round thestones. By | 


the end of 1866 the work was at its proper height-for putting on 
the coping. This was completed early in the following year,when 
the lighthouse was taken over by the Colonial Government. 


It was announced that the monthly ballot for members would | 
take place at the next meeting, Tuesday, December Ist, when the | 


following paper would be :—“ Description of the River 
Witham and its Estuary,” by Mr. W. H. Wheeler, M. Inst. 0.E. 
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2938. JAMES FRANCIS WANNER, Charles-street, Middlesex Hospital, London, 
‘* Improvements in machinery for embroidering or ornamenting fabrics.” — 
A communication from Joseph Hugand, Rue St. Sebastien, Paris.—24th 
September, 1868. 

3074. JOHN MCFARLANE GRAY, Birkenhead, Cheshire, “‘ Improved modes 
of, and machinery and accessory apparatus for, working war turrets and 
heavy ordnance ’—8th October, 1868. 

3093. JAMES VARLET, Leeds, Yorkshire, and SAM WARBURTON VARLET, 
Dresden, Saxony, ‘“‘ Improved machinery for treating waste silk and other 
fibres.” —9th October, 1868. 

3123. THOMAS BROWN JORDAN, South Lambeth, Surrey, ‘‘ Improvements in 
machinery and apparatus for breaking, separating, and dressing mineral 
substances.”—12th October, 1868. 

3163. RICHARD MASON Woop, Shakespeare-road, Stoke Newington, Middle- 
sex, ** Improvements in the manufacture of type cases, work boxes, colour 
boxes, and other ariicles in which compartments are used.”—15th October, 
1868. 


| 3169, WALTER CHARLES CHURCH, Derby, Derbyshire, ‘‘ Improvements in 


steam or other motive engines, and in safety valves and arrangement for 
preventing damage or accidents in steam boilers ."—16th October, 1868. 

3150. ALEXANDRE DESBONNET, Brussels, Belgium, ‘‘ An improved lantern 
or lighting apparatus.”—17th October, 1868. 

3192, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of gun barrels, vices, and various kinds of tools and 
instruments in which the handles are secured in open eyes.”—A communi- 
cation from Harvey Lester Lowman, New York, U.S.—19th Oclober, 1868. 

3211. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘ Improvements 
in boots and shoes.”—A communication from Edwin Thomas, Philadelphia, 
Pennsylvania, U S.—20th October, 1868, 

3221. JouN HENRY JOHNSON, Lincoin’s-inn-fields, London, ‘“‘ Improvements 
in reels or bobbins.”—A communication from Fran¢gois Patureau, Paris.— 
21st October, 1868. 

3234. CHARHES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the construction of railways, and in the rolling 
stock and stractures therefor.”—A communication from Baron Ludwig 
Almos Lo Presti, Pesth, Austria.—«2nd October, 1868. 

3270. CHARLES HARRISON, Manchester, and ROBEKT WILSON, Parsonage, 
Manchester, ‘‘ New or improved apparatus for indicating a rise or fall of 
temperature for fire, alarm, and other purposes.” 

3274. WILLIAM BOULTON, Providence, Burslem, Staffordshire, “ Improve- 
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ments in the method of and machinery or apparatus for manufacturing ova} 
and irregular shaped articles of pottery.” , 

3276. THOMAS Spei@nt, sen., and WILLIAM HENRY FRANCE, Bradford 
Yorkshire, ‘‘ Improvements in wool-combing machines.” ’ 

3280, ALEXANDER MELVILL& CLAKK, Chancery-lane, London, “ Improve- 
ments in the means of and machinery for scouring wool ’—A communica- 
tion from Auguste Martel-Delespierre, and Henri Rousseau, Boulevart 
St. Martin, Paris.—26th October, i868, 

2284, WILLIAM EDWIN HIOKLING, Spittlegate, Lincolnshire, “ Improveq 
machinery for washing casks and such like articles,” 

3286, JOHN BuwyAN O'HeaA, Greenwich, Kent. and WIUMIAM Buttey 
Brixton, Surrey, ** lmprovements in breech-loading fire-arms and in cart. 
ridges to be used therewith, which improvements are also applicable to 
breech-loading ordnance and their cartridges.” 

288. WILLIAM DKNOON YOUNG, Edinburgh, Midlothian, N.B., “ Improve- 
ments in making tiles or plates of iron, zinc, or other metal sheets, to 
be used for roofing, and for iron houses and other structures.” 

3290. ENGLEBEKT THEOPHILE VAN HeCKE, Courbevoie, near Paris, “[m- 
provements in locomotive engines.”’—27th October, 1868. 

3292 THOMAS MorpbUs, Newcastle-upon-Tyne, “Improvements in steam 
boilers for marine engines.” 

3294. HEN&Y JOHN SANDERS, Brighouse, Yorkshire, ‘‘ Improved means or 
apparatus for regulating the flow or discharge of liquids from two or more 
vessels simultaneous) 

3296. MATTHEW AUGUsTUS SOUL, Finsbury-place, London, ‘‘ Improvements 
in parts of the permanent way of railways.”—A communication from John 
Gregory, Lisbon, Portugal. 

5298, ANTHONY WILSON, Barrow-in-Furness, Lancashire, “ Improvements 
in metallic moulds for casting metals.” 

3300. GEORGB EDMUND DoONISTHORPE, Leeds, Yorkshire, “ Improvements in 
packing the pistons and other parts of steam and other engines.” 

3304, JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘‘ A new and improved combination, application, and arrangement of 
apparatus for giving warning signals or otherwise indicating the presence 
of fire or any undue increase or variation of temperature in apartments, 
buildings, vessels, mines, or other places."—A communication from Jules 
Leblan, Paris.—28th October, 1865, 

3306 BENJAMIN DOBSON and Jamas CLOUGH, Bolton, Lancashire, “ Certain 

nts in machinery for preparing cotton and other fibrous sub- 


WS. FRANCOIS ARMAND BLANCHON, Paris, ‘‘ Improvements in tops.” 
0. QUINTIN WHYTE and JOHN WHYTE, Glasgow, Lanarkshire, N B., 
** Improvements in looms for weaving.” 

3312. JusePH ADAMS, Barnsbury, London, and WILLIAM ADAMS, York-road, 
Islington, London, ‘ lmprovements in the manufacture of bricks and 
tiles.” 

3313. JOHN H&ATON, Langley Mills, Derbyshire, ‘ Improvements in the pro- 
duction of iron and steel.” 

3314. Hexky WALLWORK. Manchester, ‘‘ Improvements in taps or valves.” 


| 3315. RoskKT OXLAND, Compton Gitiord, P outh, Devonshire, ‘* Improve- 


ments in the treatment of ores and minerals for the extraction of tin.”— 
29th Octob r, 1508. 
3316, WILLIAM BROWN, Smethwick, Staffordshire, ‘* Improvements in ma- 
chinery for rolling metals.” 
3317. Ai EXAND@R SKATON PATBUSON, Bridge of Allan, Stirling, N.B., “Im- 
provenients in heels for boots and shoes.” 
3319. Josiand WhiGuT, Shefficld, ‘ Lmprovements in portable printing or 
embossing presses, and in appliances connected therewith.” 
3320. GeorGe ALLIX, Southaupton, Hants, * Improvements in apparatus for 
raising, lowering, and disengaging ships’ boats.” 
3321, SAMUEL SHaxRROCK, Liverpool, ‘‘ Improvements in lamp-posts.” 
. WILLIamM ELBERT Danpbo, Manchester, *‘ Improved mourning hats.” 
- Ropeet levine, Baltic-street, Leith, N.B., ‘* Improvements in the 
production of alcoholic liquors.” —30th Uetober, 1368, 
44. JuLIUs BaoNNeR, Frankfort-on-the-Maine, Prussia, “An improved 
nstruction and application of shades to gaslights.” 
. Wi.tiam Eowin BATss and THOMAS Dovp, Northwich, Cheshire, 
Certain improvements in machinery or apparatus for cracking nuts.” 
$826. ALEXANUVER MELVILLE CLAKK, Chancery-lane, London, ** linprove- 
ments in sewing machines.”—A communication from Jean Henri Cazal, 
Joulevart St Martin, Paris. 
3327. JOHN LANForRD, Birmingham, ‘‘ Improvements in non-conductors of 
heat for the handles of teapots and other vessels, and for other like purposes.” 
3328, BENJAMIN DICKINSON, Hopetown, Darjecling, India, ** Lmprovements 
in propelling and manceuvring ships and other vessels, and in the apparatus 
and means employed for such purposes.” 
3529. SA. UBL ALFKED VAKLEY, Koman road, Holloway, Middlesex, ** Im- 
provements in generating static electricity."’—3lst Getv-ber, 1365, 
3331. SAMUEL A Bridgtown, near Cannock, Staffordshire, ‘‘ Lmprove- 
ments in plastering trowels.” 
8332. JoHN Loner, Yeadon, near Leeds, Yorkshire, ‘“ Improvements in 
looms for weaving 
3334. JAMES DaANSATT and THOMAS ScoTr TURBULL, Sunderland, Durham, 
** An impre ent or improvements in garments for saving life in case of 
immersion at sea or otherwise.” 
335. JOsIaH VAVasseun, London Ordnance Works, Bear-lane, Southwark, 
Surrey, * lmprovements in apparatus for discharging ordnance.” 
JOSEPH HUME BERTIE, Sherwood-street, Nottingham, ‘* Improve- 
ments in the manufacture of lace in twist lace machines.” —2nd November, 


3338. LAUKENT B&kENGER, Rue Gaillon, , “An improved machine 
for ironing and pressing cloth or other materials.” 

3339. JAMES ANDREW RAMSAY MAIN, Glasgow, Lanarkshire, N.B., “Im- 
provements in iron sheds for agricultural produce, and applicable other- 
wise.” 

3340. EDWIN BARTON, Robinson-road, Victoria Park, London, “ Improve- 
ments in scarves or neckties.” 

3321. SIGISMUND SCHUMAN, Glasgow, Lanarkshire, N.B., ‘ Improvements 
in treating and utilising fecal matters, and in the apparatus employed 
therefor.” 

3345, GEORGE FRANCIS MORANT, Frenchay, Gloucestershire, ‘‘ Improvements 
in cases for packing game."’—3rd November, 1368. 

3344. WILLIAM ROBKKT LAKE, Southampton-buildings, Chaneery-lane, Lon- 
don, *‘ An improved low-water alarm apparatus for steam boilers "- A com- 
munication from Theodore F. Taylor, Philadelphia, Pennsylvania, U.S. 

3447. EOWARD HOLD&sN, Laurel Mount, Baildon, near Leeds, Yorkshire, 
“ Improvements in apparatus for preparing wool or other fibres.” 

3348. ALFRED VINCBNT N&WTON, Chancery-lane, London, ‘* Improvements 
in atmospheric water-elevating engines."—A communication from Andrew 
Jackson- Reynolds, Chicago, Hlinois, U.S., and James John Newell, Adrian, 
Michigan, U.8. 

3349. Euwakp THOMAS HuGHES, Chancery-lane, London, ‘* Improvements 
in the manufacture of furred threads and furred fabrics, and in the ma- 
chinery or apparatus connected therewith.” — A communication from 
Francois Vouillon, Louviers, France. 


| $350. IsAAC HOLT, WiLLIAM HOLT, JAMES HOLT, and JOSEPH MA''DE, 


Bolton, Lancashire, “ Improvements in machinery for spinning aud doubling 
fibrous materials.” 

8351. JAMES BAkNES HOUGHTON, Parliament-street, London, ‘* Improve- 
ments in hoiders for umbrellas, sticks, and other articles.’—4'h November, 
868. 

3353. SAMUEL WARD, WILLIAM Hurst, and JOHN TuER, Farnworth, Lanca 
shire, ‘* Certain improvements in looms for weaving.” 

2354. THOMAS BuRT, Wandsworth-road, Surrey, “ Improvements in floating 
dredgers or machinery for loosening, raising, transporting, and depositing 
sand, gravel, and mud.”—A communication from James Burt, Velson, 
North Holland. 

3355. Henry Jewitt, Kentish Town, London, ‘‘ Improvements in slabs or 
blocks for erecting toy houses and other buildings.”—A communication 
from William W. Rose, New York, U S. 

3356. THOMAS ROBINSON, Widnes, Lancashire, “Improvements in the 
manufacture of iron and steel.”’ 

3357. RICHARD COOK, Hathersage, near Sheffield, Derbyshire, “ Improve- 
ments in the manufacture of bobbin spools, wharles, and tubes employed 
in spinning and twisting wool, worsted, cotton, silk, flax, or other fibrous 
substances.” 

3658. RICHARD NBEDHAM, Dukinfield, Cheshire, ‘‘ Improvements in the 
scrapers of fuel economisers and steam generators.” 

3359. Bristow HUNT, Serle-street, Lincoln's-inn, London, ‘‘ An improved 
electro-physiological battery for application to the human body.”—A com- 
munication from Alfred Charles Garratt, Boston, Massachusetts, U.8. 

3360. JOHN CLARK, Kendal, Westmoreland, ‘Improvements in machinery 
or apparatus for turning, boring, cutting, and shaping woods for bobbins 
and other similar articles.” : 

3361. ALEXANDER REID, Arbroath, Forfarshire, N.B., ‘* Improvements in 
machinery or apparatus for rolling tobacco.” 

3362. JOHN CORBETT, Sekford-street, Clerkenwell, London, ‘‘ Improvements 
in railway carriages.” . : 
$363, AUGUSTUS LEA BRICKNELL, Stratford-upon-Avon, Warwickshire, 
“‘Jmprovemements in apparatus applicable as a rotary engine pump and 

water meter.” —5th November, 1868. p 

3367. CHARLES ARCHER, Holloway-road, London, ‘Improvements in the 
manufacture of cigars.” ss 

3371. JAMES TAYLOR, jun., Water Heys Foundry, Wigan, Laneashire, 
“* Improvements in steam boilers, and in the furnace doors and fixe bridges 
of steam boilers.” 

3373. FERDINAND CARL PHILIPPSON, Salisbury-square, London, ‘‘ Improve- 
ments in pumps and fire engines.” 

3377. MAKC ANTOINE FRANCOIS MENNONS, Newgate-sireet, London, “ Im- 
provements in the mode of and apparatus for forming screw threads on 
wrought iron bolts.”"—A communication from Alexis Belaiefl, St. Peters- 
burg, Russia. 











Nov. 27, 1868. 


THE ENGINEER. 
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3379. WILLIAM BROUGHTON, South-street, Finsbury Market, London, ‘‘Im- 
provements in kitchen ranges.’—6ih November, 1865. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3469. CHARLES KEmpTON Baaproun, Lynnfield, Evsex, 
velocipede, and certain improvements in the same 4h November 1868. 

3475. HBNBI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
«+ Improvements in the shape and casting of missiles, and in the apparatus 
connected therewith.”—A communication fron: Marquis Ernest de Fornari, 
Genoa, Italy.—16th November, 16s. 

3455. RUFUS MARTIN BONIWBLL, Richmond, Surrey, “ Certain improve- 
ments in the construction of river boats, and in the machinery attached to 
the same for propelling them by manual power.”"—i6(h November, 1868. 

489. HENRI ADKIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
«anew and improved instrument for prognosticating the weather.’ —A 
communication from JuJes Malacrida and Pierre Boudet, Chausse¢ d’Antin, 
Paris.—17¢h November, 1568. 

3495. WILLIAM Ropext Lake, Southampton-buildings, Chancery-lan, Lon- 
don, ‘“‘ An improved bayonet which will also serve as a digging imple- 
ment.” —A communication from Colonel Edward Priee, United States Army. 
—i7th Nove «ter, 1868, 


** A new and useful 














Patents on which the Stamp Duty of £50 has been Paid. 

3117. Paiuir ALBERT MUNTZ, Keresley, near Coventry, Warkwickshire, 
“ Metal tubes.” — 5th Decamber, 1865. 

9992. Wi.LiAM GRAY, Epwakp Guay, JoBN Gray, St. Philip's Works, 
Sheffield, ‘‘ Beaters for thrashing machines "—21st Vovember, \s65. 

2985. GEOKGS SMITH and CHARLES Ritcuix, Upper Thames-street, London, 
“ Apparatus for cleaning, preparing, painting, coating, and smoothing 
surfaces.” —20 & Newember, 1865 

9012. WILLIAM ROBINSON MULLEY, Plymouth, ‘‘ Planking or sheathing iron 
jron-framed ships.”—~23rd November, 1565. 

3018. JoskPH WHITWORTH, Manchester, ‘‘Casting iron and steel.”—24th 
November, 1865, 

3084. THOMAS WEATHERBURN Dopps, Rotherham, Yorkshire, ‘ Railway 
bars, tires, axles, &c.”—lst December, 1965. 

3079. 1sAAC M&BRITT SINGER, Euston Hotel, Euston-square, London, ‘‘ Sew- 
ing machines, &c.”—1st December, 1865 

3090. ISAAC MERRITT SINGER, Euston Hotel, Euston-square, London, 
“Ocean steamers, and paddle wheels for propelling the same.”"—2nd 
Ticomber, 1865. 

3000 COwPeR Pautpps Cones, Ventnor, isle of Wight, “ Protecting the 
bottoms and sides of ships and other structures exposed to the action of 
sea water.” —22nd November, 1865, 

2991. PREDERIC Pore, Mark-lane, London, “ Locks.”—21s¢ November, 1465. 

3004. SAMUEL HUNTER, Newcastle-on-Tyne, ‘‘ Anchors.""—2%d November, 
1865. 

9021. ROBERT MALLET, Bridge-street, Westminster, ‘‘ Ordnance 
November, 1865. 

3033. JOHN Henry JOHNSON, Lincelm's-inn-fields, London, ‘‘Cork-cutting 
machines.” —25th November, 1865. 

3066. Geon@e TomLINsON Boovsristp, Loughborough Park, Brixton, 
Surrey, ‘‘ Weaving hair, &c,’—2%h November, 1865. 

3076. JOHN HOLLANDS, Clerkenwell-green, London, Epwarp RICHARD 
HOLLANDS, King’s-square, St. Luke’s, London, and THOMas HOLLANDS, 
Baker-street, Pentonville, London, ‘* Gold and other ormmamental chains.” 
—30th Noeember , 1965. 


"— 24th 





Patents on which the Stamp Duty of £100 has been Paid. 


2896. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Reaping 
machines.” —18¢th November. 1861. 

3124 WILLIAM BELL, Leamington, Warwickshire, “ Kitcheners or cooking 
ranges.” —13th December, 1361. 

3179. CHARLES PONTIFEX, St. Paul's-road, Islington, London, “ Refrige- 

."— 18th December, 1861. 

3096, THOMAS HIGGINS, Bow, London, * Filling dipping clamps with tapers, 
&ec.”—10th December, 1861. 

2958. James WUILLCOX, Ludgate-hill, London, “Sewing machines.”—25th 
November, 186\e 

2960. JOHN Haney JOMNSON, Lincoln’s-inn-fields, London, ‘‘ Shelling and 
cleaning rice, &c.""— 25th Nowmber, 1661. 





Notices of Intention to Preceed with Patents. 


199, CLINTON EpGcumBe BROomAN, Pleet-street, London, “ Improvements 
in ks."—+A communication from John Dewe, George Harding, and 
Bartholomew Lalor, Toronto, Canada,—'1th July, 1868. 

2204. GIOVANNI BATTISTA PURICELLI, Alfred-street, Bedford-square, Lon- 
don, ** Lmpr in for printing or endorsing.”—13t4 July, 


9 
2 





v 


1868. 

2226, LOUIS HANSART and NicoLAs ALPHONSE AUBERTIN, jun., King- 
street, Cheapside, Londen, “ lmprevements in the manufacture of printers’ 
type, numerals, and other characters and devices or designs capable of 
being printed from.” 

2226. Hanky LAWRENCE, Durham, ‘‘ Improvements in moving furnace 
bars. "—14th July, 1868. 

2228. CHARLES DE BERGUR, Strand, Westminster, and JOHN COOPE HADDAN, 
Vincent-square, Westminster, ‘‘ mprovements in strong rooms and in 


2230, Rene Coury and JvLes RICHARD, Boulevart Sébastopol, Paris, 
‘‘Jmprovements in the construction of instruments for facilitating voval 
instruction at schools.” 

2233. JOHN BONNALL, Grantham, Lincolnshire, “ Improvements in drills 
for distributing corn, seed, manure, and water.” 

2235, WILLIAM TURNER, Blackburn, Lancashire, ‘‘Certain improvements 
in buckets to be employed in air pumps and other pumps.”—lim July, 
1868. 

2248. EDWARD FUNNELL, East-street, Brighton, Sussex, ‘‘ Improvements in 
signalling on railways.” 

2257. SOLOMON Deacon, Alm 


fa 





a-street, Hoxton, Londan, ‘‘ An improved 

esp Vv app le as a ing.” —17th July, 1368. 

2265. JOHN THOMAS, Newcastie-upon-Tyne, *‘ Improvements in furnaces for 
smelting and melting.” 

2266. WILLIAM BERRY, Kingsiand-green, London, ‘‘ Improvements in the | 
means or apparatus for lighting shops, rooms, and other places from the 
outside of the building by gas, oil, or other illuminating materials.”—18th 











July, 1968. 
2271. THOMAS: Woop Gray, Margaret-street, Limehouse, London, “ Im- 





pr in 3. 

2275, ROB&RT SMYTH, Glasgow, Lanarkshire, N.B., “* Improvements in 
apparatus for propelling vessels.” 

276. CHARLES POLLOCK Wincox, Mold, Flintshi “Ani 
machine and numerical reeerder " 

2278. LAUCGHLAN ROsB, Leith, Edinburgh, “ An improved aérated liquid or 
artificial champagne.” —?0th July, 1868. 

2287. THBODORE DESCHAMPS, Rue de Choiseul, Paris, ‘‘ An improved fas- 
tening for gloves.” —2lst Ju/y, 1368. 

2315. THOMAS Hart, Blackburn, Lancashire, ‘‘ Improvements in machinery 

ployed in the facture of banding cords or twine from cotton, 
hemp, flax, or other fibrous materials."—23rd July, 1864. 

2334. JOHN HENRY JOBNSON, Lincoln's-inn-fields, London, “I wements 
in the manufacture of cast and wrought iron and steel, and in the furnaces 
employed therefor.”—A communication from Auguste Ponsard and Frangois 
Eugene Boyenval, Paris.—24thJuly, 1868. 

2353. CHARLES JOSEPH LAURENDEAU, Boulevart Sébastopol, Paris, ‘‘ Im- 
provements in life-preserving apparatus for floating and sustaining persons 

in the water.” 

2357. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the manufacture of artificial ice, and in apparatus for the same.” 
—A communication from Jean Baptiste Toselli, Boulevart St. Martin, 
Paris.—27th July, 1868. 

2427. George WILSON, Lossiemouth, near Elgin, N.B., ‘“ Improvements in 
Ships’ logs.”"—Ist August, 1868. 

2519. RrogARD HODGSON and SOUTHALL WILLIAM HALLAM, Manchester, 
“A new or improved method of and apparatus for protecting the side 
_Sprinzs or elastics of boots and shoes.” —12/h August, 1868. 

2542. WILLIAM SHAEN, Bedford-row, Holborn, London, ‘“ Improvements in 
the manufacture of explosive compounds.”—A communication from 
aoe Friedrich Edward Schultze, Potsdam, Prussia.”—l4th August, 





Pp d counting 





A 


2583, WILLIAM THOMSON, Glasgow, Lanarkshire, N.B., “ Improvements in | 
tools or apparatus for expanding and cutting tubes and metallic rings, part | 
of which improvements is applicable for withdrawing ferrules from the | 
ends of boiler tubes.”—18¢h August, 1868. 

2689. HENRY WALKER, Gresham-street, London, ‘‘ An improved method for | 

papering and packing needles, pins, and similar small articles for sale.”— 

on dust August, 1868. 

2796, ARTHUR CHARLES HENDERSON, Charing Cross, London, ‘ Improve- 
ments in the ornamentation of boot and shoe straps. and in elastic side | 
springs.”—A communication from Henri Suser, Nantes, Loire Inférieure, | 
France.—10th September, 1868. 

2849. FREDERICK FRANCIS GREENWOOD, Hornsey, Middlesex,  Tmprove- | 
ments in fastenings in the nature of buckles.”—16!h September, 1468. 

2904. PauL EMIL LOUIS WILHELM STOCKMANN, Keppel-street, Russell- 
Square, London, ‘‘ Improvements in tents." —21st Sept mber, 1863. 

3115. FREDERICK AUGUSTUS ABEL and EoWIN ORMOND BROWN, Royal 
Arsenal, Woolwich, Kent, * Improvements in the mode of and apparatus 
for firing explosive compounds.”—10th October, 1868, 

3146, James ROBERTSON, Glasgow, Lanarkshire, N.B. “‘ New or improved 
modes of obtaining and transmitting motive power, and in the means, 


| front plate. 


apparatus, or mechanism employed therefor, part of such apparatus or | 
mechanism being also applicabie to the measuring of fluids.” —14th October, | 
1868. 

3234. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- | 
don, “Improvements in the construction of railways, and in the rolling | 
stock and structures therefor.”—A communication from Baron Ludwig | 
Almos Lo Presti. Pesth, Austria, —22ad Getober, 1863 | 

3274. WiLLIAM BovuLToN, Providence Foundry, Burslem, Staffordshire, 
‘* [mprovements in the method of and machinery or apparatus for manu- | 
facturing oval and irregular shaped articles of pottery.”—26th Octeber, | 
1865, 

3313. JoHN Heaton, Langley Mills, Derbyshire, “Improvements in the 
preduction of iron and steel.” —29th October, 1568. 

3475. HENRY ADBIEN BONNEVILLE, Sackville-street, Piceadilly, Londen, 
‘‘ Improvements in the shape and casting of missiles, and in the apparatus 
connected therewith.”—A communication from the Marquis Ernest de 
Fernari, Genoa, Ltaly.—16i4 November, 1868, 

3459. HENKI ADRIEN BONNEVILLE, Sackville-street, PiccadilJy, London, 
‘* A new and improved instrument for prognosticating the weather.”—a 
communication from Jules Malacride and Pierre Boudet, Chaussé d’ Antin, 
Paris.” —17th November, 1¢68. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High | 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South 
ampton-buildings, Chancery-lane, London, 


List of Specifications published during the Week ending 
2ist November, 1868. 

981, 6d.; 1028, 1s. 4d.; 1020, 10d.; 1034, 10d.; 1039, 10d.; 1040, 10d.; 
1042, 1s. 10d.; 1046, 10d.; 1052, 1s, 4d.; 1053, 8d.; 1056, 10d.; 1058, 2s, 10d.; 
1059, 1s. 10d.; 1061 1s.; 1064, &1.; 1072, 10d.; 1082 2s.; 1084, 10d.; 1035, 
1s 2d.: 1087, 8d.; 1090, 6d.; 1096, 1s., 1155, 1s.; 1178, 4d.; 1218, 4d.; 1220, 












4d.; 1223, 4d.; 1224. 4d.; 1225, 4d. 1226, 4d.; 122%, 4d.; 1229, 4d.; 1230, 
4d.; 1231, 4.3 1 4d.: 1234, 4d.; 1286, 4.; 1240, 4d.; 1241, 4d.; 1243, 
1244, 4d.; 1245, 4d.; 1246, 4d.; 1247, 4d.; 1251, 4d.; 1287, 41.; 1258, 4d., 
1263, 4d,; 1267, 4d.; 1268, 4d.; 126y, 4.; 1273, 4d.; 1336, 4d.; 1382, 4. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracis prepared expressly for Tux 
ExNGIneeRr, at the office of Her Majesty's Commissioners of Patents, 
Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings cc. 


1432. J. Heatow, Langley Méll, Derbyshire, “* Reverberatury and other fur- | 


naces.""— Dated Ind May, 186%. 

According to these improvements there are combined under one roof or arch 
a fire-place, a combustion chamber, a chamber for coke, and the body of the 
fuunace or chamber for the metal to be operated upon. The fire-place is 
separated from the combustion chamber by a bridge. The combustion 
chamber is separated from the chamber containing the coke by a perforated 
bridge, and the roof o1 upper part of the areh is somewhat depressed over the 
hearth of the furnace. The heat from the fire, after waversing over these three 
several compartments, passes away to a flue er stack. The damper for regu- 
lating the draft of air is placed at the fire-grate end of the furnace. 
passages are provided leading from the ashpit or from the exterior of the 
furnace into the lower portion of the combustion chamber, which passages are 
provided with regulating dampers. Air is also admitted through one or more 
adjustable openings into the upper part of the combustion chamber. The ash- 
hole under the chamber containing the coke may be closed by doors or other- 
wise. By these means a very high temperature will be obtained, and the 
production of smoke prevented, 

1441. A. Smirn, Stratford, Esex, ‘* Apparatus to be used in connection with 
furnaces for burning ereosote, dec.” — Dated ind May, iwo-. 

Here the patentee leads the ereesote or liquid from aay convenient reservoir 
by a pipe to the front of the furnace. The terminal end of this pipe is hori- 
zontal, or nearly so, and extends through an aperture in the furnace door or 
In the horizontal portion of the liquid pipe he introduces the 
terminal horizontal end of a steam pipe; the horizontal portion of the steam 
pipe is preferably concentric with the horizontal portion of the liquid pipe, 
but does not extend so far into the furnace. The pipes are provided with 
taps or cocks for regulating the supply of the liquid and steam respectively. 
When both are open the stream of liquid as it passes from the annular space 
between the steam pipe and the liquid pipe is struck by the jet of steam and 
becomes thoroughly mixed therewith before issuing from the open end of the 
liquid pipe. The open end of this pipe is preferably contracted. The liquid 
and steam thus enter the furnace together in a highly divided state, and the 
liquid is consumed therein. 

1464. F. W Geruarp, Wolverhampton. *‘ Motive power engines actuated by 
steam or other vapour.”’— Dated Sih May, 1568. 

By these impr ts great e y is efiected in consequence of the 

utilisation of the waste heat of the waste.steam or other vapour. The inventor 





describes the invention with reference to.a.steam engine. To the end of the | 


waste or eductian pipe of the cylinder of the eagine he connects a second pipe 
of about the same diameter as the said eduction pipe, which said second pipe 
conducts the waste steam to a second or waste steam cylinder, by pmreference 
somewhat larger than the cylinder of the steam engine. He does not, however, 
limit himself to the size of the said waste steam cylinder. To the end of the 
waste steam cylinder opposite to that at which the steam is introduced he con- 
nects another smaller pipe communicating with a boiler of the same or nearly 
the same size as the boiler by which the steam was originally generated. The 
necessary quantity of water is placed in the second boiler, and the waste steam 


introduced heats the said water and produces from it steam of sufficient | 


pressure to work an engine of or nearly of the same size as that from which the 
waste steam was obtained. There are other details.—Not proceeded with. 


1465. J. Dawnen, Over Darwen, Lancashire, “ Steam engines.” — Dated 5th May, 
1868. 


This invention censists in so constructing the cylinder or cylinders of steam 
engines that they may have a regular reciy ing sliding in the 
same parallel or line with the piston and piston red, but with reverse action or 
stroke, in contradistinction to a fixed or oscillating cylinder.—Net proceeded 
with. 


1480. T. WARREN, Glasgow, “ Glass and other furnaces.” —Dated 6th May, 
1868. 





This invention relates to a previous patent, dated 7th May, 1866 (No. 1297), 
and consists in arranging in the cave beneath the tank a series of tubes or 
flues for the passage of air, and which are-enclosed in chambers receiving the 
wasts fire gases, or are formed contiguously to flues through which those 
gases pass. The waste fire gases are led down to the series of chambers or 
flues below by flues-proceeding from outlets in the sides of the tank, whilst 
other flues lead the waste gases up again to the cone above, with which 
arrangement the necessary draught is maintained. The Second past of the 
invention consists in causing air, heated according to the first part or other- 
wise, to enter the melting chamber or tank of a glass furnace, or the reverbe- 
ratory or application chamber of any furnace having a fuel grate or receptacle 
apart from such chamber, by passages directing the air in jets or streams from 
the sides of the fire gas inlets towards the centre of the chamber. 


1494. J. H. Jomason, Liacoin’s-inn-fields London, ‘ Inereasing the. draught in | 
other furnaces icatéo 


steam boiler and ."—A communication —Dated 6% May, 1868. 


This invention relates to certain means for increasing the draught in steam 


boiler and other furnaces or fireplaces, and consists of peculiar combinations 


and arrangements of tapered or expanded smoke tubes or passages, the 
diameter of which increases towards the discharging mouth.—Not proceeded 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages; Carts, 
Harness, &c. 

1337. A. BEAL, and C. Gann, Jersey, “‘ Reefing fore and aft sails.” — Dated 28th 

April, \868. 
To obviate the disadvantages resulting from the employment of the endless 
chain in reefing sails, the inventors substitute in lieu thereof a worm or screw 


moving within bearings secured to the lower jaw of the mast, and cause the | 


same to revolve through the medium of winch handles tamed from the deck 
in connection with a cog wheel or pinion keyed to the boom, which may be 
thrown in or out of gear with the said worm through the intervention of a 


thumb screw, by which said arrangement the boom is made to revolve and | 


wind up the sail by the rotary action of the worm taking into the teeth of the 

said cog wheel on the boom aforesaid, without necessitating any alteration of 

the peak and throat halyards from the original method.—.Vot proceeded with. 

1395, J. Gray, Glasgow, “ Preventing the fouling to which ships and other 
structures are liable in sea water.” —Dated 29th April, 1863. 

This invention consists in applying to the bottom or submerged surface of 
the ship or other structure a coating or covering of a porous nature, which 
covering will be permeated by the water, and on which the marine animals 
will be unable to form the vacuum, without which the sucking action will be 
ineffectual. Horsehair cloth, wire gauze, felt, and various kinds of fabrics 
made from fibrous materials are suitable. ~ ot proceeded with. 


| bottom. 


Air | 


1412. J. Berrecey, Bootle, near Liverpool, “‘ Shipbuilding.’ 
1k6s, 

This invention consists, First, in forming an iron tube or semi-tube longi- 
tudinally on the outer side of an iron ship, so as to strengthen the vessel and 
add to its buoyancy. The Secend part of the invention consists in the employ- 
ment as the shear streak, or the upper part of a ship's side, of iron plates 
rolled with bulbs or ribs upon them; in this way great strength is giveu to 
this part, which is most exposed to shocks, and liability to local injury is thus 
much lessened. The Third part of the invention consists in a method of 
combining an iron frame from the sides of a ship with wooden floors for the 
The ends of the iron frames are placed between the floors, which are 
made alternately long and short, that is to say, to project a longer or shorter 
distance beyond the keel, and the floors and frames are secured together by 
lugs or connecting plates rivetted to the frames and bolted to the floors. The 
Fourth part of the invention relates to the application of iron straps or ridexs 
over the ceiling at the turn of the bilge of the ship. The Fifth part of the 





| invention consists in constructing the frame of a composite ship without 


wooden floors, hut with trough iron frames connected over the keel, with filling 
pieces or fish-plates inserted into the troughs and bolted through ; a planking 
is applied on the outer side, and a ceiling on the inner side of the frames, avd 
over the ceiling again are fixed riders extending across the ship from the turn 
of the bilge on one side to the turn of the bilge on the other. The Sixth part 
of the invention consists in constructing the frames of composite ships of 
double trough iron, and in filling up the groove next the planking with filling 
pieces of timber. The Seventh part of the invention relates to the construc- 
tion of the riders. knees, and similar fastenings of ships, and consists in 
forming them of iron rolled with a taper longitudinal groove, in which the 
head of the bolts-are able to bed themselves. The Eighth part of the invention 
consists in forming the stanchions or uprights which support the deck beams 
of double trough iron. The Ninth part of the invention relates to the method 
of fastening the planking of composite ships to the iron frames. This part of 
the invention consists in securing the planking of a composite ship to the iron 
frames by means of copper yellow metal, or white metal bolts and iron nuts ; 
in this way the durability of the bolt is secured, and the frames are not subject 
to currosion. The Tenth part of the invention also relates to the fastening of 
the timber planking of composite ships to the iron frames and also to the 
fastenings of other parts of the ship, which are of timber and iron respectively, 
and consists in placing a ring of soft metal, by preference lead, upon the end of 
the bolt, so as to come in contact with the metal frame or part; over this the 
patentee then places a hard metal washer, usually iron, and screws on the nut, 
The Eleventh part of the invention consists in fastening the composite ships 
with white metal bolts, composed of zine and tin, or zinc, tin, and lead. The 
Twelfth part of the invention relates to the manufacture of sheathing metal, 
and of nails for fastening the same to the ship. The Thirteenth part of the 
invention relates to an improved method of making bolts suitable for fasten- 
ing composite ships and for other purposes, and consists in casting white or 
yellow metal around an iron core of a screw or spiral form, or it may be 

indented on the surface, and the screw thread is cut either on the metal so ca t 

on, or on the enlarged end of the core. 

i4]4. J, H. Casseux, Burdett-road, Limehouse, “ Sheathing iron ships.” —Dated 

40ih April, 186, 

Here the inventor employs sheets or slabs of cork, it may be of cork in its 
natural state, orof cork ¢round up and againcemented together, but he prefers 
the former. He cuts the cork into narrow sheets or slabs, and grooves the 
sheets or slabs at the edges of their sides; metal studs are tapped or fixed 
into the ship's side, and these receive upon them metal bands, which are 

; secured by riwetting or clenching the studs over them. The sheets or slabs of 
cork are held to the ship’s side by these bands which enter as tongues into the 
grooves of each sheet or slab on each side. The metal bandsare entirely con- 
cealed in the grooves in the cork sheets or slabs, and a complete flush surface 
of cork is obtained over the whole of the part which is so sheathed; a grease 
or composition may be applied between the ship's side and the cork so as to 
fill all crevices and effectually to exclude the water.— Not proceeded with, 

1435. H. A. Bowsevin ie, Sackville-street, Piccadilly, London, ** Propelling 
vessels,” — A cam:nuniculion,— Dated Ind May, 1s». 

This invention consisés in placing at the bottom of ships, beats, and other 
| vessels, along their whele length, from stem to stern, and at the lowest past, 

a cylindrical or such like capacity, the two extremities of which are open at 
| the fore and aft of the vessel. This capacity is divided in the middle of ite 
length by a transversal partition, and the two separate parts are e to com- 

municate by means of a lift and force pump actuated by a steam motive 
power. The water is sucked up into the capacity im front, and forced from 

the stern part by means.of the pump, and this double action of sucking and 
forcing propels the ship or vessel.—Not proceeded with. 

16. ©. and G. ki. MonGan, Edgware-road, London, * Carriages.” —Dated 4th 

ay, 186s. 

This invention relates to a novel combination and arrangement of parts of 
the heads of carriages having folding heads applied thereto, and to means or 
apparatus for operating such parts. For this purpese the patentees dispense 
wath the seats and intermediate hoopsticks ordinarily employed, and 
only those hoopsticks which are situated at the angles of the carniage head, 
as described in the specification of letters patent granted to G. H. Morgan, 
March 6th, 1867, No. 622. The front light they also form in a somewhat 
similar manner to that described in the before-mentioned specification, but 
they employ a framing constructed and operated in such a manner as to 
| facilitate the use of that description of side Lights which, when not in use, are 
| received into recesses formed for them in the carriage doors. There are other 
| features. 
| 1460. W. Tartor, Poplar, ‘Iron and steel ships, &c."—Dated 5th May 
| 136s, 

The object of this invention is to dispense with the necessity for making 
holes in the bottom of iron or steel ships, or using bolts, nuts, washers, and 
filling pieces for securing wood planking to the sides and bottoms. Thus the 
inside of the ship is left perfectly flush and smooth to receive the frames, 
stringers, intercostal keelson, and other tie plates, that are to be stayed thereto, 
thereby avoiding the expense of joggling and upsetting the said stringers, 
intereostal keelson, and other tie-plates, as at present practised im the con- 
struction of iron and steel ships, the whole of the riveting by these improwe- 
ments being efiected from the inside of the vessel and made flush, the heads 
of the rivets being on the outside.—Not proceeded with. 

1463. C. D. Ang, Southampton-buildings, Chancery-lane, London, “ Axle bowes 
for the roiling s:ock of railways." — 4A communication. — Dated 5th May, 1863, 

This invention is not described apart from the drawings. 

1486. 8S. DaumMonn, Ardwick, Manchester, J. Cian. Greenfield, Saddleworth, 
York, and R. Hucnes, Didsbury, Lancashire.” Prevention of fraud in 
the coliection of fares in omibuses.”—Dated 6th May, \*68. 

This invention consists of two parts:—In the first place, the passenger pays 
| the collector in money which does not require change ; and, Secondly, he, or 
the collector, deposits that sum in a rec from which the said collector 

cannot subsequently take it.—Not proceeded with. 

1490. 8. Hor and J. Keansiey, Manchester, ‘‘ Making observations on reil- 

toays for the purpose of preventing accident., &c.";— Dated 6th May, 1868. 

The object of this invention is, First, to provide engine drivers, 
others having the care of railway engines and-trams, with such means as will 
enable them to observe signal points, crossings, junetions, and obstructions 
more clearly, and at greater distances in all states of weather, by day or 
night, than can be done by unaided vision, so that they will be enabled 
give or receive more timely warning of dangers and obstructions, and thus 
prevent accidents ; and this part of the invention relates to arrangements or 
adaptations to facilitate the use of telescopic apparatus upon railway engines, 
carriages, and other railway vehicles, and consists in forming an elastie stage 
(which may be pertable or otherwise), by means of steel, india-rubber, or other 
springs, upon which stage the observer can stand when making observations, 
being thereby steadied and freed in great measure from the vibrations.or 
oscillations of the vehicle or train. This part of the invention also con- 
sists in mounting the telescopic apparatus upon a stand fixed upen or secured 

| tothe elastic stage above mentioned. The invention comprises other features. 














Class 3.—FABRICS. 

neluding Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, &c. 

1246. E. A. Moroay, Paisley, Renfrew, “‘ G ass rings employed in spinning, 
twistiny, and thread-making machines.”"—Dated \6th April, 868. 

These improvements consist in making the glass rings used in ring and 
traveller throstles by moulding in suitable moulds, instead of by blowing, or 
otherwise, as heretofore, but to the moulds, separately considered, 
inventor makes no claim. The moulds are so exactly formed and fitted to 
each other thai the rings produced by them are perfectly true.—Not proceeded 
with. 

1360. J. and R. Honpinc, Wheelton, Lancaster, ‘‘ Healds employed in looms.”—~ 
Dated 25th April, 86s. 

In order to obviate the frictional drag of the warps through the eyes of the 
heald is the object of this invention, which consists in making the supports 
| for the warp threads of fine brass or other metal wires, which are formed. im 
two lengths or parts, one of which is suspended from the metal band of the 
top shaft of the heald, and terminates in an eye or loop, at about half 
the distance between the top and bottom shafts. The remaining or 
| second length of wire is connected to the band of the lower heald shaft, the 
| opposite end or extremity of which is coupled up or connected by means of a 


small eye with the suspended eye belonging to the top shaft, thus forming a 

linked connection between top and bottom wires, which form supports for and 

through which the warp threads pass, —Not prageeded with. 

1378. R. Hour, B. Buaison, and H. Sampson, Bradford, ‘ Papering and 

| pressing in the finishing of woven fabrics.” —Dated 27th April, 1868. 

The patentees claim so arranging or combining apparatus, that sheets of 

| paper or other fabric may be laid continuously or in considerable lengths 
between woven fabric in the process of pressing in the finis of woven 
fabrics, in manner substantially as described. 
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1383. J. and M. Pearson, Thornton, Yorkshire, “‘ Jacquard engines.”—Dated 
28th April, 1868. L iy ; 

The patentees claim the construction and use in connection with double- 
action Jacquard engines of double-hooked lifting wires and needles, so 
formed as to act upon either end or limb of the said wires, according as in- 
dicated or selected by the cards or pattern surface, and thereby to place them 
in position to take on to either the ascending or descending griffs or lifting 
bars, as required. 

1384. G T. Bovsr1etp, Loughlorough Park, Brixton, ‘* Hair seating, &c.’ — 
A communication, — Dated 28th April, \*68, 

This invention has for its prime object the utilising of the narrow seating, 
and the shorter hair from which it is made, by converting two or more 
narrow webs into one web of equal or exceeding width with those made in 
the way from the longest hair weft, and that may be practically used and 
treated, and appear in all respects as a single wide web or seating. 

1385. J. A. Cox, Lochee, Dundee, Forfar, “ Carpets, &c.”—Dated 28th April, 
1868. 

This invention relates to improvements in certain classes of textile fabrics, 
and is applicable to carpets, crumb cloths, stair coverings, sackings, bed ticks, 

hecks, and other similar fabrics, either made entirely of jute, or partly of 
jute and other materials, and consists in printing any colours, by means of 
blocks or machinery upon yarn or cloth made wholly of jute, or partly of jute 
with a mixture of flax, tow, or other fibre used in the manufacture of textile 

abrics. 

1402. J. McKay, Walmer Bridge, Lancashire, and J. Stexnovse, Pentonville, 
London, “ Preparation of materials for sizing or aressing yarns, &c.”— 
Dated 29th April, Is68. - 

In carrying out this invention the patentees take China clay or pipe clay, or 
other similar clays, and add thereto the requisite quantity of starch or 
amvlaceous or farinaceous matters obtained from wheat, rice, potatoes, horse 
chesnuts, sago, tapioca, salop, or any other convenient source. Previously to 
mixing them with the clay they usually convert the whole or a portion of the 
starch or amiylaceous matter they contain into dextrine or British gum. This 
they effect by any of the known methods, such as heating them with dilute 
sulphuric, hydrochloric, nitric, acetic, or other suitable acids or mixtures of 
any of them, or by heating them alone to a temperature of about 300 deg. Fah. 
1411. J. Denpy and J. R. Bearn, Manchester, “ Woven fabrics.”—Lated 30th 

April, 1868. 

Here the inventors take the silk noils which are ordinarily wasted, and re- 
duce them to a state of yarn by teasing or otherwise preparing, and then dye 
the said yarn any desired colour or colours, so that it may be woven any 
pattern or design, and thus produce a silk fabric from a material almost 
worthless, 

1420. W. R. Lake, Southampton-bui'dings, Chancery-lane, London, “‘Spinning 
fibrous materials.” —Dated 30th April, 1468. 

This invention relates to machinery for spinning fibrous materials from 
suitably prepared roving into thread or yarn, and embodies certain improve- 
ments, the end of which is to exhibit, in the same machine, all the capacity 
of the flyer frame spinning machine to manufacture fine and evenly twisted 
yarns of high numbers and grade, with all the rapidity of production which 
characterises the ring spinning frame. The distinguishing features of the 
improvements may be said to consist partly in the employment of a flyer of 














peculiar construction in combination with a spindle, which flyer and spindle | 


do not change, during the filling of the bobbin, their relative positions; also in 

the employment of a peculiar device in combination with the flyer for pre- 

senting the material to be spun to the action of the flyer, which shall cause 

the same while being twisted, and until converted into thread or yarn, to per- 

sue a line of travel which is free from any gyratory movement, 

1431. J. H. Jounsoy, Lincoln’s-Inn-Field’s, ** London, Burling and shearing 
textile fabrics.” —A communni ation —Dated 'st May, 1863. 

This invention relates to certain improvements in some of the details, as 
well as in the general arrangement and combination, of the various parts of 
that class of machinery for burling and shearing textile fabrics wherein re- 
ciprocating blades having channelled and serrated cutting edges, are em- 
ployed for burling and shearing the fabric, which is held in a distended state 
in eontact with such blades. The chief objects of these improvements are 
the affording facility for accurately adjusting the distance between the con- 
tiguous cutting edges of the blades and ensuring their perfect parallelism; 
also the enabling both sides or surfaces of the piece of goods to be operated 
upon simultaneously inthe same machine. The invention is not described in 
detail apart from the drawings. 

1438. J. Binns, Brighouse, York, *‘ Looms ’—Dated 2nd May, 1868. 

This invention consists in the application of a shield or guard, of tin or 
other metal or material, placed on the picker spindle, or other convenient 
position of the going-part or lay of a looin betwixt the picker and the edge 
of the fabric or the warp thereof. ‘These guards prevent oil or other lubricant 
used on the picker spindle being thrown upon the fabric, or upon the warp, 
by the action of the picker.—Not proceeded with. 

1440. J. Maistre, Ville-neuvette, France, ** Dyeing wool.”—Dated 2nd May, 

This invention has for its object a process for dyeing wool in large 
quantities any shade of blue by vegetable indigo or mineral indigo arising 
from the distillation of tars, without the use of dyer’s woad vats, with 
potass, The details of the invention are voluminous. 


1445, J. L. Buppen, Fenchurch-street, London, ** Drying wool, &¢.”"—Dated 
ind May, '858. 

This invention has for its object improvements in machinery or apparatus 
for drying wool, or for discharging moisture from fibrous, granular, or other 
materials, by centrifugal action thereon, whilst rotating within a drum of 
conical form arrranged to rotate in a horizontal or nearly horizontal position, 
whereby a self-feeding and self-discharging drying apparatus is obtained. 
1456. W MaRsHALt, Nottingham, “‘ Clipping lace. &c.’’—Dated 4th May, \868. 

Heretofore the machinery used in the clipping of lace and other fabric 
consisted of two, or at most three, cutting blades lying flatwise on each side 
of a two-edged central blade, such central and side blades being maae 
capable of adjustment either towards or from each other, according to the 
requirements of the fabrics to be cut. Now in this invention the patentee 
employs two, three, or more blades, each blade being capable of adjustment 
separately, and, moreover, he employs several sets of these blades, each set of 
blades performing cutting operations at one and the same time. 


1466. J. CLoven, Keighley, York, “ Screw gill-boxres for preparing wool, &¢.”— 
Dat d Ath May, 1868. 

This inv«ntion relates to those gill machines wherein two sets of gills or 
fallers are cinployed, and the improvements consist in having the screws 
which work the front set of gills placed outside of, and separate from, and 
driven independently of, the screws which work the back set, whereby the 
gills or fallers can be so arranged that one set will work nearly in contact 
with the other set, that is, the front gills, in rising, will be nearly close to the 
back gills when falling, by which means the patentee is enabled to operate 
upon short stapled wool, alpaca, mohair, or other fibre, and by employing 
change gear to the driving of the screws the relative speeds of travel or 
motion of the two sets of gills may be vasied to any desirable extent, and 
thereby be also capable of operating on long stapled wool, alpaca, mohair, or 
other fibrous substances. 

1474. J. Lamp and 8. Tovey, Kidderminster, “ Bobbin frames for carpet 
looms.” — Dated 5th May, 1868. 

This invention has for its object a cheap and simple mode or method of 
imparting the requisite friction or drag to the bobbins containing the yarn 
employed in the weaving of Brussels and other like carpets, and consists 
essentially in dispensing with the pins, pegs, or axes hitherto used, and which 
are passed through the centre of each bobbin, and rest in slots or notches cut 
in the frame.— Not proceeded with. 

1476. J. WriLKtnsow, jun., Hunslet, Leeds, ‘* Printing carpets."—Dated 5th 
May, 1868. 

This invention relates to improvements upon, or modifications of, the 

printing machine for which the inventors obtained letters patent dated 25 





Sth 
April, 1865 (No. 1155), so as to adapt the same to printing looped or terry 
carpets We cannot here give space to the details of the invention —Nut 
proceeded with. 
1495. M. A. Murr and J, M’Itwuam, Glasgow, “ Power looms.”—Dated 7th 
May, 1868. 
This invention is not described apart from the drawings. 
1506. W. E. Gence, Wellington-street, Strand, London, ‘‘ Throstle frames for 
spinning flax, tow, &c.”—A communication. — Dated 7th May, 1868. 
This invention is not described apart from the drawings. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ce. 
1386. A. Jack, jun., Maybole, Ayr, ** Reaping machines.”"—Dated 28th April, 
1868. 

This invention consists in an arrangement of mechanism whereby the 
cutters and delivery rakes may be thrown out of gear simultaneously, and 
either two or three delivery rakes may be used to deliver the corn from the 
platform when cut.—Not proceeded with. 

1436. T. Hawkes, F. W. and G Spencer, and J. Stenner, Tiverton, 
Deon, “ Seed and manure drill.’—Lated 2nd May, 1868 

This invention consists of a suitable box or boxes of the devised shape for 
containing the seed or manure, mounted on a proper frame and wheels, with 
tins, coulters, levers, and weight¥of similar construction to those in present 
use. In this improved manure box holes are formed in different places in 
the bottom of the box, or on either side, one or more holes being over one or 
more of the tubes which convey the manure to the ground, The lower part 
of the manure box is made of hard wood, iron, or any other suitable material, 
the shape corresponding to the cylinders or stirrers. In the box are placed 
suitably-formed stirrers, consisting of cylinders of any required length or 
diameter, hav.., projections of any desired number, size, or shape, which 





| 


revolve on an axis, and so to act as to move the manure in the bottom of the | cr other open cylinder and a screw conveyor, which operate together, so as to 


box, stirring no more than is actually necessary.—Not proceeded with. 

1491. J. G. Waker, Bonnington, Midlothian, and C. Stein, Leith, Mid- 
lothian, ** Separating tares and other impuriti:s from grain and other 
seeds.”~— A communication — Dated 6th May. 1868. 

This invention consists in employing a spout through which the grain, 
pulse, or other produce to be cleansed, falls upon a cone, in travelling down 
the surface of which cone the tares and other impurities, from their form and 
size, acquire a greater momentum than the grain or pulse, and on arriving at 
the lower end of the cone they fall over the lodge there situated, whilst the 
grain or pulse, having a less momentum, and being also, to some extent, 
impeded by its form, does not fall over the ledge, but passes through openings 
into the interior of a hollow inverted cone, on arriving at the centre of which 
it escapes through a hole and passes over another cone similar to the first. 
1492. J. G. WALKER, Bonnington, Midlothian, “ Dressing millstones.”—Dated 

6th May, 1868, 

The hani 





here employed consists of a horizontal slide, upon which a 
saddle travels, carrying a cross-slide, and to this the cutting mechanism is 
attached The cross-slide carries a lever, the outer end of which is formed 
into a holder for retaining the tool by which the faces of the millstones are 
dressed. At the rear end or part of the slide a revolving shaft is placed, 
which carries a cam, and a small engine is fixed to the app 1s by which 
the shaft is driven, so that by the revolution of a cam a reciprocating motion 
in a vertical plane is given to the lever, and as the tool falls the necessary 
dressing cut is effected, springs or weights being placed to act upon the 
levers so as to increase the intensity of the blow. The depth of the cut is 
regulated by one or more set screws, and the arrangement of slides placed at 
right angles enables all the lines of dressing to be made parallel and similar. 

1507. R. Evans and J. Bruce, Birmingham, “ Dressing millstones.” — Dated 

7th May. 1%68. 

Here the inventors construct a machine or apparatus for dressing millstones 
in the following manner :—They fix upon a suitable framing a shaft or axle, 
to which a rapid rotation can be given, either by hand or by steam, or other 
motive power. A crank or eccentric on this shaft gives a rapid reciprocating 
motion to a connecting-rod. The connecting-rod 1s jointed to an arm sliding 
in suitable guides, and the connecting-rod gives to the arm a rapid recipre- 
cating rectilinear motion in a horizontal plane. The free end of the arm has 
a diamond fixed on its underside, and when the machine is applied to the 
millstone to be dressed, and properly adjusted and set into operation, it 
produces, by the rapid reciprocating motion of the diamond, a fine groove of 
the required depth. After the cutting of one groove the arm carrying the 
diamond is moved, so as to cut another parallel groove, and so on until all 
the grooves in one quarter are cut, without shifting the machinery or 
apparatus.—Not proceeded with. 

1508, J. Bruce and R. Evans, Birmingham, “ Bolters used for dressing flour.” 
—Dated jth May, 1-68. 

The patentees claim making the beaters of the bolters inclined or oblique 
to the axis of rotation of the reel of the bolter ; also curving the said inclined 
beaters, so as to make them follow the figure of the said reel for the purpose. 

















Class 5—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, &c. 

1301. J. and H. T. Fue, Woodbridge-street, Clerkenwell, London, ‘‘ Curtain 
poles and laths “—Dated 2ist April, 1868. 

In constructing what are termed curtain laths the inventors make the lath 
of a hollow, box-like shape, and forms a slot or groove on the underside com- 
municating with the interior, extending nearly from end to end. In the 
interior of the lath they place two spiral springs, each of which is connected 
at mid-lengrh of the lath to a block capable of sliding therein, one block being 
connected to the end of each spring. The outer ends of these springs are 
secured near the ends of the lath, and occupy, when expanded, the whole of 
the space between the two blocks before mentioned and the ends of the lath. 
A curtain is suspended from each spring by means of eyes attached to the 
underside of the spring, at suitable Gistances apart, the said eyes passing 
through and sliding in the slot in the box lath above mentioned, and depend- 
ing from the underside of the lath; the curtains are attached to the eyes by 
means of hooks, in the usual manner, and the springs always tend to keep the 
curtains crawn or closed.— Not proceeded with, 

1317. H. Hitx, Nottingham, ‘* Improvements in water-closets, and in ball and 
other cocks, taps and vaives.”-— Dated 22nd April, 1*68. 

This invention will probably be described and illustrated in a future 
number of this journal. We cannot here give space tothe details of the 
invention. 

1364. C. Drake, Renfrew-road, Kennington, near London, “ Construction of 
concrete buildings.’ Dated 25th April, \s63 

The patentee claims, First, the construction and use of, in erecting concrete 
buildings, apparatus consisting of flanged iron plates, supported by iron 
uprights secured against the face of the wall, such plates being capable of 
being shifted upwards step by step upon the uprights, and of being locked 
to them in the several posi by bolts or pins passing through holes in the 
uprights, and in the flanges of the plates. He also claims the construction 
and use of angle plates to form the angles or corners of walls, as described. 
He also claims the use, to connect the front and back plates and uprights, of 
metal straps with pinholes in them at various distances, so that the length 
may be adjusted to the thickness of the wall required, such straps passing 
through holes prepared for them in the uprights and plates, as described. He 
also claims the combining scaffold brackets with the uprights, as described. 
He also claims the construction and use, in erecting concrete buildings, of 
apparatus consisting of frames connected or bolted directly the one to the 
other, and tied together by straps passing through the wall, such frames being 
capable of being shifted upwards step by step upon the straps which are built 
into the wall. 

1416. S. Parr and A. StrowG, College-hill, Cannon-street, London, “ Combin- 
ing certain materials in the construction of walls and the roofs and floors of 
houses, &c.”— Dated 3th April, 186%. 

This invention consists of improved modes of arranging or disposing and 
connecting together tubes of metal, terra-cotta, or plastic clays, and of tieing 
them together so as to combine strength with lightness and durability in the 
construction of walls, and the roofs and floors of houses and other buildings. 
1452. C. P. Aston, Cheisea, “ Chimney tops or pois “—Daied 4th May, 1868. 
his invention relates to those chimney tops or pots in which the opening or 
openings for the egress of the smoke is or are not at the top of the pot, and 
consists in continuing the vertical opening of the pot through the top, and in 
fitting in the upper part of the pot a hinged cover or lid, weighted or not, 
which in its normal position closes the top opening of the pot. But when the 
brush is passed up the cover is pushed open to allow it to pass, and when the 
brush is withdrawn the cover falls of its own weight —Not proceeded with. 
1444. W. R. Lake, Southampton-buildings, Chanceru-lane, London, ‘ Generat- 

ing gas, and mixing the same with atmospheric air far heating and iilumi- 
nating pur poses.’— Dated 2nd May, 1563. 

In carrying these improvements into practice the inventor constructs a 
furnace in such a manner that the fue] shall, First, be exposed to distillation 
within the furnace walls, and the combustible gases thus evolved, after being 
properly mingled with atmospheric aur, or air or steam, are burned, while the 
solid residuum is moved to another part of the furnace and used for the pur- 
pose of heating fresh fuel and igniting the combustible gases, the surplus 
heat being applied to the generation of steam, or to whatever other purpose it 
may be desired. 

1478. J. M. Sranuey, Rhyl, “ Obtaining hot air for heating buildings,”"— 
Dated 6th May, 1368. 

Here the inventor constructs a chamber ‘of brick, or other material, in 
one end of which is placed the furnace. He forms either longitudi- 
nally or transversely in this chamber a number of partitions extending 
nearly from side to side, and running from each side alternately. The 
heat arising from the combustion of the fuel in the furnace is thus 
compelled to take a zigzag course, and is detained as long as possible 
in the chamber, escaping at the end furthest from the fire hy a flue 
leading to a chimney or where most convenient. 
formed of a plate of iron, on which is built another chamber with partitions 
pattially across it, similar to those already described. The roof of the upper 
chamber may be made of fire brick or other good non-conducting substance. 
In one end of this upper chamber he provides an opening for the admission 
of atmospheric air, which becomes heated in its passage over the iron plate 
and round the partitions already described, escaping by an outlet at a higher 
elevation than the inlet. The heated air can be then conducted in earthen or 
other pipes or flues to any part where it may be wanted.—Not proceeded with. 
1502. R. Hartow, Leaton Norris, Lancashire, *‘ Supplying water to, and 

withdraw ng water from, baths, wash basins &c."”—Dated 7th May, 1868. 

This invention has for its object the construction of an apparatus for sup- 
plying hot and cold water to baths, wash basins, or other receptacles more 
speedily than has hitherto been practicable, and in providing convenience for 
taking off the “ overflow” and waste water in one and the same article or ap- 
paratus, and consists of a double valve arrangement, each valve being worked 
by a three threaded screw spindle, one of such valves supplying the hot and 
the other the cold water into a central compartment, which communicates 
with a vertical cylindrical vessel connected near its lower extremity to the 
hath or other vessel to be supplied with water, the bottom of such vessel be- 
ing provided with a seating for an annular val.e disposed upou the end of a 
length of pipe or cylinder of smaller diameter than the vessel in which it is 
placed.—Not proceeded with. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1427. A. B. Cuttps, Mark-lane, London, “* Separating mixed, powdered, or 

other substances.” — Dated \st May, \868. 
The nature of this invention consists, chiefly, in the combination of a wire 



















The roof of the chamber is i 








effectually and expeditiously separate the gunpowder from the ial wi 
which it is mixed. When the different materiale are separated from cosh 
other they are inexplosive. 
1501. R. H. Cornisu, South Molton-street, London, ** Eatrenching tools in 
tended to be applied to fire-arms "—Dated 7th May, 163. : 
This invention relates to entrenching tools intended to be applied to fire- 
arms, and fitted into a recess formed in the butt end of the stock of the gun 
and the feature of novelty in this invention consists in so constructing and 
attaching the handle as that it may be rigidly connected to the blade of the 
tool when the tool is required for use.—Not proceeded with. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cuoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1453, J. Werte and L. Hinscnnorn, Hatton garden, London, *‘ Lockets,” 

—A communication.— Dated 4th May, 1868. ; 

The object of this invention is to construct lockets in such manner that a 
brooch can be fitted and secured therein so as to form the front ornament of 
the locket, and in such manner that the brooch can be readily taken out and 
worn alone as an ordinary brooch.—Not proceeded with. 
1493. W. Harvig, G/asgow, ** Lamps and lanterns.” —Dated Gth May, 1868, 

According to this invention the lantern in which the lamp is placed is con- 
Structed in two divisions or chambers. with two bottoms enclosing an air 
space between them, and connected therewith is a tube or passage passing 
down from the top of the lantern, through which the air necessary for the 
combustion of the oil in the wick is supplied. The lamp is double cased, and 
has an air space around it which communicates directly with the air Space 
enclosed by the two bottoms before referred to. The top part of the air space 
surrounding the lamp is enclosed by a cap in the ordinary way, through 
which the flame escapes, and the entire lamp is enclosed in the lantern by a 
sliding door, so as to form a separate chamber, and to cut off access in that 
way with the atmosphcre of the outside chamber. The upper part of the 
lantern is also formed double, with a conical cap inside and a hole in the 
centre, through which any smoke or unburnt gases given off by the combus- 
tion of the oil escapes. ‘The chimney of the lantern is so formed that, in case 
of astorm, when air may blow down the top opening, it cannot reach the 
flame, but is deflected by means of the cone, and escapes through side open- 
ings. The preceding refers to one part of the invention only. 
1496. H. A. BonNEVILLE, Sackville-street, Piccadilly London, “* Spring mat- 

tresses and seats ""—A communication. — Dated 7th May, 1868 

This invention relates to a novel kind of spring for mattresses and Seats, 
consisting in a spiral, of which one-half of the spires is juxtaposed, whilst the 
other half is wound apart from one another. One-half of this spring is, 
therefore, capable of extending itself, whilst the other half, on the contrary, 
may be compressed. It may be used horizontally or vertically, . 











Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1397. W. Wricut, Mostyn, Flint, ‘‘ Manufacture of iron and steel.”—Dated 

29th April, is638. 

In the manufacture of malleable iron from spongy iron the patentee finds 
great economy is obtained by using a quantity of pig iron together with the 
spongy iron, and that a better yield is obtained than can be got from either 
of them separately. He obtains the spongy iron from artificial or natural 
oxide of iron, and especially from the residue of burnt copper ores; the 
oxide is reduced to the spongy metallic state by any of the well known direct 
processes. 

1403. H. Deacon, Appleton, Lancaster, ‘* Manufacture of chloride.”—Dated 
29th April, 18° 8. 

The patentee claims, First, the continuous production of chlorine by pass- 
ing a current of hydrochloric acid gas and atmospheric air, by preference mm a 
heated condition, over-heated compounds, which, er one of the elements of 
which, must have the power of absorbing oxygen, either before being heated 
or when heated, and must possess- when subsequently treated with hydro- 
chloric acid, and heated either alone or in the presence of oxygen —the power 
of decomposing such acid, and of ultimately yielding chlorine as one of the 
results of the decomposition. Secondly, the continuous production of chlorine 
by passing a current of hydrochloric acid gas and atmospheric air, by prefer- 
ence in a heated condition, over heated substances, porous or otherwise, which 
are impregnated or mixed with metallic compounds, such as are hereinbe- 
fore mentioned and described. 

1405. J H. Jounson, Lincoln's-inn-fields, London, ** Preserving meat, &c.”— 
Dated 29th Apri, 18s. 

The patentee claims the curing and preserving of meat and other animal 
substances by completely freezing the meat, and subsequently thawing it 
whilst immersed in brine or other antiseptic solutions. 

1405, F. Wise aad E. Pirin, Chandos Chambers, Adelphi, London, “‘ Effecting 
the separation or remocal of foreign matters or impurities from water.” — 
Dated 30th April, \>6S, 

The inventors submit the water to the action of substances which, by ad- 
mixture therewith, have the effect of throwing down, separating, or removing 
foreign matters or impurities, preferring caustic baryta when treating water 
impregnated with earthy matters, for which purpose the inventors employ 
vessels containing series of cells, chambers, or passages, the upper parts or 
portions of which communicate with each other at their respective ends alter- 
nately, so that the water under treatment in passing from the inlet to the exit 
openings of the apparatus is compelled to traverse each of the entire series of 
horizontal cells, chambers, or passages, while traversing which it will be 
subjected to the constant action of the caustic baryta or other substance or 
substances mixed with it.—Not proceeded with, 

1422. J. H. Jonyson, Liacoln’s-inn-fields, London, “ Manufacture of gelatine.” 
—A communication.— Dated 30th April, 1565. 

This invention consists in the employment of sulphurous acid for dissolving 
the bones in the process of manufacturing gelatine, such acid possessing the 
property of completely dissolving the salts of the bones, and, consequently, 
the inconvenience of a quantity of chloride of calcium being left in the gela- 
tinous cells of the bones (as is the case in the old process wherein muriatic 
acid is employed) is obviated. 

1424, C. D, Apex, Southampton buildings, Chancery-lane, London, ** Improved 
colouring matter from ansline."—A communication.—Dated ist May, 186%. 

Here about 21b. avoirdupois of aniline at 190 deg. are mixed with about 
10 lb. of liquid arsenic acid of 75 deg., and this is heated in a suitable retort 
or vessel, the compound being maintained at boiling point until it thickens 
and rises, which completes the operation. The vessel is then quickly with- 
drawn from the fire, as otherwise the compound boils over, to prevent which 
a jet of cold water may be introduced. The rising of the compound is the 
best sign of the operation being completed. 

1430. P. MARiiIn and A. Tack, Brussels, ‘‘ Transforming hydrocarbon oils 
into gas for iliuminating and heating purposes.” — Dated 1st May, 1888. 

The patentees claim the transformation of liquid hydrocarbons, and 
especially the heavy or dead oils of coals called creosote, into gas by the 
following means :—First, they reduce or convert the hydrocarbon oils into 
vapours in any distilling apparatus. Secondly, into the tube by which the 
hydrocarbon vapours pass from the still they introduce a jet of steam, which 
is to have the same direction as the hydrocarbon vapours. Thirdly, they 
cause the vapours and steam mixed to pass into ordinary gas retorts, which 
can thus be used without any alteration. 

1449. W. E. Gepce, Wellington-street, Strand, London, “ Applying a coating of 
silver upon any animal, vegetable, or mineral substance.” —d communication. 
— Dated 4th May, \868. 

This invention consists in passing the article to be operated upon, First, 
into a bath of sulphuret of carbon slightly phosphorated ; Secondly, into a 
solution of nitrate of silver ; Thirdly, in reducing the silver thus deposited by 
placing the article in a current of hydrogen gas. 

1457. W. Estor, Hampstead, and M. Texrero, Belsize Park-garders,“ Pre- 
serving animal and vegetable substanc:s.”” —Dated 4th May, \*0s. 

The patentees claim the use and application of sulphurous acid and 
chlorine gases concomitantly, or in a mixed condition, for the preservation of 
meat, poultry, game, fish, hides, and other animal and vegetabie substances, 
substantially as described. 

1462. C. W. S1emens, Great George-street, Westminster, ‘‘ Manufacture of cast 
steel.”’— Dated 5th May, 18 8. 

This invention relates to a former patent dated 2Ist August, 1867, No, 2395, 
and consists in the addition of certain materials to the bath of liquid metal in 
the furnace with the view of removing from the steel impurities, such as 
silicon, sulphur, and phosphorus.—WNot proceeded with. 

1470. D. R. Macerecor and P. Taysen, Leith, Edinburgh,“ Paint for the 

‘cion of tron and other meta/s fiom the destructive influence of sea 

*.’ —A communication.— Dated 5th May, 186%. ; 
The patentees claim the manufacture of paint for the protection of iron and 

other metals from the destructive influence of se4 water, and for the preven- 

tion of fouling, by combining quicksilver, turpentine, and red lead, as 
described, 

1473. F. J. Kine, Leadenhall-street, London, *‘ Preparing potatoes for preserva- 

tion,’’— Dated 5th May, 1865. 

This invention has reference to a mode of separating the skins from pota- 
toes intended for further subsequent treatment, with a view to preservation or 
for immediate consumption, and cousists, essentially, in forcing the potatoe 
pulp after the potatoes have been first sufficiently steamed or boiled through 
a bag or bags of canvas or hair cloth, or net, or other like textile fabric, by 
the aid of hydraulic or other pressure, such straining fabric being supported 
when necessary by a perforated plate or wirework. 
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W481. J. Youna, Aspull, Lancashire, “* Ovens to be employed in the 
of fuel termed coke, oil, and gas."—Dated 6h May, 1868. 

The patentee claims the construction of an oven, retort capable of manu- 
facturing coke, oil, and gas in one operation, and for the manufacture of good 
oil and coke, by withdrawing the former as formed, and hardening the latter 
by protracted contact with the returned gas. 

2483. J. and J. B. Paumen, Bow, ** Friction matches and fuzees.”—A commu- 
nication.—Dated 6th May, \*68. 

This invention has for its object the manufacturing friction matches and 
fuzees with an igniting composition, which has no smell, and which contains 
no phosphorus, or only contains phosphorus in its amorphous state. For this 
purpose an igniting composition is employed, which is composed of hypo- 
sulphite of lead, in combination with other materials containing oxygen in a 
loosely combined state, or so that they will readily yield it to other substances 
having an affinity therefor.—Not proceeded with. 

1484. H. J. Davies, Dalton-in-Furness, “‘ Compositions for cleaning gold, silver, 
and plated goods.”"— Dated 6th May, 1868. 

Here the inventor employs a composition of borax, glauber salts, blue 
vitriol, cyanide of potassium, alcohol, and aromatic spirits of ammonia, in cer- 
tain proportions.—Not proceeded with. 

1489. M. Henny, Fleet-street, London, ** Manufacture of steel and iron, &¢.”— 
A ecmmunication, - Dated 6th May, 1868. 

The patentee claims, First, the method described, according to which 
ores, minerals, metals, metalloids, oxides, sulphides, metallic or metalli- 
ferous substances or compounds, to be reduced, roasted, smelted, converted, 
cast, manufactured, or treated, and the lime-clay fluxes or other accessories, 
together with the fuel or carbon required, or a portion of such fue) or carbon, 
are reduced to a state of fine powder and mixed together in properly-regulated 
quantities, and tritarated or agglomerated, or rammed and compressed (the 
mixture being slightly moistened), substantially as described ; Secondly, the 
improved arrangement and combination of parts constituting the improved 
furnace described ; Thirdly, the employment of refrigerating apparatus, so 
disposed as to cool the gaseous or aeriform products of combustion in their 
exit from the furnace, substantially as described. 

1509. R. K. Mituer and A. B. Herrert, Edinburgh, and H. Watson, 
Newcastle-on-Tyne, “* Knotters for straining paper pulp.”—Dated 8th May, 
1868. 

This invention relates to the construction of knotter bottoms of a material 
whereby they can be moulded into shape at a cheap cost. The material 
employed is vulcanite, the recesses and ribs being formed in moulds, after 
which the thin slits or openings at the bottom of each recess are cut through. 
—Not proceeded with. 

1516. J. A. Jones, Middlesborough, “ Manufacture of tron and steel.""—Dated 
8th May, 1868. 

The patentee claims, First, the production of steel by the preparation of a 


a) 





crude metal or iron from pig or cast iron, and melting the same into steel, 
without such pig or cast iron being submitted to a puddling process, substan- 
tially as described ; Secondly, the preparation of wrought iron for ordinary 


purposes from pig or cast iron in the manner described, so as to obviate the 
necessity of submitting such pig or cast iron to a puddling process, substan- 
tially as described ; Thirdly, the preparation and use of a bath of slag or 
cinder, imto which the first few loads of materia) resulting from the various 
processes described are placed, as and for the purposes described. 





Class 9.-ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1319. H. D. Cnanp, Fenton, Devon, ‘| Buildings.” —Dated 22nd April, 1868. 

This invention consists in certain arrangements for facilitating the erection 
of plain and ornamental buildings, and for giving them (without employing 
skilled labour on the works) the appearance of stone structures.— Not proceeded 
with. 

1334. C. B. and J. Hanpicx, Brooklyn, New York, {U.S., “ Direct-acting 
engines and pumps ""—Dated 23rd April, \868. 

The patentee claims, First, a valve chest and prismatic or cylindrical 
valves, with openings at the ends of the valve seats covered by a removable 
cap to give easy access to the valves and seats. Secondly, a stationary piston 
in combination with a cylinder formed with or attached to a valve substan- 
tially as described. Thirdly, certain discs and recesses at the end of the 
cylinder above referred to, in combination with the valve above referred to, 
to cushion the valve and prevent concussion, substantially as set forth. 
Fourthly, the parts in the valve seat arranged as shown in combination with 
the steam valve and auxiliary valve, as and for the purposes specified. 

1343. C. Brown, Dublin, “Baking.”—Dated 24th April, 1868. 

This invention consists in constructing apparatus of two or more plates or 
casting placed one above another, such plates or castings having transverse 
internal channels or pipes, each channel or pipe opening at each end into a 
longitudinal channel or pipe. One Jongitudinal pipe forms the inlet, and the 
other the outlet for a supply of steam or other fluid. The plates are supported 
by collars or bosses which are threaded internally, and are mounted on up- 
right threaded shafts or columns. The collars or bosses are each firmly 
secured to or formed in one with a worm wheel or a bevel wheel, and these 
wheels are geared into by corresponding worms or bevel wheels on transverse 
shafts, of which there is one at each end of every plate. The two transverse 
shafts are connected by chains, or by gearing, so that when one shaft is turned 
by a crank handle, or otherwise, the other shaft turns equally and simultane- 


the perforated plate or bottom is raised by closing the valve in the hollow 
piston, and communicating with the cistern, which will have the effect of the 
water ing upon the surface of the hollow piston-rod, and thereby 
elevating it with the movable bottom and the material in the cistern to any 
desired position, which will enable the attendant to remove the whole or any 
portion of the material ; the hollow piston, and movable or perforated plate 
connected therewith, can now be lowered by stopping the communication with 
the pressing medium, and permitting the fluid in the lower cylinder to 
escape, after which the operation can be repeated. 

1358. L. Manson, Eagley, Lancashire, “ Means for retaining the outer ends of 

tapes, ribbons, dc.” —Dated 25th April, 1868. 

This invention relates to the retention of the outer end (which is ordinarily 
left unfastened or loose) of tapes, ribbons, and similar narrow fabrics or paper, 
and consists in the application and use of metallic wire or other suitable 
material, or thin plate, employed as a b'nding or retaining band, cincture, or 
loop, so bent or formed as to embrace the loose end of the tapes, ribbons, or 
similar narrow fabrics or paper, and also the fold or layer or folds of paper or 
ribbon beneath such loose end, so that, as the loose end (which projects 
slightly beyond the said band or cincture) is pulled to unwind the tape or 
fabric, the band runs or slides upon the lower fold or layer, and constantly 
holds the upper layer on to the lower, so that wherever the tape is cut the 
remaining and projecting end is held close, and prevented from unwinding 
further. —Not proceeded with. 

1382. E. McDonne.t, Fareham, Hants, ‘* Concrete or cement.” —Dated 28th 
Aprit, 1868. 

This invention consists in the combination of ground chalk, ground stone, 
lime, grit, shingle, and broken stones of all sizes and descriptions, vegetable 
or mineral pitch and tar, and ground burnt clay in certain proportions. 

1388. A. Dierz, New York, U.S., “ Treating or preparing and refining glue.” — 
Dated 28th April, 1868, 

The patentee claims treating glue with resin, or proper resinous substance, 
and petroleum or hydrocarbon, or fixed oils, substantially as and for the pur- 
poses set forth. 

1367. J. Arxtys, Bir gh 
Dated 25th April 1868. 

The patentee claims ornamenting sheets or plates of metal by the use of a 
patent plate applied to one side of the sheet or plate to be ornamented, in 
conjunction with a sheet of tin or other soft metal or alloy, or sheets of paper, 
or other soft non-metallic, or a coating of a soft or yielding material applied 
to the other side of the sheet or plate to be ornamented, the said sheet or 
plate to be ornamented, together with the said pattern plate and sheet material 
or coating at its back, being passed with considerable pressure through a pair 
of rolls, or making the pattern on the surface of one of the rolls instead of 
using a separate pattern plate, substantially as described. 

1363. R. Cocker, Cockspur-street, Charing Cross, London, ‘* Purifying, seasoning, 
and preserving wood.’—A communication.— Dated 25th April, \868. 

The patentee claims, First, purifying, seasoning, and preserving wood by 
first freeing it in the manner described from substances liable to spontaneous 
decay, and afterwards impregnating it with any of the substances specified, 
or their equivalents by means of high steam pressure, substantially as described. 
Secondly, impregnating wood with any of the substances specified, or any other 
substance, by means of high steam pressure, when the steam is generated and 
superheated in the same boiler or retort in which the wood and impregnating 
substances are contained, and subjected to steam pressure, substantially as 
set forth. Thirdly, subjecting any object or substances to high steam pressure 
when the steam is generated and superheated in the boiler in which the objects 
or substances are contained, and subjected to high steam pressure, substantiallv 
as herein specified. 

1368. J. Pempenton and T. Huenes, Birmingham “ Supports for fire trons.” 
—Dated 25th April 1868. 

Here the fire irons are suspended or hung vertically near the fire place, and 
can readily be taken hold of and removed for use without stooping.—Not pro- 
ceeded with. 

1372. C. TrpmaRsn, Buckingham, “Locks.” —Dated 27th April, 1868. 

This invention consists of certain improvements in locks, whereby the bolt 
of the lock, when shut into the staple in which it is to engage, expands, and 
its ends are made to hook or engage with the said staple, so that the insertion 
of an instrument between the end of the bolt and the staple cannot be made 
to separate the lock from the said staple.—Not proceeded with. 

1390. W. Wurrwortn, Leeds, “ Sewing machines.” —Dated 28th April, 1868. 

According to one portion of this invention the eye of the needle is made to 
project on one side, whilst the other side is perfectly straight, which prevents 
the material worked upon from being sewn in a slack or loose manner, and 
allows space for a contrivance, which the inventor calls a tumbler, to catch 
the thread, make sure of its stitch, and throw it over.—Not proceeded with. 
1392. J. Borromiey, Laister Dyke, Yorkshire, ‘‘ Umbrellas and parasols.”— 

Dated 28th April, 1868. 

This invention comprises much detail which we cannot with advantage give 
space to here. 

13%. S. Rownotuam, Birmingham, *‘ Birdcages."—Dated 29th April, 1868. 

The patentee claims the manufacture of birdcages of parkesine, in combina- 
tion with other suitable materials; also the manufacture of birdcages of 
metal, or partly of metal, and coating the said metallic parts by electro 
deposit. 
1396. T. and 





, ting sheets or plates of metal.”— 


J. Copx, Liverpool, “ Machinery for moulding, pressing, and 
Cavendish and other tobacco.""—Dated 29th April, 1868. 





ously. By these means the several plates can be moved up and down to bring 
them nearer to or farther from each other, as required. Brackets carried from 
the plates to the transverse shaft help to support the shafts. For baking, hot 
pressing, or other heating purposes, steam or other heating medium is caused 
to circulate through the channel or pipe of the plates, while for cooking 
purposes cold water, or other cooling medium, is caused to circulate through 
them. 

1846. D, C. Lowzrnr, Southampton-buildings, Chancery-lane, London, ‘‘ Wire tie 

for securing bales” .— Dated 24th April 1868. 

Here the portion of the tie which encircles the bale or truss is formed of 
wire.or other metal wire of the proper size or gauge to give the required strength. 
At one end of the tie the patentee forms a loop by turning back and twisting 
or cooling the extremity of the wire. In this loop he secures a hook, which 
is also formed of iron, or other suitable metal wire, such being of a larger size 
than the other wire to render the tie equally strong in all parts. At the other 
end of the tie he forms another loop or eye, and when the tie has been arranged 
around the bale or truss, the hook is inserted into this eye, the two ends of the 
tie being thereby securely coupled together. 

1349. J. Wernentut, Chapel-street West, Mayfair, London, “ Apparatus for 
scoring or marking at billiards, &c.”"—Dated 24th April, 1868. 

This invention consists in adapting to the movable rollers which carry the 
numbers or spots, as the case may be, for marking the game gearing for 
driving index wheels, which wheels are marked with numbers corresponding 
to the games to be recorded. Stationary fingers or pointers are set over the | 
faces of the index wheels to show their progress of rotation, and a stop 
arrangement is adapted to those wheels to prevent them from being turned 
back.—Not proceeded with. 

1354, J. A. Wevcn, R.N., Sydenham, Kent, “ Apparatus for the preservation 
of life and property at sea.” —Dated 24th April, 1868. 

This apparatus consists of an air-tight casing, somewhat tapered in form 
towards the bottom, having a central space open from top to bottom for the 
reception of the person or valuables to be saved. This casing, which may be 
in one or more compartments, and of any suitable metal or other material, 
the patentee encloses in an open framework of wood or- battens suitably con- 
nected together, which serves to protect it, and, at the same time, adds to 
its floating power. This open framework is also placed on the bottom of the 
casing, so as to form a support for the feet open to the water. He further 
provides the apparatus with one or more hollow tubes or sockets passing from 
top to bottom, each containing a signal staff for the purpose of indicating the 
position of the apparatus or buoy when in the water, to facilitate its recovery 
by the ship to which it belongs, and also for attracting the notice of a passing 
vessel should it be lost. Each signal staff is telescopic, being formed in two 
or more parts or sections fitting the one in the other, the whole being con- 
tained in the socket or sockets before mentioned. The signal staff is auto- 
matically raised out of its socket when the buoy is dropped into the water by 
means of a weighted rod sliding in the lower part of the socket. There are 
other points of detail. 

1355. J. Bernnann, Salisbury-street, Strand, London, “‘ Preparing and dress- 
ing ores and minerals.""—Dated 24th April, 1868. 

This invention relates to an improved method and means for washing or 
separating different ores and minerals from each other, and also from their 
matrices and other impurities. One modification of carrying out this part of 
the invention consists of the following arrangement and means:—In a 
cylindrical or other suitably-formed vessel or cistern, which is secured to a 
common framing, the patentee places a chambered movable bottom, on which 
is secured a perforated top or sieve; or, in lieu of the movable chambered 
bottom, he employs a fixed bottom and a movable perforated plate, either 
being free to move watertight upwards and downwards in the said cistern 
This movable bottom or plate is placed upon and attached to a tube or hollow 
piston, and which passes watertight through the head of a cylinder placed 
directly underneath the cistern ; both the other hollowed piston and the lower 
cylinder are furnished with suitable cocks and valves for the escape of water, 
atmosphere, or other fluid, as may be required, and which may be either 
foreed or kept under a convenient head pressure until required. When any 
material is to be treated by this process, the perforated movable bottom or 
plate is supposed to be at the bottom of the cistern, and the material placed in 
it, after which water is permitted to flow into the lower cylinder and through 
the hollow piston rod and perforated plate into the cistern, passing through 
the material, which it forces up in its passage, keeping it in a state of suspen- 
sion and agitation until the whole becomes arranged according to the specific 
gravity of each particle. Water alone, and water and atmosphere, may be 
employed to obtain the desired result, according tocircumstances. When the | ; 
materials are sufficiently acted upon they are allowed to subside, after which 








The patentees claim the self-acting circular or travelling die table (marked 
C in the drawings), or its equivalent, for containing the various designs and 
forms of dies for producing Cavendish, rifle cake, or other tobaccos, in com- 
bination with the die piece (marked D in the drawings), actuated by the cam 
(marked O in the drawings), together with the general combination and 
arrangement of the machinery, substantially as deseribed and ill d in 


BIRMINGHAM AT WORK. 


(Prom our own Correspondent. ) 

THE workpeople throughout this great metropolis of indust: 
are now employed with tolerable mypwlacity in all the seincionl 
departments of engineering and mi us hardware. Now that 
the political excitement is toning down, there is every indication of 
a brisk trade up to the end of the year, and the remembrance of 
the long depression, together with the prospect of the Christmas 
festivities, are sufficient inducements to the workpeople to avail 
themselves to the fullest extent of the improved condition of 
affairs. The, principal-sources of the prevailing demand for 
Birmingham manufactures are Australia (builders’ and general 
hardware), East India . (railway material and heavy ironwork), 
South America (cheap ironmongery), and the home market. The 
inquiries from the Continent, Dope China, and the United States, 
justnoware comparatively limi With regard to the latter market 
men of 4co| ial experience in Birmingham assure me that, 
although at present the demand is quiet, it is not, as some have 
predicted, aon wholly lost. It is quite true that the enter- 
prising manufacturers of the Northern States are formidable rivals 
to the home producers of ny hardware; and they are, to 
a larger extent ever known before, supplying their own vast 
continent with iron and metal work of almost every description. 
But itis very significant that the hardware reports lately received 
from New York 2 ache ang all indicate an advance in the 
price of American hardware, due, in most cases, to an increase in 
the cost of rownien- is rising in value, raw material 
and fuel are both getting dearer, and the consequence is that the 
wide difference in the cost of English and American hardware in 
the markets of New York Philadelphia, is, despite the 


heavy duties,. grad being reduced in favour of the 
English producer. The latest advices received in Birming- 
ham report a rable advanee in the price of nails and 


of japanned wares, and in other descriptions of American hard- 
ware there is also an upward tendency. It only requires a few 
more movements in ‘his direction to restore the rivalry between 
— and American hardware makers to something like an equal 
strife. 

The reduction of the duty on hardwares and cutlery imported 
into the P. States has given some satisfaction to the continental 
merchants , but the advantage to manufacturers generally will 
not be fgreat, and we will be more than counterbalanced by the 
heavy—almost prohibitory—import dues just imposed by the 
Government of Tasmania on English hardware. 

The “ fancy-ware” trades of Srumnghem, which are always the 
first to feel and the last to recover from a great depression, are 
only just beginning to show signs of anything like permanent im- 
pro t. O; tal buttons, sham jewellery, and the thousand 
and one gee-gaws for which the great toyshop is so widely renowned, 
are perhaps employing the workpeople— many of whom are females 
—from four a- to five days per week on the average. Steel 
pens are in good demand, and the factories -twelve in number 
—are in steady operation, The weekly production no d 
100,000 consuming 








w 
ten tons of steel, and employing 2000 
gir nearly 400 men, What an indication do these figures 
afford of the extent of cacethes scribendi among all ranks and con- 
ditions of men! Papier méché is improving in demand, the num- 
ber of hands in this trade now having employment here 
seneng at 1000. Mr. Aitkin informs us that in the produc- 
tion of what may be termed legitimate articles of papier médché, 
such as trays, waiters, &c., the trade is not permanently increasing, 
but there is no falling off in the demand for large articles of furni- 
ture and chairs of combined papier mdéché and wood. Mr. Fred 
Walton, of bees ser pte is introducing with considerable 
success a combination of papier mdché and iron for trays and 
waiters, a process which enables him to give these articles the two 
desirable qualities of and lightness. 

Coach furniture, which is the chef d’euvre of the neighbouring 
town of Walsall, is in better request this week. All the electro- 
platers report business improved. Bridle bits occupy the work- 
people tolerably well, A manufacturer of these articles informs 
me that since malleable iron bits have been introduced the trade 
has considerably degenerated. A generation ago all the bits were 
forged with the hammer, and both forgers and “finishers” or 
“‘ filers” could earn fair wages. But with the commencement of 
malleable casting these palmy days came to an end. At present 
scarcely any class of men have to work harder for less money than 
the malleable bit filers. Even when work is plentiful they are only 
able to earn a bare subsistence, In connection with the spring- 
hook trade x" ay Ace article is now being made in 





the drawings. 








Sriictc ActD.—Rosé showed, some time since that silicic acid 
occurs in two conditions—the one is always crystallised and has a 
specific gravity of 2°6, the other is always amorphous and has a 
density of 2°2 to 2°3; whilst Jensch has i an amorphous 
silicic acid with aque ones of 2°6. Von Rath has recently 

ined a new mi 1 found in a voleanicp orphyry at Cerro, 
8. Oristo! near Pachuca, in Mexico, to which he has given the 
name of Tridymite. It is silicic acid, has the low specific gravity 
of 2-2, and occurs in the form of small, well-developed transparent 
crystals, belonging to the hexagonal system. 


Parntine Zinc.—A difficulty is often experienced in causing 
oil colours to ere to sheet zinc. Boettger recommends 
the employment of a mordant, so to speak, of the following 
composition :—One part of chloride cf copper, one of nitrate 
of copper, and one of sal-ammoniac, are to be dissolved in 
sixty-four parts of water, to which solution is to be added 
one part of commercial hydrochloric acid. The sheets of 
zine are to be brushed over with this liquid, which gives them a 
deep black colour; in the course of from twelve to twenty-four 
hours they become dry, and to their now dirty grey surface a coat 
of any oil colour will firmly adhere. Some sheets of zinc prepared 
in this way, and afterwards painted, have been found to entirely 
withstand all the atmospheric changes of winter and summer. 


THE RAILROAD AND THE InDrIANS.—A freight train on the Union 
Pacific Railroad was stopped on the 30th October, about two miles 
west of Alkali Station. The train was captured by cutting the 
ties in the centre, and thus s' ding the rails, so that when the 
cars came along about two o'clock in the morning, they were piled 
up together and made a perfect wreck. One of the firemen was 
jammed in between the locomotive and the tender, where he 
remained for three hours, suffering the most horrible torture, after 
beseeching the engineer to kill him, before death came to his relief. 
All the men on the train except the engineer fled the moment 
the disaster occurred, to escape from the Indians. He, however, 
remained, and tried in vain to extricate the fireman from his 
terrible position. The rai bridge near by was burnt by the 
Indians, apparently for the purpose of destroying the passenger 





quanti chain-burnisher,” used for cleaning polished 
work, It consists of a mat of small links fixed on a piece 
leather about 4in, square, and performs its work admirably. The 
price has fallen from 2s. 6d. to about 6d. each during the short time 
which has eagenaeiee their introduction. For all polished work, 
however, the oh makers carry off the palm, and it will I fear 
be long berore the Walsall producers are able to equal them, either 
in cost of production or chasteness of workmanship. 

The great railway works on the outskirts of Birmingham are all, 
with one ti tored to thing like active operation. 





Y —— 


The Birmingham Wagon Company (Limited), and the Oldbury 
Carriage Company (Limited) are each doing a rapidly extending 
business, _It is noticeable in many cases how much more elegant 
in design are the railway carriages made in this country for the 
Continent than those destined for our home lines. Some indica- 
tions of improvement we are glad to see in the latter, especially 
for the London and North-Western and Midland lines, for which 
some contracts are now out; butspeaking generally, it is not dif- 
ficult to observe at a glance in our factories which of the rolling 
stock is for English, and which for continental lines, by the re- 
spective,plainness and elegance of outward appearances, both in 
design and decoration. 








THE. TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

THE FinisHED Iron TRavE: Less Demand at the Works: Falling 
Off in the Retail Trade: Orders Alout: By Whom Taken—THE 
Evections: New Trade Members: The Losses—Pic Iron : Good 
Tradé: Better Prices—COAL, STONE, AND LABOUR AT THE Pits— 
HarDWARES: Continued Healthiness—Tuk Factory Acts AND 
THE HABgDWARE Districts: Deputations to M.P.’s—Jo1nt- 
Stock CoNCERNS, IN STAFFORDSHIRE IN IRON, STEEL, AND COAL. 

THE demand for finished iron is scarcely equal to what it has been 

on the average of the t three months, either on home or on 

foreign account. But there is not yet any lack of work in other 
than yeas aye departments, The merchants complain that the 

retail trade is slackening, and that unless it revives there will be a 

quiet Christmas at some of the small workshops where goods are 





train that was soon to follow, but the division super > 
Mr. Nichols, who had come down to the wreck from Alkali Station 
with a locomotive, fought his hep = al force of Indians 
— got between him and station, and succeeded in se 
graphing the r train in time to p ¢ their r ing the 
scene before the Indians dispersed. Mr. Nichols also telegraphed 
to Fort Sedgwick for troops, and a company of Pawnee Scouts and 
a battalion of cavalry, under Major Hughes, were despatched to 
the rescue; but before they arrived the Indians had fled. The 
Indians who made the raid belong to the Sioux and Cheyenne 
tribes, and were supposed to number about 1000. Great complaints 
are made along the line of the road at the inefficiency of the pro- 
tection afforded by the Government troops. They are mostly 
infantry, and are utterly unable to compete with the Indians, 
who, being well ted, bled to commit their depredations 
and effect their escape before the infantry can reach the scene of 
trouble.—New York Limes. 











pulated out of the products of the mills and forges. The 
larger cust Ss are supposed to be out of the market, chiefly be- 
cause of the elections. There are still, however, some inquiries 
about of value which will ultimately fall, in all probability, to 
different localities; as in the caseof orders just secured, or on the 
point of being booked, by « firm in the southern principality having 
got the East Indian Railway contract, mentioned last week, for 
rails, and a Hartlepool house the chairs. 

The meeting of ironmasters in Wolverhampton on Wednesday 
was occupied much more in discussing the results of the contests 
in Lancashire and Staffordshire on Tuesday than in doing business. 
The utmost astonishment was expressed at the rejection of Mr. 
Gladstone, and much regret at the loss of Mr. W. O. Foster as the 
official representative of the iron trade in Parliament. The only 
compendiiticn for the local defeat is the election for East Staf- 
fordshiré‘ of Mr. J. R. M’Clean, whose colliery property is exten: 
sive. The trade are also enumerating their successes elsewhere. 
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In addition to Mr. Roden (for North Staffordshire), mentioned 
last week; Mr. Sherriff (for Worcester), who has a large interest in 
——- ironmaking concerns ; Mr. Fothergill, South Wales; 
r. John Lancaster, L hire; Mr. Bolckow, Middlesborough; 
and Mr. Joseph Dodd, Stockton, are all mentioned as amongst 
others who will be able to uphold, from personal interest and prac- 
tical knowledge, the iron and coal trades in the next Parliament; 
and if ironmasters have not got Mr. J. L. Bell, they have Mr 
Elliott for North Durham, from whom they reasonably look for 
excellent service. ' 

The pig iron trade keeps sound, and the prices which some 
makers are getting are 2s. 6d. in advance’ of those obtained three 
months ago. 

The coal trade continues active, both for domestic purposes and 
for consumption at the works. The efforts which are being made 
to induce the ‘thick coal ” colliers to demand a rise of 6d. a day 
in wages have not yet been successful. The colliers sutfered so 
much by a strike, which lasted seventeen weeks, in 1864, that it is 
believed they will not allow themselves to be drawn into another. 

The argillaceous ironstones of the district keep in good request. 

For labour the demand is dull, and there seems to be no prospect 
of immediate isnprovement. 

There is very little new to report as to the hardware trades of 
Birmingham and South Staffordshire during the past week. Orders 
continue to arrive both from home and foreign markets in that 
improved manner of which we reported last week, and there seems 
every probability that no scarcity in demand will be felt up to 
Christmas; whilst many manufacturers confidently anticipate an 
increased activity soon afterwards. Election matters bave not 
disturbed the trade during the past week to an extent worth 
recording. The only instance of business having been suspended 
from that cause was on Tuesday, when in Wolverhampton and 
some of the surrounding localities the manufactories were closed 
during « considerable portion of the day in consequence of the West 
Staffordsbire election. ‘ 

The leading Wolverhampton hardware manufacturers, taking 
advantage of the opportunity which presented itself after the 
election of members of Parliament for the borough of Wolver- 
hampton, held a conference with Messrs. Villiers and Weguelin, 
the representatives, upon the working of the Factory Act, respect- 
ing the operation of the Factory Acts in South Staffordshire. 
The party consisted of Messrs. E. Perry, F. Walton, S. Love- 
ridge, B. Jones, W. Lees, W. H. Jones, T. Cook, and others. 
The deputation described the Factory Acts as unnecessary in 
‘Wolverhampton, had been introduced without proper preliminary 
inquiry, that it was unsuitable in many respects to the various 
trades of the locality, both as regards employers and employés, 
and that it should be repealed. If, however, Parliament objected 
to such a course, the deputation desired that the hours of labour all 
the year round should be, as heretofore, eight to seven, less one 
hour for dinner, and dividing the working time into two equal 
parts of five hours each, and not from six to six, a portion of the 
year and s2ven to seven another portion, as fixed by the Act. A 
surgical certificate, if Parliament considered it necessary, should 
be given to each young person seeking employment, free of cost, 
and the Factory Act and Workshop Regulation Bill should be 
assimilated. Infant labour was denounced as uncalled for, and a 
general system of education was advocated. The deputation con- 
sidered it unfair to mark the trading classes with the brand of 
oppression, or charge them, without proof, of overworking employés, 
and thought that it would but be even-handed justice if the opera- 
tion of the Act should be extended to every household, or that it 
should, so far as adult labour is concerned, be repealed. ; It is 
understood that a select committee, to inquire into the working of 
the Act in the hardware districts, will be applied for in the next 
session of Parliament. 

A list of the companies formed and registered in Staffordshire 

under the Companies Act of 1862 (25 and 26 Vic., c. 89), between 
June, 1867, and May, 1868, has just appeared in this district. They 
are as follows :—The anley and Bucknall Coal Company (Limited); 
Object, working coal mines at Bucknall; place of business, Buck- 
nall, near Hanley; date of registration, December 11th, 1867: 
total number of shares taken by subscribers to memorandum of 
association, 2400; nominal capital, £12,000, divided into 2400 
shares. The Staffordshire Bolt, Nut, and Fencing Company 
(Limited): Object, the manufacture and sale of steel and iron 
goods; place of business, Darlaston; date of registration, Decem- 
ber 9th, 1867; total number of shares taken by subscribers to me- 
moranéum of association, 220; nominal capital, £15,000; divided 
into 4500 shares. The Stafford Colliery Company, (Limited): Ob- 
ject, coal, tin, iron and copper mining; place of business, no re- 
turn; date of registration, March 9th, 1868; total number of shares 
taken by subscribers to memorandum of iati ; inal 
capital, £20.000, divided into 10,000 shares. The Darlaston Iron 
Bridge and Rooting Company (Limited): Object, manufacture of 
bridges, girders, &c.; place of business, Darlaston; date of 
registration, July 29th, 1867; total number of shares taken 
by subscribers to memorandum of association, 250; nomi- 
nal capital, £5000, divided into 250 shares. The Corbyn’s 
Hall, Ketley’s and Standhill’s Collieries Company (Limited): 
Object, coal mining; place of business, Corbyn’s Hall, King- 
siomford; date of registration, September 9th, 1867; total num- 
ber of shares taken by subscribers to memorandum of associa- 
tion, 216; nominal capital, £12,000, divided into 240 shares. The 
Railway Spring Company (Limited): Objects, manufacture of rail- 
way springs, &c.; places of business, Hill Top, Westbromwich; 
date of registration, September 10th, 1867; total number of shares 
taken by subscribers to memorandum of association, 70; nominal 
capital, £2000, divided into 400 shares. At the date of the last 
return seventy shares had been taken by seven shareholders, on 
which £350 had been paid. The Parkfield Iron Company (Limited): 
Object, iron mining; place of business, Parkfield, parish of 
Sedgley; date of registration, October 10th, 1867; total number of 
shares taken by subscribers to memorandum of association, 71; 
nominal capital, £100,000, divided into 10,000 shares. At the 
date of the last return 2466 shares were taken, on which £24,000 
had been paid, and there were forty-two shareholders. The Union 
Coal and Iron Company (Limited) : Object, coal and iron mining; 
place of business, Spring Vale Colliery, Sedgley; date of registra- 
tion, October 29th, 1867; total number of shares taken by sub- 
scribers to memorandum of association, 1520; capital, £50,000, 
divided into 5000 shares. At the date of last return £1645 and 320 
shares were taken; a £2 had been called on the £1645, and £10 
on the 320 shares, making the total of calls received £10,236. At 
the date of last return there were sixty-four shareholders. The 
Cannock and Rugeley Colliery Company (Limited): Object, coal 
mining; place of business, Cannock Wood, Cannock; date of 
registration, February 14th, 1868; total number of shares taken 
by suoscribers to memorandum of association, 389; nominal 
capital, £100,000. divided into 1000 shares; shares taken at date 
of last return, 80, by twenty-seven shareholders; amount of calls 
received, £64,000. 














WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

THe Iron TRADE: Operations somewhat Retarded by the General 
Election : Orders Sufficient to Keep the Works Fairly Employd : 
Probable Advance in Prices : Close of the Navigation Season to 
the Northern Ports not Affected Employment at the Rail Mills: 
Increased Orders from the United States: Fair Amount of Busi- 
-ness Transscted with South America: Continuation of Steadiness 
in the Home Trade—Tue Pic Iron Trade: Blowing Out 
Furnaces at Pontypool—Tue TiInpLaTE TRADE—THE STEAM 
Coat TRaDE--LauncH AT PemBrokg Dock—THE LATE 
InQuEzSsT AT YSTALYFERA WORKS. 

OPERATIONS at the ironworks in this district have been somewhat 

retarded, consequent upon the excitement prevailing at a con- 

tested general election, but it is satisfactory to find that the im- 


a feeling which lately set in is fully sustained, and makers 


fair demand for house coal for the London market; in steam coal 





ave sufficient orders on hand to keep their works fairly employed, 
Although no advance in prices has ‘hen place there is a tend 
to harden, and it is now generally understood that an advance wi 
take place at the next quarterly meeting. As yet, the close of the 
navigation season to the northern ports has had no effect on employ- 
ment at the leading rail mills, the increased orders from the United 
States and some of South America being sufficient to keep 
the mills going with something like regularity. Clearances to the 
United States are increasing, and some heavy cargoes are about to be 
sent from the local ports to New York and other parts of the United 
States, and as the election of President is over, and commercial 
affairs are now looked after with more regularity than previous to 
the election, deferred orders will, no doubt, speedily find their way 
to this district. There is a fair amount of business being trans- 
acted with South America, and vessels are being laden, and others 
are wanted to convey rails to that country, and shipments will 
continue to be made for some little time to come. With the con- 
tinental and other foreign markets transactions have not materially 
altered during the past week. The home trade continues steady, 
and the rise in the rate of discount by the Bank of England gives 
indicati of a decided improvement in trade transactions 
generally, and no doubt the iron trade will be somewhat benefitted 
therefrom. Bars command a ready sale at full list quotations. 
Pigs are in average request ; but, somewhat strange to narrate, the 
Ebbw Vale Company, who manufacture some of the best pigs in 
the district, have blown out one of their furnaces at the Race 
Works, Pontypool, and one more will shortly follow the same fate. 

Tinplates are in better request, ¢ uponi d orders 
from the United States, 

The steam coal trade has this week been a little brisker than for 








~) 


at the collieries is still more than sufficient to meet the demand, 
and a large number of loaded wagons are to be seen on the siding 
waiting to be taken to the place of shipment. Inquiries from the 
mail packet stations are i ing, and considerable quantities are 
being sent to the French markets, with which it is expected a large 
amount of business will be transacted during the winter months, 
To the other continental markets, including the Mediterranean 
ports, the clearances are about the average. The house coal trade 
is slowly improving, but a considerable increase in the demand 





A magnificent frigate, the Inconstant, has been successfully 
launched from the Pembroke Dockyard. Her a dimensions 
are as follows :—Length, 337ft. 4in.; breadth, 50jft.; depth in 
hold, 17ft. 6in.; burthen in tons, tons, Her armament will be 


some few weeks past, owing to a favourable change in the weather, , 
but there is still want of tonnage at the local ports. The output | 


must take place before the trade will attain a satisfactory position. | 


there is not so much doing, the trade to Hull having fallen off in 

q of the closing of the Baltic and the Loving up of 
steamers for the season. The tonnage going into Lancashire jg 
moderate. Coke continues in good request for the Trent, Derby. 
shire, and Northampton districts, 

_ No material change is noted in trade matters at Sheffield. An 
—— demand is experienced for most descriptions of edge 
tools, many orders coming from Australia and India. The best 
houses are fairly employed upon the better qualities of files, 
Most of the heavy branches are pretty active. The demand for 
railway material generally, and especially for steel rails, is good, 
orders being in course of execution on American, Indian, and Con. 
tinental account. The iron trade of the town and district has ex. 
i some improvement, but it is still not so active as could be 

esired, 

A number of more bodies have been recovered from the Oaks 
Colliery. There are still, however, a great number of corpses in 
the workings. 

The Manchester corporation proposes to acquire additional lands 
for waterworks purposes. The lands in question are situate at 
Glossop, in Derbyshire. A bill will be introduced into Parliament 
next session, to enable the Glasgow corporation to purchase the 
undertakings of the Glasgow Gaslight Company and the City and 
Suburban Gas Company of Glasgow. A proposal has also been 
brought forward for transferring the Huddersfield Waterworks to 
the corporation of that town, with powers to extend them and 
construct new works. It is further proposed to extend the Harro- 
gate Waterworks, 

The Glasgow and South-Western Railway Company proposes to 
seek powers in the ensuing session of Parliament for the acquisi- 
tion of the Glasgow, Paisley, and Johnstone Canal, 

"Messrs. Caird and Co., of Greenock, have contracted with the 
French Transatlantic Steam Navigation Company to build four 
large screw steamers. The new steamers will be in many respects 
similar to the vessels constructed by Messrs. Caird for the North 
German Lloyd, Messrs. Robertson and Co. have contracted with 
Messrs. M'Arthur Brothers, of Glasgow, to build a screw steamer 
of 500 tons for their Liverpool trade to replace the Jacinth, lately 
destroyed by fire. 











sixteen heavy guns, and her engines will very be powerful. She is 
built wholly of iron and sheathed with wood, and was designed by 
E. J. Reed, Esq., C.@., Chief Constructor to the Admiralty. 


The inquest at Ystalyfera has resulted in a verdict of ‘‘ Man- 
slaughter” against the men who had the care of the boiler at the 
time of the explosion. These were John Reed, the engineman, 
and Robert Bandle, the feeder. Both men have been committed for 
trial to the Assizes, but have been very properly admitted to bail. 
Throughout the ironworks of the southern principality the fur- 
nace-boilers most in use are of the single tube construction, like 
those used in Cornwall, with the boiler behind the furnaces. The 
boilers are thus outside the works, but these boilers possess the 
drawback of ‘having 4ft. diameter tubes, which Mr. Fairbairn 
has proved to be unfit to use at apressure from 50 lb. to691b. In 
this case the boiler was 23ft. long by 6ft. 6in. in diameter; the 
diameter of the tube was 3ft. 9in., and the pressure from 40 1b. to 
501b. It was one of twenty-four by which steam was furnished to 
an engine that worked the tin and mills of the place, and also 
pumped the water by which all the boilers were fed from a tank, 
Two furnaces worked into the tube, the flames of which were kept 
apart by a brick wall which was built inside the tube, and ran 
from end to end of it. From one furnace the flames at the time 
of the explosion were fiercer than from the other, and on the side 
of the greater heat the tube collapsed, and both ends were blown 
out. Boiler makers, and Mr. Newton, the manager, all believe 
that the cause of the accident was over-heating. This rendered 
the boiler unfit to bear pressure, and the jury recorded the verdict 
mentioned, because they believed that by the neglect of Reed and 
Bandle the water had been allowed to run short, but they recom- 
mended that by the appointment of two feeders, the engineman 
might be left free to attend to his engine, without the necessity of 
having also to look to the feed. 

The directors of the Rhymney Iron Company have declared a 
dividend of 15s, per £50 share, and 4s, 6d. per £15 share, In these 
times of depression it is a matter for congratulation that iron com- 
panies are able to pay any dividend. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LIVERPOOL: Mersey Docks and Harbour Board—NortTH-EasTERN 
District: The Coal Trade—NuRTH-EaSTERN RAtLway: Team 
Valley Extension: The Cleveland Iron Trade—ForeiGNn Ralt- 
WAYS AND BriTIsH MECHANICAL INDUSTRY—STATE OF TRADE: 
South Yorkshire: Shefield—Tue Oaks COLLIERY—WORK FOR 
NEXT SESSION: Gas and Water at Manchester, lasgow, Hud- 
ders field, and Harrogate—GLasGOW AND SoUTH-WESTERN RalIL- 
waY-- CLYDE SHIPBUILDING. 

At the last meeting of the Mersey Docks and Harbour Board 
the works committee reported that they had had an interview with 
the promoters of the Mersey Submarine Railway Bill, for which 
Messrs. Lase, Banner, Gill, and Co., were the solicitors ; and the 
parties were informed that the board was not in a position to com- 
ply with their request. A letter from Mr. Simpson, as toa scheme 
fo rcrossing the Mersey by a cast iron tube, was also considered ; 
and it was resolved that Mr. Simpson should be informed that the 
board is taking no action whatever in applying to Parliament for 
powers to construct a tunnel under the Mersey. 

As regards the north-eastern district we may note that the steam 
coal trade of the neighbourhood is dull.. A meeting in furtherance 
of technical education was held on Friday night at Blythe. The 
Team Valley extension of the North-Eastern Railway has been 
examined by the Government inspector; he has given some instruc- 
tions with regard to alterations of switches and signals, and these 
are being attended to, so that traffic may be commenced upon the 
section December Ist. The number of furnaces in blast in the 
Cleveland district is eighty-five, and there are fifty-five out of 
blast. The demand for pig, rails, and plates, continues pretty good 
in the Cleveland district, Continental orders have become more 
numerous, and a firmer tone prevails throughout the district. Some 
of the shipbuilders on the Tyne and Wear are also better employed, 
so that the general prospect is hopeful. 

As was certain to be the case, the large loans contracted by 
Russia during the last few months for railway purposes have 
given a great stimulus to the demand for railway material on the 
Continent, more especially as several important lines are also being 
age in Roumania and Hungary. We learn that Messrs. 

eilson and Co., of Glasgow, have obtained an order for thirty 
locomotives for the Lemberg and Czernowitz Railway. The York- 
shire Engine Company has also obtained an order for twenty 
locomotives for the Poti and Tiflis Railway; the terms are some- 
where tketween £2200 and £2300 per locomotive. English 
mechanical industry can thus, it appears, still hold its own on the 

Continent. Belgi has received within the last six weeks orders 

| for 50,000 tons of rails for Hungarian and Roumanian railways, 

| and is not likely to be a very keen competitor during the next year 

| with England in the matter of contracts, being so well employed. 
The iron trade throughout the South Yorkshire district con- 

| tinues active, there being no falling off in the business doing in 

_ nearly all qualities of merchants’ iron. The mills are kept going 

; well; most of the furnaces are also continued in blast. ere is a 























































PRICES CURRENT OF METALS AND OILS, 
1868. 1667, 
CorreR—British—cake and tile,| 2 #. d. £48. a. aq £4 
per ton ...... celvenene 72 0 0.. 74 0 0175 0 0.. 76 00 
Best selected ....ssseeeee - | 7 @ 0..76 0 077 0 0.78 @ @ 
OO we cee coe «| 78 0 0.. 79 0 01 78 O 0.. 80 0 6 
Bottoms.. 80 © 0.. 81 © 0/84 0 Oo. 00 0 
A li 76 @ 0.. 30 0 0) 80 0 0.. 8 @ 0 
Spanish Cake 000. 0 8607100. 0006 
Chili Bars....... 6910 0.. 6915 01 69 0 0. 0 0 9 
Do refined ingot .........| 71 10 0.. 74 @ 01/70 019.. 0 0 @ 
YELLOW METAL, per Ib. ...... 00 6 0 06; 0 O 6 0 0% 
IRON, pig in Scotland, ton...... 213 9 cash. 213 5 cash 
Bar, Welsh, in London ...... 610 0.. 615 0| 610 0.. 000 
Wales........ 600.. 000 5100. 00080 
Staffordshire 77 6.. 710 0} 71 0.. 0 0 0 
Rall, in Wales...... 0.006] 515 0.. 6 0 0 515 0.. 600 
Sheets, singles in London 950... 97 6 95 0.. 910 0 
Hoops, first quality .. 865 0.. 8 7 6 8 5 0... 810 0 
Nailrods........ ++ 7 7 6. 715 vl 710 0. 0 0 0 
Swedish...... cece se-| 917 6.. 10 5 0 10 5 0,, 1010 0 
LEAD, Pig, Foreign, perton....| 18 5 0.. 18 7 6 1815 0..19 0 0 
English, W.B. ....-+eeses+es 210 0..91 5 991 0 0. 000 
Other brands ....00. ee----| 19 0 0.. 19 5 0 19 5 0.. 1910 0 
Sheet, milled.......+seeeeees 20 v 0.. 0 0 0 2010 0%. 000 
Shot, patent ....... © covces oo | 23 © 0.. 22 5 0123 0 0. 0 0 O 
or minium........+ 2010 0.. 0 0 03: 0 0. 000 
White, dry..... 37 0 0.. 28 0 0 271) 0.. 28 0 0 
ground in oil.. 26 0 0.. 29 0 0 28 © 0.. 29 0 0 
Litharge, » oe 44600C(«8.. 0 0 012410 0. 0 0 0 
QUICKSILVER, per bot. 617 0.. 0 0 0} 617 0... 000 
SPELTER, Silesian, per ton 20 7 6..2010 0|31 50... 000 
E V B&B .cccccccccceee | 20 2 6. 20 5 6} 000. 000 
ZING, ditto sheet ......csse00-. | 27 0 0.. 0 0 0/28 0 O.. 0060 
STEEL, Swedish faggot ........| 9 0 0.. 00 '| 0 00.. 000 
Keg .ccccccccccesesees ccocee| 1415 0.. 15 0 01 15 5 0., 1510 0 
5 2 0.. 5 8 0} 41210.. 93 0 0 
5 019%. 5 1 0} 410 0. 000 
5 10.. 5 2 0} 415 0. 411 0 
5 3 0.. 0 0 0} 415 0.. 416 0 
56 4 0.. 0 0 0} 416 0. 417 0 
5 6 0.. 0 0 0} 418 6. 419 6 
116. 13 0 180. 140 
7 & £ FS tO Ge 1H 
's8o. i190 19 0. 110 0 
14 0. 115 115 0.. 116 0 
@19 0.. 019 6 110. 12 © 
BOTS cecccceseccesese| O15 5.. O18 Of O13 6.. 019 9 
OILs, per tun, Seal, soceee| 3510 0.. 0 0 01 40 0 0.. 41 0 0 
Brown .ssccees at 0 0.. 32 0 0 36 O 0.. 3610 0 
rm, DOdY ...+.+0 95 0 0..96 0 0112 0 0... 0 00 
Whale, South Sea, 38 0 0.. 40 0 0 3910 0.. 0 0 0 
CLOW ceceee 37 0 0.. 39 0 0 3810 0.. 39 0 0 
Brown .... 33 0 0.. 34 0 0] 36 0 0.. 37 0 0 
E.I. Fish ses 32 0 0.4. 0 0 0 35 0 0.. 0 0 0 
Olive, Gallipoli ....se..00 66 0 0.. 0 0 0 68 0 0.. 0 0 0 
° 64 0 0.. 65 0 0 6410 0., 66 0 0 
4410 0.. 45 0 01 40 © 0., 41 0 0 
L Se eeresreceseseees 28 0 0.. 0 O 0} 2415 0.. 35 0 0 
0.. 34 0 0] 8810 0..39 0 & 
0.. 0 0 0 3610 0.. 0 0 0 
0.. 0 0 0 40 0 0.. 4010 0 
0.. © 9 0 88 0 0.. 3810 0 
0.. 69 0 0 60 0 0., 62 0 0 
Tallow wee 5 0.. 38 0 0| 36 0 0,, 38 0 0 
PRICES CURRENT OF TIMBER. 
1868 1867. | 1868. 1867. 
Per load— £64 «0/4 6 £4 || Porlosd— 424 48 
seeseeeeeeeedO 19 1910 | 9 0 1010 || Yel. pine, per reduced 0. 
Quebec, red pine .. 310 4 10, 3 0 410 || Canada, Ist quality 16 017 0 17 01810 
yellow 3 vu 4 0] 915 6 0} Gnd do... 11 512 © 111) 1210 
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Sour KENsINGTON MUSEUM.—Visitors during the week ending 
21st November, 1868 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 9186; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 4 p.m., 1593; total 10,779. 
Average of corresponding week in former years, 9194. Total from 
the opening of the Museum, 7,914,779. 

THE MANUFACTURE OF WaTcHEs AND CLooks.—A most interest- 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and pom of watch and clock making, has 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
99, Westbourne Grove, and the City Steam Factory, 58 and 60, 
Ludgate Hill. The book, which is profusely illustrated, gives a 
full description of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work. 
By its aid persons residing in any part of the United Kingdom, 
India, or the colonies, are enabled to select for themselves the 
watch best adapted for their use, and have it sent to them with 
— safety. Mr. Benson, who holds the appointment to the 

rince of Wales, sends this pamphlet to any address on receipt of 
two pos stamps, and we cannot too strongly recommend it to 
the notice of the intending purchaser, —[ADvT. ] 
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LIVERPOOL 
No IV. 

Tue Earl of Burlington presided over the seventh meet- 
ing of the British Association, held at Liverpool, in 
September, 1837. Amongst the subjects discussed were 
the possibility of crossing the Atlantic by steam, the 
discovery of the electric telegraph, and a paper on the 
tides, currents, and banks of the river Mersey; all three 
questions of paramount importance to Liverpool. In the 
section of mechanical science, Dr. Lardner denied the 
possibility of the Atlantic being crossed by steamers, 
arguing that no vessel could carry the quantity of coal 
necessary for such a voyage without being too heavily 
laden to admit of its at the same time carrying any other 

o. As an example, he adduced the Medea, at that 
time the finest of the Government steamers, and he con- 
tended the best that could be built. The Medea, he said, 
contained a measured capacity of 800 tons, her machinery 
occupying 220 tons of the 800; the quantity of coal which 
this vessel would require for the voyage from England 
to the United States, a distance of 3200 miles, would be 
540 tons, which, added to 220 tons weight of machinery, 
would only leave a margin of forty tons for stores, 

ngers, crew, &c., which, however, was not of much 
importance if, as Dr. Lardner suggested, the immense 
weight of coal sank the vessel before it even put to sea. 
He, therefore, concluded that the vessel which performs 
this voyage in one uninterrupted trip, whatever may be 
her power and tonnage, must be capable of extracting from 
coals a greater mechanical value, in the proportion of three 
to two, than can be obtained from them by the combined 
nautical and mechanical skill of Mr. Lang, the builder of 
the Medea, and Messrs. Maudslay and Field, who supplied 
her splendid machinery, and this on the untenable supposi- 
tion that the average Atlantic difficulties are only equal to 
those to which the Medea was exposed. The fallacy of 
Dr. Lardner’s reasoning was, as we know, soon proved, andon 
that occasion it was warmly combatted by Mr. Guppy, of 
Bristol, who was one of those at the time engaged in build- 
ing the Great Western, the first steamer that ever performed 
the veyage from England to New York. Considerable 
progress he urged had been made in steam navigation 





since 1832, when the Medea was launched, the Bernice 
having made a voyage of 1572 miles, with 128 tons of coal, 
and the Atalanta, one of 2180 miles, with 154 tons, which 
proved that coals might be carried for a voyage of 5000 
miles. The Great Western, Mr. Guppy said, was a vessel 
of 1340 tons. With an average quantity of water in the | 
boilers and her engines in working order, they weighed | 


about 400 tons, which left 900 tons for coals, and “reckon- | by 


ing the average consumption of coals at thirty tons a day, 
she could carry coals for thirty days. If she were found 
to average a speed of nine miles an hour, which he believe‘ | 
she would do, she ought to complete the voyage in fifteen 
days. These were the data on which he expected 


that steam communication would be established across | 


the Atlantic.” A paper was read at this meeting by | 
Captain H. M. Denham,*resident marine surveyor of the | 
port of Liverpool, “ On the vertical and horizontal capacity | 
of the river Mersey.” This paper stated that “the Mersey | 
between its orifice, at the Blackrock Lighthouse and | 
Warrington Bridge, presents an area of 113,174,200 square 

yards, containing at the full and change of the moon 

779,174,880, and at the quartering 292,653,290, or the 

average quantity of 535,914,640 cubic yards of tidal water. 

This mass of water circulates to and from the flood, | 
occupying five hours and twenty minutes in rushing through 

the straits, at the maximum rate of six miles and three- 

quarters per hour, the wholeoccupying six hours and thirty | 
minutes in disgorging itself, and the freshes at a maximum 

rate of seven miles an hour. It appeared from 
the quantity of solid matter contained in this water | 
that the deposit in the bay during the precedin 

fourteen years had amounted to 160,170,938 yards, an 

if the deposit went on at that rate a period might 
be predicted when the Mersey would not command | 
a ship channel with the ocean. On limiting the tidal 
boundaries of the estuary depended the existence of the 
reflex impetus at its orifice. which would force the under 
water shelves of the banks, and make a channel through 
them somewhere, even to the fourteen miles cross-line or 
“set” of the [rish Sea; but diminish the back water at the 
estuary by the slightest displacement of the tidal reception, 
which, for want of conservancy guardianship has been 
going on, and the port is ruin So much for the 
notice prominently called to this subject by Captain 
Denham; but, in 1840, Messrs. John and George Wukin, 
civil engineers in the employment of the Board of Trade, 
made a report to the House of Commons that no less than 
13,440 acres of marshes had been abstracted from the tide- 
way, representing a deduction of about 25,000,000 tons of 
water taken from each tide, the average depth of which 
was calculated at 22ft. In referring to previous reports 
and opinions on this subject, one by Mr. Whitby, the con- 
structor of the 4 +e Breakwater in the year 1818, is 
quoted, in which he observes that the Mersey, being an 
inlet of the sea rather than a river, is kept open entirely 
by the quantity of water that flows into it, and not by the 
trifling streams which it receives at Warrington and 
Frodsham Bridges; and goes on to observe, as will be 
admitted without question by the engineers of the present 
day, that if all the mud banks above and below Ince and 
above and below Runcorn were embanked, leaving 
a channe] only for the waters that ‘come from the 
country to discharge themselves, the total ruin of 
Liverpool would be the consequence. The scouring effect 
of the backwater would diminished to insig- 
nificance, and there would be nothing to counteract 
the accumulation of sand at the entrance of the Mersey 
caused by the prevalence of north-west and westerly gales. 
A report by Messrs, Whitby, Chapman, and John Rennie, 
made in 1822, and also quoted by Messrs. Wilkin, strongly 
ceusures the practice of running out jetties between Run- 
corn and Fidler’s Ferry, ostensibly for the protection of the 
existing foreshore, but from their unnecessary length tend- 
ing in reality to obstruct the tideway and cause banks and 
shoals highly injurious to the navigation. In a report in 


” 





1826 by Whitby, George Rennie, and Giles, it is proposed 
thata quay or other boundary line should mark all t ores 
of the Mersey and its inlets within the influence of the tide, 
and that these boundaries should be confirmed by Parlia- 
ment, In an independent report of Mr. Giles’s he sug- 
gested that the best scouring effect from the tide and land 
waters would be produced by means of a shore and river 
wall, as a uniformity of flood and ebb current up and down 
the river would be thereby established, especially at the 
ebb tide, which it would serve to turn with greater force 
upon the south-east end of Liverpool, and thus not only 
revent a further accumulation of bank but in all pro- 
pability diminish the height and extent of that already 
existing. He also considered that the formation of uni- 
form lines of shore and river wall would equalise and dis- 
tribute the currents in the river, especially above Liverpool, 
prevent the formation of mud banks at the entrance of 
the docks and along the river walls, improve the navi- 
tion, and frender it easier than was possible for it to 
when the jal forces of currents and eddies had to be 
contended with. Messrs. Rennie and Giles both gave it 
as their opinion “that the preservation and improvement 
of the navigable channels of the river depend entirely 
upon the flux and reflux of the tidal waters and the dis- 
charge of fresh waters, and that these have the most 
powerful effect during high spring tides and rainy seasons 
in scouring and deepening the channels through which 
such waters must flow.” Opinions thus expressed 
ap to us now merely truisms, and were, in fact, 


but the echo of well-known engineering principles of | 
a much earlier date; but it must be remembered that | 
they were intended to convince unprofessional powers ! 


on a subject regarded as of vital importance to a 

t and rapidly-rising community. That the sub- 
ject of the maintenance or failure of the tidal chan- 
nel in the bay and port of Liverpool was and is of such 


importance no one will be disposed to deny, but the con- | 


clusion has long since been arrived at that the estuary and 
its currents are too vast for the engineer to interfere with 
in the hope of producing any practical result, and that 
legislation can only interfere negatively by vetoing 
encroachments on the natural tideway, and thus preserving 
intact the normal flow and reflux. The case of the 
Mersey, in fact, differs essentially from that of the three 
other great commercial rivers of Britain. The narrow 
waters of the Clyde have been dredged for the last century, 
deepening the entire channel for sixty or eighty miles, from 
1sin. at low water to upwards of two fathoms; the naviga- 
tion of the Tyne, with its bar entrance, is maintained solely 
the constant exertion of engineering skill and by con- 
siderable expenditure. The Commissioners for the Thames 
Conservancy, and an obsolete trust, who ought to take care 
of its foreshore, do a certain amount of dredging and 


| walling, and may be said to be partially effectual in main- 


taining the navigation; but Brunel himself, with all his 
ambition for the gigantic and herculean, would scarcely 
have ventured to propose, as a rational scheme, the removal 
of the banks above Liverpool, for the purpose of increasing 
the tidal scour, or the dredging of an artificial channel 
seaward in the bay, for the simple reason that the results 
of either operation would have been so insignificant in 
proportion to the amount of matter moved by a single tide 
as to be practically useless. 

Among other improvements which Liverpool was 
one of the first ports to adopt was the use of iron 
in shipbuilding, and Mr. John Laird, of Birken- 
head, was one of the earliest and most successful of 
iron shipbuilders. In 1837 Mehemet Ali placed an 
iron steamer built by him on the Nile, and about 
the same time he constructed the vessels in which Col. 
Chesney explored the Euphrates, and a set of transports 
for the Indus and ‘the Sutlej. Shortly afterwards, the 
Quorra and the Alburca, in which Mr. M’Gregor Laird 
explored the Niger, were turned out, as well as the fine 
steam frigate Birkenhead, whose tragic fate on the coast of 
Africa, and the heroic conduct of the troops on board, have 
rendered her name historic. It is worthy of remark that 
the first direct between Liverpool and New York 
were made in 1838 by the Royal William, one of the City of 
Dublin Co.’s fleet—not long after that admirably managed 
association had been founded by the late Mr. Charles Wye 
Williams. The company, nevertheless, possessed at that early 
datesev st s, which annually performedathousand 
voyages between Liverpoc!and the principal ports of Ireland. 
An estimate for the cost of the Albert Dock and warehouses 
was made in 1839, by Mr. Hartley, surveyor and engineer 
of the Liverpool Docks, and laid before Parliament. This 
estimate amounted to £930,400, the treasurer of the Dock 
Estate at the same time stating the income likely to accrue 
from the works to be about £50,800 a year, which sum 


+ 





would have been exceeded had not the dues been reduced | 


in 1847, At a meeting of the Dock Committee in Sep- 
tember, 1843, Mr. Hartley suggested that it would be 
highly desirable that the docks should be allowed to run 
dry by turns, that he might have the opportunity of 
cleaning them at least ,every three years ; and presented a 
report at the same time from Lieutenant Lord, the marine 
surveyor of the port, stating that the water in the new 
Victoria channel had been ) Bow during the late spring 
tides to be 41ft. 3in. at high water, and 9ft. 10in. at low 
water. An interesting comparison was also made between 
the statistics of dock accommodation and tonnage in the 
years 1824 and 1843, from which it appeared that at the 
former period the dock space was 504 acres, and in the 
latter 964 acres, to be shortly increased by 10 acres on the 
completion of the Albert Dock. The number of vessels 
entering the port in the year ending July, 1824, was 
10,001, tonnage, 1,180,914 ; and in the year ending at the 
same period in 1843, the number of vessels was 16,606, 


—— 

“* On the 30th October, 1843, an interesting debate took 

place in the town council, on the subject of the sale of a 

— of the estate of the Corporation, on the brink of 
allasey Pool, and on the purchase of a large quantity of 

land on the north shore, the ground on which the northern 

docks have since been formed. This debate arose out of 





* Baines’ ‘‘ History of Liverpool.” 


| the report of the finance committee, in which it was stated 
that that committee, in the name of the council, had 
dis: of thirteen lots of land, containing 200,000 yards, 
onthe edgeof Wallasey Pool, for aterm of seventy-five years, 
and for the sum of £120,000 ; and that they had arranged 
with the Earl of Derby for the purchase of a thousand yards 
in length of the shore of the river Mersey, to the north of 
the then existing dock estate. The report recommended 
that the committee should be authorised to make this 
purchase at a sum not exceeding £17,500. The committee 
thought that if this purchase, together with another, in 
contemplation by the dock committee, were completed, it 
would not, for ~ f ears, be ni to make docks 
beyond the limits of the purchase from his lordship; and, 
indeed, they doubted whether, under any circumstances, 
it would be advisable to make docks beyond the limits of 
that purchase. The sale of a portion of the land on 
Wallasey Pool would give a tly increased value to the 
much larger quantity of land which the Corporation would 
still retain. Mr. Eyre Evans, and other gentlemen, 
stropgly opposed the sale of the land on W. y Pool. 
Mr. Evans said they might have made the pool subservient 
to the welfare of Liverpool ; that they might have made it 
a receptacle for empty and lying-up vessels, and for many 
other uses. It would have been a lumber-dock for 
Liverpool, precisely the thing it wanted ; and, instead of 
that, they were about to spend a million of money to get 
that very room for lumber. is affair was hurried on 
without a fair and proper discussion as to whether they 
ought or ought not to sell that property, what were the 
uses to which the estuary and the land on its margin could 
be put, or what would be the benefit or injury that would 
result to Liverpool.” After a long and warm debate the 
| council divided, when the sales at Birkenhead were con- 
firmed by a majority of 31 to 25 votes. 








THE SALT MARSHES OF WESTERN FRANCE.* 


Tue saltworks of the Loire, which have so Jong enriched the 
western provinces of the French empire, are now comfessedly in 
a most critical condition. After having suffered many cruel 
reverses for more than twenty years past, this branch of in- 
dustry has reached a pitch of distress which has exhausted an 
enormous amount of capital, and brought many hundreds of 
hard-working families to want. The magnitude of the social 
and financial questions thus involved has been only too plainly 
recognised by the recent Enquéte des sels, the report of which 
has just been published. 

The salt marshes here referred to—those of the lower districts 
of the department of the Loire—give employment to about 
10,000 persons. They cover an area of 3000 hectares (7500 
acres English), and occupy about an eighth part of the coast line 
between the Gironde and the British Channel. The marshes on 
the right bank of the river Loire are divided into two distinct 
portions. The “salines” of Guerande, Batz, Crvisic, and 
Pouliguen forming one part, and those of Mesquier, St. Molf, 
and Assérac, the other. 

A considerable tract of this country is commanded by the 
town of Guerande, the commercial centre of the district, a place 
of a by-gone age, walled round with lofty ramparts, and having 
but four outlets, where :races of the ancient portcullises are still 
visible. Lofty trees surround it, and conceal it so effectually, 
that, when viewed from the adjacent country it resembles a 
clustering wood rather than an architectural relic of the days 
of feudalism. The neighbouring hill sides teeming with vine- 
yards and corn fields, contrast strikingly with the marshes 
themselves, which are destitute of every vestige of vegetable life. 

The appearance of the country is, however, by no means triste; 
numerous villages enliven the scene, which is terminated by the 
ocean on one side, and on the other by grassy slopes, and the 
green lanes leading to Croisic and Pouliguen. In the centre, on 
a bed of rock, stands Bourg de Batz, with its lofty church tower 
and the ruins of its venerable abbey. Thelittle port, now nearly 
deserted, is one of the most picturesque of spots. Here 
the sea sometimes rolls in with terrific power, and here Nature 
seems to have arrayed all her defensive forces to resist its en- 
croachments; huge rocks appear, some resembling bristling sheaves 
of giant spears, others like enormous sphinxes, at whose feet the 
waves beat unceasingly, and others, again, like gigantic breakers 
turned suddenly into stone. 

The scenery on the left bank of the river is altogether different. 
The town of Bourgneuf overlooks the marshes, much as Guerande 
commands these on the opposite bank, but from a lesser eleva- 
tion , The bank of the river is everywhere flat and muddy ; the 
borders of the marshes themselves yield heavy crops of beans and 
grain. This district was very unhealthy in former days, but it 
has been improved by drainage. The evils which have brought 
ruin upon this branch of industry have made themselves felt 
equally on both sides of the river. On both the system of work- 
ing the marshes has been pretty much the same. 

There is not much difficulty in describing a sal marsh. 
Let the reader picture to himself a swampy garden, the 
beds filled with water, and the paths, in place of being level with 
the soil, elevated some 5in. or 6in. above it. The beds are known 
as cillets, and are filled from the sea. The water is collected at 
| high tides in reservoirs connected with each saline, whence it is 
led by a complicated system of canals into the qillets. The 
fabrication of sea salt is thus a branch of agricultural science in 
| which man endeavours to supplement the mysterious workings 
| of nature. As the tilth must needs be worked that the seed may 
germinate and ripen, so also the soil of these beds requires a 
| certain preparation that the salt may collect readily upon it. It 

is not surprising to find that the salt workers have borrowed 

| many of their phrases from agriculture. They speak of the 
| marsh ‘ being in flower,’ and of the salt ripening, as of a fruit or 
vegetable. 

The salt is formed in the eillets, in which the water is about 
in. in depth, by evaporation which is favoured by the gentle 
current maintained in the different parts of the saline. It 

| falls to the bottom, and is drawn off by the workers with the aid 
| of long scrapers, and placed upon en banks constructed at 
intervals to receive it. The collection is made daily, or on every 
| second day. A certain knack is required to remove the salt with- 
| out stirring up the mud beneath it. At Guerande the salt which 
| erystallises on the surface is collected by itself, and employed in 
| salting sardines.t At Bourgneuf no separation is attempted. 
| In these operations everything of course depends upon the 
weather. In stormy weather there is no crystallisation. Rainy 
summers are most di us seasons to the salt workers. The 
produce of these works varies enormously from year to year, but 
the returns of ten years give an average of 1000 kilos. per annum 





* “ Revue des deux Mondes :” November, 1868. 
+ The sardine fishery is another staple industry of this part of France. 





420 


BEE Se Ss a Res 











for each bed. The work commences in June, and terminates, at 
the latest, in October. In the present year, which has been a most 
favourable one, the work was commenced on the 12th of 
May. 

The salt which has been collected as above described is 
carried up every evening, and laid on some suitable neighbouring 
slope, in lines of small conical hillocks, or mulons, which some- 
what resemble the rows of tentsin acamp. At Guerande this 
work is performed by women; about Bourgneuf it is left to the 
men. The women carry the salt on their heads in large wooden 
boxes, known as geddes, which hold from 20 kilos. to 30 kilos. 
each; the men use wicker baskets, which they bear upon their 
shoulders. When it is intended soon to dispose of the crop, a 
light covering of earth only is thrown over each hillock. Some- 
times however when the crop is good, speculators buy up large 
quantities, which are kept for years. In these cases the salt is 
formed into immense beds of 200,000 kilos. or 300,000 kilos. 
each, and covered up with deep layers of earth. 

The salt marshes are divided into an immense number of 
small proprietaries. Those of Guerande, which contain 24,986 
eillets, forming 800 separate salines, are divided amongst over 
3000 proprietors, many of whom have two or three beds only, 
often in different sa/ines. There is now but little demand for 
this sort of property, and sales are almost impossible. 

The labour is performed upon a sort of associative principle, 
by which the proceeds are divided between the worker and the 
proprietor, in a proportion which varies in different localities. | 
At Guerande the workers receive one-quarter of the crop, the 
proprietor paying for the carriage of the salt from the beds to 
the mulons, The women are paid 1f. per annum for each bed, 
in addition to which they have the fine salt which crystallises 
on the surface as a perquisite. At Bourgneuf the custom is to 
give half the produce—sometimes more—to the worker; the 
porterage is however performed at his expense. In either case | 
the profit made by the worker is very small. The beds of each | 
proprietor are often so far apart that it is seldom possible for one 
individual to manage more than fifty of them. For these he | 
probably receives 100f. per annum, aud if the porterage is done | 
by the female portion of his family he probably clears 75f. (£3) per | 
annum, exclusive of the price of the fine salt. He has, it is true, 
some accessory sources of profit. When the salt has been sold he | 





receives payment for the carriage to the wharves on the natural | 
canals made by the sea at high tides. The repairs, known as | 
mises, Which are executed during the winter, and of which by a| 
vicious system of legislation he is the sole assessor, bring in a 
small yearly income. Estimating these items at 80i—a sum 
which tar exceeds their average amount—we have a sum of 255f. 
(£11) per annum. The position of the salt-worker is rendered 
still m:re precarious by the fact that the time required to be 
devoted to the mises precludes his turning his winter leisure to 
more profitable account. 

These details apply to Guerande. At Bourgneuf the case is 
still worse; the expenses of working actually exceed the value of 
the produce. Salt-workers cannot’ be got unless ground be given 
them for cultivating, and the neighbouring farmers are actually 
willing to pay to escape liability to working the salt-marsh. At 
Guerande a salt-bed, which a short time ago would have fetched 
400f. to 450f., is now worth 100f. only. The value of these works 
has fallen from seven to one and a-half million francs. At 


Bourgneuf, wherea bed was worth 100f. tu 15¢f., it will not now 
fetch more than 10f. or 15f., while the adjacent land has doubled 


and tripled its value. This falling off has been more observable 
on the left than on the right bank of the river, as the sardine 
fishery, and the establishments for bleaching and refining salt, 
upon the latter, have to some extent prevented any excessive 
depreciation in the value of the produce. 

No spccies of Janded property has suffered more severely in 
France since 1789, First, there was the exorbitant salt tax. 
This was abolished at the commencement of the Revolution, 
but was revived in 1806, and, though under a new name, and 
upon a new basis, proved a cruel burthen. It was at first fixed 





at 20f., then at 40f, per 100 kilos. In 1814 it was reduced to 
30f. It was supressed in April, 1848, but re-established in the fol- 
lowing December, and limited to 10% According to this scale a | 
tax of 300f. is paid at Guerande for each muid of salt worth 20f., 
and at Bourgneuf 360f. are paid for one of 10f. or 15i. in value, 
the only drawback allowed being 5 per cent. for loss of weight | 
in drying—an allowance much below the actual loss. 

It will thus be pretty clearly seen that, with the market price 
as it now is, the French consumer pays for the tax rather | 
than for the commodity itself, the intrinsic value of which is | 
insignicant when compared therewith! 

So far, we have referred to the ordinary demand for the 
article, and to the various branches of industry either employ- 
ing, or capable of employing salt in their processes, which are | 
directly affected by the existing state of affairs. Recent changes 
of another description have also influenced the salt trade of | 
Western France. These changes have arisen from various | 
causes, but principally from the increased facilities of transport | 
in other parts of the empire. 

The salt trade in France may be considered as divided into 
three zones—the western, the eastern, and the southern. In the | 
eastern provinces the salt is obtained from brine springs and salt | 
mines. At present, with one exception, the latter are treated as 
springs—that is to say, the salt is not dug out in blocks, with | 
the aid of pick and shovel, but the galleries are inundated | 
periodically with water, which is pumped up and evaporated by 
boiling. Here the work is not dependent upon the weather, but 
proceeds regularly without reference to the season. In the south 
the sun’s rays are turned to account, but not as in the western 
salt works. The Mediterranean, having no perceptible tides, 
permits the water to be collected in vast cisterns, which form 
the salines. Ina warm climate, and under a cloudless sky, there 
is no necessity constantly to renew the water, and the crop is 
drawn off once a year only—at the close of the summer. The 
many impediments to evaporation in an unfavourable climate 
render the process more intermittent, more laborious, and less 
remunerative when conducted in the vicinity of the ocean, as on 
the western coast. On the other hand, the quality of the salt is 
finer. 

The salt of the south and west long supplied the whole of 
France. The salt works in Lorraine and Franche-Comté date 
back no further than the first years of the Restoration. At first 
they were the property of the State. They were next sold to a 
company, which obtained a monopoly of the sale in ten depart- 
ments. Alienated by the law of the Ist June, 1840, they were 
purchased by Queen Christina of Spain. Since then they have 
been resold, and have received fresh concessions. At present 
they are in the hands of several influential public companies, 

In the south similar associations have been formed, which, 
after a great many difficulties, have remained masters of the 
situation, and have found themselves in a condition to treat on 
comparatively equal terms with the railway companies upon 
questions of tariff and the like. The railways supplied the basins 
of the Rhine and Rhone long before they approached the 
extremity of that of the Loire. 

The saltworks round Nantes are expected to pass into the 





hands of the Orleans Company. Thus the market becomes every 
day more restricted. The salt of the western districts, which 
formerly supplied the whole coast of the Channel, now scarcely 
reaches Caen, Orleans, or Poitiers, and the important openings 
which capital would afford are lost. Besides the demands of a 
very narrow circle of country immediately surrounding the 
works, and a very limited quantity required for certain processes 
to which its qualities are essential, there is absolutely no 
outlet for the produce of the salt marshes of the lower 
Loire. 

Any attempt to produce a reaction against these results of 
improved facilities of communication are not of course to be 
thought of. Remedies must be sought in other directions. 
Property in these marshes has become worthless, labour is dis- 
couraged, and has become unremunerative. Such is the present 
state of affairs! To apply a prompt andeflicacious remedy of some 
description, or to aid in completing the ruin of a department of 
industry which is the only support of a deserving population— 
such the alternative to which the Legislature is now 
reduced! 

It has been suggested that the working of the marshes should 
be discontinued at once. This would be a very summary, but 
very undesirable solution of the difficulty. The abandoned 
marshes would seriously affect the salubrity of the neighbouring 
districts, and for a lengthened period, as cultivation would be 
impossible upon the site of the salines for a term of years, the 
number of which has been variously estimated, but which all 
agree would be considerable. In the meantime the population 
would perish from want. Happily, it is possible to suggest other 
and less sweeping remedies. 

Whatever effort is made, it is hardly necessary to say, should 
originate with the interested parties themselves, They have not 
been altogether idle. A very marked intellectual movement has 
been made amongst them during the last twenty years past. This 
has shown itself in various ways, particularly in the number of 
publications relating to the subject which have appeared of late 
years. Amongst the legal instruments submitted at various 
times to the public authorities some have actually formed finished 
treatises upon the subject. Side by side with these literary 
efforts a number of salutary improvements have been introduced 
in the different processes of manufacture. Bleaching, washing, 
and refining establishments have been formed. The system of 
refining the salt now in use at four establishments, at Croisic and 
Pouliguen, was introduced by the enterprising firm of 
MM. Benoit fréres (originally of the Jura), about twenty years 
ago. The washing process is of older date, but it has recently 
undergone a complete transformation by the introduction of 
machinery. Other improvements, will, no doubt, be made, by 
which the cost of production will be still furtherreduced; but, to 
hold out encouragement to inventors, the supply should be more 
abundant and better managed. 

The most serious impediment to progress is the minute sub- 
division of property, and the consequent absence of energy and 
unity of effort. The evils of this arrangement are not less 
apparent in the sale of the produce. The market is in the 
hands of a few buyers, who lay dowa the law to the small pro- 
prieters at their will. To remedy this evil it has been proposed 
at Guerande to form a committee of management, to carry out 
the works in the common interest of the proprietors, Such af 
arrangement would benefit workers and proprietors alike. It 
would be to the advantage of both that the committee would 
have the power to perform the labour more advantageously by 
entrusting the working of neighbouring beds to the same hands, 
that it would have greater facilities for estimating the probable 
supply, that it would be able to effect better sales by choosing a 
suitable time for them. Such a committee wouldalso bein a better 
position to treat with the railway companies, and to compete with 
rival manufacturers, and to bring its own requirements to the 
mmediate notice of the Government, than any individual pro- 
prietor could I ossibly be. 

But, on its side, the Government possesses the power of effect- 
ing a re-action upon the causes of the present distress, without 
encroaching upon the grounds of private enterprise. 

Amongst the measures expected at its hands is a reconsidera- 
tion of the present system of taxation. This subject we will 
speak of apart. There are others besides—such as an extension 
of technical education, than which nothing can be better adapted 


is 


| to break through the trammels of routine, to prepare the way for 
improvements in the methods of fabrication, to encourage ex- 


periment. 
Advantages of another description might doubtless be effected 


| by the construction of roads, routes salicoles, similar to the routes 


agricoles of the Landes. These have been already commenced. 
Improvements might be made in the navigation. Inthe matter 
of transport, what ismost urgently needed isthe completion of the 
railway from St. Nazaire to Guerande and Croisic, the construc- 
tion of which has been recently determined on. 

On the left bank of the river, the saline at Bourgneuf might 
solicit the like advantage, which would open up all that now 
utterly neglected country between the Loire and La Vendeé. 

But all these schemes will fail if the present rate of taxation 
be maintained. In the first instance, it is manifestly unjust that 
salt marshes should be ranked, for purposes of taxation, amongst 
first-class properties as they now are. Such an assumption is 
altogether groundless. Still wider from the truth is the regula- 
tion by which the remission for loss of weight in drying is fixed 
at 5 percent. Official data prove that the salt of the western 
district loses from 10 per cent. to12per cent. This delique- 
scence in reality subjects the producers toa sur-tax of 3 per 
cent. upon a material destitute of all saline properties, which 
disappears in the carriage. 

The injustice becomes more apparent when we bear in mind 
that the salt of the eastern and southern districts enjoys a 
remission of 8 per cent. In unfavourable weather these salts 
are perfectly dry, but they imbibe a certain proportion of 
moisture in transport, Which adds to the vendor's profits. It 
would be only just that the works in the western districts should 
be placed on an equal footing with their rivals. 

These measures, however, would be at best but palliatives. 
The only real solution of existing difficulties lies in the abolition 
of the salt-tax. The limitation to 10 per cent. is insufficient 
to permit of the employment of salt in many processes. That a 
greatly increased consumption of the article in agriculture and 
other branches of industry would result from such a measure 
cannot be doubted. 

In England the consumption has increased 300 per cent. since 
the abolition of the salt dues in 1825. Jrospects would thus be 
opened to the saltworks of the west, which would allay all fears 
of overwhelming competition in the time to come. 

The loss to the revenue of the amount of the tax—estimated 
at 33,000,000f.—would be in reality less than it at first sight 
appears, on account of the heavy expense now entailed by the 
collection; and it is probable that the deficiency would be more 
than compensated by the increae in other departments. It is, 
however, unhappily true, that the present state of our finances 
furnishes a sufficiently plausible argument against the immediate 
remoyal of this impost. 
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SCIENTIFIC NOTES. 

THE action of water on granite reduced to a fine state of division 
has been made a subject of research by Hanshofer. The pulverised 
rock was covered with twenty-five times its weight of distilled 
water and allowed to remain in this state for eight days, the 
vessel containing the mixture being repeatedly shaken. It wag 
then filtered, the turbid filtrate evaporated to dryness, dissolved 
and again filtered, and the clear liquid acidulated with hydro. 
chloric acid, again evaporated to dryness, and the residue weighed. 
It consists of chlorides of the alkalies, too small in quantity to 
allow of their being separated. In the spectroscope the presence 
of traces of lithium and calcium were frequently recognised in addi. 
tion to those of potassium and sodium. Besides employing pure 
distilled water in a state of rest, the substances were sometimes 
digested with water in a rotating vessel which kept the liquid in 
constant motion. The water which acted on the rock was occa. 
sionally saturated with carbonic acid. His observations led him 
to the following conclusions:—(1) At ordinary temperature and 
under ordinary pressure, pure or carbonated water extracts alkali 
from the felspar of granite, twenty-five times its weight of water 
dissolving 0°03 per cent. to004 per cent. of alkalies, and 0°05 per cent 
when the water is in constant motion. A more prolonged action 
of this fluid did not seem to materially increase the quantity of 
matter dissolved. (2) Water at 0 deg. C, saturated with carbonic 
acid extracted about twice the amount of alkali taken up by pure 
water. (3) The rock was so finely powdered that the particles did 
not measure more than 0°01 millimetre in diameter. Their surface 
therefore, regarding them as cubes, was 00006 square millimetre. 
Their specific gravity being 2‘5, the weight of such a particle must 
be 00000025 millegramme. Whence it follows that the rain annually 
falling on a granite surface measuring 100 square metres would 
dissolve fifteen grammes of alkalies, providing the crust of kaolin 
arising from the disintegration be removed as fast as formed, 

The artificial formation of the minerals pyroxene and peridote 
has been accomplished by Lechartier by the following process: 
Silicie acid, either natural or artificially prepared, is intimately 
mixed with the requisite oxides and pulverised anhydrous chloride 
of calcium, and placed in a carbon crucible, which is protected by 
an outer one of clay. The interstice being filled with charcoal 
powder, the outer crucible is closed, and luted and heated to a 
bright red heat for from one to three hours. To form peridote the 
heat must be greater and of longer duration than in the case of 
pyroxene. For silicates containing iron a less temperature is 
requisite than for those of lime and magnesia. Towards the close 
of the operation the draught must be reduced, and the crucibles be 
allowed to cool very gradually in the furnace. By treating the 
molten mass with water, crystals of the required silicate remain 
undissolved. When preparing silicates of iron and manganese the 
sesquioxides of the metals are used, and the carbon replaced by a 
clay crucible. The gases of the furnace reduce these sesquioxides 
to protoxide. By these means the following silicates were ob- 
tained:—Wollastonite, CaO, SiO,; lime and magnesia pyroxene, 
(CaO, MgO), SiO.; lime, magnesia, and iron pyroxene, (CaO, MgO, 
FeO), SiO,; lime, magnesia, iron, and manganesé pyroxene, (CaO, 
MgO, FeO, MnO), SiO,; peridote, 2 MgO, SiO.; magnesia 
and iron peridote, 2 (MgO, FeO), SiO:, all of which, in respect 
to crystalline form, specific gravity, and composition, were 
identical with the minerals occurring in nature. To prepare 
pyroxene, a mixture of ten grammes of silicic acid, four 
of lime, three of magnesia, and 100 of chloride of calcium was 
employed, and it yielded from three to four grammes of transparent 
colourless crystals, from six millimetres to ten millimetres in 
length. The lime in the above composition may be replaced by 
bisulphate of soda, and the magnesia by its sulphate. A conve- 
nient mixture to use is one of ten grammes of silicic acid, three of 
fused bisulphate of soda, three of sulphate of magnesia, and 
100 of chloride of calcium. To prepare ar iron pyroxene, ten 
grammes of oxide of iron must be added to the above, which then 
furnishes crystals of a dark green colour, containing 16°7 per cent. 
of protoxide of iron. To obtain peridote a good composition is 
made of four grammes of silicic acid, eight of magnesia, and 100 of 
chloride of calcium, yielding transparent colourless crystalline 
plates, which though crystallised out of chloride of calcium, do 
not contain a trace of lime. 

The composition of the gas mixture, best adapted for the produc- 
tion of the Drummond light, and of the numerous substances 
whose refractory character recommends them as fit substitutes for 
lime and magnesia in constracting cylinders, has been made a 
subject of inquiry by Caron. He had noticed some time since that 
magnesia, when used as a cylinder, soon wasted away by volatilisa- 
tion, and ascribed this to the reduction of the oxide, for he found 
that the mixture producing the most intense light invariably con- 
tained an excess of hydrogen. When other substances are 
substituted for magnesia the influence exercised by the reduction 
is still more apparent. 

Titanic acid, which can be exposed to the most powerful heat in 
oxygen without melting, fuses ‘at once in the oxyhydrogen flame, 
and turns blue or black. If the supply of the gases be adjusted so 
that the greatest amount of light is emitted, a scintillation like that 
caused by burning iron in oxygen is noticed. This is manifest] 
due to the re-oxidation of the reduced titanic acid by the poser | 
ing air or watery vapour. The scintillation ceases so soon as more 
oxygen is admitted into the flame, Tungstic, niobic, and tantalic 
acid likewise melt in this flame, as well as the compounds of those 
bodies with magnesia which turn black under its influence, and 
are, therefore, one and all, unsuited for this purpose. Silicic acid 
and alumina easily melt, and give little light. Glucina does not 
melt, emits no more light, and is more volatile, than magnesia. 
The oxides of chromium, cerium, and lanthanum fuse readily, and 
are more or less volatile, 

Silicate of zirconia is infusible, but, like most silicates, emits 
little light. Zirconia itself is admirably suited to the purpose. 
Caron heated a point of this substance in the flame every day for 
a month without observing any loss from volatilisation or reduction, 
the light produced being brighter than that of magnesia, and 
standing to it in about the ratio of 6 to 5. As zirconia is costly, 
only that portion of the point or cylinder which came in direct 
contact with the flame consisted of the oxide, the remainder sup- 
porting it being formed of magnesia or some other earth. 

Wetherill has given an explanation of the flexibility of the 
laminated quartz rock, first found at Itacolumi, in Brazil, whence its 
name of itacolumite has come, and since found in extensive 
deposits in the Urals, and in Georgia and N. Carolina in the 
United States. It is generally associated with the diamond, and has 
long been regarded as a source of this gem, which has, in fact, been 
lately discovered in situ in the itacolumite itself. Analysis proved 
this rock to consist of 96 per cent. of silica, the remainder being 
iron and lime; its specific gravity was 2°69, and it is, therefore, 
made up of quartz grains. Scales of mica are scattered through its 
substance, and to them the flexibility has been ascribed. 
Wetherill found, by examining it under the microscope, that 
this assumption was unwarranted, and noticed that its pliant 
character is due to small and innumerable ball-and-socket joints 
which exist throughout the mass of the stone. 

When dilute hydrofluoric acid is poured upon a thin section it 
is immediately resolved into grains, affording a complete disintegra- 
tion of the section. Hydrochloric acid, on the other hand, has no 
effect. A rod of itacolumite, supported at the ends, assumes the 
form of a curve, very nearly a catenary, lying between this curve 
and an ellipse. In a flexed beam the forces are compressive in its 
upper portion and tensile in its lower; and when the beam is 
loaded with equidistant equal weights, the conflict of these forces 
cause the beam to assume the form of an ellipse. Itacolumite 
takes the catenary form by reason of its ball-and-socket joints, 
But the rod has a definite thickness, and aseries of joints parallel 
with its axis, and is, in this respect, unlike a true chain,” 
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RAILWAY MATTERS. 

BARON ALPHONSE DE ROTHSCHILD has been elected chairman of 
the Northern of France Railway Company in succession to the late 
Baron James de Rothschild. 

Mr. Heywoop Situ thinks the days will come when we shall 
be able easily to travel at 100 miles or upwards per hour with less 
risk than we incur daily in Hansoms. 

Ir is understood that the applications for the £1,390,009 of the 
Charko-Krementschug (Russian) Railway bonds reserved for London 
have amounted already to £3,000,000, notwithstanding the cireum- 
stance of a deposit of 5 per cent, 

Tue total receipts on railwaysin Scotland for the year 1867 
amounted to £4,209,158, and the working expenses to £2, 102,367, 
or 5) per cent., leaving the net receipts £2,106,791, being a decrease 
of £7253 as compared with the net receipts of 1866, 

In the Court of Queen’s Bench on Monday Mr. Allan, manager 
of the Worcester Engine Company, obtained a verdict for £2650 
against the London and North- Vestern Railway Company, for 
injuries sustained in a collisiun at Birmingham in January, 1367. | 

THE total receipts on the railways in Ireland for the year 1857 
amounted to £1,872,619, and the working expenses to £9582.065, or 
52 per cent, of the receipts, leaving the net receipts £890,554, be- 
ing an increase of £32,260 as compared with the net receipts in 
1866, 

Tue total receipts on the railway 
amounted, in the year 1867, to £3: : 
expenses to £16,764.520, or 50 per cent. of the receipts 
net receipts £16,633,702, being an increase of £253 
pared with the net receipts of 1866, 

Tue total traffic rezei; ts on 2282 miles of railway in Scotland, 
for the year 1867, amounted to £4,209, 158, against £4,127,131 on 
2244 miles in 1866, showing an increase of £82,027, of which 
£31,140 was for passengers, &c., and £50,887 for goods, live stock, 
and minerals; the total receipts for passengers, K&c., have been 
£1,627,275, against £1.596.135 in 1866; and for goods, live stock, 
and minerals £2,581,883, against £2,530,996 in 1866, 

Tue Chairman of the Waterford and Central Ireland Company, in 
moving the adoption of the report, congratulated the proprietors 
upon what appeared to him a most satisfactory statement of their 
affairs. During the past half-year they had not only maintained 
their position, but had considerably increased their traffic, which 
he considered was mainly due to their extension line, without 
which they could not have been in their present position. | 
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Tue total receipts on 1925 miles of Irish railways for the year 
1867, amounted to £1,872,619, against £1,762,354 on 1909 miles in 
1866, showing an increase of £110,265, of which £54,736 was 
derived from passengers, &e., and £55,529 from goods, minerals, | 
and live stock; the total amount received for passengers, &c., 
having been £1,100,229, against £1,045,493 in 1866, and for goods, 
minerals, and live stock, £772,390, against £716,861 in the year 
1866, 

‘aE Gazetta dell Emilia announces that the Southern Railway 
Company of [taly have just bought a mansion at Brindisi, which is 
to be converted into a magnificent hotel for the accommodatien of | 
travellers. The company have also resolved to establish a line of | 
steamers between Brindisi and Bombay, the vessels having been | 
bought in England expressly for that purpose. The passage will | 
occupy twenty days, or four less than by Marseilles, at a saving of | 
about £12 per head for each passenger. 








Tue total receipts on 10,037 miles of railway in England and 
Wales, for the year 1867, amounted to £33,398,222, and for 1866, 
9701 miles of railway. to £32,274,869, showing an increase of 
£1,123,353, of which £453,833 was derived from passenger, &c., 
traffic, and £669,502 from goods, mineral traffic, and live stock. 
The total amount for passenger, &c., traflic being £15, 208,130, against | 
£14.754.297 in 1866; and for goods, mineral, and live stock traffic 
to £18,190,092, against £17,520,572 in 1866, 

Tue total receipts on railways in the United Kingdom in 1867, 
amounted to £39,479, 999; the total working expenses to £19, £48,952, 
or 50 per cent. of the receipts, and the net receipts to £19,631,047, 
or 391 per cent. on the paid-up capital, The result of the working 
in 1866 showed that the receipts were £38,164,354; the working 
expenses £18,811,673, or 49 per cent. of the receipts; and the net | 
receipts £19,352,681, or 4°01 per cent. on the capital paid up. The 
total receipts on railways in the United Kingdom for the year 1867, | 
as compared with those of 1866, showed an increase of £1,315,645, 
earned at an increased expenditure of £1,037,279, leaving the net 
result only £278,366, or about 21 per cent. of the increased re- 
ceipts. 



































For some months a new and important line, about fifteen miles 
in length, has been in the course of construction, by Messrs. 
Brassey and Field, for the North-Eastern Compaay. The end 
sought to be attained is a more direct route from Hull to London 
and the South, without having to come in contact with the much- 
dreaded Milford junction, and other stations on the line. The 
branch is taken from a point in the old Hull and Selby line, | 
which is the property of the North-Eastern, and crosses an im- | 
portant agricultural district, until it debouches into the South 
Yorkshire—which is leased by the Manchester, Sheffield, and 
Lincolnshire line—near to the Thorne station, a few miles above 
Doncaster. The route taken for several miles is not intercepted 
by any engineering difiiculties, and it is not until Goole is neared | 
that any great amount of work is called for. Leaving Staddlethorp, 
which is one of those quiet unassuming agricultural villages, the 
line passes on to Laxton, which is a place of the same cast, as 
regards population, but it may be noted that the district is famed 
as a horse-breeding country. Some five or six miles of the route 
present nothing worthy of remark, beyond a slight embankment | 
and a few iron bridges. On reaching Skelton the river Ouse | 
presents itself in no tempting aspects to the engineer, being near | 
upon 800ft. in breadth at the point at which it is crossed. The | 
mere question of bridging so large a river was nothing when it is | 
considered that a portion of the bridge must be made available for | 
the vessels to pass and repass down the channel. This difficulty | 
has been got over by a swivel bridge 202ft. in length, and which 
is placed over the deepest part of the stream. The bridge is 
worked by hydraulic power, and can be opened and closed at the will 
of those in charge. The centre bridge, which is so constructed as 
to admit of a double line being worked, consists of seven spans, and 
is composed of solid webbed fish-backed girders, which are sup- | 
ported by iron piers of great strength, and have their foundations | 
considerably below the bed of the river. Viewed from almost any 
point, the structure is a very fine and striking one, and displays the 
great perfection to which engineering projects are now carried. | 
On nearing Goole, which is kncwn for its water communication with | 
Hamburgh, Rotterdam, and other places, some rather formidable | 
difficulties present themselves. The river Don, the Lancaster and | 
Yorkshire Railway, and the Goole Caual, are all bridged within a 
very short distance. Here some beautiful work is being done by 
Messrs. Butler and Pitt. The Don is crossed by two iron arches, | 
each of which has a span of 90ft. The girders are what are 
termed trellis ones, and have a pleasing appearance. A piece of | 
land is next crossed by seven or eight neat-looking brick arches, | 
The Goole Canal is next crossed at a point where it is 128ft. in 
width, the bridge being of a similar kind to those already noticed. 
A few more brick arches intervene, and then the Lancashire and 
Yorkshire Railway is bridged by girders 80ft. in length, about a | 
mile from the town of Goole. At this point a branch, it is said, | 
will be formed which will enable the Lancashire and Yorkshire to 
carry passengers and goods to Hull and other places by a more | 
direct route than that in use at present. An embankment here | 
sets in and continues to Rawcliffe, the road of which is crossed 
on a level. The rest of the journey is as free from heavy work | 
as is the first part, passing on through what is known as Johnny 
Moor Long, it enters the South Yorkshire line at Thorne, 








under a patent of modern date, was rewarded by the Society of 
Arts, and published in 1 


extend through Franklin, Crawford, 
lands, 


come by improvements introduced by Mr. Jennings, who reduced 
its height so as to admit of its being placed in the ordinary English 
work-rooms, 


flowers. Tt I 
were emigrating westward from Nauvoo, and have since spread | 
until they have extended for a thousand miles along the river. 


field, has a thickness of 15in., and is used as armour plate. 
thinnest plate is produced by Hallem and Co., and is so attenuated 
that 4890 sheets of it, laid one over the other, are only lin. in 
thickness, 

In 1629 a royal warrant was issued authorising Nicholas Briot, | 
then engraver at the Mint, to make trial in the Tower of his new 
method of coining money by mills and presses, 
was is not known, for obstacles of an insurmountable nature were 
placed in the way of the inventor. 


in the following manner: 

at : “ 
gular bars, very thin, and of some length, These were next cut 
into square pieces of the same size and weight, and which were 
afterwards trimmed and forged into a circular form. 
they were made soft by annealing, and clean by boiling in acid. 
The impressions were then given by die and hammer, 
of coining seems to have remained in existence down to A.D. 1561. 


| iron, or steel in. 
| believe they are moulded, no doubt by pressure, and are then ex- 
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NOTES AND MEMORANDA. 

A SPECIAL military science section will be instituted next half- 
year at the University of Pesth. 

THE screw-jack, by Abram Staghall, now so universally in use, 


777. 

THERE are three copper fields in Missouri, These are said to 
Dent, Shannon, Wayne, 
Madison, and Iron counties, and include 500,000 acres of copper 


Tue objection to the height of the Jacquard loom was over- 


AtonG the Upper Missouri bottom grow miles and miles of sun- 
They were first brought there by the Mormons when they 


Tue stoutest iron plate made is manufactured by Brown of Shef- 
ine 


What that method 


A PLAN has been patented in America of supplying oxygen and 
hydrogen, to be used for the Drummond light in iron eylinders. 
They are 30in. long and Qin. in diameter, have a capacity 
of one cubic foot, and bold the gases compressed to one-thirtieth 
of their normal bulk. The cost of the cylinders is one dollar per | 


foot of gas that it can contain, and of the gases, thirty cents per 


cubic foot of oxygen, and four cents per foot of hydrogen, measured 
under ordinary pressure. 

THE new money coined in the reign of Edward I. was produced 
First, the metal was cast into flat rectan- 


After this 
This mode 
A PATENT has been taken out in France for making erucibles from 


magnesia, whieh forms the best material forcrucibles to melt platinum, 
The description given is not very clear ; but we 








posed to the heat of an oxyhydrogen flame, by which they are 
brought to asemi-pasty condition, and the magnesia acquires its 
greatest density, cohesion, and hardness, Such crucibles are said 
not to be affected by suddeu alterations of temperature. 

Zinc may be given a fine black colour, according to Knafii, by 
cleaning its surface with sand and sulphuric acid, and immersing 
for an instant in a solution composed of four parts of sulphate of 
nickel and ammonia in forty of water, acidulated with one part 
of sulphuric acid, washing, and drying it. The black coating 
adheres firmly, and takes a bronze colour under the burnisher. 
Brass may be stained black with a liquid containing two parts 
arsenious acid, four hydrochloric acid, and one of sulphuric acid in 
eighty parts of water. 

Tue brittleness of bones is usually ascribed to a deficiency of 
mineral matter in their composition. Professor Hofmann, of 
Prague, has recently analysed brittle and healthy bones of cattle, 
and found the former to contain rather the larger percentage of 
phosphates and carbonates of lime and maguesia. The amount of 
nitrogen in the organic matter, on the other hand, was eonsiderably 
less in the diseased bone, and led him to ascribe the unhealthy 
condition to a want of sufficient gluten-forming matter, and to 
recommend the use of fools rich in protein as a corrective. 





Tue star-shower of the 13th November was seen in great splen- 
dour in the United States. It commenced at about 11 o'clock, and 
lasted throughout the night. An observer in New York counted 
105 from 11.35 to 11.45, aad estimated those which escaped his 








| observation in other parts of the heavens during the same time to 


be about the same number, Their path was from north to 
south, At 11.45 an exceedingly brilliant star shot from north to 
south-east, remaining visible for some ten to fifteen seconds, and 
leaving a luminous train which did not disappear for at least one 
minute. 

Ir is not generally known, but it nevertheless appears to bea 
fact, that the idea of printing fabrics by machinery originated with 
Dr. Charles Taylor, who was for sixteen years secretary of the 
Society of Arts. Dr. Taylor, in early life, was engaged in calico 
printing, at a time when, by the concurrent application of ehemical 
and mechanical knowledge to the manufacture of cotton goods, the 
first impulse was given which has since carried this braneh of our 
national industry to its present almost incredible magnitude, So 
active was Dr. Taylor in the application of the discoveries of 
Berthollet, that he also was the first person who produced for sale 
in the Manchester market an entire piece of ealico bleached by 
oxymuriatic acid. 

BoeETTGER finds that a liquid a 
copper, brass, German silver, &c., is produced by adding to the 
aqueous solution of chloride of platinum finely powdered 
cabonate of soda till all effervescence has ceased, then a small 
quantity of starch sugar, and lastly suflicient common salt to give 
the metallic deposit no longer a blackish but a fine white lustre, a 
point easily determined by experiment. When it is desired to 





rably adapted for platinising 


| the whole of the property havin, 





give a large number of small objects a thin coating of platinum, 
it can be accomplished by placing them in a perforated zinc vessel, 
and merely immersing the latter with its contents in the above 
solution, heated to about 60 deg. Cent. fora few seconds, then 
washing, and drying in sawdust. 

Taz pile-driving machine was brought from Austria by Mr. 

ohn Nepomuc Blanck, of the town of Waldsee, in Upper Austria. 
It is thus described :—‘*‘ The method of driving piles for bridges 
and several other purposes, whereby eight men ean do the work of 
eighty by any other method hitherto practised. The rammer may 
be 12 cwt., or, in some cases, 20cwt., and is set going by two 
hooks, one of which draws up and the other lets down of itself; 
or also in another manner, by which the rammer claps aud loosens 
itself without altering the motion of the main wheel. Four such 


| machines were successfully employed in the year 1769, by order of 


the Emperor of Germany, and two in the year 1770, by order of 
the King of France, and the inventor was rewarded by both. 

THE greatest improvement in the loom, prior to the introduction 
of the French loom, by M. Jacquard, was the substitution of me- 
chanical action for the drawboy, by Mr. Duff, in 1807, but this 
invention was brought to its greatest perfection about 1822-3, 
about the time when, owing to the continuance of peace, inter- 
course between France and England enabled the manufacturers of 
the two countries to become acquainted with the machinery and 
processes employed by each other. {[t was soon discovered that the 
French had been for some years in possession of a loom by 
M. Jacquard, which was almost as superior to the English draw- 
boy as that was better than the living agent which it had 
superseded, The first person in England who took advantage of 
this discovery was Mr. Stephen Wilson, an eminent manufacturer 
of London, to whose disinterested enterprise and exertions the 
country is much indebted, from the circumstance that the greater 
height of the French loom, as compared with the English, required 
new and lofty buildings to be erected for its introduction, 


| outside, have been placed in their stead. 
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MISCELLANEA. 

THE Persian Gulf cable has been broken between Bushire and 
Fao, and the alternative land route has been seriously and wilfully 
damaged between Bushire and Shiraz. 

ACCORDING to existing arrangements it is intended, after her 
Majesty’s ship Repulse is out of the hands of the shipwrights at 
Woolwich, to discontinue building at that yard, which in future 


| will only bo used for factory purposes. 


Tue enlargement of Billingsgate fish market is about to be pro- 
vided for by a bill to be immediately brought into Parliament. 
The question is not taken up a moment too soon, ag the crowding, 
blocking up, and confusion in and around the market are inde- 
scribable, 

On Monday last the plans and sections for the proposed further 


| improvement of the navigation of the river Severn were duly 
| deposited with the clerks 





of the peace for the counties of Wor- 
cester and Gloucester. The additjonal works proposed to be 
erected are very important. 

Tue Suez Canal Company have been fourteen years at work upon 
their gigantic labour, and they announce positively that the 
canal will be opened within a year from the present time. The 
canal is to be 100 miles long and 100 yards wide (at the water's 
edge). The depth throughout will be twenty-five feet in the 


| middle, 


A SECOND suspension bridge over the river Niagara will shortly 
be open to the public. Jt spans the river just below the American 
Fall and Clifton House, the distance being 1264ft. 4in. The two 
cables, each consisting of seven wire-ropes, are 1900ft. in length, 
and 23in, in diameter. This new bridge exceeds in length that 
three miles below the Falls by 464ft. 

In the course of a few days the long line of houses opposite to 
the General Post-office in St. Martin’s-le Grand wil] be removed, 
been purchased for the Govern- 
ment. On the site now occupied by the houses, buildings will be 
erected for post-office purposes, the increase of busipess having 
rendered more extended accommodation absolutely necessary. 

A BEW method of applying steam for locomotive purposes on 
street railways, so as to avuid the use of fire in the engine while 
running in the streets, has been exhibited on a temporary track in 
the city of Philadelphia. In this engine the necessity for a fire- 
box, sinoke-stack, &¢,, is done away with by substituting a strong 
tank or reservoir for Lolding water previously heated to a high 
temperature in a stationary boiler. 

EARLY on Tuesday morning the body of Mr. Hill, one of the 
clerks in the goods station of the Great Western Railway at 
Salisbury, was found mangled and lifeless on the line, at some short 
distance from the Salisbury terminus. It was supposed that he 
had walked up the line for exercise on the preceding evening, and 
was knocked down by the last train. The body was taken to the 
Halfway-house Inn to await the coroner's inquiry. 

A PARLIAMENTARY return shows that the railway companies of 
the United Kingdom hold more than 289 square miles of land : 
213°2 in England and Wales, 385 in Scotland, and 38 in Ireland. 
The quantity is one acre of every 273 in England and Wales, one 
of every 813 in Scotland, one of every 853 in Ireland; or, taking 
the United Kingdom as a whole, one of every 421 acres, The 
total is equal to 12°32 aeres per lineal mile of railway, or an 
average width of land of 102ft. of every railway. 

Tue frightful crowd and inconvenience of Newgate market was 
on Tuesday exchanged for the roomy comfort and convenience of 
the new Smithfield dead meat market. The 170 stalls in the new 
market are all taken, its arrangements are very satisfactory, ex- 
cepting that the railways are not ready to deliver their supplies by 
rail, but continue temporarily to send them in vans, It will be 
remembered that in Tut ENGINEER for August 23rd and 30th, and 
September 6th, 1867, a full illustrated description of this building 
was published. 

THE arrangements for the purchase of the telegraphs by the 
Government are being actively carried on, and a commission ap- 
pointed by the Accountant-General has nearly concluded the 
inquiry into what the net profits of the companies really are. A 
complete collection of the instruments used has been arranged in 
the library of St. Martin’s-le-Grand. It is said to be a most in- 
teresting display, aud one which shows in aremarkable manner the 
vast progress which has been made since the first application of 
electricity to the purpose of telegraphy. 

THE Pall Mall Gazette of Tuesday states :—There is a report 
that the Government propose to give some reward of honour to 
Major Palliser, whose inventions—particularly his chilled shot— 
have been and are productive of enormous saving to the country, 
while they add greatly to the efficiency of its armaments. Ser- 
vices like these are certainly as important as a consistent course of 
party voting; and a man who spends years of thought and labour, 
and who endangers his private fortune to achieve results which 
are to the nation both money and military strength, seems to us 
well to deserve the humble honours of a baronetcy. 


A PARLIAMENTARY return shows that there are in the United 
Kingdom 90,668 miles of wire for public use, and 4969 miles of 
wire used for the purposes of railway companies only. The 
number of miles of posts and underground lines constructed is 
21,751 open to the public, and 285 used for railway purposes only ; 
the average number of wires per mile is 4°16. There are 4695 
miles of submarine telegraph cables (of course, including the 
Atlantic cables) connected with places in the United Kingdom, 
and 8146 miles of wire; the average number of these wires per 
mile is 1°73. There are 3381 telegraph stations open to the public. 

Tug whole of the statues are now placed in their respective 
niches in the ornamental arcade facing the Speaker's residence in 
New Palace-yard. These statues are placed in the following order, 
—viz., Alfred the Great, William the Conqueror, Henry IL, 
King John, Henry VIII, and William IIL. (Prince of Orange). 
The two last were only placed on their pedestals on Tuesday 
morning. These six statues have all been sculptured by foreign 
artists. The old gas lamps have now been all removed from New 
Palace-yard, and ornamental gilt ones, in unison with those on the 
In St. Stephen’s Hall 
the marble statues have been thoroughly cleaned, but those in 
Westminster Hall have only undergone a superficial dusting. 


THE total number of passengers carried on railways in the United 
Kingdom in 1867 was 287,688,113, of which 173,262,108 were third- 
class and parliamentary, 77,700,297 second-class, and 31,725,708 
first-class ; the receipts being respectively £6,432,064, £4,935,416, 
and £3,979,501. There were 119,791 season and periodical ticket- 
holders, and the receipts amounted to £562,724. The totals, as 
compared with those of 1866, showed that there was an increase in 
the number of season ticket-holders of 9564; in the number of 
first-class passengers, of 460,289; in the third-class and parlia- 
mentary passengers, of 15,556,918 ; but in the number of second- 
class passengers there was a decrease of 2,602,792, leaving the total 
increase in the number of passengers carried 13,394,445, as com- 
pared with those carried in the year 1866, 


THE traflic receipts of railways in the United Kingdom for the 
year 1867 amounted, on 14,247 miles of railway, to £39,479,999, 
and for the year 1866, on 13,854 miles of railway, to £38, 164,354 
showing an increase of 393 miles and of £1,315,645. The total 
receipts from passengers, parcels, mails, &c., amounted to 
£17,935,634, against £17,395,925 in 1866, showing an increase of 
£539,709, including an increase of £63,554 for season and periodical 
tickets, £326,721 for third-class and parliamentary tickets, £46,179 
for second-class, aud £49,486 for first-class. ‘The goods, mineral, 
and live stock traffic amounted to £21,544,365, against £20,768,429, 
showing an increase of £775,936. Of this increase £94,695 was for 
general merchandise, £565,955 for coal, coke, and other minerals, 








and £115,280 for live stock. 
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PATENT PERPETUAL MOTION LOOM. 


BY MR. JOHN BULLOUGH, GLOBE WORKS, ACCRINGTON, 


NOTWITHSTANDING the state of perfection we have been in the 
habit of thinking the power loom has been brought to by the in- 
vention of the weft fork, the loose reed, the stop rod, and the 
self-acting temple, it is none the less a fact that one-third to one- 
sixth of the times of every calico lcom is lost, owing to two 
prominent defects up to this time existing in that loom, viz., the 
necessity of stopping the loom every time the weft breaks, and 
every time a warp thread breaks. While the cry has been con- 
stantly for more and more speed, till looms are now run at what 
many of the old school call ‘‘mad speeds;” this fact of so much 
time being lost in stoppages seems either to have been overlooke’ 
or to have been submitted to from the apparent hop lessness of 
providing a remedy. 

Of the large number of patents taken out :lmost weckly for 
improvements in looms, very few attempt to c: pe with the con- 
spicuous defect of the loom having tostop every time the weft 
breaks-—on an average, every three minutes during the day—while 
not a single attempt has hitherto been made to :emedy the still 
greater defect of being compelled to stop the loom to piece and 
draw in warp threads which break. 

The loom which we illustrate above professes to overcome both 
these defects. 

To one éndof the slay or batten A is fixed, in an upright posi- 
tion, a case or frame B, open at the top and bottom, and in it are 
placed a number of shuttles, each supplied with weft, one upon 
another, but so held as to allow sufficient space for a shuttle C to | 
pass to and fro beneath them on the race of the slay. The ends | 
of weft from the shuttle D are attached to a stud E covered with | 
plush, which is fixed to the reed cap. 

The shuttles in the frame B are supported on the ledge F of a 
holder G, pivotted to brackets H, fixed to the slay plate. There | 
are two ears I formed on the shuttle holder G, below the pivots L, | 
connected by a short pin K. To this pin one end of a band M is | 
attached, the other end of which is attached to a stud N on the 
horizontal weft lever O. This band is of sufficient length to reach | 
from the stud on the horizontal lever to the pin on shuttle-holder | 
when the slay is at the back centre; but when the weft breaks, and 
the horizontal lever O is forced 
the sector hammer P, the band M is pulled tight before the slay A 
has got to the back centre, and as the slay continues to move to its 
most backward position the shuttle-holder G yields to the pull 
of the band M, and as it swivels or turns on its centres L, withdraws 
the supporting ledge F of the shuttle-holder G from under the | 
bottom shuttle Q, which therefore drops on the slay plate R in | 
position to be thrown to and fro by the picking stroke S. The | 
shuttle-holder G, is held in this position by a spring pin T forcing | 
itself into a recess U which comes opposite to it when the shuttle- 
holder has been brought to this position. 

As the slay advances towards the front centre a screwhead V, 
which is screwed in the lower part of the shuttle holder, comes in 
contact with a finger W, projecting from the framework of the 
loom, and causes the shuttle holder to swivel back to its former 
position, where it is held by the spring pins before mentioned 
forcing themselves into recesses corresponding to this position of 
the holder. 

As the shuttle holder is caused to swivel by the band M in the 
manner described, it will be seen that, as its ledge F withdraws 
from the bottom shuttle Q, the top ledge X moves inwards, and, 
getting under the second shuttle Y, supports the whole pile Z, and 
remains in this position till the slay has advanced so far as to bring 
the screwhead V in contact with the og ara, finger W, when 
the ledge F being forced inwards, and the ledge X outwards, from 
under the pile Z, the shuttles drop on the bottom ledge F, where 
they are supported as before. They remain in this position till the 
weft breaks again, when the horizontal lever O, being drawn back, 
the band M causes the shuttle holder G to swivel, dropping a 
shuttle with fresh weft, and so on, one by one, till all the shuttles 
have been exhausted. 

The weaver, however, may easily refill the case B before the last 
shuttle is exhausted while the loom is in motion, and so, with 
ordinary attention, the loom never stops from day to day for want 
of weft. Thus far it is seen how shuttles with fresh weft are 
supplied. It remains to be shown how shuttles with broken or 
spent wefts are ejected. 

At the supply side of the loom there is a double lever A! pivoted 
to the front of the slay in a vertical position, the lower arm B! of 
which is formed with two steps or ledges C!. There is an inclined 
bracket D! bolted to the loom side, just above which the stop-rod 
tongue E' moves backwards and forwards with the slay. The 
outside of this tongue is formed with an ear or side projection 
opposite the steps or ledges on the lower arm of the vertical lever 
already mentioned. On the other side the tongue carries a bowl 
F', which is in a line with the inclined part of the bracket D'. 
There is further a curved finger G! fixed to the framework of the 
loom above the frog H' and opposite the front “edge of the stop- 
rod tongues, 














To the other end of the stop rod K' is fixed a horizontal lever 
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or finger L', pointing towards the back of the loom. This finger 
has a stud M' formed on its side, to which one end of a link N' is 
attached, the other end being fastened to a short lever O', fastened 
to the boss of the top swell P' in such a position that when the 
link N' is pulled downwards upon the said short lever O', the 
swell P" is raised, being on the contrary side of the boss. This 
swell stands out in front of the back board Q' about the breadth 
of a shuttle, and it is flanged on its outer edge, so that it not only 
acts as a swell to actuate the stop rod, but as a shuttle guard also. 
It serves to guide the shuttle to the picker, and prevents its being 
thrown off the slay as the latter changes the direction of its motion 
suddenly from forward to backward. 

Now when, through the breakage or absence of weft, the weft 
fork acts and pulls the horizontal lever outwards, causing the 
band M to turn the shuttle holder G on its centres, the upper 
arm S', which is in contact with the lower part of the shuttle 
holder, is forced outwards, the lower arm B' is forced inwards till 
the upper edge C! passes under the side projection formed on the 
stop-rod tongue, which has been raised sufficiently high for this 
purpose by the bowl F' running up the inclined bracket D'. As 
the slay advances the stop-rod tongue E! is carried, resting on this 
top edge till it comes on the lower part of the curved finger G! 
placed above the frog Hi. The slay continues to advance, the 
tongue E! is forced upwards, causing the stop rod K! to go through 
so much motion as to depress the horizontal finger L' and the 
link N' so far as to pull down the short lever O!, to which it is con- 


nected to such an extent as to raise the top swell P' till its flange | 
is clear of the shuttle, which, being thus left unprotected in front, | 


is precipitated off the slay into the receiving box S*, by the 


| sudden change of motion the slay makes in changing direction 


from front to back. 

The mode of piecing the warp threads without stopping the loom 
may be described as follows :—To each side of the loom behind the 
healds, an upright or standard T’ is fixed; to each standard an 
arm U' is fixed in an inclined position, and in direction from front 
to back of the loom. These arms are grooved and a sliding piece 
fitted in each. Aroller V' connects the two slides, and on this 


outwards by the ordinary action o | roller are wound as many threads W' as there are dents in the 


These threads are passed through the healds X', but above 
the loops or rings, and then through the top part of the reed on to 
another roller Y! running along the edge of the cloth. 

The lower half of the healds is made of elastic thread. When a 
wi thread is broken, the weaver finds the empty loop in the 
healds in the usual way, but without stopping the loom, and 


| spreading out his fingers a little to separate the yarn, he is enabled 


to see side by side of the empty loop, but a little above it, the 
guide thread which passes through the same dent of the reed as 


the warp thread which belongs to the empty loop. To this guide | 
| thread he twists one end of his ‘‘thrumb” or short length of yarn, | 
| and at once pushes the slides before mentioned forward, until the 


point of junction of the ‘‘ thrumb,” and guide thread stands over 
the edge of the cloth. The roller Y' has a grooved pulley at one 
end, and a weight Z! is suspended from a band A? which goes 
round the pulley, so that the moment the threads W' become 
slack through the slides, and roller V' being pushed forward, the 
weight Z' descends and causes the roller Y to turn round, thereby 
winding up the threads W' and keeping them tight. Having thus 
got the “‘thrumb” or connecting yarn through the right dent in 
the reed, the weaver takes the vacant loop with his fingers or reed 
hook, and draws it back to a convenient position behind the healds 
and clear of the yarn, the elastic part of the healds yielding and 
enabling him to hold the loop still, unaffected by the treading of 
the healds. Holding the loop thus, he draws the other end of 
the connecting yarn through it, lets go the loop, and the connecting 
yarn immediately begins to ‘‘ make,” or weave in, while he 
proceeds leisurely to place it in its proper position in the rods. 








THE SUEZ CANAL. 


THE Times of the Ist inst. announces that ‘‘the Moniteur 
publishes a telegram from Port Said, stating that the French war 
vessel, Levrette, had passed the Suez Canal, proceeding en route for 
Mayotte,” but a letter in another column, with the well-known 
signature of “ Rob Roy,” written from Suez on the 16th ult., 
shows plainly that the passage of the Levrette must have been 
made by the sweet water, and not the ship canal, as would be sup- 
=. m the telegram. We give a few extracts from Mr. 

‘or’s letter, which begins with a recapitulation of many 
statistics already well-known to our readers, but is throughout in 
his usual graphic and spirited style:— 

" yore about fifty miles of the cut is filled with salt water, 
and is traversed daily by numerous small vessels and some steam- 
launch mailboats, while the countless barges, dredges, and coal- 
boats, all worked ‘by screw propellers, which ply day and night, 
make a din and bustle in the sandy desert very unromantic indeed, 
but exceedingly interesting to observe. 

“ Of this fifty miles many parts are not wide enough yet for 


| large vessels, and only a small portion is excavated to the full 
| depth. The remainder of the canal is more or less dug out. While 
some parts are quite dry, others are put under water to moisten 
the sand; others have great blastings of rocks, and one long section 
of twenty miles has to wait untilthe sea is admitted into the great 
dry basin of a future lake. The expenses at present amount to 
£200,000 every month, and the work has already absorbed eight 
inillions sterling. 

‘* Port Said is the little town at the entrance of the canal. It 
is built of wood, with wide, straight streets, and houses that look 
like brown paper, and that would burn from end to end in ten 
minutes. Hotels, cafés, shops, and bazaars, are crowded by 6000 
people of every nation, but with the Greek and Levantine element 
largely preponderating. 

“The two long piers of the harbour stretch their white arms 
into the sea, but the area enclosed seems very small, and completely 
exposed to the northerly gale. 

‘Ismailia is the pretty town half-way along the canal which 
here enters the Lake Timsah (‘‘ crocodile lake”). Here the Arabs 
and their camels and the jackals of the desert ure alongside the 
steamboats, the whirring lathes and sounding forge hammers of 
the company’s workshops, the tall poles of the electric tclegraph, 
and the hot rails of the railway. 

“*The sweet-water canal is already a blessing to Egypt. It is 
from 30ft. to 40ft. wide, and boats with all sorts of cargoes are 
towed through it by men on foot, or sail along gaily if there isa 
breeze to their snowy wings. During one day a violent gale 
swept across the canal. To look at the desert was to see a vast 
| yellow picture of men and camels dimly floating in a sea of sand 

without any horizon. The quantity of sand whisked from the 
plain and cast into the canal water by a wind like this will bea 
serious matter to deal with. One ounce of sand per square yard 
amounts to 500 tons on the whole canal, and the wind sometimes 
blows in this way fora month together. 

At Chaloof I found 14,000 men at work. They labour very hard 
indeed, running up the hill with baskets of sand on their heads. 
About 1000 donkeys walk in long lines with neat mat baskets on 
their backs. In curious and close contrast to these simple carriers 
the mighty power of steam toils and puffs as it hurls up huge bulks 
of heavy clay, and it is, perhaps, only in Egypt one could see 
human and animal power exerted in such competition with steam 
power. The labourers are sent from all parts of Egypt. They 
must come, but they are highly paid—from 2f. to 3f. a day. 

** At this, the Red Sea end, the works of the canal seem very 
far behind. The entrance port has all the obstacles of a shallow 
mouth, soft and shifting sand for bottom, and a crooked irregular 
tide eddying about in a most puzzling way. : 

‘When the passage from the Mediterranean to the Red Sea is 
open to the world it is intended to tow vessels through by tug 

| boats working along a chain which lies at the bottom of the water. 
| Steamers are not to be allowed to use their own paddles or engines 
| for fear of damaging the soft sloping banks of the canal by the 
wash thus created. The difficulty of towing a vessel of 2000 tons 
in this manner when the wind presses her to one side is an objec- 
tion to the whole scheme which I have heard no feasible answer to.’ 





SoutH Kensincton Musgeum.—Visitors during the week ending 
28th November, 1868:—On Monday, Tuesday, and Saturday (free). 
from 10 a.m. to 10 p.m., 10,694; on Wednesday, Thursday, an 
| Friday (admission 6d.), from 10 a.m. till 4 pm., 1572; total 
| 12,266; average of corresponding week in former years, 7885; total 
from the opening of the museum, 7,927,045. 

New GE£oLoGitcaL CHART. —We have had our attention directed 
to a new edition of a geological chart, arranged by Mr. John 
Morris, F.G.S8., Professor of Geology and Mineralogy in University 
College, and published by Mr. James Reynolds, 174, Strand. It 
shows at one view the order of succession of the stratified rocks, 
with their mineral characters, principal fossils, average thickness, 
localities, uses in the arts, &c. It is very well done, and will no 
doubt be appreciated. 

Sourh Waters InstiTuTE of ENGINEERS.—The next annual 
general ing of the bers of the Institute will be held in 
the Assembly-room of the Castle Hotel, Merthyr, on Thursday, the 
10th December. The chair will be taken at 12 o’clock at noon. The 
election of office-bearers will take place. The discussion of the 
paper on “Mechanical Ventilation,” by Mr. G. Cope Pearce, and 
on ‘‘ Patent Fuel,” by Mr. A. Bassett, will be resumed. The paper 
on ‘Davies’ Self-acting Steam Striker,” by Mr. D. Davies, will 
be discussed; papers on ‘‘ Overwinding and how to Prevent it,” by 
Mr. W. Fairley, on the ‘‘ Assurance of Miners and Colliers,” by 
Mr. Christopher James, on ‘‘ King’s Patent, for the Prevention of 
Accidents in Shafts,” by John King, and the paper on the “ Bren- 
don Hills Mines,” by Mr. Morgan Morgans, will be discussed. The 
following paper will be read and discussed:—On ‘* The Pomerance 
idguite Mine,” by Mr, Elias J. Beor. The council meeting will be 
held at 11 a.m, 
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Our friends MM. Neut and Dumont, of Lille, have recently 
jntroduced some considerable alterations in the form and 


nt made, we subjoin; from these it will be seen that the 
wheel is constructed with four 
rincipal vanes acting as arms, 
and having the space inter- 
mediate between each pair of 
them divided by three subsidiary 


vanes. 

We feel inclined to doubt 
the advantage of contracting so 
puch the orifices of the wheel, 
but the pump, its case, anid 
tubing seem well proportioned 
otherwise, and the designs for- 
warded to us show great care 
and considerable taste in work- 
wg out the various details. 
Fig. 2 ——— a portion of 
the wheel showing one of the 
jarge vanes which starts from 
the boss, and some of the 
smallervanes. Figs. 3and4 show 
transverse sections of these two 
kinds of vanes, The water 
coming from the direction a, }, 
Fig. 4, parallel to the axis of 
the turbine, which works in the 
direction m, n; 2, y, the re- 
sultant of these two actions, 
will give the normal yield of 
the pump at a mean altitude. 
The water reaches the large 
vanes without shock, and it 
partakes of the rotatory motion 
as soon asit has passed the plane 
P, Q, whereit meets the smaller 
vanes, In this form of — 
the large vanes only approac 
the centre, the water is taken ee 
from the entire surface, and, in addition, 
exact size necessary. the employment of the annular stop 
pieces 8, S, Fig. 1, the water is forced wo follow the annular 
course G, G, Fig. 5, the section of which increases gradually in 
size, The adoption of an open 
framing, instead of a solid 
—_ allows of the axis being 

ght nearer to the point at 
which the pump is staked on, 
and greater strength through- 
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out results. The stuffing box 
P is divided into two compart- SECTION at A.B 
ments, separated by & metal arG.D 


ng The first chamber con- 
tains the packing, the second 
communicates by small holes 
with a third chamber I, which 
receives the water from the 
body of the pump by a pipe T. 
This space is, therefore, always 
filled with water, sustaining 
the entire weight of the hydro- 
static column. If from any 
cause suction should be pro- 
duced here it is always water 
which is drawn in, and neverair. 
Itwill be observed that theshaft 
is turned up plain throughout 
without collars, any lateral 
thrust that may arise from im~ 

rfect setting or otherwise 
ing taken on screw pivots at 
the extremities. 

There are few subjects in me- 
chanical engineering on which 
so much time has been ex- 
pended, and very few indeed in 
which so much talent has been 
wasted, as that of the centri- 
fugal pump. The practical ten- 
tative experiments of Appold 
are those on which, above all others, the construction of the most 
successful of existing pumps of this class are based, and the diffe- 
rence in general between really efficient centrifugal pump and an 
inferior one is to be measured by the correctness with which his 
principles have been carried out. 








OUR COAL MINES. 

Yorkshire stands fourth in order in respect of the quantity of 
coal raised; it is equal to South Durham, as we have before showed, 
inthenumber of colliers (37,000): employed, it stands next to South 
Staffordshire in the number (434) of its collieries ; but in regard to 
the number of lives lost per ton raised, it is sixth in the list, the 
death rate being one life to every 109,444 tons; for during the year 

lives were lost. Of this number nearly 50 per cent. res 


from falls of roof and coal arising mostly from slips or partings in | 


the roof, which in this, as in other districts, are great sources of 


con- 
struction of their centrifugal pumps, engravings of which, as at | 


| not in my visits to the various 
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danger. For the proper timbering of the work"the men arethere, 
as in Staffordshire, themselves responsible, so long as a sufficient 
supply is furnished them; and G. W. Southern, who had the charge 
of the district during eleven of the twelve months, says :—‘‘ I have 
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found any case in which 


Ditferent “from the year 


collieries 
deficiency of supply.” 
before, there were no serious calamities in Yorkshire from an ex- 
plosion of gas, there having been only one fatal accident from that 
————E7~ — rr ee 
\\ Fic. 2 
rd 
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there was any 


the manufacture of a winding rope, 
led to the 
death of five people, and a brakesman falling asleep at his post at 
midnight, on a Sunday, when he was letting down two sinkers, 
caused their death by overwinding. He was found still asleep after 
the calamity, and the engine still working. A coroner’s jury found 
a verdict of accidental death ; but a prosecution ordered by the 
i brakesman being fined £2 by the 
Sheffield magistrates. Yorkshire is now under the supervision of 
Mr. Frank N. Wardell, who took to it in December 1867. 
South Wales, having won 9,092,300 tons in the year occupied the 
fifth position; but the Ferndale calamity sunk it to the bottom of 
the list in respect of the death rate, which is one life to every 


A defect in 
which did not show itself till after the manufacture, 


cause in 1867. 





29,425 tons, the total number of deaths bein 309; but in the 
number of collieries G2), Wales occupies the third position. The 
fatal number of accidents (119), was an increase upon the a 

e 


vious year of only six; the ‘ieaths were an advance of 189. 
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increase is due to the explosion named,which killed 178 workpeople, 
and happened on the 8th November, 1867. At the time of the 
accident from 340 to 350 persons were in the pit. The accident is 
regarded as clearly le to one miner having removed the top 
from his safety lamp in the stall of a fellow workman in which 
there was a‘ blow” of gas coming from an old work. But for 
this wilful indiscretion of the mam had been cautioned to be careful 
with his lamp in the stall, the probability is that the gas would 
have into the return airway, and no explosion have hap- 

nD It is only recapitulating what the public has been already 
informed in respect of the Ferndale calamity, but it should never- 
theless be placed upon record in this place that the greatest want 
of discipline had prevailed throughout the colliery, several lamps 
having been picked up ieamel, and safety lamp keys and con- 
trivances for opening the lamps found in the pockets of some of 
the deceased. It should likewise be recorded here as confirmatory 
of the supposition that if the men had not been reckless at Fern- 
dale there would have been no accident, that six weeks afterwards 
(on the 21st December) a blower of gas came off in the 6ft. coal, 
Abercwmboy colliery, belonging to the same firm (Messrs. David 
Davis and Son), and situated in the Aberdare Valley. In seven 
minutes the escape filled about one-half of their headings, roads, 
and faces—an area of about 269,100 cubic feet —with an explosive 
mixture. The discharge of gas was about 4271 cubic feet per 
minute. The quantity of aircirculating was from 18, 000ft. to 20,000ft. 
per minute, and the air current remained explosive for about 
eight hours. Clanny and Davy lamps were in use at the time; the 
former were extinguished by the gas, but it was with difficulty the 
latter were put out. The men retreated in prudent haste. The 
ocked, and fortunately proved in good order ; 
had not been another terrible explosion would have occurred, 
there were upwards of 300 men at work in the mine. Mr. Thomas 
E. Wales, who has the charge of South Wales, writes :—‘* From 
my experience, extending over twenty years, I am of opinion that 
ali, or nearly all, large explosions are due to one or both of the fol- 
lowing causes:—The exploding of a large quantity of gas given off 
suddenly, called a “ blower,” or of large accumulations of gas lodged 
in the different ‘‘ goaves.” Under the most efficient management, 
and with the best discipline in force, it is possible the gas in either 
case may be exploded, for it may be given off under such vast 
pressure as to overpower almost any amount of ventilation, or be 
forced out of the goaves by falls at such velocity as to pass through 
tue gauge of the safety lamp. But where the reverse exists, and 
»pen lights are exposed, there is no possible chance of escape from 
those fearful catastrophes.” In all, four explosions happened in 
M-. Wales’ district in 1867. This is a decrease of one-half as 
connared with the previous year, but the total number of lives 
lost b» the four accidents being 185, is an increase of 172 from the 
cause named. In concluding, Mr. ‘Wales says:—‘‘ I cannot close 
this report without stating most distinctly that in my opinion the 
four explosions were clearly attributable toa thorough disregard 
of the special rules by one of the deceased men in each case. 
strongly recommend that shot firing be strictly prohibited in work- 
ing all fiery mines with safety lamps, that greater attention be 
paid to the special rules, and better discipline enforced, especially 
in regard to the use of the safety lamp. The neglect of the latter 
is the crying evil of this most fiery district. Since the Ferndale 
explosion two men have been found guilty of tampering with their 
safety lamps in that colliery, and sentenced respectively to two and 
three months’ imprisonment with hard labour; and during the last 
month (January) two men were burnt to death by an explosion of 
gas in the Tyld Coch Colliery through another having removed the 
top of his lamp. 

‘West Lancashire and North Wales—a district of which Mr. 
Peter Higson has the care—stands sixth in order, the coal produced 
there being 8,350,000 tons. In point, however, of the workmen 
employed (30,000), it is second in order, whilst in the number of 
its collieries (160), it is last, and in the death rate eleventh, the 
deaths having been one in every 62,313 tons, or 134 deaths in all. In 
this district the aggregate loss of life from explosion was 
less in 1867 than in 1866, although it is still above the 
average; and separate fatal casualties are in excess of any pre- 
vious year. The list shows that a considerable number of these 
casualties happened under circumstances over which 
spection has no control, and in places where every man is the 
principal, and very often the only guardian of his own safety. 

‘Unless, therefore (writes Mr. Higson), workpeople pay more 
attention, and strictly obey the rules and regulations established 
for their guidance and an Nay we may hope and labour in vain. 
For although loss of life may for ® time appear to decrease, it will 
ultimately crop up again when an altered state of things, requiring 
skill and care in the manipulation, has to be encountered.” In Mr. 
Higson’s district an adequate staff of firemen is employed at nearly 
every colliery. These men are & kind of sub-inspectors appointed by 
the owners of mines. They examine the working places of the 
men every morning before the workpeople are permitted to enter 
them. They are the lowest grade of officers on the staff of the 
manager, and are the source from which the underlookers, and 
jonally the agers, of small colliers are drawn. Mr. Higson 
speaks of “‘ great efforts” being now made by the employers of 
labour to give primary instruction to their own workpeople in his 
district, where “‘ there are thousands upon thousands not only 
untaught, but altogether untrained for i 





e labour in which they 
are employed.” The importance of masters following up primary 
with a kind of trade education the inspector enlarges upon, and 
suggests that it may begin by quiet and friendly conversation, or 
by lectures given by men of experience in such language, and by 
such deontag and illustrations, as young persons can easily com- 
prehend. it should be deemed necessary to increase inspection, 
then Mr. Higson advocates not an increase in the present staff of 
chief inspectors, but the appointing of young men of education 
and r to act as their assistants. In nocase (concluded 
Mr. Higson) should the owners of coal mines be relieved in any 
degree of their responsibility, and workpeople should be conti- 
nually instructed in the best way of taking care of themselves.” 
The other six less important districts appear in the order of 
significance in reference to their total output in which we now 
arrange them. East Scotland, with its 7,897,368 tons and its sixty 
deaths, is worked with greater advantage in point of life cost than 
by the two districts of Northumberland, &c., and South Durham, 
for the death rate is one life in every 131,622 tons. In all there 
are 254 collieries in East Scotland. ‘Theseare worked by 147 com- 
panies, who ongieg 29,000 men and boys, and 766 women. The 
total quantity obtained was an increase of upwards of 30 per cent. 
upon 1866, but the increase in deaths was a very much larger pro- 
portion, for in 1868 there were only thirty-eight deaths in the coal 
and ironstone mines in this district. ‘‘The majority” of the acci- 
dents, the inspector says, could have been prevented had managers 
and many of the sufferers duly observed the general and special 
rules laid down for their guidance. There is no fact in connection 
with any of the deaths calling for special mention. It is gratifying 
to perceive indications of progress in Scotland in the application 
of the best methods for the raising of the coal. This is seen in 
winding engines with double cylinders and drums of large diameter 
on the crank shaft, instead of intermediate shafts and gearings. 
Notwithstanding the depression of the coal trade, new sinkings are 
being made which will add largely to the present output of coal, 
and these new works are being fitted up with the most im- 


proved machinery. 

Derby, Nottingham, Leicester, and Warwickshire, produced 
7,600,000 tons from its 200 collieries, and the deaths being sixty- 
four were one in every 118,750 tons. The total number is a slight 
increase upon 1866, when the deaths were fifty-eight. Falls of 
roof are the chief cause of accident, and led in 1867 to twenty-five 
deaths. Mr. Thomas Evans, who had charge of the district, 
remarks, upon the Inspection Act, that he believes it is working 
well, and has been the means of introducing better machinery, 
increased ventilation, greater supervision, and fixing the respon- 
sibility of saving life. He is still, however, of opinion that it can 
be carried too far, s0 as to interfere with private enterprise, and 
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also relieve the owner and agent of that responsibility which fairly 
belongs to them. 

Northand East Lancashire produced 6,8 {4,000 tons from its 281 
collieries, at a sacrifice of one life in 81,476 tons, the deaths having 
been eighty-four. The proportion is rather less than for the pre- 
ceding year, but it is twice as favourable as it was at the com- 
mencement of the inspection. Mr. Joseph Dickinson, who is the 
inspector, attributes the less satisfactory position of 1867 over 1866 
to the introduction into the pits during the strikes at the begin- 
ning of the year, when 1100 men were “out,” to operatives unac- 
customed to colliery work; and likewise to ‘ the agitation that was 
got up during the inquiry into a petition for more stringent restric: 
tions upon the working of collieries, and the freedom of colliery 
labour, which tended for the time being to interfere with the 
proper working of the regulations, and to augment the number of 
accidents.” Mr. Dickinson concludes his report by referring to 
some philanthropic suggestions which have been submitted to him 
for his report. Only to one does he attach any significance. It is 
that which suggests the appointment of Governinent inspectors of 
lamps, and the use of wunpickable lamp locks. As may be 
expected, he does not coincide with placing the lamps under Govern- 
ment inspection, and says that the best lamps do not appear to be 
quite secure. Thanks, however, to the North of England Institute 
of Mining Engineers, experiments have been going on for the last 
two or three years which have shown that with a current of high 
velocity all the lamps now in use may be fired through sooner than 
was expected. ‘‘ A spirit of inquiry and investigation has been 
set in operation, and it is to be hoped that it will result in some 
improved lamps coming into use.” 

Monmouth, Gloucester, Somerset, and Devonshire, under the 
care of Mr. Lionel Brough, has produced from its 228 collieries 
6,500,000 tons, and in it seventy-one deaths has shown a proportion 
of one death to every 91.549 tons, Asin his report for 1866, so also in 
this report Mr. Brough draws the attention of the managers of 
mines, to the importance of observing atimospherical changes. He 
says :—‘‘There should be a barometer in a cabin within a reason- 
able distance of the bottom of the pit, where a record should be 
kept of the weight of the column day after day, and in fact at all 
times. The employment of scientific instruments may be an 
additional safeguard. 
thinking, and the more thought the more safety. 

No unusually disastrous occurrence took place throughout the 
mines and collieries in the west of Scotland in 1867. where the 
quantity gotten in that year was 6,228,575 tons, from 211 collieries, 
and the death rate was one in 177,959 for thirty-five people were 
killed. Mr. William Alexander, who is the inspector for West 
Scotland, is very earnestin pressing for increased educational 
facilities. There should be a national system of education, and 
industrious and able workmen should have within their reach such 
extra provision as would result from planting in centres of industry 
educational institutions adapted to meet the peculiar wants of the 
varied arts and manufactures of the country, of which mining is 
one of the most important. 

North Staffordshire, Cheshire, and Shropshire, which is the 
district superintended by Mr. Thomas Wynne, produces the smallest 
quantity of coal, and, therefore, occupies the last place in our list. 
Mr. Wynne’s district produced 6,000,000 tons last year from its 222 
collieries; and init there having been seventy-four deaths, the pro- 
portion was one death in every 81,081 tons, than which proportion 
‘West Lancashire, and North Wales, and South Wales alone stand 
in a more unfavourable relation to the other districts. 
however, Mr. Wynne has not this year to report such calamities 











as those of Dukinfield and Talk-o’-th’-Hill. At thesame time there | 


have been eleven separate accidents by explosions. Eight of these 
have occurred at five collieries, and in each case, the inspector 
says, may be fairly set down to gross mismanagement. The other 
three explosions may be considered as ordinary cases attending 
‘the dangerous occupation of coal mining. Itis manifest that Mr. 
Wynne’s district is not one to be coveted by the other inspectors; 
nor is it one to be taken as a model by men having the management 
of mines elsewhere. If, however, any good is to be effected by 
speaking the truth in plain terms it may be expected to follow 
Mr, Wynne’s words. Upon the question of shaft accidents he 
writes :—‘* The loss of life under this head is discreditable. To 






cotton, which were made at the commencement of the working 
season of 1867-8, in view to meet the condition of the cotton 
trade at that time. 

The following extracts from the report of G. Berkley, Esq., 
C.E., consulting engineer, will be read with interest :— 

**The Mhow-ke-Mulleo Viaduct was at once visited ; the recon- 
struction of this I found to be progressing in a most substantial 
and satisfactory manner as regards quality of work, much to the 
credit of the company's representative in India, of the chief 
engineer, and of his staff acting in this part of the line. The 
rapidity with which the contractors were executing the work was 
not so great as was to be desired. I feel a satisfaction in being able 
to state that the result of my visits to this work, and of discus- 
sions thereon with the agent, the chief engineer, and the contractor, 
was the arrival at an arrangement by which the completion of the 
reconstructed viaduct has been, I have reason to expect, secured 
before the commencement of the monsoon, thereby probably 
avoiding a considerable amount of inconvenience and expenditure 
in working the traffic on the Bhore Ghat. The viadfet, when re- 
constructed, will be undoubtedly a magnificent engineering work 
of a thoroughly substantial character. 

“The contract for replacing the Mhowlee Viaduct was not pro- 
gressing so rapidly as I considered possible and desirable, this 
being ascribed to the neglect of the contractor, though he has been 





Indeed, the mere use of them sets people | 


| 


Happily, | 


| constantly urged to make more efficient arrangements. Before I 
left India I again visited the Mhowlee, and was glad to find that 
the suggestions made and pressure brought to bear on him during 
my former inspection, and subsequently by the engineer in charge, 
had been productive of beneficial results, 

**In the next place I very carefully examined the Taptee Viaduct, 
and there I found the statements contained in the reports of the 
Government Deputy Consulting Engineer for Railways, and of 
| your engineers, to be substantially correct. It was with regret, 
and only after the fullest consideration as to what was the best 
course to be pursued with respect to this viaduct, and not until 
several designs and estimates had been prepared both for strengthen- 
ing it and for replacing it, that I arrived at the conelusion that the 
most economical, and the only perfeotly satisfactory mode of deal- 
ing with it was to erect a thoroughly substantial work, affording 
somewhat larger waterway than the existing viaduct, alongside of 
and in substitution fo 

**T now proceed to describe the signs of failure or weakness, as 
the case may be, in the several descriptions of work, and to de- 
fine what, in my opinion, should be regarded as the causes of the 
same. 

“Sach signs in ases of the pie large viaducts before 
referred to, aud of some other bridges, is displayed by vertical or 
nearly vertical cracks on the face or through the body of the work, 
sometimes starting from the underside of the stringers, and ex- 
tending in a downward direction, and sometimes existing in the 
lower part of the pier. 

** These cracks have resulted from the following causes:—First, 
the use of inferior st This inferiority of stone is observed 
when trap rock of a atively soft description was apparently 
the only available ie within a moderate distance from the site 
of the structure. 3 stone, instead of hardening from exposure, 
has weathered on the surface and developed cracks after being sub- 
jected to the action of water and the extreme heat of the sum 
Secondly, the mortar not being of good quality in the whole, or in 
some parts of a viaduet or bridge, either because the lime or the 
sand used have been inferior, or on account of an insufficient use 
of water during the execution of the work, or some part thereof. 
The native sub-contractors have become very expert in the 
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| adulteration of the mortar by an admixture with the lime of a 


find that twenty persons have lost their lives in this district by | 


accidents in shafts where only six millions of coal is raised, whilst 
only two were killed in shafts in Durham,where fifteen millions 


ashamed of the position in which, from neglect and want of proper 
and ordinary care, the district has been brought to occupy in 
mining statistics; and I hope it will rouse them to a sense of the 
rottenness of a system that cannot bear a comparison with other 
parts of England without odium attaching to those who continue 
this slaughtering system.” Coroners’ juries have returned verdicts 
inculpating persons who have broken the law alike in explosions 
and in shaft accidents in Mr. Wynne’s district, but when the 
offenders have been placed upon their trial they have been acquitted. 
Mr. Wynne knows how to administer praise as well as blame. It 
affords us much satisfaction to close our review of the operations 
of an Act, the tendency of which is unmistakably beneficial, not 
only in the encouragement of the improved working of mines, but 
also in the saving of human life by the following commendation 
of aclass of men who, as a whole, display a very large amount of 
care in the prosecution of their daily duties, and at the same time 
are manifesting, more than any class of operatives we know, a 
desire for an increased knowledge in those principles of mechanics 
by which their usefulness may be largely augmented. Mr. Wynne 
says :—‘‘It is satisfactory to have to report that no life has been 
lost on the surface, either by machinery or explosion of boilers. It 
is very creditable to the enginemen of the district, to whom every 
praise is due.” 








THE GREAT INDIAN PENINSULA RAILWAY. 


THE following abstract of the report to the proprietors of the 
above railway company, presented at their half yearly meeting on 
27th ult., will be found interesting. The “disasters” which have 
happened to some of the principal works on their line have given 
it an unpleasant prominence amongst Indian railways, and Mr. 
George Berkley, C.E., the consulting engineer of the company, 
has recently inspected the entire system at the instance of the 
Board of Trade, who, as representing the guarantee (pseudo 
Indian, but really English), are vitally interested. On the whole 
the item of about 44 per cent. on receipts to be carried to the 
credit of profit and loss is satisfactory, and we sincerely 
trust that the Great Indian Peninsula will, under its present 
revised local supervision, prove itself a thoroughly safe under- 
taking to its bondholders; that it has been the railway of all 
most desirable for India no one will doubt. Our extracts from the 
consulting engineer’s report have necessarily been brief in compa- 
rison to its importance, but they are very instructive on the details 
of Indian work. 

The average length of line worked over during the half year was 
869°1L miles, as compared with 84398 miles in the corresponding 
half of the previous year, being an increase of 25°13 miles. 

The net revenue of the half year, viz., £380,765 19s, 10d., is in 





£3 
the hands of Government, to be applied in reduction of guaranteed 
interest advanced, The number of passengers carried in the half 
year was 1,852,407, against 1,614,717 in the corresponding half of 
1867, and the weight of merchandise, including railway materials, 
— of earth trains, was 356,099 tons, against 304,476 in 

867. 

The falling off in the amount of the gross receipts of last half- 
year occurs nearly entirely in the item ‘‘ public merchandise.” 
The quantity carried under that denomination was 248,869 tons, 
being 29,550 tons more than in the corresponding half of the year 
1867, The receipts from this source, however, only amounted to 
£599,173 4s. 8d., being £131,710 5s, 8d. less than was received on 
account of similar tratiic in 1867. The result was occasioned by 
reductions in the rates of carriage for pressed and half-pressed 


white ‘‘muttee,” which it is difficult to distinguish unless the 
lime is burned close to the site of the work or otherwise, where 
it can be constantly inspected. The difficulty of obtaining at all 
times the large supply of water which is required in order to pre- 
vent the strength of the mortar being destroyed by the action of 
the sun before it sets, is often very great, especially in positions where 
the water has to be led from considerable distances, and when the 
piers are very high, and, consequently, the water has to be lifted 
at a great cost. Thirdly, the employment of two classes of masonry, 


namely, block in course or coursed rubble on the face, and rubble | 


hearting, without effectually bonding the facework on one side of 
the pier with the facework on the opposite side, and the facework 


| to the hearting, or buildiog the facework of a sufficient thickness. 
and a half were raised, is enough to make our managers thoroughly | 


In this respect there has been, on the part of your engineers, an 
error in judgment, as it is a well-established engineering principle 
that in high piers the superincumbent weight should not be placed 
upon two classes of work, which, from their different characteristics, 
will settle unequally. A mistake has been also undoubtedly made 





1 





in the omission of a sufficient bond, as thereby the column of } 


superior masonry on the faces of the work has been left un- 


thickness. 
the girder beds and stringers is both, as regards its specification 
and its execution, not sufiiciently good to withstand the vibrations 
caused by trains passing over the viaducts or bridges, especially as 
this work has been subjected to these strains very shortly after its 
completion; neither is the class of work in these situations such as 
will effectually withstand the strains to which it is subjected from 
the expansion and contraction of girders consequent on the great 
variations of the té rature. 


} 
t 








construction of battered piers, and, consequently, perpendicular 
faced piers with offsets or plinths were adopted; this has proved an 
additional source of weakness, as the entire bulk of the superior 
masonry of these piers above such offsets has not rested upon the 
superior masonry below the plinths, but has rested partly on 
such superior masonry and partly on the rubble hearting, which 
two classes of work have, without doubt, settled to some extent 
unequally. 

“The position of the engineer in India—urged, on the one hand 
to complete the works under his superintendence with rapidity, and 
meeting, on the other hand, with resistance on the part of the 
contractor to requisitions for a strict fulfilment of the terms of the 
contract, and with apprehensions of delay in the execution of 
works—is one of considerable difficulty. 

‘The most frequent examples of either failure or deteriora- 
tion, which threatens failure within a comparatively short period, 
are those of arches consisting gencrally of rubble masonry, but 
sometimes of brickwork. The failure of arches has arisen from the 
following cause :—First, the shape of the stones, actually used in 
professed compliance with a specification that they are to be 
*dressed off roughly, so as to make the closest possible work.’ 
These stones are—in many cases observed by me—unfit to make a 
strong arch, and have been, I believe, very frequently objected to 
and rejected accordingly, but they are such as the native masons 
have been accustomed to use, and it appears to have been almost 
impossible to avoid the ultimate adoption of them without setting 
aside economy and rapidity in the execution of the works, 
Secondly, the mortar is, as I have before described, not always 
good, or uniformly good throughout the whole of an arch. This 
circumstance, taken in connection with the joints of the work 
(which cannot be seen until the centres are removed), being too 
wide, has led to the mortar dropping out, and to the consequent 
loosening of the stones. Thirdly, the level of the rails has been 
too near to the crown of the arch; this distance, as regards both 
the specification and the execution of the work, is that which is 
very common in England, but from the unusual amount of subsi- 
dence of the material of which the adjoining embankments are 
necessarily made along a considerable portion of your railway, and 
from an omission—-especially during the year of the maintenance of 
the works by the contractors, and when the masonry is green and 
the Eraptcst amount of subsidence occurs—to keep the banks 
raised t8 their proper level, the distance between such crown of arch 
and level of rails nd been diminished, and the masonry has been 





subjected to excessive trial, especially on the passage over the 
viaduct of engines and other vehicles soon after the completion of 


supported to too great an extent in height in proportion to its | 


Fourthly, the quality of the work immediately under | 


Fifthly, for many years it was | 
1 of the native masons was not equal to the | 





the work. Fourthly, a defect which should be avoided has } 

caused by the ends of the arches forming the facework of 
bridge having been specified and executed with ashlar whil - 
body of the arch consisted of rubble ; the two descripti © the 
masonry settle unequally, and, consequently separate ons of 
arrangement of the two classes of work is adopted for the pe 

appearance, and prevails in other countries besides | a 
Fifthly, when brick arches have been adopted the lower one 
parts of the lower ring, have sometimes separated from the one 


rings of brickwork, ‘this has resulted because the bricks hay 
been set, by the unskilful bricklayers of the Bombay Presidency, 
f 


with wide joints of mortar which is not uniformly of the be: 
quality, and because the custom has prevailed of building the - 
in separate rings of brickwork without bond, or sufficient bond 

“The inspection on the part of the company has been litt] 
more than nominal; and it may be said that scarcely any, or n ° 
of a trustworthy character, beyond that which could be performed 
by the assistant engineers themselves, has been obtained i 
the construction of masonry works and the erection of ironwork ng 

**It might be erroneously inferred from the above statements 
that, in my opinion, the employment of natives as ins tors j 
altogether unnecessary. ‘This would be a mistake, } ative in. 
spectors can remain on the works during the heat of the day the, 
European inspectors are unable safely to do so; and, therefore if 
supported by the occasional presence of a European inspector 
become useful auxiliaries on the company’s staff. Sometines’ 
also, though very rarely, a native inspector is found sufficient}, 
trustworthy to act alone, y 

“Since my attention was first directed to the requirements for 
placing the engineering staff on a satisfactory footing, I have with 
much regret thought it my duty to advise that notice of dismissal 
should be given to seven members of the staff, whose services are 
not, under existing circumstances, of sufficient value to the com: 
pany to justify their being retained. In order to fill up the vacap. 
cies thereby vecasioned, and otherwise to increase the Strength of 
the staff to what I consider the minimum absolutely necessary I 
have recommended that fifteen classified engineers and five unelas. 
sified engineers should be engaged ; and I have also recommended 
he employment of twenty-four experienced European inspectors of 
masonry and of twelve erectors. 

** The inquiries it was decreed I should make would not haye 
been complete without an examination into the working of the 
contract system, under which your railway has been chiefly con. 
structed, 

** The pr 
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however, now doubtful whether the advantages contemplated have 
been realised, and whether the contract system has proved so 
successful in India as ought to have been expected. The con. 


tractors’ prices have no 
such as for earthwork, 


t untr 
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Ile 
jucntly been inconsistent, some, 


iel large profit, while others, 
especially for masoury, h n in some cases below the cost 
price of the quality of work specitied, Some of the contractors do 
hot appear to mz to have given the company the advantage of such 
an ample supply of plant and materials as might have been antici- 
pated. They have urged forward with comparative rapidity such 
works as yielded the largest profit, and, on the necessity of 
exccuting unremunerative works arising, they have questioned 
more or less the propriety of the demands of the engineers as to 
quality of work, and have demanded increased rates,” 
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GREENOCK HARBOUR COMPETITION. 

In the spring of this year the Greenock Harbour trustees offered 
two premiums, one of £300 and another of £100 for the two best 
designs for laying out the Garvel Park estates for harbour pur. 
poses. 

About 170 gentlemen submitted designs, and eventually three 
plans were nominated for the first prize, and on the votes of the 
trustees being taken it was found that Mr. T. C, Fidler, of Vent. 
nor, Isle of White, had obtained fourteen votes, Mr. W. R. Kin- 
nipple, of London, eight votes, and Mr. Charles H. Bel oe, of Liver 
pool, six votes. 

The first prize was therefore awarded to Mr. Fidler, the second 
to Mr. Kinnipple, while Mr. Beloe’s plan was highly commended, 
and only lost the second prize by the small number of two votes, 

We now publish the plan submitted by Mr. Charles H. Beloe, 
which we have carefully examined, and think it in every respect 
deserving of the praise which it received at the hands of the 
trustees. 

The estate is laid out for two harbours and a graving dock, as re- 
quired by the instructions issued to the competitors, though many 
of the plans sent in, including the one to which the second prize 
was awarded, showed three or more harbours. 

The wes harbour is entered by an opening 100ft. wide in the 
clear, which is arranged exactly in the course of the vessels pro- 
ceeding either up or down the Clyde; a very small amount of 
dredging would enable the largest ships to use this entrance, as the 
channel is 23ft. deep at low water within 100 yards of the 
pierheads, These are arranged so as to protect the vessels lying 
at either of the quays of this harbour, and also to prevent the 
heavy seas which rise when the wind is blowing across the Clyde 
from the Gareloch fromm beating against the graving dock gates on 
the opposite side of this harbour. 

The graving dock is placed nearly parallel with East Hamilton- 
street, and is of the full dimensions required by the trustees, viz., 
500ft. long in the clear, and 90ft. wide at the top; there will be 
18ft. of water over the blocks; the entrance is Gott. wide, and is 
closed by gates. 5 

Space is left clear of all other works for making this dock 250ft. 
longer should tie trade of the port require it, and the engine for 
pumping the dock dry is placed at the end of the proposed exten- 
sion. 

In the discussion which took place at the meeting of the Harbour 
Trust to adjudicate upon the competitive plans considerable differ- 
ence of opinion seemed to exist as to whether the graving dock 
ought to be placed on the river or the town side of the estate, and 
the advocates of the former locality carried the day, as both the 
premiated plans have the graving dock in that position, while in 
the plan now under consideration it is placed on the town side, 
and the author does not seem to have chosen this site without 
careful consideration, as an examination of the report attached to 
the plan shows; and he prefers the position chosen principally on 
account of the strata of the ground at that point, which he con- 
siders more favourable to the construction and maintenance of & 
dry graving dock than any spot near the river. : 

The two harbours are separated by a quay 200ft. wide, and are 
connected by a water-way 60ft. in width, which is crossed by a 
swing bridge carrying both road and railway. There is also @ 
small entrauce to the eastern harbour from Cappielow Bay, but 
this is intended only for the passage of small craft and for the 
exit of timber, large quantities of which would be discharged in 
the harbours, and require to be floated up to the timber ponds 
situated higher up the river. This eastern harbour is designed 80 
as to be capable of being converted into a wet dock if it should be 
thought desirable, and provision is made for the erection of dock 
gates. 2 ith 

The river face of the works is composed of a slope pitched wit 
rubble, and the quays are further protected from the spray and 
waves by a rubbie breastwork oft. high, For some disvance on 
either side of the entrances to the harbours, where there 1s one 
of water, a vertical wall is substituted for the slope, to enable 
vessels to lie alongside. F 

The outer quay of the western harbour is intended for the = 
charge and storage of timber, and is especially designed for = 
purpose, The outer quay of the eastern harbour is propose 
devoted to the trade in iron, or other coarse goods, Ample accom: 
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THE ENGINEER. 





modation is provided for the extensive sugar trade of Greenock, in 
the shape of commodious sheds, to enable the sugar to be dis- 
charged from the vessels and loaded on to railway wagons or 
carts under cover. It is not proposed to destroy the existing Cap- 
pielow pier, but to improve it, and retain it for small craft. The 
railway accommodation strikes us as being one of the best features 
of this plan. A double line of rails leaves the Caledonian Rail- 
way, near Ladyburn House, and descends with a very flat gradient 
to a bridge over East Hamilton-street, near the turnpike-gate. 
This bridge has a minimum headway of 17ft., but this can be in- 
creased to 23ft. when required on the occasion of very lofty articles 





passing along the road, as provision is made for raising the super- | for the erection of warehouses, which would prove the source of a 
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chandise discharged at this quay when the coal tips were not being 
employed. All the railway curves are very easy, none on the town 
side of the harbour having a less radius than 500ft., while the 
main curves are much flatter. The quays are approached from the 
town by three entrances, one at either end of the estate, where the 
street and the quays will be nearly at the same level, and a third 
opposite Ratho-street, which is intended principally for empty 
carts, as at this point the difference of level awe the street and 
the quay involves a gradient of 1 in 20, 

A very large and valuable piece of ground, fronting the street and 
about 100ft. deep, is rendered available for fencing in perpetuity, or 
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structure of the bridge bodily off the abutments by hydraulic | 
power, Immediately after crossing the bridge a double line of | 
rails curves to the left and descends to the quay level with an in- 
cline of 1 in 60. This incline will 
proposed to utilise the arches for blacksmiths’ forges and other 
workshops, which would prove very valuable, owing to their close 
me og | to the graving dock. The rails are carried on the low 
level to the sheds and all round the harbours. At the bridge be- 
fore mentioned a junction is effected with a high level railway, 
which is carried half way along the southern quay of the eastern 
harbour. This high level railway is provided with coal tips, worked 
by hydraulic power. The railway being carried on piers and girders, 
the space underneath could be utilised as a shed, or ordinary mer- 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





HANCOCK’S SCREW PROPELLER. 

Sik,— Your correspondent ‘‘ Engineer ” says he does not wish to 
waste time in teaching us steam engineering. But he has not said one 
word about the important fact that our screw sent the vessel one-half 
mile an hour faster at a lower rate of piston speed, and a less 
number of revolutions of our screw. ‘‘ Engineer” repeats the 
whole of his assertions over again. A man who writes under cover 
may do so, knowing full well that public opinion cannot reach him, 
yet he must forfeit the dignity of fair discussion. 

“Engineer” observes that as we did not take account of the coal, 
our saving of 40 per cent. vanishes into thin air; we can give the 
weight of steam used in the two trials, which is far more accurate 
than any coal test can be if it stood upon coal alone. 

The pair of cylinders used in the trials had each sixty-four 
superficial inches and a boiler pressure of 501b., allowing 21b. 
for the difference in the cylinder pressure; the engines making 
eighty-six revolutions per minute, which would give a consumption 
of steam every minute of over 528,0001b. weight of pressure. In 
the trial of the Company’s screw (Smith’s) the engines made 148 
revolutions per minute with the same 50 Ib. boiler pressure, and 
allowing 31b, in the cylinders less than in the boiler, would give a 
Consumption of steam in every minute of time of over 860,000 lb. 
weight of pressure, and the tug made about the same speed. I 
will appear that we used less weight of steam every minute 
of time by 332,0001b. Now, the consumption of coal is not so 
sound a test as that of steam, for much depends upon the skill of 
the stokers and the state of the weather, and the coal not being of 
one uniform quality. 

The Achilles isan exampleinaten hours’ run, on the 12th of August, 
1867, in which the consumption of coal varied every hour during the 
whole run, from one to two o’clock the consumption of coal was 
2286 Ib., and from nine to ten o'clock the consumption was only 
1255 lb.; so we find a difference in one hour's run of 1031 1b. This 
18 about one-half the consumption, yet the 1000Ib. of coal 
generated as much steam im one hour as the 2000lb. did in 
another hour, and the speed of the Achilles was the same, 5°5 knots. 

We will now consider our screw trials under another head— 
second to no other in importance—that is, the decreased pisten 
velocity which our screw causes the engine to work at, and, at the 
Sane time, maintaining an equal speed on the vessel. The piston 
speed of the engine in our trial at eighty-six revolutions in 
minute, with a 12in, stroke, was 172ft. a minute, that of Smith’s 
Screw at 148 revolutions a minute with the same engine, was 296ft. 
& minute, and the speed of the boat was the same in both cases, 
less two and a-half minutes in two and a-half miles. 

In concluding this discussion we beg to say that we warrant our 
Screw to drive a vessel one-half mile an hour faster than any other 
when our screw revolves with equal velocity and the same con- 

sumption of power. F, and C, Hancock. 

Dudley, Nov. 18th, 1868. 


SOCIETY OF ENGINEERS. 
Sir,—I trust you will allow me, through the medium of your 





paper, to call the attention of the members of the Society of | from the original centre line. L 
Engineers to the balloting list of proposed new members of council | by poles is not so exact as the other; when the theodolite is used | 


or the ensuing year. 


on a viaduct; and it is shown on this plan :—Area of water space, western harbour, 10 


$) from Mr. W. Airy on the subject of railway curves. In that com- 


handsome income to the Harbour Trust without interferring with 
the harbour accommodation. ¥ 
The following are some of the principal dimensions of the works 


| acres ; area of water space, eastern harbour, 117 acres; area of 
| water space, connecting channel, 4 acre; total water space, 22 
| acres. Length of quay walls of western harbour, 1118 lineal 
| yards; length of quay walls of eastern harbour, 1443 lineal yards; 
| length of quay walls of connecting channel, 136 lineal yards ; 

total length of quay walls, 2697 lineal yards. Area of ordinary 

quays and sheds, 107,354 square yards; area of timber quay, 
| 18,486 square yards; total area of quays, 125,840 square yards. 
| The approximate estimate of the total cost is £237,586. 


There are seventeen candidates, and twelve only can be elected. 

The out-going council have, as usual, nominated themselves, 
with one or two exceptions, and will, no doubt, vote for each 
other, and get their friends to help them to get returned. 

I beg to suggest that, following up the Conservative tactics, the 
members should plump for eight candidates, including the five new 
candidates not in the out-going council's list. 

This will secure the return of the new candidates, and infuse new 

lood in the council, which, I need hardly say, is much required. 
A Member oF Many YEAxks’ STANDING, 





RIVER MEDLOCK IMPROVEMENT WORKS. 
Srr,— I observe that you have given in your last number an 
interesting account of the works now going on, and nearly com- 
pleted, for the improvement of the river Medlock in this city. 


To make such account complete, it appears necessary to add that | 


the works referred to are being carried out by the tion, under 
the authority of a special Act of Parliament, which was obtained 
| by them in 1865, and that they were designed by, and have been 
| executed under the sole direction of, Mr. Lynde, the engineer to 
the corporation. 
Town Clerk’s Office, Manchester, 
December Ist, 1868. 


Jos. Heron, Town Clerk. 





ON RAILWAY CURVES. 
| Srr,—Your issue of November 27th contains a communication 


munication he has given a system which fulfils the two following 
| conditions :—(1) That no curve ought to be adopted which has not 
the property of being readily set out by the theodolite; (2) That 

| in passing from one tangent to another the change of curvature 
| should not be uniform, but should vary from the commencement of 
the curve to its middle point, being a minimum where the curve 
leaves the tangent and a maximum at the middle point. 
The necessity for the fulfilment ef condition Ne. 1 will not pro- 
bably be disputed by any engineer, The conclusion that its fulfil- 
ment ought to be made a sine gud mon may evidently, however, be 

| arrived at from exactly opposite reasons; that is, some may think 
| its use more advantageous in the first stages of the work, others in 
| the second, I, for one, think that the theodolite ought to be used 
| to put in what Mr. Airy calls the preliminary centre line; firstly, 
| because the work can be set out more exactly; secondly, but not 
| secondarily, it can be done wore quickly, and therefore more 
| cheapiy; and, on the contrary, during the actual construction of 
works, as a rule, use the theodolite only for ranging in straight 
| lines, and not for putting in platelayers’ curves, for the following 
reasons :—It is not always easy, and in some cases almost impos- 
sible, to get the exact straight lines originally set out, particularly 
in mountainous countries, where the curves are frequent and short, 
and the straight lines shorter. Now in ranging with a theodolite 
everything depends upon the accuracy with which the instrument 
| is set. The general sweep of the curve will, indeed, be a circle—in 
| the case of circular curves—of the given radius, supposing the line 
| of collimation of the telescope as exactly in a line with the original 
| tangent, and its vertical axis exactly over the spri , the curve, 
although in itself correct, will continue diverging more and more 
Secondly, the method of setting out 





a very great extent, so that, although the chord offset obtained by 
trying three pegs at one point of the circular curve may not be 
exactly the same as the offset obtained by trying three others in 
another part, no individual peg can be much out of the correct 
centre. On the contrary, in the method by offsets the correct posi- 
tion of every peg depends upon that of the preceding, and, as the 
errors are rapidly cumulative, it follows that several points in the 
curve must be fixed to serve as checks before the actual ranging out 
is commenced. 

Now, the work in progress, we have those distant points to check 
upon already fixed in the shape of bridges, to say nothing of the 
side widths; but two bridges in the same straight iine of road will 
not give always that straight line sufficiently near to coincide 
with the original straight line, unless they are some distance — 
Again, Mr, Airy evidently takes it for ted that the lines 
have been originally set out correctly, the various works of 
art exactly built to them. Theoretically he is perfectly justified 
in doing so, but practical men must look at all sides of the 
question. 

Platelayers, as a class, have a very high opinion of themselves, 
and not always of the engineer who gives them the centre line. 
If a centre line which fits existing work has once been put in, they 
ought, however, to be made to adhere to it, and ought not to be 
allowed any latitude in order to make it, as they think, “‘ eyeable,” 
to use a platelayer’s word. 

Immediately on leaving the tangent to the eye the curvature 
seems much greater than in the middle of the curve; but this is a 
mere optica] illusion, under which the platelayer suffers. His 
knowledge of the properties of circular curves is not, however, 
suflicient to convince him of his error. Cases may indeed arise in 
which the eye of the platelayer will afford the readiest, if not the 
most scientific, way of getting over a difficulty. 

Mr. Airy will probably not find an engine running off the road 
twice on the same job for the reason he assigns, if he will summarily 
follow the advice here given—sack the platelayer. 

The soundness of the principle from which the second condition 
is derived I utterly deny, aud beg to propose the following in its 
place:—‘* As the strength of a structure is determined by the 
strength of its weakest part, so the ease and safety with which 
rolling stock can move along any curve is determined by the ease 
and safety with which it can move along that part where the 
curvature is greatest.” 

Mr. Airy seems to think that a greater strain is put upon the 
roliing stock when first entering the curve than afterwards; other- 
wise there can be no advantage in having an easy curve at the 
commencement of the sweep, compensated by a very sharp curve 
at the middle. Now this cannot be the case, unless the rolling 
stock, in running round a curve, gathers as it goes a tendency to 
turn along that curve, independently of the constraining outside 
rail; or, in other words, unless on leaving an ordinary circular 
curve it moves along the tangent initially under constraint ! 

It is a very common rule on railways where sharp curves occur 
to put up notice boards ordering the engine-drivers not to exceed a 
certain speed, which, of course, varies with the sharpness of the 
curve. Consequently, on one of Mr. Airy’s curves the speed 
would be limited by the sharpness of the curvature at the centre, 
a point which will be best illustrated by the following example:— 
In accordance with the tables, let 11°4 chains be taken as the 
minimum radius, and the angular change of direction 90 deg. 
Now, the table gives 14°62 chains as the distance of the point of 
intersection from the commencement of the curve. If, then, a 
circular curve had been used, since the angle between the tangent 
is 90 deg., the radius would have been 14°62 chains, That is to 
say, in the case of cubic parabolic curves, the speed would have to 
be reduced to suit a curve of 11°4 chains radius. In the case of a 
greater curve it would have to be reduced only to suit a curve of 
14°62 chains radius ! 

Again, Mr. Airy only gives tables suited for one of the two cases 
which occur, viz.:—‘*Given the angle of intersection and the 
minimum radius of the curve to determine the length of the 
tangent.” 

How about the other and much more common case, viz.:— 
**Given the angle of intersection and the starting point of the 
curve to determine the radius.” 

For illustration take the angle between the tangents as before— 
90 deg., but the distance from the point of intersection to the 
springing of the curve only 11°4 chains. In this case the radius of 
the circular curve would also be 11°4 chains; but the minimum 
radius in the cubic parabolical curve would be given, I imagine, by 
the following proportion:—Minimum radius ; 11°4 ; ; 11°4 : 14°6; 
therefore, minimum radius = 69 chains, which is, I apprehend, 
inadmissible. 

Has not Mr. Airy in theory done what the unlucky platelayer 
who threw the engine off the road did in practice? 

November 28th, 1863. CONTRACTOR'S ENGINEER, 

















BULLOCK PUMPS FOR THE COLONIES, 

n.—Under this head you illustrate a design by Messrs. Death 
and Ellwood. I take considerable interest in the subject, and 
trust you will allow me a few remarks, as comment is much 
needed. The pump is to be worked by two bullocks, and they are 
to draw 6,000 gallons per hour, 20ft. in depth, and force 30ft., or 
60,000 Ib. X 5Svft., in all = 3,000,000 foot-pounds per hour, = 
50,00 foot-pounds per minute, Ad to this the friction of the 
machine and the water, say at the very least 30 per cent., and we 
get 50,000 + 15,000 = 65,000 foot-pounds, or close upon 2-horse 
power. Messrs. Death and Ellwood must bave strange ideas 
about the strength of bullocks, especially average colonial 
bullocks, to compare them to the very strongest London_dray- 
horses. Half the amount stated would be about right, It is a 
pity that engineers should take refuge to such unwarrantable 
exaggeration. PETER JENSEN. 
(For continuation of letters see page 430). 








VavuxHaLt Bripcr.—In the Jimes of Wednesday we find the 
following letter from Mr. J. W. Grover, M. Inst. C.E., with refer- 
ence to the dangers of the Vauxhall Bridge:—*‘ Sir,—The frequent 
accidents which are caused by the obstructive piers of the Vauxhal 
Bridge are only too well known to all your readers who ever have 
occasion to pass over or under that most ungainly structure. This 
morning I witnessed a sight which compels me, in the name of 
humanity, to crave a little of your valuable space to again denounce 
this erection. Two barges were swamped in mid-stream by being 
hurled against the abutments; the current at low-water being a 
perfect millrace. Four little children, as far as I could ascertain 
in the confusion the number, were drowned—the parents were 
saved. The scene on the shore, where the bereaved mother stood, 
was ove which I need hardly describe as heartrending to a degree 
seldom witnessed, and doubly so when it is considered that the 
disaster is caused by bad engineering, and might be easily avoided. 
Hardly a month passes without some wreck at the same spot, and 
often have I witnessed the penny steamers foiled in their repeated 
attempts to get through. Now the practical question is what can 
be done? We cannot restore the four poor chiidren to their 
bereaved mother, but we can subscribe towards replacing her 
things which are lost. Mr, Jefferys, the clerk at the Bridge 
House, or myself, would be happy to receive subscriptions. A few 
chains, secured at different levels round the starlings, would not 
cost much, and might be the means of saving a small percentage of 
the lives which are yearly risked at the spot. And, lastly, I 
would ask why the bridge is allowed to remain as it ip? One-six 
part of the water-way is blocked up with useless abutments 13ft. 
wide; these it is which cause the violent current. Dredging would 
do something, but would probably be dangerous to the foundations 
if carried to any extent. The only proper remedy is to reconstruct 
the work, to take out every other abutment, and throw some hand- 
some cast-iron arches across; these would only be 169ft. span, or 
6ft. less than the next bridge immediately above. In carrying out 





every centre peg is put in independently of the preceding ones to 


this work the gradients over the bridge might be improved; they 
are now so steep that a horse is kept to help carts up in winter,” 











————| 
.e@ 9 6 Birsm 








Dec. 4, 1868, 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER, 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN.—Messrs. A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Joss Auoover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51, 





PUBLISHER'S NOTICE. 


There is reason to believe that the weekly sale of Tux 
Enaiveer is actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 





*,* With this week's number of THE ENGINEER we issue, as a 
Su; plement, No. IX. of our Portfolio of Working Drawings. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are requested to notify the fact at the Ofice 
should they not receive it. 


*," ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST KEACH US BY SIX O'CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY. HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FripXy. 











TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts, and 
must therefore request our corre: to keep copies, 

R. B. W. (New Cross).—Send sketch in confidence. 

A Supscripex —Party No. 1 can go on making his furnaces as he always 
made them. The patent of party No. 2 is not valid as far as regards the 





bars. 

k. 1. T.—We connot think your scheme would answer. Yours is one of 
several proposals sc similar that they might have all sprung from the same 
brain, 

Hi. B. T. J.— There is no rule. With copper stays Yin. diameter, spaced Sin, 
apart, screwed and riveted into jin. iron, or 4in. copper plates, a pressure 
of 107 lb. per square inch may be carried. If the stays are spaced 4in. a 
pressure of 185 lb. will be quite safe; if the stays are of iron, in an iron 
plate, 290 ib. may be carried. 





THE MEDLOCK IMPROVEMENTS. 
(To the Editor of The Engineer.) 
S1r,—In your description of the river Medlock works the inclination given 


As this is an important feature of the arrangement I shall feel obliged by 
your inserting this note. W. J. Maxwe tt, C E. 
Manchester, December 2nd, 1868, 





PLASTER MOULDS FOR CASTINGS. 
(To the Editor of The Engineer.) 





Stm,—I should be much obliged if any of your readers could furnish me 
with particulars as to the quantity and qaality of sand to be mixed with the 
plaster used in making moulds for castings, also how many castings can be 
turned out of one mould. A. Dossor. 

5, Story-street, Hull, December 2nd, 1868. 

MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 8th, at 8 pm.— 
Discussion upon Mr. Wheeler's paper ‘On the River Witham and its 
Estuary.” 








of this prophecy, remains to be seen. Its occurrence in 
conjunction with the prophecy is at least remarkable 
enough to set men thinking. Does a fall in the glass in- 
duce explosions, or does it not? Let us see what the evi- 
dence tends to prove. 

In the first place, it is expedient to consider how the 
atmospheric pressure can affect the condition of a coal mine 
as regards the — of the air within it. We have no 
means of knowing the precise pressure which carburetted 
hydrogen resulting from the slow decomposition of coal, 
may attain ; but, judging from the force with which coal 

as issues from “ blowers,” it may be very considerable. 
So long as the pressure of the external atmosphere and 
that of the carburetted hydrogen stored up in a cavity in 
the coal measures is the same, the gas will not tend to 
escape, nor will the air tend to enter, except under the in- 
fluence of an endosmose action, on which we need not dwell. 
If the barometer rises the air will force its way in and 
compress the gas ; if it falls the gas will force its way out 
and contaminate the air in the mine. Any one of our 
readers using gas in his house may try a simple experiment, 
which will illustrate the matter perfectly. Turn on and 
light all the burners ; then regulate the meter cock so that 
the gas may issue at low pressure. Now enter any given 
room, the windows and chimney opening of which are 
closed. Shut the door sharply, thereby reducing the pres- 
sure within the room by the fan action of the door, and 
the gas will momentarily leap from the jet, which will 
burn up brightly. Open the door sud Jenly into the room, 
reversing the fan action, and the chances are the flow oi 
gas will be stopped and the lights extinguished. In the 
same way every little jet in a coal-mine is affected by the 
external pressure ; and as that of the atmosphere rises or 
falls, so will the velocity of the influx of gas into the work- 
ings become diminished or augmented. 

Applying the principle, the leading features of which 
we ee thus sketched, to the Wigan explosion, we see 
that the sudden and excessive fall in the barometer noticed 
on the 2lst and 23rd of November ought to have been 
followed by a sudden irruption of gas into the mine ; and 
had the explosion occurred on either of these days, the 


} ° ° ° ° 
of the conduit is lin. per 100ft. It should be, an average of 4in. per 100ft. | connection between the warning contained in the columns 


of the Dai’y News and the explosion would have been so 
well marked that no room would have been left for doubt. 
We should no longer have a possible coincidence, but the 
fulfilment of a scientific prophecy to deal with. On 
the days in question the barometer stood at about 
28°97 inches, but as a matter of fact at the time 
of the explosion the atmospheric pressure had risen 
considerably, the barometer in the mine register- 
ing 30°6 inches, and on the day before 305 inches. It 
therefore appears, firstly, that no explosion took place when 


| the glass was lowest, and, secondly, that an explosion did 


SOCIETY OF ENGINEERS.—Monday evening, 7th December, 1868, at half- | 


past seven: **On the Accumulator Cotton Press,” by Mr. Ewing Matheson ; 
and “On the Application of Steam to the Cultivation of the Soil,” by 
Mr. Baldwin Latham, President of the Society. 


CIVIL AND MECHANICAL ENGINBERS'sSOCIETY— Wednesday, December 9th, | 


at 8 p.m.: “On the Tidal Wave in British Waters,” by B. Haughton, 
President. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—At the ordinary monthly 
meeting of members, to be held on Saturday next (to-morrow), Mr. James 
Irvine, of Messrs. Simpson's, Pimlico, will read a paper on ‘* Rock-boring 
Machinery.” The chair will be taken at 8 p.m. by Mr. J. Newton, of the 
Mint, President of the Association. 


THE F.NGINEER can be had, by order, from any newsagent in town or country, and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 \\s. 6d. 
credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad 

Advertisements cannot inserted unless delivered siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country must be accompanied by stamps in payment. 





DEATH. 
On Saturday, 28th November, at St. Helier’s, Jersey, CHARLES DEN- 
ROCHE, second and youngest son of the late Charles Denroche, Esq., C.E., o 


Cardiff, aged 13 years. 
MARRIAGES, 

On the Ist December, at Broxbourne, Herts, HENRY AUSTIN, eldest son of 
G. C. DOBSON, civil engineer, Holyhead, to FuANCES MARY, eldest daughter 
of NATHANIEL BEARDMORB, F.R.A.S. No cards. 

On the Ist December, at St. Peter's, Leeds, FrepeRIC WORDSWORTH 
HAYDON, Esq., to ROBINA, youngest daughter of the late Sir PETER FAIR- 
BAIRN, Knight. 
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THE H{NDLEY COLLIERY EXPLOSION. 

It is not our custom to detail minutely the particulars 
of those catastrophes which sometimes attend the operations 
of the engineer. ‘Lhe daily papers do this at the moment, and 
save us the pain of reproducing harrowing details in our 
columns. Our province is to comment on the causes which 
lead to loss of life, whether in the mine or the forge; on 
the railway or the ocean. We shall not depart from our 
rule here, or tell again the story of an accident which has 
deprived over sixty persons of their lives, and at least 
three times the number of the means of living. 

The Hindley colliery explosion resembles hundreds of 
others which have happened before, and will unfortunately 
occur again. It is remarkable for little, but it is in some 
respects suggestive, and may possibly convey a Jesson of 
some profit. The most noteworthy circumstance connected 
with itj is, that its occurrence was indirectly prophesied 
by a contemporary, the Daily News, or more strictly speak- 
ing, by Mr. Negretti, a member of the firm of Negretti and 
Zambra, well-known as makers of mathematical instruments 
of a very high class. Mr. Negretti has followed 
up a theory propounded years ago to the effect 
that a sudden and considerable fall inthe barometeris usually 
followed by explosions in mines ; and, reasoning on this 
he predicted that unless unusual precautions were 
taken, a catastrophe might be expected in our mining 
districts, as a result of the great decrease in the atmospheric 
pressure, on the 22nd and 23rd ult, Whether the Wigan 
explosion is simply a coincidence,tor the actual fulfilment 





take place some days afterwards when it had risen con- 
siderably. It follows, therefore, either that there is no 
connection whatever between the Daily News prophecy 
and the catastrophe; or else, that the irruption of gas into 
the working of a mine does net ensue immediately on the 
fall of the barometer, a conclusion which we are slow to 
adopt. The period of a sudden rise after a sudden fall should, 
according to one — of the theory on which Mr. Negretti’s 
warning was based, be the safest of all ; because it is to 
be supposed that during the fall, the gas pent up in the 
strata would take the opportunity to escape, and as some 
time would elapse before the cavities could be again fully 
charged, we should have, on the sudden rise of the baro- 
meter, a high atmospheric pressure and a low gas tension— 
resulting from the previous exhaustion—conditions most 
favourable to safety. We confess, therefore, that we are 


| disposed to regard the Wigan catastrophe as affording evi- 


dence against, rather than in favour of, Mr. Negretti’s 
theory; and it is but fair to that gentleman to state that he 
has written to our contemporary, the Daily News, request- 
ing information regarding the barometer readings at Wigan, 
and implying a doubt as to the connection between the 
barometer and colliery explosions. His letter concludes 
with the following words :—“ If explosions are influenced 
by atmospheric disturbances (and this is what we wish to 
arrive at), then the ventilation ought to be varied accord- 
ingly. IfI mistake not, barometrical observations were 
said to have been taken at the Oaks Collieries; but what 
use was made of them never transpired. It would really 
be of great use to scientific investigations (and this is the 
reason why I trouble you) if an authentic copy of the daily 
readings of the barometer, taken at the Hindley Colliery, 
along with theregister of the amount of air passing through 
the same days, were published; we should then have some- 
thing to start with, and probably the question might, by 
these means, be set at rest, or followed up in a more syste- 
matic manner.” We confess that we hold the connection 
between a sudden fall in the barometer and colliery ex- 
plosions not proved. Any of our many friends who can 
throw light upon this point, in our correspondence columns, 
we earnestly beg to come forward. This subject is one of 
infinite importance to thousands of our fellow creatures, 
and those who can contribute a fact tending to elucidate 
mattersnow more or lessimperfectly known, and thereforein- 
volved in something like mystery, will contribute more 
largely than they may deem possible to the welfare of their 
fellow creatures by telling, plainly and simply, what they 
know. 

We have not yet alluded to one important point, namely, 
the ventilation of the Hindley pit. On all hands it seems 
to have been allowed that this was, in a sense, perfect; but 
one passage in the reports which have reached us of the 
appearance of the mine after the explosion is highly sug- 
gestive. The ventilation was effected by a furnace in the 
upcast shaft ; but the effect of the explosion was to break 
down itions, and cause, for a time, a down draught 
through the u shaft. Very few of the victims were 
killed by the explosion, after-damp was really the fatal 
agent; but no one has yet said how far the furnace in 
what should have been the upcast, contributed its aid 
to swell the tale of deaths. All the air which passed 
it and rushed into the workings after the explosion 
accordi to a well-known law, must have been 
more or less deprived of its oxygen, which was replaced 





by carbonic acid—after-damp, in a word. The passage ¥ 
which we refer runs thus :—“The bodies that were mos. 
burned were found in what are known as the dip worki 
and in that portion of the pit along which the flames o' 
the furnace were driven when the air current was reversed. 
Many were scorched about the head and face, as if they 
had just been caught by the fire as it wo and nearly 
all seemed to have left their places, and, after running as 
far as they could, to have succumbed to the deadly choke 
damp.” We have pointed out ere now one danger which 
attends the use of a furnace as a ventilating agent, and we 
have here evidence of another. Had a Guibal fan been 
used instead, the catastrophe might have been robbed of 
half its horrors. 

Thus having touched on the subject of ventilation, we 
shall go a little further, and conclude this article with a 
notice of a system of steam-jet ventilation adopted with 
advantsge by an American engineer, Mr. J. W. Harden, and 
recently described by himself in the American Journal of 
Mining. Mr. Harden, after pointing out that the French 
system of inducing acurrent by turning asimple jetof steam 
up a shaft, is radically wrong in principle and action, thus 
describes an arrangement which he contrived himself: 
Within 30ft. of the shaft, 8ft. in diameter, two cylindrical 
boilers, 30ft. long by 5ft. in diameter, were erected on the 
surface, from which a steam pipe, 5in. in diameter, was 
taken level away, resting on piers, and crossing the shaft. 
In the last length of this pipe, and coming over the centre 
of the shaft, was a branch for the reception of a 3in. pipe, 
extending 25ft. down the shaft, and by eight radiating 
branches at the end, securely fixed in the centre. Into these 
branches were tapped twenty-four lin. pipes, projecting 18in. 
upwards, fitted with brass nozzles, each with an orifice a 
quarter of an inch in diameter. These jet tubes were each 
surrounded by a trumpet-mouthed blast pipe—a cylinder 
of sheet iron—12in. in diameter, and 5ft. long, elon at 
the lower end to 15in., the jet tubes projecting 3in. above 
the cone. The blast pipes were secured by being fitted in be- 
tween with closely-fitting boards, covered with pitch to pze- 
vent any possible leakage; the apparatus, looked down upon, 
had the appearance of a hanging scaffold in the shaft with 
twenty-four holes in it. With this arrangement, and two 
downcast shafts of the respective diameters of 7ft. and 8ft., 
experiments showed that, firing with a little exertion, and 
with steam at 50 Ib. pressure, 31,600 cubic feet of air per 
minute were obtained, with a drag on the mine and 
shaft — equal to 15°78 lb. on the square foot; but, 
having no fire-damps to provide for, the daily requirements 
of the pit were met by the circulation of 23,570ft. of air, 
with a pressure of 35 lb. of steam, at a cost of 1 1b. of coal 
per minute, and a drag on the mine of 1-05in. of the water 
gauge. This performance was continued three years, until, 
on thirling by drift into a furnace pit, as originally 
intended (an engine in the meantime having been erected 
and attached to the jet boilers), the jet apparatus was 
removed, and the shaft converted into a downcast and 
winding shaft. 

This apparatus was fitted in an ironstone mine. We are 
not aware that anything similar has ever been tried in this 
country. It was designed on correct scientific principles, 
and with a proper appreciation of the nature of induced 
currents; and we feel certain that, in many cases, it might 
be adopted with advantage. Anything would be better 
than the present system of furnace ventilation, which is 
only less dangerous than one other invention used in 
mining—the “ safety” lamp. 


IRRIGATION ¥. DEODORISERS, 

It is almost incredible what efforts people will make in 
the vain endeavour to escape from doing in the first 
instance, what is right. Once having set their faces 
obstinately against a certain plan of action, they will 
try every other possible and impossible means of accom- 
plishing their object. Reckless of expense, whether the 
money is to come out of their own pockets or those of 
others, undeterred by defeat, not disheartened by any 
number of repeated failures, they will persist to the last 
in the prosecution of their abortive schemes, until they 
are compelled almost vi et armis to renounce further 
attempts, and are driven to adopt that course which 
should have been pursued from the first. The behaviour 
of local boards during the last ten years, and the manner 
in which they have dallied and trifled with the great 
question of the disposal of their a illustrates our 
proposition. It is true that some of them may, with a 
show of justice, plead the excuse that their locality did 
not afford the requisite facilities for disposing of their 
sewage by the only proper means, namely, irrigation. But 
for one that might fairly put forward this statement, there 
are balf-a-dozen at least, situated in districts which it would 
be scarcely possible to render better adapted for the purpose. 
The positions of several of these, and theirnaturaladvantages, 
are so great and evident, that. the local authorities deserve 
the strongest censure and condemnation, firstly, for not 
rendering them available in so important a measure, and 
secondly, for incurring a considerable amount of useless 
expenditure in the prosecution of preposterous and absurd 
alternatives. It may be urged in mitigation of their folly, 
that they were right to try a variety of plans before com- 
mitting themselves to one definite line of action. To this 
we reply that when the proper path lies openly and mani- 
festly before a person he is bound to follow it, and not 
indulge in fanciful deviations, unless he wishes to lose the 
track altogether, and never arrive at the goal to which it 
leads. 

We have always maintained that there is but one proper 
method of disposing of town sewage, and that is, to apply 
it to the abe | the more we hear, and witness the 
results that have followed the adoption of this method, the 
more reason we have to be satisfied with our unceasing 
advocacy of its merits, It was at first, and is still now, 
denied by many that sewage can be successfully applied 
to the cultivation of general farm crops, although we long 
ago pointed out the complete fallacy of the — From 
the recent report of the results obtained at Barkin 





3 Farm, 
it will be perceived that there is no longer any doubt upon 
the subject. The most sceptical if he refuses to put faith 
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n the printed figures and statements alone, can satisfy him- 
self of the truth of the assertions by a visit to the locality. 
At one time even, the advocates for the advantages of 
sewage irrigation were content with observing that it 
answered exceedingly well in the case of grass crops, but 
they were silent about its effect upon farm crops. This was 
not so much from any actual disbelief in its application, 
as from the impossibility of speaking positively upon the 
matter, in consequence of the scanty reliable information 
to be obtained. In spite of the poverty of the soil at 
Barking, the sewage has been able to confer upon it all the 
fecundity belonging to the richest lands, Splendid cereal 
crops, fields of bulbs and roots have resulted from the 
application and the thoroughly efficient manner in which 
the farming operations are conducted. 

It is not too much to assert that every description 
of disinfecting and deodorising nostrum has been allowed 
a fair trial by one party or another, and the practical 
result has been, without exception, a complete failure. 
They all come to grief in one of two ways, and generally 
in both. They all have failed to convert the solid or semi- 
solid residue into a marketable manure, which will sell, 
speaking broadly, for anything. The ideas once enter- 
tained of obtaining by means of deodorising processes, a 
manure worth from ten shillings to three or four pounds 
per ton, have utterly exploded. The most enthusi- 
astic advocate for deodorisation, or believer in dis- 
enfectants, would hesitate to assert that a manure 
could be manufactured from the residue, which would 
pay the expenses of its production. The remaining 
point in which the majority of these solutions have come 
below the mark, is that relating to the purification 
or partial purification of the liquid sewage. A few 
of them have been successful in purifying the sewage so 
far that the liquid might be run into a stream or river, 
where the owners were not over particular. This is 
nothing more than a feat that any decently educated 
chemist could accomplish. All the tank experiments, as 
they are called, remind us forcibly of what are known as 
“elementary experiments for young chemists,” in one of 
which the young analyist takes from the limited resources 
of his laboratory, a couple of bottles containing each some 
dirty coloured fluid, pours out a very small portion of one 
into a glass, then adds a similar quantum of the other, 
and lo! to the astonishment of his admiring parents, the 
dirty coloured fluids are as white as snow. There is no 
liquid compound so black, so pungent, or so nauseous, 
that by the employment of suitable chemical reagents it 
cannot be rendered colourless, odourless, and tasteless, To 
accomplish—this result which, by the way, deodorisers do 
not effect—is after all nothing. The process entails a 
certain amount of expense in the shape of drugs, and there 
is nothing for it. 1t is here where the chemist and the 
farmers fall out ; and a farmer is not an easy subject to 
convince against his will, especially upon a question 
respecting which he has a good deal of practical knowledge, 
and which, moreover, concerns him intimately. The 
chemist says, “This manure is worth fifteen shillings a 
ton ; that’s my estimate, and you shall have it at that 
price.” The farmer rejoins, “I'll give you just sixpence a 
ton for it, and I can only then take it as a return load; 
that’s my price, and you may take it or leave it, as you 
like.” Without wishing to actually decide between the 
analysts and the agriculturist, we confess we are inclined 
to the opinion of the latter, particularly when we recall 
to mind that this was the price paid near Birmingham for 
manure of this description. 

Among the examples of local boards who inflicted upon 
the helpless and unfortunate ratepayers, the miseries of 
delay and uncertainty before they could arrive at a 
definite conclusion upon the sewage question, are Leaming- 
ton and Leicester. ‘The last-named town is notorious for 
the failure of all its disinfectant schemes. Both of the 
local boards have at last become converts to our opinions, 
and are undertaking the usual preliminary steps towards 
establishing a complete system of sewage irrigation. Had 
they done so some years ago, instead of having to now 
disburse a large outlay in addition to the sums that have 
been already expended, they might have been receiving a 
fair return for the capital invested. The only real and 
efficient purifier of sewage is the soil, and no chemical 
process has been yet discovered which will effect this 
object and at the same time retain or fix the valuable 
fertilising ingredients. Upon this rock all the disinfectants 
have split, and it is inconceivable, with the available means 
of evidence against their utility, that local authorities 
still persist in wasting large sums of money in order to 
satisfy themselves of the failure of attempts, which both 
science and experience have demonstrated to be utterly 
futile and abortive. 


METROPOLITAN RAILWAY LOCOMOTIVES. 

Tue train service of our metropolitan railways is con- 
ducted under conditions in many respects exceptional, and 
certainly not contemplated by the earlier designers of 
locomotives. It is worth considering, therefore, whether 
or not the engines used under ordinary conditions of main 
line traffic, are the best that can be adopted under these ex- 
ceptional conditions. On examination, we find that the 
traffic varies much in character in different portions of the 
metropolis. It may be classed under three heads. We 
have, first, the North London Railway, on which the stations 
are close together, the trains numerous, the speeds com- 
paratively great, and the traffic mixed, very heavy goods 
trains being worked day and night in conjunction with 
passenger trains. The gradients, too, are heavy, and the 
curves sharp. The second variety is represented by the 
underground railway, on which the stations are close 
together, the number of trains great, and the velocity com- 
paratively high—the gradients, with certain exceptions, are 
not very steep, and the curves, also with exceptions, 
comparatively easy. Under the third head we may class 
the Metropolitan Extension of the London, Chatham, and 
Dover Company, on which the trains do not succeed each 
other very closely, the speed is excessively moderate, and 
the gradients and curves easy. limited goods traffic is 
worked over sections of this line, principally, if not alto- 








Sether, by the Great Northern Company. In addition to | sents little difficulty, being nearly level, and according to 


the varities of traffic thus classed, we have one or two 
others—such as the local traffic between Victoria terminus 
and Southall on the Great Western system, and theCrystal 
Palace traffic over the high level line from Victoria. The 
first is remarkable in that it is satisfactorily worked by 
very small engines; the second, in that a long and very 
heavy incline has to be overcome between Peckham aud 
the Palace. 

It is obvious that a different type of engine is required 
on each of the lines we have named; but it does not appear 
that the locomotive superintendents of each have equally 
well adapted theengine stock to the conditionsunder which 
it is employed. On the North London Railway the work 
to be done is excessively heavy, the passenger carriages are 
large, and the trains usually long and well filled. But 
the passenger traffic is a small matter compared with the 
goods trafiic. Trains weighing over 400 tons are frequently 
run with the passenger trains, and compelled of necessity 
to keep out of the way of the latter as well as they can. 
In order to avoid the sinking of capital in unproductive 
stock, all the new engines are designed to work goods and 
passenger traffic alike, and they are, therefore of the most 
powerful class, weighing forty-three tons full, and fitted 
with 17-in. cylinders, 24-in. stroke, and carrying 160 1b. 
pressure. In an early impression we shall have the 
pleasure of placing before our readers complete drawings, 
toa large scale, of the most recent type of engine intro- 
duced ou this line, and we shall, therefore, not further 
refer to the North London engines here, except to say that 
they perform their duties admirably, and that it is difficult 
to see how they could be improved upon. 

The engines of the underground railway are only less 
powerful from the fact that they carry a pressure of 1301b. 
instead of 160 lb, The Bissell bogies, with which they are 
fitted, appear to answer their purpose very well, Whether 
it is or 1s not possible to dispense with bogies it is not easy 
to say, as the underground line affords very conflicting 
testimony. The engines built by the Midland Company 
to work their City traffic are very similar to the standard 
type, with the exception that they have six instead 
of eight wheels; but we understand that their use 
has been protested against by the engineers of the 
Metropolitan line on the ground that, owing to 
the comparatively long and rigid wheel base, they 
injure the permanent way. On the other hand, Mr. 
Fowler designed six coupled engines without bogies to 
work the St. John’s Wood traffic, from which we gather 
that he did not deem a flexible wheel base essential. The 
Great Western Company, too, have introduced six coupled 
broad gauge engines without bogies, which work regularly 
and give satisfaction. This company, indeed, from the 
first refused to use bogies; and up to the introduction of 
the six coupled engines about two years ago, worked their 
metropolitan traffic with broad gauge outside cylinder 
engines, with four wheels coupled, which appear to have 
done so well that they are now run down to Windsor. 
From whatever cause, whether owing to the absence of 
a bogie, or to some other reason, the St. John’s Wood 
engines do not appear to be just what they ought to be, 
and they may more frequeutly be found standing in the run- 
ning sheds at Edgware-road than conducting the traffic they 
were designed for, a work which apparently devolves on 
the ordinary bogie engines of the underground line. 
All the engines we bave namedare remarkable for the facility 
with which they start their trains and the shortness of 
the distance within which they attain their maximum 
velocity. The best engines in this respect are the six 
coupled Great Western locomotives and those of the St. 
John’s Wood line, both of which have very small wheels— 
4ft. in diameter we believe. 

The Metropolitan Extension is worked by three 
different types of engine. We have, first, the “Spey” or 
“Nith” class, weighing thirty-three tons full.* They have 
six wheels, four coupled, 16-iu. cylinders, 22-in. stroke, and 
5ft.6in. drivers. The trailing wheelsare placed directly under 
a large tank, and fitted with Mr. W. B. Adams’ radial axle 
boxes. These engines are used alike by the Great Northern 
and the London, Chatham, and Dover Company. The 
engines for the former company were built at the Avonside 
Engine Works, and are remarkable for the fact that not one 
of them has its valves properly set. They are all “three 
legged.” The London, Chatham, and Dover engines, built 
off nearly the same patterns by Neilson, have their 
valves, on the contrary, set beautifully, and beat to 
perfection in all des of expansion. Both classes 
are rur with either end leading, and for this kind of 
work they are not the best. The radial axle box 
is not well adapted for leading wheels, and the engines 
oscillate very much when running tank-end first. A greater 
defect lies in the fact that the tanks are so high that the 
drivers cannot see over them. This latter evil was felt so 
severely in the case of the London, Chatham, and Dover 
engines that Mr. Martley has recently cut lft. or 18in. off 
them with great advantage. 

The next type of engiue has side tanks and six wheels, 
four being coupled — 15in. cylinders, 22in. stroke, and 5ft. 
Gin. drivers, ‘They are good little engines, run steadily, and 
cost little for repairs; thanks principally to the considerable 
dimensions given to the machinery, which is unusually 
heavy in proportion to the diameter of the cylinders. 

Lastly, the Metropolitan Extension is worked by small 
tank engines belonging to the South-Western Company. 
These engines have outside cylinders, 15in. diameter, and 
22in. stroke; 6 wheels, four coupled, and Beattie’s patent 
boiler and fuel-heating apparatus. They are, in some 
respects, the best engines on the line. Though small, they 
get away — with their trains, make an abundance of 
steam, and are essentially more “lively” than any of their 
rivals. None of these engines appear, however, to be the 


best that could be adopted in working this line; they are | 


all too large and heavy for the intended purpose. 

The Metropolitan Extension, properly so-called, runs 
from Farringdon-street station to Victoria terminus, 
and at each end there is a heavy though short in- 
cline. These overcome, the rest of the road pre- 
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; modern notions, without excessively sharp curves, If a 
| high speed were maintained between the stations, or if the 
| trains succeeding one another so rapidly that it was neces- 
| sary to get away quickly from the stations, the locomotives 
would not be tov powerful. But, as a matter of fact, the 
line is worked at an excessively slow speed, and no 
particular exertions are made to get away with rapidity, 
We are very far from asserting that this is the best mode 
of working the line; on the contrary, we hold that to 
occupy twenty-tive minutes or thereabouts in running the 
three and a-half miles between Brixton and Ludgate is 
simply bad management, But we have merely to deal 
with the line as it is, and we have no hesitation in stating 
that the present engines are worked under their capacity, 
and that, as a result, a smaller type might be used with 
advantage. This does not apply to the Great Northern 
traffic, much of which comes over heavy ground at a high 
speed before it enters upon the Metropolitan Extension, but 
principally to the engines of the “ Sondes ” class—Metro- 
politan Extension engines essentially. The speed seldom, 
if ever, exceeds fifteen miles an hour, and far smaller 
engines, with driving-wheels say of 4ft. or 3ft. 9in. diameter, 
would accomplish this equally well, and would have quite 
as much tractive power to get up the Victoria and Farring- 
don-street inclines. The boiler might be reduced in dimen- 
sions, and, of course, all the other portions of the machine 
with it. No doubt we shall be told that if the engines 
were lighter they would lack adhesion, There are two 
ways in which this objection might be got over. The first 
would consist in coupling all six wheels. In this way alone 
the weight of the engine might be reduced by nearly one- 
third without impairing the adhesion. ‘ihe second way out 
of the ditficulty lies in using sand properly—at present it 
is hardly used at all. By its aid little six-coupled engines, 
say with 14in, cylinders and 3ft. 9in. wheels, would easily 
do all the work now performed by engines weighing nearly 
ten tons more than the little engines we propose. If the 
traffic were fast, or the loads varied much in weight, there 
would be objections to the use of small engines; but the 
speed is very slow and the loads very equadle. It is found, 
too, that the smallest engines now in use on the line do 
their work very satisfactorily, and it» is apparently worth 
going a step further for the sake of experiment. The 
saving to be effected by substituting light for heavy engines 
would be very considerable, and as there does not appear 
to be any prospect that the velocity of the trains will be 
accelerated on this line, it would be worth while to try 
whether the introduction of smaller locomotives than those 
now in use would not reduce working expenses and the 
cost of maintaining permanent way. A great sixteen- 
hands horse in a pony phaeton is not a more absurd 
spectacle than an engine capable of doing forty miles an 
hour with a big train on a heavy road, crawling at fifteen 
miles an hour over the best track in the kingdom with 
half-a-dozen carriages. Put on more speed, Messieurs the 
Directors of the London, Chatham, and Dover Railway, or 
else work your Metropolitan Extension with smaller 
engines, 
THE EXPERIMENTS AT YORK. 

AccorpING to the terms of an Act passed last session, 
every railway train runuing unbroken distances of more 
than twenty miles, must be supplied, after the month of 
April next, with some system of intercommunication be- 
tween passengers and guards. On Thursday and Friday 
of last week the managers of most of the lines of railway 
in the three kingdoms, together with a number of other 
gentlemen connected with railway engineering, met at 

York for the purpose of making a series of experiments 
upon the systems which had been proposed, aud of deciding 
upon some uniform system with which a deputation is to 
wait upon the authorities of the Board of Trade. 

The first day’s experiments were confined to the rope, 
those on the second day being made with the electrical 
systems only. At the conclusion of the trials it was arranged 
that a committee of managers should meet on the 9th 
instant for the purpose of receiving the report of the expe- 
riments, and in the meantime it was understood that the 
inventors of the three electrical systems should be invited 
to combine their constructions, and submit a proposition 
for a perfected electrical system. 

The rope systems shown were those of Mr. John Rams- 
bottom and Mr. Harrison. Both are ingenious, but 
neither of them so efficient as the electrical systems, Mr. 
Ramsbottom’s method consists in stretching a rope along 
the train, just outside the carriage windoWs. This rope is 
held under tension by its end being wound upon a weighted 
drum in the guard’s van. Its other end holds the steam 
whistle on the engine shut. A signal is given by the 
passenger cutting the cord, by which the whistle is blown 
on the engine, and the weight falls down in the van. When 
the train stops—if any doubt should arise as to the com- 
partment from which the rope was cut—it is proposed to 
ascertain this by measuring with the end from the engine. 
This method seems to us to be uncertain in its indications, 
because a traveller may pull the rope towards him before 
he cuts it, especially as the rope seems not to be easily 
severed without some sharp instrument to do it. <A per- 
son—if he were not provided with a knife, scissors, or sharp 
teeth—-would probably draw a length intohis compartment 
before breaking it. In this case the wrong compartment 
would certainly be indicated. But this could only be a 
source of difficulty when the rope was cut for mischief. 
This arrangement of rope appears, also, to be otherwise in- 
convenient, as it is easily unshipped from the hooks which 
are intended to support it, and is awkward and even 
dangerous to persons stepping out of the carriage whilst the 
train is in motion. 

Mr. Harrison’s plan, by which the rope is carried in pul- 
leys over the doors, is free from most of these objections. By 
pulling the rope downwards the passenger releases a sema-~ 
phoredisc, whichshowsthecompartment, and atthe sametime 
whistles upon the engine and rings a bell in the van. The 
time required to connect and to disconnect the carriage is 
very little; and the experiments in shunting, &c., showed 
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that very little expertness is required on the part of the 
men in the manipulation of this rope. 

But the rope systems are objectionable on several 
grounds, They are liable to be frozen up in winter; the 
ropes may always be pulled so as to signal without releasing 
the semaphore or giving any other indication from whence 
the alarm wenadid and of thus annoying the servants 
and falsely alarming the passengers; and they cannot be 
used as a ready means of intercommunication between the 
servants themselves, 

The electrical systems were those of Mr. C, F. Walker, 
F.R.S., Mr. W. H. Preece, and Messrs. Martin and Varley. 
All these systems are pretty, but we fear electricity is too 
weak, delicate, and uncertain in its action to justify the 
railway authorities in placing any dependence upon it in 
cases Where the lives of the public are at stake, In their 
performances all the electrical systems behaved well enough. 
Faults which made themselves manifest with one are com- 
mon to all, and whatever individual advantages any of these 
systems may have appeared to the managers to possess are 
common advantages which can be denied to none of them. 
The accidental running down of a battery, which operated 
somewhat unfavourably in weakening the performance of 
one of these systems, was an accident which might with 
equal ease have happened to any of the others; and 
would, if reduced to practice, probably happen every day. 
And even were this not the case, electrical bells are too 
mild to be heard upon an engine, roaring, snorting, and 
tearing along in a high wind, and sometimes a storm. To 
signal a driver to stop with an electrical bell is like 
trumpeting in the battle-field with a penny whistle, 

But the managers have done their best ; they could not 
be expected to invent the required thing, and have only, 
therefore, to choose between those which are before them. 
It is no doubt a difficult problem, that of intercommunica- 
tion in trains ; but we cannot help thinking that some- 
thing might be devised which would be of a stronger and 
more permanent nature, which would stand the wear and 
tear of a train better than either their hempen cords or 
electrical wires and little jingling bells. If not, we would 
certainly advise the managers in their own interest, as 
well as in that of the public, to confess themselves unable 
to meet the difficulty, and to leave this intercommunication 
business to be settled by the officials of the Board of 
Trade. If they adopt an inefficient system, it will cost a 
considerable outlay, and perhaps cause more serious conse- 
quences than had none been attempted. 
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A Practical Treatise on TTeat, as Applied to the T ful Arta. for | 
Lon- | 


the 1's of Engineers, Architects, de, By Tuomas Box. 
don: LE. and F, N, Spon, Charing Cross, 1868, 
Some books it is difficult to condemn in sufficiently strong 


terms; some books deserve mingled praise and blame; and | 


a few books it is impossible to read without pleasure, or to 
praise without gratification. 
Mr. Box’s little work. It is essentially sui generis. There 
is nothing like it in the English language. The greater 


number of our readers are, no doubt, more or less familiar | 


with Peclet’s great work, “ Traité de la Chaleur.” The work 
under consideration is the essence of Peclet. It is the 
“ Traité de la Chaleur” boiled down, and very much more 
besides. 

There are many English treatises on heat—notably Tyn- 
dall’s “ Heat as a Mode of Motion.” 3ut this is unlike all 
others in that it deals very little with the mechanical 
theory of heat, and very much with the practical use of 
heat in the arts. Do we wish to ascertain the best pro- 
portions to give a steam boiler, and the reasons why some 
are better than others? Here we have both the proportions 
and the reasons. Do we wish to know why an open fire 
heats a room better than a stove? Turn to the work under 
review, dear reader, and you will find the why and the 
wherefore lucidly explained. The tables alone in this 
work are invaluable. They supply, at a glance, informa- 
tion which without their aid, can only be obtained by 
reading through many volumes, picking out a bit here and 
a bit there, and then making intricate calculations. We 
have already favourably noticed our author’s treatise on 
“ Hydraulics,” and the system pursued in the preparation 
of that work is here perfected. We find it difficult to pick 
out any passage or chapter deserving more particular notice 
than others, and we must content ourselves with selecting 
at hap hazard the mere titles of a few of the subjects 
treated of. Engineers will find the chapters on combustion 
and steam boilers especially useful. He must be a poor 
hand indeed at figures, who cannot calculate how much fuel 
will be wasted by a given length of exposed steam pipe; 
how much air is required for effecting the proper combus- 
tion of a given quantity of fuel of any kind, or how much 
steam he should have from each burned pound of coal or 
coke, wood or charcoal. Here, too, he wiil find how to de- 
termine, beforehand, the loss of pressure due to a long 
steam pipe, or the proper proportions to be given to a 
chimney. The chapter on heating buildings is just the 
thing required by architects. We have every particular of 
every calculation which can be required, whether in design- 
ing the airing and ventilation of a church or an hospital, a 
greenhouse, a barrack, or a “ hot room ” for drying clothes. 
‘The work is illustrated by over one hundred beautiful little 
lithographs, and the printing and paper are alike excellent. 
We cannot better conclude a notice, all too short, than by 
two words of advice to our readers—buy it. 





THE COMING SESSION OF PARLIAMENT. 
[SECOND NOTICE. } 

Tue first filtration of the private bills of a certain class which 
are to come before Parliament next year, was completed on Mon 
day evening last at eight o'clock, at or before which time the 
plans ot property affected, and works contemplated by bills, had 
to be lodged at the private bill offices of the Houses of Lords and 
Commons, and, in some instances, at the Board of Trade, and 
with divers vestry clerks, clerks to boards of works, and other 
functionaries, The lodgment of the plans, and the deposit of 
copies of the bills, on the 23rd current, are notable illustrations 





In the latter class we place | 


Last year, and this year, and every year, indeed, whether the 


open for their reception, a large proportion of them in the very 
last hour, half hour, and even quarter of an hour of the day. 
These offices at such times are as St. Martin’s-le-Grand at six 
o'clock, although on a smaller scale. 

The number of sets of plans presented, is of course much 
smaller than the number of bills to be brought in, as no draw- 
ings are needed for bills petitioning for power to abandon lines 
authorised, or for extension of time to purchase land and con- 
struct works, or for any financial arrangements. The classes of 
bills involving plans are mainly railway, canal, gas and water, 
harbour, dock, pier, toad, bridge, market, and municipal im- 
provement bills, Latterly, street and road tramway bills are be- 
coming conspicuous from their number and importance. 

It was supposed that the plans lodged this year would exhibit, 
in their number and character, a decided revival in the spirit of 
enterprise, increased confidence, and a more ready disposition to 
promote new projects, but the result has scarcely fulfilled this ex- 
pectation. The number of sets of plans lodged up to Monday 
evening, for Session 1869, was 130, being six more than the 
number deposited for the Session 1867-8. The number sent in 
(450) in 1866, the top of one of the recurring tides, was supposed 
by some persons, who had not the facts before them, to be as high 
as any ever reached, but this is a great mistake ; the number of 
plans lodged in 1846 was 821, and the number of bills petitioned 
for about 1200—numbers that had never been reached before, 
that have not been reached since, and probably never will be 
again. 

The schemes referred to in our former notice, although im- 
portant as affecting metropolitan street traffic, can scarcely be 
said to involve any engineering novelties; but another project, 
for which the plans have been duly lodged, may fairly be said to 
do so, namely, a tunnel line—worked tunnel-wise, not from the 
open, as a covered way—between London Bridge—Surrey side— 
and Clapham Common. The length of this line, according to 
the plans, will be 3 miles 6 furlongs 29 yards. It will be con- 
structed under the centre of the highway for its entire length, 
commencing immediately under the South-Eastern—City and 
Charing Cross—extension line, and passing along the Borough to 
the Elephant and Castle, Newington Butts, Kennington-road, 
Clapham-road, and Clapham-rise, to Clapham Common. There 
will be eleven stations on the line, or about three to the mile. 
The stations will only be on one side of the road, and will have 
cross bridges over the rails and under the roadway. The only 
openings to the outer world will be by shafts for ventilation at 
suitable intervals. The present street levels will not in any 
instance be disturbed, and the street and road surface will be 
left unbroken, except where the shafts are built. The line may 
be considered practically straight, excepting a portion at New- 
ington Butts, which is on a curve with a radias of 1 furlong 
1 chain. As regards gradients the line will be practically level, 
excepting only a short portion at Clapham-rise, where the 
gradients will be 1 in 81 and 1in 80. From London Bridge 
outwards the successive gradients between stations are, ] in 318, 
| 1 in 234, 1 in 645, 1 in 654, 1 in 590, 1 in 254, 1 in 850, 1 in 
441, then 1 in 81, and 1 in 80 to the terminus. The gradients at 
the stations are specially designed for an omnibus traflic. For 
100ft. between the platforms the rails will be level, and for 75ft. 
from the station in each direction the line will dip by a gradient 
of 1 in 30, an arrangement which, it is expected, will facilitate 
stopping ard starting and economise power. The crust between 
the crown of the tunnel and the roadway will average about 10ft. 
in depth. This notable project, as well as the new line to 
Brighton, is engineered by Mr. James Brunlees, C.E. 
| Several important street tramway schemes are proposed, fore- 
|} most among which should be named the Metropolitan Trainways 
Bill, for which the irrepressible Messrs. John Noble and Co., of 
Westminster, are to petition, for the fourth successive year if 
we mistake not. Since Messrs. Noble and their vo-promoters 
first directed their energies to this species of enterprise, they 
have obtained Acts for the construction of tramways in Dublin 
and in Liverpool, but the merits of their bill for London have 
never been gone into. One year it has failed in a technicality, 
another it has been rejected by the House without inquiry. 
The plans for their next bill show a somewhat compressed 
scheme, and do not include, as last year’s bill did, a tramway 
south of the Thames. The lines they now propose are in Isling- 
ton and Holloway from Finsbury, outwards by the City-road, 
and eastwards from Whitechapel to Bow and Stratford. Another 
tramway bill will be petitioned for, it may be presumed, from 
the plans having been deposited, which will commence at 
Pimlico, cross the Thames by Vauxhall Bridge, and proceed in a 
south-easterly and easterly direction to Peckham and Greenwich, 
The plans are not required to show the pattern of rail proposed 
to be used upon these tramways. The most difficult element in 
the problem lies, as it seems, in this—the adoption of a rail that 
wil! not obstruct the ordinary traftic, and that will, at the same 
time, be capable of securing a valuable exclusive right to a com- 
pany as a quid pro quo for the cost of laying and maintaining it. 

Among other metropolitan improvements for which plans 
have been deposited are projects for two markets, one to serve 
Belgravia and Chelsea, and the other the Westbourne Park dis- 
trict. 

Some of the important railway companies having metropolitan 
termini will, in the approaching session, be conspicuous by their 
absence, at least as the promoters of bills; probably all of them 
will have a Jocus standi, and appear to watch, support, or oppose 
some one or more of the schemes brought forward. Among the 
companies who have not any bill to promote are the South- 
Eastern, the Brighton, and the Great Northern. ‘The other com- 
panies have bills, but none of them for new works of any magni- 
tude. The London and North-Western will have a bill to 
authorise certain new works and confer additional powers. The 
new works are various and comparatively unimportant; the other 
provisions of the bill are of a multifarious character, relating to 
joint ownerships, management, finance, and many other matters. 
The Great Western, the Great Eastern, and the London, Chat- 
ham, and Dover, have each bills of similar character. The Great 
Eastern have also a bill for extension of powersto run steamboats 
to Hamburgh and Harburgh. The London and South-Western 
have an Omnibus Bill, and two special bills relating to the Bide- 
ford and Great Torri n line. The Midland have an Umnibus 
and Additional Powers Bill, and in conjunction with the North- 





with respect to the Lancashire and Carlisle rail and traflic there- 
on. The Midland will ask also for powers to abandon their Settle 
and Carlisle line, which was never a hopeful line from any 
reasonable expectations of traffic that could either be dropped or 
picked up in the course of the line. The Waterloo and 
Whitehall Pneumatic Railway will petition for a further respite, 
under a new name, and in an extended form, as the “ Metro- 
politan Southern District Railway,” from the Elephant and 
Castle to Scotland-yard. A line will be proposed by the Crystal 








engineers have had extra pressure upon them or not, the ruck | 
of plans and bills come in in the last few hours of the last day | 


of the universal tendency in human kind to procrastination. | borough junction. Another line, in addition to that mex 


in our last, is to be petitioned for between Clerkenwell « 
Islington—the Metropolitan and Islington. 

In the north the Caledonian Company will have two bills for 
abandonments, agreements, and financial arrangements. The 


| Manchester, Sheffield, and Lincoln have a Purchase of Lands Bill, 


and, with the Midland, a bill for various point objects. The im- 
portant new projects are being prosecuted for additional railway 


| communication between Liverpool and Birkenhead, 


| 
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Western, a bill to confirm agreement between the two companies | 


| 


Palace and South London Company, from Lambeth to Lough. by his researches in the zoology of the Eastern Archipelago. 


In addition to the London gas bills there will be others intro- 
duced for Walton-on-Thames, Waltham Abbey, Dukinfield and 
Denton, West Ham, Shotley, and Consett district; and by the 
Glasgow corporation, for two bills, one for purchase of existing 
works, the other for new works. 

The waterworks bills, in addition to the “Improved Metro- 
politan,” will include bills for the extension of the waterworks of 
Manchester, Edinburgh, Greenock, Oldham, Preston, Keighley, 
with new works for the supply of Walton, Weighbridge, Cobham, 
Shepperton, and other places in West Surrey. 


MOUNTAIN LOCOMOTIVES. 

On page 426 we illustrate a locomotive, the inventor and pa- 
tentee of which is Mr, Valentine G. Bell, civil engineer. The 
patentee is at present in Paris, for the purpose, as we are informed, 
of having locomotives constructed on his principle. 

The invention is intended to be used on railways provided with 
a centre rail, for facilitating the traffic over deep gradients and 
sharp curves. Mr. Bell states that his improvements consist, 
first, in a novel arrangement for driving the horizontal wheels, 
which are used to grip the central rail and retain the engine on 
the track when passing round dangerous curves, and also to 
increase the hold of the engine upon the rails. Again, this gentle- 
man says that by his mode of coupling two engines together by the 
intervention of a tender, increased traction power is gained; and, 
further, that one driver can manage both engines. Great diffi- 
culties have been experienced hitherto in coupling the parts 
of the horizontal wheels by which the rails are gripped; but 
to remedy this Mr. Bell has adopted the arrangement of 
crossheads, which will be understood from the illustrations, 
which are taken from drawings supplied to us by the patentee, 
and give a good idea of the system—that is to say, two 
engines fitted with horizontal gripping wheels, and coupled 
together by the intervention of a tender, The main driving axle 
is worked, as usual, by piston and connecting-rods, the end cranks 
of this axle being connected by the coupling arrangement to the 
end cranks ofa supplementary shaft, which is mounted at a higher 
elevation than the axle, in bearings in the engine frame. Each of 
the axles or shafts are provided with a pair of cranks, for driving 
the crank axles of the horizontal gripping wheels. On the axle of 
each horizontal wheel two cranks are formed and set at right 
angles to each other. The cranks of the axles are connected by 
rods to sliding frames, supported on guides, and carry a crosshead, 
This crosshead is connected by means of rods to the cranks of the 
two wheels. In like manner the crank shaft is connected by rods 
through sliding frames, supported on guides, and carrying a cross- 
head, with the cranks of the axles of the gripping wheels, the 
crank rods serving to connect the cranks with the crosshead. 

In some cases Mr. Bell proposes to use two or more pairs of 
gripping wheels coupled in the usual way, instead of a single pair. 
In coupling two engines together on this plan a small tender is 
introduced between the fire-box ends, which tender may be carried 
by one or more pairs of running wheels. The tender is to be con- 
nected to each engine by a strong vertical hinge joint. Both the 
engines and the tender are proposed to be formed with plates or 
flanges, which will interlock, or overlie, the one with the other. 
A vertical bolt will then be passed through these plates, and be 
secured in position, thus completing the hinge. This mode of 
coupling the engines and tenders together allows of a lateral play 
when the coupled engines are passing over a curve on the line. To 
enable the driver to regulate the movements of both engines 
simultaneously, Mr. Beil proposes to couple the shafts of the 
regulating apparatus of both engines by universal joints, the axles 
being respectively in line with those of the hinge bolts. The 
reguiator shafts are carried above the boilers at a height sufficient 
to clear the driver’s head, and each engine has a regulating handle. 
In like manner the link motion of both engines work from the one 
reversing lever. 

The apparatus for actuating the brakes is placed on the tender, 
and operates at the same instant on both engines, through the 
action of one handle. For this purpose the nut through which 
the brake screw passes is fitted to the centre of a beam, from the 
opposite ends of which depends a link. These links are secured 
by universai joints to levers on the brake shafts of the engine. 
When it is requisite to detach an engine from its tender, it will 
only be necessary to withdraw the pins of the universal joints, 
which couple the regulator, the link motion, and the brake 
apparatus respectively, and also the bolt of the vertical hinge. 

Lhe inventor, Mr. Bell, is a civil engineer of much experience, 
having been employed as resident engineer on the Mont Cenis line 








by Mr. Brunlees, the engineer-in-chief. 
Tre Fine Arts AND InDUSTRIAL ExuipiTron, Botton.—The 


exhibition of paintings and other works of art, machinery in 
motion, models, &c., will be opened on Monday, the 7th inst., in 
the Mechanic’s Institution, Bolton, by Mr. Anthony Trollope. 

NAVAL APPOINTMENTS.—Andrew Watt and Thomas Wilmot, 
engineers; R. Irwin, first-class assistant engineer; Charles R. 
Chamberlain, chief engineer to the Ariadne ; Evan L, Williams, 
engineer to the St. George; Edward Lewis, Menry G, Pilcher, 
and John Adams, engineers to the Ariadne; Thomas B, Jordan, 
first-class assistant engineer to the Ariadne; James Hook, 
engineer to the Ariadne ; and Edward Holmes, first-class assistant 
engineer to the Ariadne. 

MINING APPOINTMENT.-—-We learn that Messrs, Gisbourne and 
Danks, the engineering surveyors and valuers of blast furnaces 
and ironworks, of Birmingham and Derby, have been unanimously 


| appointed to value the blast furnacesand mines in North ampton- 


shire, under the new Assessment Act. There were upwards of 
thirty applications, and the gentlemen selected were appointed 
from the fact that they have most successfully devoted their at- 
tention to the subject of the rateable value of properties of this 
description. 

Tue Roya. Socrery.—The annual meeting of the members of 
the Royal Society took place on Monday. Lieutenant-General 
Sabine, the President, delivered the address, in which he reviewed 
the principal scientific events of the past year. He was re-elected 
president. Dr. W. A. Miller, of King’s College, was elected 
treasurer, and Mr. G. G. Stokes, M.A., of Pembroke College, 
Lucasian Professor of Mathematics in the University of Cambridge, 
and Dr. W. Sharpey, secretaries. Mr. W. H. Miller was elected 
foreign secretary. The following gentlemen were placed on the 
council:—Mr. John Hawkshaw, Lieutenant-Colonel Alexander 
Strange, Sir William Fergusson, Bart., Mr. F. A. Abel, Captain 
G. H. Richards, Captain Douglas Galton, Mr. John Marshall, 
Mr. Archibald Smith, Sir Benjamin C. Brodie, Bart., Dr. W. B. 
Carpenter, Mr. J. Lockhart Clarke, Mr. Frederick Currey, Mr. 
W. H. Flower Mr. Warren de la Rue, Mr. J. P. Gassiott, and 
Mr. Joseph Prestwich. The gold medals of the society were also 
awarded as follows:—The Copley to Sir Charles Wheatstone, 
D.C.L., Oxon, Professor of Experimental Philosophy, King’s 
College, London; the Romford medal to Dr. Balfour Stewart, 
M.A., Superintendent of the Kew Observatory of the British 
Association. Of the two royal medals, one was awarded to the 
Rev. Dr. Salmon, Regius Professor of Divinity in the University, 
Dublin; and the other to Mr. Alfred Russell Wallace, well known 
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THE difficulty of obtaining a supply of pure water for our army 
in India, and other tropical climates, has hitherto baffled every | 
attempt to overcome it, and our soldiers have ever been exposed to 
great hardships, both in camp and on the march, for the want of 
this first necessity of nature. Filtration has, indeed, to some ex- 
tent, met the point; but it has been carried out on far too limited | 
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army in India will be the means of preventing diseases which are 
often clearly traceable to the use of impure water. The arrange- 
ment of the filter wagon is very judicious, as will be seen from our 
engraving, in which Fig. 1 is a longitudinal section, and Fig. 2a 
transverse section on the line A, B, Fig. 1. There is first an outer 
casing of timber, within which is a galvanised iron cistern, C, 
capable of holding 250 gallons of water. The water is delivered 


| into the tank by the pump A, a suction hose being screwed on at 
| the point B, and led to the source of supply. This suction hose, 
| when not in use, is stowed away in the upper part of the tank. 


| D is a well from which the water is drawn into the filtering 


apparatus, and at the bottom of which is a sediment chamber, E, 
from which the sedimentary deposit can be drawn off by a tap. 


| The water is to some extent purified in this sediment chamber 


a scale io afford those advantages the system possesses. We 
appear now, however, to have this difficult problem solved in a 
very practical and efficient manner by the filter wagon, which forms 
the subject of the accompanying illustration. This invention was 
lately examined by us at the Patent Wheel Works of Messrs. E. 





H. Bayley and Co., in Newington Causeway. It is well adapted 
to the purpose for which it is designed, and if introduced into our 


before it passes away to the filters through the connecting pipes. 
The water passes upward through the sponges f, f, to the filters 
F, F, which are composed of a layer of sand, one of charcoal, and 
another of sand on the top. The adoption of the ion prin- 
ciple of filtration insures that the water shall be more thoroughly 
purified than by the ordinary method. The water flows over the 
top of the filter into the outer casing or reservoir G, which is fitted 
with a cover and provided with a cock from which the pure water 
is drawn off at the tail of the van. Each of the pure water reser- 
voirs hasacapacity of twenty-five gallons, so that a constant supply of 
fifty gallons is always ready for use. H, H are the manhole doors 
by which the tank may examined and the filters adjusted. 
Should the water be more than ordinarily foul it can be passed from 
one filter to the other. There are also communications between 
the filters, by which they can be worked, either together or sepa- 
rately. To cleanse these filters it is only necessary to attach an air 
pump to the sediment cock and to force a stream of atmospheric 
air through the filtering medium, which, by this means, is 
thoroughly cleansed. This useful apparatus has been sub- 
mitted to our military authorities, who, we believe, are examining 
into its merits, which we can have little doubt will be foundsuchas 
to lead to its introduction into our Indian army. No greater boon 
could be conferred upon our troops, either for field or hospital 
service, especially the latter, where so very much depends upon 
pure water, As a case in point where this apparatus would prove 
of the greatest value, we may adduce the splendid new barracks 
for Euro infantry at Allahabad, the supply of water for which 
is only obtainable from the Jumna, about half a mile distant. The 
water of this river would have to be filtered before use, and 
arrangements for this purpose have been talked about; meanwhile 
the barracks ate without water. ane of these filter vans a 
regular supply could be insured which would filter on its way to 
the barracks from the river. 











LETTERS TO THE EDITOR. 
(Continued from. p. 425.) 


LONG AND SHORT IRONCLADS, 


Sir,—The tone of your last leader upon this subject is so 
different to that of former articles that I do not hesitate to address 
to you a few words upon the issues which you now raise. 

I will not, however, accept as well founded even the tempered 
disparagement which you direct against my early and small 
vessels, because it is not founded on fact. You say :—‘‘ They were 
first attempts, and, so far, as a consequence, imperfect.” The 
small vessels in question were the Enterprise, Research, Favorite, 
and Pallas, The first three were converted vessels, and therefore 
had little or nothing to do with the main question at issue between 
you and me, but they were, nevertheless, all successful vessels, They 
all steamed their promised speeds, carried their heavy guns, and 
have proved very useful in actual service. No more, therefore, 
need be said of them. The Pallas was an original design, and 
embodied my main theory. She is a very short ironclad, and yet 
is faster, both under steam and under sail, than the Hector, 
Valiant, Defence, Resistance, Royal Oak, Ocean, and other frigates 
of nearly twice the tonnage, and of much greater proportionate 
length; she is, in fact, almost, or quite as fast under steam as the 
very fastest wooden frigates which carry no armour at all. 
Although of 50ft. beam, and but 225ft. long, she has attained a 
maximum speed of thirteen knots. On the 26th November, 1867, 
in one of those sea trials which you assert are the best and only 
tests of steaming capability, she raced for eight hours with the 
Minotaur (400ft. long and 59ft. broad), and beat her hollow; the 
Pallas started 2874 yards astern of the Minotaur, and ended the 
race 421 yards ahead of her—a fact which is in itself a singular] 
strong presumption that extreme length is not essential to 
But 1 need not enlarge upon the extraordinary speed of this very 





short and small ironclad frigate. 


te | 


namely, that the trial which you quote only lasted two 
hours, being cut short by thick weather coming on, and 
was ‘“‘remarkable for little else than that none of the ships 
developed the power or speed which they ought to have done.” 
The trial was, therefore, p d by the Admiral himself as 
unsatisfactory, and with very good reason, for he forwarded 
documents, which are printed in the very same Parliamentary 
_— as you quote from, and which show that the average in- 
i 
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cated horse-powers produced on this were as follows:— 

taur, 5937 indicated horse-power; Bellerophon, 4579 indicated 
I am entitled, therefore, to say that in keeping back 
ur readers ignorant upon a vital point; 
and I have a right to object to a scientific journal, after havin 
shown in one paragraph that two ships are, when at their best, o 
about equal steam power, selecting as a test of their absolute 
relative speeds at sea a trial when one ship’s engines exerted 1358- 
horse power less than the other, and keeping that circumstance 
out of sight. 

But this is not all. The sea trial which you quote having proved 
a failure, the Admiral, before the end of the cruise, ordered 
another, which also proved to be an imperfect one, but which, as 
it lasted eight hours continuously, was much more important than 
the former, and certainly deserved your notice. The diagrams 
attached to the report show that when the trial commenced at 
8 a.m, the Minotaur was 1424 yards ahead of the Bellerophon. At 
10 a.m. the Bellerophon was only 658 yards astern, having gained 
766 yards upon the Minotaur. At noon she had passed the 
Minotaur, and was 1332 yards ahead; and although the Minotaur 
afterwards began to recover her first position, and passed the 
Bellerophon, she ended the race less ahead of the Bellerophon than 
she was at starting. 

These facts and figures have not been allowed to appear, and 
have their just weight in your articles; it is the one brief and 
worthless trial, pronounced by the Admiral a failure, which you 
have paraded before your readers, in article after article, as a 
triumphant proof that the Minotaur is the faster ship at sea, 

I have only to add, therefore, on this first point that the sea 
trials of the two ships, with all their imperfections, have, like the 
measured mile trials, placed the Bellerophon on an equality with 
the Minotaur in steaming full speed, and have not shown, as you 
would have it believed, that when their engines are exerting equal 
steam power the Bellerophon is slower by a knot an hour than the 
Minotaur. 

Second point.—Your second point is stated thus :—“ We hold 
tbat comparatively small and cheap ironclads cannot carry armour 
suitable to cope with modern ordnance, a powerful armament, and 
coals enough for a cruise of reasonable length, at one and the same 
time; in other words, we cannot get a quart intoa int pot. Thisis 
point No. 2, on which we are at issue with Mr. Reed.” Now, I deny 
that I am at issue with you on this quart pot point at all. 
I do not attempt to get a quart into a pint pot; and your employ- 
ment of such a simile shows how sadly you have failed to under- 
stand even the very first principles of ny theory of long and short 
ironclads, I go further, and I close with your previous and more 
reasonable mode of stating this point; I say that on every one of 
the points you raise—armour, armament, and steaming — —the 
Bellerophon compares exceedingly well with the long ships. You 
yourself admit that ‘‘as regards the power of their sides (Belle- 
rophon’s and Minotaur's) there is nothing to cheose between them.’ 
So much for the armour. As regards the armament, the Belle- 
rophon while carrying, I admit, a less weight of guns and ammuni- 
tion than the Minotaur (which is the very largest of the large, and 
the very longest of the long ships), is more powerful in this respect 
than the ships she was more immediately intended to compete with 
in this respect, and which are far larger and far less effectually 
armoured than herself. She carries, for example, a greater weight 
of armament than the Achilles, and greater also than the Black 
Prince. The following particulars will illustrate this :— 

Weight of 
guns and 
ammunition, 
Tons. 
359 





horse-power. 
these figures, you keep i 


Armour. Length. Tonnace. 
Feet. 

300 «es oe 4246 
6121 
6039 


Bellerophon .. .- ee ee ° 
Achilles .. © oy « « Be 
Black Prince . 340 4. 380 .. 

These figures will show that while, in respect of armour, the 
Bellerophon is superior to some and inferior to none of the long 
ships, she is also superior to some of them in armament likewise. 
The only other point is the coal supply, and on this point also 
claim for her an actual superiority. It is quite true she carries 
less coal—sixty tons less than the Achilles, and ninety-eight tons 
less than the Minotaur; but this diminished supply was given to 
her because she has engines fitted with superheaters, surface con- 
densers, large cylinders for great expansion, and other devices for 
economising fuel. Her engines were consequently increased in 
weight by nearly 200 tons to produce economy in this respect; 
and it would be unreasonable to expect that she, having those 
_o 4 engines, should carry an equal weight of fuel with the other 
ships. 

Feested. therefore, that although so much shorter and smaller 
than the long ships, the Bellerophon not only equals but surpasses 
many of them in all these particulars—armour, guns, and effective 
fuel supply 

But a leaving this second point I will again refer, for a 
moment, to your quart and pint pot argument. You seem 
to think that the size of a big ship is necessarily in her favour, as 
regards her power of carrying guns and fuel. Never was there a 
greater error. One of the primary conditions of a man-of-war's 
design is to conform to a given load draught of water, not only 
because an excessive draught is objectionable, but also because a 
given height of port must be maintained. Now the Minotaur 
already draws more water than the Bellerophon. Their load 
draughts are :— 
Mean. 
ft. in. 
Minotaur «2 cc co oe 0 oe oo 2% 5 
Belleroph ‘i eo S111 ce oo 2 8 oe 24 3% 


Aft. 
ft. in. 
2610 os oo 


Forward. 
ft. in. 
26 





You lay down four important grounds upon which you 


| yourself to be at direct issue with me, and to these I will now in 


succession address myself. 
First, you accept the Minotaur as the type of long ironclad ships 


| and the Bellerophon as the type of what you are pleased to call 


“‘dumpy men of war” (although she is 300ft. long and 56ft. beam, 


| and, therefore, nearly five times and a-half her beam in length); 


and you say, “the first point to be decided is this—if Mr. Reed’s 
theory that, powers being equal, the speeds of the typical ships 
should be the same, is correct, then the Bellerophon should be as 
fast as the Minotaur;” and you admit that I am correct in this in so 
far as the measured mile trials are concerned, but contend that the 
sea trials greatly alter the case. 

Now the remarks I have to make upon this first point of diffe- 
rence are these:—(1). It would not be a true representation of my 
theory to suppose that the speeds of the typical ships should be 
the same with equal steam powers. It sometimes works out so; 
but my theory is liberal enough to grant a considerable increase 
of steam power to the shorter and smaller ship, and I have usually 
taken pains to make that appear. I always expected, in fact, 
before the trials took place, that the Bellerophon would require 
and possess greater steam power than the Minotaur, and I have 
been agreeably surprised to find that the s are so nearly equal 
with only equal powers. (2). I deny entirely that the squadron 
experiences at sea have contradicted the measured mile results, 
You have systematically taken that view, but one of my gravest 
—— inst you is that you have referred continually to 
one brief and imperfect trial which seemed to support your view, 
and have sup all reference to a longer and more satisfactory 
trial which showed the contrary. In your article of November 
13th, for example, you say, “‘ Let us follow the ships to sea,” and 
you add, *‘ the speed of the Minotaur at sea is 12°4 knots, that of 
the hon 11°4—at least, so says Admiral;Warden, in his 
official report.” And this Admiral Warden’s report does say ; but 
it also says more than this. It says what you suppress, 





And this large draught of the Minotaur results, I say, from the 
fact of her having very long and fine extremities covered wit 
armour, which do not nearly float themselves, but which drag 
down the whole ship bodily. To talk, as you do, about such 
ship being able to carry additional guns and coal to the extent o 
hundreds of tons is to lose sight of the fundamental conditions of 
the whole question. 

The notion that the excessively long ironclads to which I object 
so much are necessarily superior to the shorter ships of about 
equal in their power of carrying armour, armaments, and 
fuel, might be refuted by many illustrations. One other, however, 
shall suffice for the present. I will compare the Black Prince, the 
measured mile speed of which was 13°6 knots, with the Lord 
Warden, which has a speed of 135 knots, They compare as 


follows:— 
Black Prince. 
ms. 
ArMOUr .e oe co ce 08 c@ 975 oe 
Guns and ammunition .. .«. « 340 .. 
Coal eo 820 «4. 


Lord Warden 
tons. 


2135 

Here we have a case in which the short ~*~ of 13} knots has 
an excess of armour, guns, and coal, of no less than 223 tons, 
although she is 100ft. shorter, and of nearly 2000 tons tonnage less 
than the Black Prince! In fact, as you so much prefer sea trials, 
I may mention that this very Lord Warden beat the Minotaur 
herself at sea by several miles, and, therefore, you will say, is the 
faster ship of the two. I ask you whether, with these figures 
before you, you will still be at issue with me on this point, and 
whether you will still maintain that comparatively small and short 
ironclads cannot carry armour, armament, and coals as efficiently 
as long ones? 

Third point.—Yournext point is that along ironclad, although she 
costs more than a short one, is better worth the money “ for the 
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ajor purposes of naval warfare.” I almost feel it a degradation 
to pant at all a such a point. The handiness of a modern war 
ship is avowedly 
ramming, that it is contrary to common sense to 7 
ships are superior for fighting an action, which is, I presume, one 
of the ‘‘major purposes of naval warfare.” On the measured mile 
in smooth water it took seventy-eight men (eighteen at the wheels 
and sixty at the tackles) to get the Minotaur round oy = a half- 
circle in 4 min., and wholly round in 74 min. The Bellerophon 
was turned at the same place, with only eight men at the wheel, 
through the half circle in about 2 min., and the whole circle 
in 4min. ; that is, she was turned in half the time with one- 
tenth the number of men! I will only say that I have the very 
highest and most accumulated and multiplied naval authority for 
contradicting your view that the long ships are preferable as 
fighting engines to the short ones; and the action at Lissa 
furnished abundant proofs of the fatal disadvantage of excessive 
length. All this would be true, of course, even if the long iron- 
clads cost no more than the short ones.» But when we know that 
their cost is, and must be about in ng to their tonnage ; 
and that, if built under similar conditions, a ship like the 
Minotaur must cost about £120,000 or £130,000 more than the 
Bellerophon ; and a ship of the size of the Black Prince £100,000 
more than one the size of the Lord Warden, the inutility of the 
increased expenditure becomes painfully obvious. In fact, I doubt 
if there is a single intelligent nm anywhere to be found who 
would contend that the Lord Warden would be improved as a 
fighting ship by lengthening her 50ft. at each end, and covering 
the long fine ends so added with armour plating—converting her, 
in other words, from the short type to the long type. You will see, 
therefore, that Ido not abandon my claim to to the fighting 

fficiency of ironclads by reducing them to moderate proportions, 
and that I do claim a very great economy for the system. 

Fourth and last point.—Your last point is that sea trials furnish 
the only reliable tests of the relative steaming capabilities of ships, 
and that measured mile trials or six hours’ trips afford no 
evidence of the speed of a ship in ordinary service. I differ from 
you on both points. I hold that very reliable comparative results 
may be got from measured mile and six hours’ runs, as well as from 
sea trials; and, in fact, from all trials in which the conditions of 
trial are carefully observed and recorded. I do not, of course, say 
that a trial in smooth water will show you the speed of a ship in a 
rough sea; I say that sea trials alone can show you that. But I 
say also that your sea trials, like your home trials, must be made 
with care; they must last for a reasonable time; the actual steam 
power exerted must be recorded, and the results must be compared 
in view of these facts; otherwise you test, not the ships, nor even 
the engines, but the coal, the stoking, and other secondary inatters. 
You seem to think that if a trial is made at sea the ships ought to 
go at their full speeds whether the coal is good or bad, whether 
the stokers are up to their work or not, whether the bottom is foul 
or clean, whether the trial lasts two hours or eight. You distinctly 
say :—“* Of these things [bad coal and bad performance of engines 
in particular] we take no cognisance when determining the 
—_ of a ship, because they are evils to which all ships are 
alike subject.” This is the most extraordinary thing I ever met 
with in a scientific discussion. I have always thought that in 
working out scientific questions it was of the greatest importance 
to take careful account of, and to make due allowances for, all 
such disturbing causes. You, however, seem to consider that the 
way to eliminate error from an investigation is to shut your eyes 
to all the causes of error. 

Admiral Warden pursues a very different course in explaining 
the shortcomings of the Minotaur. In his report dated 18th 
November, 1867, he says:—‘* This ship was unable to reach a 12- 
knot, speed, never having exceeded eleven knots and fifty-two 
revolutions. This rate of speed alsofrepeated itself on Friday, the 
8th instant, on returning to this place, when the maximum speed 
obtained was eleven knots and fifty-two revolutions. I can only 
attribute this very great deterioration in her speed to the combined 
causes of ; (1), indifferent coal; (2), bad stoking; (3), and a foul 
bottom ; three causes which have produced similar effects in the 
Warrior, as will be seen by the accompanying enclosure from Capt. 
Boys of that ship.” Our admirals and captains, therefore,obviously 
feel bound to recognise accidental causes of deficient steaming, and 
I cannot help thinking that you will do the same now you find 
that your favourite long ships stand so much in need of it. 

I have already shown that the sea trials are, on the whole, 
favourable to the payee og es On the two hours’ trial the Minotaur 
beat her ; buton the eight hours’ trial she beat the Minotaur. 

I will conclude the consideration of your fourth ground of differ- 
ence, then, by saying that I admit the great value of sea trials, 
when we know all their conditions ; and I only object to your use 
of sea trials when I find you selecting one which was very brief, and 
during which a very low power was developed, as a fair and con- 
elusive standard for my ship. Use these sea trials fairly, and I own 
their value ; while I contend that measured mile trials have 
their value too. 

I will make the remainder of my corrections and observations as 
short as possible. Are you, allow me to ask, quite fair when you 
say that ‘“‘the Minotaur attained a speed of 14°779 knots on the 
measured mile,” without saying also that she was 1385 tons (!) short 
of her full weights at the time? And are you quite fair when you 
say that the 14°053 knots speed of the Belleropon was “admittedly 
exceptional,” as it was ‘‘never attained before, except at her 
measured mile light draught trial, when she made 14 S97 knots, 
and never attained since, under any circumstances?” Have you 
forgotten that, on her very first load draught trial, she attained a 
speed of 14°171 knots? Have you forgotten that she very nearly 
reached fourteen knots on the measured mile during the present 
on 500 indicated horse power less than on the last-named 
trial? 








Your last paragraph of last week is really astonishing. I do not 
know if the figures 3000 tons” are a misprint—I open that door 
for you to escape from ; but to speak of the Minotaur having even 
300 tons of ** displacement to spare,” is, as I have shown, to com- 
mit a grave error. She has no displacement to s ; she is fully 
weighted already, and to talk about her being able to carry a large 
increase of armament is to play with a serious subject. She carries 
the full weight of guns she was designed to carry, and to say that 
she has been made big enough tocarry as much more, would be in- 
directly to prove my point, viz., that she has been made too big. 

In conclusion, permit me to say that even your last article—far 
superior as it unquestionably is to everything previously published 
by you on this subject—does not, nevertheless, discuss my Royal 
Society paper. Grant, as you do, that the Bellerophonis, roughly 
speaking, about a 14-knot ship, when her fullest engine-power is 
exerted ; and admit, as you also do, that ber armoured sides are 
about equal in weight per square foot to the Minotaur’s; and the 
whole fabric of my argument would remain perfectly untouched by 
all that you wrote last week. I therein made no other comparison 
of the Bellerophon and Minotaur than those two concessions 
involve; all the rest, and especially the extreme economy of the 
short ironclads, follows from these concessions by what I believe to 
be a rigidly philosophical process of investigation, and certainly by 
@ process you have in no way attacked. 

have, therefore, stretched a — in addressing this letter to 
you, as my primary object in ad ing you was not to defend my 
ships—their reputation is secure enough—but to defend a purely 
scientific paper laid before the highest scientific society. 


December 2nd, 1868, E. J. REED. 
[Mr. Reed has taken nearly a week in preparing his reply to our 
last article. He will not, therefore, feel surpri we think, if we 


take the same time in replying to his letter].—Eb. E. 





. - MR. READ’S PATENT HELM INDICATOR. 

TR,—The accom ing diagrams illustrate a new improvement 

on the method of pe ing at sea, which has been touted in the 
oint names of Mr, George Read, the inventor, andMr, Nunn, The 


| 


of such extreme importance in these days of | ing it from any di 
that the long ' round the drum of the wheel 


object of the patent is, by means of connection with the steerage, 
to indicate the course a vessel is pursuing to any other approach- 
ti Fd - = > wy a three times 
a pulley, from thence passing 

in a horizontal direction to a ileg Gale the port light, then 
ing in a vertical direction it runs through a p’ at the 

mast head and returns by the s' 
to the drum of the wheel, two lines—indicated by the dotted lines 
on the diagram—descend from the endless line and are secured to 
the port and starboard lights. The lights are placed in metal tubes. 
At the bottom of each tube is a box concealing the light from view 
until it is raised by the action of the wheel to a higher position in 
the tube, so that when the vessel is amidships, or pursuing the 
course of a straight line drawn through the centre of the ship, the 
two lamps are in equilibrium and totally obscured from view 





(Fig. 2), and a turn of the wheel to port or starboard raises either 
the or starboard light, as the case may be, from its obscurity 
in the box at the bottom of the tube, Figs. land 3. Keeping, 
therefore, the fixed port and starboard light, the relative positions 
of these lights with each other and with the moving lights will 
indicate to any ship a vessel is approaching the course she is 
pursuing, and what her position is with regard to a vessel so 


hed + 


appr For i , if she is steering hard a-port and coming 
head on to them, she will show them two red lights and one green; 
if she is going straight across her bow, steering hard a-starboard, 
she will show two green lights and no red; if the reverse is the 
case, and we cross a vessel in this way steering hard a-port, we 
should show her two red lights and no green. 

The tubes might be fixed on iron standards and the lamps 
worked up and down by means of a rack and pinion connected by 
iron rods with the tiller; this.would obviate any deflection which 





side in the same manner | 


might be produced on the lines, though I have been out with Mr. 
Read’s apparatus in a heavy gale in the Channel, and could detect 
no ual action on the lines, which were most sensitive to the 
movement of the wheel. 

At the back of the tube are five holes, one above the other, which 
indicate to the steersman the position of the light in the tube, and 
has the advantage of showing vessels approaching from behind the 
course the foremost vessel is pong: any one on deck is by this 
| means made conversant with the direction being taken by the 
| vessel, and if the steersman be in error the lamps will register his 


mistake. 

The starboard lamp is so constructed that it will not go into the 

| tube of the port light, and vice vers?. The lines passing from the 
| drum to the port and starboard lights are a few seconds in their 
action before that of the rudder chains, so that an intimation of 





the direction a ship is about to take, to the right or to the left, is 
indicated a short time before the rudder chains act, 

By day, an arm or semaphore is used at the masthead, with a red 
flag or ball for the port side and green for the star 

‘Thee confined my observations in this letter to steamers only 

carrying the ordinary white masthead and other lights. An 
apparent difficulty arises as to the universal adoption of this 
invention, and I can understand that any attempt to revolutionise 
the existing code of si , however effective they may be, would 
be met by a steady and violent opposition, and Mr. is too old 
a sailor to risk an encounter of this kind. The use of the two 
moving lights is simply a precautionary addition, and likely, I 
believe, to materially lessen the collisions that have of late become 
so frequent, and in many iastances so fatal in their results, 

5, Queen-street, Westminster, Byrne Giraud, C.E, 
Nov. 25th, 1868, 








An ENGINEER'S FuNERAL IN Spain.—Yesterday (Nov. 28) I at- 


the Puerta Toledo. The body we consigned to the grave was that 
years employed as an engineer in the works of the Henares Canal, 
in the province of Guadalajara. Mr, Higginson was a native of 
Ireland, and about thirty-seven years of age. He was tall, and, 
to all appearance, strongly built, and had great faith in his consti- 
tution, which he tasked to the utmost of its powers. He worked 
hard, not from duty merely, but from love, and thought little of 
an eighteen hours’ ride along the canal in the broiling sun and 
nipping air of this treacherous Castilian climate. Yet all this 
while he carried about the germs of a premature death within 
him. On Sunday last he plained ‘rh ti in the 
chest.” Professional men warned him too late that his complaint 
was heart disease. On Thursday morning he threw himself 
back in his chair with a sudden p, assuring his atten- 
dant that “‘there was not much the matter with him, and 
that all would soon be over.” He had that moment laid down 
his customary morning pipe. There was no struggle, no alarm, no 
consciousness of death; yet death’s work was done. The sudden- 
ness of the event was not the only cause of the painful commotion 
created by it among our little English colony here. Mr. Higginson 
was greatly liked by us all, not only on account of the sterling 
worth of his character, but also for those nameless graces of in- 
genuous simplicity and unobtrusive kindheartedness, which made 
a stranger reckon on his friendship at first sight, as a matter 
of course, something to which all human beings might be as freely 
entitled as to their share of the air of heaven and of the light of 
the sun. His attachment to the head manager of the Irrigation 
Company, whose school-fellow he had been in early life, then his 
fellow worker in distant climates and in wild regions—a sort of 
David and Jonathan bond of choice, not to matched by 
any mere tie of nature-—threw a c ost of romance 
upon the pair, and seemed to place every contingency of 
their ever being parted, even by death, beyond the range of mere 
human speculation. I should not enter into these iculars of 
mere private life had they not some bearing upon that march of 
— events which it is a to watch. Mr. Higginson 
ad not only endeared himself to all his English acquaintances, but 
he had also won the heart of the Spanish people about him, and 
especially of some of the better class of workmen coming more 
immediately under his supervision. His burial not only brought 
together a larger assemblage than had ever been seen at any 
funeral previously performed upon the same spot, but it partook 
of the nature of an international ceremony. For the first time 
in the annals of Spain a strictly English Church service was 
attended by a mixed--half Protestant, half Catholic—congregation. 
fee pe te enn came in side by side with us Englishmen; they 
stood with us round the coffin in the chapel where the preliminary 
service was performed. Prayer-books in their own Castilian lan- 
paage, but literal translations of our own Anglican Liturgy, were 
ded to them; then they issued forth with usin the rear of the 
coffin, they stood in one mass with us on the brink of the grave, 
sharing with us those feelings of love and sorrow and reverence 
which it ought to be the mission of religion to hallow, but against 
which it has too long reared its barrier of ruthless Ligotry and 
fanaticism. At the moment when the coffin was about to 
be let down into its narrow abode, the chief mourner, 
Mr. Higginson’s livelong friend, deemed it a matter of courtesy to 
comply with the usage of the country by raising the coffin-lid, 
removing the winding-sheet, and exhib i the pale set features 
of the dead. I am not aware of any other Christian community in 
which this custom is observed, and, as the thing took us Engli 
by surprise, there was something startling no less than “appalling 
in the impression the sight wrought upon us. The English ceme- 
tery at Carabanchel stands on high ground, commanding a vast 
view of that rugged and dreary landscape which characterises the 
country round Madrid. In our rear was the lofty city, with its 
wilderness of domes and steeples; on all other sides bare sandy hills 
riven by deep chasms, with the wide high-road drawn in astraight 
line over the various undulations of the ground, and the puny 
stream of the ed by the arches of its magnificent 








Manzanares spann 
bridge, and the few huts and hovels of the suburban peasantry, 
with here and there mansions of some pretension, and the abor- 


tended a funeral at the English cemetery at Carabanchel, outside | 
of Mr. Archibald Higginson, who has been for upwards of five | 


| tive attempt to coax up something like verdure out of the arid 
soil in dismally bare plots laid outas gardens. The day was fine— 
and when is it anything else but fine in Madrid? There blew a 
blustering but warm wind from the south, and the sun in all its 
| gorgeous splendour poured down its flood of light and heat almost 
| unbearable upon our bare heads. That glowing flood reached 
| down to the very bottom of the newly-dug grave; it dazzled us as 
| it came back reflected by the white dry earth heaped upon its 
brink; it broke suddenly into the coffin which was in a few seconds 
to be lowered into its depth; it lighted up the calm smiling face and 
| the wide-stretched hands of the blessed dead, as we gazed upon it. 
| The body had, in compliance with the sanitary regulations ren- 
dered necessary in these climates, been removed to the cemetery 
within twenty-four hours after death. It had been laid in the 
chapel for twenty-four hours more, and every one is aware of the 
wonderful transformations through which the features pass during 
| a few days after the soul’s departure. Poor Higginson’s was at 
| that stage of decomposition when the countenance assumes the ex- 
pression almost of ecstatic joy. But for the unrelieved paleness, it 
would have been impossible to say that there was no life in those 
inanimate features. Had he stood up and spoken, his voice could 
| hardly have thrilled us more than that mere mute expression of in- 
| effable contentment. Presently the coffin-lid was let down. The 
last rites were fulfilled, and we walked silently from the spot. At 
the gate of the cemetery I heard our Spanish friends ting 
upon the solemn simplicity and beauty of the English Burial Ser- 
vice. They were surprised to see that the prayers which were put 
into their hands in a Spanish version were ‘“‘so nearly the same” 
as those their priests are wont to recite in their own Latin. Nearly 
the same, indeed! The laity in all countries would soon find out 
on what hair splitting differences sectarianism has contrived to raise 
such an intolerable amount of rancour and uncharitableness, if the 
priests would only let them.— Madrid Correspondent of the 
Times. 

SINGULAR AccIDENT TO A GAS MarIn.—A very serious accident 
happened to one of the most important mains of the Swansea Gas 
Company, on Saturday last, and which has caused a large com- 
mercial district to be placed in total darkness for several nights 

t. The hamlet of St. Thomas, which is situated about a mile 
rom the town, and in which are located all the copper works, the 
patent fuel works, one or two railways, and most of the 
| manufactories, is supplied with gas by means of a large main 
| carried under the bed of the river. On Saturday a large vessel 
proceeding up the river to the north docks, when near the half- 
tide basin, had occasion to drop her anchor, and this ‘“‘ fouling,” 
oe my mg gave orders to “‘ heave up,” notwithstanding, so it is 
alleged, 








he was informed that the anchor had hold of the gas main. 
However, the men obeyed orders, and the consequence was that 
the main was broken and the whole district thus became deprived 
of gas, to the serious inconveni of busi he able and 
energetic manager of the gasworks, Mr. Thornton Andrews, at 
once took means to partially remedy the defect, large bodies of men 
were instantly set to work, relays being employed night and day, 
and on Monday a temporary pipe was carried across the river, 
Divers were also employed, but they could not remedy the breakage. 
Some time must necessarily elapse before the full supply of gas can 
be again given to this important district. We understand that 
steps are about being taken which will eventually prevent the 
possibility of another similar accident. 

THE First Sea-GOING STEAMER Buiur aT GLOUCESTER. ~There 
sailed last week from Cardiff the steamer Pacitico, which is the 
first sea-going steamer built at Gloucester. The Pacifico has been 
built and engined by Messrs. Fielding and Platt, of the Atlas Iron- 
works, Gloucester, for a Liverpool firm, and is intended for towing 

yurposes at Rio Janeiro. She is a wooden-built vessel, 102ft. 
om by 18ft. beam, and 84ft. depth of hold, coppered, and classed 
nine years in English Lloyds; built under special survey, and ex- 
ceedingly strong. lier machinery consists of a single-cylinder 
inverted engine. Cylinder 42in. diameter and 24in. stroke; steam 
jacketted, with surface condenser, and all modern improvements, 

he screw propeller is of gun metal, four-bladed, and 7ft. diameter. 
The Soke bes three furnaces and a sow % The Pacifico on 
her trial trip, drew 7}ft. forward and 9ft. aft, giving a speed of 
eleven knots per hour, on a low consumption of fuel. 
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of coal gas.”—A communication from Louis Coignard, Paris. 









K, Northumberland-street, Strand, London, ‘ ‘Improv e- 
1ent, manufacture, and use of explosive compounds.” 

iN lil ockermouth, C umberlé and, ‘ Improvements in apparatus 

ting or illstones.’ 

3411. N HAYS WILSON, Liverpool, 

closets in sh ps and vessels.’ 

34 2. JAMES GREGORY. Kingswood Ironworks, near Bristol, Gloucestershire, 

I construction of retort for charring bones to produce animal 
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‘Improvements applicable to water- 
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MAS CAIN, Douglas, Isle of Man, “‘ Improvements in the method 
tus for treating potatoes in order to prepare them for food.” 
BBOTT, Harrowgate, Yorkshire, ‘‘ An improved apparatus 
mn of sewage water and other fluids.” 

RIppLe, Larkhall-lane, Surrey, ‘‘ lmprovements in hooping 
nding them with iron, and in apparatus empueeted theres with, 
ion is applicable to other purp . 
L CKAMPTON, Great George-stre “et, Ww estminster, “ Im- 
ble to furnaces for burning combustible liquids, either 
1 ation with other fuel.” 

| ¥ BEsseMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the manufacture of t stee] and homogeneous malleable 
iron, and in the fusion or melting of different kinds or qualities of iron and 
} and their alloys, and also in the construction and mode of working 
he furnaces and apparatus employed for such purposes.”—10th November, 

























f HOMAS VAUGHAN and EMILE WATTEEU, Vulcan Works, Middles- 

berough-on-Tees, Yorkshire, ‘‘ Improvements in screw bolts, and in the 

s for securing the nuts thereon.” 

- RICHAKD HALLIDAY, Worsley, Lancashire, ‘‘ Certain improvements in 
s fer oiling the axles of wagons used in collieries, and for other 
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Glamorganshire, ‘‘ Improvements in the 
acturing tin, terne, and other coated 
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, Cheapside, London, 
kets, mantles, and other like garments. 
ny DAVI Prince Alfred’s-road, Wavertree, Liverpool, 
5 in the con ction of fences where strained wire or other 
lis employed, part of which improvements is also appli- 
ring of cranes, windlasses, and other winding bands, and 


‘* Improvements in 






of corsets, 
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able to 
to other 





3427. FREDERICK HOLMES, Mark’s-gate, near Romford, Essex, “ Improve- 
ments in the manufacture of smoking pipes.” 

3428. GEORGE PIERCY, Halifax, Yorkshire, ‘‘ A new or improved safety stay 
for the shafts of carriages.” —11th November, 1868. 

3431. CHARLES JOHN CHAPLIN, Bucklersbury, London, ‘* An improved com- 
position for cattle food.” —A communication from Edward Chaplin and 
Edward Payne, Montreal, Quebec, Canada. 

3432. SAMUEL HOLT and GREENWOOD HOLT, Bacup, Lancashire, ‘‘ Improve- 
mae in the manufacture of pickers.” 

3433. HENRY HENKEL, Upper Thames-street, London, “ Improvements in 
breech- loading fire-arms, and in cartridges to be used therewith, and with 
other descriptions of breech-loading fire-arms."—A ee from 
Gas stav Bloen, Dusseldorf, Prussia, and Ernst Scheidt, New York, 

THOMAS BUTTERWORTH COLLINGWOOD, Rochdale, Meme and 
Ww ILLIAM HARDMAN, Farnworth, near Bolton, Lancashire, * Improvements 
in machinery for the manufacture of spindles and flyers, part of which 
machinery is applicable for cutting screw threads for other purposes.’ 

3437. Davip GuirFitHs, Chapel-streeet, Bradford, Yorkshire, ‘“ Improve- 
ments in the formation of timber bearers for roofs and other purposes.’ 

3439, LEONARD WRAY, Ramsgate, Kent, “ Improved apparatus for crushing 
and grinding quartz and other hard substances.” 





ments in machinery for getting coal and minerals, part of which invention 
is applicable also to steam “hammers and other similar reciprocating 
machinery.’ 

3442. GEORGE PRESTC 
the construction of screw piles, posts, and moorings. 





»N WuH'TE, Furnival’s-inn, London, ‘‘ Improvements in 





3143, JOSEPH KELLOW, Tremadoc, Carnarvon, North Wales, ‘ Improve- 
ments in machinery for cutting rock, stone, and minerals. ae Mh November, 
1868 

3d444. EDWARD OWEN , Blackheath, Kent, ‘‘ Improvements in the manufac- 





ture of cases for nis ght lights.’ 

5, WU.IAM THomas, C heapside, London, ‘* Improvements in the manu- 

fa rotae ¢ of boots and shoes. 
$47. JOHN DENDY ard JOHN HOWARD WORTHINGTON BIGGs, Manchester, 
‘Improved arrangements of warps in sizing or dressing machines and 
looms, and in the machinery or apparatus connected therewith.” 

3448. ROBERT ARNOLD DALTON and GEORGH SAMUEL BARTON, Coventry, 
“A new manufacture of upholstery trimmings, woven of silk, worsted, 
and cotton. 

3449. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of hangings and coverings for walls and other deco- 
rative purposes.”—A communication from Jean Marie Lasehé, Boulevard 
de Strasbourg, Paris. 

S451. CHARLES MARKHAM and WILLIAM 
Ironworks, near Chesterfield, Derbyshire, 
moulding pipes and other cylinders.” 

3452, THOMAS LAWSON and ARTHUR TREDGOLD LAWSON, Leeds, Yorkshire, 
“* Improvements in carding engines " 

3453. CHARLES MARKHAM and WILLIAM KNIGHTON, Staveley Coal and 
Ironworks, near Chesterfield, Derbyshire, ‘* Improvements in apparatus for 
moulding and drying moulds for pipes and other cylinders, and in with- 
drawing them from their moulds,” 

3454. RICHARD ALFRED GOLD, Birmingham, 
c aviages or cabs.” 

. WILLIAM BURGESS, Hanley Castle, Upton-on-Severn, Worcestershire, 

+ ieepeovements in signal apparatus for the protection of property and 

me.”—13th November, 1868. 

3459. JAMES BRODBELT GREEN, Bury, Lancashire, * Improvements in size 
used in preparing yarn or warps to be woven.” 
3460. THOMAS MILLS, Crescent-road, Plumstead, 

steam generators.” 

3462. PEARSON HILL, Kensington Park-gardens, London, “ Improvements in 
instruments or apparatus for preparing the strips of paper or other material 
employed for conveying signals in electric telegraph apparatus.” 

3464. ROBERT BECKLEY, Richmond, Surrey, and JAMEs JOsEPH Hicks, 
Hatton Garden, London, ‘‘ Improvements in means or apparatus for mea- 
suring and registering the quantities of flowing liquids, which invention 
may be used as arain gauge or as a liquid meter, and for measuring tha 

strength of liquor run off from a still or other apparatus or vessel.’ 

3465. HENRY EDWARD NEWTON, Chancery-lane, Eaten, “Improvements in 
propelling vessels.”.—A communication from Alfred Colburn Loud, San 
Francisco, California, U.S. 

3456, ARCHIBALD TUBNER, Leicester, * Improvements in the manufacture of 
elastic fabrics.” 

3467. WILLIAM RICHARDSON, Oldham, Lz 
denser carding engines.” 

3465. JAMES HOWARD and EOWARD TENNEY Bou SFIELD, 
provements in the construction of tubular steam boilers 
3471. HeNRY AITKEN, Falkirk, Stirling, N.B., ‘‘ Improvements in treating 

ron ores or iron stones.” 


. JOHN HENRY JOHNSON, Lincoln’ 











KNIGHTON, Staveley Coal and 
** Improvements in apparatus for 


‘ Improvements in two-wheeled 


S45: 





Kent, “ Improvements in 


ancashire, ‘‘ Improvements in con- 


Bedford, “‘Im- 









inn-fields, London, * Improvements 
in railway wheels.”—A commun mn from George Granville Lobdell, 
Wilmington. Newcastle, Delaware, U.S.—14th November, | 

3474. JOHN COBB BOWLER, Hale, near Bow den, Cheshire, ‘* Improvements 
in the construction of castors.” 

3476, JOHN SmirH, Cheetham, Manchester, “In iproveinents in mac hinery or 
ap paratus for stretching and finish woven fabrics. 

3478. THOMAS MARTIN, Royal Barracks, Dublin, “* Improvements in the 
means for supplying ammunition and other objects to troops under action, 
and in cars or vehicles employed for that purpose, which are also applicable 
to other purposes; also a mode of packing such — unition,’ 

3450. JOHN MATHESON, jun., Glasgow, Lanarkshire, N.B., ** Improvements 
in dyeing and washing yarns, and in apparatus therefor 

3482. EDWARD HOG, Gateshead, Durhi ‘** Improvements in machines for 

———— and planishing rolled iron 

ANDREW MCNIEL, Tiverton, Devonshire, and WILLIAM WHEATON, 

“rE ae Devonshire, ** An improved process for the manufacture of salts of 

ammonia from ammoniacal gas liquor.” 

3486. WILLIAM Low, Roseneath Grove-park, Wrexham, and G#orGEe 
THOMAS, Broad-street, Cardiff, ‘‘ Improvements in suspension bridges.”— 
16th November, 
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1563. 
Invention Protected for Six Months on the Deposit ot 
Complete Specification. 
3511. Henry Davis HoskoLD, Cinderford, Gloucestershire, and 
PRINTY WHEELER, Abingall, Gloucestershire, ‘‘ Improvements 
manufacture of artificial fuel.”—19th November, 1868. 


GEORGE 
in the 


Patents on which the Stamp Duty of £50 has been Paid 


3020, SAMUEL COLLEY SALTER, Market Drayton, Salop, 
&e."—24th Norember, 1865. 

5. MARC KLoTz, Rue du Mont Thabor, Paris, 
—I2h December. 1365, 

5041. WILLIAM EDWARD NEWTON, Chancery-lane, London, 

Jovember, 1865. 

H RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘Cement or 
cor — m applicable to the agglomeration or moulding of various mate 

rials, &c.’ —5th December, 1565, 

4 hen THOMPSON, Sohe- place, Napier-strect, 

tea and coffee pots, &c.”—2h Novembe r, 1865, 


“ Shrinking cotton, 





“Sewing machine shuttles.” 





* Paper."—27h 








Sheffield, ** Handles of 











Patents on which the Stamp Duty of £100 has been Paid. 
JAMES RONALD, Liverpool, ‘‘ Spinning hemp, flax, manilla, wool, &c.” 
h November, 1*61. 

5. WILLIAM Fieta and ROBERT RIDLEY, Leeds, Yorkshire, “ Machinery 
sit working coal and other mines.” jth November, 1861. 

2977. GeOkGe EpmMUND DONIST HORE Pe, WILLIAM FiatTH, and ROBERT 
RIDLEY, Leeds, Yorkshire, “ Machinery and apparatus for coal and other 
mines.”—26th November, 1861. 

~0. FRANCIS ALTON CALVERT, Manchester, ‘‘ Apparatus for burring, card- 

g, and combing wool, &c.’—27th November, 1861. 

3069. THOMAS ELLIS, Swindon, Wiltshire, *‘ Rails for permanent ways.”"— 
21h November, 1861. 
















Notices of Intention to Proceed with Patents. 


2228, HENRY WILLIAM RIPLEY and THOMAS SHACKLETON, Bradford, York- 
shire, ‘Improvements in machinery or apparatus for winding warps or 
threads of cotton, wool, or other fibrous substances,” 

2243. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ An improved implement for cutting hay, straw, and other like 
substances.”—A communication from George smith Fisher, Buffalo, New 
York, U.S. 

2244, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in links or couplings for harness and other 
purposes.”—A communication from George Smith Fisher, Buffalo, New 
York, U.S.—16th July, 1868. 

2246. GEORGE MOUL1ON, Manchester, ‘‘Improvements in pentagraph 
engraving machines employed in the engraving of cylindrical or other 
surfaces.’"—17th July, 1868, 

2263, CUTHBERT GREENWOOD JOHNSON, North Yorkshire Ironworks, Stock- 
ton-on-Tees, ‘* Improvements in kilns and apparatus for drying and burning 
bricks and other articles.” —18th July, 1868. 





2272. WILLIAM WINTER, Leeds, Yorkshire, in sewing 
machines.” 

2273. WILLIAM JOHN CUNNINGHAM, Oxford-street, London, ‘‘ Improvements 
in means or apparatus for raising and lowering window blinds, curtains, 
and other articles.” 


“ Improvements 


3440 Emil Haas, Mark-lane, London, ‘Improvements in sewing ma- | 
chines.” 
3441. WORDSWORTH DONISTHORPE, Trinity College, Cambridge, ‘‘ Improve- 


2280. JOSEPH nae, Richmond, Yorkshire, ‘An improved method of 
and apparatus for obtaining panoramic pictures by means of photo. 
graphy.” 

2251. CHARLES HopGson, Richmond, 
apparatus for transporting load 

2284. CHARLES Weeks, Great George-street, Westminster, “ Improvements 
in the application of iron for building purposes, and in the means of con- 
necting the same, particularly applicable to fortifications,”—20¢, July 
1868. 

2293. THOMAS GIBB, Jarrow-on-Tyne, Durham, “Improvements in the 
treatment of metallic ores and compounds.” 

2204. GgORGE MARTIN, Toadsmoore Rock Mills, near Stroud, Gloucester- 
shire, ‘‘ Improvements in the manufacture of extract wool, and in the 
process and apparatus employed in destroying the vegetable material in 
mixed fabrics, which apparatus is applicable for other purposes,” 

2295, CHARLES WILLIAM BRADSHAW, Stubbington, Hants, “ Improvements 
in coupling hose for steam and fire engines, gas and water pipcs, hydrants, 
and other similar purposes.” 

229s, PeTeR Tassig and IsAAC PATCHETT, Manchester, ‘* Improvements in 
machinery or apparatus for plaiting, folding, or lapping textile fabrics, 
paper, pattern cards, or similar materials,” 

2300. CHARLES FOSTER WALDO, Bread-street, Cheapside, London, “A new 
method of, and new apparatus for, raising, moving, transferring, and dis- 
charging water or other fluids.””— A communication from Charles Johann- 
son, Ploochoff, Pschernigoff, Russia. 

2306, THOMAS FREEMAN FiaTH, JOstAn FIRTH, CHARLES HENRY Fira, 
and EDWIN Pinta, Heckmondwike, Yorkshire, ‘* Improvements in looms 
for weaving.” 

2308. Faancis HENRY HAMBLETON, Charles-street, Piccadilly, London, 
‘*Tmprovements in the manufacture of laminated armour plates and other 
forgings composed of sheets or bars of iron or steelgwelded to one another 
by rolling.”—z2nd July, 1868. 

2312. EpWakD THOMAS HuGHESs, Chancery-lane, 
in the mode of treating flax, and in apparatus employed therein, 
crewmamientien from Lewis McDonald Hills, New 


Surrey, “Improved means of and 





London, “ Improv: ements 

—A 

Haven, Connecticut, 

2322. JoSEPH SYKES BROMHEAD, South-grove, 
JOSEPH WHITMEE, St. John-street, Clerkenwell, 
in dry gas regulators.”—23rd July, 1868. 

2325. FraepricK HAHN DANCHELL, Horwith, near Bolton, Lancashire, 
* Certain improvements in the mode of utilising fuel.” 

2332. WILLIAM EpWakD GspGe, Wellington-street, Strand, 


Peckham, 


Surrey, and 
London, 


‘“* Improvements 


253 London, “ Im- 
provements in the method of and apparatus for feeding steam boilers.”—A 
communication from Emile Adolphe Tyrode and Pierre Théophile Cousty, 
Faubourg St. Martin, Paris. 

333. BENJAMIN GkeORGE GEORGE, 
machinery for bronzing printed work.’ - 

2337. James Steet, Glasgow, Lanarkshire, N.B, 
washing apparatus.” 

2338. JouN GREENHALGH, Oldham, Lancashire, “Improvements in ma- 
chinery or apparatus for opening and clearing cotton and other fibrous 
mat rials.” 

2341. JOHN BRIGHAM and RICHARD BICK@RTON, 
provements in drill rollers and seed sowers combined, 
machines,” 

2342. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* An improved 
construction of portale railway.”—A communication from James Knox 
Glenn, New York, th July 1468, 

2355, ALFRED vanene ‘Newron, Chancery-lane, London, ‘‘ An improved 

propeller for steam vessels, canal boats, and other vessels."—A communi- 

cation from Robert Hunter, New York, U.8.—27(h July, 1863. 

WaLter Lewis, Redditch, Worcestershive, ** lLmprovements in needle 
wrappers.” 

2363. THOMAS HYDES and JOSEPH BENNETT, Sheffield, “ Improved means 
or appliances for facilitating the transit and application of caloric, also 
for mixing caloric with air, water, and other fluids and gases, also for 
economising the consumption of fuel, consuming smoke, generating 
steam, and increasing and distributing heat, and for refrigerating pur- 
poses.” 

GeorGe Hoveson, Bradtord, Yorkshire, Henay BOTTOMLEY, Low- 

Yorkshire, and Ezea CocKksort, Odsall Moor, near 

‘Improvements in looms for weaving.” —28th July, 





Hatton-garden, London, 
24th July, 1865. 
** Improvements in cask- 


** Improved 





Berwick-on-T weed, “ Im- 
OF 48 separate 





2360, 


2365. 
moor, near Bradford, 
Bradford, Yorkshire, 
1868, 

2374. JOHN MABSON, Norwood, Surrey, 
shov el combined.” 

ALFRED VINCENT NEWTON, Chancery-lane, 
cutting and polishing powder, applicable in the manufacture, cutting, 

grinding, and sharpening tools, and in the production of refractory 
substances.” —A communication from Adrien Tardieu, Paris.—29th July, 
1868, 

2590. THOMAS HUMPHREY ROBERTS, Bedford-street, 
JAMIN CROCKER CROSS, Buckingham-place, East Stonehouse, 
* Improvements in apparatus for retarding and stopping carriages. 
Jaly, 1368, 

2407. BENJAMIN SHARP#, Hanwell Park, Middlesex, ‘‘ Improvements in the 
construction of ships or vessels and b atteries, and in the appliances and 


** An improved cinder sifter and 


London, ‘‘ An improved 





Plymouth, and Ben- 
Plymouth, 
"— B0th 























means for firing and working great guns."—51st July, 1868. 

2433. GEORGE NATHANIEL SHORK, Lyme Regis, Dorsetshire, ** Improve 
ments in railway brakes and in increasing adhesion of the running and 
driving wheels with the rails of railwas em August, 186s. 

2456. WILLIAM EDWARD NEWTON, Cha -lane, London, ‘* Improvements 
in screws and screw drivers.’—A cor soieaiinn from Peter Nelson 





Jacobus, Flatbrookville, New Jersey, U.3.—Sth August, 1868. 

2. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve. 
ments in propelling vessels, and in apparatus for the same, also applicabl> 
for other purposes.”"—A communication from Alexandre Hediard, Boule. 





vart St. Martin, Paris. —11th August, 1868. 
2561. EDWARD BEANES, Cordwalles, near Maidenhead. Berkshire, ‘ Im- 
provements in the manufacture of brewers’ fi nings "—17th August, 1368, 


FREDERICK BRABY, Camberwell, Surrey, ‘ Improvements in treating 
and utilising waste sulphate of iron solution, arising from the cleansing of 
iron surfaces in the manufacture of tin plates.” 

2589, ALEXANDER CLARK, Chancery-lane, London, ‘‘ 4n improved compound 
for tanning leather."—A communication from Louis Henry Dennis and 
Otho Ricnard Brown, Tolland, Connecticut, U.8.—19'A August, 1*68. 

2599. HeskeTH HuGHES, Homerton, Middlesex, ‘‘ Improvements in sewing 
machines, and in the manufacture thereby of trimmings and other work 
with threads, cords, or wires.”—20th August, 1868, 

2607. FABIAN JAMES KNEWSTUOP, St. James’-street, Westminster, ‘ Improve- 
ments in despatch boxes, partly applicable to jewel cases, dressing cases, 
and other like cases or boxes.”—2is¢ August, 1868, 

2795, WiLLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in condensing apparatus for steam engi 
communication from Franklin Ransom, Buffalo, New York, U. 
September, 1868, 

3110. GeorGe PéTRIE GRANT, Knight’s-place, Wandsworth-road, 
“ Improvements in bung bushes for casks and similar vessels, 
ratus for fixing same. '—10th October, 1868. 


2508, 








Surrey, 
and appa- 


3138, WILLIAM ROBERT LAKe, Southampton-buildings, Chancery-lane, 
London, ‘* An improved mode of and means for dyeing hair.”—A com 
munication from William Patton, Springfield, Massachusetts, U.S.—13th 


October. 1868, 

3167. RICHARD PEARCE, Swansea, Glamorganshire, ‘‘ Improvements in the 
separation of copper and other metals from silver and gold, the same 
being applicable to other metallurgical operations." —16th October, 1865. 

3219, Isaac HOLDEN, Oakworth House, near Keighley, Yorkshire, ‘Im 
provements in means or apparatus employed in combing wool and other 
fibres.” —2ist October, 1868. 

3292, THOMAS MORDUE, Newcastle-upon-Tyne, 
boilers for marine engines.” —28/h October, 1868. 

333 35. JOSIAH VAVASSEUR, London Ordnance Works, Bear-lane, 

‘* [mprovements in apparatus for discharging ordnance.” 

3336. JOSEPH HUME BERTIE, Sherwood-street, Nottingham, ‘‘ Improvements 
in the manufacture of lace in twist lace machines.’’—22nd Vovember, 1565. 

3345. ROBERT WHITTINGHAM BECKLEY, Ludgate-street, London, “ An im- 
proved pen-rest, applicable also to inkstands.” 

*,.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 


‘Improvements in steam 


Southwark, 








mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South 


ampton-buildings, Chancery-lane, London. 





List of Specifientigns published Gung the Week ending 
28th November, 1 


988, 4d ; 1083, 6d.; 1097, 8d.; 1098, 8d.; 10°9, , 104. 4 1103, Sd.; 1104, 8d.; 








1105, 1s. 4; 1107, 6d.; 1108, 8d.; 1110, 1s. 104 1111, 28. 4d.; 1115, 10d.; 
1116, 10d,; 1119, 8d.: 1121, 10d ; 1123, 2s; 6d.; 1125, 8d.; 1127, 8d.; 1128, 8d.; 
1130, 1s. 6d.; 1137, 1s. 10d.; 1139 10d.; 1141, ‘sae "1142, 8d; 1144, 6d.; 1146, 
10d.; 1147, 6d; 1149, Is. 4d.; 1150, 6d.; 1158, 104.5 1154, 2s. 6d.; 1159, 
68. 10d.; 1161, 84.; 1162, 8d.; 1166, 6d.; 1168, 8d.; 1175, 8d.: 1177, 8d.; 1182, 8d.; 
1186, 10d.; 1196, ea. 1200, 10d.; 1201, 10d.; 1214, Is. os 1236, 8d.; 1255 
10d.; 1271, 8d.; 8, 4d ; 1280, 4d ; 1282, 4d.; 1282, 4d.; 1290, ane 1296, 10d.; 
1299, 4d.; 1301, ian * 4d.; 1305, 4d.; 1807, 4d.; 1308, ry 1309, 4d.; 1311, 
4d.; 1318, 4d.; 1819, fa ieee: 4d.; 1823, 4d.; 1994. 4d.; 1395, 4d.; 1827, 4d.5 
1328, 4d.; 1831, 4d.; 1389, 40"; 1340, 44.3 1341, 40.5 1347, a: 1849, 4d.; 1351, 
4d. 4d.; gsr gram 665 08 58, ia; 1359, 4d.; 1360, 4d.; 1361, "a3 





1366, 4d.: 1268, 4d.3 1513, 4d. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 





the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tux 
ENGINEER, at the office of Her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Fixed Steam and other Engines, Horse, Wind, and | 
Water Mills, Gearing, Boilers, Fittings, dc. 


1536. C. E, Broomay, Fleet-street, London, “* Furnaces, &c.""—A communica- 
tion,” —Dated \ 1th May, 1868. , 

The object of this invention is the construction of smoke-consuming | 
gasogencous apparatus, which wili tvansform solid combustible matters into 
combustible gases, and thus satisfy, in an industrial point of view, all that is 
required of @ powerful and smoke consuming heating apparatus. The details 
are voluminous.—Not proceeded with. 

1540. — REEKE and J. Bervers, Barnsley, York,‘‘ Prevention of smoke in steam 
boiler and other furnaces,’— Dated \\th May, 1865, 

The invention consists, according to one mode of carrying it out, in the em- 

ployment of a fire-door, perforated or othe rs ise, and hung upon centres at the 

top side, so as to act as a flap and close by its own gravity. The specification 

comprises much detail, 

1554. H. B, Bantow, Manchester, ‘‘ Apparatus for preventing the incrustation 
of steam boilers.” — A communication -—Dated '3th May, 1868. 

This invention consists in placing a vessel inthe steam boiler. This vessel 
js placed below the level of the water, and the top of the vesrel is partially 
closed by a wire grid or perforated plate. When the water in the boiler is in 
. state of ebullition, the particles held in suspension in the water, and which 
would form the sediment or incrustation, are set in motion by the boiling 
water, and pass through the perforated lid into the vessel, from whence they 
are discharged, when required, by a blow-off pipe provided with a stop cock, 
1060. N. Suvi, Old Broad-street, Lendon, “ Preventing the corrosion or incrusta> | 

tion of marine and other boilers.”’~ Dated 14th May, V6 8. 

Here the boiler is supplied with a sufficient quantity of distilled or fresh 
water (salt water in no case being used, even in marine boilers), whereby the 
boiler shell remains clean, and the usual destructive action of the distilled 
water is obviated by introducing therein, by pumping or otherwise, a quantity 
of carbonic acid or other gas or gases suitable for the purpose, by which 
certain constituents of water dissipated by evaporation are returned thereto.— 
Not proceeded with. 

1469, W. Tasxes, jun., Waterloo /ronworks, near Andever, Hants, ** Steam 
engines.” —Dated 3th May, 1668. 

This invention relates to certain improvements in portable and other steam 
s, whereby great economy in the mption of fuel yater is 
effected, and consists, essentially, of an arrangement for enabling t vel of 
the valve or valves of steam engines to be altered or adjusted at 7 ire, 50 
as to vary the opening of the steam ports, and thereby regula e supply of 
steam passing into the cylinder, whilst, at the same time, the engine is 
enabled to cut off the steam at any point required during the stroke. 

1077. J. Daiven, Keighley, Yorkshire, ‘‘ Effecting the consumption af smoke and 
economy of fuel in steam boiler and other furnaces.”— Dated \4th May, 186% 

The patentee claims the adaptation or combination of means by which the 
smoke and heated products from the fire may be caused to combine with | 
atmospheric air, and be condensed and carried forward to the fire, in manner 
substar 
1581, W. Newton, Chancery-lane, London, ‘* Steam engines."—A communi- 

cation.—Dated 14th May, 18) 8. 

This invention relates to a new manner of arranging the valves in the steam | 
chest of a reciprocating steam engine; also those for regulating the exhaust, 
and the cam for operating the valy The invention also relates to a new 
method of hanging the governor balls to their spindle. 
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Class 2.—TRANSPORT. | 
Including Railways and Flant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

1551. J.Stater, Catherine terrace, Lansdowne-road, London, “‘ Breaking + p 
macadamised roads, &c.""— Dated 13th May, \863, 

This invention consists in a novel arrangement or combination of me- 
chenism specially adapted for excavating or breaking up macadamised ro 
and also for breaking up hard barren ground not heretofore cultivated. ‘ 
mechanism is actuated by steam or other motive powcr,— Not proceeded with. 
1561. W. Tayton, Woodstork-road, Poplar, London, 

and steel ships.”’— Dated 13th May, en. 

The object of this invention is to dispens 
holes in the bottoms and sides of iron or stec 
or using bolts, nuts, washers, and filling pic 
the sides and bottoms; thus the inside of the sl 
perfectly flush and smooth to r 
sons and other tie-plates that az 
expense of joggling and upsetting 
other tie-plates, as at present practised in the constr 
ships and other floating bodies, the whole of the riv 
ments being effected from the inside of the vessel ar 
of the rivets being on the inside. 

Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, &c. 

129, H. R. W. Bices, Manchester,“ Apparatus for selecting warp treads.’ — 
Dated 91h May, \ 

The patentee claims, among other fe 
Warp thread with a screw or scre i 
sheet of threads, and delivering th ) aspaced comb, or otherwise, as ms 
be required. Also arranging appar for drawing warp threads through the | 
eyes of harness or healds, with needles having a to-and-fro motion given to 
them, and which at each forward motion pass through eyes selected and held 
ready forthem by instruments with which the apparatus is provided, such 
needles then receiving warp threads presented to them by selecting instru 
ments, and on their return drawing the threads throug eyes of the harness 
orhealds. Also arranging apparatus for drawing warp threads through the 
eyes of harness or healds with selecting apparatus delivering the warp threads 
to be drawn through on to a catch or lever or equivalent trument, which 
is thus moved, and in moving arrests the action of the selecting apparatus. 
Also arranging apparatus for selecting warp threads, ai driving them 
through the eyes of harness, and through reeds in such manner thatthe w rp 
threads having been drawn through the eyes of the harness by heald needles 
may be presented to a reciprocating hook, which is protruded through t 
dents of the reed, and at each reciprocation is moved one dent along the reed, 
such hook then drawing the threads through the reed. 
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Class 4.—AGRICULTURE 
Including Agriculiural Engines, Windlasses, Implencuts, Flour 
Mills, de. 
149. W. D. Brows, Mains, Turin, Forfar, ** Reaping and mowing machin 
—Dated 12th May, 180%. 

This invention consists, under one head, of an arrangement of mec 
for regulating the speed of the fans and rake by which the corn i 
and delivered from the reaper. This is effeeted by placing on the axle of the 
drum on which the machine is supported two pitch wheels hung loose, either 
of which may be thrown into gear by means of a clutch sliding on a feather 
on the axle ofthe drum. Each of the pitch wheels are connected by means 
of a pitch chain with a pitch wheel on a second motion shaft, one of the 
wheels being smaller and the other of larger diameter, so that, aceordin 
the small or large wheel is thrown into gear, a greater or less speed is 
obtained. On the end of the second motion shaft a bevel wheel is fitted, 
gearing into a bevel wheel fitted on the lower end of an inclined shafter, and 
to the upper end of the inclined shaft a bracket having four arnis is fixed; to 
three of the arms there are fixed fans or boards for bringing forward the corn 
tothe cutters. To the fourth arm a rake is attached for delivering the com 
from the platform after itis cut. The fans and rake are connected to the 
arms on the inclined shaft by metal rods having a long slot or eye formed at 
one end, so that by sliding the eye along the bolts by which the rods are 
attached to the arms the diameter of the planes of revolution of the fans and 
take are increased or diminished at pleasure. 

1565. R. M. Crunrs and FP. N. Davies, “* Harrows.”—Dated 13th May, 1868. 

This invention relates to certain improvements in the construction of 
harrows, each beam being made from one picce or length of iron bent in a 
Series of diagonal lines, each angle having an oval recess formed in the 
Process of bending, so that when two beams are united together the two 
recesses come opposite each other, and form an oval socket er hole, into which 
the tines of the oe are mnserted. The heads of the tines are made oval to fit 
these holes or recesses in the beams, and are secured by means of small bolts 
passing through the beams and tines, screw nuts being used to clamp or 
tighten the three parts. The beams of the harrow are held firmly together at 
each end by means of a long bolt and wrought iron struts, by which arrangement 
the harrow become’ as strong as if of one solid piece.—Not proceeded with. 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1521. H. H. Hazarp and W. Grimwoop, New Cross-road, Depiford, Kent, 
** Coiling or revolving shutters.”— Dated 9th May, 1868. 
This invention consists in an improved method of joining together the laths | 
or strips of which revolving shutters are formed. Near the bottom edge of 





| 








each lath or strip, at suitable distances, the inventors punch, drill, or other- 
wise make a number of holes, the number depending on the size of the 
shutter; into these holes they rivet or screw, or otherwise attach, metal pins 
projecting from the back of the lath or strip; they also prepare similar holes 
along the top edge of each lath or strip, into which they Gaodece the pins 
or rivets which project from the bottom edge of the next lath above; the 
pins or rivets are then bent up into a leop of suitable form to set elose to the 
back of the lath or strip to which they are rivetted or screwed; or they may 
be brought through to the face of the lath or strip through a hole made for 
that purpose; or they may be otherwise connected ; or the loop may be 
formed before it is fixed to the lath.—WNot proceeded with. 

1527. G.T. SevpeLw, Tavistock-square, London, “ Apparatus for heating or 

ventilating buildings.” — Dated 19th May, 1868. 

This apparatus comprises, First, a steam generator of peculiar form, which 
can also be used for supplying steam for steam engines and other purposes ; 
Secondly, a regulator either to be worked by hand or self-acting, by which 
the pressure of steam can be regulated and excess prevented ; Thirdly, a heat 





| diffuser, which will be placed in the compartment to be heated, and con- 


nected by pipes with the generator. The generator consists of a series of 
small pipes, the lower ends of which are closed by welding, and the upper 
ends fixed in a box of cast or wrought iron of suitable form. 





Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, de, 

A. M. Cia rx, Chancery-lane, London, “ Breech-loading fire-arms,”— Dated 
9th May, 1868. 

This invention consists, First, in an improved mode of opening and closing 
the breech for the insertion and removal of the cartridge. ‘this action is pro- 
duced by the aid of a plate pivoted at the rear end of the breech, and describing 
an are of a circle when puiled outwards in a horizontal plane at one side of 
the breech. This plate is connected to a sliding phug by the aid of a suitable 
link or chain, which is drawn backwards by the outward motion of the plate, 
as apove mentioned, at the same time cocking the action. Secondly, the fire- 
arm is adapted for firing paper or pasteboard cartridges, or central-fire metallic 
cartridges. For this purpose two plugs are employed, one adapted for firing 
paper cartridges, and the other for firing cartridges the cases of which are 
wholly of metal. Another advantage is that the breech arrangement may be 
applied for the conversion of existing fire-arms, Thirdly, the improvements 
relate to the application of a safety catch designed with a view to prevent 
accidents in handling the weapon when charged. 

1526. J. H. Crane, Roval Exchange, London, “ Breech-loadiag fire-arms.”— 
Dated 9th March 

This invention relates to certain improvements in that description of breeeh- 
loading fire-arms known as the depressing or falling barrel action, in which 
the barrels are seeured to the body of the gun by a pivot or joint on which a 
lump attached to the under part of the barrels is made to gear and turn, and 
in which tvo lumps nearer the breech end of the barrels are made to doubly 
grip a horizontal circular double-locking nut working within the body of the 
gun below the breech. According to these improvements the inventor forms 
a slot or groove in the surface of the body on which the barrels bear on one 
side of the recess, into which the lumps below the barrels descend and close to 
the edge of such recess; in this slot he applies a horizontal rocking lever or 
bar, the end of which furthest from the breech is acted upon from beneath by 
a spring which always tends to elevate such extremity of the lever, and thereby 
to depress the end nearest the breech ; the lower surface of this portion of the 
lever is made to enter a step cut on the topof one of the entering teeih of the 
circular double-locking bolt, so that when the bolt is turned to unlock the 
double grip of the lumps the spring will force down the lever into the step, 
secure the bolt in an unlocked position, while the barrels are being 
depressed and the i charged at the breech; when, however, the barrels are 
brought down to the surface of the body, in order to reclose the breech, the 
undcr surface of the barre] presses on the tilted end of the lever, and forces it 
down against the action of the spring until it assumes a position paralle] with 
the level of the body, when the stop of the locking bolt being relieved from 
the locking action of the lever, permits of the bolt springing round on its 
pivot, and thus instantly locking the barrels by a self-action, the locking bolt 
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| being turned to unlock by a hand lever, and reloasing itself by an internal 


circular spiral or helical spring of suitable construction and stwength.—Jot 
proceeded wtth, 
1554. N. Basevi, Torquay, Devonshire, “ Projectiles."—A communication.— 
Dated Vath May, 1868. 
The patentee claims con 
through them, by which 
pass, 20 as to rotate the shot, 


or cover, or equivalent instrument 


ructing projectiles with spiral or inclined passages 
portion of the gases generated by the explosion can 
such passages being also furnished with a valve 
so arranged as to give free paseage to the 





said gases as they pass from the rear towards the front of the projectile, but 
closing to exclude the air and prevent it traversing the passages in the oppo- 
site direction. He also claims constructing projectiles substantially as 
de scrily d, 





Class 7.—-FURNITURE AND CLOTHING. 
Including Cvoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1518. J.C. Bowren, Baeden, Chester, *‘ Castors, &c."—Dated 9th May, 1868. 

This invention consists in forming the castor in three parts, namely, an 
upper permanent fixture, a lower or adjustable cap, and an internal bali. The 
upper permanent fixture is provided with a shoulder, with a projecting screw 
for securing this portion of the castor to the furniture; the underside of this 
fixed portion is recessed or hollowed for the reception of a sphere or ball to be 
retained or secured therein by the lower or adjustable cap, which is firmly 
screwed on to the upper fixed portion of the castor. This cap is formed 
similar to the ordinary termination of the legs or supports for furniture, and 
a small cireular opening is lettin the bottom of the cap, through which the 
sphere or ball projects, upon which the furniture rolls or is moved.—Net pro- 
ceeded with. 

1523. R. Waysoup, Newington, Surrey, “ Sloves for cooking.” —Dated 91h May, 
Lats. 

The object of this invention is to construct stoves or apparatus by which 
food can be cooked with a very small quantity of coal. The peculiarities of 
the invention are as follews:—The fire-box is placed below the hot plate 
which forms the bottom of the oven, and can be used either as an oven or for 
boiling, broiling, or baking. The flues radiate right and Jeft up each side of 
the oven, thus warming the upper part thereof, and lead into a hollow cham- 

















ber, the top of which forms another hot plate for heating water or other pur- 
poses. The stove is constructed so as to be portable. 
1544. W. R. Lake, Southampton-buildings, Chancerytanc, Londou, “ Fans.” — 


A communication.— Dated 12th May, 1864 
This invention consists in the employment of a tubular handle, into which 
slides a second tube, the latter being adapted to receive the fan in its folded 
state, the said fan being provided with drawstrings so that it can be readily 
drawn into its handle ana brought into a convenient shape to be earried in the 
pocket, or can be drawn out and unfolded ready for use. 

147. C. Vero, Atherstone, Warwick, “ Hals, dc.”— Dated 12th May, 1868. 

The patentee claims the manufacture of hats or coverings for the head of 
double felt, or of two or more thicknesses of felt combined into one, the under 
being of proofed feit, and the surface or cover which is united to it of un 
proofed felt. He also claims the combining a hat of proofed felt and a cover 
or cevers of felt, woollen cloth, or other fabric, by pressing them together ina 
heated mould. 

1468. H. B. and A, MuLuorp, Horton, London, ‘‘ Materials for the manufac- 
ture or ornamentation of bonnets, &c.’— Dated 13th May, iw6a, 

This improved materia] is composed ofa silk or satin fabric with a backing 
of one or more thicknesses of paper or parchment to give it the required stid- 
ness and durability. The silk orsatin fabric is caused to adhere to the backing 
by means of glue or other adhesive substance.—WNot proceeded with. 

1566. W. E. Newron, Chancery-lane, London, ** Braces."——A communication.— 
Dated 13th May, 1868. 

This invention consists of a single piece of webbing, jeather, cloth, or other 
suitable material, passed through and sliding freely in two button strap loops, 
which may be buttoned on to the trousers in the ordinary manner, The two 
ends of the single piece of webbing or other matcrial are connected by a buckle 
or equivalent means, so that the length of the brace can be adjusted at 
pleasure. The suspender or brace is crossed at the back of the wearer, and is 
passed through an accommodating slide or other equivalent device in which 
the webbing where it crosses can slide freely. 

1583, W. A. Brown, Peckham, ard R. L. Jones, 
‘** Hand signal lamp,’ —Dated lith May, 1868. 

The patentee claims, First, constructing and using hand signal lamps in 
which slides or equivalent appliances for showing the different colours are so 
arranged as to be actuated by the same hand that holds the lamp, unassisted 
by any other part of the body or other object. Second, providing hand signal 
lamps with coloured slides caused to move in front of the light by means of 
levers actuated by stops or push pieces passing through the top or side of the 
lamp, substantially as described, 
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Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dycing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &e. 

1519. J. Nonmax, Glasgow, ‘‘Caleining, burning, or oxidising ores, metals, 

minerals, &c."~-Dated %ih May, 1868. 

The patentee claims the calcining, burning, er reducing of ores and other 
substances by means of revolving prismatic vessels or retorts, arranged and 
operating substantially as described ; and also the application of a covling 
cylinder, substantially such as is described. 





Class 9.—-ELECTRICITY.—None, 
Class 10.—MISCELLANBOUS. 
Including all Specifications not found under the preceding heads, 

1398. A. Graky, Horfield-read, Bristol, “ Preventing the moustache from dip- 
ping into soup, when eating it from a spoon.” — Dated 29th April, 16s. 

Here a flat bar of quarter or three-eighths of an inch in breadth is placed on 
an ordinary dessert spoon, and is fastened to the spoon by two clips at either 
end. When eating soup the bar, by pressing the moustache back, prevents it 
falling into the soup.— Not proceeded with. 

1399. C. D. Fox, Spring-gardens, Charing Cross, London, Machinery for nicking 
and dressing heads of screws blanks” —A communication.—Dated 29th April, 
1868. 

This invention is applicable to that class of machines for making screws 
which combine a nicker and a shaver in one, aud consists in the means em- 
ployed for causing the spindle in the jaws of which the screw blank is gripped 
to be alternately rotated and brought to state of rest to comply with the 
necessary conditions under which such screw blanks must be shaved, nicked, 
and re-shaved. 


BIRMINGHAM AT WORK. 
(From our own Correspondent) 

TRADE in the “ hardware village” continues to improve steadily, 
and despite the “ cattle show” week, which is usually observed by 
the workpeople as a partial holiday, the thousand and one places 
of manufacture are A in regular operation. There is every pros- 
nect of healthy activity in all the principal branches of industry 

ere until the end of the quarter at least; and some of the Bir- 
iningham merchants are of opinion that the new year will usher in 
a season of activity such as the hardware makers have not ex- 
perienced since the memorial “ Black Friday.” This prediction is 
not unreasonable, when it is considered how very diminished are 
the stocks of Birmingham hardware, both in the shops of country 
ironmongers and inthe stores of foreign importers, Some of the 
manufacturers are, indeed, demanding firmer prices for large orders 
for spring delivery, doubtless in anticipation of an advance in the 
value of raw material. The Australian merchants are buying more 
freely, and the South American market is taking more local pro- 
duce than last described. On account of the Continent and the 
Eastern markets business is improving steadily. It is, however, 
in the heavy hardware and engineering branches that trade has 
most noticeably improved; the requirements of the railway, canal, 
and water companies just now keeping the machinists and con- 
tractors’ ironwork makers tolerably well employed. 

Some discussion is taking place in this district just now ona 

aper recently read by Mr. Charles Cochrane, at the Institution of 
oe heer Engineers, on the utilisation of waste gas from blast 
furnaces. Mr. Cochrane recommends a greater capacity of fur- 
nace, and also the closing of the furnace-top, as contributing to the 
economie use of fuel. Mr. Addenbrooke, of Darlaston, who is an 
excellent authority, endorses Mr. Cochrane’s views as to furnace 
capacity being increased, but he prefers the open top to the closed 
one. He assures us that, in the South Staffordshire furnaces, a 
ton of iron was being produced with nearly as few hundredweights 
of raw coal, as in the north they were taking the finest Durham 
coke to effect; and, when the actual weight of carbon which is 
charged into the furnace per ton of iron is taken into account, the 
yield is very much to the advantage of South Stafford- 
shire. It is true that the ironstones of South Stafford- 
shire are somewhat richer then those of the north, but 
Mr. Addenbrooke does not consider that the greater ease of fusing 
fully accounts for the superior carbonaceous yield of this district, 
The whole subject is one necessarily involving considerable 
difference of opinion, but its elucidation cannot fail to be of 
advantage to the iron trade, and the interchange of ideas now 
being effected by gentlemen of such experience as Mr, Cochrane, 
Mr. Sampson Lloyd, Mr. Geo. Addenbrooke, Mr. Marten, Mr. 
Cowper, Mr. Siemens, and Mr. Samuel Lloyd, will probably lead 
to some practical solution of the points at issue. 

Bellows-making in Birmingham, thanks to the enterprise of 
Mr. Onions, is developing into an important branch of local 
industry. From his establishment in Bradford-street alone are 
sent out every week thirty forge bellows, 100 smiths’ bellows, 
and nearly 300 house bellows, of which about three-fourths 
are exported, Mr. Onions, some years ago, presented to 
the Emperor of the French a pair of bellows, the covers 
of which were carved from the willow that overshadowed the grave 
of the first Napoleon, and from a traditional elm near the resting- 
place of Shakespeare. For this ingenious device, and graceful 
present, Mr. Ouions received a gold medal, and an appointment 
as bellows-maker to the French court. 

Fire-irons are improving in request, and the trade is generally 
extending. More fire-irons (says a manufacturer) are sent to 
Germany than to any other European market, They are light and 
small; a few of the same character, but better finished, are shipped 
to France. Besides Birmingham the manufacture is carried on at 
Dudley and Wolverhampton. The number of comparatively large 
masters in Birmingham is twelve, and of working masters thirty- 
five. About 300 workpeople are now employed. In the Black 
Country there are sevettteen masters, employing nearly 250 work- 

yeople. A practical man informs me that this *‘is one of the 
Biraingham trades in which a workman may easily become 
a master, a loan of £5 being sufficient capital with which 
to start in business.” Several such masters are to be found 
in tiny shops up some entry or back court. ** The plant consists of 
a forge and anvil, a few pair of dies, three or four hawmers, a vice 
and a file, and the casual visitor may stumble over the entire stock 
of raw material in stooping to enter the door.” This is by no 
means the only trade in Birmingham and the district which suffers 
from the disadvantage of too wide a distribution among all artisan- 
masters, The smal! ironwork trade—locks, bolts, traps, &c.—of 
Willenhall, Darlaston, and Wednesfield, are in like manner 
carried on principally in these domiciliary haunts of industry, by 
men just removed from the rank of artisans by credit or capital to 
the extent of £5, which in many cases suffices for a start in busi- 
ness, Surrounded by half-a-dozen apprentices, the “‘ master-man” 
as he is locally called, competes with the larger employers by 
reckoning the proceeds of his own labour as part of the profit, 
and being content with a few shillings per week above the wages 
of an ordinary artisan; this state of affairs is obvioasly injurious 
to trade. Men of such limited resources, living from hand to 
mouth, must sell at some price, and consequently whether orders 
are many or few they continue in full work, and realise for their 
produce the best price they can. A system of underselling, and 
a wholesale deterioration in the quality of the articles produced is 
the natural consequence of such acondition of affairs. The only 
remedy is the wider application of machine power on the part of 
large employers, by which they will be enabled alone to compete 
successfully with their little, but innumerable rivals. 

Mr. A. Carter, of Birmingham, has patented an improved 
method of producing rails, spikes, and bolts by machinery. The 
principle of the invention is to facilitate the processes of manufac- 
ture so as to complete them before the heated iron has time to 
cool, and thus prevent the delay caused by re-heating. 

The makers of brass lock furniture are all well engaged. Some 
attention is again being directed to the quality of lock furniture, 
which has deteriorated in proportion to the quotations. Large 
discounts have naturally led to a paring down in the metal used in 
the manufacture of these articles, and complaints of the want of 
durability in knobs and spindles have become very general. Some 
attempt to remedy this evil has been made by Mr. Whitehouse, 
and one or two other Birmingham manufacturers, but much yet 
remains to be done. We hope shortly to be able to report an im- 
portant es | in the right direction. 

Guns and pistols are in better demand here than reported for 
some time, and the present rate of production is nearly 1000 guns 
per day. The introduction of machinery into the manufacture of 
guns has rendered the trade less lucrative to the artisans; but, on 
the other hand, it has enabled Birmingham to compete with some 
success with the Government factory at Enfield. The condition of 
this factory, and its actual service to the state, will form, in all 
probability, subjects for discussion in the new Parliament. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


Tre IRONWORKS: The Election Fever Dying out—INDICATIONS OF 
IMPROVED DEMAND: Shtp-Plates for the North of England: Good 
Orders—GReaT MAKE OF SHEETS—More DOING WITH THE 
States: Prospects of American Trade—Tue BIRMINGHAM 
CHAMBER OF COMMERCE AND Mr. Reverpy JouHnson: The 
Free-Trade Question with the States—Inquintes AFLOAT: 10,000 
Tons of Finished Iron for South America: Lighthouses for Egypt 
—Pic Iron: Rise in Price Established—Coat TRaDE: Good— 
DISCOVERIES OF CoAL: Their Extent—HARDWARE TRADE: Good 
in Birmingham and South Staffordshire: Markets Specified : 
Anticipations of 1869—Tue ImpLement SHOW IN BIRMINGHAM, 

In Wolverhampton we continue to find employment for most of 
the workmen and the machinery at the ironworks of this district. 
Nevertheless, there are leading works in which less is being done 
this week than last week. The meetings yesterday in Birmingham 
and the day before in Wolverhampton were more business like than 
they have been ever since the elections began in earnest. In afew 
days the election fever will be over, and we shall have all settled 
down again to work. 

There is to be found no better indication of the improvement 
which has recently appeared in the condition of the iron trade of 
this part of the kingdom than the fact that we have begun again 
to make ship — for the north of England in quantities larger 
than have hitherto, for some time past, been usual. It is seldom 
that South Staffordshire is without orders for such work, but 
lately the specifications have applied to very small lots, and for 
the best kinds. The makers in this district say: “‘If they want 
good plates there they must come here for them.” The orders 
now in hand, however, relate more to the general qualities used in 
shipbuilding purposes than to rare kinds. The prices at which 
these orders have been taken I cannot report; but it may 
be inferred, from the class of the firms who have them 
in hand, that they are not ruinously low. Certainly 
not the rates at which specifications for ship plates for the north 
were offered here pretty plentifully a short time since, which were 
under £7 15s. a ton! Sheets keep in excellent request. There are 
hardly any mills at which these are turned out where there is not 
activity; and people who, after adapting other milis to sheet pur- 
poses, are still unable to complete within the specified time the 
orders sent to them, are hastening forward preparations for still 
further increasing their ability to roll this description of iron. 
Much of the iron is going to Glasgow, where it is shipped, it is 
believed not a little of it, to South America, alike in a black and 
in a galvani pe. 

There is not a great deal being done for the States, but such as 
it is it is an improvement, and the expectation is general that in a 
short time we shall again be doing a good trade with that country. 
The Birmingham Chamber of Commerce took care yesterday to 
bring the matter of protection duties before Mr. Reverdy Johnson, 
who in reply intimated his private sympathy with their views, but 
took care not to comprowise his Government. He, however, inti- 
mated that even England had taken some centuries to bring about 
free-trade as it now exists here, and that even yet there were still 
in Great Britain men who did not see eye to eye with their fellows 
upon the free trade question. The American ironworks, like those 


of Belgium, will soon be so full of orders that, the high tariff net- | 


withstanding, we shall be getting out some valuable orders for the 
other side of the Atlantic. 

Some very fair inquiries are afloat. Amongst them we note one 
of larger magnitude than has recently been out for suchiron. It 
embraces three contracts for the Republic of Chili, who require 
cast and wrought iron for the new customs warehouses to be 
erected at Valparaiso. The first contract embraces 570 tons of 
cast and 10,000 (save only ten) tons of wrought iron girders and 
plates chiefly ; the second contract embraces the ornamental cast 
ironwork in twenty-seven bridges of 24ft. span, with the necessary 
rolled joists, and the third is for 125 tons of galvanised corrugated 
rod of iron. Then comes an application for the materials for three 
iron lighthouses for Egypt, required by the Suez Universal Ship 
and Canal Company. Both these requirements are particularised 
in the advertising columns of THE ENGINEER. 

The pig makers have established a rise of 2s. 6d. to 3s. 9d. in 
certain of their transactions. At this advance some of them are 
now selling a month over Lady-day. 

The coal trade is active, and announcements continue to be made 
of good coal being found here at points where it was hardly 
expected to be found, or, if found at all, where it was thought to 
be of only little worth. The most recent “‘ proof” is one by 
which about a square mile—not five to seven, as has been reported 
—of space underneath the Rowley Hills has established as con- 
—s bright coal, and not, as was feared, black or anthracite 
coal. 

The hardware trades of Birmingham and South Staffordshire 
continue in much the same condition as last reported in THE 
ENGINEER. There is now a good trade beginning to be done with 
the United States, and the present trade with South America far 
exceeds the amount of business done in the spring with that country. 
Australian and South African orders are also coming in more freely, 
and East Indian and China business is slightly better. The West 
Indian market, however, continues quiet, and a similar remark 
applies to continental orders, which, with the exception of France 
and Italy, are somewhat dull. The home trade is also improved. 
Stocks are lessening, and in some cases quotations are a little 
firmer. -Fuli work is the rule at the factories, and some firms are 
unable to get out orders with enough expedition. There seems 
now no reason to doubt abundant employment in the leading 
branches throughout Birmingham, Wolverhampton, and the sur- 
rounding townships well into 1866, which is looked forward to by 
old traders, and promising a *‘swimming trade,” both in heavy 
and also light goods. Soon prices must go up in most directions. 

Of the implement show in Birmingham this week, it is un- 
necessary that anything more should be said here, than that inuch 
disappointment is expressed at the very limited space available for 
implement makers. 

For pig and puddled iron Holland was the best customer during 
the month, notwithstanding that the exports to that country were 
less than in October, i867. There was a large comparative in- 
crease, however, to France and Prussia, and it is chiefly 
to the improvement in the trade with these countries that 
the total value under this head stands at £147,916, as 
against £129,245 for the corresponding period of last year. A 
decline is exhibited in the exports of bar and angle iron, 
owing to a lessened demand from India and Australia, 
Russia and the United States have proved good customers 
for railroad iron, the exports to the former coun being 
of the value of £264,532 for the month, as against £167,335 
in the same month last year; while the month’s trading with 
America rises in value from £57,690 to £135,974. In castings 
there has been very little variation, but there is a large increase in 
the export of hoops and sheets, for which we are indebted chiefi 
to Russia, Holland, and Australia. The total value for the poeer | 
is £181,089, compared with £154,691 in October, 1867. In wrought 
iron there is an increase for the month, owing to the large supply 
taken by Russia. The exports of unwrought steel to France and 
America have slightly increased, but the falling off in the quanti- 
ties sent to “‘ other countries” causes a decrease in the value of 
the total exports for the month. The exports of hardware and 
cutlery exhibit a slight decrease for the month and ten months, 
although, compared with the returns of the earlier part of the pre- 
sent year, there is a marked improvement. 








WITHIN the last year the system of roads throughout Roumania 
has made a greater advance in in the previous thirty years, 





WALES AND THE ADJOINING COUNTIES. 
(From eur own Correspondent. ) 

TueE IRnon TRADE: Operations more Regularly Carriedon: The Good 
Feeling not Checked : Orders sufficient to Keep the Hands pretty 
Regularly Employed : Future Prospects considered Cheering : 
Rail Mills Fairly Employed : Home Orders Flowing in more 
Regularly : Slight Diminution in Quantities sent to the United 
States : Cheering Advices from British America: Large Quanti- 
ties sent to San Francisco and South America : Few Inquiries for 
Plates— Tue TinpLate Trape —THE Steam Coat TRaDE— 
ACCIDENT AT THE PENTRE YSTRAD COLLIERY—RE-STARTING 
EIGHTEEN PUDDLING FURNACES AT CYFARTHFA—REPORT OF 
THE GOVERNMENT INSPECTOR OF MINES FOR THE SOUTH- WESTERN 
DistRIctT. , 

Now the elections have been finally settled, operations at the iron- 

works in this district are being more regularly carried on, the 

workmen having given up politics for their usual occupation. It is 
satisfactory to find that the good feeling which lately sprung up 
has not been checked, and the leading ironmasters have sufficient 
orders on their books to keep the hands engaged pretty regularly 

employed. The future prospects of the trade are considered of a 

cheering character, and the trade generally in a healthy state. As 

a rule, the rail mills are fairly employed, and there is a fair 

prospect of their continuing so up to the end of the year. Home 

engagements are flowing in more regularly, consequently there is 
not that anxiety evinced on the part of makers to obtain orders as 
was the case only a few weeks since. There is a slight diminu- 
tion in the quantities shipped to the United States, but recent 
advices indicate that some important contracts are about tobe given 
out, and there is little doubt existing as to the makers in this dis- 
trict obtaining a fair share of the same. Cheering advices are also 
at hand from British America, to which part several vessels are 
wanted at the local ports to convey rails at remunerative rates. By 
far the largest quantities are being sent to San Francisco and South 

America, and for some weeks to come a fair amount of business will 

be transacted with both places. During the past week continental 

engagements have not materially altered. There are but few 
inquiries for plates, and the mills are but indifferently employed. 

Bars and pigs command an average sale at full list quotations. For 

tinplates inquiries are more numerous than they have been for 

several weeks, and the mills, as a rule, are fairly employed. 

The steam coal trade has slightly improved during the past week, 
and, although adverse winds have prevailed for two or three days, 
a number of vessels have arrived at and left the places of ship- 
ment. Stocks at the mail packet stations are known to be but 
slightly reduced, and, although there is a slight improvement in 
the demand, inquiries are still below the average. Some very fine 
vessels have left the local ports for the more distant ports, and had 
there not been a want of vessels of suitable tonnage the clearances 
would have been much larger. France continues one of the best 
purchasers of steam coal, and to the continental markets about the 
average quantity is being sent. For house coals there are more 
inquiries, but the output is considerably more than sufficient to 
meet the demand, and large quantities are crowded on the sidings 
and tramways at the various collieries. 

Last Thursday the engine at the Pentre Ystrad Colliery broke 
during the time 120 men were in the pit, and it was not until 
Friday night they were enabled to ascend. 

As an indication of an improvement having set in in the iron 
trade, it may be stated that at Cyfarthfa eighteen puddling furnaces, 
which have been disused for upwards of twelve months, have been 
blown in, and will be the means of affording employment to an 
additional number of hands. 

The report of Mr. Lionel Brough, Government Inspector of 
Mines for the South-Western mining district (Monmouthshire, 
Gloucestershire, Devonshire, Somersetshire, and parts of Glamorgan 
and Brecon), enters into full details as to the progress of iron and 
coal mining in the district in 1867. The number of male persons em- 
ployed was 26,000 ; quantity of coal raised 6,500,000 tons ; number 
of separate fatal accidents, sixty-nine ; number of lives lost by 
ditto, seventy-one ; persons employed per separate fatal accident, 
377 ; persons employed per life lost, 366; tons of coal raised per 
separate fatal accident, 94,203 tons; tons of coal raised per life 
lost, 91,549 tons; number of collieries, 228. As compared with 
1866, there was an increase of 500,000 tons in the quantity of coal 
raised, and the number of accidents in proportion to persons 
employed showed a considerable decrease, it being 321 in 1866, 
against 366 in 1867. The tons of coal raised per life lost in 1866 
were 74,074 tons, while in 1867 this had increased to 91,549 tons, 
The number of collieries in both years was the same. In the 
ironstone mines of the district fourteen deaths occurred in 1866, 
and the same number in 1867. In his general observations Mr. 
Brough refers to the importance of strict discipline as the greatest 
safeguard against accidents, and he recommends the employment 
of a larger staff of safety officers, the expense of which he considers 
would well repaid by a diminution of accidents. As to the 
safety lamp, Mr. Brough remarks that if the recent experiments 
in the north of England are to be relied upon, increased vigilance, 
or some improved system of lamp, is certainly required. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 





(From our own Correspondent, ) 

LIVERPOOL: The Glatton (s.s.): Steam Navigation in Brazil— 
State OF TRADE: Sheffield : South Yorkshire-- Important Ratt- 
WAY EXPERIMENTS—NORTH-EASTERN Topics: Cleveland In- 
stitute of Engineers: The Cleveland Iron Trade—TRADE AT 
PRESTON. 

As regards Liverpool matters, we may commence by noting that a 

contract for the construction of the engines and machinery for the 

ironclad turret ship Glatton has been given by the Admiralty to 

Messrs. Laird Brothers, of Birkenhead. Two paddle steamers, the 

Madeira and the Viconde de Arary, have been built in Liv 

for the navigation of the Amazon. The dimensions of these 

steamers are:—Length between perpendiculars, 220ft.; beam, 28ft. ; 

— of hold, 8ft. 3in. Their load draught, being only 4ft. 6in., 

will enable them to proceed to places which steamers have never 

hitherto approached. The vessels were contracted for by Messrs. 

G. Forrester and Co., of the Vauxhall Foundry, the shipwork 

being sub-let to the Liverpool Shipbuilding Company (Limited). 

The engines are direct-acting diagonal, and are of 180-horse power 

nominal, working expansively with 50 lb. steam. The diameter of 

the cylinders is 47in.; stroke, 5ft. The vessels were built under 
the superintendence of Sefior José C. F. de Nascimento. 

The trading of Sheffield has maintained the improvement no- 
ticed in it of late. Some of the houses in the steel trade com- 
plain of a scarcity of orders, but others are well employed, and 
there is a fair demand for iron. Several of the rolling mills are 
working night and day. 

The iron trade continues active in the South Yorkshire district, 
and in addition to a good demand for rails, plates, sheets, and 
hoops the foundries are kept more fully occupied. There is no 
falling off in the make of pig iron, and a considerable quantity of 
stone is being sent into the district from the Lincolnshire side of 
the Trent. The demand for house coal has not been so brisk as it 
usually is at this period of the year, and there is less doing in 
steam coal to Hull. Coke continues in fair request. 

On Wednesday an important series of experiments were made 
on the North-Eastern Railway, with the view of testing various 
methods of communication between passengers, guards, and 
drivers, which have been devised with a view to the adoption of 
one general system in April, when a provision of the kind becomes 
compulsory on railway companies. Four experimental trains were 
run, and the general m: ers and officials of the Great Northern, 
the South-Eastern, the hester, Sheffield, and Lincolnshire, 


the Midland, the London and North-Western, the North-Eastern, 
and other a present, and travelled in the trains. A 
orth- Western train of twenty-five carriages, trucks, 


London and 





&c., was fitted at Malton with a cord apparatus attached 
whistle on the engine. This line was slender, and required Ray - 
cut or broken at the point of danger, the severance of the string 
liberating a spring lever, which blew the whistle. This train rap 
from Malton to Scarborough. At Scarborough a South-Eastern 
train was entered, and a return journey was made to Malton, Thi 
train was a mixed one, and of the same length, and was fitted with 
Preece’s electric couplings, as in use on the South-Eastern, At 
Malton a North-Eastern train was taken, fitted with Brown's 
semaphore invention, moved by a cord over the window, and 
signalling the driver and guard, as well as marking the part of the 
train whence the alarm is given. This system has been in use ‘on 
some of the North-Eastern trains for the last ten months, At 
York a short London and North-Western train was waiting (to 
run to Harrogate), fitted with a different kind of electrical com. 
munication. The results of the observations made will be summed 
up at a meeting of the general managers of the various syste 
and will form the basis of a suggestion to the Board of Trade for a 
uniform system of signalling in passenger trains. 

The annual report of the Cleveland Institute of Engineers states 
that satisfactory progress has been made by the Institute during 
the past year. Great interest had been excited by the valuable 
discussions which had taken place on the subject of the manu. 
facture of steel from Cleveland iron; and it is intended if 
possible to renew this discussion. Mr. D. Joy has been appointed 
president of the Institute for the ensuing year, and Mr. T. Wrightson 
and G. Whitwell have been deputed to act as honorary secretaries, 
The number of furnaces in blast in the Cleveland district is eighty. 
five, and there are fifty-five out of blast. The Cleveland iron trade 
is considered to be still improving; thus, pig iron has advanced at 
Middlesborough during the last fortnight to the extent of one shil- 
ling per ton, Any unusual demand for rates, it is said, find con- 
sumers of pig iron without stocks, and an improved demand for pig 
thus seems inevitable. Rail makers are stated to be better off = 
orders, and iron shipbuilders are more steadily employed; one 
Tyneside firm alone has sixteen steamers building for English, 
French, and Russian orders. The mills and forges producing rails 
and plates are also well employed; the bar iron trade is, however, 
not yet fully active. ms 

For some little time past the cotton spinning trade of Preston 
has been in a depressed state. Ten mills are at present stopped, 
and 196 pairs of mills, containing 291,622 spindles are thus stand- 
ing. Most of the remaining mills are only making short time. 

Mr. Barlow, C.E., of Parliament-street, Westminster, has been 
consulted by the Glasgow Town Council with reference to certain 
arrangements now in progress in connection with the gas lighting 
of that city. 
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THE MANUFACTURE OF WATCHES AND CLOcKS.—A most apm 
ing and instructive little work, describing briefly, but with grea’ 
clearness, the rise and progress of watch and clock arp er 
just been published by Mr. J. W. Benson, of 25, Old ——— . 
99, ‘Westbourne Grove, and the City Steam Factory, 58 an 
Ludgate Hill. The book, which is profusely illustrated, gives th 
full description of the various kinds of watches and clocks, wil 
their prices, and no one should make a purchase without —— 
the ft ae establishments or consulting this truly valuable work, 
By its aid persons residing in any part of the United Kingiom, 
India, or the colonies, are enabled to select for themselves t - 
watch best adapted for their use, and have it sent to them = 

rfect safety. Mr. Benson, who holds the appointment to : 7 
Gio of Wales, sends this pamphlet to any address on receipt 0 








to 
two postage stamps, and we cannot too strongly recommend it 
the notice of the intending purchaser, [ADVI] 
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THE SMITHFIELD CLUB SHOW. 


Tre second week of December has again brought us to the 
annual gathering at Islington, where, besides fat cattle and,over- 
grown turnips, we are wont to find the agricultural and the 
minor branches of mechanical engineering in full exhibition, and 
in tolerably active competition. The frequent recurrence of 
public displays of this nature, though undoubtedly beneficial to 
the large and important branches of trade which are in the habit 
of appearing regularly at them, necessarily gives a character of 
sameness to these exhibitions, and renders the record of the 
machinery and implemeuts produced somewhat monotonous. 
This year the appearance of those portions of the Agricultural 
Hall with which we have to deal is so essentially that of this 
time twelvemonths, even to the relative positions of the stalls of 
the various exhibitors, that we can but little add to or take 
from our report of the last annual Smithfield show. We are, how- 
ever, far from under-rating on this account the value of frequent 
exhibitions, both to those branches of the engineering profession 
whose productions can thus be brought forward, and to that Jarge 
class of the public who are now their customers, and who have 
thus the best possible opportunities afforded them of supply- 
ing their wants in what are practically semi-annual markets of 
the wares of which they stand in need. 

If the Royal Agricultural Society’s summer meeting has the 
advantage of more extended display, and in several classes each 
year of a series of competitive tests, the present exhibition has 
the merit of bringing together under one roof as great a range 
of subjects, and of placing the venu in the metropolis instead of 
in the provinces, thus securing a much larger attendance of men 
of business directly interested in foreign trade. We need hardly 
comment on the paramount importance of the export branches 
of our mechanical commerce. Great as are the agricultural 
requirements of England, and well as their steady demand has 
carried the agricultural engineer over a period of depression 
which has borne less heavily on him than on other branches of 
the profession, the rapid advance in agriculture all over the 


think his last coup must 





world is that which supports, and will continue to support, 
hundreds of flourishing firms in England where only this class 
of machinery can be obtained in perfection, and where the great 
semi-annual fairsfor its sale give uneyualled facilities for purchasing 
all that is required, not only in agriculture but in a very large 
number of the mechanical operations now of every day necessity. 

To turn from generalities, and address ourselves to the actual | 
contents of the admirably-managed Islington Hall, we find Stand | 
No. 1 occupied by Mr. Henry Sykes, of Upper Thames-street, | 
with some small vertical engines, saw benches, &c. ; and ina | 
rather dark corner stands at present uncovered an immense | 
portable of 22-horse-power, a production, we believe, of Messrs. 
Marshall, from which fact it is considered not to be exactly the 
right engine in the right place. ‘We find next Mesars. Robey and 
Co., of Lincoln, cramped exceedingly as to space, and exhibiting 
an excellent &-horse-power single cylinder portable engine, and 
two of their small vertical stationaries, which we have always 
considered as amongst the best finished of this class of work. 
Their thrashing machine and straw elevator are got up in their 
usual style and finish ; the engines, however, are shown without 
lagging, and painted in a neutral dead colour so that the finish 
of the boiler-work and the fit of the brackets and saddles is open 
to examination. We cannot help contrasting the work turned 
out from this and from all our other first-rate agricultural work- 
shops, to say nothing of the English locomotive finish of the 
present day, with the brown paper jointing on tanks and boiler 
brackets, and the sadly careless finish of the French contract for 
the Mont Cenis engines, which has proved a far greater detriment 
and delay to surmounting the Alpine summit, than any of its 
own snows and torrents. 

To judge from the catalogue, Messrs. Garrett and Sons, of 
Leiston, would have had a most extensive display if the com- 
mittee had accorded them the room which’a laudable ambition 
demanded. As it is, out of five catalogued, they exhibit two 
well-finished portable engines, and amongst their miscellaneous 
machinery we find a number of drills, with an improved method 
of steerage to the fore-carriage, adapted to the Suffolk drill; a 
collection of rollers, a thrashing machine, and a straw elevator 
20ft. long for a straight delivery. 

Messrs. Hornsby and Sons, of Grantham, shine principally in 
mowers and reapers, and their governor self-raking reaper at this 
show exhibits an advance on previous practice, inasmuch as pro- 
vision is made for seating the driver on the machine, instead of 
making him ride one of the horses. This is, we think, the first 
machine of the automatic-delivery class in which this object has 
been practically attained, the difficulty of getting clear of the re- 
volving vanes having hitherto been a bar to such an arrange- 
ment. Messrs. Hornsby place the driver’s seat on the pole, clear 
in front of the sweep of the rakes, and on the left-hand of the 
pole they fix a light iron shaft for one of the horses, so as to give 
the requisite steadiness of support for the seat. In order par- 
tially to counterbalance the weight of the man the whole of the 
gearing for driving the knife-bar and vanes is taken to the rear of 
the running wheel, so that, whilst the man is off his 
seat, the machine has a tendency to tip backwards. We should 
like much to see this reaper in operation, as it embodies, un- 
doubtedly, one of those small improvements of which there have 
been but few latterly. 

Next to Messrs. Hornsby and Sons we find Messrs. Gibbons, 
of Vale of White Horse Ironworks, Wantage, who would seem 
to have intended to exhibit a 7-horse portable and a thrashing 
machine, but who appear on the ground with the latter imple- 
ment only. Messrs. Tasker and Sons, of Andover, show a 
capital 8-horse portable engine and combined thrashing machine, 
with of course a couple of their Bury first prize winnowing 
machines. 

Messrs. Barrows and Stewart, of Banbury, have one of their 
8-horse portables, with the cylinder at the smoke-box end, 
exactly similar to that exhibited at Leicester, the boiler shell 
being carried forward to form the smoke box as in that engine. 
We think favourably of this arrangement, and in any case the 
get-up of the machine is thoroughly good. A double blast 
thrashing machine, with vibrating screens and bean thrashing 
apparatus, and some small items in the way of lifting-jacks 
and belting, fill up the remainder of the space occupied by this 


We have now arrived at the point at which Messrs. 
John Fowler and Co. have taken up their position, and who, repos- 
ing on the laurels won at Leicester, have brought to London 
only two engines, a six-furrow balance plough, Peries’ patent 


plough, and a cultivator. Of the latter we have some- 





to say, as it embodies, perhaps, the most prominent 


if 
of the very few new mechanical arrangements which the | 


interval between July and Deecmber has produced. The 


implement is of the turning class, to perfecting which ; 3500-horse power are in use, and its employment is ext-nd- 
Mr. Greig has for some time devoted much attention, and we ' ing so rapidly that Messrs, Howard have more orders 


have pretty nearly accomplished his 
object. Those who have seen these turning cultivators in opera- 
tion heretofore will remember that one of the difficulties of 
getting quickly and safely round at the headland consisted in 
the hold on the ground of the tines, even when partly 
lifted by the engine. It will be remembered that the 
hauling and slack ropes were respectively attached to the 
ends of a pair of diverging bars at the front of the 
implement; these bars, turning on a pin in the frame, 
cleared the rope off the side, when at each end the rope that 
had been slack became, in its turn the hauler, and turned the 
machine round. One bar only of about 4ft. long is now used in 
place of the former forked arrangement, and instead of the pin in 
the frames, the eye of this bar is staked on a short} vertical 
shaft which carries a cast-iron head with a pair of grooves 
in it; into these grooves work a pair of short heavy chains 
which lead back over the centre of the implement, and in a few 
feet join into one, and are taken over a quadrant on the axle, 
which is cranked between the wheel and the frame at each side. 
The action is simplicity itself. When the cultivator arrives at 
the headland, and the previous slack rope begins to haul, the 
first effect, of course, is to turn the bar by which both ropes in 
their turn haul ; in so doing it will be seen at once that the 
chain is wound a little on the drum carried by the axis of the 
bar, and the axle with the frame and tines on it is tilted so that 
the tines are taken out of the ground before the implement 
itself begins to turn. Three or four notches on a cam on the 
axle serve to catch it up at any point to which it may have 
turned, and hold it so till the pawl is released by a haud-lever 
worked by the driver. 





Mr. Charles Burrell, of Thetford, exhibits a 10-horse power 
traction engine, with double chain-gearing, which looks not un- | 
like a serviceable machine. Engines for purely traction pur- 
poses are, however, in very poor demand, and we fear will con- 
tinue so till new countries more generally make good roads, or | 
at least tolerably good ones. The all but universal feeling | 
against them in England, and to a great extent on the Continent 
also, on account of their danger to horses, seems not to 
diminish in the least, nor will it till they are made con- 
densing, if there is the smallest possibility of such an 
arrangement — by air surface condensers, or otherwise— 
and disguised in some recognised form of hideosity, such as 
a travelling wild beast show. In new countries they do 
not seem to go down, both from the manifest difficulty of work- 
ing small plants of machinery to a profit far from means of repair, 
and from the fact that, in general, where it is worth while to 
employ steam, it is almost always better to make an iron road 
than a gravel road for it torun upon. As to working over the 
open country—though these engines are now made, by at least 
three or four firms, about as well as it is possible to put machi- 
nery together—yet we doubt if in any part of the world thorough 
commercial success can be pointed to as having resulted from 
their employment. 

Messrs. Clayton and Shuttleworth occupy a large portion of the 
side of the building with an exhibition of machinery which does 
them and the trade considerable credit. They have several 
portable engines in their usual style, and can now affix the 
number 8700 to this class of their products. They show, of 
course, a horizontal, whose “toilette,” as the French call it, is | 
exceedingly refined ; and a little novelty of appearance is intro- | 
duced by slotting the connecting rods rectangular in section, | 
and getting up the pedestal blocks and other parts to match in | 
severity of design. The firm are also exhibitors of a large assort- 
ment of agricultural, milling, and irrigating machinery, amongst 
the former of which classes Gillyatt’s ingenious liquid manure 
and turnip drill, which we have already described, is prominent. 
The next stall is occupied by Mr. Edward Humphries, of Per- 
shore, with a double blast thrashing machine ; and Mr. W. S. 
Underhill, of Newport, follows with a portable engine and 
thrashing machine, a well-designed corn elevator, and a few 
other agricultural items. 

Messrs. Holmes and Son, of Norwich, have a good collection, 
including an 8-horse-power portable, and several makes of drills. 
The Beverley Iron and Wagon Company show their Leicester 
first prize clod crusher and field rollers, a manual delivery 1-horse 
reaping machine, and a 2-horse swathe delivery reaper, as well 
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as one of the large 3-horse reaping machines with double swathe 
delivery, and a great array of carts and minor farm appliances. 

Messrs. Turner, of Ipswich, have two portables and a capital 
combined thrashing and dressing machine with their patent 
screen, besides, as usual, an assortment of the family of bruisers 
and choppers. 

Messrs. A.and W. Eddington, of Chelmsford, exhibit a 10-horse- 
power portable, rather unnecessarily long in the barrel, fitted 
with link motion, and in general well-finished, as is also the 
8-horse-power engine with steel boiler of Messrs. Allchin and Sons, 
of Northampton. 

Messrs. Ashby and Jeffery, of Stamford, have one of the most 
complete collections in the building of the bruising and cutting 
class of implements. Their larger hay and straw cutters are 
fitted with double-speeded gear, changeable and reversible, both 
by hand and foot-levers, which gives a great increase of safety 
to the workman. 

Messrs. Ruston and Proctor, of Lincoln, have a fine | 
12-horse-power double cylinder portable fitted with Chap- 
man’s variable expansion, and a capital self-acting saw 
bench, besides corn mill, Woodford’s centrifugal pump, and | 
sundry other implements. Messrs, Brown and May, of Devizes, | 
show only an 8-horse pertable, of their usual style and finish. | 
Messrs. Wood and Cocksedge, of Stowmarket, have a rather 
crowded stand of most of the farming implements now in use, 
ranging from the portable to the “patent perfect pig trough.” 
Messrs. Nalder and Nalder, of Wantage, appear with only a single 
exhibit, an admirably finished thrashing machine; and Crosskill 
and Sons, of Beverley, have their usual display of carts and 
wagons, a Bell’s three-horse reaper, some sections of a portable 
farm railway with its trucks and turn-table, and a few miscella- 
neous articles. 

Messrs. Howard, of Bedford, exhibit one of their water-tube 
boilers of about 14-horse power, with the latest improvements. 
This boiler has already been so fully illustrated in our pages that 
it requires no special description here. The improvement intro- 
duced recently consists in sending the flamo and heated air from 
the furnace under the lower horizontal tubes to the back end of 
the boiler, they then turn up and flow back towards the fur- 
nace at a higher level till they reach the front, where the 
direction of the current is once more reverted, and flow back 
to the hinder end of the boiler, the products of combustion are 
discharged into a flue leading to the smoke stack. The heat is 
thus more equally distributed, and an important advantage is 
gained from the fact that soot can be removed without dis- 
turbing the tubes or boiler setting through long slot holes in the 
brickwork over the furnace door. Messrs. Howard allow for each 
horse-power—nominal—two vertical tubes 5ft. long and Zin. in 
diameter. This boiler has fully maintained its re) vtation; over 
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than they can well execute. Not the least important 
field to which it has made its way is the iron-making districta, 
its absolute immunity from explosion, and the convenience of its 
application, render it peculiarly suitable for use in connection with 
balling, puddling, and re-heating furnaces. Messrs. Bolckow 
and Vaughan have had two at work for some months, and speak 
highly of their performance, In silk, cotton, and, indeed, in all 
kinds of mills, its use is rapidly extending. The boiler is con- 
trived on correct scientific principles, and is, we cam assure our 
readers, well worth the attention of all employers of steam 
power. 

Messrs. Howard also exhibit one of the few novelties in this 
show. It is one of their transverse boileg ploughing engines, 
with the cylinders underneath. It is claimed for this engine 
that it contains fewer parts than any other ploughing engine of 
equal power yet built. There is no link motion reversing gear, 
the engine always running in one direction, the reversal of 
motion in the drums and road propelling gear being effected by 
clutches and gearing. Simplicity is an important advantage, but 
we cannot help thinking that Messrs. Howard have in this 
instance sacrificed too much for it, as the engines are all but 
inaccessible, and are greatly exposed to dirt and dust from the 
road and the field. 

Messrs. Aveling and Porter, of Rochester, exhibit one of their 
large ploughing traction engines, fitted with Fowler’s underneath 
drum. This engine is, beyond question, the best ploughing 
engine of the power in the Show. In get-up and finish it is 
equal to the best locomotive work, and even in elegance of 
design and daintines# of shape in many of the parts, locomotive 
engines by the best makers are fully equalled. The power is 
communicated to the drum by the simplest possible arrangement 
a pair of heavy bevel pinions actuating a vertical shaft, on the 
lower end of which is a spur pinion, gearing into the drum spur. 
Suitable shifting gear is applied to raise and lower the drum as 
the rope coils. The entire arrangement is much simpler than 
that adopted by Messrs. Fowler themselves, and quite as efficient. 
The engine has a single 10}in. jacketted cylinder, with a 12in. 
stroke. Close beside it stands a little engine, made by the same 
firm for the Royal Engineers, to be used in transporting heavy 
guns, &c. It has narrow wheels, and is only intended to ply on 
good roads. It has a single cylinder, 7jin. diameter, and weighs 
only five tons. It can be driven and steered by one boy from the 
feot plate. It is thoroughly well got up, and will no doubt do 
excellent service. 

Messrs. Marshall, of Gainsborough, exhibit a fine 10-horse double- 
cylinder portable, a single-cylinder 8-horse portable, and a capital 
8ft.self-acting saw bench. These engines present no striking novel- 
ties, but they are very favourable specimens of the highest 
branches of the agricultural engineer’s art. The same firm also 
exhibit a very well-arranged thrashing machine, and a beautiful 
little vertical engine. We hope to place drawings of the last 
before our readers very soon, and we shall therefore reserve our 
description. 

The principal feature of interest in the stand of Messrs. Ran- 
somes and Sims isa thrashing machine, fitted with improved 
apparatus for preparing straw for feeding cattle. The introduc- 
tion of straw is really at once an innovation and an improvement 
in the art of rearing stock, and promises to confer great benefits. 
We have already illustrated the apparatus in question. It may 
now be briefly described in its most recent modifications thus :— 
The apparatus for chopping and bruising the straw is attached 
to the front part of the thrashing machine, and consists of two 
rollers, the upper one furnished with long knives, which cut the 
straw into pieces of from jin. to lin. long, and the lower one 
fitted with blunt projections, which bruise and soften the straw. 
After the straw has been properly chopped it may be mixed 
with the chaff, and is then stowed away on the floor of a barn or 
chaff-house, where it is well trodden down, so as to render it a 
solid mass. During the process of packing, salt is strewed upon 
it at various times, in the proportion of about one bushel to 
every ton of fodder, causing fermentation to commence in three 
or four days, which lasts for about as many weeks, and when it 
has subsided the chaff will keep for any length of time. When 
the straw-chopping apparatus is not required to be used the 
hopper at the ends of the thrashing machine is taken away, and 
the straw falls to the ground perfectly straight and unbroken, as 
in the ordinary thrashing machines. 

Messrs. Ransomes and Sims also exhibit two 8-hore-power 
portable engines, one adapted expressly for thrashing, and made 
very light. The other is extra strong and heavy, and intended 
for any work, however rough. The advantages possessed by 
light thrashing engines cannot fail to be appreciated by agricul- 
turists. These engines will give 1-horse-power for each 4 Ibs. 
of fair coal burned in their fire-boxes. We need not say 
one word as to their get-up and finish. The fact that they are 
made by Messrs. Ransomes and Sims is sufficient testimony to 
their excellence. 

Mr. John Tye, of Lincoln, brings up the rear of the mecha- 
nica! exhibitors on the lower floor of the building with a pair of 
small corn mills of a class now so much exported, with other 
agricultural machinery. , 

In an annex not regularly open to the public, we found Mr. 








| Wenham exhibiting to a privileged few the only machinein motion 


the exhibition, one of his hot-hair engines, of 1-horse power, the 
details of which are carefully worked out with much pains and 


| talent, and which bidsfair to gain for itself a place amongst practi- 


eable prime movers. It is of that class in which the products of 
combustion pass directly into the cylinder, the lower side of the 
piston is employed for utilising as power the expanded air, and 
the upper side as an air pump for supplying it. This is not 
formed with a trunk, as in Shaw’s engine, but the volume of air 
forced into or over the combustion chamber is diminished, and 
regulated by the valves allowing a portion of it to cushion in the 
cylinder. The combustion apparatus is very ingeniously managed, 
the fuel being charged into a columnar trunk in the centre of the 
chamber, and descending as it turns gradually in the annular fire- 
space round the column. The engine works without a regene- 
rator—a refinement which is scarcely necessary in such small 
engines as this, whose consumption when they do work, as this 
does, is so far below that of miniature steam-engines, as to c 
them out of the field of competition in point of economy of fuel. 
In the galleries of the Agricultural Hall, we found 
almost the same similarity of exhibits to those of last 
year as existed amongst the types of heavier work on the 
ground floor, and an almost identical distribution of exhibitors 
with that of December last. Messrs. John and Henry Gwynne 
exhibit a 3ft. centrifugal pump and engine self-contained, to be 
used for circulation in a marine surface condenser, which, though 
scarcely coming within the proper scope of the Smithfield Club 
Show, is one of those admirable pieces of mechanical engineering 
which would command attention anywhere. The pump is 3ft. 
diameter, with 12in. in-take and discharge. The case is curved 
in close to the periphery of the central disc, and the water 
discharge is taken in an annular channel of gradually increasing 
section, which has but a narrow inlet from the chamber in which 
the vanes work; these are brought close to the sides of the 
casing, and are unwebbed. The engine is Sin. cylinder, Sin. 
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stroke, the valves being excessively wide, the ports having 
apparently a greater length than the diameter of the cylinder, 
and being, of course, proportionately narrow, so as to give an 
exceedingly short travel. The foundation plate for both pump 
and engine is a deep hollow casting, only five-eights thick, but 
well formed for strength, so that the whole pump and engine, to 
throw 3000 gallons a minute against a 15ft. head of water, comes 
within the specification of 36 cwt. The piston and rod are of 
one steel forging, the former being turned out to a thin sub- 
stance, so as to reduce the weight of the reciprocating parts toa 
minimum. The crosshead works on a single slide with ample 
surface, touching the edge of oil reservoirs at each end of the 
stroke. The arrangements for lubrication are profuse, to say 
the least of it, the’bearings, crank pin, &c., being mounted with 
the needle lubricator, the glasses of which are neatly cased in 
brass. We object to so large an appendage as that on the con- 
necting-rod end, when it is remembered that the engine is to run 
300 strokes a minute, and the chance of jerking off an oil cup as 
large as the crank pin and its bearings must be considerable. 
The piston is steam packed, three or four rings being turned in 
its surface deeper at the upper than at the under side, so as to 
allow a slight accumulation of tallow above, where the piston 
will naturally not be quite so closely in contact with the cylinder 
as below. We have thus minutely described this engine because 
we cannot but consider it a first-rate specimen of engineering 
work, and calculated, if any will, to do good direct-acting work 
at a high speed. It is intended to supply the circulation in a 
pair of 250-horse power engines in one of Lamport and Holt’s 
transatlantic steamers, now building on the Clyde. 

It will be impossible to chronicle, or rather catalogue the con- 
tents of the various stalls in the gallery, many of which are mere 
collections of patented articles sold by agents; but amongst those 
worthy of note is a large assortment of india-rubber ware for 
mechanical purposes, by Mr. Dodge, of the Bermondsey Rubber 
Works; and similar assortments in leather by Mr. Henry 
Harbord of Clerkenwell, and the Tanned Leather Company, of 
Mark-lane. Messrs. Frederick Eglinton and Co, have also a 
pretty extensive show of india-rubher and gutta-percha driving 
bands and miscellaneous engineering stores. Amongst the mecha- 
nical engineers whose stalls are in the gallery, Messrs. 8. Owens 
and Co., of Whitefriars, are prominent with their usual exhibit 
in small pumps and water rams. The St. Pancras Ironworks 


Company attract much attention from the bucolics, with all | 


manner and kind of stable fittings, from the stall complete to the 
stable bucket. Messrs. Durney and Co., of Millwall, show simply 
a variety of wrought iron cisterns of good workmanship and at 
moderate prices. 

A little farther on Messrs. Brown and Green, of Luton, 
have two exhibits, one an improved sheet iron fodder 
barrow, which is simply a tank the sides of which are semi- 
circular, the curve being downwards, and the axle secured under 
its centre insures the perfect balance of the barrow, so that it 
can be easily managed and emptied when heavily laden. Beside 
it, by the same maker, is an application of mechanics to civilised 
sport—improperly so-called—which we had little expected to see. 
It consists of a pheasant feeder, the food being introduced by 
hopper into a box, the lid of which tilts up by levers actuated 
froin a kind of foot-plate on which the bird stands whilst feeding, 
pressing it down with his weight, and so raising the lid, which 
falls again as he hops off the perch. We suppose we shall hear 
next of an automatic arrangement for shooting this species of 
wild game after a certain number of feeds have been duly 
registered by counters affixed to Messrs. Brown and Green's 
feeders. Mr. Robert Boby, of Bury St. Edmunds, appears 
exactly where we found him last year, with corn-dressing ma- 
chinery and horse-rakes, &c., as before. 

Messrs. Moser and Sons exhibit a number of Bowden’s patent 
forge bellows, which we described and fully illustrated in our 
edition of March 2nd, 1866, and which have since practically 
proved their great udvantage in every respect over the old type 
with its immense quantity of exposed leather. 

In these bellows, which are the invention of Mr. Bowden, of 
Mitcham, these and other disadvantages are remedied, as wethen | 
explained, by the simple plan, if we may so say, of turning them | 
inside out, or rather outside in, thus protecting all the leather | 
used (and there is not one-third of the old quantity required) from | 
external injury or accident, with the further advantage that it is | 
made to work without a sinzle fold or crease. The leather acting | 
in this way, and being so entirely protected, constitutes the bel- 
lows the most durable that can be made. But the chief supe- | 
riority of these bellows consists in their power, as well as their 
applicability, to almost any requirement to which bellows | 
can be applied, for they can be constructed of any form | 
to fit any space, and the same bellows can be worked in either 
single or double action, while its negzle or pipe may be j 
on any side, added to which the larger sized bellows, which are | 
powerful enough to blow several forges, may have the additional | 
nozzles or pipes required for the purpose placed where necessary. 
The blast which these bellows give is continuous and regular, 
and its power, as well as compactness of form, may be ascertained 
from the fact that one of Bowden's bellows, 37in. by 36in., is 
equal in power to two pair of pear-shaped bellows measuring | 
38in. by 60in. 

Messrs. E. Page and Co., of Bedford, have a fine draining pipe, 
tile, and brick machine; and their set of patent drag harrows are 
well worthy of notice, each tooth is fitted securely into a strong 
casting by means of a wedge-key, with a head turned at each 
end to prevent its falling if the key gets loose. In working this 
mode ot fastening gives great facility for shifting the length of 
the tines or taking up a certain number of them. 

In one of the galleries we noticed a very neat hose arrange- 
ment, just patented by Messrs. Headley and Sons, of Cambridge. 
We propose to place drawings of the hose-reel before our readers 
in an early impression ; for the present we shal! content our- 
selves by stating that it is now exclusively used in watering the 





watering cart. We commend it to the notice of local boards. 
We must reserve our notice of several other stands till next 
week. 





Ir appears from a parliamentary return that the railway com- 
panies of the United Kingdom hold more than 289 square 
miles of land :—2132 in England and Wales, 38°5 in Scotland, and 
thirty-eigut in Ireland. The yuantity is one acre of every 273 in 
England and Wales, one of every 813 in Scotland, one of every 
853 in Ireland ; or, taking the United Kingdom as a whole, one of 
421 acres, The total is equal to 12°32 acres per lineal mile of 
railway, or an average width of land of 102ft. for every railway. | 


THERE are in the United Kingdom 90,668 miles of telegraph 
wire for public use, and 4969 miles of wire used for the purposes of 
railway companies only, The number of miles of posts and under- 
ground lines constructed is 21,751 open to the public, and 285 used 
for railway purposes only ; the average number of wires per mile is 
4°16. There are 4(95 miles of submarine telegraph cables (of course 








4 
in the Atlantic cables) connected with places in the United 
Kinstom, and 5!46 miles of wire; theaverage number of these wires 
per inievis 1°73. There are 3381 telegraph stations open to the public. 
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ELEMENTARY PAPERS ON CONSTRUCTION, 
No. X. 
THE consideration of the strains upon the web of an open-sided 
girder brings us to the subject of bracing, a type of construction 
that was not fully understood and investigated, until subsequent 
to the extensive adoption of wrought iron by engineers and 
architects. At first all braced structures were looked upon with 
suspicion, even by those who, it might be supposed, would have 
known better. They were virtually condemned by the commis- 
sion appointed to inquire into the application of iron to railway 
structures, and for a long time were altogether obscured by their 
heavier, clumsier, and, it may be said, uglier rivals. But, as the 
profession became a better educated one, as its duties demanded 
a larger amount of mathematical and scientific knowledge than 
had been previously required of it, the braced form came 
gradually into favour, and is now universally admitted to be the 
type, which permits of the most rigid and accurate determination 


of both the amount and direction of strains and the distribution | 


of the material. Bracing, or braced structures, may be defined 
as that principle which admits of strains being estimated, ouly in 
the direction of the length of the separate parts composing the 
system. It must not be understood from this that no part of a 


system of bracing is ever subjected to a transverse strain, for, in | 


fact, each part must undergo a small strain of this nature, due to 
the effect of its own weight. What is meant is, that if the 
transverse strain becomes sufficiently great to be included in 
the calculation, then it interferes with the proper duty of the 
brace, and the particular advantages of that principle of con- 
struction are partially lost. An example will make this clear. 
The minimum number of parts necessary to constitute a system 
of bracing is three, and of all figures the triangle 
the best adapted for the purpose, since its form cannot alter with- 
out the length of the sides altering also. At the same time a per- 
fect system of bracing can be constructed of any polygonal figure, 
whether it be regular or irregular, symmetrical or unsymmetrical. 
Let Fig. 1 represent the simplest form of bracing, where the 


FIG 











triangle A, B, C consists of three bars A B, BC, and A C. with 
a weight hung at the point C. The bars being supposed to be 
connected together by pins at the points A, B, C, the action of 
the weight at C will be transferred to the points A and B, and 
will tend to stretch the bars A, C and B, C, and compress A, B. 
The bars A, C and B,C are therefore undergoing a tensile, or 
strain of tension, and are called ties. Upon arriving at the points 
A and B, the strains evidently tend to compress or double up the 
bar A, B, which is, therefore, under a compressive strain, and is 
termed a strut, in contradistinction to a tie. Strains of tension 
and compression are usually called strains of opposite character, 
and are represented in calculation by the signs minus and plus 
accordingly. The actual strain 
upon A, B is equal only to that 
brought upon it by either of the 
bars A, C or B, C, but not to 
both of them, for it is easy 


is | 
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the length of the bar, A, B evidently affects the question of its 
being subjected to a transverse strain, and this is an important 
point to be taken into consideration, when a number of triangles 
or single trusses are joined together, so as to constitute a hori. 
zontal girder. It in sorne measure determines the limit at which 
the intersection of the flanges and the web should take place; for 
if they be too far apart, the supposition of the uniform load 
being collected at those points,for apices of the triangles, will not 
be correct. Instead of plotting the reaction of the weight at the 
| abutment upon the line B, D, the strains may be found by 
another geometrical operation. From the point C lay off the line 
C, F, equal to the whole weight of ten tons ; from F draw F,H - 
and from H draw H, K, parallel to A, B. Then F, H, or H, C 
measured on the same scale, will give the strain upon the tie 
bars A, C, B, C, and H, K, that upon the strut A, B. If we 
were to invert Fig. 1, so that the weight would be placed upon the 
point C instead of hanging from it, the amounts of the 
strain would be exactly the same, and would be obtained in 
precisely the same manner, the only difference would be in their 
nature. Thus the tie bars A, C, B, C, would be subject to com- 
pressive strains, and converted into struts, while the strut A, B 
would become a tie. The inversion of Fig. 1 would manifestly 
represent the simplest description of roof, consisting of a pair of 
| rafters and a tie beam, and as it is a case frequently occurring, 
it is shown in Fig. 2; and it may be of further use to give the 
strains in the usual turns of the span, length of rafter, and rise or 


























| depth of rocf, There is, however, a difference in the distribution 








| of the weight in this last instan is not collected at the 
| apex, but supposed to be uniformly distributed over each rafter, 
| and there will be some slight moditication required in calculating 
| the resultant strains, Let there be a total load of twenty tons 
| upon the pair of rafters, or ten tons upon each. The ten tons 
| may be considered to act at the centre of gravity, that is at the 
| centre of the rafter at the point E. Lay off on the same scale 


as before the line E,H = 10 tons; draw H, A_ paral 
C, B; then H, A will give the compression upon the rafters, and 
A, F the tension upon the tie beam A, B. Or we may regard 


half the weight as reacting at the point A, and the other half at 
| C, where it is met, and resisted by the weight upon the other 
rafter. Upon this supposition make A, D = 6 tons; draw D, E 


parallel.to A, B, and A, E and D, E will give the strains upon 
A, C or C, B, and upon A, B. An analogy manif< stly exists 
between a truss and a horizontal girder so far as the strains are 
concerned. It was proved that a girder would be strained to 
exactly the same extent, when uniformlyfloaded with twice th« 
weight that was suspended from or placed on the centre. Simi- 
larly the separate parts of the truss in Fig. 2, where the load 
upon each rafter, or the total load, is twice that placed upon its 
apex, or suspended, as in Fig. 1, are only strained to the same 
amount. The resulting strains upon the struts are still seven 
tons, and that upon the tie beam five tons. Where the tie beem 
is long and 1 








perceive that one of them acts 2s 
a resistance, or fixed point to the 
other. The triangle A, B, C : 
a small truss in itself, and th 


members may be readily arrived 
at. In the figure let the weight 
at C equal ten tons. Upon 
the principles already laid down, 
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since the point C is situated 


laced | half-way between the points of 


reaction A and B, the weight 
of ten tons will be conveyed to 
and B in equal parts of five 
Consequently the 
reaction at each of the points A and B will equal five tons. Upon 


a scale of ten tons to the inch, plot off five tons upon the line | 


B, D perpendicular to A, B, that is, make B, D equal five tons. 
Draw D, E parallel to the tie B, C, and the lines D E, B E will 
represent respectively the strains upon the ties A C, B C and 
the strut A, B. These may be measured from the figure, as the 
scale upon which the strains are plotted is ten tons to the inch, 
and we shall find D, E equal seven tons, and B, E equal five 
tons.* 

These strains are supposed to act ufon the bars in the direc- 
tion of their length only, but it is readily perceived that the tie 


| B, C, for instance, might be so exceedingly long and heavy as to 


| design. 


sag or deflect along the dotted line B, C. The tie would then be 
subjected to a transverse strain, which would complicate the 
calculation very seriously, and in fact destroy the principle of the 
Again, the strut A, B might either be loaded with a 


‘ ‘ | weight upon the centre, or be itself so heavy that its own weight 
streets of Cambridge, for which purpose it has superseded the | rf ; ry & 


might be fairly represented by one placed at the centre, which 
would induce a transverse strain upon it and cause it to 
deflect, as shown by the dotted line. Practically, therefore, 
no part of a truss, which may be regarded as a system of 
bracing, should ever be subjected to a transverse strain. A 
brace, whether tie or strut, should act in that capacity, and never 
be required to undertake the duty of a horizontal girder. In 
other words, they must always be secured from deflection. 
This is accomplished in the case of long struts by adopting a 
sectional area, suitable for resisting buckling, or by introducing 
subsidiary trusses, which divide the main bars into short lengths, 
but do not in any way interfere with the continuity, or propaga- 
tion of the strain from one end to the other. Referring to Fig. 1, 





* It has been before shown that the strain upon ajbar due to a central 


weight equals pea and we thus see that whether [the weight is placed 

upon the middle or hung as in the figure, the result fis the same. In the 

figure W = 10 tons, L = 4ft, and D = 2ft., and Wx =i eS 
4xD tx 2 

5 tons equal result found above, The strain upon eitherfof tk « on wx 
v 4xD 


§ is the angle between the tie and the horizontal, 


X cosee. f. 





| introduced, but with the exception of the slight pull upon it, 
| owing to the tendency of the tie beam to deflect, there is prac- 
tically no strain at all upon it.’ It is frequently put in, more for 
the sake of appearance, and to give symmetry to the roof, than 
for any other reason.* Similarly the strain upon the struts A,C 
B, C, may be obtained by multiplying the load upon each rafter 
by the depth C, K, and dividing the product by the length of 
the rafter. So for the strain upon the tie beam, multiply the 
load by the depth, and divide by the span. 

Having fully investigated the simplest kind of truss, we may 
proceed to the next case, which will constitute a small girder, and 
is represented in Fig. 3. Firstly, let there be a weight of ten 
tons situated at the apex B. How will it affect the remaining 
members of the girder? The horizontal lines are the upper and 
lower flanges, respectively, and the diagonal forms the bars or 
web. It will be sufficient to consider one half of the girder. 
The apex B being at the centre of the girder, the weight will be 
transferred in equal portions to A and C, whose reactions will be 
five tons. Consequently, half the weight may be regarded as pass- 
ing down the bar B, F, upon which it will exert a compressive 
strain. Let us now examine its action upen reaching the point 
F. It here meets with a resistance from the bar F, C, and that 
portion of the flange situated between F and the centre of the 
girder. According to what has been previously stated respect- 
ing the resolution of forces, the strain upon the bar B, F, or its 
vertical component, may be resolved in the direction of F, C and 
E, F,and the completion of the parallelogram will give the resulting 
strains upon those parts of the girder. Manifestly, the action of 
the compressive strain or thrust along B, F is to lower the point 
F, and so induce a tensile strain upon E, F and F,C. The strain 
upon E, F is met and counteracted by one of equivalent amount 
upon the other side of the centre of the girder, so that it needs 


* The same analogy exists between the case of the truss in Fig. 2, with a 
uniformly distributed load, and that of a girder similarly circumstanced. 
ihe strain upon the tie beam A, B will equal the strain at the ends of the 
girder, and putting D for the depth of the truss, we have the strain equal to 


Ww L 
aaa » the formula found for the central strain upon a girder uniformiy 





8 
loaded, with the same depth and span, 








le 





We may, therefore, leave it, and follow 
that supposed to be travelling along the bar I’, C. Arrived at the 
point C, it pulls upon the pin there, and is met and resisted by 
the upright bar C, H, and the flange B,C. The former it com- 

resses in a vertical, and the latter in a horizontal direction 
towards the centre of the girder, There is no strain upon that 
portion of the flange lying between F and H, which might be 
omitted theoretically speaking. In fact, girders have been con- 
structed with both the parts F, H and H,C omitted. The 
Crumlin Viaduct is an example, but there are numerous weighty 
pre actical objections against suc h a me thod of construction. It 
should be mentioned “th at the e type of girder shown in Fig. 3 is 
deol: . “Warren girder.” its web never consists of more 


no farthe r investigation. 

















tons upon B, E; of + 1°75 tons on B, F; of — 1°75 tons on F, C; | 
and of + 1:25 tons upon B,C and C,H. No part of a girder 
can undergo tensile and compressive strains at one and the same | 
time. Therefore, in summing up the actual strain upon any bar, 
the algebraical sum of the separate strains must be taken. Thus, 
if a bar suffer a tensile strain of ten tons, and also is subjected to 
a thrust of five tons, the actual strain upon it is — 5 tons, 

It will be sufficient to sum up the strains for one-half the 
girder in Fig. 4, as the other half will be similarly circumstanced. 
The upright C, H is subjected to a compressive strain of 3°75 
from W', and of 1:20 tons from W*—therefore total strai 
C,H=-+ 5tons. The portion of the flange B, C is subjected 
toa strain of +3°75 tons from W', and + 1°25 tons from W*. 
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established, and the execution of ‘offices ran the slow train 
service has been commenced. New reservoirs, a building for 
a fixed engine, a covered wood depét, and offices for the 
staff have been added to the workshops at Turin, and a 
forge shop has also been erected. Considerable repairs have 


| been executed in the passenger department of the Alessandria 


station; a covered quay for the transshipment of goods has also 
been established at the same station. All the buildings along the 
line from Alexandria to Plaisance have been restored; new accom- 
modation has been provided for the quick train service in the 
Genoa station; a passenger station has been erected at Bologna, 
on the line from Turin to Susa; while, finally, numerous improve- 
ments of detail have been effected eitherin the arrangement of the 
lines or in the distribution of :!:e buildings at many stations. The 
Vevera bridge on the line from Alessandria to Arona and the 
Roggis Cusca br ge on that from Turin to Novara have been 
re-constructed, while the tunnels on the branch from San Pier 
"Arena to the Passo-Nuovo (port of Genoa) have been enlarged, 
s0 as to give a passage to all descriptions of goods wagons. On 
» Turin and Genoa line 44% miles of line have been renewed 

; ith i iron rails since the assumption of the network from the State, 
1out taking account of the dei Giovi inclined plane. This 
ine has a double set of rs uils, and it has been renewed with 
l rails weighing about 80 1b. to the yard; the work of renewal is 
now in great part completed, The renewal of sleepers—a work which 
d been n eglected by the previous administrations of some of the 
Piedmontese group of lines—has been actively pursued; the opera- 
tion, which is highly necessary in connection with the security of 
t trains, may be considered to be now virtually terminated, 
rious improvements in connection with the turnt ables, signals, 
and other aceessories of the way, were also carried out last year on 
the Piedmontese lines, upon which an expenditure of £112,032 
was made in 1867, in addition to £200,377 expend led since the 
transference of the lines to the company and to the close of 1866 
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than one series of triangles; that is, it 

never has any intersection of the bars, 3 | 
and theoretically it is that generally ric.4 /| 
used in the first investigations of the ites J | | 
strains upon open web girders. Prac- P / 
tically, it is a weak form of construce- es ee ee i ae iY a 
tion, and has altogether given place \ = ;. 2. ee ieee 
to the lattice, 1ich includes two or > 7 \ i { 
more*series of triangles in its web, ! \ » S : 
with a « oy number of in- 9 2 \ oe 
tevsections of the bars. The original j| ~~ i » 4 

“Warren girder” was a combination i an . \ yA ? 

of cast iron struts and wrought iron \ ‘7 | Z i 
ties, but, owing to several failures f \ * ' 
having taken place, engineers aban- | NH aX If | 
doned tl > use ofcast ire and employed Do a aN Rig m ay ae , 2 4 

the lat I rial ou s construc- d é ’ a 

tion now iys under- \ di 

stood as nifying an open web girder, . 

with but ™ By stem of triangles, w2 yi! | 
having no intersections of diagonal 
bars in the web, Anothe r di tingui hing cl] istic « f the Total strain ¢ uals + 5 ton al . This I ] 
Warren rather was, that the conn us ween the been , re viously stated, that, when the tl 

har ! he flanges are made by pins and not by rivets. | gonal bars and the flanges is tps tl t! 
Recently, however, this distinction has been entrenched upon, | vertical strains, or the she: 2 

and Warren girders have been erected, when rivets have beensub- | flanges. As the bars B, F, J co! 

stituted for pins. Theonly possibleadvantage that can be cl 1 | strain of 1°75 tons,and also a tensile strain of the sam 

for the latter method of uniting tl dan ges and webs is, that itis a | the actual strain upon them is nothing; and this proves « i 
rapid one, and can be performed in a foreign country without | the general rules relating to lattice girde y, that wi 

the n sity of employing skilled labour. For this reason | uniformly distributed dead load the strai he central bar 
Warren girders have been extensively employed in India and | is equal to zero. The total strain upon either flange in Fi 
elsewl I ut we doubt if the reason is a very valid one. five tons, and that upon the bars A, E, F, C, se t 

lt we ‘ asy to rig up a small portable forge and fl: 





to insert a pin; and there is no comparison 
idity and durability of the two methods, 
igated the manner in which the weight at B (see 
l to , We can now ascertain the amount of 
ains it gives rise to on the different members of 
rder, It is not te be understood that the strains actually 
behave in the manner mentioned, for very little is really known 
ibout the matter; but as these papers are written principally for 
those not thoroughly ¢ ainted with the subject, a familiar and 
mprehended of explanation 
i B is transferred to each 








been selected. 
butment, lay 
f ten tons to the inch, B, K 
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scale « 





rallel to the top flange, and L, Np ri 
, L, measured l on the same scale, will give the thr 
i train upon B, F,. and B, N the horizontal 
in up he top or bottom flange being transferred to 
; y off F b, L, equal the strain upon B, F, and 
Then N, H and F, H = B,N » repre- 
ins upon the tie F,C, and the bottom flange 

f the gire id the point F. Transferrin 


















rt ( nt to the celat C, end a8 lotting it on the 
<a drawing 1 ne P, R par illel to C, S, we get half tl 
ressive strain upon B, C equal to R, C, while that on C, 
C,P, equal the vertical reaction of the support. The san 
results may also be arrived at by plotting the actual strains upon 





istead of its vertical components, care being taken 
it the resultants are parallel to the directions of the 
are required. Thus, by plotting the 

















n the bar, making it equal and 
S,R, we obtain pri the 

r of different ways of ! g 
mselves to those who really 


| i we have restricted our- 

the s imy lest and most 

ls are shown to the left of t 
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s the diagram is drawn to scal , the student can « 











lifferent lines 








the value of the strains. If tl 
ten tons wer iformly distributed over the top of 
Fig. 3 the strains would be just half what they h 
to be, which has been shown to be a universal 1 
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alteration in the dis 
g the whole ten tons upon th 
e five tons at B, and two and a-half, respectively 
at A and C, which would only produce strain upon A, D an 
C, H, and whic h, adds lto that they would receive as the ic 

resultant of the strains upon the diagonals A, E and F, C, woul 
equ il five tons as_ before. In order to explain the action ot a 


evident 






















couple of weights, let us imagine W! 1 W%, each equal to five 
tons, to suspended from the poi and F in Fig. 4. To 
find the strains upon the separate parts we proceed as follows, 


and let us first consider the effect of W'. By the laws of the 
lever, and from the diagram, one quarter of this weight is trans- 
ferred to the abutment A, and three-quarters to C. Confining 
our attention to the last portion, make F, a 3°75 tons, draw 
ab parallel to F,C ; then a6 measured on a scale of ten tons | 
to the inch will the tensile strain upon F,C. This strain is | 
transferred again to the point C; plot its vertical component F a 
= Cm, and draw m,n parallel to the top flanges; then m, x 
equal compressive strain on B, C, and C m that on C,H. That 
portion of W' which is conveyed to the support C being now 
yvunted for, it remains to ascertain what becomes of the other 
portion. Firstly, it is well clearly to state the effect of W! upon 
those parts of the girder situated between it and the 
C. It has been shown that W!' causes a strain of 
the bar F,C; of + 3°75 tons upon B,C, and of 3°75 tons 
upon the upright pillar C,H. The vertical component of th: 
remainin port ion is 1°25 tons, which equal Fe; then d } 
gives the tensile strain upon B, F, which is transferred to B, and 
there creates a similar compressive strain Bd of equal amount 
upon B, E, and a horizontal strain upon the pin B, which it will 
be seen is balanced yby one from the opposite side. This strain is | 
again conveyed to the bar A, E, as shown by E di in the diagram, 
where it causes a tensile strain upon A, E and on K, E, equal to 
e,d, and finally pulls upon A, wheve it causes a compressive 
strain A upon A,B and on A,D. The weight by therefore, 








rive 





abutment 


5°25 tons on 

















Causes a strain of — 1°75 tons upon the bar F, B; of + 1°75 tons 
upon B, E; of — 1°75 tons upon A, E; of 14 bs ions upon K, E; 
of + 1:25 tons upon A, B; and of + 1°25 tons upon A, D, By 
similar reasoning the weight W? causes a strain of — 5°25 tons | 


upon A,E; of + 3°75 tons upon A,B and A,D; of — 1:75! 





Practically speaking, the strains upon both flanges 
equal, so that when they are found for one they are for 
the other. It follows from Fig. 3, that when a load is pla 
the centre of a girder, the strain upon all the diagonal bars is 
same, and is equal to half the weight, multiplied by the c 
of the angle of inclination between the diagonal and the 
zontal. Thus, in the example in Fig. 3, the angle of inclin 
of the bars to the horizon is 45 deg., and the d 
1414. Multiplying half the weight at B, G, thus 

4°414=7°070 ; or pra uly 7 tons as the strain up 
us B,F,B,E,F,C,A,E. Similarly, the strain up h 
nge at C equals the vertical reaction multiplied by the « 
gent of the same angle = 5 x 1°00 = 5 tons. he followi 

} : ie ad : : 

ral rules always hold with lattice girders : 
placed at the centre the strains upon all the dias 
1, and the strains upon the flanges increase from the ends 
towards the centre, when they are equal to the total weight 
multiplied by the span, and divided by four times the depth 
of the girder. With a dead load, uniformly distributed, 
strains upon the diagonal bars are equal to zero at the centr 
and incr 





























, 
se towards the ends, the strain upon the last bar being 
jual to half the total load upon the girder, multiplied by 

the cosecant of the angle of inclination of the bars to the hori- 
nts L The strains upon the flanges increase from the ends 





always € 











towards the centre, where they are always equal to the total 
ight, multiplied by the span, and divided by eight times t! 
th. Having determined that there is no strain upon the 
entral bars of a girder subjected toa uniformly distributed dead 
, the shortest way to find the strains upon the truss, in 
4, would be to lay off E, V, equal to the weight ot 
draw V, X, parallel to the bottom flange, then E, \ 
measures the vertical str in upon the er wd pillar A,D; V, X,t 
1 1 the flanges, and X, E, that upon the eae A, E, and F, ‘ 
All strains upon the top flange are of a sheds > nature, and 
all upon the lower of a tensile. The former tends to become 
shortened and the other elongated. In these two examples it i 





easy to perceive that the weight is at the centre in the first 
uniformly distributed in the second, and consequently t! 
strains upon the flanges in the latter case could have been known 
to be only half those in the former instance. As it is, they are 
respectively 5 and 10 tons. It will be seen in future th - it 
will be only necessary to consider one-half of a trussed gird er. 
This might be deduced from the example of the two weights. 
We see that the tensile strain brought upon either of the central 
bars by the weights situated upon one side of the centre is 
lanced by the compressive strain induced by the weight placed 
upon the other side, so that they might both be neglected. It 
is, therefore, sufficient to take the whole load, placed at any 
pex, and consider its action upon the bars and those 
of the flanges situated between it and the abutment, and neglect 
that upon the parts between it and the centre as the strains wil 
be balanced by others of an opposite n: ture, from the weights at 
the other side of the centre of the girder. 
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FOREIGN AND COLONIAL RAILWAYS. 
THE seventh division of the vast system of the South Austrian, 
Lombardy, and Central Italy Railway Company, comprises what 
termed the Piedmontese network, which embraces also a 
gation service maintained on the Italian lake. This Pied- 
ontese group of lines comprises the Turin and Gen 102 aI d 
anches, 108; miles; the Vercelli and Valenza, 26} miles; the 
Turin and Tessin, 724 miles; the Alessandria and Arona, 70 miles; 
the Turin and Susa, 33} miles; the Turin, Cueno, and Saluzzo, 
( Gay iniles; and the Alexandria, Novi, and Plaisance, 724 miles; 

otal, 4414 miles. The following lines belonging to*private com- 
: anies are also worked in connection with the Piedmontese network: 

Turin and Pinerolo, 234 miles; Martara and Vigevano, 84 mi 
Alessandria and Acqui, 214 m iles; Chivasso and Ivrea, 203 mile H 

Santhia and Bellia, 18; wiles; Cavallermaggiore and Alessandria, 
614 miles; Novara and Cava d’Alzo, 223 miles; Genoa and Volltri, 
92 miles; and Morrebetti and Pavia, 253 miles; total, 211; miles, 
The Piedmontese network, incl luding the worked lines, thus repre- 
sents a total length of 653) miles, It was estimated in a report 
presented to the shareholders about three years and a-half since, 
that works to the extent of £200,000 would have to be executed by 
the company at the port of Genoa, in order to establish there a 
suitably-arranged goods warehouse. The works executed thus far 
have, however, been of a provisional character, and the expendi- 
ture made under this head in 1867 amounted to only £4780. A 
large passenger station has been erected by the company at Turin, 
and all the station lines have been re-arranged according to defini- 
tive plans. New open and covered loading quays have also been 
































ith the West Flanders Railway, we may note 
es have been erected at Roulers, and a loco- 
motive shed at Ypres. The rails have been fished on upwards of 
fifty miles of the old line, and other works have been carried out 
0 accommo late the increasing traffic. The Roulers and Ypres 
, conceded to the West F landers in 1864, was opened in Ap ril, 
, at the same time as the Courtray and Audenar le, which is 
e first section, sixteen miles in le ngth, « f the Courtrai and 
Denderleew. The Audenarde and Denderleew is nearly completed. 
The plans of the Poperinghe and Hazebrouck Junction were 
proved by the French Government in June, and the line will 
ly be reac dy for traffic. The opening of this line will complete 
the network conceded to the West Flanders Company, the extentof 
which will be 104 miles. The works on the Braine-le-Comte and 
Courtrai are in progress, and the line is likely to be opened in the 
spring. T _ Ingleminster and Anseghem Junction, about thirteen 
miles, is nearly finished. The works on the Furnes and Dunkerque 
are also i in a very forward state, and the line will shortly be ready 
r traflic. The Bruges and Blankenberghe Company has extended 
i ee 1 to Heyst; and a line from Bruges to Waereghem, rid 
Thielt, has been conceded by the Belgian Government. 
The Comines and Armentiéres section of the Ostend and 
Armentiéres line is in course of construction. Certain lines 
between Comines and Lille, and between Menin and Tourcoing, are 
now likely to be carried out as part of a new network in contem- 
plation in the north of France. 
With regard to Australian railways, we may note that the New 
South Wales Government has called for fresh tenders for No. 7 
No. 8 contracts on the Western Railway of New South Wales. 
Williams obtained the contract for the seventh section of the 
and Mr. Farrell for the eighth. The Victorian Government 
oposes to a to the colonial Parliament for powers to carry 
out an extension known as the Ovens line, which promises to yield 
most imme e profit of any scheme for railway extension 
h fe us been brought forward in Victoria, With this object the 
Victorian Government may be expected to appear shortly in the Lon- 
don money market as a borrower of about £2,000,000. The Victorian 
Governine nt hopes to get the extension contemplated in the colony 
carried out much more cheaply than the ok 1 lines. Thus the coat 
of the present Victorian ri ailws ays has been about £35,000 per mile, 
but the Ovens line is expected to be made for £9500 per mile. It 
is also estimated that a line to the Gipps’ Land district can be 
carried out at about the same rate, rolling stock included. 
A contract for the construction of the Whitby and Port Perry 
y (Canada) has been given to Messrs. Kesteven and Starrat, 
tender having been regarded as the most favourable of about 
six tenders which were received. The contractors agree to con- 
truct and equip the line for 330,000 dols., of which 150,000 dols. 
» to be paid in cash, and the balance in the stock and bonds of 
, The gauge of the new line is to be 5ft. Gin.; a pre- 
liminary survey has been completed, which makes the distance 
1y Harbour 204 miles. It is expected that 
ne will be completed by August. 1st, 1869. There is still, 
however, share capital to he raised to the amount of 75,000 dols. 
wried out under the auspices of the Great Western 
of Canada from Guelph into the counties of Grey and 
Bruce; the first section as far as Fergusis already under contract. 
i'wo other lines, ca lead respectively the Toronto, ‘Grey, and Bruce 
lway, and the Toronto and Nipissing Railway, are also pro- 
1 1; the municipality of Toronto intends, it is ‘understood, to 
appropriate 100,000 dols. in aid of these schemes. New station 
buildings erected by the Great Western Railway of Canada, at a 
point of the dominion known as Paris, are now completed. The 
main building is a substantial brick structure 160ft. long by 24ft. 
wide, one storey high, and covered in with a slate roof, thus 
rendering the whole as nearly fire-proof as possible. Being bullt of 
re d brick with white copings, it presents a neat appearance. It is 
the intention of the company to establish a wood and wate: depot 
at the Paris station, land having been already purchased with this 
object reaching down to Smith’s Creek, whence water will be 
thrown by hydraulic power into tanks at each end of the yard. 
The Launceston and Western Railway Company (Tasmania) has, 
at last, me ade a start with its works, and recent advices state that 
he contractors, Messrs. Overend and Robb, have now a number of 
navvies at work in a locality known as Jingler’s Valley. Almost 
every recent steamer from Melbourne bas brought mechanics and 
labourers, besides qui untities of railway plant. The Tasmanian 
Government contemplates further railway surveys. 


In connection v 
that permanent 
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Tue PostTion oF THE OAKS COLLIERY ON ITS SECOND ANXI- 
VERSARY.—To-morrow (Saturday) will be the second anniversary of 
the Oaks explosion, and, sad to relate, there are yet 218 bodies in 
the workings of the pit, "which at present give ¢ iployment to over 
100 men and boys. The number of bodie 8, according to the official 
list, who fell victims to the blast were 360, including Mr. Parkin 

Jeffcock and the volunteers, who fell victims to the blast on the 
31st of December, 1866. Of this number sixty-one were brought 
out dead on the two days after the explosion, and eighty-one since 
the shafts were re-opet ed. It isa painful fact that of the 218 who 

till are unrestored to their relati ve s and friends a great number of 
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MR. LATIMER CLARK’S SYST 
“PARAGON” STEAM PUMP. OF INTERCOMMUNICATIO“ 


BY MESSRS, KITTOE AND BROTHERHOOD 
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THE pump illustrated in the annexed engraving presents some | 
novel features which render it worth the attention of brewers and 
others who require to raise large quantities of water and transmit 
it from place to place through pipes. The steam piston and pump 
piston are fixed on the same rod. This rod is prolonged upwards into 
the flat case, shown on the upper part of the machine, and is fitted 
with a crosshead, into which takes « crank pin on a disc revolving 
within the case. The fly-wheel shaft is carried in a tubular bracket 
accurately bored to receive it. At the end of this bracket is a disc, 
in the lower part of which a vertical slot is cut which acts as a/ 








gate for the head of the ‘slide valve spindle, In the fly-wheel 
, an eccentric groove is turned which lays hold of a stud pro- 
jecting from the top of the valve spindle, which spindle is us 
driven up and down by the rotation of the shaft. By removing 
the six nuts, shown in the front elevation, all the pump valves can 
be removed for examination or repair in five minutes. The pump 
is double acting, and will throw from 3000 to 10,000 gallons per 
hour according to the size. The parts are well got up, and on the 
whole, we think we are justified in calling this a very excellent 
steam pump, compact, reliable, and cheap. 
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WE illustrate in the annexed engraving a singular little engine, 
exhibited at Smithfield, by Messrs. Kittoe and Brotherhood. In 
external appearance it greatly resembles the ‘* paragon” pump 
described above. The piston is fitted with a block on the upper 
surface, in which is a V-shaped space, within which the connecting 
rod works. To all intents and purposes, both the crank and con- 
necting rod work inside the cylinder; there is, therefore, no stuff- 
ing-box. The crank shaft is made tight where it passes through 
the side of the case on top of the cylinder by a faced collar. The 
slide valve is actuated precisely as in the paragon pump by the 
same firm. The V-shaped piece, on the top of the piston, is in- 
troduced to save steam, by reducing clearance. 

It is impossible to see how the steam engine can be presented to 
the public in a simpler form, and although the design is not 
applicable to,high powers, it appears to be well suited for many 
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situations where there is but little room available, and the consump- 
tion of steam is moderate, and the loss by friction verysmall, Owing 
to the small number of parts, and general simplicity of the machine, 
it is sold for a price so small that we fear our readers would think us 
guilty of exaggeration if we stated it. 





A CORRESPONDENT at Cracow, writing on the 1st, says: —“‘ The 
famous salt mine of Wieliczka, ten miles from Cracow, which 
brings a net revenue to the Austrian Government of upwards of 
6,000,000 florins (£600,000), is threatened with total destruction by 
a stream of water which made its appearance on the 19th of last 
month while the workmen were digging in one of the lower shafts 
in search of potash. Thus far all efforts to drain off the water 
have proved ineffectual, 
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IN RAILWAY TRAINS. 


On Friday last the experiments comm 

at York, and referred to in our last soso 
sion, were resumed on the London, Chatham 
and Dover Railway, when some forty of the 
leading railway engineers of the kingdom 
examined and tested Mr. Latimer Clark’s 
mode of intercommunication in railway 
trains. As the experiment was in some 
sense private, we shall not further allude to 
it, except to say that even when running at 
speed through a tunnel with the steam 
blowing off, communication between guard 
and driver was maintained with the greatest 
acility, There can be no objection to briefly 
indicating the general characteristics of 
what may probably be the system of inter. 
communication of the future, 

The main feature of this system consists 
n the employment of powerful bells on, the 
engine or tender, and in each of the guards’ 
vans, actuated by the axles of the wheels, 
and which, therefore, unless thrown out of 
gear by an arrangement described below 
continue to sound loudly as long as the train 
is in motion. The way in which they are 
kept out of gear, whilst it is not desired to 
give a signal, is by the employment of a 
pneumatic arrangement. A tube of gas pipe 
runs the whole length of the train, being 
connected between the carriages by short 
lengths of flexible tubes. A small air-pump 
is attached to the engine, or to some other 
oy of the train, and, as long as the latter 

travelling, produces a partial vacuum 
(equal to about half a pound to the square 
inch in the whole length of the tube. Un. 
derneath each of the guards’ vans and the 
tender a cylinder is fixed, in which a piston 
is acted upon by the partial vacuum, and 
throws the bells out of gear as long as the 
vacuum is maintained. It follows from thig 
that when the train first moves, the bells 
begin to sound; but, immediately afterwards, 
a partial vacuum is produced, and all the 
bells are thrown out of gear, and there- 
fore remain silent so long as the train con- 
tinues in motion. If, however, any person, 
in — of the train, opens a communica- 
tion between the tube and the atmosphere, 
the vacuum is destroyed, and all the bells 
are brought at once into play, and continue 
to sound until the communication is reclosed 
again, or until the train stops. 

When the guard wishes to signal to the 
driver, or the driver to the guard, he does 
so by simply opening acock communicating 
with the atmosphere, and closes it at 
pleasure, thus giving signals of any length, 

When, however, a passenger wishes to 
signal he pulls a handle, which removesa 
plug from out of the side of the tube, and 
thus opens it to the air, which rushes in 
and causes the bells to sound, and they 
continue to do so until the train stops, as he has no means 
of replacing the plug. 

L. The ar pump. The pump on the engine or tender is a small 
iron barrel with a hollow brass plunger, making a Gin. stroke, and 
fitted with ordinary leather valves, Fig. 3. : 

2. The tubes consist of three-quarter iron gas pipe, fixed - 
manently over the tops of the carriages and down the ends. The 
connections between the carriages are made by a short length of 
india-rubber garden hose. Over each passenger compartment 
the tube is supplied with a T-piece, into the lower Branch of 
which a plug is Atted, being connected jby means of a chain, with 
a knob or handle inside the compartment. The passenger pulling 
down the knot removes this plug, and is prevented raising the 
handle again by a wedge — its shaft. 

3. The gongs.—The signal bells are of a size and strength suit- 
able to the rough wear and tear and noise of a railway train. 
They are protected from dust and dirt by a strong perforated 
casing. They are struck by hammers, which receive direct motion. 
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from the train, and there is therefore no limit to the force which 
may be employed to set them in motion. 

4, The driving gear.—The motion which actuates the hammers 

of the bells is obtained by means of a crank on the axle of 

FIG,2. } 
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friction-wheel C, which presses upon one of the axles D, under- 

neath the guard’s van, or underneath the tender, Figs. 1 and 2, 
The crank end of the axle is supported by a fixed bracket G, 

from the bottom of the vehicle, but the end which carries the 
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friction-wheel is suspended by a hanger H, turnable about centre. 
A shallow cylinder A is fixed underneath the carriage, and is con- 
nected with the vacuum tube by the pipe E. A piston moves in 
this cylinder, and when a partial vacuum is formed in it is drawn 
back, pulling the friction-wheel C away from the axle D, and thus 
stopping its motion and the ringing. The gong is sounded by the 
light rod I, Fig. 2. 
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It is obvious that this system is capable of very various modifica- 
tions. By employing the motion of the train as the. source of 
power, there is, practically, no limit to the energy with which the 
signal may be given. The employment of a gong, as arranged 
experimentally upon the London, Chatham and Dover Railway 
has the advantage of giving a signal of a nature totally different 
from any of the other sounds produced by the engine or train. It 
is also found that a small independently-working cylinder under- 
neath the tender and guard’s van gives a sharp and intermittent 
whistle. The employment of a fog horn gives a still more power- 
ful sound. But, whichever is the means of signal chosen, it is 
clear that the air forms a safe and cheap medium of communica- 
tion, and the apparatus which it requires is little liable to dis- 
rangement from accidental causes. 












HERRING’S WARMING APPARATUS. 


TxE object of this apparatus, illustrated in our engraving, and 
manufactured by Messrs, Herring and Son, of Chertsey, is to 
utilise a portion of the heat of waste steam in warming buildings, 
and at the same time to condense the steam for the boiler feed. The 
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waste steam comes from the engine by the pipe A, passes through 
the coil, becomes condensed, and passes out at B, The water in 
the cistern is thus much heated, and passing out by the pipe C, 
which is part of an ordinary system of hot water pipes, circulates 
round the building, and returns to the tank by D. 








Tne Deputy MASTERSHIP OF THE RoYaL Mint. —We under 
stand that one of the last acts of Mr. Disraeli’s official life was 
the appointment of Mr. C. N. Freemantle, son of Sir T. H. Free- 
pote 4 of the Customs, as Deputy Master of the Mint. This 

t has been vacant since the death of Mr. Barton, in August 

t. If report speaks the truth Mr. Freemantle will not be a 
sinecurist. 

Tue INSTITUTION OF CiviL ENGINEERS. — At the last meeting of this 
Society on Tuesday, the Ist inst., Mr. Charles Hutton Gregory, 
president, in the chair, the first ballot for the session took place, 
when thirty-one members were declared to have been duly elected, 
including ten members, viz., Mr. Charles Graham Blatchley, Salt- 
ash; Mr. George Broadrick, district engineer on the East Indian 
Railway; Mr. Thomas Forster Brown, Cardiff; Mr. Alexander 
Cato, chief engineer of the Coquimbo Extension Railway, Chil¢; 
Mr. John Henry Hartwright, late of Chester; Mr. John William 
James, Stratford, Canada West; Mr. Alfred Roberts, resident 
engineer on the Great Indian Peninsula Railway; Mr. Robert 
Roberts, engineer to the River Dee Company, Chester; Mr. Robert 
Watson, resident engineer, Victorian Railways; and Mr. George 
Woodbridge, chief resident engineer of the Eastern Bengal Railway; 
and twenty-one associates, viz., Mr. Samuel Parker Bidder, jun., as- 
sistant manager of the VictoriaGraving Docks Company; Mr. Richard 
Shaw Brundell, East Indian Railway, Allahabad; Mr. Frederick 
Charles Bullmore, resident engineer on the Madras Railway; Mr. 
Thomas Procter Campbell, assistant engineer on the Jubbulpore 
line of the East Indian Railway; Mr. Elliott Scarlett Currey, late 
resident engineer at the Portishead Pier; Mr. John Gomes Vieira 
Dantas, Rio de Janeiro; Mr. Francis Gordon Davis, Gonnesa, 
Lead Mining Company, Eglesias, Sardinia; Captain Walter Mardon 
Ducat, R.E., executive engineer for Reclamations in Bombay; 
Mr. John Stinson Farmer, Kilburn; Mr. Henry Augustus Fisher, 
surveyor to the Plumstead Board of Works; Mr. Thomas Penn 
Gaskell, Westminster; Mr. George Harrison, late Government 
Staff Ceylon Railway; Mr. John Thomas Holgate, late of the Rio 
Improvement Works, Rio de Janeiro; Mr. Edmund Lane, district 
engineer at the London end of the Great Western Railway; Mr. 
Henry Christopher Digges La Touche, Lahore and Peshawar Rail- 
way, India; Mr. Edward Antoine Sacré, Westminster; Mr. John 
Nidd Smith, surveyor to the Greenwich District Board of Works; 
Mr. Edwyn Joseph Statham, Great Southern Railway, New South 
Wales; Mr. Thomas Selby Tancred, Canterbury, N.Z.; Mr. Henry 
Andrew Vivian, engineer and superintendent of the Coquimbo 
Railway, Chilé; and Mr. William Webster, St. Martin’s-place. 
The council, acting under the provisions of section four of the 

e-laws, have recently admitted the following candidates student 


STREET SIGNALS, BRIDGE STREET, 


Nove.ty has been for some 
time, is now, and will be for 
some time to come, the order 
of the day at St. Stephen’s, 
Westminster, and its purlieus. 
In the House itself some new 
men, and probably a good many 
new measures, may be looked 
for; and new private bills, anew 
underground railway, new 
Government offices, and, what 
we have to do with specially at 
present, a new method of street 
signalling for the regulation of 
the traffic. 

Yesterday a handsome sema- 

hore signal post, which has 

nm in process of erection at 
Westminster for several days . 
past, was uncovered after the | Ly 
manner of an inaugurated 
statue, and from to-day the 
attempt is to be made, in that wii ¢ 
locality, to regulate the street “ Pr 
traffic by the description of 
signals now universally used 
on railroads. A few words 
may not be inappropriate on 
the history of this experiment, 
and descriptive of the situation, 
character, and intended pur- 
poses of this apparatus. 

In 1866 a select committee of 
the House of Commons, Sir 
William Joliffe chairman, took 
evidence upon the London City 
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Traffic tion Bill, and re- 
ported. e inquiry resulted 
in th e M = Pp sé, Qe. + 


Act, which came into force last 
year. Among the witnesses 
examined by the committee was 
Mr. ae ht, superintendent of 
the South-Eastern Railway,who 
recommended the adoption for 
the regulation of street traffic, 
in so far as vehicles and horses 

are concerned, of the system 
adopted on railways, viz., by 
semaphore arms during the day, 

and by coloured lights at night. 

The principal recommendations 

he made were that principal 
streets should be dealt with as 
main lines of railway, and 
side streets as branch lines or 
junctions, and that the system 
= be _ ted in all cases 

of streets wholly fp =e 
closed for repairs for the oak 
ance of the diverted traffic. 
With respect to the main streets 

he proposed that the intersec- 
tions of thoroughfares, and 
other appointed p , should 

be protected by signals, as foot- 
crossings, the only signals em- 
ployed tobe the normal sloped 
arm of the semaphore by day, 

or green light by night, to indi- ( 
cate caution or slow pace over 
the crossing; and the horizontal 
arm, with corresponding red 
light, for danger or stop. The 
narrow side streets, it was 
proposed, should have sig- 
nals at each end, indicating 
that the traffic was only allowed 
to pass in one direction. The 
advantages of applying the 
system to streets closed for 
repair, and to the routes to 
which the traffic is to be 
diverted, are sufficiently ob- 
vious. Since the adoption of 
the Metropolitan Streets Act 
the subject of street si has 
received further consideration 
from Mr. Gathorne y and 
Sir James F n, lately of 
the Home-office, andSir Richard ZA 
Mayne, Chief Commissioner of 

the Metropolitan Police. Mr. Knight addressed a letter to | 
Sir James Fergusson in February last, stating his views more ela- | 
borately with respect to the signals recommended, and offer- 
ing also a number of valuable practical suggestions for the 
improved regulation, in other res of the street traffic. 
We have only to do at present with the portion of the subject 
relating to the signals, Messrs, Saxby and Farmer, railway 
signal engineers, were taken into counsel, and the result of 
the deliberations was an order by Sir Richard Mayne, with the 
sanction and under the authority of the Home-office, to that 
firm to erect an experimental phore signal-post at the 
junction of Parliament-street with Great George-street and 
Bridge -street, Westminster. This order has been executed, 
and the novelty is to-day in operation for the first time. In 
the event of the trial station working successfully — and there 
is no reason why it should not—a great and rapid extension 
of the system may be looked for. 

The streams of vehicles, as most of our readers must 
know, are now controlled at the principal street crossings of the 
metropolis by police-constables specially appointed for that 
duty. The new system designs, practically, to supply substi- 
tutes for the policeman’s arm. At present he raises his single 
right hand to a height of five or six feet above the ground 
level; his signal is only seen by one or two of the drivers 
nearest to him. By the mechanical contrivances now 
adopted, he is enabled, by a light pull at a horizontal bar to raise 
four arms at a height of 18ft. above the ground. Each bright red 
blade is 4ft. long and a foot broad, and is seen by every driver be- 
tween Westminster Bridge and the Birdcage-walk in two directions, 
and between Whitehall and Old Palace Yard in others. Drivers 
will obviously, by such display, be enabled to adjust their pace to 
their common advantage, and to the convenience of foot-passen- 
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may be congratulated upon their 

ul p t of the idea presented to them. 
As regards the design of the pillar, Mr. Hodgson, their manager, 
does not seem to have restrained himself by the rigid rules of any 
particular “* order,” but he has, nevertheless, contrived to present 
an 


rs. 
Messrs. Saxby and Farmer 








the Institution :—Charles Toler Burke, George Ernest Faith- 
fall, Richard Harrison, Killingworth William Hedges, Francisco 
de Salis Torres Homem, Joseph Prime Maxwell, William Henry 
Read, Henry James Samson, Herbert de Symons Skipper, and 
Charles Robert Western, 





posing street ornament that will not be at all out of keepin 
with even such ornate decorations in stone and iron as are sseeumtel 
in New Palace-yard hard by. The pillar has a total height above 
the ground level of 24ft. The centres of the semaphore 
arms are I8ft. high, and the centres of the magnifying 
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lenses above each arm, which show the red and green lights 
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corresponding with the positions of the arms, are 20ft. 4in. 
high. The lenses are Gin. in diameter, and the semaphore arms 
4ft. long, 12in, broad at the outer end, reduced by a curve on each 
edge to Sin. broad at the necks. The pillar is octagonal in form at 
the base and the top, and the upper of the shaft is round, with 
a spiral coil. At the bottom it is 1ft, Sin. in‘ diameter, diminish- 
ing upwards at set stages, divided by | pen mouldings. The 
sides of the pillars are ornamented with gothic and disper panel- 
ling. . The crankwork of the semaphore arms is fitted in a cleverly 
designed swell, over which there is an upper neck, and above that 
an ornate light box, with a sloping roof crocketed on the angles, 
and surmounted by a pine-apple finial. The pillar is a very goo 

ing, and of pd five tons in weight. The mechanism is 
cleverly contrived, and so nicely adjusted as to secure rapid and 
very smooth and easy working. The changes of position can be 
given, without any strain in the effort, by a lady ora youth. The 
only notable novelties in the mechanical ments are those 
by which four arms, two of which are at right angles 
with the other two, and four lamp discs are d upon 
at the same time, by a single pull or push of the connecting bar. 
The arrangement for changing the colour of the lights shown is 
also new and elegant. In ordinary railway practice the red and 

m eyes of the spectacle disc are seen by anyone who cares to 
fook for them. This arrangement would have been mi in 
an ornamental street pillar, and the change of colour is effected in 
a neater mode. A skeleton cylinder, working on a vertical centre, 
is fitted with red and green glasses that interpose, as may be re- 
quired, between the gas jets and the lenses that are fitted into the 
sides of the light box. ‘The lens only is seen, and the coloured 
effect is produced without exposure of the modus operandi. The 
burners will be kept alight during the day by a small bye-pipe; 
an arrangement that will be alike convenient for sudden fogs, and 
in obviating the necessity for mounting to the top of the pillar, 
and for opening the lamp-box doors. A locked door is also fitted 
in the side of the pillar, which gives access to the bottom crank- 
work, 

The pillar is coloured green, and relieved with 4 The 
semaphore arms are painted scarlet, and have a gilt border. The 
pillar has one defect in its design that cannot fail to attract notice 
—the absence of four or more handsome brackets, carrying gas 
lamps for general lighting. The old lamps of the refuge look very 
dwarfish and seedy Beside their new neighbours. 

It should be stated that the pillar will only show three 
arms and corresponding lights, which will all be acted upon in the 
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usual way simultaneously, night and day. Two of the arms, in | 


line with each other, operate upon the traffic between Bridge- 
street and Great George-street, in both directions; the third arm, 
seen from Parliament-street, will regulate the trafic between that 
street and Bridge-street. It is not intended that the traffic 


between Parliament-street and Great George-street, and between 
Great George-street and the streets to the right, shall be interfered 


th. 

When the notices that have been issued to drivers and the 
public by Sir Richard Mayne haye become familiar, and the inten- 
tions of the signals thoroughly understood, it is expected that a 
single policeman will work the crossing with ease, but for a time 
he may probably need extra assistance. The signals will not 
interfere with foot passengers crossing the road at any time at 
their own risk. It is expeoted that their use will secure to 
timorous pedestrians the adyantage of certain intervals in which 
they may be enabled to cross with perfect safety. 








LONDON RAILWAY TERMINI. 
No. I1.—Cnanrna Cross (concluded.) 

THE structure known as Charing Cross Hotel is not, as every 
reader acquainted with the building must know, occupied exclu- 
sively by the hotel proper. The most valuable portion of the 
erectiun—the ground floor—is in the occupation of the Charing 


Cross—otherwise the South-Eastern—Railway Company. It is not | 


surprising that the railway company should have desired to 
P g y pany 


occupy the whole of the ground floor, as the only part of the | 
premises available for booking offices and the other accommoda- 


tion necessary for the conduct of their passenger traffic. Such 
occupation would not have been compatible with the interests 


and working of the hotel, and Mr, Barry, the architect, was placed | 


in a dilemma between the competing exigencies of the two com- 
panies. It may be readily understood that the hotel company, 
on the other hand, would desire, not only ample space for their 


grand entrance, but as much additional accommodation as they | 
| first Mid-Kent train from Charing Cross does not start till 8.55, 


could secure immediately adjacent to it, for the convenience of 
arrivals and departures. 
side, had to procure their accommodation out of a space 
absvlutely limited by the length and width of the front block of 
the building. They had to anticipate increased requirements for 
space as their own traffic developed, and as that of other com- 
panies might possibly be brought into the station; but they had 
no reserve land available for increased accommodation. Under 
these circumstances an entrance from the Strand front was all 
that could be spared for the purposes of the hotel, and even that 
was shorn of what were intended to be its fair proportions, by 
the exigencies of the railway eompany. The portion of the 
ground floor adjoining the hotel entrance was originally fitted up 
as the Greenwich booking-office, but this business has since been 
transferred to the next booking-olfice to the west, and the space 
devoted to parcels traffic, the office having an entrance from the 
Strand front at the one end, with egress to the platform at the 
other. Next in order is a passage from the station to the Strand 
of 10ft. wide. Then follow the North Kent, Greenwich, and 
Mid-Kent booking-offices, with first and second-class waiting 
rooms; next the main line booking-office and waiting rooms; then 
another 10ft. covered way; after it a cloak room and left-luggage 
office about ] 2ft. wide and 60ft. long; then the covered carriage way, 
15ft. wide, including a narrow foot-path on each side; and, lastly, 
a thin slice of building containing the superintendent’s and the 
station-master’s offices, which occupy two floors, a parcels office, 
and the cab registrar’s box, the duty of that functionary being 
to enter the number of all cabs leaving the station and their 
destinations. For the accommodation thus briefly glanced at 
the railway company pay the hotel company £10,000 per annum. 

That a large passenger traffie would be done at the Charing 
Cross station, and that a large demand would necessarily be 
made for space for its proper accommodation, might reasonably 
have been anticipated from the numerous localities to and from 
which it serves as the principal point for arrival and departure, 
and from the favourite residential localities opened up suc- 
cessively in recent years upon the South-Eastern system, to 
such suburban quarters, for instance, nearer or more distant, as 
are served by the North Kept, Mid-Kent, and main lines, 
including the Dartford loop and the Tunbridge direct line, vid 
Chiselhurst and Sevenoaks. These districts embrace New Cross, 
Blackheath, Lewisham, Croydon, Caterham, Chiselhurst, Bickley, 
Beckenham, Bexley, Tunbridge, and Tunbridge Wells; and to 
the more remote localities which yield a regular business as well 
as pleasure traffic in the season, such as Dartford, Gravesend, 
Maidstone, St, Leonard’s, Hastings, Folkestone, Dover, Canter- 
bury, Ramsgate, Margate, Deal, &. As might have been 
expected, the extension has also proved a great convenience to, 
and accordingly is extensively used by, travellers to and from 
the Continent. And yet again, it is the centre of a population 
of above 350,000 souls living within a mile radius of Charing 
Cross, and is in close proximity to the Houses of Parliament, the 
Government and other public offices, the clubs, opera houses, 
West-end theatres, exhibition rooms, and other institutions 
involying much locomotion. The expectations formed that a 
large traffic would be done at the Charing Cross station have not 
been disappointed, although a majority of the season ticket- 
holders stop short at London Bridge and Cannonstreet. This, 
however, does not affect the company’s receipts, as travellers 
have the option, without distinction of ticket, of using either 
Cannon-street or Charing Cross stations. 

The passenger traffic at Charing Cross is in its quality a 
remarkable contrast with that at, say, London Bridge station. 
The one is characteristically “ west-end,” the other often 
savours strongly of Whitechapel and the Borough, the denizens 
of which are not to be despised, although they are not all to be 
admired for the noisy activity they often manifest at railway 
stations. Even at holiday times, when the trains for short 
distances in the suburbs are crowded to the utmost capability of 
standing-room, Charing Cross station remains comparatively 
unruffied, and trains and passengers arrive, are despatched, 
and dispersed with the ordinary quiet celerity of other days. 
The station has its pretty distinctly marked daily traffic tides, 
the ebb during certain parts of the day and the flow at others. 
It has also its season tides, but these are not coincident with 
the springs which rise so high at some other stations at Easter 
and Whit week. Charing Cross station sends few, if any, of the 
roysterers who at those seasons impart so much animation to the 
sylvan nooks, knolls, and avenues of Greenwich Park; or of the 

eful equestrians who distinguish themselves on the airy 
plateau of Blackheath. The passenger traffic from some of these 
London stations at these recognised holiday times is of the 
weaver’s shuttle order—short and rapid movement of men, 
women, and children, “there and back,” for their one day out. 
The spring tides which rise and fall at Charing Cross are of a 
different order; they are affected by London going out of town, 
and London coming back again. They are influenced not by 
single day or half-day holidays, so much as by long vacations, 
recesses, and the annual leave of absence allowed to officials and 
employés of the higher orders. These passengers go farther a 
field than the day trippers, and many of those who depart from 
and return to Charing Cross station reach as far as Paris, 





| in the east; and from St. Leonard’s and Hastings, on the south, 


| day 
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Brussels, Homburg, and Baden. They can afford to visit 
Madrid, to see how Serrano and Prim and the Junta are getting 
along; are adventurous enough to scale the Alps or explore the 
excavations at Budrum, Herculaneum, or Pompeii, or to visit 
one or other of a hundred places or localities, known or 
unknown, between Antwerp and Naples, St. Petersburg and 
Constantinople, 

Of the season tickets issued by the South-Eastern Company 
only a comparatively small proportion are held by gentlemen 
who habitually use the Charing Cross station, but there are a 
number of Government officers, Somerset House officials, and 
others, who present their familiar faces at the station daily. A 
majority of the season ticket-holders on the South-Eastern are 
Borough or City men. The active business of the day at 
Charing Cross commences about 6 o'clock a.m., when a dividing 
parliamentary train is marshalled and despatched from the 
station, with carriages for all quarters to which the South- 
Eastern system penetrates, from Reading, in the west, to Dover, 


to Margate, on the north, with Maidstone, Canterbury, and other 
towns between. An express mail from the Continent soon after 
arrives, aud causes brisk activity on the western side of the 
station. At7.25 a.m. one of the most important trains of the 
the express mail—for the Continent is despatched. A 
wonderfully short space elapses between the time that the train 
is laid on and that in which the hotel and railway porters 
under the direction, in one case, of a nervously-anxious lady, in 
another of an active, fussy, old gentleman, and in others of 
couriers and confidential servants—have labelled and duly stowed 
away the piles of luggage that a few minutes before lay about 
stacked in cubes and pyramids, more or less geometrically 
accurate in form, or in heaps of no describable shape. 

At 6.40 a.m, the first train for the day is despatched to Green- 
wich, and at 7.5 another is despatched for the North Kent line; 
five minutes later another to take the loop line vid Bexley. The 


but there are earlier trains from Cannon-street and London 
Bridge. The local arrivals commence with the Greenwich trains, 
the first of which runs into Charing Cross at about 7 a.m., others 
from the same place following at intervals of twenty minutes 
throughout the day, the outwards for Greenwich being des- 
patched at the same intervals. The North Kent and Mid-Kent 
passengers now come in, one train at 8.40 from Maidstone, 
Chatham, Gravesend, Dartford, and places on the loop line, and 
five minutes afterwards another by the Mid-Kent line from 
Bickley. The stream inward is now fully on, and the outward 
business is by no means slack, the “shuttle train” between 
Charing Cross and Cannon-street stations having commenced 
running in the intervals between the passage of the Greenwich 
trains, which all call at Cannon-street, thus giving a ten minutes’ 
service between the City and the West-end, exclusive of many 
other North and Mid-Kent trains available between the two 
stations at the busiest times of the day. A record of the arrival 
and departure of trains at Charing Cross would be a long and 
bewildering catalogue. Between 9 o'clock and 11 o'clock in the 
morning the trains arrive, and are despatched at average intervals 
of about three minutes, and during the “slack” time only sink 
to about twelye in the hour. In some single days about 2500 
passengers are conveyed between Charing Cross and Cannon- 





street alone. Above 450 trains, including empties, run in and 
out at the station daily. The average ordinary bookings exceed 


7000 per day, which is, of course, exclusive of periodical tickets. | 


The easiest times of the day at Charing Cross station are about 
11.30, and again about three in the afternoon. About 12.30 a | 
batch of trains is despatched for various localities, which causes 
aspurt. The outward stream of residential and ordinary traffic 
sets in about four o'clock, and lasts till between six and seven, 
when it meets a returning wave of theatre-goers. The passen- 
gers destined to join the audiences at the minor theatres begin 
to drop in at Charing Cross 6.30; the full-dress occupants of 
boxes at the opera arrive at about an hour and a-half later. The 
rush homewards after the play lasts from 10-30 till the last trains 
start, at 12 for Greenwich, and 12.15 for sundry places on the 
North Kent line as far as Woolwich. 

The Charing Cross station has its specialties of different kinds, 
and notably, perhaps, in that it is the terminus most used by 
distinguished visitors from the Continent. Among the illus- 
trious personages that have arrived or departed from the station 
during the last two years are the King and Queen of the Belgians, 
the King and Queen of Denmark, the Sultan, the Viceroy of 
Egypt, the King of Greece, the ex-royal family of France, in- 
cluding the Ducs d’Aumale and Montpensier, and Prince Join- 
ville, the Prince and Princess of Oldenburg, the Prince and 
Princess of Wales, the Duke of Edinburgh, the Duke of Cam- 
bridge, &c. The Orleans family and other princely visitors are 
in the habit of using the Charing Cross Hotel, which is much fre- 
quented by foreigners who, on arriving at the station, tired with 
their journey, hand over the keys of their baggage to the hotel 
servants, and enter at once upon the comforts of their quarters, 
the servants following with the baggage when it has been cleared 
by her Majesty’s servants at the Custom House, an unpretending 
wooden structure at the outer end of the arrivai platform, which, 
with a part of the station roof, was destroyed some time since, 
but has since been replaced. The examination of the baggage is 
by no means either a vexatious or tedious process, many of the 
packages passed by the officers escaping any examination what- 
ever. It may be mentioned that a considerable number of 
copies of works by popular English authors, printed at Leipsig 
or elsewhere abroad, in violation ef copyright, are detained for 
destruction, at the Charing Cross Custom House, as well as at 
the London Docks. 

It has been noticed at Charing Cross station that, since the 
Sultan’s visit, there has been a considerable increase in the num- 
ber of Turks visiting England. 

The number of French, Germans, and Americans, using the 
Charing Cross station is large, and the Spaniards are on the in- 
crease, but the number ‘of Italians is small. Almost all the 
foreign travellers arriving at the station speak French, and a 
large proportion of them take quarters at the Charing Cross 
Hotel. 

In addition to the royal personages, the friends of the Queen 
of England, who use the station and hotel, there is another im- 
portant class—the Queen’s messengers—who use it frequently 
and regularly. These important persons may be seen sometimes 
as often as two or three nights. in a week, taking their departure 
for almost all parts of the world, each messenger ia charge of his 
great sackful of despatches, more like Post-oftice mail bags than 
anything else. They appear to start and arrive invariably by the 
night mail, leaving Charing Cross at 8.30 on one night, and 
arriving at the same station some morning at about 6.30, a 
week, a month, or more afterwards, according to the quarter of 
the globe they have been visiting. 

A startling contrast is frequently presented in this stirring 
scene of daily activity by the arrival of mortal remains—by the 
apparition of death in the centre of this theatre of busy life. On 





the average about three corpses per week is brought in at the 
Charing Cross station, This apparently large proportion is. 


probably attributable to the circumstances that the So th. 
Eastern line conducts to numerous favourite resorts of invalid ‘ 
and that some who may repair thither, do so too late, and onl 

to end their days in the retreats in which they had hoped to pond 
long them, In some instances, when the body is from the Conti. 
nent, it is in charge of a courier. In some cases the funeral ro- 
cession is made up at the station, and the remains are comeaned 
direct to the place of interment, Special carriages are provided 
for this melancholy description of traffic. 

In addition to its passenger traffic a large business is done at 
Charing Cress in the conveyance outwards and inwards of Ca: 
riages and horses. Many new carriages are sent outwards joer 
many others are sent inwards for repair or for sale. That this 
class of busine=s should he done extensively might have been ex. 
pected from the proximity to the station of |carriage builder's 
works, bazaars, job masters, and horse sale yards, 

There are other matters connected with the Charing Crosg 
station and its working that invite catalogue and comment, but 
limitation of space forbids. Amongst these are the noble covered 
area itself, with its arched roof, part of glass in iron, 450it in 
length, by 170ft. wide ; the spacious arched cellars under the 
station, and between it and the river, which are above three 
acres in extent, and worth av annual rental of above £10,000- 
her Majesty s Custom House at the outer end of the station— 
already referred to—is also worth more special notice, as also the 
experiences at the cloak and left-luggage room, with divers other 
matters which cannot be herein referred to. 

The affairs of the Charing Cross station, as also of those at 
Cannon-street and London Bridge, are under the superintend. 
ence of Mr. Cockburn, whose activity and intelligence haye well 
earned his promotion. He is fortunate in having an efficient 
station master at Charing Cross in Mr. Richardson. The other 
officials at or hailing from Charing Cross station, are seventeen 
clerks, twenty head guards, and thirty second guards, three 
through conductors to Paris, four platform inspectors, one police 
inspector, cne police sergeant, nine policemen, one detective from 
the F division, six switchmen, five signalmen, seven ticket col- 
lectors, seventy-three porters, three ladies’ attendants, twelve 
Hungerford Pier men, one timekeeper, one cab check-keeper, with 
about half a dozen odd men and supernumeraries, 

The rolling stock at Charing Cross includes an invalid’s car. 
riage— originally a gentleman's private chariot of the olden time 
and fashion—and a bath-chair. These vehicles are almost daily 
in requisition in moving invalids from the train to their own 
carriage, or to their destination in or near town. There are also 
railway carriages specially fitted for invalids which are attached 
to the trains upon requisition. 





DEATH OF MR. THOMAS DUNCAN, C.E. 

On Thursday, the 3rd inst., the profession lost a valued member, 
and Liverpool a real benefactor, in the lamented death of Mr. Thomas 
Duncan, C.E., who had been for nearly twenty-five years engineer 
of the Liverpool Waterworks. A talented and a thoroughly practical 
man, he enjoyed the esteem and friendship of all with whom he 
was engaged, and few engineers have left behind them a higher re- 
putation for sound professional judgment and thorough devotion to 
the business of his life. Mr. Duncan’s life is the history of a self- 
made man, whose finished work is worthy to be held up as an ex- 
ample to our children. Commencing the world in the city of 
Perth, Mr. Duncan availed himself of the excellent education he 
had received in the Scotch school, to combine with his practical 
work studies of a geological and engineering character. Becoming 
known for the success with which he executed difficult contracts, he 
was selected by Mr. James Walker to execute his plans for the 
construction of the lighthouse on Fern Island, which has since 
been made world-famous by the gallant rescue of passengers from 


| the wreck of the Forfarshire steamship by Grace Darling and her 


father. In the prosecution of these Mr. Duncan had to encounter 
difficulties and to brave perils that would have caused less self- 
reliant, or less skilful men to give up the task as either hopeless or 
too full of danger. The lighthouse was finished; and it was the 
first step made by Thomas Duncan towards that eminence which he 
subsequently attained as an engineer. His reputation in carrying 
out submarine works was confirmed by the skill with which he 
executed other commissions entrusted to him by Mr. Walker. His 
introduction to Liverpool was as early as the year 1844, when he 
accepted the position, under Mr. James Simpson, C.E., of assistant 
engineer to the Liverpool and Harrington Waterworks Company, 
before the Corporation had taken the waterworks into their own 
hands. Mr. Duncan soon after coming to Liverpool made another 
change. He was appointed assistant to Mr. Newlands, the borough 
engineer, and he had continued in the service of the Corporation 
from that time down to the day of his death. When the water- 
works were purchased by the Corporation Mr. Duncan was placed 
in sole charge of them ; and he had become recognised as the Liver- 
1 water engineer when the great scheme of Mr. Thomas 
Tawkesley,C.E., of Nottingham, was broached for providing for the 
rapidly-increasing requirements of Liverpool by impounding the 
surface water of the Rivington Pike district in reservoirs, passing 
the supply through filter beds, and conveying it to Liverpool. The 
battle of the Pike was the great local question of the day. There 
were two distinct parties in the town—the strenuous advocates of the 
old spring supply of the red sandstone on the spot, who predicted 
the most awful results to the inhabitants, in water famines and 
water poisonings, if the Pike supply should ever be introduced ; 
and the advocates of the supply from Rivington. The pro-Pikeists 
eventually triumphed, but the battle continued to surge hotly as the 
works progressed, at first under the superintendence of Mr. 
Hawkesley himself, but afterwards under that of Mr. Duncan alone, 
and it was chiefly by his devoted attention to what was certainly 
an unpopular undertaking, and to his moral strength in living down 
obloquy and persistent opposition, that the later works progres: 
to completion. At the time of the impending failure of the 
Vartry Reservoir Mr. Duncan’s assistance was urgently requested 
by the Dublin Corporation, and he, with the ready permission of 
the Water Committee, proceeded to Dublin, where the critical con- 
dition of the embankment required immediate and energetic efforts 
to repair the alarming injury which had been done to it. Mr. 
Duncan himself worked incessantly along with the men, {in the 
mud and water, until the embankment was made secure; and the 
Corporation of Dublin publicly acknowledged, through the medium 
of Sir John Gray,*M.P., the debt of gratitude which the city had 
been placed under by this timely service. Unfortunately, either 
on this occasion, or in the discharge of duties which continually 
subjected him to the inclemencies of severe weather, or from the 
anxieties incident to his responsible position, Mr. Duncan laid the 
foundation of that illness which a short time ago compelled his 
retirement to Leamington, and which has now closed his useful 
life. 








THE New Corontat Derence Sutp.—The first monitor con- 
structed under the auspices of our Admiralty has been built in 
Messrs. Palmer’s yard, at Jarrow-on-Tyne. The dimensions of the 
Cerberus are as follows :—Length, 225ft.; breadth, 45ft. ; draught 
of water, 15ft. 6in.; and burden in tons, 2107 (builder’s measure- 
ment). She carries two turrets, one at each end of the breast- 
work, each turret furnished with a couple of 18-ton guns. These 
turrets stand about 5ft. Gin. above the breastwork, and on 
turned either by manual or steam power. They are protec 
with 10in, solid armour in wake of the ports, and with 9in. else- 
where. Next to the armour comes the usual teak backing, an 
inside all are two thicknesses of jin. plating. The tops of the 
turrets are covered with jin. plating, worked upon beams, 
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= RAILWAY MATTERS. 

Tne Riga-Mitau Railway was opened for traffic on the 4th, 

THERE are now 120,000 holders of railway season and periodical 
tickets. 

Tue ‘Erie railway war” is running into inextricable complica- 
tions in the New York courts, 

Tue railway has absorbed a quantity of land within the last 
thirty-five years which is equal to 700 large farms. 

RAILWAYS are rapidly destroying local dialects in this country, 
are fast fusing different races, and helping the formation of a true 
British character, 

Cows are bred in the country for the supply of London with 
milk, which is brought fresh into town every morning by rail in 
fabulous quantities. 

TnE Lucknow and Cawnpore track is reported as insufficient in 
its construction for the heavy work it has to do, and a stronger 
rail is being adopted. 

Tue net profit in 1867 on the amount of railway capital paid up 
at the end of that year was 3°07 per cent. in England, 3°72 per 
cent. in Scotland, 3°25 per cent. in Ireland. 

Since 1851 the paid-up capital of our railways has been doubled; 
the ordinary stock has not been nearly doubled, but the preferential 
stock has increased no less than 315 per cent. 

THE Duke of Sutherland has decided to extend the Sutherland 
Railway from Golspie to Helmsdale at his own expense. The dis- 
tance is eighteen miles, and the cost cannot be much under 
£100,000. 

In the year 1867 the railway companies of the United Kingdom 
paid £347,379 as compensation for personal injury—the largest sum 
they ever paid in a year for damage done to the person, and 
amounting to more than £950 a day. 

THERE is a growing fecling that the tramway period has at last 
arrived, and thata general adoption of such roads as auxiliaries to 
railways, or 2s independent lines from the suburbs of large towns 
to their centres, must now bs 

Tue Mont Cenis traffic return for the week ending the 24th of 
November showed that 26,524f. (1061) had been received for 
passengers, luggage, goods, and sundries; and from the 15th of 
June to the above date 417,167f., or £16,687. 

Ir is officially announced that the new line of railway from 
Hammersmith to Richmond, connecting the metropolitan system 
with the various suburban lines of the South-Western, will be 
opened for public traffic on the Ist of January, 

THE net receipts from traffic have borne the following ratios to the 
paid up capital: 4°11 per cent. in 1869, 4°06 per cent. in 1861, 
3°35 per cent. in 1862, 3°99 per cent. in 1863, 4°23 per cent. in 1864, 
4‘1l per cent in 1865, 4°01 per cent. in 1866, 3°91 per cent. in 1867. 





promoted. 





THE rural districts are supplied, through the railway, with coal 
as a substitute for the wood which was formerly used, and now is 
all but exhausted; and the introduction of coal has been followed 
by the thrashing machine and the steam cultivator, the benefits of 
which are inestimable on the old heavy lands of the country. 

Ir is calculated that upwards of 200,000 persons have been 
taken from agricultural pursuits and employed in different 
capacities, such 2s those of railway porters, ticket clerks, and 
artificers, at enhanced rates of remuneration, and thus a desire 
has been awakened on the part of the rural poor in the neigh- 
bourhood of railways to give their children a better education. 

A GOVERNMENT order has been issued in Russia to the effect 
that all delays in the arrival of trains, and that all accidents sus- 
tained, either by passengers or employers, are to be made public by 
the chief of the railway administration. The object of this 
arrangement is to prevent the publication of false or exaggerated 
reports by the press. 

THE Moscow Gazette thinks that peace will not last long, and in 
the prevision of a war between France and Prussia, it entreats the 
Russian Government to connect the new railways with the ports on 
the Baltic, especially with Libau, in order to free Russian com- 
merce from dependence upon Prussian ports, which can be 
efficaciously blockaded by the French army, 

Mr. C. S. Reap, M P., says that railways have been the means 
of spreading all sorts of diseases among cattle. at, owing to 
the manner in which the transit of cattle is conducted, it com, 
prises within twenty-four hours an amount of loss and suffering 
that used to be distributed over a week. But that is the resul 
of an abuse of the railway, and not its use; and he trusts there 
will soon be a cure for it 

In the six years, 1862-67, the railway companies paid £1,460 568 
as compensation for personal injury done upon the railroads. In 
those six years 1268 persons were killed upon the railways and 
4426 injured; and among them were 112 passengers killed and 
3897 injured without any fault of their own, and ninety-seven 
passengers killed and twenty-nine injured owing to their own mis- 
conduct or want of caution. 

Tae New York Tribune states that the Emperor of Russia has 
sent two civil engineers to the United States, who are to examine 
the operations of the Pacific and other great railways in that country. 
“The Emperor,” the Tribune adds, ** contemplates building a rail- 
road from China, across Asia, to the capital of Russia, his purpose 
being to prevent the United States, with its railroads and steam- 
ships, from monopolising the whole China trade.” 

TWENTY years ago the chief part of our railway capital was 
ordinary stock, taking a dividend according to the actual profits of 
the year; year by year the fixed charges have been gaining upon 
the ordinary stock, until in 1865 this latter for the first time con- 
stituted less than half the paid-up capital, and in 1867 the whole 
paid-up 502 millions consisted of 233 millions ordinary stock, and 
269 millions preference stock and debentures, which must have 
their stipulated interest whether the real profits be great or small. 
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In the year 1867, 209 persons were killed by railway accidents, 
and 795 injured: 
from causes beyond their control, and seventeen were killed and 
eight injured through their own misconduct or want of caution; 
fifteen servants of railway companies or contractors were killed, 
and sixty-two injured from causes beyond their control, and ninety 
were killed and twenty-eight injured through their own misconduct 
or want of caution ; ten persons were killed and two injured at 
level crossings; fifty-seven trespassers were killed (six were suicides) 
and five injured. 

THE risk of life in railway travelling may be expressed thus : 
In the year 1867 one in about 8,500,000 passengers was killed 
namely, one in about every 16,000,000 from causes beyond his con- 
trol, and one in about every 18,000,000 from his own misconduct 
or want of caution. This was below the average of the casualties 
in the five years, 1862.66; in those five years one passenger in 
about every 7,000,000 was killed—namely, one in about 13,000,000 
without any fault of his own, and one in about 15,000,000 through 
his own misconduct or want of caution, The result has to be thus 
stated approximately only, because there are. no means of ascer- 
taining the exact number of passengers subject to the mischances 
of the road. 

THE directors of the Metropolitan District Railway Company made 
an official inspection of the works on Thursday between Kensington 
and Westminster. The result of the inspection was considered 
satisfactory, both as to the solidity of the works and the ample 
provision made for light and ventilation. From the advanced state 
of the works it is expected that in the course of a few weeks the 
line will be opened for public traflic to Westminster Bridge, thus 
completing the portion of the “inner circle ” 
gate-street vid Kensington to Westminster Bridge. The opening 
to this point, it is believed, will have the effect of considerably 


increasing the traffic on the Metropolitan and Western Ext 





Nineteen passengers were killed, and 689 injured | 


railway from Moor- | 


NOTES AND MEMORANDA. 

Tue Chefoo gold mining experiments yield, in washing the dirt, 
100 dols. per ton, The quartz is highly auriferous. 

Mr. HULL states that the limestone district of Derbyshire was 
built up in the sea as a coral-reef, and not far from the shore, as 
in the case of the Great Barrier Reef along the coast of Aus- 
tralia. 

THE consumption of coalin Italy at the present time is estimated 
at upwards of eight millions of tons per annum, of the value of 
360,000,000 francs (£14,400,000), the average cost per ton being 45 
francs. 

In a paper read before the Geological Society, Mr. Hull shows 
that the coal-fields of Lancashire and Yorkshire were once united, 
and that they were broken and separated by the upheaval of the 
long range of hills known as the Pennine Chain, or ** backbone.” 

A GIAnT tree, of the eucalyptus species, was felled lately in the 
Dandenong ranges. At lit. from the ground the circumference 
was 69ft.; at 12ft. from the ground the diameter was 11ft, 4in.; 
at 78ft. diameter, Oft.; at 144ft. diameter, 8ft.; at 210ft. diameter, 
5ft. The tree was 330ft. high. 

By recent dredging operations in the Bay of Biscay, near the 
basin of Arcachon, at a distance of thirty-six leagues from the 
mainland, a quantity of molluscs have been obtained which had 
never before been remarked as inhabiting the French seas. Such, 
for instance, are the Negra costellta, lepton nitidum, leda 
tenuis, &c. 

ACCORDING to the last accounts from the Pennsylvania oil regions 
a discovery had been made of a regular oil-bearing stratum, at a 
depth not previously reached—an especially opportune circum- 
stance, since during the present year there has beena great revival 
in the demand, with a gradually diminishing supply from most of 
the old sources. 

THE value of gold coin and bullion imported into the United 
Kingdom from foreign countries and the colonies last year was 
£15,800,159, viz.: Bullion, £8,493.638; British gold coin, 
£2,080 421; foreign gold coin, £5,226.100. In 1863 the value was 
£19,142 665, viz: Bullion, £9,726.066; British gold coin, 
£1,506,330; foreign gold coin, £7,9 9. 

THE temperature required for absorption of hydrogen by plati- 
num is much below that at which the gas is again released; thus, 
some foil absorbed 76 per cent. at 100 deg., and 145 per cent. at 
230 deg. The condensed hydrogen has the properties of the 
nascent gas. Thus, palladium so charged reduces permanganate 
of potash, bleaches iodide of starch, throws down Prussian blue 
from ferrocyanide of potassium. 

Dramonps are being found in the chief Watubolis country, Cape 
of Good Hope, and a report has just reached us that one has just 
been found of very great value. Several have been discovered 
within the last eighteen months, valued at from £50 to £500. 
Many think it is singular that no small ones are found; but when 
we consider that the stones are found by natives it is very easy 
for the small ones to escape their notice. 

THE calico interest of the United States is an important one. 
The total product of printed goods in 1826 was about 3,000,000 
yards. In 1836 it reached 120,000,000. In 1855 there were 
twenty-seven print works in the United States, which produced 
in the aggregate 350,000,000 per year. The amount, at an average 
of ten cents per yard, was worth 35,000,000 dols., or £7,000,000. 
In 1854 the export of printed goods amounted to £600,000, The 
imports of printed cottons in 1856 reached £3,822,150. The exports 
in 1857 were only £357,137 worth. The total production of printed 
goods in 1860, according to the census of that year, was £1,549,728. 
There are 6,000,000 cotton spindles now in operation in the United 
States, of which over 2,000,000 are running on cloths for printing, 
and produce 450,000,000 yards. 


Wrovecnt platinum absorbs on the average 476 per cent., or 
about five times its volume of hydrogen; but this is the bulk of 
the gas measured cold after its extraction. When it was absorbed 
the temperature was about 1400 deg. Fah., which wouldfgive it a 
volume fifteen times that of the mass of platinum by which it was 
imbibed. To condense or compress the gasto this degree in fa 
space otherwise unoccupied, would require a force or pressure of 
fifteen atmospheres, but this compression isaccomplished in a space 
already occupied by one of the densest of metals, the interstices be- 
tween whose ultimate particles we cannot conceive ag ecoupying 
more than the ;,5, of its total bulk. To compress the fifteen 
volumes of gas into this space of yes, of a volume, would demand 
a force of no less than 15,000 atmospheres, or 225,000 pounds per 
square inch, and yet to this almost inconceivable power we here 
see the atomic attraction between the particles of the meta] and 
gas is proved equal. But if this statement staggers belief even in 
the face of demonstration, what shall we : to the case of 
palladium, which absorbs not five, but 643 volumes of the same 
gas. 

Ir is stated that M. Bertsch has found, what we knew 
before, that Epsom salts (sulphate of magnesia) dissolved 
in beer, together with a small quantity of dextrine (artificial 
gum), and in this state applied to a pane of glass with a 
sponge or brush, will, on crystallising, produce the same 
appearance as frost. The ephemeral productions of frost may thus 
be easily perpetuated ; but M. Kuhlmann, on being apprised of 
the fact, conceived the idea of going a step further, and transfer- 
ring those fairy-like creations to stuffs and paper. For this pur- 
pose he first got the crystallisations on sheets of iron, on which he 
afterwards laid one of lead. By means of a powerful hydraulic 
press the minutest details of the figures in question were durably 
imprinted on the soft metal, and a copy of them in relief was then 
obtained by galvanoplastics. But here another difficulty arose. 
In the impression of cotton stuffs the pattern must be continuous; 
whereas in M. Kuhlmann’s plates the lines at one end would clearly 
not coincide with those at the other, so that disagreeable inter- 
ruptions would be caused in the printed designs. This obstacle, 
however, has been overcome in a most ingenious manner by effect- 
ing the crystallisation on the cylindrical surface of aroller. A 
slight rotatory motion to it will prevent the liquid from accumu- 
lating at any particular point before it has evaporated. 


THE working of gopper mines on the Ligurian coast may be traced 
to a very remote era. The ore, generally speaking, is a copper 
pyrites, which yields from 16 to 12 per cent. of copper. The greater 
part of the ore obtained from these mines is exported to Swansea, 
where it realises about 200 francs per ton. The Apennines, on the 
coast between Genoa and Spegzia, appear to be the richest in copper 
veins. The most important mines are the mines of Loretto, Gal- 
linaria, and Libiela, in the neighbourhood of Sestri, about half-way 
between Genoa and Spezzi. The next in importance are the mines 
in the neighbourhood of Lavante, and if they do not yieldas much 
as those of Sestri it depends on the stupidity of the proprietors, 
who work them in a most primitive manner. At Mont Gove copper 
occurs in filaments and branches ina gangue of quartz. Numerous 
deposits of copper are met with in the Val d’Aveto, in the neigh- 
bourhood of Toryiglia, and in the communes of Apparizione, 
Struppa, and Saint Olave, which might be worked with advantage. 
The Apennines to the west of Genoa, although not so rich in 
copper as those on the east, still contain numerous deposits of this 
mineral, which might also be worked to advantage. The principal 
veins occur from Sestriponente to Voltaggio, and it is met with at 
Biccia, Acquastriate, Pratecci, and Monte Lecco, over an extent of 
four to five kilometres, at but a short distance from the road, which 
would tend greatly to facilitate the transport when once the work- 
ing of the mines was commenced. At the present time the total 
production of copper ore from the Ligurian mines anounts to about 
2000 tons per annum; but the industry might be greatly developed 
i b ing new mines, and by improvements and economy in the 
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MISCELLANEA. 


AN expedition is being prepared for picking up the lost Cuba 
cable. 

Mason Pauuiser, of ‘‘ chilled shot” celebrity, has been made 
a U.B. 

THE coal of the Moselle is being forwarded into the Longwy 
district. 

Tue Liége mechanical construction establishments still complain 
of a scarcity of orders. 

THE Swedish Arctic expedition is not wintering in the polar ice, 
but has returned to Tromsij, and probably, by this time, to Stock- 
holm. 

In Belgium the price of iron appears to be still hardening under 
the stimulating influence of the large contracts recently concluded 
for rails. 

Tue coal extraction of the French department of the Nord 
amounted in 1867 to 2,373,389 tons, as compared with 2,246,657 
tons in 1866, 

THE new system of working hours directed by the Admiralty for 
adoption in the royal dockyards wil! come into operation at Sheer- 
ness on the lst of January next. 

THE iron and coal interests of the kingdom will be more full 
represented in the present thanin any former Parliament, and will 
include the leading men in both trades. 

It is stated that Admiral J. O. Caffin, Director of Stores at the 
War Office, retires on a pension of £1000 a year, receiving also his 
retired naval pay of £400 per annum. 

A prosrectus has been issued of the Honduras Opal Mining Com- 
pany, with a capital of £60,000, in 12,000 shares of £5, to work 
certain mines in the department of Gracias, in the Republic of 
Honduras, 
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L I hquake, 
ob demand for coal is experienced in the Liége basin, prices 
are firm, and stocks have, to a great extent, dis uppeared. A simi- 
lar state of things prevails in the Charleroi district, and at Mons 
quotations are well maintained. 

THE notices of intended application to Parliament in the ensuing 
session for railway and tramway bills are seventy-eight, as com- 
pared with 109 for the session of 1868, 171 for the session of 
1867, 450 for the session of 1866, and 415 for the session of 1865. 

Mr. CHARLES LEE, architect of her Maj-sty’s Theatre, states— 
in contradiction of a report which appeared in two or three papers 

that ample funds were provided to rebuild the theatre by Earl 
Dudley and the insurance offices before the works were com- 
menced. 

THE demand for pig has increased in the Meurthe and the 
Moselle, although it is not active in the Mare. Quotations foriron 
have been well supported at St. Dezier, rolled iron from clear coal- 
made pig having realised £9 4s., and coke-made ditto, £7 12s. to 
£7 16s. per ton. 

Tue Austrian sea-going ironclad fleet consists of two frigates of 
the first class, three of the second, and two of the third. They 
carry an aggregate of 213 guns and 2592 men. There is also an 
ironclad battery of position, with an armament of 16 guns and a 
crew of 229 men. 

In the Royal Academy’s new rooms at Burlington House, there 
will b ample accommodation for all branches of art, and the rooms, 
unlike those of the formerly used building, are to be distinctly 
appropriated to each department—oil and water-colour painting, 
architecture, engraving, Kc. 

Tue strength of the Italian ironclad fleet is four frigates of 36 
guns, four of 26, and three of 22 guns each, one ram with 12 guns, 
two corvettes of 20 guns, two sloops of 4 guns, and two batteries 
of 12 guns each—in all 18 vessels, with an armament of 388 guns, 
and an equipment of 7358 men. 

Tue French Government are making the necessary arrangements 
for the erection of telegraph lines between Paris and Brest, and 
between Dieppe and Brest, for the special use of the French 
Atlantic Cable Company, which will connect, for the first time, 
London, Paris, and the United States by direct lines of telegraph. 

Oxe advantage afforded by liquid fuel is that, as the heat is 
equal in every part of the furnace, it is never requisite, as some- 
times happens when coal is used, to replace the metal in the fur- 
nace to complete the shaping of it. The finished article, whatever 
it may be, ig produced with the metal much less “ fatigued” than 
usual, 

For some time past the cotton spinning trade in Preston has 
been in a depressed condition. Ten mills are at present stopped, 
and 196 pairs of mules, containing 291,622 spindles, are thus 
standing. Most of the remaining mills are only making short 
time, some being only partially at work even during the portion of 
the week. 

Ir is stated on good authority that the proceeds of the late 
Russian Railway Loans are held in this country, and that they will 
be wholly devoted to the purchase of plant and other material 
connected with these undertakings. Belgium will principally par- 
ticipate with England in these transactions, the profits from which 
will flow into the manufacturing interest. 

In some of the more delicate processes of iron manufacture liquid 
fuel has been employed with beneficial results. Creosote, the oil 
used, is burnt in an ordinary reheating furnace of large size. A 
fine clear flame envelopes the form of iron which is being heated, 








and under ordinary circumstances the material is ready for 
fashioning in little more than half the time required when coal is 
used, 


AN order for hydraulic apparatus of the value of about £8000 
has been given out to Messrs. W. G. Armstrong and Co., of New- 
castle-on-Tyne; the apparatus is required for docks at Antwerp. 
The Cockerill Company is stated to have delivered a lower 
tender, but the contract was let to Messrs. Armstrong, as it was 
considered that they would be able to proceed with it more expe- 
ditiously. 

BRIGADIER-GENERAL Lrrroy, R.A., at present holding the office 
of President of the Ordnance Select Committee, has been appointed 
Director-General of Ordnance and Commandant of the Royal 
Arsenal, Woolwich, and the Z'imes is informed that Colonel Mil- 
ward, C.B., R.A., Aide-de-Camp to the Queen, Assistant Director 
of Ordnance, will be Deputy Director-General of Ordnance, and 
Deputy Commandant of the Royal Arsenal. 

Tae new tower of the parish church of Merians, France, fell to 
the ground a few evenings back, doing considerable damage to the 
roof and nave. he cause of the disaster was the elevation of the 
structure, without means being taken to strengthen the base, 


which at last gave way beneath the additional weight. 
Fortunately no person was in the building at the time, 
although only a few hours before the church was filled 


with persons assembled to hear the music of a choral society in 
celebration of St. Celia’s day. 

THE inquest on the bodies of the two men who were killed by 
the explosion of a boiler at Norris’ saw-mills in the Waterloo-road 
was closed on Wednesday. The defective condition of the boiler 
was shown by conclusive evidence, and the jury returned the 
following verdict :—‘* We wish to say that we consider this a case 
of accidental death, but at the same time we think that Mr. Norris 
ought to be censured for employing a boy not competent to feed and 
look after a boiler. We also wish Mr. Norris himself to be censured, 
as he is not a competent man to have anything to do with the 
management of boilers.” 
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THE subject of water heaters and superheaters is one which has 
received so much attention for the last twenty years that it is 
not a little difficult to drop upon even an idea in tion with 
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PIPE CONVEYING HEATED WATER TO BOILERS 


two pairs of jaws encircling each pipe, pivoted beiow their centre of 
gravity, so that they lean against the pipe and scrape it closely in 
tween each pair of ranges of pipe is a bar, through 





it which has not been ridden and written to death; we therefore 
turn with pleasure from the region of theory and experiment to 
that of {practical and well established results. Of these it is 
needless to say the numbers are few, and the facts far between, 
more especially in the case of water heaters, to which we now 
more particularly refer. We must say, however, that the system 
which we this week illustrate belongs essentially to the region of 
fact and not of theory, carrying with it the practical testimony 
of fifteen or twenty years working, and the accumulated 
results of application to about a million horse power of 
boilers. Before describing the plan on which Messrs. Green’s 
water heaters are constructed, we have a word to say on the sub- 
ject in general—a word which, in fact, we have often said before. 
In theory, a boiler should be its own water heater, and the pro- 
ducts of combustion should issue from its flues at so reduced a 
temperature as to be no longer worth applying to supplementary 
surface. This is the theory, and the correct theory. But the 
practice—and we will not say the unwarranted practice—has been, 
and js still, to construct boilers so closely calculated for the work 
they have to do at first, that the slightest increase of it necessitates 
forcing them, and destroys the correct relation of surface employed 
to water to be evaporated, with which they may have been de- 
signed. We say ‘‘may have been,” because we havealtogether left out 
the far more numerous cases where they have not been so designed. 
Under these circumst the question of boiler economy, where 
the products are issuing at over 400 deg., becomes one simply of 
the efficiency and durability of different plans of arranging supple- 
mentary surface, in almost all cases, for the purpose of heating the 
feed. The late Mr. Green, of Wakefield, made this subject a 
study from the time of his first application of a cast-iron tubular 
heater to one of the boilers of his own engineering works some 
twenty or thirty years ago, The boiler was short of steam and the 
new surface produced a marked improvement at first, but, as could 
daily be seen, the spare steam escaping at certain times from the 
safety valve grew less and less, the surface of the cast-iron pipes 
becoming rapidly coated with soot. This led by long and patient 
experiments to the gradual perfection of the now well-known 
scraping arrangement at once understood from our engravings, 
and of the efficiency of which the extended application for the last 
fifteen or twenty years is sufficient proof. The scrapers are simply 





which the pivots are secured, and which is caused slowly to rise 
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and descend by an automatic arrangement, constantly in action 
requiring but small power and no attention. 

The system may perhaps be more clearly seen in the case of the 
tubular boilers to which our second illustration refers. The large 
scale on which these heaters have been employed led to the con- 
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struction several years ago of fine works at Wakefield for their 
manufacture, now amongst the most flourishing establishments in 
the West Riding. rae 

The heaters are fitted in ranges of eight Pipes, each jointing into 
its socket in the horizontal pipes above and below, as shown ; these 
joints are all bored out and turned in special tools, and the end 
pipes are forced on to the eight vertical pipes at once ina hori- 
zontal multi-ram hydraulic press, no luting of any kind being used. 
The sides of the upper horizontal tube (which is square in section), 
are planed up, and, lying close together form the top of the smoke 
chamber containing the heater. These heaters are, in fact, supple- 
mentary boilers, and also very efficient and economical ; from 
which it may easily be understood that a rapidly rising trade in 
tubulous boilers themselves, constructed with equal care and on 
the same principle, has arisen. To these, as we have already said, 
our second illustration refers, the only difference being in the 
adaptation to them of a steam chest and connections. Messrs. 
Green’s works, now under the sole management of Mr. E. Green, 
are in themselves a model of a large and well-constructed esta- 
blishment in which most modern mechanical appliances are turned 
to account, 





SouTH KEnsincton Museum.—Visitors during the week ending 
5th Dec., 1868:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 8447; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10a,m. till 4 p.m., 1318; total, 9765. Average 
of corresponding week in former years, 7778; total from the open- 
ing of Museum, 7,936,810. 


Tue Sour YORKSHIRE COLLIERY OWNERS AND THE ADVANCE.— 
One of the largest meetings of colliery owners, who own mines in 
South Yorkshire, was held on Tuesday, at the King’s Head Hotel, 

sarnsley, for the purpose of taking into consideration the appli- 
cation made by the South Yorkshire Miners’ Association for an 
advance on the present rate of wages which are paid, or, in other 
words, to refund the 5 per cent. taken off in their last. A large 
number of delegates from the various collieries were present, and 
the matter was discussed at some length. At the close of the 
discussion the masters resolved not to grant the advance, as the 
present state of trade would not permit them todo so, What 
steps will be taken remains to be seen, but by some it is fi 
that the men will rush headlong into a strike, which would be @ 
very rash and unwise act. 
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GREENS TUBULOUS BOILER. 


(For Description see page 442.) 
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MACHINE FOR DESTRUCTION OF INSECTS, 
LARVZ:, OR EGGS IN WHEAT. 

Tue apparatus illustrated by the accompanying drawings is the 

invention of M. Nicaud, who exhibited it at the recent agricultural 

meeting of the region of Orleans. It consists of a cylinder of sheet 

iron, supported by a wooden frame; the door B is for inspection, 

or for cleaning out the machine. 

Within the cylindrical body of the machine are three hoppers 
D, on a vertical arbor, from which protrude three hollow arms, 
two of them mounted with wings or flyers. The arbor has a speed 
of 800 revolutions a miaute. 

The mode of action is thus described by the inventor. The 
wheat is successively flung from the three hollow arms against the 
inside of the cylinder, and by these shocks the eggs fixed on the 
grain are broken or detached and the larvx killed within the wheat 


LZ 


Un! ant) hh 


3 





itself; any insects that way be free are also killed. The grains 
which are not entirely eaten up are separated, the solid being 
retained, and the rest expelled with the dust by the opening C in 
the side of the cylinder; an inclined plain c which terminates at 
the opening, preventing the grain being carried away with the dust. 
A semicircular plate G serves to conduct the cleaned grain to the 
bars F, upon which it slides before issuing from the cylinder at H, 
and also to turn the blast of air produced by the wings of the 
lower arm F, against the bars F, so as to clear the grain from any 
remaining dust. In the best wheat, says M. Nicaud, the dust 
consists entirely of microscopic insects, eggs, and larve. The 
excellence of Paris-made flour gives importance to this and other 
means of cleaning wheat from all impurities before grinding, for 
no care can be to minute which tends to render purer, and conse- 
} wpe gag wholesome, so important a product as bread is for all 
@ wor! 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents, ) 





MR. W. H. WALENN’S CALCULUS. 
81k,—In your glimpse of what Mr. Walenn claims as his inven- 
tion, and to which he has given the dignified name of “ Uni 
jus,” you only give one instance of its application, but that 
one only is the most salient one, and if so, doesthis unitary calculus 
of Mr, Walenn differ at all from the old rule of ‘‘casting out 





nines,” which I was taught at school, when a very small boy 
indeed, and which may be thus briefly enunciated :— 

** Draw two lines cutting one another, so as to form four angles ; 
add together the digits in the multiplicand, and divide the sum by 
nine ; put the remainder, if any, in the top angle. Do the same 
with the multiplier, and put the remainder in the left hand corner. 
Likewise with the product, and put the remainder in the bottom 
corner ; multiply together the numbers in the top and left-hand 
corner, and the product ought to be equal to the numbers in the 


bottom corner.” 
Application to your examples :— 

Example 1,—2569 + 875 = 2,247,875; the sum 

of the digits in2369 is 22; 22 contains 9 twice, with 4 
remainder 4. The sum of the digits in875is 20; e>}$<4xe-g 
20 contains 9 twice, with remainder 2, The sum of 8 

the digits in 2,247,875 is 35; 35 contains 9 thrice 

with remainder 8. 

Example 2.-- 2349 X 876 = 2,057,724 ; the sum of 

the digits in 2349 is 18; 18 contains 9 twice, with no 

remainder. The sum of the digits in 876 is 21; 21 9 
contains 9 twice, with remainder3. Thesum ofthe S<5*0=0 
digits in 2,057,724 is 27; 27 contains 9 three times, & 

with no remainder. 

As you state, the rule will only show when the 
multiplication is wrong, not assure us of its cor- 
rectness. The rule evidently applies in the same manner to 
division, 

The reason why nines are cast out is because ten is the base of 
our ordinary notation; had twelve been the base of notation we 
should have had to cast out elevens. For the proof of the rule I 
may refer Mr. Walenn to most old-fashioned works on algebra, and 
to one modern edition—that by Bishop Colenso. 
November, 28th, 1868, CONTRACTOR'S ENGINEER. 





Srr,—I read with much interest your “Glimpse of Mr. W. H 
Walenn’s Calculus,” and quite agree with you that it is not an 
Same test of truth, although useful in saving time by a ready 
trial. 

I have for most of my life practised a method communicated to 
to me at school, founded on the peculiar properties of the number 
nine, which, I think, is less liable to error; and, indeed, I have 
never found it wrong, although it may be liable to suspicion of the 
same increment of uncertainty in wrong disposition of the digits 
as Walenn’s, The mode I have used is performed by adding the 
multiplicand together, dividing the product by 9, and placing the 
result aside. Proceed in the same way with the multiplier; 
multiply the two remainders together and again divide by 9, when 
the remainder should correspond with the remainder after treating 
the product in the same way asthe multiplicand. Thus—your 
figures—multiply 2569 by 875— 

2569—a 22 + 9 = 2 and 4 over 

875—b 20 + 9 = 2 and 2 over 

12845 8 

17983 
20552 


4a 
e8+8d 
26 


35 + 9 = 3 and 8 over 


2247875—c 


d 
On the left is a short and ready way in which the addition and 
division is done mentally, and the results only marked down, but 
ractice will enable the test to be made without writing a figure. 
t is an old plan, but worthy of its place alongside modern inven- 
tions of formule for the same end. 8S. W. WILKINSON. 
Stockport, 28th November, 1868, 





“KNIGHT'S NUMBERS.” 

Str,—As the worst of all plagiarists are they who discover our 
discoveries before we ourselves have discovered them, I am sorry 
to find myself gst the ber with regard to Mr. Walenn’s 
unitary calculus, which is identical with a method which I thought 
out for myself in 1857, and which I have used ever since in my 
class-room, but which with less modesty than Mr. Walenn I called 
by my own name, I have no doubt but that Mr. Walenn thought 
out his calculus quite independently, but Iam anxious to record 
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in your columns the fact of my baving published in 1857 a 
—? hlet containing the whole of Mr. Walenn’s calculus, and more, 
‘or I believe Mr. Walenn does not extend its action to more than 
the decimal system of notation. 

I enclose you a copy of the first edition of uy peel, copies 
of which were sent by post when first published to fessor de 
Mo: , to all the Fellows of Trinity College, Dublin, to the late 
Lord Brougham, and many other eminent scholars. Hundreds of 
my pupils have since then constantly employed the method; and 
indeed, it was a letter from an old pepill at! Newcastle-upon-Tyne 
first called my attention to the article on the calculus in your issue 
of the 27th November last. incipal, 

Civil, Military, Naval, and Collegiate School, Cork, 

Dec. 5th, 1868, 

[We have examined Mr. Knight's pamphlet. 

his statements.—Ep. E.] 





It fully confirms 





OVERLAND ROUTE TO CHINA. 

Sm, —Will you kindly allow me to correct a slight error in your 
issue of the 27th, by which it would appear that the railway pro- 
posed by me would run from Calcutta or Khorsteah to Canton on 
the Yang-tse-Kiang river. It should read to Canton or the Yan-tse- 


I may mention that in the selection of the highest navigable part 
of that river as a terminus some care has been taken and statistics 
gone into; for instance, when comparing it with Canton, the “‘ city 
of perfection,” to which so many misfortunes have occurred within 
the last few years. In 1842 the opening of the northern ports ; in 
1854-6 the insurrection, burning of the Fatshan and foreign fac- 
tories, its blockade and capture, and the additional imports to 
meet the immense expenses caused by the Taeping rebellion, not a 
little conduced to banish trade, As an illustration of its commer- 
cial decadence I quote the latest consular returns :— 


1845 1863 1864 
Total Exports £6,622,726 .. £3,862,039 .. £2,361,424 
Total Imports 3,046,942 2,281,354 .. 2,053,539 


This decrease clearly proves that the commerce has been and is 
flowing through other channels, for the export and import returns of 
the free ports on the Yang-tse-Kiang show a corresponding in- 
crease, 


By the direct route, or that vid Dacca, Ido not mean to cross 
the river close to that town, but at a — to which shipping has 
access much nearer its mouth, the laden trucks being run on 
to steam ferries as in America. The Chinese envoys are favour- 
able to the project, and I have no doubt the Government will 
every assistance towards it. MatrHew A, PURCELL, C. 

110, Cannon-street, E.C. 





THE NEWENHAM ACCIDENT. 

Sir,—We have read your leading article in your impression of 
Nov. 13th, on the Newenham accident, in which you so ably 
advocate the use of signal lights to be dropped from the rear of a 
distressed train to warn the driver of a fcllowing train the 
proximity of the train in advance. In justice to ourselves, we beg 
to inform you that we had previously invented and patented that 
which you so strongly r Jed and claimed priority of 
thought. : 

Without imputing to you for a moment of having received in- 
formation from any source, it seems a very remarkable fact that we 
should have secured our invention on the 9th and filed on the 10th, 
and your article should appear, as if written expressly, upon our 
invention and published on the 13th. 

Atlas Iron and Steelworks, 

Cardiff, Dec. Ist, 1868. 

[Coincidence of invention is so common that our correspon- 

dents’ note hardly requires comment. }—Eb. E. 





Wuyey Bros. 


RAILWAY CURVES, 


Srr,—A communication from ‘‘Contractor’s Engineer,” in your 
issue of the 4th of December, contains a paragraph which appears 
to have been written without due consideration. It is as follows : 
“Mr. Airy seems to think that a greater strain is put on the rolling 
stock when first entering the curve than rwards, otherwise there 
can be no advantage in having an easy curve at the commencement 
of the sweep, compensated by a very sharp curve in the middle. 
Now, this cannot be the case, unless the rolling stock in running 
round a curve gathers as it goes coma turn along that curve, 
independently of the constraining outside rail—or, in other words, 
unless on leaving an ordinary curve it moves along the 
tangent initially under constraint.” 

Now, as on all curves the outside rail should be raised soas theore- 
tically to exert no force on the flange of the outside wheels of trains 
passing over it, it is evident that it is incorrect to use the expres- 
sion *‘the constraining outside rail.” Exception is taken to this 
with the wish to show that Mr. Airy is perfectly right in assuming 
that a ter strain is put upon the rolling stock at the commence- 
ment of a curve of uniform curvature than at any other part. As 
it is incompatible with a good road to have a sudden elevation of 
the outer rail, common sense teaches us that the curvature should 
gradually increase, so that we may be enabled to have on all parts 
of the curve one rail raised above the other in proportion to the 
curvature, 

* Contractor’s yoy ” must have entirely neglected to have 
taken into account this elevation of the other rail or, he would not 
have written—‘ Unless on leaving an ordinary circular curve it 
moves along the tangent initially under constraint.” Words in- 
tended to be pithy and conclusive, but in the place used a? 
able. R. A.S., BR. 

December 8th, 1868. 

THE BAROMETER AND COLLIERY EXPLOSIONS. 

Srr,—Your leader of the 4th instant somewhat strengthens 
a scepticism I have long felt, as to whether barometrical changes 
had in themselves so much to do with colliery explosions as is 
generally thought. I am myself disposed to think that the hygro- 
metrical state of the atm ere has fully as much influence. Some 
little time since at this colliery, before the ments for ven- 
tilation were completed, we worked wtheu) engitieg but natural 
ventilation, and this gave me excellent opportunities of observing 
the effect of atmospherical changes. The depth of the mine is 410 
yards, and the temperature of the coal 73 deg. Fah. When the 
wind was in the north or east we had a ventilation of about 
25,000 ft. per minute, and the water gauge between the shafts was 
Ys in. If the wind veered round to the south or west without the 
air becoming warmer, there was a most marked change in the venti- 
lation the quantity would fall to 15,000 cubic ft. per minute, the 
ventilating pressure to ~; in. Barometrical changes appeared to 
have but little influence. I was somewhat puzzled to account for 
this, until I used the wet-bulb thermometer. I then found that at 
all times the air in the u t shaft was at or near saturation point. 
When the wind was in the south or west the air in the downcast 
shaft was also saturated; when, however, the wind was in the 
north or east, it was more or less dry. A reference to Mr, Glaisher’s 
tables showed that there was a marked excess in the weight of dry 
over saturated air, and this explained the meee. 

I now turn to a table published in Mr. Dic! n’s report for the 

ear 1866 of the barometrical changes for the week ending 13th 
mber, 1866. I there find that on the 10th, with a rising 
barometer, the wind being south-west, occurred the Bank explo- 
sion; and on the 12th, with a falling barometer, wind south-west, 
was the Oaks explosion; and on the 13th, wind south-west, with a 
falling barometer, occurred the Talk-o’-th’-Hill explosion. I can 
not put my hands upon any record of either the metrical or 
hygrometrical state of the air at the time of the Ferndale explosion, 
but I distinctly remember that it was on a foggy day, and it fol- 
lows that the air must then have been saturated with moisture. 
You will see by this I am disposed to think that the hygrometrical 
state of the air has more influence than is generally thought in 
causing gas explosion. A falling barometer would undoubtedly 
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bring out the gas harboured in goaves and crevices; and if it should 
happen that at the same time the air should be saturated with 
moisture, and the ventilation consequently slack, we have all the 
conditions for a heavy explosion. I do not wish it to be thought, 
that with a perfect furnace or fan ventilation the quantity of air 
flowing through a mine will vary to quite so great an extent with 
the hygrometrical state of the air, as in the instance [ have given 
you above. but I shall hope to give youin ashort time figures to 
prove, even with this, that it has a considerable influence. 

I cannot believe the passage in the report of the Hindley Green 
accident on which you base your strictures on furnace ventilation. 
If flames did run back from the furnace, they were not from the 
coal burning there, but from the gas in the mine, which probably 
fired the furnace. I may remind you that the best constructed 
furnaces are fed with fresh air from the downcast pit bottom, and 
that itis totally impossible for the return air from the miue to 
come in contact with the fire. The relative advantages of furnace 
and mechanical ventilation cannot be decided in one paragraph. 
No mechanical ventilation yet constructed can give the amount of 
ventilation which some furnaces have produced; but this is a some- 
what large question, and I should like at some future time with 
your permission to consider it more fully. ‘The steam jet to which 
you refer was tried by Mr.Gurney and Mr. Foster, I think in 1849, 
at Seaton Delaval, but the experiments were not successful. The 
jet will giveastrong blast, as, for instance, in a locomotive chimney, 
but it will not draw a large volume of air through a mine in the 
experiment you mentioned, the 20,000 or 30,000 cubic ft. per minute 
produced would be totally insufficient to ventilate a large mine, 
The fact of the matter is the whole system of ventilation in a great 
many parts of the country wants a thorough change. In the great 
bulk of the collieries the current of air is taker d the facesand 
edge of the goaves, and restricted i tain c s, and immense 
areas where the coal has » roads either 
driven in the solid coal, or ractically airless. 

What is wanted is a great i f ] 

a system of goaf ventilation 
in the mine shall be kept cle 
Hucknall Colliery, Dec. 3 
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Paris, December Sth, 1868, 


ELECTRIC COMMUNI TRAINS, 
Srr,—I would submit notice of your 
readers:—With reference to electric n tion in railway 
trains, one of the hindrances to ¢ hink, to be found in the 
various coupling of the conduc 2 are liable to corro- 
sion or to work loose, the failure of one impairing the efficiency of 
all; and taking into account the number of couplings, one between 
each carriage, their failure does not seem an unlikely event. The 
rfect contact of the metallic surface can only be ensured 
by the use of mercury, but objections may be urged against its use 
in practice, to set aside which, if possible, I would suggest the 
following arrangement :—-The coupling to consist of a cylinder or 
cup of copper, fixed vertically to the side of the carriage, and 
partially filled with mercury, with internal bore somewhat larger 
in diameter than the wires inserted, the orifice at top filling the 
same; the bore to be of sufficient depth, say from 2in. to din., to 
revent the escape of mercury from any concussion when the wire 
is wanting—if thought necessary, a small spring slide might 
be simply attached to close the orifice on withdrawal of wires. 
The end of the wire, or flanged pin attached to the same, when 
inserted, to be fixed in position by an ordinary screw coupling 
ring. I would submit that this form of coupling, equally simple, 
and not requiring longer time to adjust than an ordinary one, 
would afford double security, it being, without the mercury, as 
efficient as an ordinary coupling. The surfaces of the wire and 
cup might be amalgamated, and thereby perfect continuity 
attained. ‘here is, again, difficulty and expense incurred in 
maintaining the batteries in working order. I would suggest that 
a small electro-magnetic apparatus would be more efficient, 
arranged somewhat as follows:—<A spiral spring, kept wound up, 
to be connected by the intervention of simple gearing with the 
apparatus; on a handle being touched by the passenger, a ratchet 
or detent would be raised, and the spring thereby released. Afew 
turns of the induction coils would transmit a current sufficient to 
raise, by means of an electro-magnet, a small detent, thereby 
releasing a similar arrangement of gearing connected with a 
whistle or bell on the engine, which would then be sounded. One 
apparatus for each carriage would be sufficient, with simply a wire 
to raise detent, communicating with each compartment. I would 
submit that the first cost of this apparatus would repay itself in 
the saving of material consumed by the batteries, and of the time 
necessary to keep the same in efficiency, besides giving more 
certain results. S. J. PRESTON. 
5, Salisbury-street, Strand, London, December 9th, 1868, 
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LIGHTHOUSE APPARATUS AND LANTERNS. 

S1z,—Having seen a report in your excellent publication of a 
paper lately read by Mr. David M. Henderson, before the members 
of the Institution of Civil Engineers, on lighthouse apparatus and 
lanterns, and professing to be a sequel to one read by Mr. J. T. 
Chance, during the session 1866-67, on the optical apparatus of 
lighthouses, I shall be obliged by your allowing me space for a 
few remarks on Mr. Uenderson’s want of information respecting 
what he attempts to describe. 

To begin with the glass. He states the mixtures used for French 
glass give a refractive index of 1°54. Such may be the case, but 
the composition given by him as producing this refraction is very 
doubtful; besides, it is well known to all who are practically 
engaged in the making of lighthouse glass, that uniform index of re- 
fraction cannot be maintained; since, in six pots of the same 
mixture, it will vary to some extent. Whatever liberty he may 
take with lighthouse lanterns, he will find glass and its mixtures 
too stubborn in their qualities to be bound by such rules as he has 
prescribed for them; infact, the mixture stated in his paper is not 
used either at Spon-lane, or any other place where glass is cast in 
large bodies and in contact with iron. 

Being present when his paper was read, and having much ex- 
perience in regard to matters of this kind, it struck me that the 
elevation of his furnace was very imperfectly drawn, and must 
have left those present in doubt whether his description or his 
diagram was correct; and with regard to his philosophy about 

; 5 had he beer 

would have given a 
very different descriptic : e required for drying the 
ots, his information must surely have been derived from 2 
ook of ancient date, since no experience of late years agrees with 
it. His iron mouth-piece, employed to facilitate the pouring of 
the glass, is quite a fallacy. Such an addition would be neither 
useful nor requisite, but very detrimental. His description of the 
vessels for separating the emery powder into different degrees of 
fineness is not only imperfect but absurd, and if he ever saw the 
process he must have mistaken the tubs which receive the emery 
after it is separated for the separating vessels, which are not tubs 
either in shape or material. Whatever th¢y may be, they are 
arranged in such proportions as to produce the required degrees of 
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fineness, the numbers of the emery being in inverse proportions to 
the capacities of the separating vessels. He is equally at fault 
with respect to his description of the rouge, as only one quality is 
used. In this case he must also have judged from the external 
appearance, without examining the internal construction. Some 
of Mr. Henderson’s diagrams, illustrating the modes of grinding 
the different shapes of glass used in lighthouse apparatus, are 
more worthy of a place amongst the curiosities of the British 
Museum, than of being exhibited on the walls of a scientific insti- 
tution. They are simply caricatures of the real things, and 
would only mislead those present to a great extent. From my 
own experience, I can say calculations are all very well as a start- 
ing point, but if the prism, lens, or ring, when ground according 
to these, does not produce its intended result, the man of practice 
must then step in and show that unless theory and practice be 
combined, correct results cannot be obtained. The result of almost 
infinitesimal differences, in this branch of optical science is known 
only to the practical man; and unless calculations are supplemented 
by his skill, they will, in nine cases out of ten, prove mere 
stumbling blocks. No one knows the importance of this more 
than Mr. J. T. Chance, who has devoted years of his valuable time 
to the most minute investigation of all the intricacics connected 
with this subject, and whose success is apparent in the state of 
perfection to which English lighthouses are now advanced, 

St. Paul’s-road, West Smethwick, A Pracricat MAN, 

Birmingham, Dec, 8th, 1868. 
THE CHANNEL RAILWAY, 

Sir,—Referring to my letter on the Channel Railway, which 
appeared in the 672nd number of THE Enaineer, I beg to again 
address you on the commercial prospects of the undertaking. It 
may be mentioned in the first place that there are no preliminary 
expenses or law charges, or expenses for compensation, or if any 
of these, next to none; (2), That this line will connect the two 
first nations of the world together, viz., England and France, whose 
trade is already enormous and constantly increasing; (3), That the 
line itself would be as straight as an arrow and level asa lake; 
(4), That, therefore, the working expenses would be decidedly 
Lastly, and especially, That the traffic would be immense ; 
in fact, something positively enormous. i 


may be safely assumed that the trattic in passengers, merchandise, 


and in minerals would be, both winter and summer, constant and 


incessant, ever and anon increasing both night and day. 


Speaking according to probabilities, it is believed that this rail- 


way could be made for £10,000,000, and that when made it would 
command a premium of £20,000,000, or be worth £30,000,000 
altogether. 
Channel Railway 


would be 


shape of CONFIDENCE ! NAPOLEON, 


EMBANKMENT THE STRAITS OF DOVER. 
Srr,-—My letter of the 26th of October, in which I proposed to 
unite France and Britain by an embankment, has been freely com- 
mented upon by yourself —very summarily—and by at least two of 


your correspondents. 
The object is one of so much importance that schemes for its 


ACROSS 


| attainment will crop up and be discussed until we are able to crass 


the Straits in some way other than by steamboats or floats, 

I believe that the more fully and freely the schemes which are 
proposed from time to time ed by all and suudry pro- 
fessional and non-professional, the more information will be 
gained, and it is possible some one may hit upon the ** happy 
thought” by which the great object may be attained. The Crystal 
Palace was the design, not of an architect, not of an engineer, but 
of a gardener. I humbly submit, then, that the suggestion of a 
“*navvy,” or ‘any other man,” may be worth consideration. 

The remarks of your correspondent ‘‘B. O. W.” are couched in 
such a kindly spirit that I cannot but notice them. I do not pre- 
tend to answer his objections I feel satistied he knows more of 
the subject than I can pretendto. I can only say that they fail to 
convince me that the scheme I propose is impracticable, although, 
no doubt, there are more difficulties than at first-sight I thought. 

If a commission of French and English engineers were appointed, 
with full powers to spend, say a million of money, in making ex- 
periments and observations, and in considering the schemes pro- 
posed and the whole subject, much good would undoubtedly re- 
sult, and difficulties supposed to be insurmountable would vanish, 
We have only to look at a few of those apparently insurmountable 
difficulties overcome within the last thirty years to be aware of 
this. Giffard’s injector was thought an impossibility, a French 
philosopher thought the ‘‘ cable” would not last a month, Stephen- 
son said the Suez Canal would never be made ; we know better. So 
with the Channal Railway; it is only a matter of time. 

Ist December, 1863. A Navvy, 
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LONG AND SHORT ARMOUR-CLADS, 

S1r,— In the letter from Mr. E. J. Reed, the Chief Constructor 
of the Navy, which you publish in your last number, and which I 
have incidentally read, the following statement occurs :— 

** But before leaving this second point I will again refer, fora 
moment, to your quart and pint pot argument. You seem to think 
that the size of a big ship is necessarily in her favour, as regards 
her power of carrying guns and fuel. Never was there a greater 
error. One of the primary conditions of a man-of-war’s design is 
to conform to a given load draught of water, not only because an 
excessive draught is objectionable, but also because a given height 
of port must be maintained. Now the Minotaur already draws 
more water than the Bellerophon. Their load draughts are :— 

Forward, Aft. Mean, 
ft. in, ft. in. ft. in, 
Minotaur co co ce co 26 O oe oe 2610 «2 « 26 5 
Bellerophon .c oc co oc SLAL oe oe 26 8 we oe 246 3h 
And this large draught of the Minotaur results, I say, from the fact 
of her having very long and fine extremities covered with armour, 
which do not nearly float themselves, but which drag down the 
whole ship bodily. To talk, as youdo, about such a ship being 
able to carry additional guns and coal to the extent of hundreds of 
tons, is to lose sight of the fundamental conditions of the whole 
quest.on.” 

Mr. Reed, in this statement, compares ships having long, sharp 
ends like those of the Minotaur, with ships built like that of the 
Bellerophon, and draws an inference from that comparison un- 
favourable to long armour-clads. But if the Minotaur is injudi- 
ciously formed, and if the Bellerophon is judiciously formed, a 
comparison betwixt these ships cannot be a fair comparison be- 
twixt long and short armour-clads, 

If Mr. Reed will take the Bellerophon, and put 100ft. of strength- 
ened midship body in the centre—which would make that ship as 
long as the Minotaur—can he say that the elongated Bellerophon 
would not be impaired in carrying power for guns and fuel? He 
cannot say so, and his position in the above extract from his letter 
is entirely untenable. 

For similar reasons, other conclusions in this letter are unsatis 
factory. Mr. Reed states that the Bellerophon is fitted with im 
proved machinery which the other ships mentioned in his letter do 
not possess ; and that condition, jas well as others— probably of 
the several ships being ditferent—the comparisons he makes fall to 
the ground. 

lf Mr. Reed will kindly favour you with the following informa 
tion, those of your readers who take an interest in this subject 
would, perhaps, assist in arriving at conclusions regarding the 
question you have in hand :— 

Length, breadth, and depth of his several ships; draught of 
water and length of port-sills ; displacement ; grate surface of the 
boilers ; heating surface ; working pressure of steam ; number of 
steam cylinders ; diameter and length of stroke ; kind of engines ; 
indicated horse-power ; speed of ships ; time of a revolution of the 
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In conclusion, I beg to submit that the making of the | 
as good as a Christmas-box of | 
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£100,000,000 to England and France, and Europe generally, in the | jy 1949 Italy begins. 
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| beat us, in nine cases out of ten, out of the market. 
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that information con- 


ship, Other data are important, but from 
clusions of interest could be drawn. 

On armour-clads of one kind or another millions of m one 
been spent, and millions will, no doubt, yet be spent Sent 
facts of a subject of so much importance should not be left & “ 
elicited by a desultory correspondence in a journal; and I come 
humbly suggest the propriety of a commission being sonia a 
investigate the whole subject of armour-clads, That sonamniont - 
should contain official and non-official professional memb on aa 
should be presided over by a non-oflicial builder, eas 

Such a commission—for which their are precedents —would, I 
believe, develope evidence and facts of the highest importance \ 
the result supported the views of those now in authority #0 na : 
the better; but if it did not, the advantage of the pa lee tsa 
labours would be measured by millions sterling. In aca. 
the public, who pay the money, would know to some extent a i 
events, the amount of propriety with which the money asia te 
a knowledge of which they are, at present, entirely ignorant, The’ 
know little more than that there is a wrangling among the deuten 
in which the interest of the pctient is likely to be overlo 
The halo of official mystitication which is sometimes thrown arour i 
the subject of this latter is entirely groundless, and would for a 
be dispeiled by such a commission. — 

The subjects of modern ordnance of iron ships, and of com- 
posite ships—are under no obligation to official sources, and if op 
portunity offered armoured ships might possibly be added to the 
list. J. G. Lawnie, 

Glasgow, 9th December, 1868. : 
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FOREIGN COMPETITION | 
TRADE, 
Mr. Joun Rosinson, of the Atlas Works, Manchester, 
having in a written form supplied the Trade Union Com. 
missioners * with information upon the extent of the 
competition of continental engine-makers with the British 
engine builders, as shown in the ex the company 
of which he is a director, summarised in reply to Sir 
William Erle, a tabulat tateme s ws:— 
In the year 1839 our supp 
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motives for foreign countries 
I total production, In 
1839 we made for England twenty-one locomotives, and for foreign 
countries we made twenty-six, so that you see we made more for 
abroad than we did for England. In 1840 we made for England 
twenty-six, for foreign countries eighteen, and so we go on. Taking 
the year 1841, Holland then begins to be the customer as her 
railway system gets developed, and buys locomotive engines. Then 
In 1843 Russia begins. Then in 1844 Russia 
ceases entirely for a time, her railway system does not get developed, 
And now France and Germany compete with us for Russia, and 
Then in 1846 
France ceases to be a customer, and begins to make her own 
engines, In 1847 Germany, which had been one of our best cus- 
tomers, entirely ceases, and we have no demand either from France 
or Germany efter that time, except for perhaps one or two engines, 
I am speaking in general now. In 1855 we began with such 
countries as Egypt, then Prussia then South America and 
the colonies. But it will be found on looking at all these figures 
that the proportion of engines supplied for abroad since the year 1855 
or 1856 has been constantly diminishingascoupared with the number 
supplied for England, indicating what in fact the actual returns 
show, that the foreigners are becoming y manufacturers for 
themselves, but manufacturers for other countries than their own, 
and, therefore, competitors in neutral markets, 

Bringing the matter still nearer 
asked Mr. Robinson if he had any 
whether the continental makers com 
in supplying our home market! 

As was to have been expected, Mr. Robinson adduced 
that one instance which has led to a large amount of dis- 
cussion lately, and upon which, owing to the evidence 
respecting it, given by Mr. Allan at the first sitting of the 
commission (March 20th, last year), a very different con- 
clusion, as to the character of the foreign competition in 
this one of our industries, has been entertained by some 
people than the facts would seem to warrant. Mr. Robin- 
son said :— 

There have been several cases, and one in particular, which was 
referred to in Mr, Allan’s evidence, namely, the case of Schneider 
and Company, of Creusot, who took an order from the Great 
Eastern Company for forty locomotives in the year 1865, and 
they delivered a certain number of these engines, and I believe 
that those engines were pronounced (in fact, I put it in evidence) 
to be of a most satisfactory construction, and the workmanship 
was excellent—in fact, equal to the average of English manufactures. 
In the specification which was issued by the engineer of the com- 
pany at that time, Mr. Sinclair, and which I have with ine, a very 
large proportion of the materials specified for those engines were 
to be of the steel of Krupp, of Essen, of whom you have already 
heard from Mr. Beyer’s evidence. Mr. Allan putitin evidence that 
he thought a great amount of those engines was made in Yorkshire. 
Now what I merely wish to say in reply to his statement is that 
a large portion of the material was specified by Mr. Sinclair to be 
of this manufacture at Essen; the crank pins, tires, axles, piston 
rods, slide bars, slide spindles, and tender tires, which are all im- 
portant parts cf an engine, were to be procured from Mr. Krupp, 
of Essen. Therefore, neither an Englishman nor a Frenchman had 
the supply of these, but the contractor, whoever he was, had to 
go to Slr. Krupp, and buy them from him, And with regard to 
the boiler plates, which are perhaps the most important part of 
an engine, they were specified to be Lowmoor, what we know 
technically as the best Yorkshire iron; but I believe Mr. Schneider 
made those boilers from the iron constructed by his own firm; he 
is an ironmaker as well as an engine maker. I merely say this to 
show those engines were absolutely not made in Yorkshire, but 
made in France, and one of them was exhibited in the year 1867 
at the French Exhibition. 

Mr. Allan, when questioned upon this matter by Sir 
Daniel Gooch, at the tirst sitting, guarded the statement he 
made, and said that whilst he had been informed, he never- 
theless “could not vouch for the correctness of it,” that not 
only were the tires completed, but that the cranks and 
wheels were completed, and the axles as well, in this 
coantry. Those parts, he explained very correctly, form 
avery important part of a locomotive; and he drew this 
inference, that if “they insist on coming to England for the 
material, even according to the Eastern Counties’ view of 
the question, it only proves this, that we have a superior 
material in this country to that which they have got 

here.” As to the first part of the statement—and we 
draw attention to it the more because Mr. Allan, at the 
close of Mr. Robinson’s examination, wished it to be 
observed that he spoke with caution upon the point when 
he was under examination— Mr. Robinson said in reply to 
Mr, Allan:— 

I have to say that the crank pins were very likely completed a 
Essen, that the tires were very likely completed at Essen, and that 
neither axles nor wheels were in this country till they came in 
with the engine in a complete state. I cannot vouch for the thing 
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further than this, that I know the practice of the Great Eastern 
Railway Company. We have made engines for them, and they 
would not be pted if those specifications were departed from; 
but that is a fact which can be easily ascertained from the Great 
Eastern people themselves. 

In further corroboration of his statement Mr. Robinson 
handed to the commissioners the specifications for the 
engines in question. As to the inference which Mr, Allan 
drew from the supposed facts, Mr. Robinson, adverting to 
the evidence of Mr. Reyer, which we gave in our last 
remarked: “You have heard Mr. Beyer say that the foreign 
manufacturers produce some material used in the eonstruc- 
tion of engines certainly of a better quality.” Later on in 
his evidence, he said upon the same subject: — 

1 believe that M. Schneider is able to make his engines quite 
as satisfactorily as English firms; and I know to my own cost that 
last year, when negociating a contraet for forty engines for Russia, 
when I thought that I had the thing in my own hand, Mr, Schneider 
walks in and takes it off. 

Nor would Mr. Robinson yield the point in respect of 
plates for boilers, On this matter the following is the 
shorthand writer's transcript of what took place. Mr. 
Mathews (ironmaster), is the interrogator:— 

What are the ‘‘au bois” boiler plates to which you refer in your 
statement? They are charcoal boiler plates, I have made a state- 
ment there of the cost of boiler plates in France, and actually 
delivered at our works from France, as compared with a similar 
quality made in England. You cannot make a similar quality in 
England, can you? We have a similar quality in this sense, that it 
corresponds in the minds of engineers with the other. There are 
no charcoal boiler plates made in England, are there? No, but 
supposing that you are an engineer and specify a boiler of a certain | 
quality, we may fairly say that “au bois,” the French charcoal 
plate is equal to Lowmoor, and I may say that the French char- 
coal plate we can buy at 26s. per ewt., whereas the Lowmoor, a 
similar size, costs us 50s. per ewt. delivered at Manchester. If it 
were not for the imperative character of the specifications which 
oblige the English locomotive makers to use Lowmoor plates, 
as good a quality might be obtained at 26s. from Staffordshire as 
you pay 30s. for here? That, I, as a locomotive maker, cannot 
admit. All I have to say is that locomotive boilers are made in 
England of that quality at that price. I would most willingly 
go to France, by permission of the engineer, and get the *‘ aw bois,” | 
because I have tried it. That is exactly the question which M. 
Schneider asked me at the French Treaty Committee, whether we 
always made our boilers of Lowmoor, he having in view the 
manufacture of his own iron. At all events it is quite clear 
that we are just on the balance with them as regards competition. 

As to the extent to which we may look for further 
competition at home, Mr. Robinson, still in reply to Mr. 
Mathews, said that he could not go so far as to admit that 
instead of England supplying all the continent of Europe, 
together with a part of the East, with locomotives, that | 
demand had ceased, and the Continent was actually supply- 
ing the wants of this country. 

I do not think that with the specifications made by English 
engineer's, people on the Continent are likely to supply this 
country with engines. But what seems to me grievous is that 
such firms as ourselves and Beyer’s, having had large contracts with 
the Continent, are now beginning to find that market cut off. I 
may say this, that a number of engines have been ordered by East 
India railway companies (I do not mean only that particular one | 
called the East India Railway Company) from abroad as a question 
of price. The English specifications have not hindered such firms | 
as Esseher and Wyss, of Zurich, and Kessler, of Wurtemburg, | 

ing orders for Indian railways, which is in fact coming to our 
own home market. 

As was to have been expected Mr. Hughes drew the 
attention of Mr. Robinson to the facts which at other 
meetings of the commission had been cited on behalf of | 
the unionist, to show that the foreign competition which we | 
experience is not so severe as some would wish to have it | 
inferred. Mr. Hughes inquired how Mr. Robinson accounted | 
for the fact that the Goverument export returns showed that 
steam engines had steadily risen, and that even last year the 
exports under that head showed an increased value upon 
the year before of upwards of £200,000, for whilst in 1866 
the value was £1,760,000, last year it was £1,994,000. Mr. 
Robinson’s reply was that even such a development of 
railways as is now taking place in Russia and India might 
account for that. It might be that not only would the 
Continent be busy, but we should be busy too. When 
those engines were taken for instance, by Schneider and 
Company, at the Creusot Works, all English locomotive 
builders were very much occupied, and their prices of course 
were naturally higher prices. On the other hand, “ the 
development of the toad of the French manufacturers by 
the extension of their works had been so large that they 
were slack at that time, and the consequence was that they 
were glad to take work at almost any price.” At the present 
moment (he said) I consider that the position of employment 
on the continent of Europe in our particular trade is ex- 
ceedingly brisk. We can now yet orders for other countries, 
such as Russia and Holland, which last year we could not 
have taken.” He could not admit that it was, as Mr. Hughes 
hinted, “veer and haul,” at least if they took “long runs.” 
In response to Mr. Mathews, Mr. Robinson intimated 
his opinion that notwithstanding the development of the 
railway system, the progress of exportation, beginning with 
the year .849, had not been nearly so great in late as in 
previous years. In proof of this he gave the following 
figures:—From 1849 to 1854 there was £665,000 worth of 
steam engines and other machinery exported. Between 
1855 and 1860 the export value had made the enormous 
rise to £1,610,000. But taking the period from 1861 to 
1865 it grew only from £1,610,000 to £1,862,000, This 
state of things he attributed to the fact that we had now 
competitors in almost every country of Europe, where 
before we had the market in our own hands. 

We now come to the consideration of the share which 
unions have had in producing this competition. Upon 
this point Mr. Robinson’s evidence is by no means emphatic. 

In reply to Sir William Erle, he said :— 

I think that it is exceedingly difficult to trace what has been the 
cause of the increascd competition between ourselves and the 
foreigner. It has just arrived at this point: supposing that we 
can make an engine for £2000, and that the foreigners can make it 
for £1980, in all a re they would get the order. 
Now everything that c butes to the fact that ours costs us £20 
per engine more of course gives them a facility in competition, and 
among the list of things that contribute to increase our price in 
this country of course there is the question of wages. [The 
amount which would be paid for wages out of this £2000, Mr. 
Robinson estimated at £400. } 














Comparing the scale of wages paid by the firm which is 
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regarded by Mr. Robinson as the most serious competitor 
of Great Britain, Mr. Robinson subsequently showed that 
the scale of wages paid at Creusot made the amount paid 
to their workpeople by the engine builders of this country 
upon every locomotive turned out nearly double the sum 
paid by Messrs. Schneider and Company. That firm em- 
ploys perhaps 2000 hands in their engine factory. The 
average of all these would, Mr. Robinson estimates, be 
2s, 1ld, per day, of eleven hours each, whereas at the Atlas 
Works the average pay is 3s. 103d. per day of ten hours. In- 
cluding the piece-work, the pay of the men in the employ 
of the Atlas Company was 4s, 5jd., as compared with the 
2s, 1ld. received by the men in the service of Messrs. 
Schneider and Company. 

At this point Mr. Hughes put a question to Mr. Robin- 


son as to whether he wished wages in England to go down | takings. The principal parts of the Great 


bundle, and carried over the mountains to Merthyr; but on the 
last stage of the journey, happening to put up for the night at a 
wayside public-house, the two men forgot their bundle, which was 
left in the kitchen when they when to and in the morning to 
their horror the servant girl confessed she had lit the fire with 
them. There was no alternative but to retrace their and 
then after a weary lapse of time the Homfrays were to 
build their furnace, and begin iron making in earnest. The Peny- 
darran iron mines were found to be ex ly valuable ; but the 
Penydarran Iron Company owed their sti¢cé#a to the introduction 
of Cort’s invention, which were applied by @ band of practical iron 
workers from Staffordshire. These men, aé¢ustomed to the work, 
far surpassed the Welshmen employed at the op mae furnaces, 
and soon Penydarran was esta @f #8 firm a basis as ever 
Cyfarthfa or Dowlais. Its pu iro Was good, for not only 
were the mines rich, but the English Wofkmen turned them to 
excellent good account, and in after time the féputation for tenacity 
of Penydarran iron led to its use in the = important under- 

tern, Menai Bridge, 


to the Creusot level, and Mr. Robinson replied: —“ I want to | and some of the best cannon once turned out of Woolwich, were 


see all Englishmen having better wages;” but subsequently 
added, “If we do not get foreign orders we must close our 
shops.” 

Mr. Robinsonsupplied the commissioners with a tabulated 
statement, showing the wages paid at the Atlas Works, to 
all the different classes of operatives in the year ’51 and 
in the six years beginning with 1861, ten years later; and 
another table showing the rates of wages paid to skilled 
workmen in engine shops in Manchester, Leeds, Bristol, 
and Dundee, in the month of May last year. From these 
he deduced certain conclusions as to the influence which 
the Amalgamated Engineers’ Association exerts upon the 
rates of wages in engine shops throughout Great Britian, to 
which we hope to advert in a future article, in which also 


| the views entertained by Mr. Robinson, and likewise by 


Mr. James Nasmyth upon other results of the action of 
nionism in the engine trades, will be noticed. 





THE EARLY IRON TRADE OF SOUTH WALES. 
PENNYDARAN. 

It is a remarkable fact that, almost without an exception, the de- 
velopment of the iron trade in South Wales has been effected by 
Englishmen. Native genius was not practical enough, and lackec 
that sturdy perseverance which is so marked a feature in Anglo- 
Saxon character. When Dowlais Works began to thrive under the 


i") 


| management of Mr. Guest, the good news spread to Brosley. near 


Wellington, in Shropshire, where a Mr. Homfray had a small iron 
manufactory known as the Calleot Works. Probably it was but 
a forge, similar to one he owned near Stourbridge ; but it afforded 
a good field of instruction for three stout sons of his, named 


| Jeremiah, Samuel, and Thomas, who on receipt of the news made 


preparations for seeking their fortune in Wales. This was about 
1780, They arrived at Merthyr, and having speedily made a good 


| arrangement with Bacon for working up pig iron for him, returned 
| home in order to select some good practical hands tu assist them. 


Having recruited a large number of the best men they could obtain, 
the final expedition into Wales was made, and, without exaggera- 
tion, may be described as the most extraordinary venture connected 
with the annals of the iron trade. Railways were not in existence; 
stage coaches had little to do with Wales, where the roads were 
described as ditches even at a later period ; and thus journeyings 
had to be conducted in a most primitive fashion. They hired a 
large boat, and, loading it with their household goods, started down 
the Severn with much the same feelings as those entertained by 
Columbus and his companions on their memorable voyage; for 
Wales was little known, and was as foreign to them as any place of 
the antipodes. So great was their dread, that on arriving at 
Worcester some proposed to give up the expedition, but Thomas 
Homfray knew how to deal with such men, and by strong words 
and stronger actions restrained them. From Worcester they sailed 
to Gloucester, where they were indulged with a holiday, and left 
thence in better spirits, passing out into the Bristol Channel hope- 
fully; but alas for them! they soon found that accident was to steer 
them aright, for the masterof the boat had never been in the Channel 
before. All previous suffering became insignificant in comparison. 
Poor landsmen! The Severn freshlets and wind rufilings had been 
the only puny types they had ever seen of ocean storms; and ina 
terrible state, more dead than alive, they were driven on the rocks 
near Penarth Head, where it took them along time to recover 
their hopeful spirits. Eventually they were all right again, and 
managed to reach Cardiff, where wagons under the charge of the 
other brothers Homfray,who had journeyed by land, were waiting, 
and in these the last stage was made to Merthyr. Very thankful 
were they for the dry land, and many a mental vow was made never 
to trust old ocean again. One had a parrot, another a dog, and all 
had some relic of the old home with them which they hoped to 
preserve; but on arriving at Merthyr, then a small village, funds 
became short, and the record tells us of the dog being disposed of 
for ninepence. 

This was the first colony of Englishmen who ever settled in that 
part of the country, and we have been in consequence somewhat 
precise in the narrative of the whole affair—especially their settle- 
ment gives a vivid notice of the quaint s and t 
flourishing at the time. A row of houses was built for them at 
Penydarron, which the natives called “Row y Salson,” or the 
Saxon’s Row, and there they introduced vegetables, flowers, and 
fruits such as the Welshmen had never seen before. They also 
established English Methodism, but had considerable difficulty in 
establishing themselves. The inhabitants viewed the settlement 
of the foreigners, as they called them, with jealousy, and for 
many a long day it was never safe for the Englishmen to go into 
the village alone. But the northerners were men of placid mood, 
and strong arms, and eventually were at peace with the Cymri. 

The American war caused a flush of prosperity in the iron trade. 
Homfray built a forge at Cyfarthfa, and made charcoal, hammered 
iron, wherewith quantities of cannon were turned out by Bacon for 
the English Government. On the occasion of putting up a large 
hammer, an insight was given into the free-and-easy intercourse 
that existed between master and man. As the ponderous hammer 
began to move Homfray danced wildly around, and seizing his 
foreman’s new hat, doomed for the event, threw it under the 
hammer just in time to crush it. His manin a moment threw his 
master’s; soon not a beaver was to be seen, and for the time it 
was the metriest reign of practical fan that the old Cyfarthfa dingle 
had ever witnessed. 





| 


The connection between Bacon and the Homfrays lasted two | 


years, and then came to an abrupt conclusion. By arrangement 
with him they had all the pig iron he made for £4 10s. per ton; 
but, the supply falling short, the brothers began to think he was 
deceiving them, and went in hot haste to the furnaces, where they 
met Bacon, and accused him of trickery. A row ensued, the men 


of both parties came on the scene, blows were struck, and @ savage | mill. 
| count, he had displaced the wheels pat on by 
Penydatran was then leased by the Homfrays for £3 pet annum, | fetching one or more of the wheels he had 


fight terminated the partnership. 


and the capital needed found by a Mr. Forman, a gentleman who 


held then @ lucrative position in the Tower of London, but ex- | 


changed it for a partnership with the Homfrays. An idea of the 
fortunes gained in the early Welsh iron trade is given by the fact 
that Penydarran’s lease,ultimately was valued at £50,000 a year. 
The four partners speedily set to work, but there was a desidera- 
tum not so easily obtained. This was the model of one of the old 
Stourbridge furnaces, and how to get it was the problem. After 
grave cogitation it was resolved to send two men into Worcester- 
shire to obtain the requisite measurement, which the chronicler 
informs us was taken by means of sticks, afterwards tied in a 


s 


memorials of Penydarran, It seemed to be the fate of the Hom- 
frays to havea history of the quaintest character. While other 
works progressed without t ina ttot sort of fashion 
something or other, either disastrous or htrfiorous, was always 
coming to the light at Penydarran. One of the latter was of so 
strange a character that but for the reliable testimony of old in- 
habitants, records, poetic and prose, it might be passed by as a 
myth. Goats at that time, 1800, traversed of the mountains in all 
their ancient freedom. Neat Merthyr a he- had taken up its 
residence on the hills, and was famed for ite frge size, the bright- 
ness of its eyes, and the patriarchial cha: r of its beard. 
Granted the classical doctrine of the transmigration of souls, and 
one could imagine that Ivor, orre of some other noted moun- 
tain-chief, had been reproduced. ay the goat descended from 
its mountain home, and passing through the village, disdainin 
cake shops, and unmindful even of the stiall boys who follow 
wonderingly, made its way to oy oy whéte the Englishmen 
were busy working. They had only timé to see a strange form; 
some shouted out—the devil! and the next moment it was gst 
them, butting with a vigour that was irresistible, and never halt- 
ing until every man had been foreed to flee. Sturdy as the ae 
lishmen were, the fear that it was the old gentleman took away 
power of resistance, and they did not return until the sttange as- 
sailant had disappeared. This feat of the ‘‘ Bweh Gafr” woke 
Cambrian rejoicings, and more than one ode hands down the inci- 
dents to posterity. 

Penydarran is chiefly remarkable for its connection with the first 
tramway, for which an Act of Parliament was obtained in 1803 for 
the first locomotive ever tried, and with the able inventor Treve- 
thick, who there made his first essay. 

The first run of the locomotive occurred in February, 1804, Pre- 
viously there had been a whisper in the scientific world of the use 
of steam and of its employment in propelling vehicles, and abor- 
tive attempts have been frequent. ~amuel Homfray by some 
means was brought into connection with Trevethick, and the result 
was that this able but eccentric man visited Merthyr, and, in con- 
junction with a self-taught mechanic, one Rees Jones, whose 
homely portrait can be seen in the Kensington Museum, began to 
build his locomotive. Building is not an inappropriate word in this 
case, for the stack wag actually built up of tricks the same as an 
ordinary chimney, and the whole affair was peculiarly odd. 
stack was tall and clumsy, the body dwarfed, hed on a high 
framework, so as to approximate to the spider fashion; the cylinder, 
in addition, was upright; the piston worked down and at 
every revolution of the wheels there was a monstrous ¢! pro- 
duced, which, heard now-a-days with the asthmatic puffs of steam, 
would have provoked the gravest mechanician to laughter. When 
completed Homfray introduced his friend, Richard Crawshay, to the 
novelty, doubtless much to that individual's amusement, certainly 
to his incredulity as to its being fit for anything, for he oe 
accepted a wager with Homfray for £1000, maintaining that it woul 
not convey a load of iron from Penydarran to the Navigation—a 
distance of nine miles. The eventful day arrived for the trial, and 
never had there being so much excitement. The sturdy English- 
men were there, and natives from every Welsh county lined the 
road, and mounted every eminence that commanded the tramway; 
and when Trevethick jumped on his iron steed, and began slowly 
to move onwards amidst clanging iron and puffing steam, the 
uproar was terrific. By the arrangements made noone was allowed 
to assist the dauntless Cornishman, and for atime he did not seem 
to wantit. Surrounded by a host, he passed down the valley 
making about five miles per hour, when asad misfortune happened, 
the clumsy stack came in contact with a bridge and was ruined ! 
Richard stood for a moment amongst his bricks, but only a moment. 
Fertile in rescources, he was soon steaming onward again, and not 
only conveyed his load of iron to the Navigation, but a crowd of 
exultant passengers along with it, who to their latest i 
themselves on their glorious ¢ was fortunate 
that the wager was a loose onié. Was 
bet won; but Trevethick failed to bring his empty back, and 
for some time the feasibility of the new invention as a mode 
of transport remained in abeyance. For many yeats the works 
were carried on with unaba vigeat son sire. Alder- 
man Thompson subsequently linked his fortanes to the company, 
and substantial prosperity was the lot of all connected, the For- 
mans and the alderman especially. A few years ago thé works 
were suffered to fall into disuse, but the iron and coal mines are 
still yielding, and the ironworks, having become the property of 
Mr. Fothergill, are now in course of restoration. 








GARDINER AND MACKINTOSH’S HORIZONTAL 
ENGINE. 


WE illustrate at 446 a well self-contained engine, 
constructed Messrs. Gardiner , engineers, 
Railway Foundry, New Cross, 

The engine is so fully shown in our and the 


functions of the various parts so clearly indicated, that little 
description is necessary here. It will be seen that the entire 
is supported on a cast iron bed, which is hollow, and used 
as ank. Under the cylinder is fixed a surface condenser, the 
tubes of which are readily accessible. The arrangement of the 
air and circulating pumps is clearly shown. ‘The variable cut-off 
is actuated by cams on the governor shaft. The cut-off is effected 
by a double heat brass equilibrium valve. 

These engines are neat and compact, occupying moderate space, 
and working with considerable economy. That which we illustrate 
is the second which has been fitted up at the immense chocolate 
factory of Messrs. Lopez, at Madrid. 





K. 


IncENiouS Fratps tN a SPrnninG Miit.—At Preston on Wed- 
nesday, Thomas Hulock, a spinner, was charged with stealing a 
number of wheels, the property of his employet, Mr. Alderman 
Goodair. The defendant was also with defrauding Mr. 
Goodair. It was alleged that the prisoner fitst stole a number of 
wheels, which he had no business to take # from Mr. Goodair’s 
Being set to spin a ¢ertain quantity of cops, 120’s of their 
the spinning master, 
home, and spun off a 
certain quantity of inferiot twist with the su wheels, 
These cops he would place at the bottom of his can, and, as he got 
near the top of the can, he would spin the bottom part of the cop 
with the wrong wheels, and then cover the outside of the cops 
with twist spun with the proper wheels, by which the cops lying 
at the top of the can would appear all right to the eyesight, unless 
the cops came to be unwrapped. The master by this means, besides 
injuring the character of the establishment for producing a proper 
article, would be defrauded to the extent of 6s. or 7s. a week by 
each workman so acting. The prisoner was committed to take his 
trial at the next sessions, 
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30-HORSE POWER CONDENSING ENGINE, FOR THE LOPEZ CHOCOLATE FACTORY, 


BY MESSRS. GARDINER AND MACKINTOSH, ENGINEERS, NEW CROSS. 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


VIENN. 
ST. PETERSBURG.—M. B. M. Wo.rr, Bookseller. 
RID.—D. Jose Aucover, Editor and Proprietor of the 
* Gaceta Industrial,” Preciados 49 v 51. 





PUBLISHER'S NOTICE. 


There is reason to believe that the weekly sale of Tue 
Enaineer is actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 

OUR PORTFOLIO. 
We publish this week a longitudinal sectional elevation and a plan of 
one of the fine outside-cylinder engines designed and constructed 
. by Mr. W. Adams, at Bow, for the service of the North London 
Railway, of which he is locomotive superintendent. In THE EN- 
GINEER for December 26th we shall give cross sections and an ex- 
ternal elevation of this engine. When all the drawings are before 
our readers we shall give some particulars, which will supply ali the 
information not furnished by the drawings. 


*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’cLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 
Ixton.—7, St. Mildred’s-court, London, EC. 
Cc. G. P.—Medlock, 1707, 1866; Dewar, 2238, 2753, 1867. 
A Sunscnipes.— We will forward to ** B. O. W.” any letter you intend him 
to receive. 


J. F. G.—We think “ Bourne's Catechism of the Steam Engine" may suit 
your purpose. Price about 6d. 
Rapivus.— The proper length of the radius rod in your case is the distance 


between main centre and centre of back link qudgeon ; in other words, 23in, 

STABILIMENTO TEcNICo (Trieste),—Our paragraph was not very clear to you 
possibly. Sulphate of the last-named substance, i.e., lime is the material 
to he used. 

Messrs. J. C. anp Son (Leeds).—We believe M. Caron has had something to 
do with the crucibles, but we do not know his address. We will endeavour 
to ascertain for you if you like. 

. E.N.—We knew nothing whatever about the valve of which you speak. 
There is a treatise on paints published, in Weale’s series, which will pro- 
bably supply you with the information you want. 

H. B.— Your seheme is very ingenious, but it would certainly fail, simply 
because it makes no provision for the influence of the tide which runs up 
and down channel. We have preserved your drawings, and will return them 
on receipt of stamped directed envelope 

A Supscniper.— We really fear we cannot assist you. There are hundreds 
of people seeking appointments abroad. You can learn from the columns 
of the daily press what works are being carried on or proposed. They are 
not numerous. India is not a bad field 

A. V.—We have only given the opinion entertained by every railway engineer 
of experience. Automatic signals have often been tried, and always aban- 
doned, and we feel quite certain that the Board of Trade would refuse to 
accept them as means of insuring the safety of the public. 

E. G.— The arrangement adopted at the Skerne Ironworks is considered very 
good. You will find a vaiuable letter on furnace boilers in Tuk ENGINEER 
for November 13th. Adamson's boilers are very good, We cannot call the 
address to mind at this moment, perhaps some of our correspondents will 
kindly furnish you with it, 

A. Z.— You have omitted to enclose your card. Besides, as you are in London, 
can you not make the search yourself? We are always ready to do what we 
can for our readers, and, in the case of friends in the country, we under- 
take references to patent documents; nevertheless, these investigations 
require much time and labour, and, under these circumstances, we must 
really yond pon to undertake the matter. If you find any real difficulty 
tell us, and we will help you, 

An Ovp SunscripEer.— The breaking weight of the cantilever may be found 
as follows :—You have not given us the diameter at the section A, A, but 
we will assume it to be \ft , which will be on the safe side. The cantilever 
will fail by the top flange being extended and the lower compressed. Let 
C as ultimate tensile strain of cast iron, R = the external radius of the 
cantilever, and R, the internal. Put L for the length, and we have the 
breaking weight at the end equal to W. Then the formula is W = 


m™ XC X(R‘—Rif)  susstituting the values for the letters, we have 


4xLxKk 
_ 31416 KX 7X (64 — 4 254) 


22 97 
We == practically 22 X 970 17 tons, The 
4x 2%xl 1248 
best book upon strains is that by Mr. Stoney, but in our recent articles on 
“ Elementary Construction” you will find the subject fully treated of. 





STRAW PAPER. 
(To the Editor of The Engineer.) 

S1r,—Could any of your readers inform me what is the best process for 
making paper from straw—if paper is made from straw without admixture of 
other substances, and where further information on the subject could be 
obtained ? A. L. 

December 8th, 1868. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS. —Tuesday, “December 15th, at 8 p m.— 
«On Machines employed in Working and Breaking-down Coal, soas to avoid 
the use of Gunpowder,” by Mr. Samuel Parker Bidder, jun., Assoc Inst. C.E. 

SOCIETY OF ENGINEEXS.—The annual general meeting of this Society will 
be held on Monday, the 14th of December, in the Lower Hall, Exeter Hall, 
for the election of officers for the ensuing year. ‘The chair will be taken at 
half-past seven o'clock precisely. 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

yearly ing double number) 15s, 9d. 

double numbers) £1 118. 6d. : 

charge of two shillings and sirpence per annum will 

THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 

day tn each week, The charge for four lines and under is three shil- 

lings; each line afterwards, ninepence, line averages eight words ; blocks 
are the same rate for the space they fill. All single advertisements from 
the country must be accompanied by stamps in payment. 





MARRIAGE, 
On the 9th November, at Byculla, Bombay, JonN BARNES Sparks, Lieu- 





actual experiments. We have no doubt that the majority 
of our readers have carefully perused his last letter. We 
trust that very few have permitted themselves to be blinded 
to the truth by its brilliancy; and we venture to think that 
there are fewer still who think that nothing remains to be 
said on our side. We believe that it is in our power to 
show that the Chief Constructor of the Navy has advanced 
his cause little, if at all, and we hope to persuade him that 
we have not raised a single issue or advanced a single argu- 
ment to which he may “almost feel it a degultin to 
reply. 

In our impression for November 27th we stated that it 
would, perhaps, be unfair to cite Mr. Reed’s first ships as 
proving or disproving anything, because being first 
attempts they were imperfect. Mr. Reed—rasbly, we 
think—refuses to accept this indulgence at our hands; and, 
after the refusal, he particularises the ships in question as 
the Enterprise, Research, Favourite, and Pallas; and, 
having done so, he, strangely enough, immediately endorses 
our argument that these ships proved nothing one way or 
the other as regards his theories, by stating that “ the first 
three were converted vessels, and, therefore, have nothing 
to do with the main question at issue between you and me.” 
This is just what we said, put into other words, But 
having first quarrelled with us for regarding the efforts of 
his ’prentice hand as proving nothing, and then admitted 
that we were correct as regards three out of the four, he 
once more changes his mind, and informs us_ that 
the Enterprise, Research, and Favourite were all “ very 
successful ships.” We must decline to discuss seriatim the 
merits and demerits of al/ Mr. Reed’s ships. Interesting 
as such a discussion might possibly prove to some of our 
readers, to others it would certainly be a wearisome in- 
fliction, Still, as Mr. Reed insists on bringing in his earlier 
ventures in ship building, we will not alle his humour, or 
pass them by without a word. About the performance of 
the Enterprise and the Favourite we frankly admit that we 
know next to nothing. They have never been brought 
prominently before the public in any way, and we are 
quite content to let their names rest in the shade with 
such honour as Mr. Reed may see fit to bestow on them. 
Of the other two ships, the Research and the Pallas, we do 
know something, and as Mr. Reed has thrown down the 
glove we accept the challenge, and shall state here very 
explicitly what that something is. 

The Research may or may not be a successful ship, 
according to the value attached by different persons to the 
word. Admiral Dacres says of her in one official report: 
—“TI believe she—the Research—can never be a useful 
vessel, even in the Mediterranean. Her sailing and 
steaming are indifferent. She has to be battened down ia 
very moderate seas.” Surely this is strange testimony to 
her success! Since Admiral Dacres’ reported, she has had a 
light upper deck put on, extending fore and aft from the 
central box battery to the bow and stern. How far this 
has tended to render her a more successful ship than she 
was originally made by her designer, Mr. Reed, we shall 
allow Admiral Yelverton to say. The Admiral dismisses 
her with a few lines. As Mr. Reed has courteously 
accused us of garbling official reports, we give all that the 
gallant Admiral says in full:— 

This vessel has been very much improved by the addition of an 
rr deck, which affords protection to the men, and saves the 

ip from the —< oe far more water than would be safe. 
As a steamer, the is unequal to the wry of much 
work, and, from the very small amount of coal she stores, is 
almost entirely dependent on her sails. She sails well at all times, 
both when close-hauled and going free. On one occasion of trial 
of sailing she took the first place, and was twice second; but she 
was not with us all the time. She berths her men comfortably, is 
well ventilated, and her battery is roomy. It may be safely said 
that she answers the purpose for which she was built. 

It is to be regretted that the Admiral has not stated the 
purpose for which she was built. If it was to act as a guard 
ship, spending most of her time in harbour, and cruising 
now and then for a few hours in fine summer weather, we 
admit that she answered this purpose admirably. How far 
she deserves to be called a successful ship as a man-of-war, 
we have placed our readers in a position to judge already; 
and further to assist them in arriving at a conclusion, we 
may add that when she went to sea with the Channel 
squadron, in 1866, she was out of sight at sunset on the 
first day, and had to run into Plymouth for more coal. If 
Mr. Reed is able to regard her as a successful ship in the 
face of the facts we have stated, and the reports we have 
quoted, far be it from us to disturb his equanimity. 

The Pallas is quite as successful a ship as the Research. 
Indeed, if Mr. Reed, or any one else, can once bring 
himself to believe that the Research is successful, there is 
no difficulty in beiieving auything else of the British fleet. 
This is what Admiral Yelverton says of the Pallas:— 

On all occasions of trial of sailing, whether on a wind or going 
free, the Pallas proved herself far superior to the rest of the 
squadron, Her power of going to windward is extraordinary. 

e appears to feel her canvas more than any of the other ships, 
and seldom refuses to come round. Her pitching is heavy, and 
her rolling, when placed in the trough of the sea or swell, is very 
great; but she makes good weather of it; and on September 26th, 
when rolling from 12 deg. to 18 deg., fired at her target, under 
difficulties, without oar much water. On the trial of full 
speed, the Pallas took the third place, and kept it well. She is 





tenant Bengal Staff Corps, and late of the 38th Foot, Executive Eng 
Gwalior Division, Public Works, to ELIZA JAN&, daughter of the late 
P. CLARK, Esq., of New Scone, Perth, Scotland, and widow of the late 
F. H. K. Buist, Esq., late R.N. 
DEATH. 

On the 4th D ber, at Offenburg, Germany, in the 38th year of his age, 
GrorGs FAIRBAIRN, fourth son of William Fairbairn, Esq., LL.D., F.R.S., 
&c., of Manchester. 
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MR. REED ON IRONCLAD SHIPS. 

Wuartever we may think of Mr. Reed’s favourite 
theories, it is difficult to avoid admiring the ingenuity 
with which he defends them in our columns. But though 
we may admire, we find it impossible to admit that his 
reasoning is sound, or that his arguments are based either 
on facts, or on legitimate deductions from the results of 





bly adapted for the duty of a look-out frigate attached to a 
quadron of ironclads, both from her good sailing and small con- 
sumption of coal. 


Mr. Reed, in his evidence before the “‘ Turret Committee,” 
states that the Pallas “was built primarily for fleetness. 
The armour of the Pallas was made subordinate to the 
steam power in order that the efficiency of the ship in 
pursuing privateers and other like vessels might not be too 
much interfered with.” Under these circumstances she 
took third place in a squadron which included such a ship 
asthe Hector. Truly this is a success! Let us see how 
it was attained. Mr. Reed has told us, in the first place, 
“that the armour is made subordinate to the engines.” 
So much for her defensive powers. On her trial 
trip at the measured mile she attained a speed of 
13°057 knots. Her engines exerted 3768 indicated horse- 
power, and her displacement was 3700 tons; in other words, 
she had over one horse-power per ton of di ment. Mr. 
Reed boasts that she actually beat the Hector. This vessel 
on her trial trip had a displacement of 6409 tons her en- 








gines indicated 2102-horse power, or one-horse power to 
a The speed of the ship was ten 
knots. Verily, Mr. Reed has much to be of with 
regard to the defeat of the Hector by the Tn one of 
her sea trials the Pallas attained, on the 26th of November, 
1867, a speed of 11°25 knots, with an indicated power of 
3161°6-horse power, or *87 of a horse-power to the ton of 
displacement; while, in the very same trial, the Minotaur 
made 11°4 knots, her displacement being 10,100 tons, and 
her power 5629°25 horses, or ‘55-horse power per ton of 
displacement. Mr. Reed properly attaches great im- 
portance to the state of map fos bottom. The Pallas is 
coppered; the Minotaur, of course, is not; one is a 
wooden, the other an iron ship. We are told, in the 
official report, the Minotaur was “very foul,” the Pallas 
“tolerably clean.” This was slightly in favour of Mr. 
Reed’s ship, to say the least. She possesses the enviable 
notoriety of having rolled more than any other ship in the 
Channel squadron during the Suter and October 
cruise of 1866; but this is beside the mark. It is, per- 
haps, right to add that we have come across one official 
report, in which it is stated that this ship, specially built 
to persecute a actually attained the tremendous 
speed of 11‘9 knots. She never exceeded this speed at sea. 
As regards her sailing powers, there is some reason to 
believe that she has not always maintained the good 
character given her by Admiral Yelverton. We find, in 
the celebrated “suppressed report” of Admiral Warden, 
dated 3rd of December, 1867, that, in a sailing trial with 
the rest of the fleet, the Pallas was “nowhere, from 
inability to do more.” i 


This is pone for privateers, 
We now come to the fifth paragraph o 


Mr. Reed's letter. 
Of those preceding it, three are unimportant, and one we 
have just asthel In this fifth paragraph Mr. Reed 
denies that the squadron experiences at sea have contra- 
dicted the measured mile results; and he is ve angry 
with us for reproducing an extract from Admiral Warden’s 
report regarding the speed of the Bellerophon without 
also giving the thon power exerted by her engines. We 
have here two points to discyss —one ia, are the results of 
the sea trials inconsistent with those at the measured 
mile? the other is, were we or were we not guilty of an 
act of injustice to Mr. Reed when we gave the speed of 
the Bellerophon without stating the power exerted by her 
engines? As regards the first, we repeat that the mea- 
sured mile trials are totally inconsistent with the sea 
trials, because that while the Bellerophon attained a speed 
of over 14 knots on the measured mile, and according to 
one method of counting, on the six hours trial also, she 
has never yet under any circumstances reached at sea a 


greater s than 11°8 knots, which she attained on the 
26th of November, 1867, her engines iidicating 5092°57- 
horse power. How can Mr. , in the face of this fact, 


assert that the measured mile trials are consistent with the 
sea-going performances of his typical ship? The Chief 
Constructor’s gravest complaint against us is that we have 
referred continually to “one brief and imperfect trial 
which seemed to support our views.” We come to inves 
tigate this complaint, and we honestly assure Mr. Reed 
we have ransacked the only reports of the performance of 
the Bellerophon at sea which are available to the general 
reader, in the hope that we should find something, the 
publication of which might afford him satisfaction for the 
assumed suppression of a fact which he deems so unjust, 
but utterly without success. We find 11°8 knots with 
5092°57-horse power, as well as 11°4 knots with 4579-horse 
power; that is all. For Mr. Reed’s sake we wish the 
figures were more satisfactory. Can Mr. Reed show that the 
Bellerophon ever reached even 12 knots, much less 14 knots 
at sea, under steam? Until he can do this, it is surely absurd 
to deny that the squadron experiences have contradicted 
those of the measured mile; hardly less absurd to say that 
short ships are quite as fast as long ones, when we bear in 
mind that the Warrior has beaten her performance on the 
measured mile at sea; and while we find the reports of the 
commanding officers of our squadrons containing such 
passages as the following. Admiral Warden writes of the 
trial on the 26th of November, 1867:— 

Here, again, we have the Achilles, one of the first ironclad 
ships built after Warrior and Black Prince, distancing in a run of 
100 miles, occupying eight hours, some of the latest constructed 
ships (and we A containing generally the most recent improvements 
which have taken place in condensers, &c.), in a very remarkable 
manner; and even holding her own, within a couple of miles, with 
a very fast despatch vessel, in weather very favourable to the 
latter. It is to be borne in mind also that while the engines of 
the Achilles oo only about 5700-horse power to drive 6000 
tons, those of Bellerophon, Lord Warden, and Lord Cl were 
constructed to develope about 6000-horse power to drive tons. 
It is a result, I think, calculated to give rise to very serious 
reflection. 

Now for the second point raised, namely, that we acted 
unfairly by Mr. Reed i in saying nothing of the power 
developed by the Bellerophon’s engines when she made 
11°4 knots. If Mr. Reed will be at the trouble to examine 
the figures he will find that while Admiral Warden = 
the speed of the Minotaur as 12°4 knots, and those of the 
Bellerophon as 11°4, Admiral Robinson quietly adds one 
tenth of a knot to the Bellerophon, and cuts down the 
Minotaur to 11°75, for no earthly reason that we can 
see. But let us assume, for argument’s sake, that the speeds 
of the ships were the same ; doing so, we can show in a 
moment that Mr. Reed lost nothing by the non-publication 
of the Bellerophon’s horse-power, simply because _~ 
taking his own figures, it appears that the Minotaur 
‘6 of a horse-power to one ton of displacement, while the 
Bellerophon had ‘64of a horse-power toatonof displacement. 
If Admiral Warden is right, it follows that with less power 

r ton of displacement, the Minotaur made nearly a knot an 
oo more than Mr. Reed’s ship; and we confess we prefer 
Admiral Warden’s report to that of the Chief Controller of 
the Navy, as being more likely to be accurate. oes 
from these considerations, we would beg Mr. to 
observe that in the article containing the passage to which 
he excepts so strongly, no attempt was made to = 
causes leading up to certain results. We dealt with plain, 
unvarnished facts, without regard to horse-power questions. 
Mr. Reed, in his last letter, does just as much injustice (?) to 
Mr, Penn as we did to him, because he simply asverts that 
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‘the Bellerophon’s engines did not work up to their proper 
ag without going into the reason why they did not. 

e have said enough, we think, to show that, neither in 
fact nor in intention, have we wronged Mr. Reed. 

It is difficult, if not impossible, to deal with all the im- 
portant issues raised by Mr. Reed in a single article. We 
must, perforce, content ourselves with a very condensed 
notice of those portions of his lettter which still remain to 
be answered. 

The first passage claiming notice is the following:— 

The only other point is the coal supply, and on this point also I 
claim for her (the Bellerophon) an actual superiority. It is quite 
true she carries less coal—sixty tons less than the Achilles, and 
ninety-eight tons less than the Minotaur; but this diminished 
supply was given to her because she has engines fitted with super- 
heaters, surface condensers, large cylinders for great expansion, 
and other devices for economising fuel. Her engines were, con- 
sequently, increased in weight by nearly 200 tons to produce economy 
in this respect; and it would be unreasonable to expect that she, 
having those heavy engines, should carry an equal weight of fuel 
with the other ships. 

Asawmatterof fact, the Minotaur cancarry, notninety-eight 
tons, but 198 tonsof coals in excess of the Bellerophon, We 
must pass over the coal question for the present, however, 
and hasten to the passage we have italicised. What do our 
readers suppose this passage means? The natural answer 
will be, of course, that the engines of the Bellerophon were 
made 200 tons heavier than those of the Minotaur. 
Nothing of the kind. Whatever Mr. Reed desired to 
convey, this is certainly not what he meant. The engines 
of the Minotaur, instead of weighing 200 tons Jess than 
those of the Bellerophon, actually weigh more. The weight 
of machinery in the latter ship is about 940 tons, and in the 
former 1020 tons. Mr. Reed would scarcely have weakened 
his case by explaining exactly what he intended us to un- 
derstand. 

A little further on we find a passage which cannot fail 
to convey another erroneous impression. Here it is— 

Now the Minotaur already draws more water than the Belle 
rophon, Their load draughts are :— 

Forward. 

ft. in. 
Minotaur 26 0 
Bellerophon 2111 

It should be obvious, that, as far at least as the 
of going aground are concerned, two ships having the 
same draught at any portion of their lengths are equally 
liable to accident, and equally difficult to dock or find 
harbours for, although a great difference may exist between 
their mean draughts. Now it happensthat the draughtof the 
Bellerophon, as given above, must be increased by 43in., 
because the figures express her depth in the water while her 
stores were yet incomplete. Adding this 44in., we find that 
the Bellerophon really draws aft a couple of inches more 
than the Minotaur. We have next a comparison between 
the Bellerophon and the Black Prince—Mr. Reed carefully 
avoids her sister and faster ship, the Warrior—and the 
Lord Warden, and adduces the most extraordinary argu- 
ment we ever saw in print. 


Aft. 
ft. in. 
26 10 
26 8 


- “oF oe 8 7 8 


je 66 @6 “os oo #e os # 


Lord Warden. 


Black Prince. 

tons. 
975 
340 
820 .. 


Armour os oe 
Guns and ammunitio! 
Coal .. 


oe - - 


“2 «8 «8 - o 


2135 

Here we have a case in which the short ship of 13} knots has 
an excess of armour, guns, and coal, of no less than 223 tons, 
although she is 100ft. shorter, and of nearly 2000 tons tonnage 
less than the Black Prince ! 

Mr. Reed here mixes up armour, guns, and coal, in the 
most astounding fashion. We positively owe an apology 
to the intelligence of our readers for pointing out the 
absurdity of thie statement. One of the most valuable 
characteristics a ship can possess is the power of carrying 
coal enough for a long cruise. This is the point of all 
others in which Mr. Reed’s ships are defective. The Black 
Prince carries 300 tons more coal than the Lord Warden; 
and Mr. Reed, to get rid of this unpleasant fact, literally 
stoops to make an assertion which is, on the face of it, erro- 
neous. That the Lord Warden has an excess of guns and 
armour is true; that she has an excess of coal is untrue. 
Does the Chief Constructor call his assertion to the 
contrary, fair scientific discussion ? 

We next come to the memorable passage which Mr. Reed 
considers it “almost a degradation to reply to.” It is 
greatly to be regretted that he did not think it not only 
almost, but altogether, a degradation to pen the following 
lines :—- 

On the measured mile in smooth water it took seventy-eight 
men (eighteen at the wheels and sixty at the tackles, to get the 
Minotaur round through a half-circle in 4min., and wholly round 
in 7}min. The Bellerophon was turned at the same place, with 
only eight men at the wheel, through the half-circle, in about 
2min., and the whole circle in 4min. ; that is, she was turned in 
half the time with one-tenth the number of men. 

Mr. Reed here either knowingly keeps back an im- 
portant fact, or he states a newtheory, which canonly result 
from dense ignorance of mechanical laws. The whole object 
and purport of the foregoing passage when taken 
with its context, is to show that the Minotaur requires 
seventy-eight men to steer her, because she is long, 
and the Bellerophon only eight men because she is 
short. What is the truth? This,—the Bellerophon 
has a balanced rudder, offering no resistance to being 
turned either way, save its friction and the preponderance 
of thearea at one side of the axis over that at the other side. 
The forcerequired at the wheelis a question, not of thelength 
of ships, but of rudders and their construction. Has Mr. 
Reed forgotten his mechanics ? Or shall we give him credit 
for committing an oversight, and, by a slip of the pen, 
doing an injustice to long ships? Unfortunately for the latter 
hypothesis, he has further omitted to state that the Belle- 
rophon hasarudder area of onesquare foot to every 28 square 
feet of wetted surface of the hull, while the Minotaur’s 
rudder has an area of only one square foot to every 56'8ft. of 
wetted hull surface. Has this fact nothing to do with the 
ease of evolution for which the Bellerophon is so remark- 
able? Has it never crossed Mr. Reed’s brain that, if a 
balanced rudder of proper dimensions were fitted to the 
Minotaur, she might, long as she is, be got wholly round 





in something less than seven minutes, and with rather 
fewer than seventy-eight men ? 

One more quotation and we have done :— 

Are you, allow me to ask, quite fair, when you say that “the 
Minotaur attained a speed of 14°779 knots on the measured mile,” 
without saying also that she was 1385 tons (!) short of her full 
weight at the time? 

Mr. Reed shall pronounce judgment himself. He will 
have no difficulty in admitting that we were quite fair, 
when we remind him that at the time the Bellerophon 
made her trial trip, and attained 14227 knots, she wus 
1130 tons short of her full equipment. Now, as the Mino- 
taur is in round numbers a 10,000 ton ship, and the 
Bellerophon a 7000 ton ship, we cau find by a little rule of 
three sum, that as 1385 is to 10,000, so is 969°5—and not 
1130—to 7000. Need we explain the lesson which this 
little sum conveys ? 

We fear that this article has grown in our hands to an 
almost wearisome length—a length which finds justification, 
however, in the importance of the questions at issue between 
usand Mr. Reed, many of which we have, after all, been com- 
pelled, by want of space, to leave untouched. Wecannot even 
now conclude without pointing out that one of our chief 
grounds of complaint against Mr. Reed, that he having got 
14 knots, or thereabouts, under the most exceptional circum- 
stance, from his typical ship, goes his way rejoicing, and 
attempts to persuade the world that he has given the 
people of England a 14 knot man-of-war, knowing the 
while perfectly well that the only conditions under which 


the power required to obtain this speed could be had are 


absolutely unattainable at sea. There the 14-knot ship 
sinks to a 12-knot ship, and then the blame is thrown on 
the engines, the stoking, the state of the hull, or anything, 
in fact, save the true cause; which is that these short ships 


require more power to drive them at 14 knots than can be | 


got into them, if any reasonable space is to be left for 
guns, coals, stores, and armament, 


THE LATE BOILER EXPLOSION IN THE WATERLOO ROAD, 


On Thursday was held the final inquest, for the 
Surrey district, adjourned about tive weeks ago, on the 
body of one of the men fatally injured by the late 
boiler explosion in the Waterloo-road. Nine others 


were severely scalded and burned, and the recovery of | 


four was considered doubtful. In other ways besides, 
this case was a remarkably pitiful one. The first floor of 
the building, completely blown down, was occupied by 
several small users of steam power, such as a glass engraver 
and grinder, and a glass shade turner. The 
work of these poor and honest people were lying in all 
directions on the heap of confused ruins at the time we 
inspected the premises. Leaving all pity on one side, there 
can be no doubt that political economists could adduce 
most cogent arguments for the necessity for preventing suc 

destruction of capital. 

The circumstances attending this accident are well worth 
notice; not merely on their own account, but also as illus- 
trations of our judicial mode of procedure in such cases. 
In the first place, as each of the two men killed died in a 
separate coroner's district, there was a separate inquest, 
with the separate coroner’s fee for each. This arrange- 
ment seems to us to be sufficiently illogical. As the owner 


ascribed the disaster to the boiler to its having been re- | 


paired with a bad plate, there was of course a “ scientific” 
witness who, after testing the shell with a pick-axe, tried 
to prove this view; and there was also, of course, evidence 
on the part of the repairer to rebut this view. Then, for 
the first time perhaps in such a case in this country, both 
coroners happened to be aided with independent scientific 
evidence. 

We publish elsewhere the report of the engineer, Mr. 
Paget, who inspected the injured boiler for the coroner 


for Surrey; together with a cut pretty accurately showing | 
At the beginning of 1865, the | 


its general construction. 
writer of this report recommended, in a paper brought before 
the Society of Arts, “that in the event of a fatal explosion 
the coroner of the district should be enabled to write to 
the Home-oflice for scientific assistance in arriving at the 
originating cau3e.” Subsequently our pages* contained, 
amongst others, also an article under the title of 


“Engineering Aid to Coroners’ Juries,” in which was | 


pointed out the necessity for some scientific and tech- 
nical light being shed upon the courts investigating such 
matters. Looking upon a boiler explosion as werely 
one species of a genus, it was stated as “a positive fact 
that, should a gunpowder magazine, a tank of naphtha, a 
boiler, or a gas meter-house explode, a bridge or a house 
break down, or a water reservoir give way, the coroner has 
no power to call for scientific assistance in arriving at the 
cause of the disaster; that is to say, if he wish for assist- 
ance of this kind, he must pay for it out of his own pocket, 
—a thing practically impossible, at any rate as a general 
rule.” Since then the necessity for such aid, at least in 
attempting to arrive at the true causes of boiler explosions 
—of course, as we repeat, only one species—has been 
fully recognised. Mr. W. J. Payne having, we believe, 
had his attention directly attracted to the matter by Mr. 
Paget, wrote to the Home Secretary for engineering aid. 
Accordingly, Mr. Trail], one of the Board of Trade engineer 
surveyors (not, as stated in the Zimes, Captain Robert- 
son), whose name appeared very prominently before 
the public in the case of the London steamship, was ap- 
pointed by the Government to aid Mr. Payne. Before 
that, Mr. Carter, the coroner for Surrey, had accepted Mr. 
Paget’s services. Ere now, we have seen Mr. Longridge, 
the engineer of the Manchester Boiler Insurance Company, 
recommend the plan in his annual reports; and Mr. 
Fletcher, the chief engineer of that old original Man- 
chester company—who refuse to insure, but are willing to 
guarantee, a boiler up to £200 against explosion—advocate 
thismeasureinan elaborate paper read before the last meeting 
of the British Association. Mr. Fletcher, however, would 
have two “scientific engineers to investigate the cause of 
the explosion and report to the jury thereon;” they should 
make scaled drawings of the boiler, and these, together with 
their reports, should be deposited in the Patent-oflice and 


* See THB ENGINEER for November 24th, 1865, p. 337. 





tools and | 


————— 
also be laid before the Houses of Parliament. Nodou 
is nothing like steam boilers ; but boiler pe a 
even accidents involving loss of life, form only one fraction 


| of the cases in our judicature in which technical aid is 


required ; and, even in the instance of explosions, if one 
engineer is not usually to be had on account of the 
expense, there would be a double difficulty in getting two 
More eflicient than such a double-barelled report on 
accidents which, in spite of the mystery and fuss made 
about them, are really easily traced to their primal causes, 
would be, as Mr. Paget points out, and as we also are 
inclined to think, a simple Act stating the minj- 
mum requirement in the matter of boiler fittings, No 
general inspection, impossible to carry out, would be 
required; and, in the event of an explosion, the absence 
of one such indispensable fitting, as a glass gauge, should 
be held prima facie, as proving negligence. Of course 
there may be plenty of explosions traceable to other causes 
than the absence of a glass gauge ; but it is disgraceful 
that in the capital of the mother country of the steam 
engine, nearly exactly one hundred years after the issue of 
Watt’s first patent ; almost within ear-shot of the Houses 
‘ where, in spite of much parley, but little is meant; such a 
disaster should be produced by such a cause. 





| 
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RAILWAY MASONRY IN INDIA, 


Everyone who has filled the situation of resident engineer 
upon a line of railway during its construction, is aware of 
the difficulty of getting masonry done well and up to the 
specification. Earthwork, timberwork, and ironwork are 
details in which it is comparatively easy to ensure 
excellence of workmanship and material, but it is other- 
' wise with masonry. One of the principal reasons for the 
difference is, that masonry cannot be judged of in the 
mass. An embankment that, after being made up to the 
|proper level, does not slip or subside; a bridge that 
| sustains the passage of a loaded train, or the proof test, 
without undergoing more than the proper aivount of 
deflection and vibration, may be justly regarded as sound 
}and secure. But a large pier or abutment may stand the 
same proofs, with the same degrees of apparent impunity, 
and yet be thoroughly unsound—be absolutely composed of 
“hearting ” little better than rubbish, and be literally a 
“goodly apple rotten at the core.” Masonry, strictly 
speaking, cannot be erected: it must be built, and the 
| building requires daily and even hourly careful watching 
and superinteydence. For this purpose, when any large 
| viaducts or other structures of stone occur in railway work 
in progress, a certain number of inspectors of masonry 
| are appointed, whose sole duty is to watch the operation of 
building; to see that the stones used are of the required 
| quality and dimensions; the mortar properly made, a 
| suflicient amount of bond introduced; and the whole of the 
| masonry executed not only in accordance with the terms of 
the specification, but also with the dictates of practical ex- 
| perience, It cannot be too strongly borne in mind by 
| young engineers who are for the first time put upon 
| works, that bad masonry must be detected at the time it 
|isin the act of being built. It can rarely or never be done 
| afterwards, and the look or face of the work is not the 
| slightest criterion of what the rest of it may be like. In 
| order to ensure the stability of the work, the earth must be 
| carried up against the backing of all walls pari passu with 
| the laying of the courses, and when it is once what is 
termed covered in, there is nothing to tell of its internal 
| condition. An occasional visit to a pier or viaduct is worth 
| little or nothing; all that the engineer can see is the face- 
work and top course upon which he stands, Nothing is 
easier than to make the facework look well and substantial. 
All that is required is to select stones pretty uniform in 
colour, having large superticial dimensious upon one face, 
while they may be as slack as possible towards the interior. 
We have seen plenty that were pure wedges, tapering off 
to an absolute point at the back; a little neat pointing of 
the joints completes the deception. 

A very able report of the state of the works upon 
the Great Indian Peninsula Railway, by the engineer- 
in-chief, Mr. George Berkley, C.E., has been lately 
presented to the company, and reprinted in our 
pages, in which mention is made of the failures that 
have occurred in the masonry of some of the important 
| viaducts and other structures upon the line, and an 
explanation offered of the reasons contributing to con- 
tingencies so unfortunate. The Great Indian Peninsula 
Railway, so soon as the A/atus existing between it and the 
junction at Jubbulpore with the East Indian line is filled 
up, will constitute the great artery of steam communica- 
tion from Bombay to Calcutta and Delhi, and it is there- 
fore of the last importance that al] the constructive works 
upon its route, should be of a sound and permanent 
character. Mr. Berkley assigns several causes for the 
occurrence of the failures, among the principal of which are 
the employment of inferior materials and a vicious system 
of construction. The employment, in some instances, of an 
inferior description of stone does not necessarily imply 
deceit on the part of those using it. Probably it was the 
best that could be obtained within any reasonable distance 
of the site of the structure ; and with directors pressing on, 
with perhaps injudicious haste, the progress of the works, 
it is no wonder that the district engineer should endeavour 
to avail himself of the materials nearest to his hand. It 
is a common observation that “very good work may be 
done with very inferior materials,” and there is no 
question of the truth of it. The only proviso is that care 
be taken to ensure the best workmanship, and the most 
skilful arrangement of the materials that are to be obtained. 
This, however, does not seem to have been paid attention 
to, in the instances under notice. Not only were the stones 
of an inferior quality, but the mortar was not up to the 
mark, and, although it may sound curious to English ears, 
one of the causes of the inferiority was want of water. 
This last is a local difficulty to contend with, and of 
frequent occurrence in India. ‘the native contractors, 
moreover, with a subtlety peculiarly belonging to the 
Easternrace, have contrived to adulterate mortar witha sub- 
stitute for lime, which it is no easy task to distinguish. 








We now come to a portion of the engineer's report which 
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demands attentive consideration. It relates to what we 
have already mentioned as a vicious system of construc- 
tion. 
employing an inferior description of stone, in order un- 

duly to sacrifice good work to despatch, at command of the 

authorities, are evils which may be deplored, but from 

the authorship of which the engineer may be 

fairly exculpated. But when we find that the 

engineer-in-chief makes the following observation, it 

is time to question the competency of those pro- 

fessionally engaged under his authority. He observes: 

—In this respect there has ;been, on the part of your 

engineers, an error in judgment, as it is a well-established 

engineering principle, that in high piers the superincumbent 

weight should not be placed upon two classes of work, which, 

from their different characteristics, will settle unequally.” 

The obvious deduction from this statement is that the 

engineers violated “well established principles of engi- 

neering” in the vicious sytem of building the piers and 

abutments of the viaducts and bridges that gave way. In 

fact, it is impossible to read this portion of the report 

without coming to the conclusion, that very little practical 

or theoretical knowledge of the true principles of masonry 

were shown by those in charge of the works. 

One of the chief causes of failure was the adoption of 
what may appropriately be termed “a mixed style of 
work.” Thus, the interior, or hearting of the piers was 
composed of uncoursed, and the face work of coursed 
rubble; and to the unequal settlement of the two different 
descriptions of work may be attributed the results that 
ensued, It is too much the practice for engineers who 
consider the term “practical,” as applied to themselves, 
vastly superior to that of “theoretical,” to despise the ques- 
tion of contraction and expansion of bodies, different 
degrees of settlement in various substances, and other 
erudite particulars. They forget that an unequal settle- 
ment of the five-hundredth part of an inch in the height 
of a brick would, in a pier a hundred feet high, give rise 
to a crack that would seriously impair the security of the 
building. We have frequently called attenlion to the 
absurd practice of bu.lding lofty brick piers and walls 
with stone quoins; and we have now, unfortunately, ample 
illustrations of the danger of so constructing avy two dif- 
ferent descriptions of work. Had there been sufficient 
bond between the hearting and the face—had the stones in 
the face had a greater proportion of headers, instead of 
merely possessing superticialjdimensions—the results would 
have been far otherwise. From the fact that Mr. Berkley 
has recommended the engagement of twenty-four ex- 
— European inspectors of masonry, it is clear that 

e means to guard against the possibility of similar occur- 
rences in future. ‘The absence of a sufficient amount 
of bond would not necessarily be the fault of the 
engineers, for, as we have previously stated, it would 
be to little purpose for them to define what it ought 
to be, if they could not be on the spot to witness 
its execution, which would be manifestly an impossibility. 
It also appears that the quality of the work under the 
girder beds was not sufficiently strong—that is, heavy enough 
—to withstand the vibration of the trains, nor the strains to 
which it will be exposed owing to the large range of 
expansion and contraction which the climate permits to 
the ironwork. Both these are questions of detail which 
betray either a proper want of atteution or of skill, on the 
part of those in charge of the works. The arches, accord- 
ing to Mr. Berkley, were very badly constructed; and the 
same origin of mischief is to be found in them as in tlie 
walls and piers, There was an unequal settlement between 
the ashlar and the rubblework. It should be mentioned 
also that these two descriptions of work were executed 
according to specifications, and were not, therefore, the 
result of any temporary necessity or unavoidable expedient. 
From the foregoing facts the circumstances are abundantly 
manifest; firstly, that the failures of the masonry upon 
the line in question have been notorious ; and, secondly, 
that somebody is in fault. Isit the directorate? Is it the 
engineers? Have the board in England, anxious to realise 
their dividends, forced on the work on the Great Indian 
Peninsula line with a rapidity incommensurate and incom- 

atible with the skilful and secure execution of the work ? 

fe confess there are good reasons for thinking so. One 
cau easily imagine the incessant orders sent out to the 
engineers in India to get on as fast as possible; and it is 
quite possible that everything was sacrificed to expedition. 
Now masonry is just a kind of work that cannot be 
hurried, and for this particular reason we build less in it 
than we used to do. {t is too slow for the age. Ease the 
centres of a bridge before the arch is properly consolidated, 
and it will come down by the run. Place your girders 
upon abutments that are not fit to receive them, and they 
will very soon shake them all to pieces. Whatever fault 
may be attributed to the directorate, it is evident, from the 
report of their chief engineer, that the professional staff in 
India are not altogether blameless; and we see that Mr. 

Berkley has both dispensed with the services of some, and 
availed himself of those of others. He has improved the 
quantity or number of his assistants, and we trust the 
quality will be likewise improved, and that we shall hear 
no more of violations of “established engineering 
principles.” 





LITERATURE. 


A Practical Treatise on the Manufacture of Portland Cement. By 
Henry Rew, C.E. To which is added a Translation of M. 
A. Lipowitz's work, describing a new method adopted in Ger- 
many of manufacturing that Cement. By W.¥. Ret. Lon- 
don; E. and F, N. Spon, 48, Charing Cross. 1868. 

Previous to the extensive system of the drainage work 

undertaken by the Metropolitan Board, engineers were 

very much in the dark respecting the real qualities of so 
important a material as Portland cement. ‘They, in ie 
were not cognisant of its full value, and were unacquain 

with its powers of resistance,and durability, to the extent 
that they should have been. The first to obtain 

a cement, endowed not, by any means with extraordinary 

qualities, but simply with those that engineers considered 





Want of water to make mortar, or the necessity of | 
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indispensable for the sound execution of work, were met 
with great opposition. It was urged that it would be im- 
possible to manufacture that material in compliance with 


' demands so “ exigeants” and unreasonable; but when these 





were quietly but firmly insisted upon, they proved much 
easier of fulfilment than was originally imagined. The 
truth was, that the manufacturers themselves knew little 
or nothing about the constructive qualities of the article, 
they were in the habit of turning out from their work- 
shops, They were in complete ignorance of the testing 
machine; and many of them, indignant at the supposition 
that their cement was not up to the mark, openly refused 
to endeavour to make it so. A very brief pated, of time 
sufficed to bring about a complete understanding upon the 
point, and thereisnot now the slightest difficulty in obtaining 
from any well known manufacturer, cement of the quality 
and possessed of the resistance and durability required. 

The author, in the volume before us, has given a complete 
history of the composition, analysis—quantititive and 
qualitative—methods of manufacture, and use of Portland 
cement, A proof of the readiness with which we, as a 
nation, avail ourselves of the opportunities of utilising 
commercially the natural gifts of the country, is shown 
by the manufacture of the article in question, the two in- 
gredients of which, and one especially, are found in great 
abundance in our geological formation. Washing, which 
includes mixing, burning, and grinding, may be considered 
to embrace the principal processes which, collectively, con- 
vert the raw material into the marketable article. Mr. 
teid draws the attention of manufacturers forcibly to the 
necessity of “sampling” the mixture when it leaves the 
washmill. This sampling consists in testing portions of 
the contents of the mill, from time to time, at regular in- 
tervals, in order to ascertain whether the proper mixture 
has been arrived at. At first sight it might seem that this 
was a superfluous precaution, since there are but two in- 
gredients, but the “ fluctuating quantity of water they con- 
tain necessitating an ever vigilant attention to the process 
of washing,” which must be checked by a regular 
system of sampling or determination of the results 
of the proportions adopted. Four parts of gray Med- 
way, or three of white Thames chalk, to one of 
clay, by measure, may be taken as a pretty safe 
average, although these proportions are liable to modi- 
fication according to the exact state of the separate ingre- 
dients. The object of the sampling is to test the colour 
and the hydraulic properties of the samples, and the ex- 
perienced hand can readily tell, whether the due propor- 
tions have been arrived at, or whether it is necessary to 
alter them before continuing the manufacture. It should 
be noticed here that the Germans conduct the mixiug opera- 
tion dry instead of wet, anf the balance between the ad- 
vantages of the two methods may be summed up as fol- 
lows :—By the dry plan a larger outlay for grinding is 
incurred; by the wet a much longer time is required before 
the capital expended can be realised; so that it all depends 
upon the resources and opinions of the manufacturers upon 
the point, which system he may be inclined to adopt. After 
desiccation, the material is transferred to the kiln, with the 
same object in view as in lime burning, but greater care 
and attention must be ensured upon the part of the kiln- 
man in the case of cement burning. The degree to which 
the heat should be urged, and, consequently, the quantity 
of fuel used, will depend, in great measure, upon the exact 
nature of the mixture. If the proportion of chalk be 
rather large, a greater quantity of fuel will be needed than 
if the mixture be over-clayed. All the author’s experience 
has been unable to determine satisfactorily, @ priori, what 
length of time may be required to burn a kiln full. This ap- 
pears to be one of those practical problems incapable of 
accurate solution. 

The grinding of the cement, which is the last step in 
the 1ianufacture, may be conducted either at one operation, 
including a little hand labour, or by two distinct processes. 
In the former case the “clinker” is reduced to a rude uni- 
formity of large sized lumps, then introduced through the 
hoppers of the grinding mill for final pulverisation. in the 
latter—that which is advocated by the author—the clinker 
is first broken up tolerably small by a stone-breaking ma- 
chine, and then subjected to the action of the edge-runners 
or vertical stones. ‘I'he relations existing between the value 
of a cement and its degree of pulverisation may be thus 
described :—Ceteris paribus, the heavier the cement the 
better it is; but in order to endow it with superior qualities, 
it must be reduced to an almost impalpable condition, and 
the nearer it approaches to this state the more expensive 
becomes the grinding operation, which the manufacturers 
naturally object to. ‘The majority of our readers are ac- 
quainted with the result of Mr. Grant’s labours upon this 
subject, especially with regard to the experiments he in- 
stituted upon the strength of cement, therefore we shall 
not pause to investigate them. In a valuable paper, read 
by him in 1865 before the Institution of Civil Engineers, 
the whole series of tests and experiments organised and 
conducted by him over a period of seven years will be 
found recorded. Mr. Reid quotes Mr, Grant for his autho- 
rity upon the testing of cement. One of the principal 
uses of Portland cement is in the combination it forms with 
ballast, to which the term concrete is applied. The ex- 
tended sphere of concrete in foundations under water, in 
the formation of harbours, in the shape of concrete blocks, 
as backing for retaining walls and arches, and many other 
situations, has recently received an addition in its applica- 
tion to the construction of warehouses and dwellings. The 
author agrees with the opinion already expressed by us, 
with respect to this mode of erecting superstructures, 
While he admits the capability of so utilising the material, 
he insists upon the necessity of carefully attending to the 
qualities of the ingredients, and above all, to their proper 
admixture and amalgamation. It is quite a mistake to 
suppose that concrete is concrete, simply because it con- 
tains certain proportions of the necessary components. 
When thoroughly well made by careful and experienced 
hands, it will constitute as sound and durable a material 
of construction as exists, either naturally or artificially; but 
when badly and improperly made, it is little better than 
so much dirt, 





We cordially concur with Mr. Reid in his condemnation 
of bad mortar, and in attributing to it many of the acci- 
dents that continually occur in newly erected railway and 
architectural structures. The failure of several large 
viaducts and bridges on theGreat Indian Peninsula Railway 
has been partially attributed by the engineer-in-chief to the 
etiploymentof defective mortar. Without advocatingat the 
present the application of concrete to streets and roads, it 
appears from the statements put forward that in some in- 
stances it has proved successful, and has the advantage in 
point of cost over the usually paved surface. Some further 
evidence and experiments are required before a definite 
opinion can be expressed on the subject. With the ex- 
ception of the description and plan of an endless kiln, 
there is nothing abeolttely new in the second portion of 
the volume, which is a translation of the work of M. A. 
Lipowitz, and describes some points of practice in which 
the Germans differ from us in the preparation of this im- 
portant material. Mr, Reid states that the English cements 
gave inferior results in comparison with those of Ger- 
many in the following experiment :—He exposed them in 
winter time, when in a wet state, to the frost, and then 
immersed them in hot water. As it is not likely that 
cement will ever be called upon to perform such extra- 
ordinary functions, the result may not be regarded as very 
damaging to the reputation of our own manufactured 
article. There are several plates attached to this excellent 
and thoroughly practical treatise, which we can cordially 
recommend to the profession in general. The type is clear, 
and the whole get up of the book is a credit to the pub- 
lishers. 





More RATTENING IN SHEFFIELD.—Three men working at the 
Union Wheel for Mr. Mosley, scissor manufacturer, have had their 
bands and glazers or “‘laps” taken away. The place was entered 
on Monday night or early the following morning. The men are 
non-unionists, and it is distinctly understood by them that it is an 
effort to coerce them into joining the Scissor Grinders’ Union. It 
will be remembered that the Scissor Grinders’ Society was about 
the first to recommence rattening after the termination of the 
sittings of the commission in Sheffield. 


Tue New Gun.—An order has been issued from the War-office 
announcing the introduction into the service of a new description 
of wrought iron muzzle-loading 10in. 18-ton gun, of which the 
following is the official technical description:—Length of gun, 
14ft. 2in.; mean weight of gun, 18 tons 24 lb.; mean preponderance, 
8 ewt. 1 qr. 241b.; length of bore, 145‘5in.; length of rifling, 
118in.; calibre, 10in.; ‘‘A” tube tough steel. This new descrip- 
tion of ordnance is of the type represented by the 7, 8, 
and Yin. guns, They are rifled upon the Woolwich system with 
seven grooves, having a twist increasing from one turn in 100 
calibres at the breech to one turn in 40 calibres at the muzzle, 
The only guns of this nature which have as yet been completed- 
eight for her Majesty's ironclad ship Hereules—are specially vented 
in the following manvet :—The vent enters the bore at llin. from 
the end, and upon the right-hand side, at an angle of 45 deg. to 
the vertical axis on the transverse section, and directed to the 
axis of the gun. The vent consists of a steel bush, lined with 
copper, screwed in from the exterior against a plati 
tip screwed up from the interior. This tip has a flange, or 
buttomshaped head, projecting into the bore, as a means of pre- 
venting the gas esca) hey the joint. A projecting head is left 
upon the bush to enable it to be removed when required by a 
spanner. The bottom of the vent is enlarged to a diameter of 
‘32in., tapering up t0 ‘222in. (the diameter of the vent channel) in 
a length of one inch. The guns are sighted in the ordinary man- 
ner at a defiectional angle of 1 deg. 10 min., but this angle is only 
to be regarded as provisional. They are fitted with ‘‘ plates, metal, 
elevating,” and “ pivots.” The cascable faces are graduated for 
the application of the road tangent scale. 


_ THe Iron anp Ooat Mixine Disrricts.—The iron and coal 
interests of the kingdom will be more fully represented in the 
present than in any former Parliament, and will include the lead- 
ing men in both trades. In the northern part of Northumberland 
Earl Percy will represent the family interest in conjunction with 
Sir M. W. Ridley, while the southern division has returned Mr. 
W. B. Beaumont, who is one of the largest owners of lead mines 
in the county, including East and West Allendale and Weardale, 
and is also interested in the South Yorkshire coal-field. Mr, T. 
Klliott, who has been elected for South Lurham, defeating the 
well-known ironmaster, Mr. Lowthian Bell, commenced life as a pit- 
boy, and is now one of the largest colliery proprietors in the king- 
dom, and finds employment for fully 10,000 persons. Mr. Pease 
and Captain Beaumont, who have carried. the northern division, 
are both interested in coal-mining, the former directly, while Mr. 
Beaumont’s father is the lessor of the Darfield Main Colliery, near 
Barnsley. Mr. Bolckow, one of the founders of Middlesborough, 
has been returned without opposition for that newly-created 
borough, and Mr. Dodds for the adjoining new borough of Stock- 
ton. Another of the newly-created constit , Wednesbury, 
has returned Mr. Alexander Brogden, of Lightburn-house, Ulver- 
stone, and of the Fondu Ironworks in Wales, who is well known 
as being largely connected with the iron trade. At Merthyr Tydvil 
Mr, Fothergill, of the Taff Vale and other ironworks in Wales, has 
been returned for the first time, as has Sir Smith Child for West 
Staffordshire. In Leeds, two of the three members are interested 
in the coal mines of the West Riding, Mr. Baines being connected 
with the Donaby Main, and Mr. Carter being the principal of the 
Allerton Bywater Colliery. In South Yorkshire, Earl Fitzwilliam 
has several large coal and ironstone mines, and his eldest son is 
member for the division in which they are situate, while his second 
son is member for Wicklow County. In Lancashire, Mr. Lancaster. 
the new member for Wigan, is the head of the Wigan Iron and 
Coal Company, the largest concern in the county. In Lincolnshire, 
where a new division has been created, Mr. Rowland Winn, a very 
large owner of ironstone, has been returned for the first time. 
Stoke-on-Trent has given a seat to a well-known iron merchant in 
the person of Mr. Roden, and Worcester has done the same thing 
for Mr. Sherriff, who has a good deal of mining perty in North 
Wales. The Duke of Devonshire, who is abet the largest coal- 
owner in Derbyshire, and the lessor of the Staveley coal-field, has 
two sons in Parliament, while Sir R. Gresley, who also owns an ex- 
tensive coal-field in the same county, goes into Parliament for the 
division in which his property is situate. In Derby, the seat held 
in the last Parliament by Mr. Cox has been gained by another new 
man, Mr. 8. Plimsoll, who has long been conneeted with the 
South Yorkshire coal trade, and who is the patentee of the “ drops” 
at King’s Cross. Sir R, Clifton, who has been returned for Not- 
tingham, is now engaged in sinking to the coal under his estate, 
which is close to the town he nowrepresents. Mr. M'Lean, of the 
Cannock Chase Collieries, has obtained a seat for Staffordshire. Of 
the old members who still have seats in the House, and are in- 
terested in mining, may be mentioned the Messrs. Vivian; also Mr, 
Newdegate, who bas a colliery at Nuneaton, and Sir J. Pakington, 
who has one at Haverfordwest. One of the largest mining pro- 
prietors in Derbyshire, Mr. Jackson, has lost his seat by a narrow 
majority. He was largely interested in the extensive collieries at 
Clay Cross, from which more than 300,000 tons are sent to London 
annually, As many important questions relating to the working 
of mines and the hours in which young persons employed in them 
shall work will be brought iervnel during the ensuing session, 

views of the above large body of practical men cannot but tend to 
a satisfactory solution of a very difficult subject.—Z'imes, 











THE ENGINEER. 


Dec. 11, 1868, 








ASHCROFT’S DOUBLE-SEA 


WE extract from the Scientfic 
American the following descrip- 
tion of the safety valve in- 
vented by Mr. John Ashcroft, 
of New York :—It is claimed 
that this valve has a capacity 
for the escape of steam but 
little = than ag ~~ of 
the ordinary single disc valve, 
and that the weight required is 
but one-fifth of that necessary 
for the latter ; consequently, a 
much smaller one can be used, 
which makes a great saving in 
the cost. If so desired, it can 
be locked up and weighted for 
any specified pressure; and, the 
moment that is reached, the 
valve is lifted from its seats. 
and the boiler instantly relieved 
of all undue pressure. 

Fig. 1 is a perspective view of 
the valve and its parts, with 
one side of the case removee, 
and a portion of the coverin, 
of the valve seats broken away, 
to show the interaal construc- 
tion. Fig. 2 is an enlarged 
view of the valve and its seats. 
Toe wain peculimities of this 
valve are in its having a double 
seat, and offering a much freer 
egress to the steam than the 
single dise valve. By reference 
more particularly to Fig. 2 
these peculiarities will be no- 
ticed. The valve itself is 
hollow, and has an annular _ 
space between the two seats, into which, as well as into its cen- 
tral cavity, the steam may pass. The shell that incloses it, and 
forms its seats, has ial projections, between which are 
serving as p ges for the ping steam. Fig. 2 shows the valve 
lifted from its seat, the arrows showing the direction taken by the 
escaping steam. A is the valve, and B the sests. 
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_Fig. 1 shows a guard plate, C, placed in front of the escape 
pipe, D, to prevent tampering with the valve. E is a bolt securing 
the halves of the case together, and having a hole through it for 
the reception of the staple of the lock. F is a cam for lifting the 
lever and the weight G. The cap H over the valve serves as a guide 
to the valve stem, and prevents the steam from escaping into the 
lock box. With these references to the engravings, the construc- 
tion and action of the valve are plain to every engineer. 





ADDIS’ IRON PERMANENT WAY. 

THE advantages claimed for the invention of Mr. W. J. Addis, 
C.E., which we illustrate in the above engraving, in addition to its 
cheapness and durability, consists in its being a longitudinal 
sleeper road; it combines the office of sleeper and fishplate, thus 
enabling chairs, spikes, and trenails to be dispensed with. us, 
the parts being fewer, in cases of shipment to foreign countries, is 








a matter of great importance in saving of freight, as well as easy, 
from their facility of close packing, of carriage over long land 
distances, 

The construction of Addis’ permanent way consists of two main 
parts. Plates and rail both combined form a longitudinal sleeper 
rail and fishplates. 

The plates are of wrought iron, rolled to curves of 7in. and 10in. 
radius, and when set and fixed would present three concave 
gy he sl b f bol 

e rails are fixed to the sleepers by means o! its passing 
through them and the web of the rail, the jaws formed at the 
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junction by the sleeper plates being of a suitable shape to embrace 
the sides of the rail. 

The sleepers are formed iv lengths of 3ft., fixed at 6ft. distances 
from centre to centre, and in pairs opposite each other; tie-rods 
are passed through and fixed to opposite sleepers to maintain the 
gauge of way. ‘The ends of adjoining rails meet in the centre of a 
sleeper, and are securely bolted therein, the sleepers thus com- 
Lining the offices of sleeper, chair, and fishplate. 

Fig. 1 is a cross-section of a portion of the permanent way; A is 
an ordinary single-headed rail, which is supported on sleepers B, 
formed of plates of iron or steel rolled in shape to the desired 
form, so that when brought together and rivetted by bolts and 
nuts C, or by other suitable means, the sectional form of a 
triangle, the sides of which are hollow or concave, as shown. 

The rail A is embraced by the jaws B, B, formed at the upper 
angles of the sleepers B, and are thus firmly secured by the bolts 
and nuts C, passing through the jaws Bb, B, and through holes 
formed in the web of the rail A. 

The sleepers are formed in lengths of 3ft., fixed at distances of 
6ft. from centre to centre, thereby allowing three sleepers on an 
1sft. rail, and affording facility for fishing the rails in the centre 
of asleeper. They are kept together by tie-rods or bars E, passing 
through holes formed in the plates of the sleepers, and secured to 
the sleepers by jibs and keys F, 











MR. PAGETS REPORT TO THE CORONER ON 
THE WATERLOO-ROAD BOILER EXPLOSION. 





| the furnace below as well as above. 
| evidence that it was merely fed by a pump worked by the 
| engine; and, as it collapsed just after the dinner hour when 


TuE verdict given last evening (‘Lhursday) at the inquest 
before the coroner for Surrey was the usual stereotyped 


| oue, and similar to that reported in the daily papers with 
| regard to the same inquiry held before Mr. Payne-~ 
accidental death. The cut below, from a sketch made 


on the spot, gives some idea of the construction of the boiler ; 


| but it must be observed that it was set on an incline towards 


the fire—how much is not known—and that it tapered from 
It was stated in 


the engine was standing, it had been more than an hour 
without any feed. The stoker was a mere boy, who had 
had only some six months’ previousexperience. It was also 
| stated that the boiler was leaking just before it burst. 
| Taking this, together with what is stated in the following 
| report, it will be seen that all the cunditions were present 
| for getting the water too low. 
| _Itis also to be noticed that the wide part of the flue, 
| about 3ft. in diameter, remained intact, though, as it was 
12in. wider than the 24in. diameter collapsed part, it must, 
at 501b. on the square inch, have had to sustain about 
600 lb. more transversely. With the fire-door a little open, 
or only fitting badly, the draught above the fire could 
have kept the upper plates tolerably cool, in spite of their 
being a little higher than the part struck by the fire, which 
has, in fact, dropped down on the fire-bridge. Mr. Traill, 
the Government engineer, is stated to have given a slightly 
| different opinion on the primary cause of explosion to 
| that expressed in the following report. He ape to 
| have held that, though the flue-tube had no doubt often 
| been previously weakened by the water getting too low, 
the water was not too low when the collapse actually 
occurred. 
Sir,—Appointed by you to examine the steam boiler which gave 
way on the 30th of October last, while being worked at the Steam 
| Saw Mills, Barron’s-place, Water- — 
| loo-road, causing the death of two 
men, severe injury to nine others, 
and much destruction of property, 
{ beg to direct your attention 
| to the following results of my 
| examination :— 
The boiler is of the kind known 
engineers as the one-flued 
ish; that is to say, it is 
cylindrical, with one internal flue 
passing through the boiler con- 
taining at one end the fire-bars 
and fire, and through which flue 
the fire gases are led to return at 
the sides or underneath, on the 
outside of the shell. The boiler 
is 4ft. 10in, diameter outside, 
16ft. Gin. long; the flue about 3ft. 
diameter at the firing end, and 
tapering down to little more than 
2ft. For about 5ft. from thi 
front end plate, the flue was 3ft. 
wide across, and 2ft. 7}in. high; 
being thus, in fact, somewhat oval, and the remainder of its length 
circular, The plates are about jin. thick; the pitch of the Zin. rivets 
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from 2in. to 2}in. Though at about 8ft. from the firing end of 
boiler, and where the fire could strike the way there ~ 
a patch 2ft. by 2ft. 8in., and another pate in. 
by 12in. at the bottom of the internal flue, where it 
joined the end plate of the boiler; this boiler, as 
the state and quality of its plates, was in a fairl 
condition and free from much corrosion. The patch at the top of 
the flue, where struck by the Sate, Sey being rivetted 
outside, had for effect to i e di ter, and hence di- 
minish the strength against the pressure of the steam at that spot; 
and this weakness was, no doubt, increased by the patch not being 
s> completely curved as the other part of the flue. The flue was, 
unfounately, not built on one of the modern plans, by which 
strengthening rings are introduced into its structure, or even only 
loosely sli on the outside of the flue and held fast by keys or 
wed, material of the plate used to patch the bottom 
of the internal flue, where it joined the front end plate of the 
boiler, was, however, of an exceedingly bad quality, as could 
lainly be seen from its laminated fracture. It was stated to have 
a rivetted on only about three weeks before the disaster. An ex- 
amination of the front end plate showed that the boiler had not been 
fitted with the usual indispensable glass gauge for telling the level of 
the water. The gauge cocks —almost universally used for the same 
pu —had evidently been removed, and the holes patched 
up long before the disaster; and, in fact, the only fitting indi- 
cating the level of the water was a stone float. Now a float is 
notoriously known to engineers as a most untrustwortby instru- 
ment, generally consisting of a stone, suspended on tbe surface of 
the water, counterbalanced at its other end ; and with its attach- 
ment necessarily working through a stuffing-box in the boiler, it is 
mostliableto ‘‘stick” in the stuffing-box, from the incrustation or 
**fur,” formed in any steam boiler in the same way as in a common 
kettle. In ant, Go float has longbeen rejected in good practice 
at any rate as the sole means of indicating the water-level. Mr, 
Norris, the proprietor, says that the boiler was only working under 
50 1b. of steam just before the explosion. This I fully believe, 
though the safety-valves seemed to me to be rather small, and 
though I did not consider it necessary to examine the steam gauge. 

Such was, as far as I could ju ige, the state of n a'ters just before 
the disaster, which took place on the 30th of October last. On 
visiting, on the 6th and 7th of this month, the wreck of the build- 
ings that had contained the boiler, I found that, externally, it did 
not seem much injured. Sounding the plates with a hammer 
showed no defects or considerable corrosion; there was only a 
j opening in the bottom part of the internal flue, where the 
patch, at its joint with the front plate, had been stripped through 
thirteen rivet holes. On opening the man-hole door, and entering 
the boiler with a light, the primary cause of the disaster 
showed itself. The flue was flattened down, and its whole 
structure distorted in a way that showed by the amount 
of distortion produced ; the evident comparatively ductile 
state of a considerable portion of the area of the plates when that 
distortion occurred; their colour; the way in which the incrusta- 
tion was cracked off; that the plates had become red-hot. Even 
without this evidence any other supposition could not be sustained. 
Supp we that the ruptured hole in front was the 
primary cause of the disaster, and not produced by the distortion 
of the tube under the pressure. As, on this hole being opened, the 
internal pressure was at once freed, the steam and water rushing 
out instantaneously, there would be no cause at all why the flue 
should, in the absence of this pressure, have collapsed. Hence, 
though termed a boiler explosion, the disaster was really an 
internal flue collapse. 

The primary cause of the disaster was the great weakening of 
the upper part of the flue caused by its getting red hot, and thus 
coming down under the steam pressure. The distortion of the 
tube thus produced had for a secondary effect the rupture of the 
patch in front, with a ily attendant rush of water and 
steam out of the aperture. The boiler then recoiled the eight or 
so feet backwards through a thick brick wall, on the same prin- 
ciple as a heavy piece of ordnance, or a fowling-piece, recoils on 
the explosion of the gases ; orfas with other engines in which the 
reaction of fluids comes into play. 

The conclusions I have drawn are :—1. That the collapse of the 
flue would not have happened with ordinary care on the part of 
the fireman, if the boiler had been provided with proper appa- 
ratus for telling the level of the water; 2, that even in the event 
of the flue getting red-hot, it would not have been forced down so 
low, and might even possibly have only been bulged in at the area 
made red-hot, if the flue had been built with strengthening rings 
at the pi intervals ; 3, that it is just possible, humanly 
speaking, that the disaster would not have been so great if the 
patch at the front had been of a better quality of iron. This last 
opinion, however, I express with much diffidence. It is thus very 
difficult to distribute the blame with exactitude on the maker, the 

irer, the owner, and the attendant on the boiler. It is pro- 
bable that many of these cases would be prevented by a law 
requiring, as in France, Germany, Italy, Belgium, New York, and 
in almost all civilised countries, except in Great Britain (and 
in England itself as regards passenger vessels), that no steam 
boiler should be worked without two safety valves, a glass 
water gauge, gauge cocks, and a steam gauge. ‘The absence 
of such fittings, provable on the inspection of a competent 
engineer, should be held to be prima facie evidence of 
neglect. The effect of such a law would not merely be deterrent 
but instructive, as it is impossible to oe that the unhappy 
owner—in this particular case one of the chief sufferers in his 
children and his pocket—could have worked his boiler in the way 
he did if he had really known the only conditions under which any 
boiler can be worked safely. In my opinion—and it is an opinion 
arrived at after long and careful consideration—the Legislature, in 
leaving the coroner investigating such cases without technical aid, 
and ales the steam boilers to be worked anywhere and any- 
how, is much more to blame than—as in this case—the maker, the 
owner, or the fireman. : 

I have only to add that I considered it fair to Mr. Norris, the 
owner,—in order that he might be prepared to rebut it, if he should 
think it necessary for his interests—to tell him that I had arrived 
at the conclusion that the disaster was due to the water being 
allowed to get too low, 

Frepk. A, PaGet. 


(Signed) , 
William Carter, Esq., Coroner for the County of Surrey. 


We have only to add that Mr, Payne’s jury have returned 
verdict to the effect that Mr. Norris is censurable for employ ing 
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Dec. 11, 1868. 
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Grants and Dates of Provisional Protection for Six Months. 
2288. FREDERICK WARREN, Birmingham, Warwickshire, “ Improvements 
in apparatus employed for heating — for conservatories, and 
wate and” public buildings.”—20th July, 1 
2870. —_ HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An Serres 
mode of advertising and Aone ss. to be used therein.” — 
aris.—I7th ao 1808," 


2990. HENRY JEWITT, Kentish . London, ‘‘ Means and wn — for 
aying a new game.”—A otiieakeaien from William W , New 
ork, U.8S.—30th , 1868, 

3218. CHRISTOPHER SHAW, Wicker Ironworks, Sheffield, ‘“‘ Improvements 


in propelling vessels, and in screw mechanism to be used therefor.”—2lst 
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3245. MAURICE SAUTTER, Rue de la Chaussé d’Antin, Paris, “ Improvements 
in preparing fibre from bamboo or cane for the manufacture of textile 
fabrics.”—A communication from Louis Robbins, New York, and John 
Southmayd, New Jersey, U.S.—23rd October, 1868 

3309, WILLIAM HODGSON LIDDELL, West Port, Edinburgh Midlothian, N B., 
«Improvements in treating all kinds of pig skins in the processes of pre- 
paration, tanning, currying, enamelling, and japanning, and in utilising 
th jucts.”—29th October, 

3352. MAURICE SAUTTER, Rue de ja Chaussée d’Antin, Paris, “ Tmprove- 

ments in preparing and preserving vegetable and animal substances."—A 


London, “‘ A combined tobacco h and cigarette former.”—A communi- 
cation from Felix Mazet, Marseilles, France. 
3541. CLINTON EDGCUMBE BROOMAN, Fleet street, London, ‘* Lmprovements 
in the manufacture of gas for lighting and heating, and in a 
5 therein.”—A communication from Jules Frangois Lafrogne, 
Boulevart de Strasbourg, Paris 
3542. JOHN SIMS, Trinity-street, Li 
thet manufacture and mode of 
fabrics.” 
3544. CHARLES JOSEPH FOSTER, Maldon, Essex, ‘‘ Improvements in obtain- 
motions of the cutter bar in reaping, 
mowing, and other: similar agricultural pte Pan yp and i 


l-road, London, ‘‘ Improvements in 
ying ornaments to woven and felted 
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VARLEY, Remneus, meee Middlesex, <Lmpovement in train 
intercommunication, parts of which in are ble to electro- 
electric ."— 88th Se 1, 1868, 








magnetic and 
| 2372. JOSEPH SIMPSON, Tr near Manchester, * Improvements in ma- 
| chinery for moulding toothed wheels.” 
2373. FRANKLIN WINSER, Manchest I ts in the fi 


¢ age of magnesia or Epsom a from dolomite or magnesium lime- 


2381. 5 JAMES ane, Consett Hall, e me pee pe in 
d in the manufacture of iron and steel.” 
2383. SAMCaL "CUNLIFFE LISTER, em, Yorkshire, ‘‘ Improvements 








in wheels for agricultural machines, which last-named improvements are 








also applicable to traction engine wheels. e —2 1st ~~ 1868, 

3545. Faxancis WILLIAM WEBB, = 5 ents in 
construction of steam hammers, and in ee employed th therein.’ x 

3546, a INGLIS, Manchest steam engines and 


‘in blowing engines.” 

3547. Joan MANGNALL, Ginagow, err N.B., 
chairs, cradles, couches, and beds.” 

3548. JOSEPH BOWDEN, Bottoms, Staley, near Mossley, Cusshive, and MARK 
NIELD MILLS and pene om RILEY MILs, M 
in carding ee ee ee ey eet 

3549.. WILLIAM La PEXOTIERE, Bartholomew-road, London, *‘ An improved 
construction of lock.” 

3552. JAMES HOWLISON, Scarborough, Yorkshire, ‘‘ New or improved mov- 
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. GEORGE WoopHousE, Bolton, Lanceshion,” and JOHN og 
Fagen a Farrington, near Preston, L * Imp’ 
> construction of mills or h and can 
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2387. ALEXANDER WATKINS, Henrietta-street, St. Paul, Covent Garden, 
London, “Improvements in the construction of watches, chronometers, 
clocks, and other timekeepers.” 

2389. SAMUEL CUNLIFF LISTER, Manningham, Yorkshire, ‘‘ Improvements 
in the manufacture of silk velvets, which are woven face to face and then 
cut asunder. also in treating silk to be used in such manufacture.”—A 
communication from Jacinto Barran, Barcelona, Spain 

2393. JOHN Dusuip, jun., Glasgow, Lanarkshire, N.B., ” «Improvements in 





able sleeping berths for railway carriages, and arrang: and app 
connected therewith.” 
ange. BENJAMIN NEWNHAM and BENJAMIN THOMAS NEWNHAM, Bath, 





communication from William Ogden Giles, New York, U.S.—4th Mi ber, 


1868. 
3375. THOMAS HARRISON, Liverpool, “‘ Improvements in pianofortes.” 
= WILLIAM IRMER, Red Lion-street, ee London, “A new or 
mproved corn-flour jelly.”—6th Ni 
3400. PAUL EMILE DE 1ssocg, Rue ov hoeeall Paris, ‘‘ Improvements 
in treating lead ores.” —9th November, 1868. 
3403. HENRY LEONARD BENNISON, Greenwich, Kent, “ - improved rotary 
engine and pump, to be driven by water or steam pow: 
3413. WILLIAM HATHERTON HALL and JoserH coax, Birmingham, “Im- 
ements in safety lamps. "10 November, = 
3429. JOHN LEWTHWAITE, Bury, L in machinery 
for the shaping of wood and similar materials. iar oi Doan, 1868, 
3450. JOHN STEPHENS, Ryder-street, St. James’, London, *‘ Improvements in 
Toueter, applicable to carriage wheels to facilitate the draught.”—13ih 
lowem 


3463. GEORGE JARVIS WoRssaM, Wenlock-road, City-road, London, “ A new 
or improved motive power engine.” 

3470. JOHN CAMERON MACDONALD, Waddon, near Croydon, Surrey, and 
JOSEPH CALVERLEY, Albany-road, Camberwell, ‘‘ Improvements in the 
manufacture of stereotype printing surfaces, and in machinery for printing 
and receiving sheets of paper as the: come | from the printing machine, 
and also for cutting into sheets rolls of paper.”—'4th M L 

3479. PIERRE JOSEPH LAVEL, Paris, ‘‘ An improved steam generator.” 

3481. EDWARD PRIEST and ALLEN Priest, Victoria Mills, Huddersfield, 
Yorkshire, “Improvements in carding engines, technically known as 
‘ scribblers’ or ‘ breakers,’” 

3483. JAMES Hargg, Handsworth, Staffordshire, ‘“‘ Improvements in the manu- 
facture of apparatus for expanding tables.” 

3487. SAMUEL WILLIAM CAMPAIN, Deeping St. Nicholas, Spalding, Lincoln- 
shire, ‘‘ Improvements in apparatus to = an used when tilling or working 
land by steam power.”—16th November, 

3488, JOHN JONES, Chestnut House, Stratford, Essex, and SAMUEL 
apres BIDDER, jun., Hillfield, Mitcham, Surrey, ** Improvements in 

atus for breaking down coal, slate, stone, and other minerals.” 

3490. Ropeat Green, Ladbroke- -terrace, Bayswater, London, “ An improved 
‘method or means of covering wires employed under water.” 
3492. GERARD MARQUIS OF MONTRICHARD, Rue ‘Ste. Appoline, Paris, 
“‘ Improvements in machinery for transmitting motion, and for imparting 

power by liquids of different densities, such as water and mercury. 

3495. James Epwaap HENRY HAk&RIS, Spring-street, Paddington, London, 
and THOMAS LUMLEY, Wellington-terrace, Paddington-green, London, 
“ [Improvements in chimney pots.” 

3494. LAURA MARY PREwiTT, Bristol, 
hodices.” 

2496. WILLIAM MANSFIELD, Birmingham, “Improvements in kilns and 
drying chambers or sheds to be used in the manufacture of bricks and 
other articles made of clay.” 

3197. ALEXANDER CLARK, Chancery-lane, London, “ An improved machine 
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in the of folding steps to carriages.’ 
3556. Widiam ALEXANDER LYTTLB, Grove, 
‘« Improvements in electro-telegraphic a paratus.” 
3557. JAMES STURROOK, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
ic or other caps, and in their application to bottles or other 
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wa CHARLES MONTAGU, | Cannon-street, London, ‘‘ Improvements in the 
of p and certain other musical 





instruments.” 

3559. ALFRED VINCENT NEWTON, Chancery-lane, Londun, ‘‘ An improved 
mode of dressing millstones.”—A communication from David Williams, 
Peterborough, Ontario, Canada. 

3561. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “ Improvements in 
burning lime and in kilns therein employed.” 

3563. WILLIAM ee DREAPER, Bold-street, Liverpool, “‘ Improvements in 
the 

3565. CHARLES DENTON ABEL, South Chancery-lane, 
London, *“‘ Improvements in converting cast iron into wrought iron, and in 
uniting oxides, fluxes, and other substances with molten cast iron.”—A 
communication from Thomas Schoenberger Blair, Pittsburg, Pennsylvania, 
and Adolphus ——— Sew York, U.S., and Francis ne 
Ellershause, and A E. Stayner, Nova Scotia.—23rd November, 1 

3567. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, “ improvements 
in safety tackle for raising and lowering heavy weights.”—A communica- 
tion from Benjamin Bellair, Paris. 

3569. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Im- 

in the of iron and steel, and in furnaces and appa- 

ratus connected therewith, part of which i are also li 

to the calcining, reducing, = 2 ae of ores and granular substances 

generally.” —24th November, 1 
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a on which the Stamp Duty of £50 has been Paid. 
. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, “‘ Fining, Purify- 

“i. and mellowing spirituous liquors.”—30th November, 1865. 

3123. Isaac HOLDEN, Bradford, Yorkshire, “ Combing wool, &c.”—ith 
D 

3093. THOMAS ALDRIDGE WeEstox, Kings Norton, Worcestershire, “ Rais- 
ing, lowering, and moving heavy bodies, &c.”—2nd December, 1865. 

3095. EDWARD BROWN WILSON, Edinburgh, “ Furnaces.” —2nd December, 


1865. 
3143. a SALOMON and WILLIAM JOHN LAWRENCE DAvips, Ludgate- 
dion, ‘‘ Sewing machine needles.”"—6th December, 1 
3172. issem> VINCENT 

animal and 
3326. RICHARD MAY MARYGOLD, Boston- place, eae London, and 
SAMUEL FITzZJOHN, Lisson-grove, London, ‘‘ Window sashes.” — 23rd 


December, 1865. 
3127. Gronor EDMUND DONISTHORPE, Leeds, Rey a ** Machinery 
d when getting coal and other minerals.” —5th December, 1865. 


NEWTON, a. London, “ Preserving 
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for making ginger and other snaps from soft dough.”—A 
from Daniel Morey Holmes, Williamsburg, Kings, New York, U.S. 

3498. HENRY ADOLPH KEHDE, Denmark-road, Kilburn, Middlesex, ‘‘ Im- 
provements in apparatus for working railway signals, points, and 
switches.” 

3499. CHARLES RICHARDSON, Gracechurch-street, London, ‘‘ Improvements 
in looms for weaving.”—17th November, 1868. 

3500. JOHN MORETON PRICHARD, Park-street, South Hackney, Middlesex, 
‘*Improvements in reservoirs or fountain penholders. 

3501. CHARLES WILLIAM S\EMENS, Great George- street Westminster, ‘ Im- 
provements in apparatus for fastening and adjusting telegraphic line wires.” as 


3130. "ANDREW Betts eo Cannon-street, London, ‘‘ Steam cranes and 
hoi '— 5th December, 1 
3163. ALEXANDER PARKES, _ “Xylodine, or gun cotton.”—8th 
, 1 


3233. THOMAS RIDLEY HETHERINGTON, Vulcan Works, Manchester, and 
SAMUEL THORNTON, Manchester, ‘‘ Cleaning cotton and other fibrous sub- 
stances.”—14th December, 1865. 

3116. JOHN JACKSON ASHWORTH. Manchester, ‘‘ Machinery for spinning and 

"—tth D 
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3142. ADAM aaah De Bauitrr, Think, Yorkshire, ‘‘ Reaping and mowing 





3503. CLINTON EvGCUMBE BROOMAN, Fleet-street, London, 
liquid or composition for oiling or greasing wool and other textile material.” 
—A communication from Henry de la Thibaudiere, Paris. 
7. ARTHUR McDOUGALL, Manch % pr in the fi 
re of ph and sulph ‘of , 
ase7,  Atouee Wns DRAYs8ON, Woolwich, Kent, “An improved mode of 
and apparatus for cooling wort and other liquids. 

3508. BENJAMIN BELL, Park Village, East, Regent’ 's Park, London, ‘ Im- 
provements in the construction of iron ships for the purpose of affixing 
their sheathing, and in the mode or means of affixing their sheathing.” 

3509. WILLIAM LYBLL GROUNDWATER, Plumstead, Kent, “ Improvements 
in machinery or a us for inserting and extracting the percussion caps 
of cartridges for fire-arms, _and for shaping and crimping me shells or cases 
of the same, more for ig cart- 
ridges.” 

3510. WILLIAM THOMAS BAsseTr, Albion-street, London, “ Improved 
means or apparatus for washing, cleansing, and dressing sheep or other 
animals.”—18th November, 1868. 

3512. GEORGE VINCENT FOsBERY, Cowley, Middlesex, ‘Improvements in 
breech-load ing fire-arms and cartridges for the same.” 

3514. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, ‘“‘ Improvements 
in cases or boxes for packing bottles and jars. x 

3515. CHARLES DENTON —_. Southamp ilding: Coe 
London, ‘I f: _ h in fur- 
naces and apparatus em: need ya that purpose. <= ees sem 
Claude Brison. stusexploy Saone, France. 

3516. HENRY CARRIGG, Manchester, ‘‘ Improvements in the if of 
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3153. PIARRON DE MONDESIR, High Roads, and PAUL LEHAITRE and 
AUGUSTIN JULLIENNE, Boulevart de Strasbourg, Paris, ‘‘ Air for ventilat- 
ing , &c."—8th December, 1865. 

3174. Ricuaap ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Preparing 

its of the Eucalyptus family and Myrtacean plants, and the application 
thereof to the —_— of tobacco and snuff.”"—9th December, 1865. 

3184. NORMAN WILLIS bet mg Ye Kings, New York, U.S., 

“* Steam boilers.” —9th 


December, 1 
3379. GEORGE HAWKSLEY, Shedaela, “« Cartridge cases."—30th December, 
1865, 





Patents on which the Stamp Duty of £100 has been Paid. 
3066. JOHN JAMES RUSSELL and BurRDETT LAMBTON Brown, Crown Tube 
Works, Wednesbury, eg eee “ Taper tubes.”"—6th » 1861, 
3031. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey 

** Stopper for bottles, &c.”—3rd December, 1861. 4 
3078. CROMWELL FLEETWOOD VARLEY, Fortress joes Kentish Town, Lon- 
don, ‘‘ Electric tel — Hh D 
3060. JOHN oy NAPIER, Glasgow, akdoe, N.B., 
December, 1861. 





“ Brakes.” —6th 





Notices of Intention to Proceed with Patents. 
3347, EDWARD HOLDEN, Laurel Mount, Bailden, near Leeds, Yorkshire, 
7 * Improvements in apparatus for preparing wool or other fibres.”—4th 
1868. 





tribastic phosphate of lime, and the application thereof to certain useful 
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3517. WILLIAM AVERY and ALBERT FENTON, Redditch, Worcestershire, 
“‘ Improvements in needle cases.” 

3518. THOMAS GEORGE WEBB, Manchester, ‘‘ Improvements in the manu- 
facture of tumblers, goblets, wine glasses, and other vessels of glass.” 

3519. DAVID JONES and JAMES JACKSON, Rutland-road, South Hackney, 
London, ‘‘ Improvements in for i g heat to the feet and 
body whilst travelling or otherwise.” 

= JAMES McGratTs, Belfast, Antrim, 
shirts.” 

3521. JOHN GREEN, Lisburn, Down, Ireland, “ Improvements in the manu- 
facture of =< cord, — yarn, and thread, and in the machinery there- 
for.” —19th 

3523. JAMES MoGLasnan, T Dundee, Forfar, N.B., ‘‘ Improvements in appa- 
ratus for untwisti ropes.” 

3524, JOHN DOUGLAS JUDKINS, Bedford-square, London, * Imp ts in 





Ireland, ‘‘Improvements in 


3371. JAMES TAYLOR, jun., Water Heys Foundry, Wigan, Lancashire, “ Im- 
provements in steam boilers, and in the furnace doors and fire-bridges of 
steam boilers.” 

3376. WILLIAM BAKER, Wigan, Lancashire, ‘‘ Certain improvements in fur- 
naces and fire-bars.”"—6th M » 188. 

3393. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
‘Improvements in cooling and barring soap.”"—A communication from 
Silas Divine, New York,U.8.—7th November, 1868. 

3399. WILLIAM MORGAN BROWN, Rue Gaillon, Paris, “« Improvements in 
man engines for raising water and egue, Ht and raising men.”"—A com- 
munication from Peeters Van Dyk, Hague, olland. -—3th November, 1868. 

3495, WiLLIaM Ropert LAkk, 8 Chancery -lane, 
London, ‘‘ An improved bayonet, which wilt also serve as a digging imple- 
ment.”—A communication from Colonel Edmund Rice, United States 
Army.—t7th November, 1868. 

2288, FREDERICK WARREN, Birmingham, “Improvements in apparatus 








apparatus for opening and closing window sash 
= ~ cr GUTHRIE, Craigs, Forfar, 
D 3.” 

3528. BASHLEY BRITTEN, Red Hill, Surrey ‘‘ Improvements'in the construc- 
tion of fishing rods.” 

3531. HENRY BRIDGE fap Compton-street, Ball's Pond, Islington, 
London, “ I F for the of water or other 
liquids in fine ‘Particle-, which is also applicable in the distribu- 
tion of fine particles in powder.” 

3532. ne RoBerT LAKE, South b 
‘An improved mode of and means f ‘or operating reciprocating 
saws. A ee from Charles Joseph Vowinkel, Philadelphia, 
Pennsylvania, U.S. 

3534. CONSTANTIN DESCAT and HENRY GUILLAUME, Boulevart Sébastopol, 
Paris, Wp pate pnw in the mode of fixing colours on textile fabrics 
composed of wool and cotton.” 

3535. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in sewing needles.”—A communication from Samuel Ivers, New Bedford, 

Massachusetts,,U.S.—20th November, 
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3536. WILLIAM ROBERT LAKE, Southampton-b 
London, ‘‘ An improved mode of and means for 
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preparing and_ baling 
chopped hay and straw.”—A communication trom Charles Brown, Buffalo, | 





New York, U.S. 
3537. JOHN GARRETT TONGUE, South ton-buildi: -lane, 
on, ‘‘ Improvements in the treatment and * of ‘yarns or 
threads for weaving, sewing, or other purposes, in “the mac! em- 
ployed for this purpose.”—A communication from R Blanchard, Paris. 
3538. JOHN SCHOLES and JABRZ LEACH, Hudders Yorkshire, ‘‘ Im- 
proved — oe ey wool or other fibre for feeding same to 
lensers. 
3539, Cuan DENTON ABEL, SSouthampton-buildings, Chancery-lane, 








d for heating water for conservatories, baths, and private and public 

buildings. "—2ist July 1868 

2310. James Bo Forest Hall, near Newcastle-on-Tyne, and GEORGE 
Henn a, Sh lds, Durham, “ improvements in the manufacture of 

ron 

2318. MATTHEW TURNER SHAW and THOMAS HOWARD HEAD, Cannon- 
street, London, ‘‘Jmprovements in hydraulic apparatus for lifting, hauling, 
and lowering.” — July; 1868. 

2328. GrorGE S , Camberwell New-road, Surrey, ‘‘ Improvements in 
peo J for obtaining rotary motion, and for raising, forcing, and mea- 

fluids.” 240 July, 

2349. ee HOGG, jun., Edinburgh, Midlothian, N.B., “‘ An im- 

Vv 

. GEORGE RICHARD VEVERS LOUGHTON and EDWARD BLASINI JAcK- 
BON, Rue de la Banque, ‘‘ A new or improved material for the manufacture 
of besses for flax spinning machinery.”—27th July, 1868. 

2361. HENRY WATTS, Water-street, London, ‘‘ Improvements in the construc- 
tion of rails for railways.” 

2364. JAMES WeBsTER, Birmingham, Warwickshire, ‘‘ Improvements in the 
manufacture of gas and vapour, and in applying such gas and vapour in 
manufacturing and refining i iron and other metals, and in recovering certain 
products therefrom.” 

= JOHN BULLOUGH, Accrington, Lancashire, “Improvements in looms 

for wea’ 

2367. CHARLES AUGUSTUS La Mont, New York, U. s., 


— of e; 
2 Witian Re Ropert LAKE, South rt Chancery. my 
London, ‘‘Improvements in glue and in the mode of and apparatus for 
the same, the said improvements being'also applicable to 
the manufacture of and other = "A communication from 
Christian Wahl, Chicago, Cook, Illinois, U.S. 
2369. SAMUEL MANLEY MARTIN, Pinner, Middlesex, and SAMUEL ALFRED 


“* An improved pre- 


huilal 





for finishing or dressing flour. "30th July, 1868, 

2402. FREDERICK ALLEN LEIGH, Miles Platting, Lancashire, ‘‘ Improvements 
in carding engines.” 

2406, PAUL NARCISSE JOSEPH MACABIES, Rue de Flandres, Paris, “‘ Improve- 

ments in water-feeding apparatus for boilers.’ 

2410, RUDOLPH Evouns DBINBAUS, Cecil-street, Sunt, London, “ A new or 
improved instrument to be used in the ism and other 
diseases.""~ A communication fon Charles Baunscheidt, Endenich, near 
Bonn, Prussia. 

= a WELDON SYMINGTON, Chard, Somersetshire, “ Improvements 

achinery for cutting up or reducing loaf sugar.” 

2413. "naman Monitz and JACOB REINACH, Berlin, Prussia, “‘ A new fil: - 
planing machine.” 

2414. HERMANN MOrITz and JAcoB REINACH, Berlin, Prussia, “A new file- 
cutting machine.”—31st July, 1868. 

2424. MARMADUKE WILKIN, St. James’-terrace, Paddington, London, and 
JOHN CLARK, Chippenham-terrace, London, “Improvements in steam 
on a and furnaces, in part applicable to surface condensers of marine 





2426" CuARLEs GEOGHEGAN, Dublin, ‘‘ Improvements in self-acting regu- 
lators, and in the cocks or taps to the same for supplying fluids at high 
pressure and preventing the bursting of cocks, pipes, or taps under ordinary 
circumstances, or from the effects of frost.” 

2429. HENRY OLIVER ROBINSON, Glasgow, Lanarkshire, N B., 
ments in dredging machines.” 

2430. SAM'/EL PLIMSOLL, Whiteley Wood Hall, Sheffield, ‘ Improvements i in 
the means ‘or for ing coals from railway wagons.”—lst 


“ Improve- 





August, 1868. 

2438. THOMAS WARD, New Wortley, Leeds, Yorkshire, “ Improvements in 
desks for schools.”—3rd August, 1868. 

3439. WILLIAM SPECK, Quality-court, London, ‘‘ Improvements in the treat- 
ment of auriferous, argentiferous, and other ores."—A communication 
from Louis Edouard Rivot, Paris."—19th August, 1868. 

2457, EDMUND EDWAKDs, Buckingham-street, Adelphi, London, ‘‘ Improve- 
ments in pumps. 

2458. MARTIN BEeNnsoON, 14, Hinde-street, Manchester-square, London, ‘‘ Im- 
provements in low-water indicators and safety valves for steam boilers.” —A 
communication from Charles Burley, Cincinnati, Ohio, U.8.—6th August, 


1868, 

2476. WILLIAM EDWARD NewTON, Chancery-lane, London, * Improved 
apparatus or mechanism for regulating the speed or power of machinery.” 
—A communication from Marie Joseph Denis Farcot, Jean Joseph Leon 
Farcot, Michel Basile Abel.Farcot, and Joseph Etienne Eloi Chateau, 
Ouen, France. —Tth A 

2480. SANKEY GARDNER, Eaglebush Foundry, Neath, Glamorganshire, ‘‘ A 
new or improved annealing pot and stand.”"—8/h August, 1868. 

2506. JOHN HENRY JOBNSON, Lincoln's-inn-fields, London, * Improvements 
in the permanent way of railways.”—A communication from Jean Baptiste 
Antoine Maurize, Tours, France.—11th August, 1868. 

2536. HAKAN STEFFANSON, Brompton, Middlesex, and JONAH HADLEY, 
City Flour Mills, U pper Thames-street, London, ‘‘ Improved machinery for 
decorticating grain.” —J3th August, 1868. 

2562. Bristow HUNT, Serle- -_, Lincoln’ 's-inn, London, “ Improv ‘ements in 
the mode of d P of iron contained in ores, coal, 
coke, and other mineral gouligsia, and in apparatus therefor."—A com- 

munication from Edmond Grandidier ‘on Marcel Rue, Paris.—l7th 

August, 1868, 

2580. JAMES LANDLESS, Manchester, ‘Certain improvements in boilers or 
generators for steam, which are also applicable for other heating purposes.” 
—18th August, 1868. 

2782. GEORGE DAVIES, Serle-street, Lincoln's-inn; London, * Improvements 
in stamping or embossing horn, leather, and other materials, and F the 
apparatus employed for such ."—A communication from 
Victor Combe, Rouen, France. Pah September, 1 —_ 

3032. DANIEL WEST, Euston-square, London, he improvement in presses 
for packing cotton, hemp, wool, and other goods.” —3rd October, 1868. 

3151. WILLIAM ROBERT Lake, South ildi Chancery -lane, 
London, *‘ Improvements in for and burning the 
vapour of hydrocarbon liquids. ' *—A communication from David Lowe, 
Boston, Massachusetts, U.S.—41th October, 1868 

3192. WILLIAM EDWARD NEWTON, Chancery- lane, London, ‘‘ Improvements 
in the manufacture of gun barrels, vices, and various kinds 0’ tools and 
other instruments in which the handles are secured in nm eves.” —A 
communication from Henry Lester Loman, New York, U.S. — 19th 
October, 1868. 

3233. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in “machinery for propelling water craft.”~—A communi- 
cation from Edwin Sabine Renwick, Beach-street, New York, U.S.—22nd 











3331. SAMUEL “auLr, Bridgtown, near Cannock, Staffordshire, ‘‘ Improve- 
ments in plastering trowels.”—2nd Ne 

3402. JOHN LEVESON LEEK SWEATMAN , Longton, Staffordshire, “ Improve- 
ments in kilns for burning bricks, tiles, cements, pottery, and porcelain 
ware, and other articles or sub —9th Ni 1868, 

3425. MORGAN HENRY DAVIES, Prince Alfred’s-road, Wavertree, Liverpool, 
‘** Improvements in the construction of fences where strained wire or other 
strained material is employed, Lal ao ne rs is also appli- 
cable to the g of cranes, Ww er winding barrels, and 
to other gearing.” —11th Novcnber, 1868." 

3431. CHARLES JOHN CHAPLIN, Bucklersbury, London, ‘“ An improved com- 
position for cattle food.”—A communication from Edward Chaplin and 
Edward Payne, Montreal, Quebec, Canada. 

3440, Emit HAs, Mark-lane, London, “ Improvements in sewing machines.’’ 
—12th November, 1865. 

3483. James HARE, Handsworth, Staffordshire, “Improvements in the 
manufacture of apparatus for expanding tables.” —16th November, 1868. 

3501. CHARLES WILLIAM STEMBNS, Great George-street, Westminster, “* Im- 
haa net in for fi ng and adjusting telegraphic line wires,” 
—l 

3569. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ~im- 

its in the m of iron and steel, and in furnaces and a 
ratus connected therewith, part of which improvements are also applicable 
to the calcining, ——, and burning of ores and granular substances 
generally.” —24th October, 1 











*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and e. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5,. High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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5th Becomber, 1868. 
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THE Lectures on Sculpture will not be given at the Royal 
Academy this season. 
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THE ENGINEER. 
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ABSTRACTS OF SPEOIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
ENGINEER, at the ofice of Her Majesty's Commissioners of Patenis. 


Tur 


Class 1.-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. dc. 
1599. J. Roney, Mewcastie-under-Lyne, ‘* Furnaces for consuming smoke.”’"— 
Dated 15th May, 1868. 

Here the inventor applies below the fire-bars of the furnace jets of steam, 
which play up between the fire-bars on to the fuel resting upon them. The 
jets or nozzles for directing the jets of steam are carried by a steam pipe or 
pipes, the outlet ends of the nozzles being caused to project above the 
bottom of the fire-bars and to rise up between them.—WNot proceeded with. 
162). E. Bruuinetron, Redditch, Lancashire, ‘‘ Apparatus for conveying and 

regulating the pressure of steam passing through pipes, &c.”"—Dated 18th 
May, \868. 

This invention relates to a valvular arrangement for withdrawing steam 
from a high-pressure steam pipe or other vessel for the purpose of supplying 
steam of a lower and uniform pressure to, for instance, a drying cylinder, or 
for any other purpose —Not proceeded with 
1626. J. F. Spencer, Sunderland, Durham, “ Working the valves of steam and 

other engines.” —Dated \8th May. \S68. 

The patentee claims. First, working the valves of steam or other engines by 
means of two distinct radial arms, segments, discs, or levers, arranged and 
operated in the manner shown and described, or any mere modification of the 
83 Secondly, the improved mode of closing such valves by means of a 
vacuum obtained in the manner described. 

1645. C. L. Tavggepvon and J. Monet, Paris, “ Double-action pumps.” —Dated 
20'A May, 1868. 

This invention consists, chiefly, in the particular arrangement of the piston, 
which may be composed of two stamped leather heads connected with each 
other by a tubular rod or sheath. In some cases the piston has a single head 
carrying along the sheath in its up and down motion. This sheath is always 
set in the central part of the pump, and the liquid runsthrough it. The piston 
works in a cylinder divided into two chambers by a movable diaphragm, so 
that each head of the said piston plays in a separate chamber, and their 
tubular connecting or sheath rod slides in a hole bored through the centre of 
the diaphragm, which hole is provided with a water-tight packing. The 
tubular rod or sheath which connects both heads of the piston is pierced with 
several holes for the passage of the liquid, which is forced alternately by each 
of the piston heads. When one of the said heads creates the vacuum behind 
it the other head forces the liquid forv: so that its outflow takes place 
unintermittently. The stamped Jeather heads of the double-headed piston 
act alternately as piston and as valve; there is no other valve, as in all lift 
and force pumps. There may be an upper space in which the air driven by 
the rising liquid accumulates and forms an elastic cushion, which, by its 
reaction, regulates the speed of the outflow of liquid. 

1647. F. D. Nurraxt, St. Helen's, Lancashire, ** Furnaces.”—Dated 29th May, 
1868 . 

The object of this invention is, the inventor states, to enable the owners of 
metallurgical, alkali, and other chemical works where reverberatory furnaces 
are used for roasting and smelting purposes, to avail themselves of the now 
generally acknowledged advantages to be derived in furnaces of ‘that kind 
from the employment of hot air as an agent to induce or promote combustion 
of coal, coke, or other fuel.—Not proceeded with, 

1649. A. Brut, Alfred-road, London, ‘“ Vaives of steam engines.”—Dated 20th 
May, 1868, 

This invention consists in constructing the valves of steam engines in such 
manner that there will be little or no pressur2 on the back of the said valves, 
thus preventing, to a considerable extent, the wear and friction that result 
from a large surface being exposed to the pressure of the steam.—WNot pro- 
cveded with. 

1655, W. T1sox, Great George-street, Westminster, London, *‘ Steam pumps.” — 
Dated 20th May, 1863. 

The patentee claims, First, the general construction, arrangement, and 
combination of parts constituting a direct-action steam pump, as described. 
Secondly, the peculiar construction of cylindrical valve, as described. 
Thirdly, the mode of actuating a cylindrical rocking or partially rotating 
valve in steam pumps by means of a differential groove or slot in the rockir 
frame, worked direct from the piston rod of the driving cylinder, substantially 
ag described. 

1656. C. R. Haven, Reading, Berkshire, ‘‘ Apparatus for heating water for 
baths.” — Dated 20th May, 1868. 

Here the patentee provides a closed metal box of cylindrical or other form, 
which he places in the vessel containing the water to be heated. The heat is 
obtained by means of a gas tube or burner, which he prefers to coil in a volute 
form in the bottom of the heating chamber, the said gas tube passing out 
through a central vertical air shaft at the top of the heating vessel, and pro- 
jecting above the water level for supplying air for combustion. The gas tube 
is connected to a suitable supply pipe, and is further provided with perfora- 
tions for the emission of jets of gas. Around the lower part of the central air 
shaft, and over the burner, he places a cylindrical water capacity or boiler, 
leaving a space between it and the sides and top of the heating vessel for the 
circulation of the heat. In the bottom of the water vessel is an annular 
recess communicating with the space above the vessel by vertical tubes, 
affording a greatly increased heating surface The water vessel communicates 
at top and bottom with the water in which the apparatus is submerged by 
means of tubes, the water passing in at the lower and out at the upper part, 
producing a constant circulation The products of combustion pass out of 
the chamber through a chimney rising at the top of the apparatus above the 
water, by which access is also had for igniting the jets. 

1659. W. InGcuis, Manchester, ‘‘ Steam engines and boilers.”— Dated 20th May, 
18 8 

These improvements in steam engines are specially applicable to what care 
known as Corliss engines, and they consist in casting the inner cylindrical 
shell of the cylinder separately from the outer shell of the steam jacket, and 
making a secure and substantial joint between these parts by casting. in 
separate pieces, the ends containing the valve boxes, and in uniting these 
several parts by joints running ronnd the cylinder in planes at right angles to 
its axis 
1675. T. G. Megssencer, Loughborough, Leicester, ‘‘ Fire engines or double- 

action pumps.” — Dated 2\st May, 16%. 

This invention consists of an engine or pump in which there is a base or 
body, made of cast iron or other material, having spaces in it, which spaces 
convey the water or other liquid from valves to each end of a cylinder made 
of brass, or other malleable or suitable material, and placed horizontally or 
perpendicularly, in which cylinder works a solid plunger. When this plunger 
is moved the water or other liquid is forced through other valves into an air 
vessel, and thence to a jet or spout. 

1680. W. E. Newtoxs, Chancery-lane, London, ** Governors for steam and other 
motive power engines.”"—A communication.— Dated 2\st May, 186s. 

This invention is not fully described apart from the drawings. 

1639. W. E. Newton, Chancery-lane, London, ‘‘ Grate bars.”"-—A communica- 
tion.— Dated 22nd May, 186s. 

The patentee claims, First, constructing grate bars with fuel points or rests 
formed by transverse recesses of a conical or tapering character, so as to give 
an increasing width of opening below relatively to their mouths or tops, and 
establishing air-heating points, as set forth; Secondly, he claims, in com- 
bination with the fuel points and air ducts or recesses, to the bar, certain 
channels and, ways as and for the purpose or purposes set forth; Thirdly, he 
claims the arrangement of the channels or ways alternately or successively on 
opposite ends of the bar for operation in combination with the air ducts or 
recesses and fuel points, as described. 

1691. A. M. Cuarx, Chancery-lane, London, “ Rotary steam engines.” —Dated 
22nd May, 1568. 

The patentee claims the improved arrangements of rotary engines, described 
and illustrated in the drawings, the principle consisting in the simultaneous 
rotation of the piston and cylinder, which are coupled together on different 
axes. 

99. E. W. De Rusert, Lewisham, ‘* Improvements in engines worked ly 
steam or other motive fluid, specially applicable to steam pumps.”—Datd 
23rd May, 1368. 

The abject of this invention is to produce the return or lifting stroke of 
the pump piston and steam piston of single-acting steam pumps by steam of a 
Jower pressure than that which produces the forcing stroke of the said pistons. 
The invention is not described apart from the drawings. 

1703. W. Finru, Frankfort-on-the-Maine, ‘* Apparatus for causing the circula- 
tion of water in steam boilers.”"—A communication.—Dated «3rd May, 188. 

This apparatus has for its object the circulation of water in boilers, and to 
increase the speed of boiling, by sucking up a quantity of water and allowing 
it to return back into the boiler.—Not proceeded with. 

1707. E. Hunt, Glasgow, ‘* Obtaining motive power.” —Dated 25th May, 1868. 

This invention has for its object to economise fuel in obtaining mo ive 
power by means of steam or other similarly liquefiable vapour, and it com- 
prises arrangements whereby steam from a low-pressure receiver or boiler is 
made to actuate any convenient kind of steam engine, and is then wholly or 
in part returned to the low-pressure receiver by means of a jet or jets of steam 
from a high-pressure boiler or receiver. 

1712. A. M. Clark, Chancery-lane, London, ‘‘ Rotary engines.""—A communi- 
cation.— Dated 25th May, 1#68. 

The chief features of novelty in the rotary engine of this invention consist, 
First, in the peculiar construction and arrangement of the piston on an 
entirely new principle; Secondly, in the mode of reversing by means of a 
simple arrangement. The piston is constructed as follows:—The inventor 
describes two circles, the one true and the other slightly elongated, and gives 
them acommon centre and an equal diameter. He divides the true circle 
into a certain number of parts, from which he draws radial lines, and by 











| increasing the length of these lines to a certain extent for one-half the circum” 


ference of the circle, and diminishing them on the opposite half of the cir- 
cumference to an equal extent, he obtains a heart-shaped curve, having the 
same diameter as the true circle. If ina circle thus formed he places a 
piston having a length equal to the diameter of the said circle, it may be 
made to follow in its motion the outline of the curve, and so produces a 
combined rotary and to-and-fro motion. The reversing motion is obtained 


; in this apparatus by means of a slide provided with ports, so as to alter the 


admission and escape of the steam.— Not proceeded with. 
1713. A. M. Cuarx, Chancery-lane, London, * Obtaining and applying motive 
power." —A communication.— Dated 25th May, 1868. 

Here the patentee proposes to employ spiral steel spring power as a 
substitute for the elastic force of steam, water, air, or other fluids or 
material force whatsoever, the invention consisting in the mode of applying 
the springs as a motive power. 

1732. W. E. Newron, Chancery-lane, London, “ Rotary, steam, and other 
engines.”"—A communication. - Dated 26th May, 1868. 

This invention consists, First, in a combination with a revolving wheel or 
hollow ring, working in contact with a fixed outer ring or cylinder, of curved 
steam pipes or arms to the wheel. The wheel is divided into buckets or cham- 
bers, the divisions establishing which constitute pistons for operation in 
connection with revolving or other abutments. The wheel is further furnished 
With suitable side escapes for the steam as it is exhaus.ed from, or works its 
way through the engine, whereby the latter is operated, not only by direct 


| action of the steam on the pistons, but also as it flows through the steam inlet 


pipes or arms, and into and within or through the buckets or chambers in the 
hollow ring or periphery of the wheel by its action, as in the case of a simple 
emission engine or Barker’s mill or wheel. The invention also consists in the 
employment of oppositely curved steam pipes or arms with the wheel, 
provided with valves or controlling inlets and outlets to the buckets or cham- 
bers arranged in opposite sides of the pistons, so as to effect the reversal of the 
engine. Also the invention consists in combining with such valves pistons 
working in cylinders that are in communication with opposite or reverse steam 
supply passages to the engine, that may be made in the main shaft of the 
latter, so as to work the valves automatically by the pressure of the impelling 
fluid, accordingly as it is let into one or other of the supply passages for the 
purpose of revolving the engine in opposite directions. Likewise the inven- 
tion consists in connecting these valves for controlling the inlets and outlets of 
the revolving chambers or buckets by a link motion, so as to secure a joint and 
simultaneous action of the valves. Also the invention embraces a combination 
of sliding racks or bars, carrying racks revolving in common with the buckets 
and pinions which are worked by the racks for operating the inlet and outlet 
valves. An adjustable character or independent motion is given to the racks 
ich operate the inlet valves to the buckets for the purpose of giving to the 

es a cut-off motion or action. A locking and unlocking device or combi- 
nation of devices is adapted to the revolving abutments, and operate in 
connection with projections on the revolving wheel, or their equivalents, to 
secure a proper action of the abutments relatively to the travel of the pistons 
past and between them. An outside stationary exhaust steam jacket or 


jackets is adapted to the buckets for use in combination with them and their | 


side escapes and outer stationary ring or cylinder to the wheel, so that while 
a boxed-in character is given to the buckets, and the latter are kept warm 
externally by the exhaust steam, the same are relieved from unequal or side 
friction through working in contact with the jackets. 


1733. J. B. Mrtxier, Hackney-road, London, “ Packing for steam engines.” | 


—Partly a communication. — Dated 26th May, 1868. 

This invention consists principally in the employment of superposed tubes 
of fibrous and metallic tissue, or a combination of these kinds of tubes, with 
the interposition or impregnation of any suitable lubricating material. 

1741. J. Wort, Frankfort-on-the-Maime, “ Regulator or governor for steam 
and other engines.” A communication.— Dated 26th May, 1838. 

This invention is not described apart from the drawings. 

1765. T. SHore, J. Eastwoop, and W. W. BREaAgLeEy, 
** Steam generators.” —Datrd 28th May, 1863. 

In carrying out this invention, as applied to an ordinary Cornish boiler, for 
example, provided with one or more internal flues, and with side or return 
flues constructed in the setting, the inventors secure to the back end of the 
boiler a small steam generator, which may be of any convenient form, but 
should be so shaped and situate as not to interfere with the draft through the 
central flue, whilst at the same time the flame and heated products of com- 
bustion willimpinge directly upon it as they issue from the mouth of the 
central flue on their way to the side flues. Along each side flue there 
extends a pipe, in communication at the back end with the small generator, 
and at the front end with the front of the main boiler. Upon the top of the 
small generator there is provided a steam dome furnished with a removable 
lid or cover for the facility of access to the interior of the said generator, with 
a view to repairs, cleansing, and for other purposes. This steam dome is 
connected by a pipe with the ordinary steam dome of the main boiler; com- 
munication is thus established between the respective steam and water 
spaces of the main and supplemental generators, the whole forming in effect 
one combined steam generator. In order to heat the feed-water before 
ntering the main boiler, the inventors pass the cold-water pipe into the front 
end of one of the generator tubes in the side flues, and continue such pipe 
along the interior of such tube, thence through the main body of water in the 
small generator, back through the centre of the second one of the two 
generator tubes in the opposite side flue, the feed pipe finally opening into the 
main boiler itself at the front end thereof. The feed-water, it will thus be 
seen, is heated before it enters the main boiler by the water in the small 
generator. —Not proceeded with. 


Class 2.—TRANSPORT. 

Including Railways and Flant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1601. A. M. Cuark, Chancery-lane, London, ‘* Permanent way of railways.”— 

A communication.— Dated \ith May, 1868. 
This invention is not described apart from the drawings. 
1603. J. Price, Dublin, “‘ Testing the durability and strength of rails, &¢."— 
Dated \ith May, 1358. 


Hanley, Stafford, 


This invention has for its object the providing adequate tests whereby the | 


endurance and efliciency of rails and other parts of permanent way can be 

determined before laying down the way. By this invention the permanent 

way is subjected to rolling weights equal to or greater than the heaviest 

weight usually allowed on the driving wheels of engines. 

1607. T. Brices, Ripley, Derby, “C icating and lling between pas- 
sengers, guards, and drivers of ratlway trains.’’—Dated \6th May, 1868. 

The patentee claims, First, the combination of the large lever and spring 
to hold it in position ; also the weight and sliding hook or pulley to pull down 
the rope, substantially as described ; Secondly, the application of the pulleys 
and rope running along the top of the train, substantially in manner and for the 
purposes described ; Thirdly, the combination of the pulls with the handles in 
each compartment of the carriage with the spring which holds the lever ready 
for action; also the telltale attached to each pull, as described; Fourthly, 
the construction and employment of the box which contains the small weight 
and semaphore, and removing the cover from the lamp to show a red light in 
the form ofa star, all substantially in manner and for the purposes described. 
1628 J. Mircuet, Sheffield, *‘ Railway and other carriage springs.”—Dated 

18th May, 1863. 

Here the patentee dispenses with the usual bolts and holes, and, in order to 
prevent the plates of which the spring is composed from shifting on one 
another, he forms a corrugation or indentation across the central part of each 
plate, and these corrugations or indentations are made to fit into each other. 
The several plates having been placed one on the other, in proper order, and 
with the convex protuberance of each plate fitting into the corresponding 
corrugation, indentation, or recess of the contiguous plate, they are held 
together by means of a square metal box or collar, through which is passed a 
cross pin or bolt which fits snugly into the concave recess of one of the outer- 
most plates, either the topmost or the lowermost plates. 

16 J.Grantuam, King’s Arms-yard, Moorgate-street, London, ** Iron and 
steel-buil: ships.’— Dated \sth May, 1568. 

Here the patentee forms the ship with an external and an internal frame, 
as is described in the specification of a former patent granted to him the 4th 
July, 1849 (No 12,684); but in place of making a vertical] external frame, as 
is there described, he makes it of angle bars. He usually forms the flange of 
the angle bars in such a way as to aid in securing a sheathing of timber, which 
he applies on the outside of the ship, between the horizontal frames. The 
internal framing of the ship is also of angle bars, vertical, or it may be partly 
vertical and partly horizontal. A metal sheathing is applied over the 
timber. 

1643. J. Fry, Lisson-grove, London, ‘‘ Perambulators.’—Dated 20th May, 1868. 

This invention is not described apart from the drawings, 

1660. W. Sim, Glasgow, “ Apparatus for watering streets and roads.”— Dated 
20th May, 1568. 

By the present invention, when perforated pipes are permanenily laid at 
the side of the street for watering purposes, itis proposed to water at the 
crossings, or, Wherever circumstances require, the interruption of the fixed 
piping, by means of a length of flexible tubing or hose pipe coupled to a fire- 
cock or hydrant, and having attached at its free end a tabulated spray pipe to 
be held by a street-keeper, and to be directed so as to throw the spray where 
required.—Not proceeded with, 

1720. H. A. Durrene, South-street, Finsbury, London, ‘‘ Construction of rail- 
way wheels, pistons, and other articles made of wrought iron.” —A communi- 
tion.— Dated 25th May, 1868. 

This invention consists in employing crude iron taken direct from the 
puddling furnace, and submitting it to suitable pressure in moulds.—WNot pro- 
ceeded with. 

6631. H. Hatuand J. A. Mason, Burton-on-Trent, “ Apparatus for propel- 
ling vessels.” — Dated 21st May, 1868. 

The patentees claim employing hollow water-tight drums in combination 

with rigid or elastic webs or bands, as described for propelling vessels. 








| consists in the employment of 





1709. P. CAMERON, Glasgow, ‘* Ship's compasses.” —Dated 25th May, 1868 
This invention consists in obtaining a strong directive power by em lc i 

a sheet or dise of steel or iron magnetised according to the reed or fibre of ae 
said steel or iron. The disc or sheet is suspended between centres and is = 
arranged that it may rest on pivots horizontally, in which position it at a “4 
indicates the dip when passing transverse to the magnetic line, and A so 
moved relatively to east or west it assumes an upright position rw 
compass card being attached to it the true bearings are indicated, ‘s ° 
rounding the instrument there is a movable circle or card marked with the 
degrees and points of the compass, which, when moved to the cardinal point : 
indicates the ship's true course. The outer bowl of the compass. in place e 
being suspended, as hitherto, is hung by springs, so that the instrument he 
be less affected by the vibrations and tremor of the ship. ~ 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Man ufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1595. T. SINGLETON, Over Darwen, Lancashire, ‘‘ Looms."—Dated 5th May, 

1868. 

The First part of this invention relates to loose red looms, and consists in 
various arrangements of mechanism for making the reed fast for breaking up 
the weft, and loose when the shuttle is lodged in the shed; the Second part of 
the invention consists in various improvements connected with shuttles used in 
looms for weaving. Instead of the ordinary bedding pin for supporting th, 
shuttle tongue, the invehtor employs a square or oblong piece of metal for the 
beri, and uses two pins to fix it to the shuttle. He also places in the shuttle an 
aditional pin for holding the tube on which the cop is spun or wound; and 
for the ordinary shuttle tongue he substitutes one formed in a hollow Spiral 
form from sheet metal. - Not proceeded with 
1620. J. W. AnpeERson, Glasgow, ** Templ:s for looms.”"—Dated 18th May, 

1868. 

This invention consists in employing two temples, that carried by the 
upper part of the case being of larger diameter than that resting in the lower 
part of the case; atthe same time the upper temple is so placed that the 
lower part of its periphery is on a lower level than the upper part of the perj- 
phery of the lower temple.—Not proceeded with. 

1627, A. M. Cuarx, Chancery-lane, London, ** Finishing linen, &c.”"—A com. 

munication, —Dated \sth May, 186%. 

The apparatus here employed consists of a fixed metal plate having a 
polished, heated surface; on this plate moves an endless web of felt of 
woollen material, so supplied that the fabric, when introduced between it and 
the heated plate, will be drawn along by the felt, and so perfectly smootned, 

. J. Exce, Manchester, *‘ Temples employed in looms."”—Dated 19th May, 
1868, , 
invention relates to self-acting temples employed in looms for 
weaving, and is designed for the purpose of regulating and keeping the 
traverse tension of the cloth across the selvages uniform, and of an even width, 
during the process of weaving.—Not proceeded with, 
1639. T. Grirrin, Russell-square, London, “ Apparatus for bleaching and 
cleansing fabrics.” —Dated 19th May, 186 

This invention relates to improved appa 
cleansing from dirt, whitening, 1 purifying linen, co 
other fabrics or materials of a fibrous nature, and is peculiarly applicable for 
washing or cleansing clothes for domestic purposes. 

1640. W. Jones and J, Hetuerincron, Manchester, ‘‘ Machinery for stretch. 

ing woven fabrics.” — Dated 20th May, 1868. 

This invention relates to the operation of stretching woven fabrics in the 
direction of the weft, whereby the width of the said fabrics is increased, and 
*rtain novel arrangements of apparatus for 
effecting the said stretching.—Not proceeded with. 


1669. W. Haprieip, Manchester, * Looms.” — Dated 21st May, 186%, 

This invention relates to that part of the loom termed the taking-up 
motion, and is designed to dispense with the ordinary sand roller or perforated 
plates now employed, and the improvements consist in t 


for the purpose of bleaching, 
tton, woollen, silk, and 


in the novel employment 

and use of three rollers so disposed and arranged underneath the breast bean 

that when in action the cloth 1s taken up with a certainty and precision not 
hitherto attained.—Not proceeded with. 

1672. J. Crorts, J. Dawson, and R 
&c."'—Dated 2ist May, 1868. 

This invention has reference to those machines known as Noble's m 
In carrying out the improvements the holding combs, in place of being 
in circles are arranged in short lengths connected together by hinge joints 
as a chain, so that they may, by preference, be endless, and be capable of 
moving during parts of their traverse in straight or inclined directions, and 
have motion given to them for passing round suitable pulleys or 
Feed boxes travel with one, say the outer, set of these chains of holding 
combs, and in place of a single set of inner holding combs the patentees em- 
ploy a double set travelling together with the points of the teeth of one set 
towards and passing down between those of the other, by which the surfaces 
of the teeth of these two sets of inner holding combs may be brought closer 
together to form a gauge finer than could be produced with al] the teeth point- 
ing in the same direction, and admit of narrower combs being used in this 
position. One set of this double series of inner holding combs is in its pro- 
#tess caused for a time to travel parallel, or nearly so, with the other or outer 
set duringithe time of receiving fibre from the feed boxes, and the pressing of 
such fibre by the dabbing brush fully into the teeth of these holding combs; 
then in the further progress of this set or portion of the inner holding combs 
the fibre is brought under and penetrated by teeth of the other or upper set of 
inner endless combs. 

1673. E. E. ALLEN, Parliament-street, Westminster. London, ‘* Packing, covers 
ing, or making up materials wound upon spools.” Dated 21st May, 1863. 

Here the inventor covers the spools upon which sewing and crochet cotton, 
sewing silk, thread, and cord are wound with elastic tubing for the purpose 
of keeping the materials free from dirt, as also to prevent their unreeling, the 
elastic tubing contracting upon the materials as they are diminished by use. 
—WNot proceeded with. 

1679. J. R. Barry, Leeds, “ Saddies for frames used in the spinning of flar, 
&c. "—Dated 21st May, 1868. 

Inspinning frames now in use the common adjusting saddle is worked by 
the guide of a stand piece fixed on the beam of the spinning frame. These 
improvements consist in the employment of what the patentee calls a link 
saddle, which is constructed of three parts connected together by flexible 
joints, and is attached to the horizontal beam of the machine, and may be 
adapted to the spinning frame either with or without stands. 

1633.J. W. Wairraker, Great Lever, near Bolton-le- Moors, ‘* Carding engines.” 
— Dated 2ist May, 1#68. 

The patentee claims constructing carding engines with a series of rollers 
which should be of a small diameter, and rapidly rotated, as compared with 
the cylinder of an ordinary carding engine such rollers having interposed 
between them other rollers revolving more slowly, and so arranged that having 
worked the fibre with one of the rapid rollers, and :aken fibre therefrom, they 
carry the fibre sotaken and lay it upon the next rapid roller, and so on through- 
out the machine, as described, whatever be the number of rapidly revolving 
rollers employed. He also claims constructing carding engines substantially 
as described. 

1687. C.D. ABEL, Southampton-buildings, Chancery-lane, London, ** Drawing 
cop and other threads through shuttles, holes, and eyes.” —A communication.— 
Dated 22nd May, 1363. 

This invention consists in drawing cop and.other threads through the holes 
or eyes of shuttles by means of a mechanically or artificially produced vacuum, 
suction, or current of air, instead of by the present mode of drawing the 
thread through by the suction produced by the breath of the operator. 

1697. J. HicGins, Salford, ** Machinery for spinning and doubling cotton, dc.” 
Dated 2urd May, 1868 

This invention is not described apart from the drawings. 

1702. J. S. Ricnarp, Paris, “ Apparatus for stopping the motions of spinning 
machinery, and machinery for manufacturing textile fabrics when a thread 
breaks or a bobbin is exhausted, or the tension of a thread is too great.”— 
Dated 23rd May, 1868. 

The documents relating to this invention are with the law officer under ob- 
jection and cannot at present be seen. 

1710. T. Harcreaves, and J. R. Cottins, Bradford, “ Looms.”—Dated 
25th May, 1808. F 

The patentees claim, First, the application and use of a rubber covered with 
india-rubber, alone or in combination with other material, to act in conjunc- 
tion with the warp beam for holding and letting off the warp as required. 
Secondly, the combination and arrangement of apparatus for effecting the let- 
off, actuated by the lathe sword, substantially as shown and described. thirdly, 
the application and use of india-rubber, alone or in combination with other 
material, as a covering to the taking-up roller to act in conjunction with the 
piece beam. 

1711. 8S. A. Smita, Walton-le-Dale, Lancashire, ‘‘ Carding engines,”—Dated 
25th May, 1868. 

This invention consists in an improved mode of removing the fly or waste 
from under the carding engine, that is, from under the doffer, main cylinder, 
and “licker-in” by a mechanical or self-acting motion, and coiling or lapping 
it up in the form of a coil or lap, in such a manner that the fly or waste is 
prevented from accumulating under the carding engine, or under the doffer, 
main cylinder, and licker-in. The mode of carrying out this invention is by 
means of a travelling lattice or apron placed under the carding engine, the 
said lattice or apron being made to carry off the waste or fly, and enable it to 
be coiled or lapped underneath the lap of cotton supplying the carding engine, 
or in any other convenient position. , 
1715, W. H. Kent, St. George's-place, Knightsbridge, “ Machinery for fiuting, 

crimping, and puffing fabrics.”—A communication.—Dated 25th May, 1868. 

Here a pair of rollers is employed, having upon them at intervals rings of 
cog-like teeth which gear together. The toothed rings on each roller are 
arranged in pairs, and the two rings of each pair of gs are at a short dis- 


Kina, ‘‘ Apparatus for combing wool, 


wheels, 
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tance apart; between them the peripheries of the rollers are not in contact, and 
they receive at these points adjustable pressers of an S-like form; each presser 

rtly encireles the two rollers, passing round somewhat less than a quarter of 
the circumference ofeach of them. Between the pairs of toothed rings on the 
rollers the distances are longer, and here also the peripheries of the rollers are 
not ia contact, but there are no pressers. In front of the rollers is a fixed 
guide, consisting of a top and bottom plate set at a short distance apart: the 

arts of the guide which stand between the pairs of rings are curved or arched. 
he operation of this arrangement of parts will be obvious to those conversant 
with shnilar machinery. 
1717. J. Scorrgan, New North-street, Finsbury, ‘‘ Treating paper and woven 
fabrics to produce therefrom waterproof sheets and slabs.” —Dated 35th May, 
868. 

mi. patentee states that he does not claim copperised ammonia as a cement, 
put the use of the same in connection with roller or straight edge pressure 
acting upon fabrics partially dissolved by immersion in a lath of copperised 
ammonia. 











Class 4.—AGRICULTURE. 

Including Agricultural Engines, Windlasses, Implements, Flour 

ills, de, 

1586. M. Wacker, Edinburgh, “ Dressing milistones””"—Dated 14th May, 1868. 

The patentee claims arranging apparatus for cutting and dressing millstones 
with a tool-holder carrying a diamond or hard stone cutter, and receiving 
motion by means of an eccentric or crank or cam, and also the cutting and 
dressing millstones by means of such apparatus, all substantially as described. 
1604. A. J. Murray, Albany-road, Camberwell, * Reaping machines.” — Dated 

16th May. i 63. 

This invention is not described apart from the drawings. 

1622. W. Manwanine, Banbury, ‘* Lawn mowing machines.” —Dated 18th May, 
1668, 

The patentee claims the application of a revolving cutter working against a 
blade fixed in such a position that the contact of th o will accomplish 
the clipping or trimming of the edges of grass plats, ns, flower borders, 
substantially as described. 

. A. Lesiie, Turiff, Aberdeen, “‘ Apparatus for steam cultivation.”—Dated 

20th May, 1868. 

This invention relates to the use of an implement carriage running on 
wheels propelled by a pulley set in motion by a light fast running endless rope 
of hemp, or other suitable material, which, being carried along or across the 
field to be operated upon, communicates motion from a pulley set in motion 
by asteam engine or other prime mover. The implement carriage is not 
tumed at the end of the field as in a previous patent granted to the present 
patentee in the year 1862 (No. 302s), but is provided with a double set of im 
plements which are used alternately and set, being lifted out of work when 
not in use. 

1677. R. Fryen, Manchester, and J. Fryer, St. John’s Wood, London, ‘‘Appa- 
ratus for tilling land.” — Dated 2\st May, 1868. 

This invention is not described apart from the drawings. 

1690. C. F. Foster, Malden, Essex, “ Improvements in obtaining the transverse 
reciprocating motions of the cutler bar in reaping, mowing, and other similar 
agricultural machines, and improvements in wheels for agricultural ma- 
chines.""— Dated 22nd May, 188. 

This invention relates to certain improvements in machines for reaping, 
mowing, and other agricultural uses, the object being, First, to dispense with 
geared or toothed wheels for operating the traverse reciprocating motion ; 
and, Secondly, to enable the motor wheels to obtain a better adhesion with 
the ground, and to prevent their slip. —Not proceeded with, 

1705. T. J. Baker, Farndon, near Newark, ** Manuficture of wheat and other 
grain into four.”— Dated 2° th May, | #68 

This invention consists, First, in a new form of feeder, by which the pate ntce 
is enabled to regulate the feed in exact proportion to the velocity of the stones. 
The Second improvement consists in using a double blast to aid in grinding 
and cooling the stones and meal jointly. The Third improvement consists in 
placing a flexible tube in the meal spout through which the meal is caused to 
descend, so that when working with an exhaust the patentee gains a greater 
strength of exhaust than heretofore. The Fourth improvement consists in a 
new method of building the millstone 
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Class 5.—BUILDING.., 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 

1590. H. C. Crorts, Chatham, Kent, “ Bricks, &c.”"— Dated \Sth May 

These improved bricks are intended for building and all other erec- 
tions for whichs ordinary bricks arc They consist of two separate 
or distinct parts, the first part forming the face or outside portion of the brick 
or block, and the second part the internal or filling in portion of the same. 
1591. J. H. Jonnson, Lincoln’s-inn-fields, London “ Manufacture of hollow brici 

or blocks to be used for the floors ceilings, and other parts of buildings.” — A 
communication. Dated 15th May 1865. 

The patentee claims the application and use to and in the manufact 
of bollow closed panels, bricks, or blocks, of elastic moulds of caoutchouc, or 
other material, substantially in the manner and for the purpose described 
Secondly, the application and use to and in the manufacture of hollow cores, 
constructed as described, and left inside the said panel, brick, or block, for 
the purpose specified. 

1616. J. Smitu, Coalville, Leicestershire, “ Pressing and finishing hollowed or 
chambered bricks or blocks.’’— Dated 16th May, 1868. 

The machine here employed consists of a base or table with the ordinary 
brick die upon same for holding the clay, above which is arranged, to lower 
down by screw or otherwise upon the same, a die having attached to the 
under side tongues, forks, or projections of various patterns, and of the re 
quired thickness to press or perforate the blocks and bricks, and such articles 
as required, the materials being in the required condition to receive the im- 
pression.— Not proceeded with, 

1646. A. G. Hurcuinsown, Stoneycroft, near Liverpool, ** Apparatus for offering 
resistance to the opening of doors, windows, &c."—Dated 20th May, 163, 
This invention is not fully described apart from the drawi 
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1676, J. Revix., Walmer-crescent, Notting Hill, * Revolving or coiling shutters, 
— Dated 21st May, 1864. 

This invention consists in making each Jath with a rule joint, whereby the 
whole shutter will appear flush on its surface. The laths are connected by 
chains, gutta percha, leather, string, or cords, passed through holes in each 
lath about two feet distant. 

1704. C. Wispnavsen and H. Bussina, ‘‘ Chimney cowls.”—Dated 23rd 
May, 1*68. 
This invention is not described 





apart from the drawings. 





1708. T. Craia, Carey-street, Lincoln’s-inn-fields. London, “‘ ITanging and sup- 
porting windows, doors. shutters, &c.""— Dated 25th May, \*68. 

This invention consists in cutting a groove in one or both sides of either the 
sash or frame of the window or other fittings to any required depth or width, 
and inserting therein one or more loose or detached rollers or wheels of india 
rubber, or any other elastic substance or compound of any requircd dimen 
sions, which, when the window is put and fixed in its place, are to a certain 
extent compressed, and form a kind of flat wedge, when at rest capable of 
maintaining the sash in any position to which it may be moved.— Not pro- 
eerded with 


1729. J. MornGan, Kidderminster, ‘‘ Regulating the temperature of, and venté 
lating hothouses, conservatories, dc.’— Dated 26th May. 1868. 

In carrying this invention into effect the inventor constructs a merci 
thermometer, in the bulb or lower part of the stem of which a platinu 
or other metallic wire is sealed, so as to be in metallic communication w 
the mercury of the thermometer. In the upper part of the bore of the 
thermometer stem is another similar wire, which may either be sealed in the 
said bore, or may be capable of sliding through a stufling-box, or otherwise, 
in the said bore. The two wires described are respectively in communication 
with the positive and negative elements of a voltaic battery, and in the circuit 
of the said battery is an electro-magnet. When the temperature of the hot- 
house or other room rises so high that the mercury in the bore of the thermo- 
meter ascends sufficiently in the said bore to come in contact with the wire in 
the said bore, an electrical communication is thereby established, the voltaic 
circuit is completed, and the electro-magnet referred to is excited, and 
becomes powerfully magnetic. When the temperature of the hothouse or 
room falls so far as to cause the mercury in the bore of the thermometer no 
longer to touch the wire in the bore, the electrical circuit is broken, and the 
electro-magnet referred to loses its magnetic power. When the wire in the 
bore of the thermometer is sealed, and its position fixed, the electro- 
magnet is brought into and thrown out of action at fixed temperatures. 
When, however, the wire in the bore is capable of sliding, it may be adjusted 
to such a position inthe bore as to bring into and throw out of action the 
electro-magnet at any desired temperature.—Not proceeded with. 

1749. H. E, Mixes, Cheltenham, “ Improvements applicable to register stoves or 
grates for curing smoky chimneys and controlling the draught of air.’ — 
Dated 27th May, 1868. 

Here the inventor proposes to form the stove with a door or register at the 
upper part in the usual manner, but generally to keep such register in a closed 
position, unless it may be found necessary to open it to a slight extent, the 
door being chiefly intended for the purpose of cleaning or sweeping the 
chimney. A space is cut in the back plate of the grate or stove, just above 
the level of the fire, and extending across the width of the same, such space 
or aperture commmunicating with a tube somewhat of a semicircular form, 
the two extremities of which point upwards within the opening of the 
chimney, and not in the walls. The space between these flues formed by the 
tube constitutes a dead stop to all descending draughts, so that they will 
return with the smoke, the upward draught of which being increased by the 
application of the tubular flues, when such draught would otherwise be 
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sluggish or insufficient in an open chimney, drawing the smoke or products 
of combustion through the register door in the usual manner.—Wot proceeded 
with. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1667. Major W. Pattiser, Army and Navy Club, Pall Mall, London and F. J. 

Botton, Rochester, Keni,‘* Ordnance.”"—Dated 21st May, 1868. 

This invention is not fully described apart from the drawings. 

1612. C. Gotpen, Bradford, ‘* Breech-loading guns.” —Dated 16th May, 1868. 

This invention has reference in the First place to an improved pattern of 
thumb lever for effecting the unlocking of the breech. The thumb part of 
this lever is formed of same curvature as the guard itself, and when in posi 
tion forms part of such guard although ss from the same. It also has 
its fulerum formed upon the “‘ body” of the gun. Its upper part the patentee 
makes in a shape similar to the numan foot, the foot fitting into a recess 
formed through the bolt to which it is desired to give motion for the purpose 
of unlocking the breech. The Second part of the invention consists in the 
improvement of cutting a slot through the solid bar of the fore end of the 
body to allow a spring to be passed through it, thus allowing the spring to 
press upon a projection formed in the lever (whether of the description above 
named, or an ordinary one which transmits motion to the bolt through the 
shot in which it passes}, and thus unlocks the breech. This spring is fixed 
in position by @ pin or screw passing through the upper side of the solid bar. 
1686.C. Fusnot, Curinghem-lez-Bruxelles, *“Central-fire cartridge.” —Dated 22nd 

May, 86s, 

The object of this invention is to simplify the construction and manufacture 
of central-fire cartridges, exploding either by the percussion of a hammer, or 
of a pin or striker, and applicable to guns, rifles, and revolvers. In carrying 
out the invention the patentee makes the cartridge bottom or the cartridge 
case of one piece, as described in the specification of letters patent granted to 
him the 22nd October, 1863 (No. 2597), and dispenses with the internal hack- 
ing ring or washer, the copper cup, the pin or needle, and the paper cylinder 
supporting the i ting portion of the cartridge. The cartridge bottom carries 
the cap externally in a central hollow or sink, in the centre of which is formed 
a projection or nipple, on which the deflagration of the fulminate is effected, 
two or more vent holes serving to communicate the fire from the cap to the 
charge. The cartridge bottom is made of one piece, and of any suitable 
metal, by means of a stamping machineand dies. The base of the cartridge 
bottom is made by an improved process, by which a clearly cut dise with a 
rim or projection is obtained, and by which he dispenses with a plate now 
employed in the Boxer cartridge. This improved process consists in placing 
at the end of a punch a piece of cardboard, india-rubber, or other elastic 
material, and forcing the punch to the end of its stroke, so as to press heavily 
on the cardboard or india-rubber, and cause it to expand, thereby producing 
in the interior a hollow which forms the projection or rim on the outside. 

1733. W. Burtery, Sheffield, ‘* Turning and closing cartridges.” —Dated 26th 
May, 1868, 

This invention consists in employing to hold and press forward the cartridge 
or lever jointed to one side of the tube or cylinder, and having a projection 
upon it so placed that when the lever is used to press forward the cartridge 
in the tube or cylinder, the projection bears on one side of the head of the 
cartridge in the tube or cylinder, holding it tightly against the interior of the 
tube or cylinder, and so nipping it that it cannot turn, whilst at the same time 
the movement of the lever about its centre carries it up to the closing cone. 
The tube or cylinder is notched on one side to allow the projection on the 
lever to enter. 

1736. B. Burton, Brooklyn, New York, U.S.,,‘‘ Breech-loading fire-arms and 
cartridges.”— Dated 27th May, 1868. 
This invention is not described apart from the 















drawings. 
1744. H. A. Bonneviuce, Sackville-street, Piccadilly, London, “ Breech-loading 

JSire-arms.—A communication.~ Dated 26th May, 186%. 

This invention is not described apart from the drawings. 





Class 7.-FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufacture of Dress, &c. 

. E; Jones, Bristol,“ Shadowless lamps.”"—A communtcation.—Dated 23rd 

May, 1868. 

This invention is not described apart from the drawings. 

Hi. W. Everanp. Manchester, ‘* Braces” — Dated 25th May, 1868. 

The chief feature of this invention consists in forming the button-hole in the 
elastic material or webbing employed for ‘* braces,”’ and in covering or bind- 
ing the edges of such button-hole, and securing such binding both to the 
webbing and to an extra piece of leather or material at the back, in contra- 
distinction to forming button holes, and binding them in “‘ tabs” or extra pieces 
to be sewn on to the attaching end of elastic ‘* braces."—Not proceeded with, 
1592. J. H, Jonsson, Lincoln's-inn-fields, London, *‘ Frames for containing 

photographs, &c."—A communication. ~ Dated 15th Maw, 1868. 

This invention consists in the application and use of moulded glass or porce- 
lain, either plain, coloured, or more or less ornamented, in substitution for 
wood, metal, or other materials hitherto employed in the manufacture of picture 
frames or holders proceeded with, 

1593. J. Hicks, Kensington, ‘‘ Connecting or disconnecting the bellows with t1@ 
notes or reeds and keySoards in certain musical instruments.’’—Dated 15th 
May, 1*68. 

Here the inventor makes a small manual or keyboard of two and a half, or 
more or less, octaves of keys with pallets attached, and a row of reeds to cor- 
respond with the keys, and an air-tight chamber, into which the connection is 
to be made. He thus makes a bellows and windchest, which are fitted in a 
box in such a manner that they can be placed on the floor or elsewhere, and 
can be worked or actuated by the foot. He then makes a hole in the end of 
the box into the windchest, and also a similar hole in the end of the air 
chamber of the manual. He now makes the connection by means of a tube 
of vulcanised india-rubber or other tubes, in each end of which is fixed a 
short brass tube made to fit the holes in the manual and the windchest.— 
Not proceeded with. 

1662. C. Banwarp, Norwich, *‘ Chairs, &c.”"— Dated 20th May, 1868. 

In forming the seat of a chairor other article of furniture, the patentee 
makes an outer frame or hoop, by preference circular, and he fixes it to, at 
distances apart around the circumference, steel or other elastic wires or rods. 
These wires or rods pass inwards from the circumference to the centre of the 
frame or hoop in a spiral course, and extending over, say, three quarters of a 
circle ; but this may be considerably varied. At the centre of the frame or 
hoop the wires or rods are all connected together, by preference, by a boss of 
metal cast on to their ends. The wires or rods are, by preference, fixed to the 
outer frame or hoop by boring holes through the frame and hoop vertically, into 
which holes the ends of the wires or rods are inserted or fixed. Immediately 
above the frame or hoop the wires or rods are bent down until they become 
horizontal, or nearly so. The backs of chairs and other articles of furniture 
may be similarly constructed. 

1609. R. Raynor, Lower Clapton, ‘‘ Apparatus employed for cooking, boiling, 
melting, &e.”—A communication.—Dated \6th May, 1868, 

This invention consists in applying to vessels employed for cooking, boiling, 
melting, or evaporating, an escape pipe or cover, for the purpose of collecting 
and conveying off from the vessel all noxious or strong smelling vapours, and 
conducting them down into the body of the stove or range.—Not proceeded 
with. 

1610. A. M. Ciarx, Chancery-lane, London, “‘ Lamps.”—A communication.— 
Dated \6th May, 1868. 

The patentee claims, First, constructing the burners of lamps for burning 
mineral oils and essences cf a number of tubes arranged in a circle, and 
each containing a wick so disposed that air may pass freely between them— 
first, in order to prevent the heat being communicated from one to the other ; 
and. secondly, in order to obtain the necessary amount of air for obtaining 
perfect combustion and to prevent all smell. Secondly, he claims the use in 
these improved burners of tubes of round, square, or other gection, with wicks 
of corresponding form ; as also arranging the said tubes to incline towards the 
centre, all in the manner described. 

1615. G. Price, Rude, “ Pianos, &c.”—Dated \6th May, 18°8. 

This invention consists in applying immediately under the keys one or more 
heated vessels of sufficient dimensions, for the purpose of warming the keys 
and surrounding atmosphere, and of preventing that excessive coldness of the 
fingers and hands so commonly complained of in winter, which makes the 
practice of the piano painful, and sometimes impossible, and prevents per- 
fect execution on it by professionals and others 
. W. E. Desennam, Laverstock-hilt, “ Wristbands, cuffs, collars, &c."— 
Dated 2th May, 1868. 

Ilere the cuff should be attached to the band of the sleeve along the middle, 
or nearly so, and the cuff should be flat, as in ordinary wear; then it may 
turn or be reversed, a3 on a hinge, and that side which was previously ex posed 
will then be inside, and a new surface will be exposed in its stead.—ot pro- 
ceeded with, . 
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Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dycing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

1602. W. R. Lake, Southampton-bnildings, Chancery-lane, London, * Prese? v- 

ing dead bodies.”"—A communication,— Dated 15th May, \868. 
The nature of this invention consists in the impregnation of dead bodies 
with carbolic acid, or other equivalent antiseptic liquid. The patentee ap- 
plies the antiseptic liquid to the surface of the body, and also, when deemed 





advisable, injects it into the stomach and intestinal canal, and also into the 
arteries, veins, and skull. 


1617. W. E. Genoe, Wellington-street, Strand, London, ‘‘ Extracting or remov- 
rd wool and hair from hides or skins.”--A communication.—Dated \ith 
ay, 18a, 

This invention is based in the use of hydro-sulphates of soda. The pre- 
paration used consists of about 131b. of hydro-sulphate of soda, and of from 
¥4 Ib. to 34 1b. of lime white or whiting (lail de chaux) in a bucket of water 
for every one hundred hides. Those proportions are not absolute, but will 
vary with the nature and the condition of the hides to be treated. 

1630. E. P. H. Vavonay, Chancery-lane, London, *‘ Preparation of anhydrous 
chlorides by means of sulphides, dc." -A communication.— Dated 19th May, 
1558. 


This invention consists in certain improvements which are chiefly applicable 
to the manufacture of anhydrous chlorides, such as those of aluminium, mag- 
nesium, and silicium, such results being obtained by reaction with chloride, 
such as hydrochloric acid gas, considered as chloride of hydrogen, those of 
potassium, sodium, and calcium, or others equally anhydrous, either on such 
sulphides as those of aluminium, magnesium, or silicium, or on the elements 
or substances which can form such sulphides as aluminous, magnesian, or 
silicious earths and bisulphide of carbon. 

1632. R. Pearce, Swansea, *‘ Separation of copper and other metals from 
silver."”— Dated \9th May, 1868. 

This invention relates especially to the purification of silver which has been 
precipitated from its sulphate, nitrate, or chloride by copper, but is also ap- 
plicable tothe analogous treatment of other metals. The impure silver is 
placed on a filter in a boiler, water is added, together with a little sulphuric 
acid, the quantity of the latter necessarily varying with the amount of copper, 
as will be well understood. Steam with air mingled therewith is then ad- 
mitted by means of an injecting apparatus. Violent ebullition ensues, and 
the copper becomes oxidised, and is dissolved by the sulphuric acid. After 
being boiled in this way for about two hours the solution of sulphate of copper 
is drawn off, the silver stirred so as to make it a ltttle more granular, a fresh 
supply of water which has been slightly acidulated with sulphuric acid is 
added, and the mixture is then boiled for about one hour. The solution is 
afterwards drawn off, and the silver carefully washed with clean water. The 
silver when dry has only to be melted in crucibles for fine silver.—WNot pro- 
ceeded with. 

1651. H. D. Hosxoxn, Cinderford, J. Davis, St. White's,andG. P. Wueecer, 
Abinghall, Gloucester, *‘ Manufacture of artificial fucl.”—Dated 20th May, 
1868. 

This invention consists in mixing with the small coal or coal-dust clay or 
silicate of alumina, sulphuric acid, and carbonaceous or other cementing or 
binding matters. This mixture is formed into blocks, and, when dried, is 
ready for use as fuel —Not proceeded with. 

1670. J. E. Porywrer, Glasgow, *‘ Manufacture of soap.:"—Dated 2st May, 
1868. 

This invention consists in combining borax with the saponified fatty or 
oleaginous substances ordinarily employed in making soap. 

1725. C.E Broomay, Fleet-street, London, “ Decolourising tannia juices.” ~ 
A communication. — Dated 26th May, 1868. 

The object of this invention is to decolourise tannin juices, to render them 
suitable for tanning hides and skins. The characteristic feature of the 
invention is to decolourise without precipitating the tanning material.—Wot 
proceeded with. 

1728. A. S. Macnab, Live ol, “* Removing ink and colours from paper, and 
dirt from rags and other paper stock.”"—A communication.—Dated 26th 
May, 1868. 

This invention consists in an improved process of, and composition for, 
extracting ink and colours from printed paper, which operation at the same 
time reduces it to a pulp suitable for use in the manufacture of white paper. 
The said process and composition are also applicable for cleaning rags and 
other paper stock —Not proceeded with, 

1746. J. Monnis, Liverpool, *‘ Facilitating the printing of printed sheets of 
paper.’—Duted 27th May, 1868. 

This invention consists in passing the sheets, immediately after they leave 
the printing machine, or as soon thereafter as may be convenient, through, 
between, and in direct contact with rotating or rocking rolls, heated or other- 
wise, such rolls being kept clean by direct application to the surfaces thereof 
of whiting or other powdery substance, and rubbing or friction. 

1747. J. Vupte, Dean-street, Finsbury-square, London, “ Ornamentation of 
glass. earthenware, &c."—Dated t7th May, 1868. 

The subject of this invention is the application of soluble alkaline silicates, 
mixed or combined with metallic or earthy bases or matters, according to the 
nature and uses of the objects to be ornamented, to obtain at a reduced cost 
most beautiful designs in clear and frosted glass, and perfect imitations of 
opal and enamel, leaving the glass or other material still of its original 
uniform thickness, and converting it at will from the most perfect translu- 
cency to the most-complete opacity. 

1758 F. Hanpvucaewr, Paris, *‘ Malarating butter.”"—Dated 28th May, 1868. 

This invention consists in the construction of an improved apparatus for 
mixing butter, in which the washing or unsalting of salting operations are 
performed. Not proceeded with. 

1760. W. E. Newton, Chancery-lane, London, “* Hopping beer."—A communi. 
cation.—Dated 2*th May, 1865. 

This invention consists in the application of a stirrer between two per- 
forated shelves in the extractor box, which is provided with an air-tight 
cover and suitable pipes for drawing off the liquid, and for preventing its 
overflow. A valve is placed at the lower part of the apparatus for discharging 
the spent hops, and there isa pipe for carrying off the aroma to any place 
where it may be required.—Not proceeded with. 

1762. J. and J. B. Paton, Old Ford-road, Bow, Middlesex, “ Manufacture 
of matches and fusees, and of friction surfaces to be used therewith.” — Partly 
a communication.— Dated ‘8th May, 1863. 

For the purpose of making friction matches or fusees, the patentees, 
according to one feature of this invention, employ a composition consisting of 
hyposulphate of lead, chlorite of potash, oxide of manganese, oxide of iron, 
chrome yellow, and glue. 

1696. J. J. Hanror, Manchester, and W. Conpert, Clayton, never Manchester, 
* Production of iron and steel from ores and from waste products containing 
tron.” — Dated 23rd May, 1868. 

This invention consists in a method of manufacturing iron and steel whereby 
the patentees are enabled to dispense with the usual blast furnace operation, 
and to make steel direct during the reduction of the ores and other substances. 
For this purpose they treat the said ores, waste from the manufacture of sul- 
phuric acid, from iron pyrites,‘‘ hammer slag,” and “forge cinders,” of other 
such substances containing iron, with the waste product which forms the black 
ashy residue in the manufacture of prussiate of potash, and also with crude 
creosote or other mineral oil well known to be of the same family group. 

1698. J. Frercuer, Bow, Middlesex, ‘‘ Revolving retorts for the manufacture 
and reburning of animal charcoal.”—Dated 23rd May, 1868. 

This invention consists in an improved arrangement of fittings for the 
interior of revolving retorts, by which the charcoal operated upon is more 
extensively and more equally distributed over the surface of the retort than by 
the present arrangements of fittings in retorts, the increased heating surface 
with which the charcoal is brought in contact greatly facilitating the process. 
The invention is not fully described apart from the drawings. 

170 . W. Secx, Richmond-terrace, Clapham-road, * Kilns or apparatus appli- 
cable to the drying or treating of grain for the manufacture of malt,” 
Dated 23rd May, 1*68. 

This invention relates to an arrangement of apparatus in which the grain, 
after having been steeped or moistened in the ordinary manner, is laid upon 
aseries of shelves or trays and subjected to a current or currents of heated air 








Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 
1750, M. Gray, Highbury, ‘‘ Manufacture of insulated electric conductors.”—~ 
Dated 2ith May, 1868, 
This invention consists, First, in curing or vulcanising the successive 
lengths of the cable as they are joined up, in such a manner that the free end 
for, say, from Ift to 2ft. of its length, will be left uncured or unchanged, so 
that the next length can be joined on without difficulty. The invention 
consists, Secondly, in a mode of facllitating the joining up cured lengths of 
insulated electric conductors. In carrying out the first head of the invention, 
the patentee forms in the curing or vulcanising vessel two openings, through 
which the ends of the condu¢tor, when coiled up inthe curing vessel, are 
allowed to project, so that those portions may not be operated on by the curing 
process. 








Class 10.—-MISCELLANEOUS, 
Including all Specifications not found under the preceding heads. 
1207. T. H. Bays, Melina-place, St. John's Wood, Middlesex, ‘‘ Bed-guard."” 
—Dated April '1th, 1868. 

This invention consists in making a patent bed-guard to place over and 
completely cover the top of a crib, cot, bassinette, or bedstead (usually open), 
and to fasten it so that the inmates are prevented getting out until released. 
The inventor either attaches the patent bed-guard to the crib, cot, bassinette, 
or bedstead by hinges, locks, or some other way, or he keeps it separate, so 
that it may be put on or taken off at discretion. He makes the patent bed- 
guard either of wood, metal, fabrics, or other material.— Not proceeded with, 


1245. J, CuamKeE, Elton, Lancashire, and A. Kay, Bury, Lancashire, ** Manu- 
Sacture of paper.” —Dated th April, 1868. 
This invent has for its object the lifting or drawing the paper from off 
the endless wire belt after it has passed through the couching rollers, and 
delivering it on to the wet felt roller, The inventors accomplish this by 
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placing a box in front of the bottom couch roller, ata convenient distance, and 
in this box they place a thoroughfare and attach pipes to the box leading to 
fans, or to the dina, or any other convenient place, so as to create a 
vacuum or draught in the box, which acts on the paper through the thorough- 
fare, and lifts or draws the paper from the endless wire belt, and delivers it 
on to the wet felt roller, which takes it forward to the drying cylinders. They 
regulate the amount of vacuum or draught by means of a valve placed in the 
pipes.—Not proceeded with. 

1401. J.J. Lone, Glasgow, “ Machinery processes and apparatus to be used in the 

of matches, &c.”—Dated 29h April, 1868. 

The First part of this invention consists of an improved circular saw bench, 
by which the logs or planks are cross cut to the proper lengths required for 
the splints or splinters used in the facture of match Another part of 
the invention consists of improvements on the machine by which the splints 
or splinters of wood used in the facture o! tches, or other similar 
articles, are formed, framed, or arranged, by providing the front part of the 
machine with a series of racks or guide bars for the purpose of retaining the 
splints or splinters in the proper position between the laths of the frame into 
which they pass from the “‘ hopper’ as the frame descends whilst being filled. 
A part of the invention consists in a method of guiding the splints or 
splinters into the spaces between the rack or guide bars as they pass from the 
hopper into the frames in which they are placed for having the igniting com- 
pound attached to them. eget of the invention consists in heating 
the splinters in a bath of hot s: or fusible metal, or an oven at a higher 
temperature than the meeting point of paraffin and sulphur, so that when the 
splinters are dipped into the sulphur, paraffin, or other substance, the splinters 
being previously heated to a higher degree of temperature than the melting 
points of these substances, these latter drop off except what is retained by 
capillary attraction. Another part of this invention consists in meeting the 
suphur in a bath of fusible metal, or by steam of a high pressure, and also in 
melting the paraffin by steam or hot water. Another part of this invention 
consists of an oe mode of applying the sulphur or paraffin or other 

b to the spli 


1406. R. Heaturistp, Birmingham, ‘‘ Manufacture of cut nails."—A come 
munication.— Dated 29th April, 1868. 

The patentee claims, First, the ion and arrang or combi 
tion of the parts of mechanism described and illustrated in the drawings for 
turning over at the proper times the nail plate or strip from which nails are to 
be cut, that is to say, h consisting tially of a hollow cylinder, 
through guides on which the nail plate or stri, s, the said cylinder being 
carried by a reciprocating table or support, and having an alternating motion 
given to it through half a circle, which motion is communicated to the nail 
plate or strip by means of a rocking shaft worked in the manner described, 
the motion of the rocking shaft being transmitted to the said hollow cylinder 
through toothed gearing or driving bands and pulleys, or other equivalent 
gearing, jally as d ibed and ill d. Secondly, the construction 
and arrangement or combination of the parts of mechanism described and 
illustrated in the drawings for advancing or feeding the nail plate or strip to 
the cutters, that is to say, by means of two discs carried by a table or support 
having a reciprocating motion, between which discs the rod of the nail plate 
tongs is gripped or held, the said discs having a motion of partial rotation 
given to them in the direction proper to advance the nail plate or strip to the 
cutters by mechanism constructed and actuated substantially as described and 
illustrated. Thirdly, the arrang or combination of described and 
illustrated in the drawings for giving a reciprocating motion to the table or 
support carrying the turning over and feeding hani of the i 
Fourthly, the funnel-like nosepieces for the feeders of nail-cutting machines 
for the purpose, and substantially as described and represented. 

1407. A. Homrnray, Halesowen, Worcester, ‘‘ Manufacture of tron or siecel 
shackles, swivels, hooks, slips, and other kinds of tronor steel fastenings welded 
into an eye shape.” — Dated 29th April, 1868. 

The patentee claims, First, the improvements described and illustrated in 
the drawings in manufacturing iron or steel shackles, swivels, hooks, slips, 
and other kinds of iron or steel fastenings welded into an eye form, and the 
tires of wheels, whereby the said articles are made more economically than 
by the ordinary hand process, and are more true and uniform in shape; the 
welding is also more perfect than that effected by hand. Secondly, the 
arrang t or combination of the described and illustrated in the 
drawings of machinery to be used in the manufacture of iron or steel shackles, 
swivels, hooks, slips, and other kinds of iron or steel fastenings welded into an 
eye form, and the tires of wheels. 

1409. J. Goucu, Kirby street, Hatton-garden, London, “‘ Actuating the knife in 
paper-culting machines.” — Dated 30th April, 1868. 

This invention relates to that class of machines known as Wilson's, patented 
in the year 1840 (No. 8353), and consists in dispensing with the toothed racks 
in that class of machines, and giving the required motion to the diagonal 
frame to which the knife is attached by means of a crank, the pin of which 
the patentee prefers to fix directly in the side of the toothed wheels now 
mounted in these machines on a stud fixed in the frame of the machine, and 
transmitting the motion of the said crank to the diagonal frame through the 
medium of a connecting-rod, or an equivalent mechanism. 

1413. R. Warp, M le-upon-Tyne, “ Spinning or twisting tobacco.” — Dated 
30th April, 1868. 

Here, in place of the present methods of running the tobacco on to the reel, 
to be afterwards taken off and formed into rolls, the inventor runs the tobacco 
on to the reel in the roll form, as required for sale. The details of the 
invention are very voluminous.—Not proceeded with. 


1415. S. Cuatwoop, Bolion, ‘‘ Safes.""—Dated 20th April, 1868. 

In constructing safes the patentee welds the plates together at the corners 
by heating the plates at their edges whilst they are held together as they are 
required to be welded. A jet of flame is directed against the edges of the 
plates which are ex posed for the short distance over which the heat is desired 
to extend, and on either side the plates are protected by a shield of refractory 
material. The weld may then be made by means of hand hammers. The 
edges of the plates should be bevelled. As respects some of the angles, he 
sometimes bends the plate to form them, and for this purpose he heats it in 
a similar manner along the line where the bend is required. 

1417. J. W. Gounpry, Old Shildon, Durham, ‘‘ Means of carrying railway 
and other tickets, cards, and labels, ready for exhibition or delivery.” —Dated 
20th April, 1868. 

Here the inventor uses a case of suitable size and material furnished with 
small springs, clips, or frames, so as to hold the ticket securely until the same 
is drawn out. This case is provided with a strap or elastic band, to allow 
of the case being fastened to the hand or the arm (where it may be turned, so 
as to hide the ticket), or to any other part of the person, as may be desirable , 
or as a pendant worm, as an armlet or bracelet, or otherwise.—Not proceeded 
with, 

1418. B. F. WeatHEeRpon, Law Chambers, Chancery-lane, London, ‘‘ Solder- 
> tin boxes, canisters, or cases."—A communication.—Dated 30th April, 
































This invention consists in employing the direct action of the flame of 
common gas, or other hydro-carb or infl ble matters, in the 
form of a jet, in combination with air or oxygen gas supplied from a reser- 
voir through the medium of a blast fan or bellows, in such manner as to 
admit of the said flame being brought in contact with a string or strip of 
solder, and, by melting it, thus unite the parts to be joined by the running or 
fusion of the solder between the seams, by which operation the said tins, 
boxes, or otherwise, as af id, may be i lly soldered from the outside 
thereof without the trouble and inconvenience of soldering iron, as hitherto 
employed. 

1419. M. A. F. Mewnons, Paris, “‘ Planing, polishing, turning, and other 
machine tools or apparatus of like description.” —A communication, — Dated 
80th April, 1868. 

This invention consists in the application to planing, polishing, turning, 
and other analogous machinery or apparatus, of a screw provided with two 
threads of equal pitch, but running in opposite directions, and carrying, as 
the case may be, either the tool or the work, which is thus to enabled to 
travel as uninterruptedly to and fro without reversal of the motion of the 
screw.—Not proceeded with. 

1423. J, Linux, Manchester, ** Regulating, measuring, and registering the flow 
of liquids.”"—Dated \st May, 1868. 

The patentee claims an arrangement of separate chambers of different 
capacities, with sep ting or registering apparatus, and floats and air 
valves, comprised in one complete apparatus, having a supply and outlet 
common to all the chambers as described. An arrangement with one cham- 
ber or vessel of sufficient capacity to contain the largest quantity of liquid to 
be drawn off, from which chamber or vessel may be drawn off through short 
tubes or outlets, various measured quantities of liquid, by using either cocks 
or valves in the manner described, with one supply and one outlet, one air 
valve and float, and one or more handles as d bed. The invention relates 
to a former patent, dated 12th April, 1864 (No. 914). 

1425. E. Lengur, Octagon-place, Bethnal Green, London, “ Wooden boxes.” — 
Dated 1st May, 186%, 

This invention has for its object to secure together in a firmer and more 
durable manner than heretofore the parts of wooden boxes that are subject to 
heavy wear or moisture, or both, such as fish boxes, bullion boxes, and simi- 
lar receptacles, and consists in certain means for effecting this object.—WNot 
proceeded with. 

1426. A. Munro, Arbroath, Forfarshire, “* Machinery, tools, and tool-holders to 
be used for cutting stone, slate, marble, dc.”—Dated 1st May, 1868. 

This invention consists in employing angular or 4-shaped rails and bear- 
ing rollers for the sliding table to travel upon, the under part of the table be- 
ing formed to correspond therewith; at the same time to ensure greater steadi- 
ness and smocthness in working, a guide clip is employed which is f: d 
to the sides of the table, and catches under the projecting outer edge of the 
support! ils; and to still further increase the steadiness of the machine 
and smoothness of travel of the table, one or more central carrying rollers is or 
are employed, which run upon a central rail. The tables on which the stone to 
be dressed is placed,’instead of being used in ite pieces as hitherto, are, 

















carrying the nuts, by which the travel of the tables is produced through the 
revolution of traversing screws, is held to the table firmly by bolts or studs, 
the trave motion being actuated from the main driving gear by a driving belt 
and spur gearing, so arranged that the rate of pressure may be varied at will. 
Another part of this invention relates to improved modes for fixing the discs 
which carry the dressing tools upon the revolving shaft of the dressing machine. 
Another to improvements in the holders by which the cutting tools are 
fixed to the discs of the machine. Another part to machinery employed for 
cutting stone or other material into such shape as is employed for coping, 
string courses, pillars, and other'generally similar s. Another part to 
a special construction of a tool to be used for dressing and cutting stone, 
slate, marble, or other materials. The details are voluminous. 


1428. J. Warne Blackfriars-road, London, ** Union junction or fastening for 
pipes and tube.” —Dated 1st May 1868. 
e | claims attaching to or forming in a piece with one end of a 





tube-tap one. two, or more projecting pieces or studs, and in pte iding a nut 

with recesses or apertures corresponding therewith, the said nut carrying a 

loose flanged tube to receive another and flexible tube, the nut and tap tube 

being secured by passing the recesses over the studs and turning the nut. 

1429. W. E. Everitt, Birmingham, “Manufacture of copper, brass, and metal 
tubes.” — Dated \st May 1868, 

Here the patentee takes a solid copper rod, ingot, or lamp, as the case may 
be, and bolts, drills, or punches a hole through it of any desired diameter. 
He then rolls out this solid tube in a heated state upon a plug and rod 
between grooved rollers to any desired length, the process of rolling drawing 
the tube off the plug. He then anneals the tube and further reduces it to 
the required extent by the operation of drawing upon a draw bench. For 
brass and other metal tubes he casts a thick solid tube, instead of boring, as 
before mentioned, and then proceeds in the manner above described. 

1433. J. Barnett, Paris, ‘‘Unspillable pail or vase.” —Dated 2nd May 1868. 

This invention is not described apart from the drawings. 


1437. E. G. Camp, Bristol, ‘* Mallets used in playing the game of croquet.”— 
Dated 2nd May, 1868. 

This invention consists in capping one or both ends of such mallets with 
caoutchouc, vulcanised or not, leather, or similar material, or with caout- 
chouc, leather, and other ial in combination.—Not proceeded with. 

1439. H. Y. D. Scort, Ealing, “ Kilns.” — Dated 2nd May, 1868. 

The patentee claims the general 4 and ¢ of parts 
for lime kilns fitted with fire-places specially adapted jfor the generation 
of combustible gases, bined with air holes in the lower part of the kiln, 
for the admission of a supply of fresh air for the consumption of such gases. 
He also claims heating the kiln by the combustion of the gases derived from 
carbonaceous fuel, and produced by the employment of a thick layer of fuel 
in ordinary fire-places. He also claims heating the kiln by the combustion 
of the gases derived from passing steam through the ignited mass of fuel, 
whether in special or ordinary fireplaces, in the manner set forth. 

1442. J. E. Boyce and R. Harrineton, Birmingham, ‘‘ Umbrellas and 
."— Dated 2nd May, 1468. 

Tne p claim f ing the brellas and parasols by applying to the 
runners two levers, one of which is made to fix the umbrella or parasol in its 
closed position, and the other to fix it in its open ition, the said levers 
being released either by pressure applied directly to them, or one of them, or 
by the intervention of an additional lever or rocking frame, the said levers 
and parts connected therewith being constructed and arranged substantially as 
described and illustrated. 

1443, J. H. Jonnson, Lincoln’s-inn-flelds, London, *‘ Exhibiting minute photo- 
graphic pictures.” —A communication.—Dated 2nd May, 1863. 

This invention relates to improvements in optical apparatus for the exhi- 
bition of microscopic views, whether each views form part of the apparatus, 
or are independent thereof. The First improvement has for its object the obtain- 
ing the effect of animation in the image by means of an arrangement which 
admits of showing or exhibiting in a very short space of time two or more 
successive images of the same object in different positions. In this case the 
image is disposited on the Stanhope lens itself. The Second improvement 
has the same object as the first, but the the result is obtained by the aid of 
images independent of the apparatus, and placed in a line on a movable glass 
plate or slide. 

1447. W. R. Lake, Southampton-buitdings, Chancery-lane, London, “ Dynamo~ 
meters."—A communication.— Dated 2nd May, 1868. 

This invention consists, chiefly, in the combination of a peripheral power 
scale with a steelyard or other measure of actual force whereby the power 
exerted can be measured with accuracy, and the nominal horse-power be 
determined by inspection, and a calculation based upon the number of revo- 
lutions; and in this apparatus there is no liability of derangement of the 
parts by wear. 

1448. H. GLover, New Church-street, Bermondsey, ‘‘ Retaining corksor other 
stoppers in bottles.” —Dated 4th May, 1868. 

Here the patentee affixes a band, by preference of metal, round the neck 
of the bottle, just below the top, rim, or other projection thereof, that will 
prevent this band from being drawn off such neck by the force of internal 
pressure. To this band he applies, by pivot or other joints, a strap or band, 
by preference also of metal, to pass over and bear on the cork or other stopper, 
such band having a protection, if desired, to assist in moving it off and on to 
the cork or other stopper when turned on its pivots. 

1450. A. Vickers, Jnverness-terrace, Bayswater, ‘‘ Locking the nuls of screw 
bolts.” —A communication.— Dated 4th May, 1868. 

This invention consists in the use of a pin of wrought iron or other suit- 
able material, which is inserted under the nut near to the bolt in a groove or 
slot made in the surface against which the nut is screwed. The pin is made 
L-shaped, or with a rectangular head, and the other end is turned up s0 as to 
embrace the nut. 

1451. J. Matuer,{ Anvers, Belgium, ‘‘ Warehousing petroleum, d-c.""— Dated 
4th May, 1868. 

The apparatus which forms the subject of this invention allows of the casks 
being placed in water, of their being put therein readily and without knocks, 
of arranging them therein methodically, of keeping them therein, notwith- 
standing the upward pressure of the water, and of taking them out as 

quired. The in ion is not fully described apart from the drawings. 
1454. T. and G. A. Pemberton, Birmingham, ‘‘ Alarm bells, call bells, &c.""— 

Dated 4th May, 1868. 
The p claim actuating the clappers or hammers of the said bells by 
means of a single or compound lever, and restoring the said lever and parts 
connected with it to their original position by the action of the clapper or 
h thereby iding the use of springs, substantially as described. 

1458. D. P. Wricut, Birmingham, “ Pouring, drawing off, measuring, and 

regulating the flow of liquids.” —Dated 5th May, 1868. 

This invention consists in forming with or connecting to the main mouth 
of the vessel holding the liquid it is desired to pour or draw off a combination 
delivery spout in connection with a plug or stopper, which may be self-acting 
or otherwise, the principle of action being that as the measure or other 
receptacle to be filled is held to the delivery pipe, or the delivery pipe 
brought over the said measure or receptacle, and the liquid in the vessel, or 
with the vessel being elevated, it will flow through the compound delivery 
pipe, which has an airway constructed with it that permits the air to enter the 
vessel] as the liquid runs out through this improved apparatus or tap until 
the receiver is sufficiently filled, all overflowing being entirely prevented, 
whether the operation of pouring or drawing off be performed in the dark, or 
otherwise, as the moment the liquid in the receiver reaches the airway of the 
delivery pipe, the air will be thereby cut off, and the liquid in the portable or 
fixed vessel will cease to flow.—Not proceeded with. 

1459. D. P. Wricut, Birmingham, “ Taps.” —Dated 5th May, 1868. 

The tee claims the use of iron, either wrought or cast, in combina- 
tion with cork or other equivalent barrels for the purposes described, the said 
iron being protected on its surface, when desired, by the process of galvanis- 
ing, tinning, or other equivalent means of coating or_ depositing a metallic 
surface not liable to rapid oxidation. 


1461. W. Skercutey, Weymouth, *‘ Machinery for wood cutting, joinery, and 
mortising.””— Dated 5th May, 1868. 
This invention relates to ‘‘Sketchley’s universal joiner,’ and consists of a 
wedge and parallel motion combined, the said wedge and parallel to be driven 
or drawn back with a screw lever or eccentric as the several motions requires. 
The said motion does away with all cog and bevel gear; it works more accu- 
rately, and requires less power to lift vertically, horizontally, or in any other 
position. — Not proceeded with. 
1467. J, Hickmorrt, Clapham, “Preserving metallic articles from oxidation and 
."'— Dated 5th May, 1868. 
This invention consists in the application of lime, or compounds of lime, as 
an envelope, wrapper, plaster, bath, bed, or covering round the articles to be 
ved, so as to neutralise the effects of acids or sulphurous compounds or 
other destructive agents, and to prevent their contact with the articles. The 
— object is to keep the articles to be preserved from contact with earth 
or soil, 


1468. J. Count, Sheerness, ‘‘ Traps or apparatus for receiving sewage matters, and 
‘ing the solid from the liquid portion thereof.’ — Dated 5th May, 1868. 
This invention is particularly intended for sea coast and other low lying towns 
and places, and the object is to receive all kinds of sewage matters, to 
jntercépt the solid portion so that it may be removed from time to time, to 
prevent return of the sewage through the trap, and to carry off all evolved 
s.— Not proceeded with. 
1469. G. Kent, High Holborn, London, * he | arg ye 5th May, 1868. 
Here the patentee forms miniature refrigerators or ice preservers of sheet 
metal, or other suitable material, the sides of the refrigerators or ice preservers 
being made double, and the space between the plates which forms the double 
sides being filled in with powdered charcoal, cow-hair, or other suitable non- 
conducting material. The bottom of the refrigerators or ice preservers he also 
makes double, and of sheet metal. The top of the refrigerators or ice pre- 
servers he covers over with a lid, and this lid also is made of sheet metal, and 
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1471, W. BEALE, Taunton, “‘ Ladders.” —Dated 5th May, 1868. 

The patentee claims, First, constructing step and other ladders in two 
more parts sliding one in the other. Secondly, the several arrangements 4 
gearing described for raising and lowering suc telescopic ladders, Thirdly 
adapting such ladders for use as steps or trestles, substantially in the ¥ 
shown and described. 

1472, W. Wacker, and H. F. Smiru, Hull, “ Expressing from ’ 
gin toain sitet? a See 
is invention relates to an improved envelope or covering fi 
und seed or other substance from which oil ag to be cxpreeed. a int 
lope, which is intended to replace the ordinary horsehair envelope metal 
coverings or plates, is made of a framework of metal or wood, or metal and 
wood combined, of suitable shape, on which framework the inventors inter- 
lace, or otherwise apply, horsehair or other fibrous material, so as to form a 
covering or surface.—Not proceeded with. 
1475. W. E. Newrow, Chancery-lane, London, ‘‘ Machinery for forming pick- 
axes and other tools.”—-A communication.— Dated 5th May, 1868. 

This invention is not described apart from the drawings. 

1477. A. Scorr, Paddington, ‘* Means of attaching clothes to the person.” —Dated 
6th May, 1868. 

To a short spring of india-rubber, solid, or of tubing, web, or any other 
material, the inventor attaches loops or eyelet holes to each end, and to these 
loops or eyelet holes he attaches a pair of claws, clasps, or perforators, capable 
of grasping and holding fast garments or bedclothes, and of keeping them 
wrapped round the person of the wearer.—Not proceeded with. 

1479. R. Lusuinsk1, City-road, London, “ Fasteners for the tips of umbrellas.” 
—Dated 6th May, 1868. 

This invention consists of a metal tube having a spiral or elastic spring 
fixed therein, with a chain or cord attached, which tube is to be fixed to the 
rib of the umbrella or parasol, and form part thereof, or it can be made 
together with the rib in one piece. 

1482. C.J. Cuusp, Hampstead, “ Getting coal, slate, dc.""—Dated 6th May, 
1868. 


This invention, as respects working coal, slate, or other minerals, consists 
in a mode of getting the material by means of novel apparatus which renders 
unnecessary the usual operations of having or cutting the material at the top, 
bottom, or sides, or what is ordinarily termed ‘holing,” ‘‘ kirving,” or 
“nicking,” and enables those operations, and also that of blasting, to be dis- 

msed with, inasmuch as masses of the material operated upon are detached 
in pieces by the agency of the direct pressure exerted by the apparatus. We 
cannot here give space to the details of the invention. 

1487. F. T. Hat, Gray’s-inn-square, London, “ Manufacture of railway and 
other like tickets to adapt the same as medi Sor adverti. "— Dated 
6th May, 1568. 

Here the ticket or card, instead being formed, as at present, of a single 
thickness of card-board, is composed of two slips of card-board, stiff paper, 
or other suitable material connected together at their edges, so as to form a 
species of miniature pocket or portfolio into which the advertisements de- 
sired to be distributed may be placed. 


1488. W. E. Newton, Chancery-lane, London, “ Combs."—A oommunication,— 
Dated 6th Mi 





The patentee claims manufacturing combs from sheet steel, the teeth of 
which combs are punched out of a single steel plate, and finished, ornamented, 
and p d from ion by enamelling, japanning, or otherwise, as de- 
scribed. 

1497. B. Picxerine, Ké -upon- Hull,“ Expressing oils and fatty matters 
seeds, &c."— Dated 7th May, 1868. 

The patentee claims the construction and use of plates of rolled metal, and 
the construction and use therewith, in some cases, of a sliding piece or division 
(all as described). In addition he claims the leather edging for the plates (as 
described), whether such edging be used with the improved rolled plates or 
with cast plates. 


1498. R. A. Green, Strand, London, ** Bearings, shafts, or pivots.”~Dated 
7th May, 1868. 

The patentee claims the general improvements in bearings, shafts, axles, 
and such like joints, whereby an extended bearing surface is obtained, 
strengthening the joint, diminishing friction, aiding the means of lubrication, 
and causing all working parts to wear evenly, and to last for a long period of 
time. 

1499. A, C. Hexperson, Charing Cross, London, ‘‘ Plates for heliographic 
engraving.” —A communication.— Dated7th May, 1868. 

One of the principal drawbacks in heliographic engraving is the difficulty 
in obtaining plates possessing a grain or hatching capable of retaining the 
printing ink, and thus impeding the striking off of proofs. The object of the 
present invention is to remedy this defect, and the invention consists in, First, 
taking a photographic proof on glass of the hatching desired to be produced, 
and which has been previously printed or traced on a surface of any kind, and 
by any known means ; this hatching may be square, lozenge, dotted, or other- 
wise, according to the nature of the engraving required. Secondly, in 
obtaining by transparency a photographic proof positive on glass of the sub- 
ject or object that is to be produced Thirdly, in placing these two proofs 
one on the other, so as to touch, and taking from them by transparency a 
second negative proof, which latter, when regarded transparently, has the 
effect of the reproduction of an engraving; that is to say, this second proof is 
marked with a grain or hatching that it does not naturally possess. This 
proof is then employed in obtaining a heliographic plate by the ordinary and 
well-known means. 

1500. A, C. Henperson, Charing Cross, London, ‘*‘ Renovating files by an 
electro-chemical process.""— A communication.— Dated 7th May, 1468. 

The electro-chemical process forming the subject of the present invention 
consists in submitting old or worn files to the simultaneous action of an electric 
current, and of a mixture of acids diluted with water, the former encouraging 
the oxidation of the metal, and the latter producing a saline combination 
with the oxides formed. 

1503. A. Strauss, Basinghall-street, London, ‘‘ Pipes for smoking.” —A commu~ 
nication.— Dated 7th May, 1868. 

This invention consists in forming the lower portion of the bowl of con- 
siderable greater thickness than the upper portion, the increase in thickness 
being preferably sudden and not gradual, in order that the colouring may ex- 
tend to the line of the increase. 

1504. J. H. Jounson, Lincoin's-inn-fields, London, ‘‘ Sewing machines." —A 
communication —Dated 7th May, 1868. 

This invention relates more particularly to what are known as shuttle or 
lock-stitch sewing machines, although certain of the instruments are appli- 
cable to other descriptions of sewing machines, and has for its object the 
rendering of shuttle and other sewing machines noiseless, or nearly so, in 
working. 

1505. W. E. Genar, Wellington-street, Strand, London, “ Portable apparatué 
dati, ~_AC 14 Dated 7th May 
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This invention is not described apart from the drawings. 

1510. G. Bowpen and J. R. Dickinson, Oxford-street, London, “ Protectin? 
the points of brushes and pencils.”"— Dated Sth May, 1868. 

This invention is not described apart from the drawings. 

1511. H.N. Penrice, Wilton House, near Norwich, ‘‘ Forming tunnels and 
galleries in rocks.’’— Dated 8th May, 1868. : ; 

The patentee claims constructing machinery for tunnelling and forming 
galleries in rocks with a working head, having broad radial arms receiving 
cutters presenting concentric rings of cutting edges, and so arranged that the 
length of cutting edge in each ring is proportional, or nearly so, to the length 
of the circular groove which the edge produces. He also claims constructing 
machinery for tunnelling and forming galleries in rocks with a working head 
arranged substantially as described. ; 

1512. W. Huspanp, Hayle, Cornwall, and F. B. Darina, Victoria-street, 
Westminster, “Securing or holding the stands or frames of rock-boring or 
excavating machines.” — Dated sth May, 1468. 

This invention consists in securing or holding the stands or frames of rock- 
boring or excavating machines by means of atmospheric pressure. 

1513. C. E. Brooman, Fleet-street, London, “ Preparing zirconia, and the em- 
ployment of the same to develope the light of oxyhydrogen flame. —A com- 
munication.—Dated *th May, 186%. = : 

* The patentee claims, First, the preparation of zirconia in the form of sticks, 

discs, cylinders, or other suitable form, substantially in the manner described, 

and the employment of the same when so prepared to develope the light of 
oxyhydrogen flame as explained. Secondly, the modes or means, substantially 
as described, of extracting manufacturing and agglomerating zirconia in 
order to produce sticks, discs, cylinders, or other required forms. Thirdly, the 
uniting by compression of a stick, disc, or cylinder of zirconia with a cylinder 
or stick of an inexpensive refractory earth, in order to produce a cheap stick 
or cylinder, as and for the purpose described. is 

1517. G. F. GrirFin, Great George-street, Westminster, “ Corking of bottles. 
—Dated %h May, 1868. ; 

This invention consists in forcing into the bottle, together with the cork, a 
band or strip of strong ribbon, such as that known as “ binding,” or cap, pes 
bonnet ribbon, or flat wire ribbon, dipped in a solution of gutta-percha, or 0 
any material which will bear a powerful strain, this band or strip forming 4 
loop above the cork, by pulling on which the cork may be extracted. 2 
1520, J. Everitt, arm, “ Casting copper tubes and cylinders.” — 

Dated 9th May, 1868. F 

The object of this invention is to remedy the defects arising from the a 
holes and cracks usually found in casting copper tubes and cylinders. p e 
patentee takes a mould of iron, or other suitable material, the exterior 4 
of which may be that of any rectangular ‘figure, the interior being that o! ry 
ellipse open at each side. This ellipse is furnished with an internal Bp 
core, and the side openings are filled with sand, wedges, or pluggings 7 
other suitable material; the molten copper is poured into the mould —. 
a lip, and when nearly set the casting and mould box are one we 
hydraulic or other powerful press, by the action of which the particles 
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rare forced into intimate compact, after which the tube or cy!imder 
have the fins removed by shearing or otherwise, and it is then ready for 


drawing oF rolling. 
witon, Bradford, Wiltshire, 
we 0 Beiter for porated @ substance of a@ mossy nature.” —Date 

868. 
te patentee takes vulcanised or cured india-rubber, with or without 
its containing any foreign admixture except sulphur, and grinds or reduces it 
. wder or dust. He then subjects it to a second vulcanising heat, the 
= i or dust being placed previous to this second vulcanising) in a suitable 
rid according to the particular form or shape of the article required. If the 
-" ‘cle to be moulded be, say a printer’s inking roller, he puts the powder or dust 
jpto a suitable hollow cylinder with the iron spindle for the centre of the 
therein. When the powder or dust has become converted by the vul- 
canising heat into a homogeneous mossy substance he covers it with a rim 
of rubber and sulphur, with or without other compounds, and then again 
subjects the whole to a vulcanising heat in order to ,vulcanise or cure the 
rubber skin. The roller is then ready for use. 

15995. W. H. Witxrinson, Southampton-buildings, Chancery-lane, London, 
% Combining or uniting types.” —Dated 9th May, 1868. ; 
This invention has especial reference to a system and method of composi- 
tion by the use of word types and other combinations, together with the 
ordinary letter types, and consists, First, in the use of india-rubber or other 
elastic material, to combine or unite the letter types, and suflicient firmness 

for the ordinary usage of composition and distribution. 
1528.8. Hatt, Swansea, “* Manufacture of artificial fuel.”—Dated 9th May: 

1868 


“*4reatment of vulcanised or cured 
d oth 


Artificial fuel is sometimes produced by feeding the fuel composition into 
atube or passage in which a reciprocating plunger works. When artificial 
fuel is made in this way, however, there is difficulty in dividing it up into 
separate blocks of uniform size. This the present inventor accomplishes by 
covering the face of the plunger with numerous thicknesses or sheets of 

per, thin plates of metal, or it may be of other suitable material, so that at 
pany stroke of the plunger the sheet or plate which is in contact with the 
material may adhere to it, and be left behind when the plunger returns. The 
sheet or plate so left then forms a separation between the already moulded 
material and the next charge which is introduced into the moulding tube or 

ge.—Not proceeded with. 

1530. R. Moone, Glasgow, ‘* Treatment of crushed sugar.”—Dated 11th May, 

' ay petentne claims the system or mode of manufacturing or treating 

crushed sugar, wherein the sugar, after being compressed in moulds, is dried 

frst, at a mild heat, and afterwards at a strong heat, substantially as 
described. 

1531, J. Crossiy, Heckmondwike, Yorks, ‘‘ Looms."’— Dated 11th May, 1868, 

This invention has reference to means or apparatus for working or operating 
the change shuttle boxes employed in looms for weaving, and the improve- 
ments consist in a new combination and arrangement of mechanism, or appa- 
ratus for that purpose, whereby such operations or changes are more certain, 
the apparatus simplified, and of less cost than heretofore.— Not proceeded with, 
1932. W. Wenster and R. W. Barwes, Southport, Lancaster, *‘ Head and 

waist rests for the use of the photographers.” — Dated 11th May, 1868, 
The object of this invention is to provide mechanical rests so constructed 
that they can be easily adapted to the varying requirements of height and 
tion, and expeditiously brought into place to provide the necessary sup- 
after the desired attitude has been taken. We cannot here produce the 
details of the invention. — Not proceeded with. 

533. A. D. E. Boucner, Fumay, Departement des Ardennes, France, ‘‘ Mould- 
ing hollow metallic pieces provided with a single aperture, such as shells, hol- 
low balls, &c.’"— Dated 1\th May, 1868. E 

The patentee claims the process of moulding hollow pieces provided with 
asingle aperture as described, by employing a movable or steady casing, 
made either of metal or any other suitable hard material, the said casing 
being intended to receive the core barre], which is attached to it either by 
means of a peg or an adjusting screw, this process permitting the casting in 
the single piece, and of any metal of all hollow pieces requiring to be light, 
thin, and of a regular thickness, substantially as described. 

1535. A. M. Dix, Shelton, Stafford, “ Apparatus for supplying finings or other 
liquids to casks, &c.’—Dated 11th May, 1868. 

The chief object of this invention is a better mode of supplying isinglass 
or other finings to casks; but the invention also applies to supplying or filling 
up’casks or other vessels with other liquids. The invention consists in forcing 
in the finings through a hole made for the purpose by a gimlet or otherwise in 
tLe shive or other part of the cask, and in the employment for effecting the 
introduction of a three-way tap and a force pump, or other mode of obtain- 
ing the required pressure. 

1537. W. R. Laxe, Southampton-buildings, Chancery-lane, London, “ Device 
for holding scrubbing brushes."—A communication.—Dated \1th May, 1868. 

This invention relates to an adjustable holder for brushes, the same being 
constructed with a hinge or pivoted jaw or clamp, and made adjustable by 
means of a screw, or any other equivalent device, so that the pivoted jaw 
may be made to expand or contract as the size of the brush may require, and 
so that it may be fastened to brushes of different sizes. The object of the 
invention is to obviate the necessity of getting down upon the knees in the act 
of scrubbing, and to allow the brush to be used for purposes for which ordi- 
nary scrubbing brushes are not adapted. 


1589. A. Hotsrook, jun., Lynn, Esser, Massachusetts, US. “ Machine for 
sewing books.” —Dated 11th, May, 1868. 
This invention consists in combining with a series of sewing needles actu - 
mechanical devices in such a manner, that if signatures of a book be 
passed to the machine while the same is in pro they will be taken and 
carried into the machine properly adjusted and securely sewed to each other. 


141. S. Buxtox, Kingsland, near London,‘ Writing and printing pens.”"— 
Dated 12th May, 1868. 

Pens are now formed with the split point, or writing portion, at one end 
aly. The inventor proposes to make them reversible by making the split 
point, or writing portion, at both ends, which may be similar in form and 
strength, or they may be dissimilar in form and strength, so that by simply 
reversing the pen in the holder it is practically as serviceable as two separate 
pens of the present form.— Not proceeded with, 

142. T. Baicos, Manchester, “* Ci ingithe ends2of metal bands for securing 
."— Dated 12th May, 1868. 

In performing this invention the inventor makes two or more longitudinal 
dlits at each end of the band; these slits are made by a punch and die, which 
not only cut the slits required, but bend the two outer portions of the band 
into a convex form, while the centre portion or portions is or are bent concave, 
or vice versa. When the band has put round a bale the convex and 
concave portions fit each other, leaving a transverse slot open, through which 
akey or cotter is driven. When the pressure on the bale is removed, the 
expansion of the bale tightens the band against the key, and the friction of 
the connecting ends gives addittonal strength to the coupling. On driving 
out the cotters the bands can be removed from the bale and used over again. 
—Not proceeded with. 

Ws. G. A. H. Dean, Ludgate-hill,’ London,“ Envelopes.” —Dated 12th May, 
1868. 





This invention consists in perforating the fly flap of envelopes from side to 
tide with a row of holes above the part where the gum or seal is usually 
ied. These perforations may be continued along the edges of the two 
tides of the lower part of the flap, so as to form one figure, which may vary.— 
Mot proceeded with. 
145. T. Porx, Twickenham, Middlesex, “ Ci ."— Dated 12th May, 1868. 
This invention consists chiefly in combining with the teeth of the curry- 
comb an adjustable plate formed with apertures or slots to pass over the 
teeth, and fitting closely to the same. The said plate lies flat upon the back 
@ stock when the currycomb is being used, but when the same is to be 
cleansed the plate is drawn over the teeth, thereby removing the hair 
accumulated between the same.— Not proceeded with, 
om SP. Armsreap, Isiington, “ Blowpipe apparatus.”—Dated 12th May, 


Here the flame is obtained from cotton or other wick held in a tube 
supplied with naphtha or other spirit from a reservoir, which, by preference, 
serves a handle; or it may have a handle applied to it. The blowpipe is 
passed through or fixed to this reservoir, or to the tube from it, with the 
point or outlet for the air in position capable of adjustment, if desired, in or 
near the flame. To the inner or opposite end of this pipe is connected one 
end of a piece of flexible tubing, the other end of which is provided with a 
Mouthpiece to be held in the mouth of the user. By these means one hand 

entirely free, and general facility is afforded in blowpipe operations.—Not 

with, 
1548. T. Sutxtow, Blaina, Monmouth, “ Forming the ends and joints of pipes.” 
— Dated \zth May, \868. 

In order to form joints capable of withstanding a heavy pressure, and 
Without requiring that the pipes should be laid rigidly in a straight line, the 
Patentee so forms the ends of the pipes that when pulling two ends together to 
make a joint, they may retain and compress between them a ring of vul- 
canised india-rubber or other compressible material, such ring being sup- 
Ported whilst exposed to the pressure on all four sides, each end of the pipe 
Supporting it on two sides. 

1550. J. H. Nur, Kingston, York, “Manufacture of straining surface for oit 

Gnd other ike presses.””— Dated 12th May, 186%. 

re the strainer is composed of two iron frames hinged together, so that 
one may close upon the other and form a receptacle for the material to be 
Pressed. The frames are each made of two separate straight bars with bevelled 
or inclined inner surfaces to facilitate the discharge of the moulded “aKe, 
and they are connected together by transverse rods rivetted 0: o%.erwise 
Secured to the side bars. These transverse or cross rods form the founa.i0n 
lor the woven straining surface, which is composed of hair or other suitable 
. The strands are interlaced with, or woven into and upon, the cross bars, 





which serve to equalise the pressure on the straining surfaces.—Not proceeded 
with. 


1552. S. B. Boutroy, King William street, London, ‘‘ Apparatus for landing, 
loading, and conveying timber.” — Dated 13th May, 1868. 

One main feature of this invention consists in arranging water channels, 
conduits, shoots, troughs, or pipes in timber-yards and saw-mills, so as to con- 
vey timber from or to the side of a ship or other vessel, or from or to a dock 
or other water-way, or from or to railways or other localities, to or from the 
immediate vicinity of the saw benches, or of the places where the timber is 
to be stacked or otherwise dealt with. 

1553. F. W. and W. J. Crossty, Manchester,** Machinery for breaking t 
boon or refuse portion of the flax and other plants.” —Dated 13th May, 1868. 

The patentees claim the arrang t of hinery for breaking the boon 
cr refuse portion of flax or other plants with folding bars or breakers which 
nip the charge of the fibrous plant at two points, folding it tightly and rolling 
it in reverse directions on itself as described, thus reducing the brittle or 
refuse portion to powder, such holding bars or breakers being so arranged that 
they may be separated for the introduction of the charge between them, then 
closed together, and the charge drawn back through them, whilst the breaking 
action is going on, as described. They also claim combining with such ma- 
chinery cleaning rollers for separating the boon or refuse after it has been 
broken, and carriers serving to deliver the charge to and receive it from both 
the breakers and cleaners to convey it from one to the other, and to turn it end 
for end, as described. They also claim the general arrangement of machinery 
for breaking the boon or refuse portion of flax and other plants, and separating 
it from the fibres thereof, substantially as described. 

1555. G. Dixon, Islington, ‘‘ Manufacture of upholsterers’ fringes, &c."— 
Dated 13th May, 1868. 

The patentee claims the improvements described in the manufacture of 
upholsterers’ fringe and other trimmings which are made up of a number of 
separate card strands, pieces, or bullions, whereby he can produce in an exact 
manner designs for the ornamentation of such fringes and trimmings. 


1557. 8. B. Auten, Boston, U.S., ‘* Rasps.”—A communication.—Dated 13th 
May, 1*68. 

This invention consists of an improved rasp, or an arrangement of teeth 
thereof whereby the teeth of each range are disposed obliquely to the edges 
of the rasp, so that the cutting face of each tooth shall have its obliquity 
arranged in a direction opposite to or at about right angles with, or obliquely 
to that of each of the teeth of the next adjacent range. 

1558. C. Farrow, Great Tower-street, London, *‘ Apparatus for cleansirg 
bottles, &c.”"’—Dated 13th May, 1868. 

In machines for cleansing with shot, grit, or similar matters, in which a 
simultaneous reciprocating and rotary motion is given to the bottle from neck 
to point, the patentee does away with all cog and gear wheels, and substitutes 
the following arrangement :— Upon a horizontal bar, carried by standards, he 
cuts a worm of rapid twist, and on this worm the frame supporting the bottles 
travels to and fro, rotating as it does so as a nuton ascrew. The frame is 
actuated by a connecting rod from a crank on an axis turned bya crank 
handle, or otherwise. The invention is not described apart from the drawings. 
1559. J. W. CHAMBERLAIN, Massachusetts, U.S., “ Steam engines.”—A com- 

munication.” —Dated \2th May, 1868. 

This invention consists in an improved engine, consisting, not only of a 
cylinder open at both ends, and having a partition across its middle, but of 
two pistons applied to a single rod, the pistons being on opposite sides of the 
partition, and the said cylinder having not only a valve and steam-chest, but 
two induction ports Jeading laterally into the cylinder. The invention further 
consists in the combination of a movable partition, and a packing and clamp 
screw, with the cylinder (open at its ends) and the two pistons and their rods, 
the cylinders being provided with avalve and steam chest and induction 
and eduction ports. The invention further consists in the combination of a 
condenser with the improved engine made substantially as described. 

1564, C. Istes, Balleall Heath, Worcester, “* Manufacture and ornamenting of 
thimbles.”— Dated 13th May, 1868, 

This invention consists, First, in making thimbles and the lining of thimbles 
of soft or ductile metal ; Secondly, in making thimbles and the linings of 
thimbles in special manner ; Thirdly, in facturing thimbles of cast 
iron, and, by preference, of that kind of cast iron called malleable cast iron; 
Fourthly, in making the bodies of thimbles wholly of porcelain, vitreous, or 
semi-vitreous material, or of kaolin (clay), or partly of porcelain or kaolin 
or vitreous material, and partly of metal. 

1567. T. Dixon, Clipstone-street, London, “ Packing cases, &c."—Dated 13th 
May, 1863. 

This invention relates to the bars or itions by which the bottles are kept 

separate, and consists in covering the division with some soft or yielding sub- 








stance, and rendering the dividing or separating media so elastic as to yield | 


to any sudden jar.— Not proceeded with. 
1568. W. E. Newton, Chancery-lane, London, ‘‘Azies, &c.”—A communication, 
—Dated 13th May, 1868. 

The First part of this invention embraces the formation of a lubricating re- 
ceptacle or chamber within the axle box at or surrounding opposite ends of 
the journal, in combination with similar rings or collars on the journal, 
and arranged to fit or freely turn in the first-mamed rings as bearings. 
The Second part of the invention relates to the axle box, which is 
closed at its one end, and is provided with a packing ring arranged within an 
annular nut that fits over the journal and screws into the inner end of the 
box. In combination with this there are other packing rings surrounding the 
journal on opposite sides of a flange or collar thereto, and lying between the 
inner end of the nut and outer ends of the adjacent rings above referred to. 
The axle box to date this bination of or devices is closed 
at its outer end, and by the construction of the whole, as described, the wheel 





carried by the axle may be securely attached to the latter, thus having the ° 


wearing surfaces of the journal perfectly enclosed without the use of the cap- 
which is ordinarily attached to the hub of the wheel to exclude dust and dirt. 


1571. H. Marspex, andT. H. Bramines, Huddersfield, * Manufacturing | 


wadding, &c.’— Dated 14th May, 1868. 


This invention relates to a previous patent, dated 25th April, 1864 (No. : 


1039). The inventors state that they have found that by certain improve- 
ments and additions to the aforesaid invention, or by a new combination and 
arrangement of the said or similar apparatus, with other appliances added 
thereto, they are enabled to employ the same for the preparation or formation 
of saps or sheets of carded cotton, wool, or other fibrous substance, suitable 
for manufacture into either wadding or felted fabrics.—Not with. 
1572. W. Gapp, Nottingham, and J. Moone, Manchester, *‘ Looms.”—Dated 
14th May, 1868 

This invention relates to those portions of the loom which are employed to 
give motion to the [slag and to the picking shafts, and consists in a novel 
arrangement whereby the patentees are enabled to lessen the number of parts 
in the said loom, and to simplify the construction thereof. 


1574. G. De S. Mantz, Arcueil, near Paris,““Ornamenting capsules,éc."—Dated 
14th May, 186s. 

This invention consists in employing the fatty or semi-fatty inks or 
varnishes of all shades or colours used in printing, and in applying them 
mechanically upon the capsules by means of rollers. As these inks require 
much time to dry, the inventor places the capsules thus coloured in an 
oven or stove provided internally with trays or plates placed round an axis of 
rotation. He employs for this mechanical colouring rollers as in printing 
machines ; these rollers are placed on a small carriage, having a reciprocating 
rectilinear movement, in order that they may supply themselves from a 
reservoir, then return to apply the colour on the capsule placed on the mandril 
of the lathe.—Not proceeded with. 

1575, T. B. Kay, Bolton, * Carding ."— Dated 14th May, 1863. 

The patentee claims, First, the application of a segment of the frustrum 
of a cone to each bend or side of a carding engine for setting or adjusting the 
flats or top cards; S dly, the combination of the segment of the frustrum 
of a cone with the sliding guide rests and tightening chain, either with or 
without the transverse connecting bars across the carding engine, as described‘ 
et forth, and illustrated in the drawings. 

1576. O. Kine, Watling-street, London, “‘ Case for exhibiting a series of pho- 
tographic or other pictures, &c.”—Dated 14th May, 1863. 

This invention consists in the construction of an album or case to contain 
pictures, and especially photographic pictures, in such manner that all the 
pictures contained in the album or case shall be successively exposed to view, 
and that without the necessity of turing over leaves, or the pictures being 
subjected to the action of the atmosphere, or liable to get dirty as heretofore. 
—Not proceeded with, 

1578. J. Dewar, Kirkcaldy, Fife, ‘(Preserving certain vegetable substances as 
food for animals.” — Dated 14:h May, 1868. 

The nature of this invention is to preserve the residual matters commonly 
known as draft and dreg fora length of time in acondition suitable for 
the food of horses, cattle, sheep, pigs, and other animals for which the same 
is suitable as food when fresh, by the application of sulphurous acid. 

1579. J. E. Prrer, Wilson-street, Finsbury, London, “ Oil for lubricating ma- 
chinery.”” Dated 14th May, 1868. 

This invention consists of a combination of the following ingredients and 
proportions, viz., one gallon Italian oil, three gallons peiroleum oil, two oz. 
castor oil, three oz. concentrated anti-corrosive compound. The whole is 
mixed or incorporated together, and thereby forms a thin transparent oil, 
suitable for maintainingjthe bearings aforesaid in uniform working order. 
1585. E. Asuwortn, Carr Bank, Ramsbottom, Manchester, * Telescopic rollers 

Sor use in machines for drying and tentering fabrics.”—Dated 14th May, 
1868. 

Here the inventor forms the circumference of such rollers of bars of iron of 
a T-form in section, and to connect such bars with the discs on the axis by 
which they are carried he cuts away the web of the bar for a distance at the 
end, and the ‘lage he bends or cranks downwards, so that it may pass 
through a ho.e v" ch is formed in the disc at a convenient distance from its 
edge, and he ux: \e bar by a tap screw, or otherwise. The flanges of the 
bars then stand on alevel with the edges or peripheries of the discs.—Not 
Proceeaed with, 





BIRMINGHAM AT WORK, 
(From our own Correspondent. ) 
Tus is just the commencement of the “dead season” before 


Christmas, and the large buyers of hardware will the 
distribution of their peineigal orders until the opening of the new 
quarter. In about a fortnight “ stock-taking” will commence, 


and the ware-rooms of the merchants will be practically closed to 
the manufacturers. It fortunately happens, however, that the 
producers both in Birmingham and the surrounding districts have 
sufficient orders in hand to occupy their workpeople until the 
end of the year. The factories are now all in active operation, 
and the activity will probably increase as the Christmas holida: 

draw neurer, far as can at present be judged, the workpeo; ye 
throughout the Midland hardware district will be enabled this 
year to enjoy the feast of yule-tide more fully than for three years 


ast. 
a The Birmingham gun trade is, on the whole, steady. The more 
importent firms are a engaged on best guns, particularly 
breech-loaders, on the well-known s testats of Snider, Chassepot, 
Westley Richards, Wilson, and Albini. Military and sporting 
rifles are im ten | in request. For revolvers, pistols, and gun 
fitting the demand is a shade steadier. The Enfield factory 
question is still the theme of considerable discussion in Birming- 
ham; and the announcement made on Monday, that Mr. ~*~ 
had been appointed President of the Board of Trade, 
strengthened the hope of the gunsmiths that something will now 
really be done to bring the matter to a satisfactory settlement, 
The wire mills are in steadier activity, orders both for iron and 
steel-wire being more numerous. The growth of the demand for 
steel-wire during the past ten or twelve years has been something 
wonderful. One firm alone —Messrs. Webster and Horsfall—in- 
form me that their annual production of this article has increased 
from ninety tons to 2000 tons since the year 1849. Steel-wire is 
chiefly used in the manufacture of needles, fish-hooks, sprin; 
music strings, small tools, umbrella frames, crinolines, ropes, 
cables. The use of steel-wire in the manufacture of ropes is of 
comparatively recent introduction. Mr. Charles Lean, who is an 
excellent authority on the subject, attributes its success to the 
ingenuity of Mr. Horsfall in devising a new and improved method 
of hardening steel-wire. The process is simply that of heating the 
wire red hot, and plunging it into water, the exterior being subse- 
uently softened by passing it through a bath of melted lead. 
his method, owing to the complete success of its results, effected 
quite a revolution in the trade, and opened up uses for steel-wire 
to which otherwise it would not have been available, Prominent 
among the latter may be noticed its use in the manufacture of 
rope. Mr. Lean informs me that as soon as it became known that 
a steel-wire could be produced which combined all the adv.ntages 
of lightness with hardness and extreme tenacity, it immediatel 
obtained a considerable share of popular favour, and althoug 
only introduced ten years ago, it has already obtained a high 
position in the estimation of consumers. A prejudice is more and 
more overcome, it must some day attract still greater attention. 
The steel-wire rope is now used at many collieries, and is highly 
valued in deep pits, —ay where the light weight of the ro; 
is of such importance, both in connection with the safety and t 
economy of the working. For railway inclines, lifts, and even 
ships’ rigging, the same reasons are rapidly bringing it into use, 
Agricultural implements are in more demand throughout the 
district, a stimulus having been given to some branches of the 
| trade by the recent Agricultural Show in Bingley Hall. At the 
Brierley-hill Works of Messrs. Hill and Smith (who introduced the 
trade into South Staffordshire), the present weekly production of 
ironwork and implements is about eighty tons, Am the 
«three wheel” 





novelties — at ee Hall, Peries’ patent 
plough, exhibited by Fowler and Co., Leeds, is the most 


noteworthy. The design is to avoid the great fricti ae 
which slide as a dead weight along the ground. It has neither 
land-side irons nor ground-irons, but each mould board is carried 
onanakedarm, By this arrangement it is computed that three 
horses can draw the double plough as easily as a pair of horses can 
draw a single plough which slides in the ordinary way. This 
implement attracted some attention, both on the part of farmers 
— | manufacturers, and it justly carried off the palm as the 
agricultural novelty of the year. Some splendid implements were 
exhibited by most of the leading makers in the kingdom. Messrs; 
Howard and Bedford sent an array of harrows —_ 


P 
mented with their proverbial = me blue. The 
oward are coming 
idland shi 


known tubular boilers invented by Messrs. 
into favour among the agriculturists of the shires. They 
possess the merit, acknowledged by all who have used them, of not 
only being free from danger of explosion, but also of being more 
economic in the use of fuel and than ordi boilers used 


The 
| Sims, Ipswich; Garrett and Sims, Leicester; 
Peterborough; Le Butt, Bury St. Edmunds (whose new malt screw 
was dese ly and universally commended); Richards and 
Chandler, Manchester; Mapplebeck and Lowe, Birmingham; 
| Burrows and Stewart, Banbury; Mellard and Southwell, Hugely 
| (of metallic cheese-press grt Ashby and Jefferys, S 3 
| Clayton aud Shuttleworth, Lincoln; —~ | T. Hunter of May 
| Ayrshire; were each represented worthily at the great Mi 
| Exposition. 
|  Medizeval metal work is mony | i ing in favour, if we may 
judge from the fact that over workpeople are now engaged in 
its production in Birmingham alone, as designers, modellers, 
casters, fitters, workers in gold, silver, brass, and iron, painters, 
emamellers, and engravers. Mr. W. C. Atkins complains of an 
ineffectual attempt to revive gothic metal work in a cheap and im- 
perfect form. He says, ‘‘In Birmingham, cheap metal work, mis- 
named gothic, is plentiful enough, with quite a profusion maybe 
for the money of cuspings, finials, foliage and flowers; possibly if 
| of brass, beaten, polished and lacq d; if of iron, scumbled 
over with paint to hide defective workmanship; but where is the 
vivifying spirit which permeates that which it attempts to initigte? 
The leaves look as if cut by tinman’s scissors, and the ‘ beating’ is 
| nothing more than the dealing of half a dozen blows with a round 
| faced hammer on a wooden block. Even at the best, those works 
are :— 





So coldly sweet, so deadly fair, 

We start, for soul is wanting there. 
They are gothic only in name, and no architect who wishes to carve 
out his work in the true spirit of the medieval artist is justified 
in condescending to adopt them.” Mr. Aitkins truthfully adds 
that the restoration of the art of metal working in its integrity has 
been effected by the earnest labour, love, and sacrifice of John 
mor gg and at the cost of the precious life of Augustus Welby 

ugin, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Pic Iron: Great Demand: Under Production: Large Purchases of 
Foreign Iron; Reduction of Stocks—FrxisHep Iron: Reduced 
Demand: Sheets Less Inquired for: Slit Rods Busy: Why 
Busy: Thin Sheets Active—-THeE HiGH AMERICAN TARIFFS = 
Proposed Increase—TINPLATE WARES: Great Request—HoLLow- 
WARES: Old Trade Resuminy—Epce Toots: Brisk: Markets 
Specified ; BurtpERS’ IRONMONGERY: Steady: Singular Excep- 
tion—FORGED NAILS: Good—-AUSTRALIAN LETTER: Consump- 
tion of Picks, dc. 

THE pig iron made in this and other districts is being used in 

quantities which quite equal the output, and, indeed, reduce 

stocks very considerably in the hands of makers. In the possession of 
consumers stocks are here and there quite bare, and quantities 
have had to be got at once, and more money given for them than 
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The pro- 
duction of this district is under the demand. Hence, the rise 
mentioned last week has been well sustained. At it some makers 
have sold all the iren they can produce up to Ladyday. In con- 
sequénce of the shortness of the supply of South Staffordshire pig 
iron, larger quantities of foreign pigs are being bought by the 
proprietors of mills and forges here than usual. Wigan and the 
Cleveland district are benefitting by such purchases, and it is 
not therefore cause for surprise here that, notwithstanding 
the decrease of the foreign and the coastwise shipments, owing to 
the winter, the stocks in makers’ hands in Cleveland should have 
become reduced more than 8500 tons in November. The activity 
in the foundries; and the mills and forges of that district have 
not alone accounted for the larger consumption. Messrs. G. B. 
Thorneycroft and Co. have now one of their two blast furnaces 
again at work, and the second will be alight in another fortnight, 
and Messrs. Groucutt have put in one more on their premises, 
making three blowing in their case, It is not surprising that the 
make of South Staffordshire should be insufficient to meet the 
improved demand, seeing that only half of all the furnaces here 
are in work; but so much iron now comes from other districts that 
the number of blast furnaces working in this district by no means 
indicates correctly the condition of trade in this part of the king- 
dom. 

Relative to finished iron, the orders now coming into this district 
are fewer than at any corresponding period in the past six weeks or 
two months. This is observable most in the orders from mer- 
chants, who will only buy enough to enable them to tide over 
Christmas. There is less doing in sheets, which have lately been 


they could have been bought at early in the quarter. 


the article in finished iron most in request here; but there is still | 
a good trade being done, especially in the thin gauges, whilst | 
ies, and | 





hoops are going out to the United States in large quantit 
the makers of slit rods in particular are very busy, and they are 
getting a little more for their product. The activity in this last 
branch is due, however, not so much to an increased consut 
tion as to the curtailing of the number of works at wh 
this kind of iron is produced. past few years 





. i 
1c 
In the as 
many as four firms by whom slits were once rolled have dropped 
out of the-trade, and the makers who are left are amongst those 
who have always stood highest in their reputation as to quality. 
The demand throughout the works generally is sutiicient to enable 
nearly all the mills to begin by Wednesday, whilst some commence 
with the week. Excepting in respect of slits and thin sheets 
prices cannot be got up. The sligh 
sheets in some quarters is leading to much observation upon the 
high protective duties imposed upon iron goods in America, In 
this article of sheets, it is nearly al to the price of the iron and 
the eost of freight to New York; 
made-by the American Protectionists early in the spring to very 
cotisiderably advance the prevailing duties on certain of 
ducts of ‘this'and other metal and metal ware | : 
asisketched ‘in the Philadelphia letter of th i Tuesday, 
but‘as tore fully detailed in the article on ‘Iron and Steel to 
Amierioa;” in THE ENGINEER as far back as the 18th of September 
last. 

Stone*is selling well from most of the districts, and the best 
native qualities are eagerly bought up. 

Goal ‘sought forall round. There is a very m 
in stocks, yet the competition of other distri 
prices from being other than frm. 

The tinplate workers likewise ‘keep busy, not upon one class of 
work only, but upon’ most of the descriptions of the goods which 
they turnout. ‘Wares, however, not of a costly character, are in 
most Tequest, intended principally for forcign markets, and con- 
spieuousty'so for Australia and America. First-class kitchen 
re wisites are, nevertheless, in good sale at the present time, and 
a tiew culinary vessel,’ coming out with a good name attached to it, 
is almost sure‘of'success. In this respect the current market is as 
susceptible of change a3 with relation to japan goods, 

Hollow-ware; ‘both’ enamelled and tinned, is in brisk make. 
Here, ton, the foreign market is perhaps the best customer, and 
there is reason to conclude that means for the disposing of goods 
in the Southern States’ of America which were in vogue before the 
recent war thére are being again adopted. Very 
of hollow-ware will soon be onee more submitted to sale by 
in‘that pait of the New World. 
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All kinds of edge-tools ‘are in good rex r high and 
low-priced articles. The demaud, however, is most observable in 


tools used by miners, railway éxcitvators, and the tillers of the 
ground: Foreigners and colonists from our own m r country 
are-our best customers. ‘As usuai, South America occupies a position 
in the front; ‘aud we are not wifliont benefit as a result of the 
railway -operations | in'Russia, althOugh the American edge-tool 
makers ran us very hard in the Museoyi | 

Most kinds of builders’ ironmongéry are i 
there fs one ‘case ‘of an establishtéht th W 
outas many belts daily as aré used in 300 0 
the@einand for that particular article hay falle 
ceptible but unexphiined degree.’ 

The forged’ nail trade is improvin? ‘hor 
Sduth 
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surrounding localities'which fringe’ 
cestersliire. 

Qne of the most’recent communications réceived in thi 
in reference to export markets is that to hand from Austral n 
which itis stated that ‘Adelaide has’ béeen‘all excitement the past ! 
few weeks respecting the gold diggings, ‘and during the past few 















days another gold-field has been iscovered ‘about thirty miles from 
Adelaide, said to ‘be very rich in’ préciou’y metal. The rush has 
enabled us to clear out the miners’ picks you sent us some ten 
years ago, andhas made ts very busy in the tin-plate manufactory, 
as-dishes have been in great demand. Our harvest prospects ase 


very good at'present.” 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

TH InON TraDE: The End of the Year.; Engagements Avoided : 
Probable Advance’ in Qustations: The Danger. of Increasing the 
Mek : Stocks Decreasing :' Foreign Advices Favourable: Ameri- 
can Shipments: Pig Iron Zvrade—TIsxPLatves—-STeEAM AND HovusE 
Coat TRADES—ENGINES AND BQLLERS FoR Ppru—SoutH WALES 
INSTITUTE ENGINEERS: Annual Meeting--Cagpiyy ,AND 
Newport Cortrery Compaxy (Lrrrep)—E.rorp, Moxmowurn, 
Usk, AND PoNTYPOOL RAILWAY—TRADE OF THE SovuTH WALES 
Ports. 

AS is usually the.case at the end ofa quarter, and more especially 

at the end_of,a year as well, both buyers and sellers in the iron 

trade »5 disposed to enter into large business 


OF 




















until their books have been balanced and the quantity in stock 
ascertained. Buyers, asa rule, curtail orders to immediate wants 
so that their accounts for the quarter may be light, and, on the 
other hand, if there are indications of improvement im the trade, 
as is now the case, makers are unwilling to burden themselves 
with vy erg:gements, preferring rather to await the turn of 
circumstances, which may probably give them the benefit of higher 
prices. The position of the trade has notin any way altered 


g tue 


past few weeks; until the quarterly meetings are held 
change is expected; judging: from the’ present feeling 
urket, am advance in qiotations is highly protatle, 
only reaches 10s. per ton.‘on rails and bars, it 
e many of the manufacturers to eatn a’ profit who 
ly keep their works going without loss, “If an 
is determined upon, ironmasters will have to guard 
against too readily increasing their make, for with-a large and 
sudden addition to the supply it willbe difficult to’ maintain 
prices. Stocks are a little reduced at several of the local establish- 
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ments, which isa sound proof of a‘better demand. Foreign advices 
are tolerably favourable for future operations, the inquiries made 
indicating that considerable,orders will shortly follow. 





American 





t falling off in the demand for | 


evertheless, an effort is to be | 


the pro- | 


purchases keep about the average, the clearances last month having 


exceeded 11,000 tons. Pigs command a fair sale, and contracts 
for forward deliveries cannot be entered into except at an advance 
of 2s. 6d. to 5s. per ton. 

Tinplates are selling with tolerable freedom, and quotations 
are fairly maintained. Recent advices from New York fully con- 
firm previous reports, that the stocks in the hands of buyers there 
are being considerably reduced. 

The stormy weather of the past week has been a serious check 
to the coal trade, both foreign and coastwise. Loaded vessels have 
been unable to leave, while the arrivals have been so few in num- 
ber that many of the collieries have not been half employed. The 
demand from the mail packet stations has not increased, and from 
the continental markets the inquiry is by no means brisk. The 
consumption of house qualities has slightly increased, but the 
comparative mildness of the weather acts as a check on the market. 

Messrs. Steel, Rake, and Co., of Newport, have just completed 
plans for a pair of horizontal engines and two boilers, for driving 
the machinery of a silver mine works at Cerro de Pasco, Peru. 
The engines will have l5in. cylinders, 2ft. Gin. stroke, 40-horse 
power nominal, and capable of working up to 80-horse power. The 
peculiarities of these engines and boilers is that they will have to 
be carried on mules’ backs from Lima to Pasco, a distance of 150 
miles, over a wild and mountainous country, and no single part of 
the engines or boilers is to exceed a mule load of 2751b., so that 
much ingenuity has had to be exercised to conform with these 
conditions, Messrs. Kitson and Co., of Leeds, have taken the 
contract for the engines, and Messrs, Galloway, of Manchester, for 
the boilers. Pasco, where the engines are to be erected, is situated 
on the Andes range, and is 14,000ft. above the level of the sea. 
The barometer stands there, with litQe variation, at 17°30 deg., 
and water boils at 186 deg. Fah. 

The annual meeting of the members of the South Wales Insti- 
tute of Engineers was held at Merthyr on Thursday. A full 
report of the interesting proceedings will appear if THE ENGINEER. 

The directors of the Bristol Wagon Works Company (Limited) 
have declared a dividend at the rate of 5 per cent. per annum for 
the half-year ending September 30th last. 

A call of £2 10s. per share has been made by the liquidator of 
the Cardiff and Newport Colliery Company, payable on the 24th 
Inst. 

The returns of the trade of the South Wales ports for the past 
mouth were as annexed : 

EXPORTS OF COAL. 








ov. 1868. Nov. 1867. 
j Tons. 3. 
Cardiff .. we oo 853,915 we ce co co oe 
Newport .. ce ee oe 66 “60 6 <o < 
Swansea .. «+ ec ce ce co co ]|6=6OR, IG! 
Lianelly .. « eo Cele con Ge we ee bes 11,164 
iENTS COASTWISE. 
Nov, ists. Nov. 1867- 
Tons. Tons. 
Cardiff ee te ae .0e coe GRIST co ce co co es 69,302 
Newport .. © ec cc se GRREB 2c co co co co =} 
Swanse@ .. oe oo ov e STGP «0 6: «« <« oc ee 
Lianelly .. ¢ ef «es 10,142 22 oe cc oe co 14,620 


is mainly attributable to unfavourable weather which prevented 
vessels arriving and sailing, and not to any particular decrease in 
the demand. 
compared with the correspondi 
ments of buyers keep about the same. Newport also exported 
10,702 tons iron, Cardiff $458 tons iron, and 3402 tons patent fuel, 


Swansea 1653 tons iron, and 10,887 tons patent fuel. Of the iron 
















exported from Newport, Moliendo took 1241 tons, New York 
2235 tons, New Orleans 1100 tons, Savannah 1400 tons, Win 
port 910 te 959 tons, and Gibraltar 922 tons. Cardiff 
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cleared to Bi re | tons, New York 1283 tons, New Orleans 
999 tons, and Savarnah 1600 tons. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent. ) 
NonrtH-EasteRn District: d Iron Trade: The Cer- 










3: Iron Shipbui/ding STATE OF TRADE: 
ld ; South Yorkshire }E—SOUTH YORKSHIRE 
—EXPoRTS OF SALT FR¢ Mersey—Deata or Mr. 








HvuLL AND DoncasTER RAILWAY—ScoTTISH 
: Clyde Trust : The City of Brooklyn (8). 
| THE number of furnaces in blast in the Cleveland district is 
eighty-five, and there are fifty-five out of blast. There have been 
some er considerable operations in Cleveland pig during the 
last f ; the demand is strong, both for the Continent and 
also strict consumers. 
by the leading firms, 
] 


ay 


BA 








¢ 








for d 
liscourage d 

| undertake more orders for early delivery. The demand for railway 
| iron during the next twelve months will evidently be large, poth as 
gards India, and also the United States, Austria, Russia, and 
‘ and this consideration gives great steadiness to 
The iron shipbuilders are stated to be better em- 
ployed ; boiler-makers, engine-builders, &c., appear also to be in 
| the enjoyment of improving prospects. A fine East Indiaman has 
been launched by Messrs. Denton and Gray, West Hartlepool. 








| She has been built for Messrs. Watts, Milburn, and Co., of New- 


castle, and is intended for the East India trade. She has been 
named the Lutterworth, and has been constructed entirely of iron. 
The turret ship, the Cerberus, built by Messis. Palmer and Co. 
(Limited) for the British Government, and intended for a floating 
battery at Melbourne, is now in the Tyne Dock, where her 
engines wi 

to be fully equipped before going out to Australia, 
of the Cerberus have been built by Me 
Field, London. Messrs. Palmer and ¢ 
war ships on the battery 
for; and Jarrow ap; 
months to come. 
for 10,000 tons of ra 
has been in the north-eastern district during the last few days, 
and it is expected that Middlesborough or Stockton firms will 
secure the contract. 

The general state of business at Sheffield is not characterised by 
much activity. ‘he iron trade shows some animation, but prices 
have ruled low. 
create a fair demand for axles, tires, &e. 

Business at most of the South Yorkshire ironworks continues 
ly. A considerabl 
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The engines 
srs. Maudslay, Sons, and 
ave commenced two new 












ssured full employment for many 


ge an who has the disposal of a contract 
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1ipment to India; a fair trade is also being 
1¢ in rails, especially for the Eastern Counties. There is 
also a fair demand for plate and hoops. Considering the advanced 
period of the year, however, the demand for coal is not so good as 
might have been expected. There is not so much doing in steam 
coal to Grimsby and Hull; the business doing with Lancashire is 
also comparatively limited, and it is stated that several of the coal 
owners in the Wigan district have reduced the price of coal from 
6d. 'to 10d. perton. There is a fair demand for coke. 

It is probable that the proposed widening of Leeds bridge—a 
connecting link between the northern and southern parts of the 
borough—will be shortly commenced. 

A movement is in progress among the South Yorkshire miners 
for an advance of 5 per cent. in wages. During the summer 
months the miners submitted to a reduction of 5 per cent. on 
account of the depressed state of trade and the price of coal. A 
meeting of masters has just been held, and has decided to meet a 
deputation representing the men on an early day. 

It appears that the total quantity of salt exported from the 
Mersey, thus far this year, has been 820,868 tons, as compared 
with 671,134 tons in the corresponding period of 1867. 

he news is announced of the death of Mr. George Fairbairn, 


done in 


more 


The falling off in the coal shipments, both foreign and coastwise, | 


It is true the inquiry is by no means brisk, but as | 
ug period of last year the require- | 


| fourth son of Mr. W. Fairbairn, of Manchester, 
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Transactions in advance are now | 
who are unable at present to | 


li be placed on board; she will be sent to the Thames | 


iple, which they lately contracted | 


for the Grand Trunk Railway of Canada | 


| boilers, cranes, pumps, 


The requirements of the railway companies | 


le tonnage of sheets has been forwarded by | 














—— yea Semetly | —* the Canal-street works, but " 
late years he has suffered from ill-health, and he died at Offenberg, 
in Germany. 
The Hull and Doncaster section of the North-“astern Rail 
is making great progress. In the neighbourhood of Skelton ‘th. 
river Ouse is crossed by a swivel bridge, 232ft. in length, = 
which is placed over the deepest part of the stream. The at 
is worked by hydraulic power, and can be opened and closed at 
pleasure of those in charge. In the neighbourhood of Goole the 
river Don is crossed by two iron arches, each of which hag a 
of 90ft. The contractors for this bridge are Messrs, Butler 
| Pitt, of Stanningley, near Leeds. and 
| _ The Clyde Trust has been discussing the desirability of proceed. 
ing with the execution of works for docks at Stobeross, Messrs, 
Tod and Macgregor, of Partick, have launched the City of 
Brooklyn, a fine steamer, built by them for the Inman line, Ths 
City of Brooklyn will be propelled by horizontal direct acting sur. 
face condensing engines of 450 horse-power nominal, ‘ 
i PRICES CURRENT OF METALS AND OILS, 
1868, 
COPpPER—British—cake and tile,|£ 0.4. £5. a,2 JF ana 
-|73 0 0.75 0 075 0 0.77 9 9 
76 6 0..77 0 0177 0 0.98 9g 
78 0 0.. 80 0 0/78 0 0. 80 9 9 
81 0 0.. 8110 0 84 0 o,, 0006 
76 0 0.. 30 0 0/80 0 0.85 @ 9 
0 0G. 0 0 079 0 0.83 O 8 
Chill Bars.........06 69 0 0.. 6910 0} 0 0 O&. 0090 
Do refined ingot . 71 10 0.. 73:10 6) 69 0 0., 6919 0 
YELLOW METAL, per Ib. .. 00 @ oO 06] 0 06 00” 
IKON, pig in Scotland, ton.. 213 74 cash. 212 9 cash, 
Bar, Welsh,in London ......| 610 0.. 615 0| 610 0. 009 
Wales........| 6 0 0., 0 0 0} 510 0. 0 9 0 
Staffordshire...) 7 7 6., 710 0 7.7 6. 710 9 
Rail, in Wales..........-...| 515 0.. 6 0 9% 515 0.. 0 9 ° 
Sheets, singles in London. 95 0. 9 7 6 9 5 0. 910 6 
Hoops, first quality ........ 8 5 0.. 8 7 6 8 5 0. 8196 
Nailrods.. . 7 7 6. 715 0} 7 7 6. 740 0 
Swedish......00. 917 6.. 10 5 0] 10 5 0.. 1010 9 
| LEAD, Pig, Foreign, per ton 18 5 0..18 7 6 1815 0.19 0 6 
English, W.B. ...0.c00++++-.| 21 0 0.. 21 2 6 2t O O.. a § 0 
Other brands .. 19 0 Q.. 19 5 0 19 5 0.. 1910 9 
Sheet, milled.... --| 20 G 0.. 0 0 9 2010 0. 0 906 
Shot, patent.. oo | 22 0 0.. 22 5 0) 23 0 0. 0 69 
Red or miniam.. 2010 0.. 2015 0) 21 0 0. 00 6 
White, dry...... eo | 27 0 0... 28 0 Of] 2719 0. 28 9 0 
ground in oil.... eos | 26 0 0.. 29 0 01 28 0 0. 29 9 0 
Litharge, W.B. ... eo} 244 0 0.. 0 0 0 23410 0. OO86 
QUICKSILVER, per bot. ........ 6 17 s 0 9 617 0. 008 
SPELTER, Silesian, perton ....| 20 5 10 6 21 0 0... 21 5 @ 
English V & S ..ccseceee ; 22 0 5 (| 2015 ©... 2917 6 
} 26 lo 0 0) 2619 0. 0¢8@ 
) 0000. 000 
14.15 oo 15 5 0. 1810 0 
5 3 31 412 10.. 93 0 0 
Straits, fine—cas> > 3 2109 4 912. 000 
For arrival 2 210) 41910... 411 @ 
English blocks . > 3 0 Oo 415 0.. 416 0 
| Bars ... 5 4 0 Oo} 416 0. 417 86 
Refined, in bi Sis 5 6 O00} 418 O44 419 @ 
TINPLATES, per bx of 22 
IC coke ..... 2 30123021386 
IX ditto ..... 8 90 18 0. 18 
IC charcoal . 8 901802.198 
TX ditto .ccoces 14 5 ‘| 114 0. 116 0 
COALS, best, per ton 0 18 9 6 11 38. 18 8 
Other Sorts eececoes- 015 18 0) 015 0.. 020 0 
OILS, per tun, Seal, pale | 35 10 004) 00. 000 
3 ) 0 0 36 O 0,, 3610 6 
95 0 0 04110 0 200 
3s (0 0 0 3910 00 
37 0 0 0) 38 10 00 
| 33 0 0 0} 36 0 00 
32 0 0 0| 35 0 00 
64 0 0 6710 00 
40 0 0 0 64 10 00 
“4 0 O41 @ °°0 
Linseed .eccccssccccces ’ 0 O| 3415 00 
Rapeseed, English pa! o| 33 ® 10 0 38 0 310 0 
BOWE .cvccceccce ‘ 1 0 0 0 37 «0 10 0 
Foreign pale. aa 0 0 40 0 00 
Brown . ote 1 0 10 0 37 0 lo 
Lard weccece ee i 0 0 0 60 0 00 
Tallow cococccccccccccccess 7 0 0 0) 3% 0 °° 
PRICES CURRENT OF TIMBER. 
1868. | 1867. 8es 1567. 
Per lond— z 4 0/40 £2 8 | Perload— 4246488 
Teak .cccescsceeek0 10 1910!) 9 9 1010 Yel. pine, per reduced ©. 
Quebec, red pine 310 410) 3 0 410 | Canada, lst quality 16 917 © 17 018% 
yellow pine.. 3 0 4 5/| 215 4 0 Qnd do... 11 512 0 1d 
S:.John’sN.B,yel.. 0 @ 0 0 ) 0 © | Archangel, yellow 101/13 5 111013 0 
te.. 5 5 6 0| 5 5 510 | St Petersburgye 10 012 0 101011 @ 
+ 815 415| 310 610 | Finlan e-cove 6 75 8060980 
+405 5| 310 5 Memel .......... 12 013 0| @ 00 0 
-0000] 0 0 © | Gothenburg, yel.. 8 0 910) 8101010 
-4 6 610; 310 6 0 white 8 0 9 0} 8098 
-210 4 0| 2 0 8 0 | Gefie, yellow...... 9 010 0} 9 ONS 
21) 30\/30 Soderbamn ...... 9 01010) 9 010% 
seecee -215 6 0| 3 0 Christiania, per C. 
ish ... -223,7;30 1af. by 3 by 9510 19121)) 0 008 
Ge eee S20 6 6/8 8 6 6 || Deckgtmndes 
1. pi 6 0 eck plank, Dn . 
y ooh 4 ; Se als : onan. 033 018 O01 14 
Lathwoed,Dantafm 519 61 41 5 Staves, per standard M 
St, Peter's 710 810 | 61) 7 10 | Quebee pip:...... 77 1 75 0% 0 
Deals, per C., 12%. by 3f. Sin. puncheon 21 | 0 w one 
a o, Wht.sprui 018 0/|13 is Baltic, cro . s 
pa eapt en ca BB 015 Olis 1 pe oe, § 2185 0 160 0 110038 0 
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DeciMAL CoInaGE IN GrEECE.—According to La Presse, the 
decimal system is about to be adopted in Greece. The unit 

be the dramma, equal in value to a franc, and its hundredth part 
will be called the septa or centime. 


MECHANICAL INDUSTRY IN ITALY.—One of the most important 
mechanical establishments in Southern Italy is that of Pietzarsa at 
Naples, belonging to the Societa delle Industrie Meccaniche. These 
works employ about 1250 persons, and are furnished with 300 
machine tools driven by nine steam engines, amounting in all to 
88-horse power. At this establishment they make locomotive 
carriages and every description of railway plant, iron bridges, 
war material, and,marine engines up to 
500-horse power.—Society of Arts Journal. 


GLass Works IN THE NEAPOLITAN Provinces.—The manufac- 
ture of glass in the Neapolitan provinces has of late years fallen 
off considerably, owing to the proprietors not being willing to keep 
pace with the times, and not having introduced modern improve- 
ments in this branch of trade. The most important glass worksin 
the provinces of Naples and Salerno are those of Portici, San 
Giorgio, near Cremona, and Bagnoli; these establishments employ 
232 workmen, and produce annually about 30,000 metrical quin 
of sheet glass. At the Portici works a Siemens furnace has been 
lately introduced; the other works, however, have not yet 
abandoned the old-fashioned furnaces.—Society of Arts’ Journal. 

THE MANUFACTURE OF WATCHES AND CLocKs.—A most interest- 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and progress of watch and clock making, has 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
99, Westbourne Grove, and the City Steam Factory, 58 and 60, 
Ludgate Hill. The book, which is profusely illustrated, gives % 
full description of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work, 
By its aid persons residing in any part of the United Kingdos, 
India, or the colonies, are enabled to select for themselves t 
watch best adapted for their use, and have it sent to them with 
perfect safety. Mr. Benson, who holds the «ppointment to a 
Prince of Wales, sends this pamphlet to any address on receipt 0 
two postage stamps, and we cannot too strongly recommend it to 
the notice of the intending purchaser.—[ADVT. ] 
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UTSIDE CYLINDER TANK ENGINE, NORTH LOND<¢ 
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SMITHFIELD CLUB CATTLE SHOW. 

We were unable last week to complete our notice of the 
exhibits at the Islington Hall, which, much as they have re- 
sembled those of previous years, should still be registered as a 
record of the status of mechanical productions for the year of 
grace in which they appear. We have, therefore, to annonnce 
that Messrs. J. B. Brown and Co, showed a well arranged 
collection of all that appertains to fencing, principally of course 
for export. Their galvanised wire sheet-netting with strong 
flexible rope selvages for Australian sheep fencing, specimens of 
wrought iron stakes for wire netting, and of the new flexible 
roofing for covering farm buildings, and wrought iron field gates, 
were throughly up to the mark in such productions, and typi- 
cal of good English workmanship throughout. 

James Hughes and Sons, of Great Dover-street, were strong in 
millstones and mill fittings. Their peak runner millstone 4it. 
diameter, F.R.H. with the eye cut out, and their smut and kiln 
wire, were worthy of notice. It is almost unnecessary for us to 
do more than mention the names of Messrs. Tangye Brothers, 
which call up a host of the most useful minor mechanical 
contrivances of the present day, nor are the ideas called up 
merely specimens of abstract ingenuity, but subjects worked out 
to utility and carried into practical every day use. Their 
principal spécialité at the show was represented by a number of 
their special steam pumps which we have already described. 

Mr. G. O. Gooday, of Chelmsford, exhibited his thatch 
weaving machine, which we described some time ago, but 
which provides so important a safeguard in agricultural storage 
as to be well worth keeping before the mind of those interested. 
The manufacture of portable thatch is, in fact, successfully 
accomplished. Here is a clever adaptation of the sewing-machine 
to a farmyard purpose; you turn acrank while a lad feeds the 
straw in on one side of the machine, and the thatch, tightly sewn 
with string by means of vertical and horizontal looping needles, 
is delivered from the other side at the rate of 1000 superficial 
feet per hour. The total cost of making the thatch, of the string, 
and of putting the woven and waterproof thatch upon the ricks, 
is declared to be less than the expense of thatching on the 
ordinary plan; but that is nothing compared with the advantage 
of having a store of the impervious covering in readiness for the 
roof of each stack directly the last sheaf is in position. To work 
with the greatest expedition, the straw should be that from a 
“bolting " machine. The thatch-maker may be driven by 
steam, and probably all the covering required for a large-sized 
rick could be prepared in the short space of an hour. With a 
quantity of this portable thatch rolled up in store the farmer 
will want no rick cloths, and he may defy sudden showers to 
damage his carted corn; while gardeners and brickmakers, we 
should think, will tind in it an effectual protective covering 
against both winds and downfall. 

Messrs. Amies and Barford, of Peterborough, also exhibited a 
contrivance which we have already noticed as receiving one of 
the ten special prizes for novelty at this year’s Leceister Agricul- 
tural Show. It appeared in the shape of a working model of a 
new straw, hay, and corn elevator, which can be wo:ked either in 
the ordinary way, or can be raised by a rack-and-pinion motion, 
£0 as to be driven by a horse walking in a ring underneath. The 
celerity with which corn, either loose or in sheaf, can be de- 
livered upon a lofty stack by this machine is astonishing. 
While Mr. W. A. Gibbs endeavours, by means of a sheaf-drying 
fan, to enable the furmer to harvest in spite of the rain, Messrs. 
Amies and Barford can save precious time in the process, 

Another drying apparatus was that of Milburn and Co., for 
desiccating brewer's grains, spent hops, and drying malt, corn, 
&c. A horizontal revolving cylinder is internally fitted with 
blades like those of a barrel-churn, which keep the grains pouring 
over and over again in a shower, each grain being thus repeatedly 
exposed to the action of a current of heated air, which is con- 
stantly passing through the cylinder, The cylinder itself is 
surrounded by a hollow casing filled with steam; and the 
quickest possible drying action is secured by this combination of 
two different processes—bringing the grains into contact with a 
heated metal surface, and also driving a current of warm air 
through the shower of falling grains. 

Messrs. Burgess and Key had their usual mowers and reapers, 
and were more especially remarkable for their large sheaf and 
swathe delivery reaping machines. In the same category, and in 
close proximity, were Samuelson and Co., of Banbury, who, in 
addition to their well-known self-raking reaper with Ransome’s 
cam-action for the rakes, had this year a very nice assortment of 
minor agricultural implements. Mr. W. N. Nicholson, of 
Newark, exhibited one of his patent single-action haymakers and 
a new land roller with turntable shafts, which are both mechani- 
cal in design and good in finish. H.E. Ransome and Co., of 
Essex-street, Strand, had about the most diversified collection of 
patented articles in the building, most of which are so well- 
known as to need neither commendation nor dispraise, and the 
remainder have not yet merited attention. Near this stand was 
that of Messrs. Priest and Woolnough, of Kingston-on-Thames, 
who showed a well-selected assortment of ordinary farming 
implements; whilst Mr. E. H. Bentall, of Maldon, had one of 
his patent horse-gear thrashing machines, and one of the in- 
genious intermediate motions which we have already noticed. 

John Whitmae and Co. seem to be altogether devoted to crush- 
ing and grinding machinery, and to have attained a considerable 
proficiency in that department. Their domestic flour mill with 
dressing machine combined is thoroughly adapted for colonial 
use, and has already made its way into most of our dependencies. 
Messrs. Bryan, Corcoran, and Co., of Mark-lane, undertake a 
larger class of work, more specially adapted for the regular 
milling trade. Some of their French runner millstones exhibited 
were amongst the most perfect specimens in the ancient art of 
millstone cutting that we have ever examined. Francis Morton 
and Co., of Liverpool, were more conspicuous for neat little 
models and drawings than for any actual articles of manufacture 
produced, and we have, therefore, less to say with regard to them 
than the extent of their transactions would otherwise merit. 
Of Messrs. David Hart and Co., of Whitechapel, we have only to 
observe that they brought forward specimens of almost all classes 
of the admirably-finished weighing machines which we recently 
illustrated. Near them Messrs. Tupper and Co., of Moorgate- 
street, showed some capital wrought iron systems both painted 
and galvanised, and various minor articles for farm use; and Mr. 
Thomas Wilkins, of Ipswich, had some of the plain portable and 
stationary horizontal engines which he exhibited, we believe, for 
the first time at the Leicester Show. Messrs. Hunt and Picker- 
ing, of Leicester, had a miniature of the immense collection of 
the implements which they exhibited so successfully in July, and 
— occupied so large a space then at the Royal Society's | 

ow. 





Messrs. Riches and Watts, of Norwich, showed some of the 
neatest portable and domestic grinding mills in the building, and | 


also the American grain separator for hand power, of which they 
are makers. Thomas William Wedlake, of Hornchurch, had a 
fair average assortment of farmer’s gear, including a useful circu- 
lar saw-bench, with augurs, &c.; and Mr. William Gilbert, of 
Abingdon, had at his stand a very neatly-finished eleven coulter 
Suffolk corn-drili. Of Walter A. Wood, of the great Continent 
of America, and of Upper Thames-street, London, we have only 
to observe reaping machines, and to add, what our readers are 
probably well aware of, that he makes more of them, and has 
made more money by them, than any man on either Con- 
tinent. 

The well-known cart of Messrs. W. Ball and Son, of Rothwell, 
was also exhibited by that firm,and Messrs, Woods and Cocksedge, 
of Stowmarket, showed a tubular boiler vertical engine, which 
attracted a good deal of attention. The same old-established 
firm exhibited, in addition, a collection of horse gears, a speciality 
of theirs, several large grinding mills and carts, to say nothing 
of a host of root pulpers and crushing mills. Mr. W. Brenton, 
of Polbathick St. Germans, showed one of his cylinder reaping 
machines, an implement which has earned a host of prizes. 

In asphalt, felting, and everything that appertains to covering, 
whether for keeping heat in a boiler, or keeping rain out of the 
house. Messrs, Croggon and Co. produced samples, but upon these 
we will pass no opinion, as they are quite on the verge of our 
range of observation. Messrs. John Warner and Sons, of Cripple- 
gate, had one of the most closely packed stands in the gallery, 
their business being chiefly in small fire-engines, farming and 
colonial pumps. Messrs. Charles Powis and Co. showed 
one of their numerous wood-working tools, but probably the one 
most suited to form part of the plant of large farming establish- 
ments. It was a fine specimen of their improved self-acting 
circular saw-bench, with solid cast-iron frame and a simple feed 
motion suited for as heavy timber as can safely be dealt with by 
the circular saw. 

Picksley, Sims, and Co., of Leigh, and Richmond and Chandler, 
of Manchester, were of course exhibitors in the chaff-cutting, 
bruising and pulping class; and Coleman and Morton had sundry 
cultivators for light and mixed soils, and samples of shares 
thereto appertaining. We cannot conclude the foregoing notice 
of the Smithfield Club Agricultural Show, without observing 
that in placing on record so large a number of the exhibits 
entered, we have more in view the object of chronicling their 
appearance for future reference, than that of absolutely interest- 
ing our readers, except in the very few cases of novelty, or of 
especially remarkable workmanship which from time to time 
appear. 





MR. BESSEMER AND THE HEATON STEEL 
PROCESS. 


Mr. Bessemer is apparently greatly disturbed by the 
measure of success which has attended Mr. Heaton at 
Langley Mills. It is quite evident he fears that the 
supercession of his process by one cheaper and more uni- 
versally applicable, is not distant, and he has taken the 
only steps in his power to ward off the anticipated catas- 
trophe; in the first place, he has patentetl the use of 
nitrates in the manufacture of steel,copying Mr. Heaton as 
closelyas he dare, and. in the opinion of some people, a little 
closer than is safe or honourable; and, in the second place, 
he has dove what most Englishmen do when they have a 
real or fancied grievance—he has written to the Times. 
The money article of our contemporary contained, on the 
2nd inst., the following letter :-— 

Denmark-hill, Dec. 1. 

“*Sir,—In your Money Article of the 2lst of October my name 

nD tioned in connection with the Heaton steel process 
in a way which, however unintentional, has, I find, entirely misled 
a great many persons as to the facts of the case ; and, coming as 
it does with the whole weight of a City article in the Times, I am 
sure you will gladly allow me a portion of your valuable space in 
order to explain the great difference between the steel made by 
the Heaton process and my own. 

“The following is a portion of the paragraph referred to :— 

*** A few years since Mr. Bessemer carried to a successful issue 
the pneumatic process, which bears his name, for the manufacture 
of steel from pig iron ; the Bessemer process, however, demands 
iron of the first brand, and is unequal to the conversion of iron of 
inferior qualities chargei with impurities of phosphorus and 
sulphur in large quantities; in short, until very recently no 
marketable steel has been produced from Cleveland or North- 
amptonshire pig. Great interest is therefore stated to attach to 
the successful operation of a process patented by Mr. Heaton, of 
the Langley Mill, in the Erewash Valley, by which inferior iron is 
made into first-class steel.’ 

“* Now, Sir, the inference which I find has been in many cases 
drawn from this paragraph, is simply that Mr. Heaton can by his 
process produce, from a cheap and inferior pig iron, steel of a 
similar character to that obtained from a more expensive raw 
material by the Bessemer process. This is, however, far from 
being the case, for Bessemer steel is cast steel—that is, steel made 
into a perfectly homogeneous mass while in a fluid state—and to 
that circumstance alone owes its great value as a material for the 
manufacture of railway bars, &c. All cast steel, however it may 
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be hammered and rolled into bars, and be used as ordinary puddled 
iron or puddled steel, materials which from their nature and 
physical properties are entirely distinct from, and can never com- 
pete with, cast steel. It is true that, in common with puddled 
iron of every description, Mr. Heaton’s crude metal may be made 
into cast steel by resorting to the old and costly Sheffield process 
of melting in crucibles, a process which consumes about 34 tons 
of coke for every ton of metal so melted, and with the additional 
cost of wages, crucibles, &c., this melting process alone costs 
from £5 to £6 per ton. Hence, although Mr. Heaton starts with 
a cheap pig iron, giving him an advantage of 20s. to 30s, per 
ton over the cost of the Bessemer raw material, he never- 
theless employs for the conversion of one ton of pig iron (accord- 
ing to Dr. Miller’s report) no less than 270 lb. of nitrate of soda, 
which, at the present market price of 15s. per cwt., is equal to 36s. 
on the ton of crude iron, Gun tehane up the cost of the materials 
employed in making a ton of crude steel by the Heaton process 
several’shillings per ton above the cost of the high-class iron used 
in the Bessemer process; and when we add to the cost of the 
Heaton crude steel the additional cost of £5 to £6 per ton for 
melting, I think it will become as clear to the general public as it 
has long been to all practical steel-makers that tbe Heaton process 
can in no way compete with the cast steel at present in the market, 
either in price or quality. 
“*T am Sir, yours faithfully, 
“*HENEY BESSEMER.” 

We cannot but admire the ingenuity with which this 
letter has been prepared. The hit about the “cheap gas- 
eous oxygen of the atmosphere” is just the thing to mislead 
general readers. Asa matter of fact, Mr. Bessemer would 
have been more nearly right if he had spoken of the “dear 
gaseous oxygen” used in his process. He forgets to men- 
tion that the air is forced into his converters by a costly 
steam-engine and blowing apparatus; and he says nothing 
whatever of the consumption of fuel and power required 
to drive this engine, and of the interest on the capital 
sunk in the erection of the blowing apparatus. “Cheap 
gaseous oxygen” is a myth, and no one knows this better 
than those who have put up and used Mr. Bessemer’s plant. 

Mr. Heaton has not been slow to reply to Mr. Bessemer’s 
onslaught, and the following letter appeared in the Z'imes 
of Monday :— 

“THE HeaTonN PRocEss. 
“ Langley Mill, near Nottingham, Dec. 10. 

Sir, —In your money article of the 2nd inst. I noted a most un- 
warrantable attack upon my process for manufacturing steel and 
wrought iron. I am surprised that a letter containing such a 
tissue of extraordinary allegations should have the authority of 
such a name as Henry Bessemer. The fact being as it is, how- 
ever, I can but trust to your impartiality to concede me the privi- 
lege of reply. I am not used to letter writing, and my time is en- 
grossed by visitors to the works. I shall therefore be as brief and 
clear as possible. 

“ Your notice, sir, of the Heaton process appeared on the 21st of 
October. Between this and December the Ist, a period of six 
weeks, Mr. Bessemer was framing his attack upon me. You will, 
in common with the public, conclude that, during this interval, 
Mr. Bessemer was satisfying himself, by personal inspection at m: 
works, of the correctness of the surmises he entertained, and whic 
he has moulded into such reckless statements. The iron trade is 
quite familiar with the fact that the works here and the process 
itself were freely open to all the world ; that any one could bring 
his own pig iron and see it converted into steel under his own eye 
—take it away with him, forge it, and subject it to mechanical 
tests, add up the cost of material and labour, and form for himself 
a practical conclusion upon the merits of my invention. This is 
what the impartial mechanical journals during the last two months 
have told everybody they might’do, and, not to particularise by 
name what engineers and experts of the first position have done, 
it is what a French commission, at no longer date than next week, 
is ous to do, but it is exactly what Mr. Bessemer has omitted 
to do. 

“The main points, however, with which the commercial world 
are concerned in this matter are :— 

“Firstly. Can Heaton make steel as good as Bessemer’s and at a 
less cost from the same materials with a plant costing vastly less? 

**Secondly. Can Heaton make good steel and iron from Cleve- 
land and Northampton pig iron—from brands, in short, that 
Bessemer cannot use, owing to the presence in them of large 
quantities of phosphorus and sulphur? 

“ And,*thirdly. Can he make good steel and iron as cheap, 
or cheaper, from the commonest pig as Bessemer can from the 
most expensive brands ? 

“The question of cost involved in the first proposition I will beg 
leave to treat, Sir, farther on. That the plant of my process costs 
next to nothing as compared with Mr. Bessemer’s is a positive fact. 
The whole of the small ironmasters can, owing to the trifling 
expense of my apparatus, enter now upon steel-making, from 
which they have been prevented by insufficiency of means to 
acquire the Bessemer plant amd utilise their brands. The first 
question resolves itself, therefore, for the present, into my ability 
to make good steel cheaper than Mr. Bessemer from the same 
materials, and it has been begged altogether by Mr. Bessemer from 
the points of view both of theory and practice. 

“Mr. Bessemer starts boldly enough by denying that I make 
cast steel at all, except by re-melting in crucibles. , He defines cast 
steel as ‘ steel made into a perfectly homogeneous mass while in a 
fluid state.’ I affirm that my steel, which is made into a perfectly 
h mass, while in a fluid state, is cast steel. It suits 





be made, possesses this invaluable property of homog y and 
freedom from a laminated structure, and none other than cast steel 
has this peculiar property. 

**Tt must also be borne in mind that the reason why a Bessemer 
steel rail is found to last out from ten to a dozen ordinary iron 
rails is not in a of its hardness as steel, but because it 
owes its great durability to its entire freedom from that laminated 
or fibrous character common to all iron or steel which becomes 
mechanically mixed with slags or scoriz in consequence of the solidi- 
fication of the metal while its refinement is still going on, as is the 
case in the Heaton process, which cannot produce cast steel. 
In the Bessemer process, by simply forcing atmospheric air in 
numerous jets upward through five tons of molton pig iron for a 
period of fifteen or twenty minutes, the iron is converted into 
fluid cast steel ; the oxygen contained in the air, uniting with the 
superfluous quantity of carbon —— in the pig iron, produces an 
intense combustion and raises the temperature of the metal to the 
extremely high point necessary to retain the steel in a state of 
complete fusion, without the employment of any additional fuel ; 
the fluid thus obtained, when poured into moulds, forms a solid 
homogeneous mass of cast steel, entirely free from scorie or other 
mechanically mixed impurities. 

“But in the Heaton process nitrate of soda mixed with sand is 
—— to generate the necessary amount of oxygen gas for de- 
carburising the pig iron, instead of employing the cheap gaseous 
oxygen of the atmosphere. Now, wh solid subst are 
converted into gas, a vast amount of heat is absorbed and rendered 
latent ; hence in the Heaton process so much heat is abstracted 
from the metal in generating oxygen gas by the decomposition of 
nitrate of soda that the metal solidifies while in a state of mechani- 
cal admixture with the sand and soda, and thus, instead of ob- 
taining fluid cast steel by his process, Mr. Heaton obtains only a 
lump of spongy, porous metal, intermixed throughout with slags 
and scoriz, and having the general characteristics and properties of 
ordinary puddled iron or puddled steel, but which is + ! obtained 
at a cost (for nitrate of soda) of more than double that of the 
ordinary puddling process. 

‘** The crude lump of metal obtained by the nitrate process may 








Mr. Bessemer to deny the fact, and he does it on the strength of 
a theory that the charge in my converter becomes cooled by the 
revolution of the oxygen of the nitrate employed. But it is really 
absurd to suppose that the small amount of heat of temperature 
abstracted from the molten metal to supply the revolved oxygen 
with its heat of fluidity is not abundantly compensated by the 
heat of combination resulting from the union of the oxygen with 
the carbon of the pig. The cooling effect he refers to is far out- 
balanced in his own process by the cooling effected in his converter 
by the prodigious volume of cold air forced through it for from 
20 to 40 minutes. Which will carry off most heat, such a volume 
of air, or the oxygen evolved from 224 lb. of crude nitrate to the 
ton of steel.” 

‘** Were my charge really cooled, as represented by Mr. Bessemer, 
the desired amount of the contained carbon would not be elimi- 
nated. It would, consequently, remain cast iron, and no crucible 
melting could ever produce the steel which Mr. Bessemer himself 
admits is eet ech the product of such re-melting. 

‘*Mr. Bessemer’s theory is wrong so far; yet, as itismere theory, 
I could forgive him. But when he proceeds to theorise over the 
necessary admixture of my steel with slag, when passing through 
his theoretic process of cooling, I can no longer afford such indul- 
gence. Mr. Bessemer says his steel is a solid homogeneous mass, 
entirely free from scoria or other impurities, whereas mine is not, 
owing, he says, to the ‘mechanical admixture with the sand and 
soda.’ This is not the case. The slag, owing to its small specific 
gravity, and to its extreme fluidity, rises to the surface of the 
molten metal, leaving the subjacent steel free from slag or scoria. 

‘*But further on this point. It is not the fact that sand is 
necessarily employed; but were it so, the proportion of alkali is so 
great that the slag formed would be, and is, perfectly liquid, and is 
not mixed in any sensible quantity with the mass cf steel in the 
converter, upon which it floats, as I have already observed. Mr, 
Bessemer cannot but know that slag is found in his own converters, 
and is quite as, if not more, likely to contaminate his steel than 
the thin liyuid slag produced in my process. 

**T have now sufficiently shown that itis not the fact, as Mr. 
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Bessemer states, ‘that the metal solidifies while in a state of me- 
chanical admixture with the sand and soda, and thus, instead of 
obtaining fluid cast steel by his process, Mr. Hea‘on obtains only 
a lump of spongy porous metal, intermixed throughout with slag 
and scoria.’ Stee! from my converters passed at once either into 
my patent reveberatory furnace, or into a furnace of Mr, Siemens. 
there kept in a molten state and thence run into ingots is as home- 
geneous and the full as good as Mr. Bessemer’s. Mr. Bessemer 
knows that his own steel has been improved by being thus kept for 
some time in fusion after it has been poured out of his converter 
as Bessemer crude steel. It is, therefore, not a fact that my 
‘crude metal can be made into cast steel only by resorting to the old 
and costly Sheffield process of melting in crucibles, which melting 
process alone cost £5 to £6 per ton.’ Here let me for one moment 
explain, for the question of cost is involved in the issue. Ordinary 
steel such as is used, for instance, for rails, &c.—is neither in my 
process, nor in Bessemer’s, nor in Siemens’, produced by crucible 
melting at all. Crucible melting is, and has always heen, indis- 
pensable for manufacturing best tool steel. Bessemer himself, 
when he makes tool steel, has to employ crucibles. How can I 
characterise Mr. Bessemer’s endeavour to hide this fact from the 
public, and debit my process, specially, with the cost of £6 per 
ton, common to any process the object of which is the manufacture 
of best tool steel, while he is silent on the fact that he himself 
must pay it as well? Indeed, I cannot understand how Mr. 
Bessemer can compare his ingots for rails—which Griiner and other 
authorities say are not steel at all, but homogeneous iron—with 
my crucible tool steel, which I am now selling at £50 per ton. 

** Besides koowing that his own steel from the converter is not 
‘tool steel’ at all until after it has been melted in crucibles, Mr. 
Bessemer is very well aware that Mr. Siemens has proved that 
with his furnaces adapted for crucibles cast steel can be melted 
therein at a cost of less than £1 per ton, and that in the Siemens 
reverberatory furnaces the cost of melting is scarcely half that. 
But, apart from such questions, I have but just turned out forty 
tons of steel rails direct from my converter, without any remelting, 
rails of a fine fracture, neither ‘fibrous’ nor ‘laminated,’ but 
quite as homogeneous as Mr. Bessemer’s, resisting the ordinary 
mechanical tests for steel rails, and produced at a cost with which 
no Bessemer steel cancompete. Further such orders are in course 
of execution. 

‘**The second point involves in its answer the to Mr. Bessemer 
unpleasant truth, that I can by my patent process make good 
steel, and far more cheaply than he can, out of pig irons, such as 
those of Cleveland and Northampton, that he can make no use of. 
This it is which is the strength of my patent; this is the reason 
why it is to be preferred to ‘simply blowing cheap atmospheric air 
in numerous jets through the molten iron for twenty minutes,’ a 
process which has been proved powerless to eliminate the sulphur 
and phosphorus which are found in the great majority of pig irons, 
and effectually debar them from the privilege of being converted 
into Bessemer steel. 

‘** As bearing upon this convertibility of impure brands, it ma 
be interesting to you, Sir, to learn the half-inch bars of tool Poe | 
made from Middlesbrough No. 4 Clay-lane Forge Pig, bore, on 
being tested by Mr. Kirkaldy on Saturday last, a breaking strain 
which averaged upwards of fifty-three tons to the square inch. 

“The third question is the paramount one of cost. I have 
already exposed the fallacy of Mr. Bessemer’s statement of the cost 
of remelting. How little dependence can be placed upon the 
figures he has put forward can be inferred from his absolute 
silence on the waste in his process of pig iron, of which the trade 
is perfectly well aware, a waste materially increasing, in so far as 
his product is concerned, the price of the expensive raw materia 
he employs, to say nothing of the enormous cost of his plant and 
the outlay necessary for its maintenance. With refere  e to the 
nitrate employed, it is quite true that in Dr. Miller's P:eliminary 
Report 270 1b. of nitrate per ton are stated to have been used ; but 
the circumstances under which the experiments of Dr. Miller were 
carried on were purely exceptional, and the proportion of nitrate 
per ton usually employed is not, as Mr. Bessemer states, 270 ib., at 
a cost of 3tis., but 224 lb., at a cost of 28s. 6d. ; taking the extra- 
ordinary high prices of nitrate that at present prevail. Ten per 
cent. of nitrate is all that I have found necessary for the produc- 
tion of a ton of steel from inferior brands, and considerably leas 
than 10 per cent. for superior brands. 

‘**That the inferences are erroneous which Mr. Bessemer appears 
to have drawn as to the cost of the production of my steel and iron 
can readily be seen on reference to the certified cost-sheet. 

“* When I call to mind the fact that long since the date of my 
patents Mr. Bessemer has himself taken out three patents for the 
employment of nitrates, I am astonished he should advance such 
objections to the value and importance of the Heaton process. I 
can but say that the products of that process are being almost 
daily subjected to tests which can be freely witnessed ®y Mr. Bes- 
semer at Mr. Kirkaldy’s Testing Works at Southwark, 

‘* Finally, in thanking you for the space afforded me, I will only 
beg perwission to add that I trust it has now been proved that there 
have been no ‘important misapprehensions prevalent with reference 
to the capabilities of my invention,’ but that, on the contrary, your 
notice of my process on the 2lst of October was correct in every 
particular. 

‘Tam, Sir, your most obedient servant, 
“‘JouNn Heaton.” 

Our readers can decide for themselves who has the best 
of the discussion. 

One importunt point remains for solution. Either Mr. 
Bessemer believes that good and cheap steel can be made 
by the aid of nitrates of soda or potash, or he does not. If 
he does, why has he denounced the Heaton process against 
his honest convictions? If he does not, why is it that he 
has secured no fewer than three patents for the use of 
nitrates in the manufacture of steel, all taken out since 
Mr. Heaton’s process was first heard of? Mr. Bessemer is 
justly regarded as an authority on the manufacture of 
steel, and everyone interested in its production has, in one 
sense, a right to know why it is that Mr. Bessemer 
denounces in the Times, that which he patents in South- 
ampton-buildings. 











Russtan TURRET SuHiPs.— In THE ENGINEER of the 30th October 
we gave a list of the turret and other plated vessels completed or 
on the stocks in the Russian dockyards ; we are now enabled to 
add further particulars relative to two of the vessels thus 
mentioned—the armour-plated frigate, Admiral Greig, which was 
launched on the 30th October, at the New Adwiralty Yard in 
presence of the Emperor, the Hereditary Grand Duke, and the 
Grand Dukes Alexis Alexandroviich Constantine and Nicholas 
Nicolaiwitch, is 253 feet long, 43 feet in width, and measures 3461 
tons ; she has three turrets ; and each will carry two fifteen-inch 
guns. The engines, the power of which is not given, were con- 
structed by Messrs. Karr and Macpherson, and the arwour plates 
at the Imperial establishment belonging to the Russian Admiralty 
at Tjora. The armour-plated frigate Adwiral Tchitchagow (whose 
name was on a previous occasion printed withont the initial letter 
T in a Russian journal) was launched on the 13th of October. She 
is 254 feet in length, 43 feet in breadth, and 23 feet deep, and 
measures 3,450 tons ; her engines are of 400 nominal horse power, 
Her armour will consist, we are told, of three rows of plates, the 
thickness of which will vary from 34 inches to 64 inches, and she 
will be provided with two turrets, each carryng two fifteen-inch 
guns. The bull, composed of iron and teakwood, was built in the 
yard of Messrs. Saniauarikaw and Poletika, and the armour plates 
from the works of the administration of the mines of the Kama, 
The original estimate of the builders was 796,000 roubles, but this 
sum has been exceeded by 44,000 roubles, 


THE FRENCH COLLIERIES IN 1867.* | 

THE statistical documents published by the Administration of | 
Mines go no further than the year 1864, At that time the number | 
of collieries in France (including all sorts of mineral fuel) was 327, | 
the total quantity raised being 11,242,633 tons, the total value of 
which was 126,749, 126f. (£5,069,965) on the ** Carreau,” i.¢., at the | 
pit’s mouth, or 11 28f, per ton (about 9s). é | 
According to the official returns, the ‘‘get” of the various | 
collieries in 1866 was divided as follows :... | 


Tors (French). 


Valenciennes beds. + ce os oe ee oe oe 3,121,747 
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. . . | 
Commentry .. cs +2 of cs cf of cf se 8 o8 777,916 | 
Crensot and Blanzy .. «os «os «6 oe os of - ee 680,940 
Aubin .. oc oc ce co co ce cf ef 08 cf « 501,009 } 
Rouchamp es «e «+ of ce ce ee ee o cc eo 906,488 | 
ANZ co oe oo ce ce ce ce ce ce ce co ee 192,999 | 
Brassac 1. «+ oe ce ° 7 et we oe 60 ee ee ee | 
Epinac .. oe oe ae a a ee ow See | 
Graiesesac 1c ce ‘co co ce ce co ce 00 co oe 148,708 | 
Sarre so ¢¢ 66 «F 26 20 +0 . eo co eo 340.710 | 
ee eee ee ee ee ee ee ee j 
Basse (Lower) Loire .. «2 os ce 8 22 of 8 & 106,247 | 
Devize oe «2 «+ of « 8 '< « ws @ eo « ARG 
BMialee cc cc 0m ce 0 oe ce ce ce ce ce ce = (8 8688 
55 small coal-fields ee oo ee oe ee 551,300 


The same returns give the following classification :— 


Tons (French) 


Quality. raised. Price per ton, 
| | 
| francs, | & 4G. | 
| approx. | 

Anthracite ~ 66 2) #8 6 8£0,400 | 1227 9 10 | 
Hard coal, burning with a short flame 1,76 °,913 11-75 9 5 | 
B tuminous smith-'coal .. 4. oe TA2,765 12°52 10 oO | 
Ditto long flame... 1. os os 5,505,592 | 11 62 ca Ae 
try coal GUO 2. we oo oo 2,086,089 | 1023 8s 2 
Lignite oe 6 $0. te w4,272) «| «1054 8 5& 








The colliers’ annual mean wages rose from 686f, in 1855 to 7L4f. 
in 1860 (from £27 10s. to £28 10s). Nevertheless, the prices fell 
during the same period. The prices were as follows from 1860 to 


1864 :— 
' ate. Price at the pit’s mouth. Price at place of consumption. 

francs. s. d. | fraucs. s. 4d, 
approx. | approx 
1860 .. 1165 | 9 3 | 22°93 i7 6 
Ix6l oe 1155 9 2 | 22°75 igs 2 
1852 oe 1139 9 1 | 2z13 17 9 
S53 oe oe 118 9 0 21°85 17 6 
1864 2. oe lil4 Sil 21-78 17 5 


The consumption in France was in 1864 as follows :— 





Tons. 
Coal and coke imported from Relzium .. .. «6 «+ e+ 4,0'7.650 
Jiitto a England .. we co cc co 1,826 380 
Ditto do. Ge many .. «ec «os eo ee 1,287,660 
Ditto do. DivesS cc co co co os 1,350 
Total imported in 1864 .. oe ee ee oe 6,633,059 } 


ve 11,247,633 


17,875,683 


French coal, cuke, and lignite .. .. «2 «- 


This total was divided as follows :— 





Tons. 

Manufacturés 1. «2 oc cf «co ce e+ ee oe 13024,270 

Private houses .. «cc co of cf ce 00 ef cf ee 2,085,810 
ta lways and other means oftramsport .. .. «. «. 1,683,610 | 
ee Se a ae ee ee ee 696,770 | 
' 


ee 17,491,460 


Total ee se oe ( 
costing 381 million francs (£15,240,000), 
francs for carriage (£7,480,000). 

In 1865 the quantity of mineral fuel (coal and lignite) raised in 
France amounted to 11,600.000 tons; in 1866 it exceeded twelve 
million tons, nine millions of which were raised in the five great 
** basins ” (coal-fields) :— 


inclusive of 187 million 








Tons 
Nord and Pas-de-Calais .. .. oc «os 8 os ee 3,500,000 
Lolre oe ce ce co co co ce co eco co co co 8,087 000 
Gard oe oe oe oe °* oe oe oe os ce oe ee 8,215,000 
Saoneet Loiro oc «2 co ce ce «0 06 c6 ce ce §70 000 
Alier oe of ee es se se ss se 6 * 850,000 
In 1865 the supply of coal, &c., from various countries was as 
follows :— 
Tons. 
From French collieries .. .. «2 «+ co oe ee es 11,300,000 
Coal imported from England co co co 3,491,370 
B: Igium oo oe cs 3,404.549 7 
ys Germany .. os «- "972,27 5,820,174 
am Other countries .. 22,035 } 
Coke imported from Ergland.. .. «2 28 828 
» Beigium.. .. «. «2 485,915 
” Germany .. .. 187,525 
” Other countries .. .. Sal 
703,109 
Equivalent to coal .. .. oo «2 of ce eos ee ce 2,100,000 
Total consumed in 1865 oe «2 «2 «+ oe 18,220,174 
In 1866 the consumption was as follows :— 
Tons. 
French coal eo 60 ee of se co ce ce cc.co SRC0RRS0 
Foreign: English .. .. o ee oe ce 808 0) 
Belgian «ce oe 0: ef c+ es 3,881,714 ~~ 
ST: in. pw eo: eo en oe SD 6,676,334 
Various se cc c8 ce cf 0 696 
Foreign coke, 732,019 tons,equivalent tocoal .. .. .«. 1,100,000 
19,176,344 


The above figures have passed through so many hands that a few | 
trifling errors may have crept in. Assuming them, however, to be | 
very near the truth, we find, by comparing them, the following 
results :~- 


{ 
very nearly reaching twenty million tons. | 


1865. 1866. 

Ratio of English coal to coal of French extraction .. 013 .. O14 

Ratio of English to Belgian coal ee ee oe co OO] op O43 
Ditto of Evglish coal to total quantity consumed in 

France «os ce oc «+ ef of ef cf «ef eof OO8 4. 008 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

THE usual monthly meeting took place on Saturday the 5th inst. 
It was very numerously attended, and the chair was occupied by 
Mr. J. Newton, of the Royal Mint, president. The first business 
of the evening consisted in the election, as honorary members, of 
Messrs. A. McGillivray and A, Anderson, and this was followed 
by a discussion as to the time, place, and general arrangements 
for celebrating the sixteenth anniversary of the formation of 
the institutiov. Finally it was determined that this should take 
the form of a banquet to Le conducted on a scale similar to that of 
February last, and which had given great satisfaction. The time 
named for the celebration was the middie of February next. Mr. 
James Irvine, of Messrs. Simpson’s Engine-works, Pimlico, then 
proceeded to read a paper ‘On Rock Boring Machinery.” 

After some ger.eral remarks as to the desirability of having an 
unbroken succession of monthly papers for the ensuing year, the 
author addressed himself to bis subject. He described the various 
appliances which bad been contrived in time past for penetrating 
rocks by mechanical means, and showed wherein they had generally 
failed. By this course Mr. Irvine enabled his audience to institute 
comparisions, and comprehend more clearly his explanation of a 











* Extracts from a paper contributed to the journal “La Honille,” by 
Mr, Am. Burat, 


lS 
rock-boring engine, now at work in Cornwall, and which was, h 

said, in every way successful. This latter was known as Doerin . 
patent. It is scarcely necessary here to follow the author of t : 


| paper in his preliminary statements, and we shall only, therefo 


reproduce some of the main points of the concluding porti 

: “ Rew! ~ Portion of 
the paper of Saturday. Mr. Doering’s rock-boring engine.” said 
Mr. Irvine, ‘‘consists of a gun-metal cylinder bored out toa diameter 
of 2jin,, or an area of about Giu., and fitted with a steel piston, 
It is worked by compressed air at a pressure of from 25 Ib. to 
301b. per square inch, thus 30 X 6 = 180 1b., which is the pressur 
or blow administered to the drill at every stroke of the engine 
the speed of the latter being 300 strokes per minute. The piston 
and rod are forged in one piece, the rod being hollow and pierced 
with a number of holes, at proper intervals, and for a purpose 
to be explained hereafter. To the onter end of the piston rod the 
boring drill is attached and fastened by an ordinary key, with a 
movable nut, which permits of readjustment, when the constant 
hammering loosens the drill. The packing throughout the 
engine consists of metallic rings which answer well, and minimise 
friction. The piston differs but slightly from that well known ag 
Ramsbottom’s, and is worked to and fro by compressed air admitted 
to the cylinder by aid of a circular slide valve of peculiar con. 
struction, and which is a model of simplicity. The valve itself 
gains alternate motion by the action of compressed air. [The move. 
ment was made clear by diagrams]. In the centre of the piston rod 
is a square hole, into which is fitted a jin. steel bar, on the end of 
which is a ratchet wheel with twenty-four teeth. Beside the 
main cylinder is small one with a piston, to which is attached 
pawl, which falls into the ratchet. When the main piston hag 
passed a certain point in its travel the air rushes through a hole 
from the large into the small cylinder and drives its piston forward, 
This acts upon the pawl and ratchet, and causes the latter to 
move to the extent of one tooth; the effect is to give the drill 
partial turn at each stroke and an entire revolution at the end of 
twenty-four strokes. The air from the small cylinder escapes 
through the hollow piston rod into the atmosphere. 

The method of ‘*feeding” the drill forward into the rock ig 
ingenious yet simple, and accommodates itself self-acting!y to the 
hardness, or otherwise of the rock to be bored. [This was satis- 
factorily demonstrated by diagrams on Saturday, but can hardly be 
made intelligible without them]. The stand for supporting the 
epparatus and allowing it to move laterally or vertically, is portable 
and easy of attachment by pressure of air at any spot, on the 
principle of the sucker, or the pneumatic hat peg. Ball and 
socket joints on the arm of the stand allow a universal movement 
of the apparatus it supports . . « the air pumps for com. 
pressing the air are three in number, and worked by a three-throw 
crank, drive by a small steam engine. The pumps are immersed 
in water to keep them cool. 

Many more details were furnished by the author of the paper 
as well as particulars of the work effected by engines of the kind 
in various mines of Corhwall, but it is not possible for us at pre. 
sent to give them place. The great merits of the contrivance 
appear to us to be its adaptability for its purpose, its simplicity, 
economy of action, and automatic character. 

A practical discussion followed Mr Irvine's paper, and this was 
shared in by Messrs. Edmonds, Keyte, Dewar, Walker, Stokoe, 
Gibbon, Bunt, the chairman, and others. The sitting terminated 
with a vote of thanks to the author, and we have rarely attended a 
more satisfactory meeting of the Associated Foremen Engineers 
of London. 





SourH KENsiIncTon Museum. —Visitors during the week ending 
December 12th, 1808 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., 10,539; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 4 p.m., 1916; total, 
12,455. Average of corresponding week in former years, 8413, 
Total from the opening of the Museum, 7,949,265. 

DISCHARGING ASHES FROM STEAMERS.—A trial has been made 
in the smithery at Chatham Dockyard of a new plan for dis- 
charging ashes and refuse from the stokeholes of ships through a 
conveniently-arranged scupper in the vessel’s side, by means of a 
sudden application of steam power. The experimental trials made 
were considered in all respects satisfactory, and they will be 
carried out on a still larger scale, with the view to the ultimate 
adoption of the plan on board all steamships of war. 

ASPHALTE. —The newspapers have quoted very extensively—and 
as if an entirely new thought—a recommendat’on by Professor 
Rolleston, of Oxford, to the effect that the entire area occupied 
by a house should be covered with ‘‘ the same layer of impervious 
material which is put into the walls as the so-called ‘damp 
course.’ Such a superficial stratum may be cheaply made,” the 
writer continued, ** by mixture of gravel and gas tar. It would 
effectually prevent that rising of watéry vapour out of the soil 
which the ‘aspiring’ effect of a warm house does much to inten- 
sify over the area it covers.” The suggestion, as many of our 
readers must know, is by no means new. Such a precaution, 
especially on clayey and otherwise damp soils, we have ourselves 
often adopted. The Seyssel asphalte is a much better material 
than gas tar. It is a bituminous limestone from the Lower Jura, 
brought by heat, and an addition of its own tar, to a state of 
mastic, in which condition it can be applied from jin. to }in. in 
thickness, to the area of the site selected for building upon. It 
is perfectly inodorous and indestructible in such a situation. On 
the contrary, a mastic composed of gas tar would, for a consider- 
able time, throw off an offensive odour, and when this odour 
ceases to be noticed, then the material becomes short and brittle, 
and cracks, Several applications of this valuable material have 
lately come under our special notice. Thus, at Warnham, near 
Horsham, the residence of Mr. Charles Lucas, the well-known 
builder, where a very complete racquet-court has been formed, the 
floor is laid with it. And in the New Meat Market. Smithfield, 
Pyrimont Seyssel asphalte forms the wide margin to all the shops, 
and immediately beneath what are technically called the 
** butchers’ hangings.” It is uniform and neat in appearance, and 
seems to answer its purpose well.— Builder. 

Tue Lire oF Rattway Marertats IN Inp1A.--The chief engineer 
of the East Indian Railway, in his report for 1867, makes an 
attempt to ascertain the life of each part of the permanent way of 
an Indian line. The time has not yet arrived when this might be 
determined with any degree of certainty, but, as in December, 
1866, an average length of 500 wiles of the E, I. Railway had been 
open for ten years, he endeavours by showing the portion of 
renewals to quantities originally laid down to suggest the periods 
of duration. The renewal of rails has been 1 per cent. in ten 
years, sleepers, 50 per cent., chairs, 20 per cent., and trenails and 
spikes, 60 per cent. The results are not unfavourable, for the age 
of asleeper was originally assumed at ten years, whereas there 
have been only 50 per cent. of renewals during this period. Geo- 
logical circumstances may cause a great variation, and a soft fir will 
be more rapidly worn out under a heavy traffic than a hard sal 
sleeper, the destruction of which is mainly due to time, but, dur- 
ing the past few years, the renewals have ranged within moderate 
limits from 6’1 to 77 per annum, indicating a probability of fifteen 
years being the average life. During these ten years Mr. Power 
estimates the train mileage at sixteen millions of miles, represent- 
ing 32,000 trains, which, if they averagely weighed 400 tons, give 
a result of 12,800,000 tons having passed over every rail sleeper 
and chair on the main line, and in the stations much more. 1 per 
cent. of rail wear is not an unsatisfactory result for this enormous 
rate, but the destruction is daily becoming more rapid, and will 
robably soon increase in geometrical progression, the renewal in 
863 having been 0°06, in 1865 about 0°22, and in 1867 just 0°51 per 
cent. In the North-West Provinces division, the better portion of 


which has now been open for five years, the sleepers show a more 
unfavourable rate, but the period is too early for estimation, and 
the enhancement is partly attributable to the failure of Graves 
cast iron bowl sleepers, which, it was thought, would answer on 
certain soil. Mr. Power's estimate of 400 tons per train is far too 
high in our opinion, 
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RAILWAY MATTERS. 


Or the three proposed new lines of railway to Brighton, two 
pave been abandoned; the one remaining is the ‘‘ Direct London 
and Brighton.” 

Tue half-monthly settlement in the railway market was con- 
cluded on Tuesday, and proved heavier than usual, with money 
greatly in demand, 

A xumBer of contracts for rails have been let of late by the 
administrations of various German companies. A contract for 
10,170 tons of rails will alse be let this month for the Hanoverian 
State lines. 

Tur Great Eastern Railway Company have declined to conclude 
arrangements for working the short Watton and Thetford lines, 
which is now ready for traffic. Under these circumstancs an effort 
is to be made to conduct the traflic independently. 

Tue want of rolling stock on the Belgian lines continues at pre- 
sent a fruitful source of complaint with coal-owners. As an 
instance of this one coal-mining company is mentioned which 
required more than a hundred trucks, but which was only able to 
obtain eleven in the course of a fortnight. 

On the 7th of November the formal opening of the Quincy (I11.) 
railroad bridge across the Mississippi river took place, making an 
unbroken railway line from the East vid Chicago to Kansas City 
on the Missouri. When the bridge at this place shall be finished 
the through line will penetrate the heart of Kansas. 

A cLaiM for compensation, arising out of the Abergele catastrophe, 
was heard on Saturday at the Manchester Assizes. The action 
was brought on bebalf of the three children of a merchant of 
Blackburn, who had lost his life through the accident, and whose 
profits were estimated at the rate of £1200 a year. The jury 
returned a verdict for £4350, 

A CONCESSION of a new group of lines, to be known as the 
Western of Hungary has been granted by the Hungarian Govern- 
ment to a consortium, or coterie of capitalists, comprising the 
Hungarian Credit Mobilier, the Duke of Modena, Prince Bathyani, 
and Count St. Ertody, with whom are associated Herr Weiker- 
scheim, a contractor. 

THERE is reason to believe that the report that the Marquis of 
Salisbury contemplates retiring from the chair of the Great 
Zastern Riilway Company is well founded. The Marquis will 
probab'y continue in office, however, until the next half-yearly 
weeting. Mr. G. Wodehouse Currie, one of the directors, is 
named asa probable future chairman. The company will open its 
Whitechapel coal depét this week. 

AN underground railway is projected from the Marble Arch, 
along Oxford-street and Holborn, to the General Post Office. 
Accor ing to Mr. Hawkshaw, there would be nine stations on the 
line, about a third of a mile apart. The railway would be worked 
by stationary engines, and thus the vibration would be reduced to 
a minimum. It is supposed this railway can be made without 
interfering with the traffic of Oxford-street. 





THE coal station of the Great Eastern Railway Company, 
situated about equidistant from the company’s goods station, the 
London Hospital, and the Jews’ burying-ground in Whitechapel, 


was opened for business on Monday. This is the largest coal 
station in London. and has been provided at a cost, it is stated, of 
about £50,000. The large business the station will command ought 
to secure a good return on the investment. 

AN international conference has been held at St. Petersburg to 
consider the best means of increasing the direct traffic between'the 
great Russian and various German, French, and Belgian lines. 
Various peints of detail were minutely discussed, and it appears 
prohable that the conference will have the efiect of greatly facili- 
tating goods traffic in Russia and relieving it of the vexatious 
customs restrictions to which it has long been subjected. 

A compromise has been effected between the Union and Central 
Pacific Companies, in regard to their grading, now under contract 
between Promontory Point and Humboldt Wells. It is agreed 
to grade only to Monument Point. But it is not to be considered 
the terminus of either road. The company reaching their first has 
the privilege to extend their road beyond the Point, no matter 
whether it be the Central coming east or the Union going west. 
The grading is to be pushed forward the same as heretofore, but 
only for one road, 

Tue New York Times says that the Pacific railroad will be com- 
pleted by next July, and that there will then be one continuous 
railway from New York to San Francisco—the longest line in the 
world, Travellers will be able to leave London or Liverpool and 
reach Yokohama or Shanghai at least fifteen days earlier than by 
any other route. The time given is as follows :—From Liverpool 
to New York, ten days; New York to San Francisco, six days; San 
Francisco to Yokohama, nineteen days. This makes thirty-five 
days, while the shortest time in which the journey can now_be 
made is sixty days. 

A STONECUTTER named Nelson obtained a verdict against the 
Londen and North-Western Railway Company at Manchester on 
Saturday for £750. He was employed upon some works on the 
company’s line at Lancaster, and was seriously injured through 
the scaffold upon which he was at work being thrown down by 
some wagons that were being shunted. The pointsman in charge 
of the shunting had been warned by Nelson and the men at work 
with him that the wagons were so loaded that their sides would 
strike the scaffold poles. The plaintiff had to be carried into court 
upon a couch, and the doctors stated that there was no probability 
of his ever being able to work at his trade again. 

THE new pigment recently discovered in some lead mines in New 
Jersey, U.S., in comparison with the other pigments in general 
use, is stated to possess the following peculiarities:—(1) Owing to 
its great opacity, it covers much better than pure oxide of zinc or 
the best white lead; (2) it covers more surface, weight for weight; 
(3) it makes a harder and more durable coating; (4) it will wear 
much longer when exposed to the weather on outside work; and (4) 
it resists for a greater length of time the action of sulphuretted 
hydrogen and other deleterious gases which so quickly discolour 
white lead. At the same time its cost is considerably less. 

THE new Midland line from Chesterfield to Sheffield, which it is 
expected will be opened in July next, notwithstanding the great 
engineering difficulties with which the contractors have had 
to contend, is approaching completion. In addttion to other 
advantages which it will confer on the chief seat of the 
cutlery manufacture, will be a new and commodious station 
which is much needed. seeing that at the last census Sheffield 
had a population of 185,178 souls. Since the year 1840, 
when the Midland line was opened, the traffic had been conducted 
in a station at the foot of the Wicker, which was anything but ap- 
propriate or creditable to either the town or the company. This is 
shortly to be superseded by a new structure which is to be built 
near to Granville-street, The vastextent of ground which is being 
cleared gives the visitor some idea of what the station and its ap- 
proaches will be. A space about 250 yards long and about 100 yards 
in breadth will form the station yard, which will be approached 
from Pond-street, in addition to which it is understood a road will 
be made from the old Haymarket. The length will be 426ft. with 
a platform 30ft. wide on each side. The whole of the space between 
the platforms will be roofed with glass and iron at a cost, it is 
estimated, of about £10,000, The building will be replete with 
arrangements and with offices such as are required in conducting 
an extensive traffic. On each side commodious refreshment-rvoms 
will be provided, as well as four waiting-rooms for ladies and 
gentlemen, each about 19ft. by 25ft. Booking-offices will be fixed 
oneach side, which will be 30ft. by 30ft. 10in., and will, when 
finished, be so fitted as to afford a ready access and exit for pas- 
sengers. Provision is being made for four lines of rails, so that 
some idea may be formed of the traffic which the company expect 
to have. The estimated cost is about £30,000. The contract for 
the mason’s work isin the hands of Messrs Chadwick and Thirwall. 









NOTES AND MEMORANDA. 


CoLLopI0n for use in hot climates should be rich in alcohol, and 
be salted with iodide and bromide of ammonium. Five equivalents 
of bromide to one of iodide would probably work well. 

Tue death-rate in Scotland, according to the last returns of the 
registrar, appears Jast summer to have been 20 9 per 1000, or nearly 
2 per 1000 greater than the average, which is about 190 per 100. 





THE total value of all kinds of wood and timber imported into 
the United Kingdom from foreign countries and the colonies last 
year was £11,212,478 against £12,830,007 in 1863, showing a de- 
crease in the five years of £1,617,529. 

A SUBSTANCE of a rather fine flavour and beautiful appearance | 
is finding a ready sale as honey just now in Germany. This sub- 
stitute for the genuine product of the bee-hive is simply starch | 
converted into sugar by means of sulphuric acid. j 

Tue dredging establishment near Schwarzort, on the Curish 
Haff, produced about 83,600 lb, of amber in the course of the year 
1867. In the two previous years the quantities obtained were as 
follows :~-In 1865, 53,000 lb.; and in 1866, 73,000 lb. The amber 
trade during the year was not very flourishing. 


At the meeting of the French Academy, on 30th November, a 
communication was made by a pharmaceutist, M Bonjean, relative 
to a novel therapeutical property of ergot. M. Bonjean has found 
that the administration of this substance, in two-gramme doses, 
diminishes the mortality after amputation from three-fourths to 
one-fifth, 

THE discovery of gold in the protogene rocks of Sutherland is 
not new. In the sixteenth century it was found in valuable quan- 
tities at Durness, on the north coast, and, together with the wash- 
ings of Enterkin, in Dumfriesshire, supplied the bullion for the 
Scottish money, and probably also for the present Scottish crown, 
or part of it. 

PROTOXIDE of nitrogen is now extensively used as an anzs- 
thetic, especially in dental practice. The committee of the 
Odontological Society appointed to investigate the subject, has, we 
believe, recently presented its report. Since, however, the facts 
collected do not warrant absolute conclusions, the opinions of the 
committee are offered provisionally. 

A SERIES of experiments on gunpowder is at present being 
carried out with the new chronoscope for measuring the velocity 
of projectiles within the bore of the gun invented by Capt. Noble, 
late of the Royal Artillery. The results hitherto obtained are pre- 
liminary, but have been attended with great success. The instru- 
ment has proved itself capable of measuring the hundred-thou- 
sandth part of a second with great accuracy. 

THERE were in all 96.864,554 cubic yards of excavation to be 
removed on the line of the Suez Canal. Two-thirds, or 64,447,545 
cubic yards had been removed on the 15th of September last, and 
the work of removal was going on at the rate of two and a-half 
million yards a month. The two great piers at Port Said, on the 
Mediterranean, will, when finished, contain 326,750 cubic yards of 
blocks, of which less than 20,000 remain to be sunk, 


THE coast of New Jersey is wearing away by the action of the 
sea. The whole amount of subsidence is supposed to be 17ft. or 
more, and it is calculated that it proceeds at the rate of 2ft. in a 
century, or about jin. ayear. This may seem slow, but when it 
is recollected that the major portion of the southern part of the 
State has but little elevation above the level of the ocean, it will 
be perceived that great changes may occur as the subsidence pro- 
ceeds. 

In his usual anniversary address to the Royal Society, General 
Sabine alluded to the important collection of fossil plants brought 
from Greenland by Mr. Whymper. This collection was placed in 
the hands of Professor Oswald Heer, and we believe that the pro- 
fessor’s report will be immediately laid before the Royal Society. 
Mr. Whymper's labours demonstrate the existence of 137 species 
of fossil plants in Greenland. The collection, when Professor 
Heer has finished his work upon it, will be deposited in the British 
Museum. 

THE progress of the timber trade in the different sorts of wood 
in the five years, 1863-7, may be stated thus :—The value of wood 
and timber imported in each of the years 1863 and 1867 respec- 
tively was, not sawn or split, including teak, £5,494,921 and 
£3,546,818; sawn or split, deals, battens, &c, £5,.766,003 and 
£5,904.636; staves, £456.243 and £606.437; firewood, £124 864 
and £123,949; hoops, £36,255 and £77 964; lathwood, £105,979 
and £119,844 ; woods for shipbuilding, £78,756 and £29,548 ; dye- 
woods, 289.295 and £223.798; boxwood, £41.792 and £17,750; 
ceder, £28,045 and £46,600; mahogany, £411.555 and £480,858 ; 
sorewood, £25,539 and £5805; walnut-wood, £69,760 and £28,441. 

M. Fritscue has transmitted to the French Academy some ob- 
servations upon a curious molecular transformation of tin effected 
by cold. At St. Petersburg, last winter, tin exposed to a tempera- 
ture of 40 deg. below zcro was transformed into a semi-crystalised 
mass, after the fashion of basalt, and containing cavities. Some of 
these cavities had dimensions of 100 cubic centimetres in masses 
of tin weighing from twenty-five to thirty kilogrammes. M. Dumas 
remarked that facts of this kind were not unknown in Russia. In 
one case the organ-pipes in a church were so altered as to have lost 
their sonorous quality. The same principle, he said, was illustrated 
in the case of mercury submitted to 100 deg. below zero; it is then 
like silver, and very different from mercury at—40 deg. M. 
Fritsche also sent a paper “On two Solid Carbides of Hydrogen,” 
which can be made phosphorescent or nut, according as they are 
crystallised in one vehicle or another. 






AT a recent meeting of the Vienna Academy Herr von Haidinger 
communicated a note on a fall of meteors observed on the 22nd of 
May last by the Abbé Jambrecak at Slavetiz, in Croatia, between 
Agram and Jaska, at a distance of four miles from the town. The 
phenomenon was observed at 10.45 in the morning. The sky being 
clear, a peculiar cloud was seen rapidly approaching the south, and 
increasing in volume. It then burst with a sound like that of a 
cannon, accompanied by a roar like that of thunder. Several 
stones were then seen to fall, but only one was obtained, the others 
having been lost in the cornfields. This specimen, which was pre- 
served, and is in the Imperial Museum of Mineralogy, weighs 
124°66 grammes, and is exactly like the meteorite of Pultusk, in 
the same museum. Its density is 3'754, and it shows black and 
very delicate planes of cleavage; it gives a polished surface in 
transverse section. It was remarkable that no ‘“‘ fireball was 
noticed” on the occasion of the fall of this meteorite. 


A curious fact has been lately brought to notice in regard to the 
Nevada silver mines. Heat, not water, is the chief enemy encoun- 
tered after reaching a certain depth, and, instead of pumping out 
water, the companies have to pump in air. A Nevada paper says: 
—‘*The increase in the heat in our mines is now beginning to give 
many of our mining companies much trouble, and is proving a 
greater obstacle to mining operations in those levels lying below a 
depth of 1000ft. than any veins or ‘pocket’ deposits of water 
yet encountered. A number of the leading companies on the Com- 
stock are now engaged in pasties in engines to be used expressly 
for driving fans for furnishing air to the lower levels, forcing it 
through large tubes of galvanised iron. With this great increase 
of heat in the mines comes a great decrease of water; in fact, in 
our deepest mine, the Bullion, which has attained the depth of 
1200ft., not a drop of water is to be seen; it is as dry as a limekiln 
and as hot as anoven. In the lower workings of the Chollar- 
Potassi mine, which are at a perpendicular depth of 1100ft. beneath 
the surface, the thermometer now stands at 100 deg.—a frightful 
heat to be endured by a human being engaged in a kind of labour 
calling for severe muscular exertion. Here,.also, we find the water 
to have decreased till there is at the present time a very insignifi- 


MISCELLANEA. 

Trw has again risen £2 per ton. 

THERE is a very threatening colliery strike in the Ruabon 
district. 

A BEGINNING has been made of the restorations of Chester 
Cathedral. 

Tue question of the hall marking of gold and silver is exciting 
considerable attention amongst the London gold and silversmiths. 

Masts, spars, and poles were imported last year to the value of 
027, and other wood unenumerated to the value of £184,749. 

THE imports of mahogany during 1867 reached £480,858: Mexico 
supplied £177,445 worth ; Honduras, £109,267 ; and Cuba £81,760 
worth. 

Tue value of ebony imported last year was £10,121. This wood 
is supplied chiefly from the west coast of Africa, Fernando Po, and 
Ceylon. 

Aw artillery locomotive has been invented, armed with two 
pieces of artillery, intended to perform scouting duty on the 
banks of the Rhine. 

THE value of oak imported, sawn or split, planed or dressed, 
amounted, in 1867 to £6,715, and the value of other woods in this 
condition to £23,731. 

THE value of hewn oak imported in 1867 was £344,312—viz., 
from Russia, £62,046; Prussia, £82,620; France, £4,063; Italy, 
£1,925 ; United States, £6,649; British North America, £185,475. 

Last year, walnut-wood—chiefly from Italy and British North 
America—was imported to the value of £28,441; and dye-woods, 
chiefly from Mexico, Curacoa, and Brazil, to the value of £15,798. 

Fir, saw or split, planed or dressed, was imported, in 1867, to the 
value of £5.844,220; of this large sum, British North America 
accounts for £1.957.993 ; Russia, £1,348,994; Sweden, £1,565,379 ; 
and Norway, £735,032. 

THE memorial stone of the first school buildings undertaken by 
the Middle Class Schools Corporation was laid on Tuesday after- 
noon on the site selected for the central school in Cowper-street, 
City-road. The stone was laid by the Lord Mayor. 

THE value of hewn fir imported last year into the United King- 
dom was £2,772. 148, viz., from Russia, £197,480; Sweden, £407,196; 
Norway, £209.858; Prussia, £501,447; United States, £161,059; 
British North America, £1,279,810; other parts, £15,268. 

THERE is now a gord prospect of the Red Sea telegraph line to 
India being shortly undertaken, and in the meantime arrangements 
are in progress to secure to this company some portion of the 
Indian traffic, for transmission vid Malta, Egypt, Syria, and the 
Peisian Gulf. 

Tue Cattle Show at Islington was brought to a close last Friday, 
The daily number of visitors was as follows: -Tuesday, 23,500; 
Wednesday, 39,80°; Thursday, 38,000; Friday, 16,000. Nearly 
all the prize animals, except those entered for the Liverpool and 
Ipswich shows, were sold. 

TiMBER for shipbuilding, such as greenheart, red and blue gum, 
stringy bark, Mora locust, &c., chiefly imported from British 
Guiana, amounted, in 1867, to £29,548; trenails to £2,608. Box- 
wood from Turkey was imported to the value of £17.080; and 
cedar, chiefly from Cuba and Mexico, to the value of £46,600, 


Dvurine 1867 the import of staves amounted in value to 
£606,437, Prussia and British North America supplying the prin- 
cipal portion. Firewood, chiefly from Sweden and Norway, 
amounted in value to £123,949. Hoops from Holland to £77,586, 
Lathwood was imported to the value of £119,844, and teak was 
imported—the chief part of which came from the Straits Settle- 
ments, Singapore, &c.—to the value of £123,582. 

Tue Moniteur of Monday, in an article on the Suez Canal works, 
states that from the 15th of October to the 15th of November 
2,090,000 cubic metres were excavated ; about 17,000 men are now 
employed upon the undertaking, and sixty dredging machines are 
engaged night and day. Of the 65,000,000 cubic metres which 
had at first to be excavated only 20,000,000 remain, so that there 
is less than ten months of work now to be done. 

THE imports of woodand timber from Canada last year amounted 
in value to £2,397,007, against £3.483,261 in 1853, showing a 
decrease in the five years of £1,086,254. The imports from Sweden 
amounted in value to £2,059.821 in 1867, against £1,765,842 in 
1863. The imports from the northern ports of Russia to £1,684,206 
in 1867 against £1.592,243 in 1863; and the imports from Norway 
to £1,156,551 in 1867, against £1,018,464 in 1863, 

THE coroner’s inquiry into the- fatal colliery explosion near 
Wigan was brought toa close on Tuesday, the jury returning a 
verdict that the sixty-two persons deceased had been killed by an 
explosion, the cause of which was unknown, As some of the 
evidence rather favoured the idea that the firing of a charge of 
blasting powder had ignited the fire-damp, the jury recommended 
that the use of blastiug powder should be discontinued. 

THE reportof thedirectorsof the Anglo-Mediterranean Telegraph 
Company states that the new Malta and Alexandria direct cable 
was successfully laid by the Telegraph Construction and Maintenance 
Company, and handed over to this company in good working order, on 
the 4th of October last, and that it had from that date continued to 
transact messages with great speed and regularity. The new land 
line through Italy, referred to in the prospectus, has now been 
completed and transferred to this company, and is worked in connec- 
tion with the Malta and Alexandria cables by an English staff 
throughout. In consequence of this arrangement the whole cf the 
communication between Turin, Malta, Alexandria, and Suez is in 
the hands of English clerks. 

THE new works of the Eastbourne Gas Company were 
formally opened on Saturday, the 5th of December. These 
works, which were commenced in May last, are now completed 
and in full operation. The coals are brought on to the works by a 
railway siding, and unloaded from the railway trucks into smaller 
trucks, which are then raised by a hydraulic lift, and conveyed on 
an elevated tramway into every part of the coal stores, which are 
situated on each side of the retort house, The retort house is 
built for eighty-four clay retorts each 10 ft. long. The works 
are also provided with an annular condenser; two engines which 
work the two exhausters, as well as the water, tar, and liquor 
pumps, and the hydraulic lift, a scrubber 10 ft. diameter by 
20 ft. high; two purifiers twelve feet square by five feet 
deep (the two purifiers from the old works will be used in addition 
to these); a brick gas-holder tank containing a holder 100 ft. 
diameter by 24 ft. deep, a station meter, a governor, tar and water 
tanks, &c., and a manager’s house and offices. The works were 
constructed from the designs and under the superintendence of 
Mr, Alfred Williams, of 64, Bankside, London, the Company's en- 

ineer. 

. THE Times reports that the first selected test armour-plate for 
the side armour of the Abyssinia, twin screw (armoured, iron) 
turret ship, building for the defence of Bombay by Messrs J. W. 
Dudgeon at Cubitt-town, Millwall, was tested on Wednesday at 
Portsmouth on board the Thunderer, target ship, under the super- 
vision of Capt. A. Hood, C.B., commanding the gunnery esta- 
blishment of her Majesty’s ship Excellent. The plate was ]4ft, 
long by 3ft. in breadth and 7in. in thickness. Seven shots, fired 
from the Sin. smooth-bore gun at 30ft. distance from the muzzle of 
the gun to the plate’s face with 13ib. charges, brought out the 
usual diagram of indents with overlapping edges. The two bolts, 
supplied from Government stores, broke off at the first and second 
shot, from the brittle and unsuitable nature of the old worked-up 
iron with which they had been made, but, notwithstanding this 
loss of support, the plate passed through the test in a most suc- 
cessful manner, and must take a certificate of the highest class, 
It was manufactured at the rolling mills of Sir John Brown and 











cant amount, it being necessary to run the pump but four hours 
out of the twenty-four.” 


Co., the Atlas Steel and Ironworks, Sheffield, where the whole of 
the plating for the Abyssinia is being manufactured, 
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and of la Cére. In the bridges of the Sioule and 
Neuvial the lattices have been taken at 3°00m. andthe lattice 
work is reduced, as at the railway bridge at Bordeaux, to 
a series of —_ crosses of St, Andrews, which M. Eiffel 
has finished at the extremities, by plain panels of 0°75m. 
width, below the Yn and at both ends, As respects 
resistance, these different arrangements are equally good. 

“In order to ensure the free play to the superstructure, 
and prevent injury to the piers, friction rollers are 
intended, namely, in the viaduct of the Bouble, on each 
abutment and on the two most distant piers. But on the 
three other viaducts which are situated on slight de- 
clivities, the higher abutment only, and the pier next to 
that abutment, are provided with such friction roller- 
frames. 

“ All our piers without distinction have at the top a 
width of 3°50m., equal to the interval of two vertical 
members of the superstructure, and a thickness of 2°50m. 
in the direction of the line. These dimensions increase 
from 0°35m. to 0°25m. respectively, for each additional | 
storey of 5°00m. in height. The summit of the imaginary 
pyramid, or, as it may be called ,the point of intersection, 


INcreasing curvature, commencing with an infinite radius 
at the point of tangent with the upright.* It is a curve 
of the same order as those used in the laying of the rails 
of the lines of our central net for the junctions of the 
curves with the straight lengths of rails. 

“The lengths or separate pieces in which the upright 
shafts and the curved counterforts are cast, are con- 
nected to each other by flanges and bolts of a diameter 
between 0°045m. and 0°050m. The number of these bolts 
increases from four next the top to eight in the lower 
stories. 

“ Diaphragms, in the form of circular perforated covers, 
divide at given distances the hollow interior of the upright 
shafts, in order to distribute the load of ballast, concrete or 
gravel, between the different stories, as required for 
stability. 

“At Busseau d’Ahun and LaCére the St. Andrew crosses 
of the piers are rivetted upon the horizontal transoms, 
which again are fastened to the upright shafts by bolts, the 
heads of which are placed in the hollow of the latter. There 
may be some exception taken to this sort of fastening, as 
not having that surplus of strength which metallic ties 





of the four upright shafts of one of the metallic piers, is 
50°00m. above the capital of same, and the batter of the | 
piers is 0°025m. in the general cross elevation, and 0°035m. | 
in the direction transverse to the course of the water. At 
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should always offer; and if one of the bolts should become 
damaged or broken it could only be replaced by trouble- 
some expedients. 

“We have been particular in the new project to improve 
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Busseau d’Abun and at la Cére, the height of a storey 
has only been 4°50m., and with upright shafts of a greater | 
diameter. The founders have accepted the height of 5°00m., | 
as more advantageous with regard to the system of | 
diagonal stays, the greatest etiicacy of which corresponds, | 
as has been said, with their inclination of 45 degrees. 
“ The curved counterforts (Jambes de force) of the Bouble 
and the Sioule are of a circular curvature to a radius of | 
about 24m., and embrace the three lower stories of each | 
pier. For uniformity of character and appearance in | 
elevation the different piers of the same viaduct have the | 
same curvature, &c., of counterforts. Those of the Bouble | 
give a transverse width of base of 6°597m., and are applied 
as well to a pier of eight stories as to one of elever stories. | 
At the Sioule the transverse width of base of the curved 
counterfort is 5°447m., andis applied totwo piers of eight and 





nine stories respectively: the inclination viewed in = 
of the lateral faces of the cutwaters formed by t ese | 
counterforts being the same, the differences in the | 


widths of the piers produce distances varying more or less, | 
at the points of approach to the lower ends of the curved 
counterforts. Thus, at the Bouble,this distance is 155m. for | 
the pier of eleven storeys, and and 80m. for the pier of | 
eight stories. At the Sioule, it is 1°45m. for the pier of | 
nine, and 1°20m. for the pier of eight stories. These | 
differences, although more or less troublesome for the | 
contractor, will escape the eve entirely in the erected work. 
“To the viaducts of the Bellon, and at Neuvial (Fig. 3), 
which have not distinct or properly so-called curved | 
counterforts, we at once applied to the lower parts of the | 
upright shafts splayed openings equally circular in curva- | 
ture with the counterforts, but the immediate passage, 
from straight to curve, produced at the point of tangent 
with the upright, a projection which would have been, | 
without doubt, shocking to the eye in the execution. This | 
induced us to substitute for the circular arc a parabola of | 
the third order, presenting, as is known, curvatures of 


these important fastenings, and we propose now two new 
solutions, the actual merits of which can only be ascer- 
tained by actual experiments and use. 

“In the plans submitted by M. Moreaux the upright 
shafts have nee ribs cast on, to which are attached, by 
ten rivets, long bracket plates, and to these are fastened 
again, under the best conditions, both the transoms and the 
St. Andrew crosses. 

“ This mode of fastening presents only one difficulty, and 
that is the rivetting, which has to be performed upon the 
cast-iron; but skilful workmen know how to overcome that, 
and, having once performed the operation without feo 
the castings, the result is safely secured. M. Eiffel, 
adopting the same arrangements in general, proposes the 
ingenious idea to avoid altogether the rivetting of the 
wrought-iron brackets plates to the shafts, of inserting 
them into the sand mould when the upright shafts are 
about being cast—a method commonly practised 
on a smaller scale with the fastenings—for grille 
rods, handrails, &c. &c. If this process should 
prove successful, as the most competent founders expect it 
to be, and as some extensive experiments cause us to hope, 
it may be generalised, without doubt, as applicable to this 
class of construction, for which it will be the most simple 
and complete solution. If what only experience during 
the process of manufacture, can demonstrate, the number 
of the missed pieces or defective castings, in consequence of 
the casting in of these pieces, should prove too considerable, 
it will then still be time enough to modify the course of 
the execution, and to go back to the mode of fastening just 
described. 

“ One of the contingent but important advantages of the 
system of curved counterforts is, that the shape of the foot 





* Equation of the employed curve — y = a ° 
1000 


permits the application of the holding down bolts under 
conditions by which the chief inconvenience, before 
attaching to these, disappears. With straight upright 
shafts nearly vertical, as at Busseau d’Ahun and la Cére, 
we are obliged really to place the holding down bolts with 
their screw nuts in the interior of the upright tubular 
shafts. Thus arises the impossiblity ever after to be 
certain as to the state of preservation of these bolts, which 
are everywhere surrounded by more or less masonry. In 
our new arrangement, on the contrary, these screw nuts of 
these bolts remain visible and the bolts themselves may 
be completely taken out, inspected, if necessary, and 
replaced at any moment with the greatest "ecility, 
and without touching any other parts of the pier 
or structure. Thus transformed, the a Ee bolts 
escaped our chief objection to them held previously, and so 
we did not hesitate to reproduce them in these new projects, 
and in their proportions considerably reduced, as not re- 
quiring wide allowance any longer for unknown corrosion. 
Instead of going through the massive masonry for six metres 
or seven metres, as in the first executed viaducts, the length 
of the bolts is reduced to 2°50m., that is to say, 
about to the minimum height of the basements in 
masonry, which must be executed to that height in all 
cases in order to save the metallic superstructure from any 
possible attack or injury in times of public commotion; and 
since we put a special ballast in the upright shafts them- 
selves, for the sake of mass, why should we not gain the ad- 
vantage of the ready-maile ballast, so to call it, which these 
basements present. The holding-down ,bolt plates are 
placed in recesses which emerge from exterior ornaments 
of the masonry, and which will be either closed by stone 
afterwards, or covered by a special cast iron covering plates, 
or by doors. 

“The foot bridges, fixed on a level with the lowermembers 
of the outside beams of the superstructure, communicate 
through a door with a transverse gallery of 0°75 metres 
width, constructed in the interior of the masonry of each 
abutment, <A ladder, placed in this gallery, and covered b 
a trap door, completes the communication from below wit 
the platform of the line. The ladders of the piers are 
arranged in the shape of spiral staircases, fixed round a 
cast iron central newel, and placed in the centre of the pier. 
This newel serves in addition for supporting the horizontal 
outside transom beams of the stories, as well as the tie 
beams which connect transversely the intersections of the 
St. Andrew crosses, so as to prevent any falling in or 
ee out of these from their true plane. This last part 
of the arrangement was also applied to the viaducts of the 
Bouble and Bellon, in order to be able to reduce a little 
the weight of the system of diagonal stays. 

“Finally, in the piers of the viaducts the feet of which 
are washed by the water courses which they span, this 
central column or newal will support a lightning conduc- 
tor, arranged in the following manner:—Above, on a level 
with the flooring, the conductor is bifurcated, so as to be 
soldered to the top flanges of each of the two girders, and 
to terminate in two points going above the hand rails. 
Below the conductor is dipped into a well, arranged in 
the centre of the basement of the pier, and which communi- 
cates with the current of the river water through a trans- 
verse aperture or aqueduct, placed below the summer low 
water level. The arrangements of these safeguards 
against lightning have been advised upon by M. Pouillet, 
member of the Institute, to whose high competence as a 
physicist we have not appealed in vain.” 

In a future part we shall continue the description. 








THE PROPOSED FRANCO-BRITISH TUNNEL.— 
THE PHYSICAL GEOLOGY OF THE DOVER 
STRAITS. 

THE promoters of the twin-railway tunnel scheme for uniting 

the European Continent with the island of Great Britain, vid 

the Straits of Dover, having deemed it expedient to ascertain 

the geological character of the submarine ground required to be 
traversed, in order to determine its probable fitness for the 
object in view, have called in, by the advice of Professor 

Ramsey, Mr. Henry Beckett, F.G.S., Professor of Practical 

Geology, Consulting Mining Engineer, &c., of Wolverhampton, 

who has just made his report; and it will be laid before the 

French Commission, by whom the project will have to be con- 

sidered. 

Professor Beckett, after expressing his belief that the im- 
pression which has long prevailed among the scientific men, to 
the effect that France and Great Britain were once visibly con- 
nected, rests upon well-grounded bases; and that the fact should 
ercourage the proposed reunion, goes on to say:— 

“On being applied to by the originators of the proposed under- 
taking, for the purpose of reporting on the subject geologically, 
it occurred to my memory that a valuable paper by the late 
William Phillips, Esq., F.G.S., was on the 2nd day of January, 
1818, read before the London Geological Society, on the chalk 
cliffs, in the neighbourhood of Dover, so celebrated in history, 
and on the blue marls, covering the associated greensand near 
the town of Folkestone. This paper was afterwards published 
with an appendix, containing some account of the chalk cliffs, 
&c., on the coast of France, opposite to Dover, in the fifth 
volume of the noble Society’s Geological transactions. Having 
recently made a careful examination of both the English and 
French coasts, with my son—who was formerly engaged on the 
Government Geological Canadian Survey—I have fully satisfied 
myself as to the general accuracy of Mr. Phillips’ investigation, 
which became doubly interesting to me, as also corroborating 
portions of a long series of observations I had occasion to make, 
across the interior Wealden formation and north downs of 
Sussex and Kent in 1845; for the bold and distinguished precipices 
extending from Folkestone, vid Dover, to the South Foreland, 
are far more illustrative of geological characteristics than remo- 
ditied inland scenery. In illustration of this fact, I must confess 
that I was somewhat puzzled when examining a chalk quarry, 
situated on a raised position inland, about a mile north-west of 
Copt Point, near the town of Folkestone. I there discovered, 
by the guidance of an experienced quarry man, a very minute 
portion of ,the lowest or grey chalk, underlying the chalk 
without flints, but dipping in a direction west by south at 
an angle of 15 deg., whereas the general and true dip of the 
strata from Folkstone to the South Foreland vid Dover, I consider 
to bear nearly north-east by north, at a very moderate angle 
varying from 5 deg. to 7 deg. As the strata consisting consecu- 
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tively of blue marl, so wonderfully rich in organic remain, 
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with upper greensand, gault and lower greensand, severally 
underlying the grey chalk and extending westward from Copt 
Point,and which are undoubtedly in true position, exhibit thesame 
bearing and depression as the various chalk deposits in the sea 
cliffs, the grey chalk in the quarry above alluded to cannot be 
in its true and original position, but has probably been distu: bed, 
like a large area of chalk beds, which at the Warren exbibit an 
irregular appearance in the sea front of the true cliffs, and extend 
by gradually diminished width to the vicinity of the Lidden 
Freshwater Spout; through a portion of which disturbed area 
the beds are traversed by the line of the South-Kastern Railway. 
This degradation cannot be traceable as in other places, to atmo- 
spheric denudation, but rather possibly, to the erosive action of 
the sea on the underlying blue marl, which was thus subject 
to upheaving, but it is now concealed from view eastward 
of Copt Point. Such upheavals, on a more moderate scale, are 
not unusual in underground collieries where tender shales or 
clays prevail below the coal. Great care must therefore be taken 
in driving the proposed submarine tunnels sufficiently high 
above the blue cretaceous marl and upper greensand in order 
to avoid the like catastrophe, which otherwise might prove fatal 
to the grand undertaking. 

The most elevated position of the rarge of stable cliffs under 
consideration, and extending, as before ubserved, from Folkestone 
to South Foreland (whence they bend off toward the town of 
Deal), appears trom the ordnarce survey to be nearly a mile 
northward of the former town; the elevation being represented 
as 575ft. above the level of the sea. From thence there is a 
moderate but rather irregular depression toward the north-east. 
Thus the cliff overhanging the Lidden Spout at the Coast Guard- 
house, is 454ft., whilst Dover Castle was erected on a hill 390ft. 
high. A like depression continues to the South Foreland, which 
is only 295ft. above the high water mark. At this spot the 
chalk of the third division, viz.. with few flints, dips beneath the 
high tide sea level in the direction north-east by north, thus 
deiining a depth of 270it. to the upper part of the grey chalk. 
The overlying strata at this point, consists of No. 2, which is a 
mass of organic remains containing a few distinguishable beds 
with flints, besides numerous interspersed flints; the whole 
capped by No. 1, which is recognised as the upper chalk with 
nuinerous flints, but few organic remains. 

On taking a retrograde, or south-western cor the u 
chalk (which at the South Foreland is of considerable thickness), 
terminates with the abraded rocks beyond the hiil on which 
Dover Castle stands; whereas the 2nd division continues to eap 
the hills overlying Dover, Shakspeare’s Cliff, and the Abbot s Cliff, 
This has a very thin marl parting at its base, and other marl ribs 
between some of the associated flint beds. The 3rd division 
coutinues in like manner to cap the higher ranges, lying yet 
further westward, being clearly waceable as far as the ancient 
Signal-house, which formerly stood north-eastward of East Wear 

ay. A few thin mar! beds also occur in this deposit. 

{wo additional underlying rocks commence near the mouth 
of the South-Eastern Railway tunnel at Dover, viz. No. 4, a 
stratum of chalk without flints, but possessing abundance of 
organic remains; and No. 5, another corresponding deposi', but 
exhibiting only a few organic relics, the two strata being 
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divided by a rather thin band of tender marl, which is very apt to | 
crumble on exposure to the atmosphere, evidenced by lateral | 
; | 


crevices, 

The lowest or grey chalk bed, No. 6 (which is decidedly the 
most important in connection with the subject in hand), dips 
beneath the high tide level a little westward of Shakspeare’s 


Cliff; irom whence it is readily traceable westward with Nos. 4 | 


and 5, to the same locality as No. 3, that is beyund the East 
Wear Bay. The Lidden water-spout flushing with delicious 


fresh water, (the pure and healthy beverage of all prudent | 


persons), emanates freely into the sea out of the grey chalk, but 
such a flow offers nothiug to fear. <A characteristic specimen of 
the said grey chalk analysed by an eminent miueralogist, yielded 
82 per cent. of carbonate of lime with 18 per cent. of silica and 
alumina, the former preponderating, and a trace of oxide of 
iron. The average relative thickness of the aforesaid English 
chalk deposits is as under, in a descending order, viz: —No. 1, the 
upper chalk, with numerous flints in beds, but containing no 
organic remains. Colours very white, and uniformly hard, eighty- 
two yards; No, 2, a bed of organic remains, with numerous flints 
intersper: and a few regular thin beds. This deposit is of a 
hard rugged nature, but not so white in colour as No. 1, thirty- 
five yards (the above beds are often classed as upper chalk, the 
remainder as lower chalk deposits); No. 3, Chalk with a few 
flinis, and also containing occasional parallel deposits of organic 
remains. Colour inclined to E, tolerably hard nature, forty-three 
yards lit.; No. 4, Chalk without flints, but with an abundance of 
organic remains, usuaily in thin beds. Colour yellowish, and of 
hard structure, thirty yards; No. 5, Chalk without flints, and 
with few organic remains. Colour tolerably white and rather 
soft nature, but variable, sixteen yards Zit.; No. 6, Grey Chalk, 
With sandy mixtures. This bed contains organic remains, but 
no flints taat 1am aware of. Colour varies irom whitish grey 
tosandy. it is rather soft in nature, but the intermixed bands 
of sandstone are usually very comyact and hard, sixty-six yards 
2it. Aggregate thickness of the series, 273 yards 2ft. 

It may be well to observe, that the exposed chalk formation 
extends along the English coast several miles northward, beyond 
the >outh Foreland promontory; even as far as the town of 
Deal; there is therefore undoubtedly a large quantity of it. 

On examining the French coast, it is highly gratifying to dis- 
cover an undoubted and accurate geological parallelism with the 
English cuast; the range and dip of the chalk formation being 
periectly analogous to a considerable extent; although upwards 
ot seven leagues apart. Thus, the upper greensand and biue 
marl underlying the grey chalk are observable at Wissant, where 
they display a moderate dip, bearing, as on the English side, 
north-east by north. ‘The grey chalk alsosets in and is traceable 
as far as the base of the cliff called Blanc Nez; whence it dips 
beneath the high tide sea level, the dip, as also recorded in con- 
nection with the coast of England, varying from 5 deg. to7 deg. 
At Petit Blanc Nez, the grey chalk, No. 6, has a slight covering 
of No. 5 chalk, without flints, and but few organic remains. The 
congregated deposits are, however, more fully determinable at 
Cape Blanc Nez; which | consider about one English mile south- 
west from the little village of Sangatte, where a new church 
is in process of erection, and stands about five English miles 
west-south-west from the important towns of Calais and St. 
Pierre. 

‘1Le summit of Cape Blane Nez is considered to be about 300 
English feet above the sea level. At this bold elevation the fol- 
lowiug beds present themselves clearly to view, and unquestionably 
accord with the English series, viz. :—No. 3 cualk, with a few 
flints, and also occasional parallel deposits of organic remains. 
No, 4 chalk, without flints, but with abundance of organic 
remains in their beds, No. 5 chalk, without flints, and with 
few organic remains. These regularly-associated strata: imme- 












diately overlie No. 6, the grey chalk before alluded to, and tally 
with it in the general dip. After passing Cape Blanc Nez, from 
the direction of Boulogne, the surface of the cliff range abruptly 





subsides in the direction of Sangatte, from whence a slightly- 
raised beach presents a singular contrast, and thence extends to 
Calais and onward, thus presenting a considerable area of country 
denuded inland, but covered with whitish sand and gravel, over- 
lying tertiary deposits. This area is bounded, inland, by a bold 
escarpment, starting nearly at a right angle from the coast-line 
near the Cape. It is curious to ovserve thit about half-way 
betweeu Sangatte and the :nost elevated point at Blane Nez the 
chalk cliffs appear abruptly cut off at the exposed coast-line by a 
contorted muss, consisting of fragments of chalk flints and eroded 
sandstones, which reminded me of the extensive deposits of 
alluvium overlying the disrupted chalk and blue marl near the 
English town of Folkestone. 

Before reaching the point alluded to (between Sangatte and 
Blane Nez), I observed a slight disruption and various contor- 
tions in the chalk beds fronting the sea, but I was unable to 
detect the actual position and characteristics of the chalk beyond, 
as it is entirely concealed from view by the protruded alluvium ; 
so that there is no trace of an important fault occurring, as some 
persons suppose, to determine or alter the position of the lower 
chalks. I firmly believe, however, that the abrupt change in 
geological appearance is simply the result of partial denudation ; 
for it appears that, in the year 1842, an artesian well in search of 
water supply was commenced in the town of Calais, and the 
following series of strata were pierced, which throw an unequivo- 
cal and important light on the geological character of the district : 

Ya Ft. 














No. 1. Sands, gravel,and shelly sands(1ecent).. .. .. «. 26 2 
No. 2. Lower part of the tertiary straca, consisting of beds of 

clay. greenish sards, and pebbles .. «.. ee ee 53 2 
No. 3. Upper chalk series, 100 yarads .. «2 +s oe ee } 254 0 
No, 4. Lower chalk series, |54 yards... .. .. . 
No. 5, Hard chalk, with green particles .. .. .. oe « 10 
No, 6. Dark blueish clay or marl — <6 os <0 om 6 8 2 
No. 7. Hard, compact, greensandstono .. .. «+. ° 5 | 
No. 8, Series o: clays or maris ro i ek - 6 2 
No. 9. Calcarious be’s termi: z in shales and sandstones 

of alleged coal measures .. .. «2 ce «+ oe 13 1 


Total . 0 se o- «+ 379 1 

It is reported that specimens of the above strata are preserved 
in a museum in Calais, and that connected with the chalk beds 
very moderate supplies of water were met with at the respective 
depths of 95 metres and 260 metres. The water did not rise to 
daylight as usual in artesian wells of successful character ; in 
fact, it appears that the borings only liverated about 80 litres 
per minute. This established fact is, of course, favourable to the 
tunnel scheme. ; 

A comparison of the two geological sections tends to show that 
there is a little diminution in the gross thickness of the chalk 
beds in France, compared with the corresponding series in Eng- 
land ; and this is visible in the exposed cliff at Blane Nez, but 
the extent is not very important. 

As it is proposed to drive the submarine tunnels from 
beneath a spot about half a mile westward of the South Foreland 
Lighthouse in England, to a point near the village of Sangatte, 


| and about four miles westward of Calais in France (such locali- 


ties being about seven leagues apart), it is evident, from the 
foregoing recorded investigations, that they may be conveniently 
conducted in pretty strict accordance with the geological strike 
of the connected strata, like the usual levels in collieries. As 
the juxtaposition of the shale decidedly tallies, this will greatly 
facilitate the proceedings, by confining the operations to the 
thick band of grey chalk which lies at a suitable depth below 
the sea, and which, I have ascertained from thoroughly practical 
local workmen, is admirably adapted for the unexampled extent 
of labour, from its peculiar composition, and comparative free- 
dom from water and troublesome vertical crevices. 1 do not, 
however, anticipate that the bold drivings in this bed of grey 
chalk which approaches 200 ft. in average thickness, will be 
absolutely impervious to water, either marine or terrene ; and I 
therefore recommend that provision be made for arched brik 
interior casings, which should be elaborately constructed with 
carefully-selected glazed fireclay bricks, which, when correctly 
manufactured, are remarkably indurated, and totally impervious 
to moisture in any mode of approach. Hydraulic lime, a proper 
ement, should also be used for mortar. 

Whenever investigating subjects of thiz nature, I think it 
prudent, invariably to look carefully on the dark as 
well as the bright side of accompanying matters; and thus, 
having recently been engaged in experimental researches for coal, 
which proved thoroughly effectual according to my anticipations, 
in the estuary of the tidal River Dee, in North Wales, where I 
met with an enormous depth of alluvial deposits, I entertained 
doubts whether a like occurrence beneath the sea in the Dover 
Straits might not possibly prove prejudicial to the noble enter- 
prise. On referring, however, to the Admiralty charts, I was 
agreeably surprised to find the water in the Straits comparatively 
shallow, the maximum depth being 30 fathoms; and on exam- 
ining the two coasts, during low water, I discovered many places 
in which the partially abraded chalk rocks were widely exposed 
to view, without any injurious covering of alluvial deposits, It 
is true partial accumulations of shingle appear, as defined on the 
published charts, and also traced by subsequent investigations ; 
but they do not appear of a threatening nature. 

On the whole, atter carefully considering the subject in all its 
bearings, I do not hesitate to express my firm conviction of the 
feasibility and desirability of the projected tunnel-design, which 
I heartily recommend to be promptly carried out by the two 
leading Governments of the earth; and I devoutly trust a bless- 
ing from on high will attend the combined undertaking. 

Having occasionally heard doubts expressed in regard to the 
practicability of driving the tunnels, which must necessarily be 
of roomy extent, and also as to the possibility of obtaining ample 
ventilation for the same, during their progress and after comple- 
tion, I have ascertained from the projectors of the grand scheme 
that it is intended to sink a pair of vertical shafts from the surface 
down to the tunnel depths, with accompanying collateral pumps 
on each side of the Straits, and to commence operations simul- 
taneously in France and England, using occasionally cross-cuts 
from tunnel to tunnel, in order to facilitate the current of venti- 
lation in each department, as usual and efficiently practicable in 
all well-regulated colliery explorations. It is also intended to 
support, progressively, each tunnel floor, sides, and arched-roof 
by substantial brickwork, so as to prevent future risk of acci- 
dental disturbance. The progressive and essential ventilation 
will also, I presume, be aided by appropriate furnace rarification, 
combined with adequate revolving air fans, agitated by direct- 
acting non-condensing engines, as clearly described in my friend 
Mr. Robert Hunt’s edition of “ Ure’s Dictionary of Arts. Manu 
factures, and Mines.” Persons accustomed to superintend or 
inspect like operations in large collieries (where the processes 
of dispelling foul gases aad the effectual distribution of pure air 
are far more difficult and complicated), will understand and 
appreciate the manifest advantages of driving the tunnel in the 
grey chalk ; and I apprehend they will not fail to see the prac- 
ticability of the contemplated operations, and must be aware of 
the perfect freedom of ventilation to be readily obtained when 
the tunnels meet from sides to centre, and the works shall be 
finally and systematically completed. 
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On Thursday se’nnight the annual general meeting of the me 
bers of the above institute was held in the drill hall Merthyr, 
on which occasion there was a much larger attendance of via 
than is usually the case; Mr. R. Bedlington, the president, ove 
pied the chair. Owing to the important and protracted con 
of the council, the proceedings of the meeting was delayed ca 
time after the hour appointed. ois 

Mr. Brigden (the secretary) read the minutes of the last 
which were confirmed. 

The nomination of vice-presidents and members of the council 
which took place at the last meeting, was confirmed. ; 

Mr. Bates was appointed co-auditor with Mr. Trump in place of 
Mr. Truran, now a member of the council. " 

The President said they had to regret the loss, by death, of Mr 
W. Bevan, of Tredegar, who had been a member of the "council, 
and it would be necessary to appoint another member in his place. 

Mr. Menelaus moved that Mr. James Brogden, of London, be 
elected a member of the council in the place of Mr. Bevan, ° 

Mr. Kirkhouse seconded the motion, which was carried unani- 
mously, P 


f members 


meeting, 


MECHANICAL VENTILATION, 

The President said the next business was to resume the discus. 
sion of Mr. G. C. Pearce’s paper **On Mechanical Ventilation.” 
which had occupied the attention of the members at several pre- 
vious meetings. The machines which had been discussed, in con. 
nection with the paper, were Guibal’s fan, Nixon’s ventilator, and 
Struve’s aerometer. He should now be glad to hear any further 
remarks before closing the discussion. 

Mr. Williams said he was connected with some extensive 
and collieries in the north of England, » they were ¢ 
substitute mechanical ventilation for the ordinary furnac 
should be glad to have some information as to the best description 
of ventilation— whether, for instance, there were any superior to 
Guibal’s, which they had ordered? 

Mr. Pearce said he did not think there was much difference, but 
he believed that difference to be in favour of Guibal’s—that it 
gave the best results, with a certain amount of engine power, 
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Guibal’s yielded over 60 per cent. of effective power. But there 
was one matter which they had not gone into in connection with 
the paper, and it would do no harm if they had s ) 
the price of coal underground and on the surface for wi 

poses, A comparison of the relative cost of 








furnace must depend largely on the price of coal 
on the surface. 
The President thought Mr. Pearce 
price of coal required for the machine very | 
Mr. Pearce said he believed he had not put 
The President: What you wish to learn from the members is 








any price, 





this—what they think would be a fair value to charge fox coal 
used at the machine ? 
Mr. Pearce: Yes, and the coal you leave under ul to work 


the furnace? 

The President: That question is important, because, as the ma- 
chine uses less than the turnace, the ditference in the relat: 
would be considerably more if you state 
charge. 

Mr. Pearce did not see how they could n 
cheapest without knewing the price of the c 

Mr. Williams said at their ironstone mines, 
tons of stone per day, coal was 10s. per ton at the furnace, so thatit 

: : 


cost 


a higher 
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out waich was the 





where they raised 3000 








was important they should ventilate with as small a « itiby ¢ 
coal as possible. He noticed by the tables that with fo x re 
volutions per minute, and thirty-eight horse-power ) 
101,000 cubic feet of air. But if they ran the fan s¢ four 
revolutions they got considerably less. He wished to W 
whether they had arrived at any speed which they had proved to 
be the most economical? He inferred from the tal)! t referred 
to, that the cheapest way would be to have a larger fi ni to 
work at a comparatively slow speed. 

Mr. Pearce assented, 

Mr. Williams inquired whether, with a continued diminution « 
speed, the increased ventilation proceeded in the sa ra or 


whether there was a point where that would « 
Mr. Pearce had no doubt there was an intermediate point which 
would be most economical, but he did not think they bai gov it. 
Mr. Menelaus pointed out that the great element of waste o 
power with the fan, was that they discharged the air at a 
velocity than it was passing through the pit. This had 
endeavoured to be met by raising the l enlarging the 
discharge, so as to discharge the air at the t 
same speed as it came up the pit. If th 








an 





yp of the outlet a SS) 


did not « 


o this there 








was simply unnecessary power, which was thrown away, and that 
was one reason why they only realised from the fan le over 
60 per cent. An important point to be settled was the speed at 
which to drive the fan in order to realise the greatest amount of 


power out of it. Then, as to the element of exp 
wanted a large amount of air it might be ch 
loss of power, because if they drove at a low rate of spee 
must have a larger fan. It was a complicated question, 
understood from Mr. Pearce that they had not yet arri 
most economical point of spee!. But Mr. Wiiltams’ « 
pertinent, knowing that as they had reduced the 
got greater power. As to the cost of coal, he thought any loss 
saving in fuel as between the fan and the flue should be calculated 
at the market value of the coal at the pit’s moutn. He should now 
like to ask Mr. Pearce if their fan did its work satisfactorily, and 
without giving them trouble? 





eaper 





speed th y 










Mr. Pearce said they had very little trouble with the fan, but 
they had two engines, and they changed these about every month 
or six weeks. At first they had sowe little trouble with the 


vay with oil, 


brasses getting hot, and they were obliged to do + 
in and the 


and use grease and water. Then the vanes of the f 
pins got slack, but by screwing them up aboutonce a in 
now little or no trouble; but they drew up a pumpi 
the air was damp, and the machine was wet and slimy, and con- 
sequently more liable to be loose than inadry place. 2 

Mr. Menelaus wished to know if Mr. Bates was satisfied with 
the economy of working the fan? : 

Mr. Bates expressed himself perfectly satisfied. In reference to 
their friend's (Mr. Williams’) question, no doubt a larger fan 
would be more economical as to engine power; but if they drove 
a larger quantity of wind, that must travel at a quicker rate 
underground than if there were not so large a quantity. Suppose 
the fan were going at fifty or sixty revolutions, and they got a 
certain quantity of wind, if they increased these revolutions they 
did not increase the wind in proportion, and that, no doubt, was 
owing to the extra friction which the wind had to contend with in 
travelling at a greater rate underground. : 

Mr. Williams: Here was the same fan workirg in the same 
colliery, under the same conditions, and he found that when they 
drove the fan seventy-six revolutions a minute they got for each 
horse-power 1200ft. of air, but if they reduced the revolutions to 
forty-six they had 2500 cubic feet for each horse-power. He 
wanted to know if there was a probability of that increase going 
on in the same ratio if the fan were brought dowa to twenty 
revolutions ? “a : 

Mr. Bates would not say there was no probability of keeping to 
the same ratio. If, when they increased from forty-six to seventy 
they, meantime, made the airways on the pit proportionably 
large to the extra revolutions, probably they would have the same 
results; but if they increased the revolutions, and kept to the 
same size and airways, it would be impossible to get the same 





result, : 

Mr. Williams pointed out that the great loss seemed to arise 
between forty-six and sixty, and between sixty and seventy tb was 
insignificant. At 46 rev. they had 2500ft. for each horse-power; 
at 60 rev., only 1500ft,; and at 74 rev, they had 1200ft, 
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Mr. Pearce said if they looked at the water-gauge they would 
see the reason for that. 

Mr. Williams said at 46 it was 1jin. water-gauge. 

Mr. Menelaus observed that with an increased water-gauge they 
were drawing an attenuated medium ; and if to the loss of power 
by getting rid of the air at a higher velocity than necessary, they 
added the attenuated column, the loss was enormous. 

Mr. Pearce reminded them that with the furnace they could not, 
by firing as hard again, get double the quantity of air. 

Mr. Williams said when he was at Dowlais, Mr. Dickenson, 
Mr. Atkinson, and some other gentlemen, were making some ex- 
periments with the up-cast shaft, and that when they increased 
the heat of the stack above the point for melting lead the air 
diminished, and when they reached the heat for melting cast iron, 
the quantity of air passing through the grate was small indeed. 
The process was reversed, and as they lowered the heat to 600 deg. 
or 700 deg. the coming up increased. 

Mr. Menelaus said it was the same law, 
tenuated medium and smaller work. 

The President said the statement of Mr. Williams was most im- 
portant, and he inquired if there were any figures relative to the 
matter. 

Mr. Williams said the figures were at Dowlais, but he would tell 
them the whole thing as well as he could. Mr. Atkinson, 
Mr. Dickenson, and one or two others, were at Dowlais, and they 
propounded the theory. He (Mr. Williams), Mr. Menelaus, and 
others, argued the point, and had the best of the argument; but 
though they had the best of the argument, yet next day, on an 
appeal to facts, the facts beat them. They closed all the furnace 
through which air could pass except the grate; they put a wooden 
box through which the air must pass, and fixed three or four 
anemometers in the box out of the reach of the heat. Whether 
the anemometers were correct or not, they were relatively correct. 
They started with the stack cool. The furnace was lit at five 
o’clock, and as the stack got hotter they melted silver, and on te cast 


They got a more at- 







iron. As the stack got hotter the anemometers went quicker, and 
the air passing tl uh the grate increased. At6UU deg. the volume 
was stationary, 70 deg, 16 was less, They melted successively 
zinc, copper, silver, and cust iron, and then the quantity of air was 


insufficient. The conclusion they arrived at was that the enor- 
mous expansion of air produced such a drag on the up side as to pre- 
vent the upw They then left some persons who had 
no record of the figures taken that day to work the thing back- 
ward. These pt heir figures next day, and though 


ur t 
ra current, 
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he did not mean to say it Was anything more than a rough experi- 
ment, and probably the figures were not perfectly agreed, yet they 
were wonderfully like the results which had been produced the day 
before 

The President : That is the same as the underground flue—what 
is calle ‘furnace paradox,” is it not? And you agree there is 
such « thing as the “furnace paradox ”—that is, when you reach a 

.~ 


certain heat there is no more q 

Mr. Williams: I aw conv from that experiment, and others 
made since, that when the furnace reached a certain heat, less air 
passed through the grate. 

Mr. Menelaus said it was just one of those cases where practical 
men were ignorant of scientific facts; and when, at his dinner- 
table, Mr. Dickenson propounded it as an established fact that at 
a temperature of 600 deg. in the up-cast shaft there was more air, 
he was a little startled. But as far as a rude experiment went, it 
was certainly shown at Dowlais that at a temperature of 60 deg. 
the chimney drew more air through the grate; they closed the 
grate and opened the door, but, whichever way, the quantity of air 
going up the chimney was greatest at 600 deg. It was an interest- 
ing tact, because he came to the conclusion that it required a low 
temperature to produce an effective draught for aturnace. He 
thought it was perfectly clear, because with a high temperature 
they had not only a greater drag and higher velocity, but an 
attenuated medium, and conducted a fewer number of particles of 
air up the chimuey. In the one case they had a dense medium at 
a pressure of 15 1b. to the inch, and, on the other hand, an attenu- 
ated medium through the same area; this must travel at a higher 
velocity than the denser, and consequently there was a greater 
drag. And that was just the point—600 deg.—at which they got 
the greatest advantage. 

The President said the point seemed connected with mechanical 
ventilation this way. They had been anxious to discuss that sub- 
ject because they bad always been told this- that there was a point 
in the furnace ventilation beyond which they could not get, and 
that the advantage of machine ventilation consisted in the fact 
that it them « comparatively unlimited power at their 
disposal, But it seemed there was a limit to the power of the 
machine. It appeared that mechanical ventilation, though it 
might be capable of doing so, yet that hitherto it had not given 
them a greater amount of cubic feet per minute than the furnace. 
But he thought it had been proved in the discussion that they 
could get a given power at less expense by the machine than by the 
furnace. 

Mr. Pearce, in reply to questions put, said they had not tried the 
fan with less than forty revolutions. He agreed that possibly 
thirty revolutions might be better if they had up-cast sufheient. 

Mr. Williams said that no coal which they could get was worth 
less than 10s.—he thought it was worth 11s.—-and the mere cost of 
laying a larger up-cast and making the airways large enough was 
nothing #s compared with the cost of coal. tf twenty revolutions 
were sufficient they would make their outlets larger to suit, 

In answer to the President, 

Mr. Pearce said he did not advocate more than from fifty to sixty 
revolutions. 

The President: And that would give an amount of ventilation 
which would not suflice for some collieries. 

Mr. Pearce: Yes, but you are not limited as to size of the fan. 
You can make the fan bigger. 

Mr. Williams: The remedy would be another fan and another 
ventilating pit. 

The President : It is easy to get, I admit, 

Mr. Menelaus: He is thinking of his own case. 

The President : We were speaking of the comparative advantage 
in the same pit, of the fan and the flue, Mr. Pearce’s question 
was this—-Are we, in estimating the eost of the fan as against the 
furnace, to take the coal at the cost to the proprietor or at the 
market value? Now, if there is a saving in the amount of fuel 
consumed in the fan over that of the furnace, the difference would 
be so much the greater if the coal is charged at the market value. 

Mr. Menelaus and other members expressed a decided opinion 
that it should be charged at the market value. 

Mr. Davies (Crumlin) said, with regard to the loss of power in 
Guibal’s fan, he understvod that the Guibal fan had one orifice or out- 
let, which was adjustable by a movable shutter, and as there was 
no fixed area for that orifice it was arrived at by experiment. Now, 
if they got the greatest amount of power at forty-six revolutions, 
and if by increasing the velocity from forty-six to sixty they only 
got, as was shown, 54 per cent. instead of 63 per cent., then he 
wished to ask this—whether that orifice had been moved or the 
outlet increased in the same proportion that speed was increased ? 
If not, it struck him that the great amount of loss must be by 
taking up the air and forcing it through that contracted orifice. 

‘ = Pearce thought that amount of opening was stated in the 
able. 

The President : Did you experiment at the increased speed upon 
the opening as to which would get the best result ? 

Mr. Pearce: We tried the shutter where we could find it best 
before we made the experiment. 

The President: And you opened it more to suit the increased 
velocity ? : 

Mr. Pearce: Yes, 

Mr. Davies : That is not shown here, I think. I saw an opening, 











gave 





but I t . ‘hat to be the opening im the stack. 
Mr. Bates: The shutter was stationary in this experiment. 
in reply to the President, said he considered that 


Mr, Wilkinson, 











where they had 50,000 to 60,000 cubic feet he thought the shutter | 
was of no use, and he detailed the experiments which led to that | 
conclusion. He thought it might be useful with a small quantity 
of wind, 

The President : I understand you to say that one shutter may | 
be quite open for 50.000 cubic feet per minute upwards ? 

Mr. Wilkinson ; Quite open. You cannot tell any difference 
after passing 3ft. 6in. 

The President; But in making experiments up to 50.000 cubic 
feet, you opened the shutter more with the increased velocity ? 

Mr. Wilkinson : Yes, all the way to 3ft. 6in. 

Mr. Bates, in answer to the President, said that when, with 
forty-six revolutions, they had 100,800 cubic feet, there were 
95,888 in the returns. They consumed about fifty tons of coal per 
week, about 4 of which was large. 

Mr. Pearce said they used a very bad quality coal. 

Mr. Menelaus inquired of Mr. Wilkinson what proportion the 
3ft. Gin, opening in the shutter bore to the bottom of the chimney 
connected with the fan? because if 3ft. Gin. opening was anything | 
like the same area as the bottom of the chimney, it was clear that | 
they might open the shutter to 5ft. or 6ft., and they would have 
the precise conditions under which the fan would be worked if 
closed at 3ft. Gin. 

Mr. Wilkinson: I say from 3ft. 6in., with a large quantity of 
wind, the shutter is of no use, but with a small quantity I believe 
it would be of use below 3ft. Gin., that is because the opening is 
near about the same as the bottom of the chimney. 

Mr. Menelaus concurred, but he held that Guibal’s opening of | 
the shutter was an improvement on Nasmyth’s open fan, That 
was admicted on all hands, and Mr. Wilkinson did not expect it, 
because he admitted that driving the fan at a low velocity, he | 
found it advantageous to open the shutter with the increase of 
velocity until he arrived at an opening the measure of the area at 
the bottom of the outlet. He thought Mr. Wilkinson's remarks | 
were a strong argument in favour of, and not egainst, the shutter. 

Mr. Pearce said the shutter did not make so much difference to | 
the quantity of the air as to the power of the engine to drive the | 
fan. They got nothing by opening or closing the shutter, except 
that with some quantities less engine power was required on closing | 
the shutter. 

Mr. Menelaus: It is the relative power of the engine to the 
work done. Mr. Menelaus explained to the President that by the 
“ chimney” be meant the outlet from the fan. The only value of 
the shutter was to utilise the largest amount of power out of the | 
steam engine. If they did not care about a ton of coals it did not 
matter about altering the shutter. If they did not care whether 
they had 20, 30, or 60 per cent. of power, they could dispense with | 
the shutter and introduce Nasymth’s plan. But the value of the | 
shutter was to economise the coal, and 1t would require some nice | 
experiment to prove the value of opening and shutting. 

Mr. Bates said they used about fifty tons of large coal with the | 
furnace at the Gethin pit. That produced from 90,000 to 100,000 | 
cubic feet with the fan, and getting 100,000 cubic feet they con- 
sumed the same quantity of coal, only about # 





$ was small. 

The President: Then the difference is as between the relative 
ecst of large and small coal ? 

Mr. Bates : No; the quantities are different. In the furnace 
you get 90,000 to 100,000, and in the machine over 100, 000ft. 

Mr. Winsor Richards was surprised to find that at the speed of | 
ten revolutions there should be any hitch in the engines. They 
every day saw engines going 100 revolutions a minute without a | 
hitch—with ample bearings and white metal used. But Mr. 
Pearce’s question had not been answered as to the price of large and | 
of swall coal, and until that was done they could not tell the re- | 
lative cost of the two modes of ventilation. 

The President said the market value would be different figures 
according to the quality. 

Mr. Pearce said that as to the speed, they had gone seventy-five | 
revolutious, and he dare say they could continue at that. As Mr. | 
Richards said, it was only a matter of surface and bearings and | 
good fittings. But they found fifty to sixty the more ecoaomical | 
speed, and they had no trouble, 

Mr. Thomas (Khymney) inquired of Mr. Bates the comparative 
depth of the two pits where machine and furnace ventilation were 
respectively employed’ The great advantage of mechanical 
ventilation was that they could bring a large quantity of coal from 
shallow pits. 

‘the President : At a greater depth the flue holds its own. 

Mr. Bates said the up-cast of tue furnace was 90 yards, and the 
down-cast connected with it 130 yards. The up-cast for the fan 
was 130 yards; there was a down-cast at the same depth, while | 
another was 2U0 yards. 

Mr. Thomas said a greater advantage was that they could apply | 
the fan on the surface-—on the crop of the seam—anywhere. 

— President: The same with the flue; but there it is not so 
effective. 

Mr. Lewis thought they should know the length of the airways, 
the number of splits, and the precise condition of the furnace and 
ventilator, before they could estimate the relative cost. 

The President: It has not been stated that this machine pro- | 
duces as high a quantity of airas is produced by furnaces in the 
South Wales district. 

Mr. Thomas: Yes; taking the depth of shaft into consideration, 
the furnace had an advantage in deep shaft. 

Mr. Wilkinson said the machine had not been applied to any 
deeper shaft than theirs, which was 300 yards. 

Mr. Bates (replying to Mr. Lewis) said if they looked at the 
proceedings of the first meeting where mechanical ventilation was 
discussed they would find he had given a comparative statement | 
between Striive’s ventilator and the furnace at Risca. The | 
experiments were taken at the identical places. The upcast shaft | 
was 70 yards; with the furnace they got 28,000 cubic feet per 
minute, and with Striive’s ventilator they got it up to something 
like 50,000 cubic feet. In answer to a further question, Mr. 
Bates said that at Cyfarthfa, where the machine was applied, the 
air had to travel a greater distance than where the furnace was in 
use, but there was not much difference. 1n his opinion mechanical 
ventilation was the best under all circumstances, except where the 
pit was of a very extraordinary depth. 

The discussion then terminated, 

The President remarked that the paper had been a valuable one, 
and had elicited discussions eontaining very valuable information. 


Mr. BasseTt’s PaPek ON Patent FUEL. 

The President said the next business was the resumption of the 
discussion of this paper. Mr. Basset was unable to be present, but he 
had written to say be wished it stated that within the last few 
weeks the directors of the London Patent Fuel Company had sold 
their interest in the patent to the Compressed Coai Company at 
Sydney, who had decided to reduce the royalty to 6d., 5d., and 4d. 
per ton, depending on the quantities manufactured in any one 
year. They were about improving their machinery, which would 
enable them to produce fifty or one hundred tons in a day of ten 
hours, and it was hoped they would soon be able to state that 
they made the blocks waterproof. He (the President) had also had 
a rather long letter from Mr. Hoskold, which he might summarise 
by saying that Mr. Hoskold demurred to Mr. Bassett’s proposal to 
use starch from potatoes in the manufacture of patent fuel, and 
that he was about to produce patent fuel by a process cf his own, 
which he was about to patent. He would communicate the result 
to the members on another oceasion. 

Mr. Birkbeck, in reply to the President, said that Mr. Brogden | 
was making some experiments, of which he would probably be able 
to give information at the next meeting. 

The adjourned discussion of the paper on 

Daviss’ SELF-ACTING STEAM STRIKER. 

The President inquired what saving Mr. Davies considered 
would be effected by adopting the striker ? 

Mr. Davies said the smallest smithies where the striker had been | 
adopted were where there were four fires, to each of which 


| for taking it out, and so on. 


| the dies not being moved out of the hammer. 


| winding. 


| the thing 





there had previously been a striker and an assistant. When the 
steam striker was applied two of the men had been still retained, 
not so much on account of the striking or doing heavy work, but 
If they went into the question of 
the economy effected by the striker, it had been found that, 
practically, there had been a saving of about 66 per cent. as cov - 
pared with the cost of doing the work by hand, For iustauce, 
work which had cost 1s, 8d. had been let at 7d., and the men who 
worked it at that price could earn more money than they did by 
hand. 

The President presumed the saving would be the greater in 
large establishments. 

Mr. Davies did not think there was any limit to the class of work 
to which it might be applied beyond that he might state that the 
object of the steam striker was not to dispense with the steam 
hammer, but to do a certain class of work which the steam hammer 
in its ordinary form could not touch, such as tapered and angular 
forgings, moving about in a circle, or, in fact, striking a blow in 
any given direction. For instanee, they supposed it was neces- 
sary to get the greatest effect on the iron while it was hot, and 
they knew that to do that they must get the maximum effect of 
the hammer to bear on it while it was in its hottest. state. If they 
wanted to get at the true comparison of the effect of 
the striker, it was absolutely necessary to take the case 
and they might 


of an ordinary fixed hammer, suppose 
it to be a hammer of three-feet stroke. If they put 
under that hammer an ingot 18in. thick, they not only 


took away half the useful efiect, but they took it away at the 
wrong time—that was supposing the effect of the blow to be, as 


| was generally understood, by multiplying the weight of the hammer 


into the square of its velocity in feet per second at the moment of 
impact— because falling through half the space it had only two- 


| thirds the velocity, and that was without taking the qucstion of 


economy of steam into account at all; because if they did they 


| would find that working an |8in. stroke with a 3ft. cylinder they 


would sacrifice 25 per cent. of steam at each stroke. Now, to take 
a steam striker for comparison, namely, with a hammer of 150 lb, 
weight when at rest on the face of the anvil. This would corre- 
spond to a “C” size striker, which was actuated by a steam 
cylinder Gin. stroke, and hammer arm of 4ft, moving through 54 
deg. As the effective height of the fall would be approximately 
the sine of that angle, they would get 3}ft. as the effective height 
of the fall, which it would be bear enough to call 3ft. Now, sup- 
pose, as before, that they had a piece of iron ]8in. thick on the 
anvil, it was simply necessary for the smith to open the hydraulic 
cock, the striker being fixed, and the hydraulic arm was raised 
through a space of 15in.; it was, therefore, capable of maintaining 
its full effect on the iron while in its hottest state; and, conse- 
quently, the ingot was penetrated to its core. Then the advantage 
of working with any number of anvils or swage blocks might be 
readily seen by a comparison of the striker with an ordinary 
direct-acting fixed hammer. Suppose, for instance, six 
smiths to be «ccupied on various classes of work, such as 
to necessitate the changing of dies or swages once or twice 
a day. If tle.e six smiths were working with a fixed hamwer, 
supposing they had to change the dies once only in the day, w hat 
would be the result? Assuming it took half an hour to change the 


| fixing or swage, they found there were six smiths who could not go 


on with their work, being a loss of time equivalent to three hours 
for one man. If they puid 5s. a day wages, that would be—three 
hours at 6d.—1s. 6d. Supposing these to be attended by three 
helpers at 3s. 4d. a day, that would be 6d., which, added to the 
Is. 6d., made 2s. a day, 12s. r week, or £31 4s. per annum, as 
the total cost of changing and fixing the swages. Now that wasa 
direc ng which would be effected if the men were engaged on 
i es of work, and which, so far as he was aware, could 
not be effected in any other way. But as a dozen different swages 
might be fixed in the circle round which the striker turned, it 
would be seen that the whole of that time, equal to £31 4s. per 
annum might be saved. ; 

Mr. Meneluus said they had present a distinguished old-fashioned 
hammer-maker whom they would be glad to hear. ; 

Mr. C. H. Carbutt (Bradford) said he had not intended saying 
anything about the steam hammer. He had, however, seen the 
striker working in the Paris Exhibition, and was much pleased 
with it. It was well-schemed and did great credit to Mr. Davies. 
For bending angle-iron it was most useful, but when Mr. Davies 
compared it with the steam hammer his comparison was out of 
place. In his own plan he did not show any dies, and therefore he 
(Mr Carbutt) did not see how he could compare it with the steam 
hammer. Most steam hammers were worked with loose swages, 
Neither did he 
think it would take half an hour to move the swages from the fixed 
hammers; if it did he should get rid of his men. 

The discussion on the paper then closed. 

New MEMBERS. 
The President stated that he had just received the report of the 





| serutineers, and he had to announce that the following gentlemen 


had been admitted into the Institute:—Mr. Hugh Bugg, colliery 
manager, Glamorgan Coal Company; Mr. Osman Barrett, colliery 
proprietor, Mitcheldean; Mr. Jobn Warren, engineer and land 
surveyor, Newport; Mr. Morgan Keynolds, mining engineer, sur- 
veyor of collieries, Neath; Mr. G. F. Adams (graduate), mining 
engineer, Cardiff; associate, Mr. Lewis Davies, colliery proprietor, 
Cardiff. 
OVERWINDING AND ACCIDENTS IN SHAFTS. ’ : 

The President stated that the next business was Mr. Fairley’s 
paper on the above subject, read at a previous meeting, and he 
thought it would be wel to include in the discussion the paper by 
Mr. King, **On King’s Patent for Prevention of Accidents in 
Colliery Drawing Shafts, and Overwinding.” 

Mr. King attended with a model of his patent, and Mr. Ormerod 
also exhibited a model of his invention to prevent overwinding. 

The discussion was mainly of a conversational character, and 
would be unintelligible apart from the models, to which frequent 
reference was made illustrative of the replies to questions pro- 


| pounded to Mr. King and Mr. Ormerod. 


Mr. King submitted that his invention would prevent accidents 
from the rope breaking in the shaft, and Mr. Ormerod on the other 
hand stated his was simply applicable to the prevention of over- 
He said that they and others had tried inventions to 
catch the cage when ropes broke, but so far he believed with only 
partial success. He knew three cases in his neighbourhood where 
had failed, and the modern application of wire rope 
guides rendered the difficulty all the greater, especially on account 





| of the wire being greased. 


Mr Birkbeck said that at Tondu they had for some years em- 
ployed Owen’s safety cages; they had three accidents, and in each 
case the rope broke between the head-gear and the engine, close 
to the engine house, and the eateh acted as it was intended to do. 
He described the particulars of the accidents in question, giving 
the weight of the trams, Xc. : 

Mr. Ormerod said Owen’s patent was adopted in the cases to 
which he had referred as failures. He then thought the difficulty 
would be much diminished if everybody would employ wooden 
conductors instead of wire ones. . 5 

After some further conversation in which Mr. King instanced 
one or two cases in which his patent had effectively answered in 
time of accident in the shaft, ; 

The President said he had received a letter from Mr. Fairley 
stating that his suggested arrangement to prevent overwinding 
would not apply where the average speed exceeded 12ft. per 
second, 

Papers were then read on ‘‘ The Assurance of Miners’ Lives,” an 
on ‘The Brendon Hills Spathose Ores and Mines,” by Mr. James 
and Mr. Morgan. The discussions on these papers 'were postponed. 

A paper by Mr. Beor on ‘* The Pomerance Lignite Mines,” was 
taken and read, It will be discussed at a future meeting. 

The proceedings then terminated and the members afterwar 
dined together at the Castle Hotel, 
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PUBLISHER'S NOTICE. 
+,” The Publisher begs to announce that next week's edition of THE 
ENGINEER will be published on THURSDAY AFTERNOON, instead of 
Farpay (CuristMas Day). Advertisements intended for insertion 
in that edition must be sent to the Office not later than Six O’cLock 
on WEDNESDAY EVENING, 


There is reason to believe that the weekly sale of THE 
ENGINEER is actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence. 

*.* With this week's number of THE ENGINEER we issue, as 
Su; plement, a Vable of French and English Measures for office use. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribersjare requested to notify the fact at the Ojice 
should they not receive it. 








*.* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX O’CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN FARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FriDay. 








TO CORRESPONDENTS. 


*." We cannot undertake to return drawings or manuscripts, and 
must therefore request our corre: to keep copies. 


lota.—Bauérman's treatise ‘‘ On the Manufacture of Iron.” 

A. L. (Straw Paper).—A /etter lies at our office for this correspondent. 

E. M.—Juckes’ grates have been applied to Cornish boilers with much success, 
we believe. 

Griovucester.—The plan would answer if you could contrive efficient 
couplings. This we believe to be impossible, 

There is a gunnery instruction book written for the use of naval 
, which you can oblain, we fancy, through Messrs. Spon, of Charing 
, or Messrs. Lockwood, 

ll. B.-- Your last idea is by no means the worst that has been prope 
if you think proper to put your views into the shape of a short letter 

be happy to publish it, 

'. E. N.—-We read the word priming, not spinning, and we cannot make any- 

thing else of it now. We will endeavour to comply with your wishes, and 

supply you with the information you require. 

v. G. (Plantation Mills).—We could not spare tie space required to treat 
the subject fully. Your best plan will be to buy Eade’s treatise ** On 
the Working of Steel,” which you can get from Spon or Lockwood; if you 

are then at a loss, write to us again. 

F. A. M.—Burgh's treatise **On Sugar Machinery,” published by Messrs. 

Spon, will furnish you with all the information you require. You will find 

a series of papers, profusely tlustrated, on sugar machinery, in THE 

ENGINEER, Vol. xx. 

C—We do not dispute the mechanical possibility of constructing a stone 
arch bridge across the Channel, but we do dispute its commercia! practi- 
cability, and we know that the required end can be attained by simpler and 
cheaper means, The days of stone arches have passed away for ever, and 
if is simp'y waste of time to elaborate any scheme contemplating their use. 
Recessep Battrery.—We donot think Mr. Reed deserves all the hard things 

you say of him. You are obviously in the wrong when you condemn the 
balanced rudder We are not aware that Mr. Reed ever claimed to have 
invented it—indred, it was known to the Chinese centuries ago—but we 
think that Mr. Reed deserves some credit for adopting an invention which 
greatly facilitates the manawuvering of ships of war. 

T. H. (Waligate)—1. 4? 60 deg. and Win. pressure one cubic foot of air 
weighs 520°8 grains; and one cubic foot of hydrogen, 36°1 grains. The 
maximum weight, therefore, which the above hydrogen can lift is something 
just under 520°8, minus 36-1, or 484°7 grains. 2. Compress this hydrogen, 
and its density increases ; that is, approaches nearer to that of air. It will, 
consequently, be less buoyant in air ; in other words, its lifting power will 
be lessened. 3. We don’t understand the question. 

T. 8. (Oidfield-road).— The space surrounding your plunger is altogether too 
large. Take away the foot valve next the plunger stuffing-box, and fillin 
as much of the space as you can with wood blocks. A block may be put in 
on each side the plunger, with a semicircular cavity in it ; these two put 
together will make a circular bore within which the plunger will work 
loosely. Write to Mr. Marshall, the secretary, 84, Newhall-street, 
Birmingham. 

T. H. W.—So many conditions vary the expense of the lime light that your 
question cannot be briefly answered. There are two kinds of lime light 
jets ; one in which the gases mix before they reach the nozzle, and the other 
wherein they mix after leaving the nozzle. The former gives most light, but 
requircs more skill to manage ; the latter gives less light, and consumes 
more oxygen. These burners, with taps, seli from \5s. to £2 or £3 each, 
according to quality. The great expense of the light is caused by the gas 
bags, which cost much, and if often used will not last more than a year or 
two. Gasometers are cheapest, though cumbersome, and when well made of 
zine will last for years. Leaving the first cost of the apparatus out of the 
question, the lime light is a cheap one, because a shilling’s worth of chlorate 
of potash will produce enough oxygen to keep one light going the whole of a 
tong evening. Possibly we may give a practical article on the subject 
shortly. With the first, and best kind of lime light jets, there is danger of 
a deadly explosion in careless or unskilled hands. Mr. Browning has 
lately introduced a remarkable little electric lamp, which gives a steady 
light with a siz-cell Grove's battery only. We do not know how it will stand 
the test of experience, but the preliminary experiments seem to show that it 
will be a formidable rival to the lime light. You had better see it. 
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VALVES FOR PUMPING GAS. 
(To the Editor of The Engineer.) 

S1m,—Any of your correspondents versed in gas engineering will greatly 
oblige me by saying what material has given the best results in the form of 
valves for pumping gas. T.N 

December 15th, 1568, 


OLD STEAM BOILERS. 
(To the Editor of The Engineer.) 
S1z,—Can any of your correspondents cite instances of high-pressure steam 
boilers, regularly worked—say at 30 Ib. per square inch—that they have been 
in use for twenty or thirty years without expensive repairs? 


Coventry, December 15th, 1868. T. Y.B. 





VELOCIPEDES. 
(To the Editor of The Engineer.) 

S1x,— Would any of your correspondents give me, through the columns of 
your valuable paper, the address of two or three of the principal velocipede 
manufacturers in the kingdom ? A Constant READER. 

Rhyl, December 15th, 1868. 

WAGES CALCULATING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—In your paper of the 28th ult. I notice an inquiry for tables by which 
to calculate workmen’s wages. If your correspondent “‘ Lex ” will favour me 
with his address I shall be happy to give him full particulars of a small 
wages calculating machine I brought out some few years since, and which is 
in use at several large works, With it a lad can, in a very short time, calcu- 
late the wages of several hundred men, at rates varying from 1s. to 10s. per 
day, and from one half-hour to 180 hours, half-hours included. 

22, Ruperra-street, Newport, Mon., 

December 9th, 1868. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 22nd, at 8 p.m. 
—The Annual General Meeting. 

SOCIETY OF ENGINEERS.—The next ordinary meeting of this Society will 
be held on Monday evening, 2ist December, 1868, in the Lower Hall, Exeter 
Hall, Strand. Continuation of — “On the Application of Steam to the 
Cultivation of the Soil,” by Mr. Baldwin Latham, President of the Society. 
The chair to be taken at half-past seven o’clock precisely. 





Henny J. Cooxg. 


THE ENGINEER can be had, by order, from any newsagentin town or country,and 
at the various ratlway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s, 9d. 
Yearly (including two double numbers) £1 \\s. 6d. P 
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BIRTE. 
On the 16th inst., at 14, Groombridge-road, South Hackney, the wife of 

S. B. Newton, Esq., C.E., of Lacknow, India, of a daughter. 


THE ENGINEER. 


FRIDAY, DECEMBER 18, 1868, 























WOOLWICH AND THE WAR OFFICE. 

A FEW weeks ago, when the details of the scheme for 

the reorganisation of the Arsenal at Woolwich had 
scarcely emerged from the cloud of mystery which sur- 
| rounded them, we took occasion to lay them before our 
readers, and to point out to the public the dangers of 
carrying such a programme into practice. Our criticisms 
were given witha certain amount of reserve, for, at that 
time, the War Office proposition was not clearly and 
openly laid before the world, and we hoped that the 
strong objections raised by the Press, coupled with the 
disapprobation of those who are in a position to com- 
| prehend the bearings of the case, might have the desired 
effect in causing a modification of the scheme, or, at all 
| events, its postponement until the time should arrive 
when it could receive the approval or disapproval of the 
House of Commons. Nor were we altogether without 
ground for hope, for on the 4th of the present month an 
announcement appeared in the columns of the “ leading 
journal” to the effect that an order had been received at 
Woolwich suspending the proposed reorganisation of the 
Ordnance Select Committee and other contemplated alter- 
ations in connection with military reform uutil the feel- 
ing of the new Parliament could be elicited on the sub- 
ject. Weconfess we read the paragraph which conveyed 
| this information with pleasure, coufirming, as it did, the 
| opinion which we had previously held as to the desirability 
of suspending all action in the matter until the measure 
had been freely discussed. But, unfortunately, we were 
destined only to have afforded us another prominent ex- 
ample of the indecision with which large and important 
measures of reform, good or bad, are dealt with by the 
War Office authorities. Four days later, on the 8th, the 
satisfaction we had derived from the perusal of the first 
announcement was dissipated by the appearance of another 
in the same journal. This last paragraph informed us that 
Brigadier-General Lefroy, R.A., then holding the office of 
President of the Ordnance Select Committee, had been 
appointed Director General of Ordnance and Commandant 
of the Royal Arsenal, and that the office of Deputy- 
Director-General of Ordnance and Deputy-Commandant 
of the Royal Arsenal had been awarded to Colonel Mil- 
ward, C.B., R.A., the then Assistant-Director of Ord- 
nance. 

This unfortunate announcement was concluded with the 
following sentences :—‘“The want of a supreme head over 
“the vast establishments in the Royal Arsenal, has long 
“been felt, the departments having worked independently 
“of each other,” and “the constitution of the present 
“ Ordnance Select Committee will be considerably modified. ” 
We are very curious to know the authority for the state- 
ment contained in the first of these sentences, We are 
quite aware that General St. George, the late Director of 
Ordnance, some time ago suggested, that in his opinion 
the appointment of a head of the Arsenal might not be 
without advantage, but we never heard that he gave so 
absurd a reason for his opinion ; then, on the other hand, it 
is notorious that Lord Panmure, Lord Hartington, General 
Peel, and the late Lord Herbert have all expressed them- 
selves very strongly against any change of this nature, in 
the constitution of the Arsenal. It should be remembered 
that the scheme is not by any means of recent origin ; off 
and on for the last ten years, it has been a subject of con- 
tention in Pall Mall, and the following extract from a 
memorandum by Lord Herbert when in office, shows us very 
plainly what opinion he entertained of its expediency; 
“Itseems to me, therefore, that to disturb the existing 
arrangements in order to produce a uniformity which 
would only be (?) internal, is inadmissible.” The mere 
fact that the departments have hitherto worked inde- 
pendently of one another can scarcely be urged as a cause 
for change. Supposing that there are continued, or even 
occasional disputes between the departments, some 
such arrangements might be admissible ; but in reality, as 
we have before pointed out, there is no fear whatever of 
any clashing, the three manufacturing departments are as 
distinct from each other as any three private establish- 
ments in the same town. But if a head of the Arsenal is 
a necessity, the office must be differently constituted. As 
the matter stands at present, the officer holding this 
position can give any instructions to the heads of depart- 
ments, whichthey are bound to carry out ; but fortheresults 
of these instructions the head himself is not responsible. 

It is true that some saving in a pecuniary point of view 
would appear to result from the adoption of the new 
scheme. The Ordnance Select Committee exists no more 
in its old form, and the item of salaries will accordingly 
disappear from the estimates. In combining the duties 
of J)irector-General of Ordnance and President of the 
Select Committee, a portion of the salary of one of these 
offices is saved ; but, on the other hand, General Lefroy 
will receive £200 a year more than General St. George 
was awarded, and Colonel Milward will be paid £300 a year 
more than the heads of departments at present receive. 
There are other officials also to be provided for, such as two 
directors of ordnance, to be employed at Woolwich in work 
hitherto performed by the select committee and some 
others. Nevertheless, we have, no doubt, a distinct saving 


how much the nation may lose by inefficient management 

and waste. 

It is impossible to ascertain clearly upon whose authority 

these changes are made; but there are curious features in 

the general carrying out of the scheme which should not be 

passed over. It will be remembered that the late ministry 

went out of office on the 3rd of the present month. On 

the 4th we had the announcement that the pro changes 
at Woolwich were suspended till the meeting of Parliament— 
a statement in every way satisfactory, and one which might 
have been canatel under the circumstances. On the 8th, 
or the following Tuesday, we were informed that the pro- 
posed appointments had been made in face of the statement 
to the contrary, published on the 4th. A dispatch was 
sent to the heads of departments at Woolwich offli- 
cially informing them of the appointments and in- 
structing them in their duties with respect to the 
new commandant. This document is a very extraordinary 
one. In the first place, it is dated the 3rd, the day on 
which the ministry resigned, and this date has been 
palpably altered by erasure from the Sth. It is signed by 
General Sir E. Lugard, the permanent Under-Secretary, 
and it is also evident that this signature is the result of 
second thought, for the writing is on the place of a similar 
erasure of a previous signature ; whose? There is also an 
important interpolation which deserves explanation. 

When the appointments were being made, the superinten- 
dentof stores atthe Arsenal, Captain Gordon, at once refused 
toserveunder thenew Administration, and accordingly words 
were introduced into the despatch modifying the command- 
ant’s jurisdiction over the Arsenal generally to the “ manu- 
facturing departments” only. Unfortunately, this interpo- 
lation was only half done, for the concluding clause of the 
dispatch remains unaltered. Thus, in the first part General 
Lefroy’s power is confined to the manufacturing depart- 
ments—about two-thirds of the Arsenal—while, by the 
latter, he is empowered to rule over the whole. 

But how came it that these changes were made, or indeed 
that the scheme itself was carried out after the announce- 
ment of the 4th? We cannot answer this question, but 
there is a curious coincidence in the fact that the despatch 
was originally written on the day on which the Commander- 
in-Chiet had a meeting with Sir John Pakington, namely. 
Saturday the 5th, and moreover that the Duke of Cam 

bridge has all along been strongly in favour of the scheme, 
which, if carried out, would place the Arsenal on a more 
military footing. 

We have no space, at present, to enter upon the question 
of the Ordnance Select Committee and its substitute. We 
may possibly consider it in a future article. 


A FUTURE FOR RAILWAY ENGINEERING, 

From the course of events in the past session of 
Parliament it appeared that, in consequence of the 
financiering of railway directors and their ill-advised 
exactions on the public, the railway system would 
pass into the hands of the Government, the thin 
end of the wedge being driven into the Irish rail- 
ways. The telegraph measure is certainly ominous, and 
railways are decidedly threatened, though the menace does 
not come now from the old quarter of the Board of ‘Trade, 
but from that Frankenstein of galvanised commercial 
activity, the General Post Office, not only letter distri- 
butor, but general parcels carrier, exchange remitter, 
savings’ bank keeper, government annuity seller, dog 
licence dealer, and telegraph conductor. From time to 
time driven off the packet boats by the Admiralty, it has 
set its eyes on the railways, and the short-sighted directors, 
if not fascinated by the rattlesnake, have at all events 
made the way easy for annexation. The railway system 
has taken its ground on the principle of cheap conveyance ; 
lines of country have been touted for and contested on this 
plea, and at length, in a time of general pressure and dis- 
comfort when incomes from railway securities have made 
default, fares and rates are raised, season tickets and 
residentiary arrangements interfered with, and trains 
taken off; all this occurs with a parliamentary inquiry 
pending, and with the full triumph of a cheap government 
system in Belgium before us. 

It really seems as if the railway directors, at all times 
heedless of the public interests, and, therefore, of those of 
their companies, had become even more indiscreet than 
usual, and, by vexing the public, lost the protective cry of 
“ private enterprise against Government monopoly,” which 
has so long stood them in good stead. Although the passing 
of railways under Government administration promises to 
be attended with great advantage to the commerce and 
agriculture of the country in the mere economical con- 
veyance of agricultural produce, manure, lime, fuel, mine- 
rals, raw materials, and manufactures, yet the lopping off 
from the private enterprise of the country such a branch 
as railway engineering would be to inflict on it a serious 

low. 

There is all the difference in the world between the 
energy and vigour of private enterprise and those of the 
best organised public department, even under favourable 
circumstances. This is well enough seen with regard to 
India, and if it had not been for the energy of English 
civil engineers and contractors, and the subsequent _parti- 
cipation of those of France, French railways would have 
fared far otherwise under the auspices of the Corps des 
Ponts et Chaussees than they have done. We look upon 
the case of Belgium, a small country following the lessons 
of its neighbours, as altogether exceptional. Such a system 
would altogether have broken down in France. It is private 
enterprise and civil engineering which have not only given 
us railways, but a vast development of iron construction and 
machinery, valuable apart from railways. To cripple this 
great branch of industry would be equivalent to cashiering 
half our merchants or mill-owners, There is no class of 
government clerks in the Post-oflice or the Admiralty, no 
class of military or civil engineers in our dockyards and 
arsenals, even with the practical advantage of drawing re- 
cruits from the civil ranks, who are at all equivalent to 
our engineering body. Men like Brunel and Samuel 
Bentham may invent, others may be called upon to plan, 








of some hundreds can be shown; but we cannot ascertain 
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on the main practical point of the money arrangements, 
which makes the efforts of the best men of little avail, 
even if not abortive. There is no one who doubts that a 
railway department of the Post-office would only become a 
kind of Admiralty, with pig-headed old clerks to check 
and foil improvers and inventors, and that the controver- 
sies now goivg on in the papers about the Admiralty would 
be transferred to the Post-oftice. 

If, therefore, by the continued mismanagement, jobbery, 
and breach of trust of directors, railway engineering and 
construction should be directed by the Government, the 
national loss would be very great. The Government can 
now draw from its ranks Sir Wm. Armstrong or Mr. Reed 
to supply its service temporarily or permanently, but 
officers of the Government cannot engage temporarily in 
private service without loss of time, penalties, and super- 
annuation, and these considerations prevent anyone from 
permanently leaving the public for private service except 
under extraordinary circumstances and for chief appoint- 
ments. These are details which are not often thought of, but 
in a national point of view are of great importance. It is, 
consequently, sincerely to be wished that an absorption of 
the railway system may be averted, though in the sharp 
struggle between English and foreign industrial interests 
the question of cheap transit cannot be long neglected. It 
is very true we have not such Jengths of line from and to 
a port as most of the continental manufacturers; but this 
advantage is being constantly diminished by the effects 
of railway congresses and conventions on the Continent, 
and the consequent reduction of fares. Everyone of these 
reductions brings down toa seaport,to compete with us, the 
produce of some inland district, where the rates of provi- 
sions and labour have not yet been equalised; on heavy 
aud cheap articles a shilling a ton is not to be disdained. 
In some instances the articles are taken to a port, which 
gives a shorter voyage than our's to the competing foreign 
market. 

The reduction of railway rates is as sure to be demanded 
by chambers of commerce here as it is abroad, and it 
cannot be evaded. In fact, the present activity in plans 
for cheap railways does not proceed from the scheming of 
fruitful inventors, as is supposed, so much as from the 
influence of public opinion affecting the engineering world. 
So long as gaps and branches were to be filled up, 
manufacturers and mine owners were content with 
dear engineering, that is, they did not trouble themselves 
about it, because they wanted a railway at any price. This 
may have deceived railway directors, managers, and engi- 
neers, and they are apt to lovk with little seriousness on 
what they consider the schemes of inventing engineers. 
Public opinion is, however, from various circumstances, 
going in the direction of cheap railways, than to the exac- 
tions of companies, the competition of foreigners, and the 
example of foreign countries, well known to every mer- 
cantile man who travels. With public opinion favourable 
to any extent, the inventors will get support against their 
opponents, and against existing interests. Just as the 
canal or navigation adventurers forced their way in the 
last century, and the railway pioneers did in this, so will 
the cheap railway people. The matter bas gone much 
further than when Trevithick, Thomas Gray, and James 
projected railways, four now all isready to hand. Hence if 
such a line as a cheap Brigkton line is carried, it will give 
as much work as the Liverpool and Manchester Railway 
led to, and there will be enormous work on the Continent 
and the colonies. People here have very little notion of 
the outcry for cheap lines, or tramways, as they now call 
them, in countries which are deficient in capital, and have 
found the disadvantage of trying to get a railway witha 
six per cent. guarantee during an English pauic. 

If any such system of cheap railways shouldtake a start, 
it will not only give a quaxtity of work to engineers, con- 
tractors, machinists, and iron-masters, but it will stave off 
railway absorption. It will not be of much good for the 
Government to acquire existing lines, ifnew through lines 
are to start up under very different auspices. The future 
of engineering is therefore as much in this cheap railway 
system as anything. The wonderful accounts given of 
what has been called the Fell railway, have made a great 
sensation abroad, where they expect all the great mountain 
chains of the world to be crossed at express speed at the 
cost of amacadamised road. They would much more wil- 
lingly countenance a cheap railway and contribute to it 
than to a complete railway. The financial disaster and 
small pecuniary success as yet of the new railways in South 
America and other foreign countries, also indispose the 
foreign and colonial gove:nments and public to the full 
railway system, which they connect with financial and 
contracting companies. Thus abroad as well as at home 
there is a strong disposition for cheap railways. As the 
Americans are also trying their hands in this way, and 
their fame and the American system are also known by 
the voice of the traveller and their own citizens, we are in 
danger of having them, too, for rivals in foreign markets, 
unless we can make a head. The 4ft. 8$in. gauge has had 
a great advantage that by its development it readily pro- 
vided for the supply of new and second-hand stock in 
large or small quantities, and thus facilitated many an 
undertaking. Until a gauge is settled for cheap lines, and 
so long as various inventors are at work, there will not be 
the same readiness to supply plant for contractors, or 
for working, but this will be only temporary, just what 
took place with Stephenson, Brunel, and Braithwaite for 
atime. The real obstacles to cheap lines always have been 
that engineers and contractors have wanted to have the 
full weight of rails and engines, which manufacturers like 
to supply, and that they prefer a job of a million or two 
millions to one of a hundred thousand or two hundred 
thousand. There are many men, however, in the present 
day who will be very glad to creep if they can at length 
get the chance. 


GOOD AND BAD VACUUMS, 
_ Since the publication of an article on air pamps in our 
impression for Nov. 20th, we have received several letters 
from correspondents troubled with bad vacuums, asking 
how they are to set about obtaining better. To answer 





iMgividually every correspondent who applies to us for 
advice would be impossible, and, under the circumstances, 
the best thing we can do is to point out a little more fully 
than we have already done the principles which should 
guide engineers in the construction of air pumps and con- 
densers, leaving to the ingenuity of our correspondents 
the task of applying these principles in practice, either in 
the construction of iew condensivg apparatus to take the 
place of that which is defective, or in modifying and im- 
proving condensers and air pumps which admit of being 
made better than they are. 

It seems at first sight almost superfluous to point out 
that the air pump of a condensing engite is intended to 
withdraw from the condenser all the injection water, all 
the condensed steam, and as much air and vapour as pos- 
sible. In reality it is not superfluous at all to state this 
much ; we have received drawings from correspondents in 
trouble, which prove that the air pumps of which they 
complain were constructed without thesmallestnotion on the 
- of their designer of the purpose they should really serve. 
n one instance, among others, the air pump consists of a 
single acting cylindrical plunger, working in a square box, 
having a an content equal to about fifteen times that of 
the plunger. The condenser proper, is a box of similar size 
placed on top of the air pump, and containing a perforated 
injection tube about the same dimensions as the plunger. 
The valves are of stiff india rubber, beating on perforated | 
seats ; and the area of passage through these seats is about 
half that of the indiarubber discs, Such a condenser only | 
lacks one condition to render it the worst which it is possi- 
ble to construct. Put the condenser underneath the air 
pump and it would be perfectly bad, if we may use the 
phrase, as it is, a fluctuating vacuum of 15in. to 2Vin. of 
mercury is obtained instead ofasteady vacuum of at least 25in. 
By considering the defects of this condensing apparatus, 
we shall best point out to our readers what things they 
should avoid, and almost equally well what they should do 
their best to secure. 

In the first place let us see what would take place if the 
engine were started without blowing through. If the 
plunger were at the end of its outdoor stroke, the moment 
the engine began to move it would, by entering the pump 





condense the air within ; but having a cubical content of 
only one fifteenth that of the chamber, it would increase | 
the tension of thecontained air by not quite one pound per 
square inch only. ‘The area of the under side of the exit } 
valve on which this extra pressure, such as it is, would 
act, is not more than haif that of the other side of the 
same valve exposed to the pressure of the outer air, there- | 
fore it follows that before the exit valves lift at all 
from their seats, the pressure within the pump must 
reach 28 lb. per square inch. Once lifted, the effective area 
becomes the same on both sides of the disc or flap, and the 
valve will be kept open by a difference in pressure of an 
ounce or two; just, in fact, by what is required to over- | 
come the weight and stiffness of the Indian rubber. | 
But in setting about obtaining a first-rate vacuum it 
must be consequently borne in mind that “the first blow 
is half the battle.” In other words, the point of the utmost 
importance is to get the foot and delivery valves of the 
air pump lifted oif their seats as soon as possible, and 
with the least possible force. In the apparatus under con- 
sideration, a rise of pressure of a single pound per square 
inch is powerless to move the valves, and, as a consequence, 
the pump might run for ever without expelling a single 
inch of air. A few seconds after the engine has been | 
started, steam rusbes into the condenser, still perfectly iso- 
lated from theairpump. This steam is in the first instance 
condensed by the cold metal, a partial vacuum is formed, 
and injection water enters. Condensation will then pro- 
ceed till the condenser is full of hot water. Then the 
back pressure rises in the cylinder till the resistance of | 
the foot valves loaded with 147 lb. of atmospheric pres- | 
sure—which the air pump has failed to diminish—is | 
overcome, and the contents of the condenser rush into the 
air pumpchamber. On the next return stroke, the pump- 
plunger finds much of the space previously occupied by 
air filled by water, and it is possible that its intrusion 
may so far compress the contents of the air pump chamber 
that the delivery valves will be opened, and some air and 
water be expelled. There will then remain in the 
pump a mixture of air and hot water, and at each 
return stroke the air will expand and the water 
will give off steam, so that the pressure within the 
air pump will fall very little if at all. Meanwhile 
condensation will go on within the condenser until it is 
nearly full, when the pressure will reach that in the 
pump or slightly exceed it ; then the foot valve will open 
once more, the pump will take a good gulp, and the vacuum 
gauge will rise for a moment only, to fall by degrees as 
condensation proceeds while the air pump is isolated from 
the vessel, which it should drain steadily, instead of at 
irregular intervals. 

Now, lect us suppose that, instead of the air pump- 
plunger being, as in the case first cited, one-fifteenth of 
the contents ef the chamber within which it works, is so 
large that the clearance amounts to but one-fifteenth of 
its solidity, and see what will happen. If the plunger is 
indoors when the engine begins to move, it will, in going 
out, rarify the contents of the chamber till it has a pres- 
sure of less than oue pound per square inch, If it be out 
of doors, it will, in going in, compress the contained air 
before it to fifteen times its natural pressure unless the 
delivery valves open, but as they will do this as soon as 
the pressure is doubled, 14 inches out of every 15 will be 
expelled at the very first stroke of the engine. Under 
such circumstances, no pressure much greater than 21b. on 
the square inch can exist in the condenser, provided the 
air pump is made of sufficient capacity for the work it has 
todo. ‘The lesson we learn from all this is, that when a 
single acting plunger air pump is used, the plunger should 
fit the barrel almost tightly the whole way down, the foot 
and delivery valves should be located in a square box at 
one end, and the plunger should be of such a length that 
it may enter and occupy as much as possible of this box at 
the termination of its indoor stroke, If the air pump is 
of the solid bucket, double acting kind, so common in screw j 





| winches, 





steamers, the bucket should have blocks of wood fitted 0 
the face at each side, to enter and nearly fill the valve cha: os 
bers at either end, and so expel the air. If the pump oye 
th» ordinary vertical type, used in stationary and marin 
beam and side lever engines, then the bucket should go ~ 
close as possible to the valves at top and bottom. In 
all air pumps the clearance at the ends of the stroke should 
be reduced to the lowest possible limit. If this golden rule 
were observed, we should hear much less than we do 
about bad vacuums. The rule is very simple ; so simple 
that we fear some of our readers will not at first believe 
that by observing it, they will obtain good vacuums, under 
all circumstances, when plenty of cold water is to be had 
and the parts are properly proportioned. But the state. 
ments we have made are nevertheless consistent with the 
soundest theory, and abundantly proved by the teachings 
of practical experience. ; 

We know that some engineers hold that when double 
acting solid plunger air pumps are used, it matters nothing 
how great the clearance may be, becauseit will alwaysbe filled 
with water. This is a great mistake. Pumps exhausting 
condensers have to withdraw not “solid” water alone, but 
a mixture of air, vapour, and water; and a mixture of this 
kind—and not solid water alone-- will invariably occupy 
the clearance spaces. ‘The task they have to perform is, 
therefore, much more difficult than that the execution of 
which devolves on common lift or foree pumps. If we 
imagine a suction pump drawing through a rising main in 
which there is an aperture admitting air, we shall at once 
have an illustration of the kind of duty an ordinary air 
pump has to perform; and we know that, unless a double- 
acting solid bucket suction pump were of excellent 
make, and the clearance at the ends of the strokes 
very small indeed, it could not draw water through 
a perforated rising main from a depth of even 3ft, 
or 4ft. It must not be forgotten, either, that the water 
contained in an air pump is always hot, and, being so, 
gives off vapour with great ease, when the plunger retires 
and the pressure is reduced, thereby vitiating the vacuum. 

We have said sufficient to put our distressed corre- 
spondents on the right track, though we have not yet told 
them how exceptionably good vacuums may be obtained, 
This we may do in a future article. 





THE SAMSON STEAM DREDGE. 


THE steam dredge Samson, as illustrated at page 464, was built 
by Mr. Mather, engineer of Sydney for the Government of New 
South Wales, trom plans furnished by E. O. Moriarty, Esq., Engi- 
neer in Chief for the harbours and rivers of the colony. The 
principal dimensions are :—Length, 110ft. ; breadth, 24ft.; depth, 
Sft.; and draft of water, 4ft. The hull is built of iron, and a pair 
of non-condensing engines, 3ft. stroke, diameter of cylinder l6in., 
working at 25 1b, pressure, and making thirty-five revolutions per 
minute, supplies the power for dredging and driving the various 
There are two ladders, and the power is sufficient to 
work both, though one only is generally used. Each ladder is 
59ft. long, und is capable of dredging to a depth of 28ft. There are 
thirty buckets om each ladder; each bucket has a capacity of 
5 cubic feet, and fourteen buckets are discharged per minute. 

The Dredge is attended by three steam hopper punts, which 
earry 350 tons each. A punt is filled in about an hour and three- 
quarters, or at the rate of about 2U0 tons per hour by one ladder. 
‘he principal peculiarity of the Samson, and a similar dredge, the 
Vulcan belonging to the same government, lies in the use made of 
Napier’s patent self-holding brake, and differential friction clutch 
and hoisting purchase, worked on the same principle, by which 
spur gearing is to a great extent dispensed with, and liability to 


| accident is very much reduced through the ease with which the 


amount of friction may be regulated, and through the great com- 
mand the attendants have over the machinery. 

The dredging power passes through a ditferential friction clutch, 
and the ladder is hoisted by the differential hoisting purchase. 
When as high as requried, the hoisting purchase is thrown out of 
gear, and the self-holding brake retains it till it is desired to be 
lowered. Arrangements are also made by which, when the ladder 
rises to a given position (which position can be regulated in a few 
seconds), the hoisting purchase is thrown out of gear auto- 
matically. 

The ladderman or superintendent of dredging is generally about 
40ft. away from the principal machinery, but he is provided with 
three handles, either of which he can work with one hand easily, 
and by which be can raise or lower the ladder, and can in an in- 
stant stop or start the buckets. This is of great consequence when 
dredging among timber or in rocky ground. The Samson was set 
to work in Sydney Harbour about a year ago, and was built after 
two years’ experience of the Vulcan. All the repairs are done on 
board, a blacksmith being part of the normal crew of a dredge in 
New South Wales, but by the accounts received about two months 
ago it had not then been necessary to appoint that functionary in 
the Samson, which says a good deal for the workmanship of Mr. 
Mather. 

All the winches which keep up the doors in the bottom of the hoppers 
of the puntsare provided with the self-holding brakes, noarrangement 
of palis being of any use for that purpose. It is found in filling a 
hopper with sand that if the doors open jin., the sand will rapidly 
escape, to prevent which it is uecessary to heave up the doors 
with a strain nearly equal to that which the sand will exert when 
the hopper is full; and when hove up to this strain the differential 
brake, by keeping every hundredth of an inch obtained, prevents 
leakage of sand or silt. 

To give some idea of the power of these self-holding brakes, it 
may be stated that in the late gales a large screw steamer of a 
carrying capacity of 2700 tons, and with cables ljin. diameter, 
fitted with windlasses, with self-holding brakes in place of palls, 
and having nothing but the windlass to ride by, had to come to 
anchor off a lee shore, and that after riding one night to one 
anchor and eighty fathoms of chain, the gale increased in the 
morning, and the chain parted, when two anchors were,let go with 
120 fathoms of chain to each, by which she rode out a fearful gale, 
pitching bows under during the next day and night, when several 
ships were dismasted near them, 

When it is added that the diameter of the brake wheels in that 
vessel is only 30in., it will be seen that the holding power of these 
brakes is ouly limited by the strength of the parts which, in the 
ship alluded to, are calculated for 120 tons on each cable. The brake 
was illustrated in Tz EnGinger for April 26th, 1867. 








Tue Leeds tool makers are stated to have a few more inquiries 
and the machine makers are busier. The engineers are not very 
active, no lurge locomotive orders have been received for a con 
siderable time, and old orders are nearly worked up. 

Tue UTILISATION OF Waste Propucts.—We are informed on 
pretty good authority that the residue from the manufacture of 
palm oil is by some firms sent off to other merchants in the same 
or neighbouring towns to be manufactured into butter. The casks 
of the refuse have an evil smell, so that the workmen are very glad 
to get them off the premises. By this sign they may be recognised 
by those of the public who desire to trace their destination, and to 
.urnish the local journals with information on the subject, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





COLLIERY EXPLOSIONS, 

Sm,—The recent calamity at Hindley Green has once more drawn 
attention to the dangers of the present system of mine ventilation, 
and of the supposed connection of these explosions with the state 
of the atmosphere. 

That the barometric changes of the atmosphere have an influence 
on the condition of the sir passages is now generally admitted, but 
how far this theory can be supported by observations of the baro- 


may run freely round the curve deflected by the force of gravity 
only. 1st, of a four-wheeled engine; 2nd, of a six-wheeled engine, 
where the road is level. 

I have limited the problem to the case of level road for simplicity’s 
sake. The super-elevation of the outside rail due to a given radius 
and given velocity of train ought not, theoretically to be the same 
on oloeal as on an inclined road; it is therefore necessary for one to 
specify the gradient, because the solution in a general furm may be 
very complicated. ; 

Many will, I am sure, consider my remarks quite applicable. 
Am I justified in drawing the inference from ‘RK. A. 8., R.E.’s’ 
letter, that he himself considers them appliceble, pithy, and con- 
clusive ? ConTRACTOR’S ENGINEER. 

D 14th. 





h 





meter still remains to be seen, for, besides the recent explosion, 
many others have occurred when the barometer has stood high. 
The best barometer for observations of this kind would be the self- 
registering, but, perhaps, its expense would prevent its general 
adoption. 

How the variations in the pressure of the air may cause explo- 
sions is easily understood, but I have never seen a thorough 
explanation; indeed, perhaps, there may be more ways of explain- 
ing the matter than one. If, however, I am not trespassing too 
much on your valuable space, I will give mine—perhaps it may 
bring out something better. 

It is well known that many collieries give out from the innumer- 
able cavities, crevices, and in the coal, more gas than would 
be necessary to illuminate the whole of the warkings, and, as has 
been proved by experiment, @ small tube inserted in a hole bored 
into the coal will sometimes give out so much gas that it may be 
lighted. 

As an illustration I will suppose that there are stored up in the | 
coal, close to, and connected with, the workings, or air passages, in 
any colliery—say one million eubic feet of gas, the lowering of the 
barometer lin,—say, from 3Uin, to 29in.- would liberate 33,333ft., 
in addition te what is ordinarily given off; this quantity, when | 
mixed with the pure air in the workings, would forma tremendous 
destructive element, ready at any moment, by the least touch of a 
light, to explode, and deal death and destruction to all around, if 
not by the immediate effects of the explosion, by the even more 
awful effects of the “ after-damp,” 

A tolerably correct estimate of the quantity of air required to | 
explode the above amount of carburetted hydrogen, and the quan- 
tity of “after-damp ” remaining, may be arrived at by the follow- 
ing considerations :— 

lire-damp, or carburetted hydrogen, consists of two equivalents 
of carbon, and four of hydrogen, symbolically represented C2H,; 
and one volume of this gas contains two volumes of hydrogen and 
half a volume of carbonic acid, which thus condensed by their 
chemical affinities for each other, Therefore, one cubic foot of 
C,H, will consist of two cubic feet of hydrogen and half a cubic 
foot of carbonic acid, each of which will require one cubic foot of 
oxygen to form HO and CO:, consequently, one volume of C,H, 
will require two volumes of O to explode it, or, according to their 
atomic weights, C,H, + Os = 2CO, + 4HO. | 

Now as air may be approximately considered to consist of one 
measure of oxygen to every four of nitrogen, it follows from the | 
above that one measure of Cy, H, will require ten measures of at- | 
mospheric air to explode it, and the resulting compound will 
consist, allowing for the condensation of the water formed, of one 
volume of CO, and eight volumes of nitrogen, therefore the quantity 
of CO, + N8 (which must be the true composition of what is 
termed ‘‘after damp,”) formed from the ;th of a million cubic 
feet would be 33,333 x 9 = 300,000 cubic ft.; and besides this it 
must be remembered there would be the usual quantity of C2, Hy 
given off to be taken into account. Thatsuch a composition of gas 
as CO, + N8 would instantly suffocate any living being is beyond 
doubt, and when mixed with the whole of the remaining air in the 
mine would so deteriorate it that it would be incapable of sustaining 
ife. 

If the above be a correct explanation of colliery explosions, it 
would follow that if by any means only a part of the fire-damp 
could be extracted from the cavities and pores of the coal in the 
workings every day, or when any of the usual indications of danger 
might suggest such aremedy, or at any regular period (according to 
the nature of the coal and mine), to be fixed by a government in- 
spector or other qualified person, it would greatly reduce the 
dangers of the colliers. 

A plan for effecting this is to hermetically seal the down-cast 
shaft and other openings to the mine, if any, so as to entirely or as 
nearly as can be, prevent the admission of air, and then exhaust 
by the fan, or still better by a blast engine (which like the fan can 
be easily made to exhaust from, as well as force air into the mine,) 
from the up-cast shaft; and when the air bas been exhausted as far 
as practicable or desirable, it should be gradually let in whilst the 
extracting process is continued, begause if let in suddenly it would 
force back into the pores, &c., of the coal a great proportion of what 
had been extracted, and the operation would have to be repeated. 
This operation of course would have to be done whilst all the men 
and horses were out of the mine. The nearer to a vacuum the in- 
terior of a mine could be brought, the more gas would be extracted; 
therefore the superiority of the blast or exhaust engine over the 
fan, for the purpose, will not be questioned. 

The frequent repetition of this exhausting process would render 
a mine independent of atmospherie changes, and as it can be done 
at a trifling expense, its importanee ought not to be overlooked. 

Dec, 15th, 1868. J. Hackinc. 








RAILWAY CURVES. 
S1r,—I have always found in practice that the centre line can | 
be set out in much less time and with greater accuracy with the | 
theodolite than by any other means, especially for quick curves, 
and, I believe, the difficulty of resetting out curves chiefly arises 
from the original centre having been set out in chords of one chain, 
irrespective of the radius of the curve. As an illustration take an | 
arc of one chain in a curve of ten chains radius, and the chord line | 
will measure about 99°58 links, H, Taylor. 
December 9th, 1868, 


Sir, — Seeing the great and utterly irreconcilable differences of 
opinion which must exist on the use of cant in railway curves, if 
there be many who hold the views propounded by “R. A. §., 
R.E.,” I have no hesitation in asking space for my present letter; | 
the subject evidently requires ventilation. | 

Mr. W. Airy himself did not introduce the topic of super-elevation | 
of the outer rail; and, therefore, I suppose, did notsee any serious 
fault in the ordinary way of getting over the difficulty pointed out 

" 3 E.,” viz., by commencing to get the super-eleva- 
tion decided upon at some distance from the commencement of the 
curve; by that method the increase of super-elevation may be made 
as gradual as we choose, 

But surely “‘R,. A. S., R.E.,” cannot have given the subject due 
consideration, or he could not have stated that the super-elevation 
of the outside rail causes the rolling stock to run round the curve 
without the aid of the constraining outside rail, or, to put it more 
plainly, of the constraint exerted by the outside rail. According to 
the formule which I have seen for ascertaining the necessary 
super-elevation, that super-elevation varied directly as the square 
of the velocity, and inversely as the radius of the curve, and the 
object aimed at was solely to counteract the centrifugal force 
exerted on the train, so that the outside rail should have no further 
constraint to exert than what is sufficient to deflect the rolling 
stock along the curve. 

As “ R. A. S., R.E.” is however of a different opinion, and will 
doubtless feel an interest in every inquiry to which his view of 
the question may give rise, I beg to submit the following problems 
to him for solution:—“‘Given the radius of the curve, the velocity 
of the train, and the super-elevation required by ‘‘R. A. S., R.E.” 
and those who adopt his theory, to tind the distance from the 





** 


| fogey weather. 





centre line of the axle of the leading pair of wheels, at which the 
centre of gravity of the engine must be situated in order that it 





Sim,—An article from the pen of Mr. W. Airy, on ‘‘ Railway 
Curves,” which appeared in your paper of the 27th November, 
escaped my notice at the time. 

Mr. Airy claims as an advantage of his method that the curve 
he proposes to use can be laid out with a theodolite, and states as 
an objection to the use of the curve of adjustment that it cannot 
be thus laid out. 

In THe EnGineEr of the 6th December, 1867, you published a 
letter of mine suggesting a means of introducing a curve of adjust- 
ment, and at the same time making it possible to use the theo- 
dolite in laying out the curve, and [ took great care to introduce 
nothing into the method that would prevent its being used in con- 
nection with any system of staking out. I still think that in 


| practice the system I then suggested would be found much simpler 


than Mr. Airy’s, as it only involves a few minutes’ work at each 
curve, and it gives almost, if not quite, as good results as his. 
One great objection to Mr. Airy’s system is that he has often to 
make use of a unit of length greater than a chain, and one great 
benefit of the theodolite method of staking out is lost it the 
chain will not reach from one stake to the next, Another objec- 
tion is, that either the curves on the original plan must be laid 
down to suit this method (a matter of some difficulty) or else the 
curve as staked out will not agree with that on the plan, which 
would be very objectionable in this country, though it would not 
matter so much in foreign countries. 
G, JAMES MORRISON, 





FILTER WAGON FOR THE ARMY. 

Srm,—Mr. James Rae, the engineer of 27, Fenchurch-street, has 
called my attention to the drawing and article upon the above in 
your impression of the 4th insvant, and being the designer and 
patentee of the wagon in question, he is naturally surprised to find 
his name is omitted as such in the article. Perhaps, therefore, in 
justice to Mr. Rae you will, in this week’s edition of your widely 
circulated paper, kindly insert this letter. 

Messrs. Bayley, whose names are mentioned, were employed by 
Mr. Rae to construct the wagon, and for doing which they have 
been paid. W. Easton, Solicitor for Mr. Rae, 

17th Dec., 1868, 4, Dane’s Inn, Strand. 





COMMUNICATION BETWEEN RAILWAY GUARDS AND STATIONS, 


Sir,—Much has been said, and many valuable suggestions 
thrown out in favour of intercommunication between passengers 
and guard, as also between guard and driver, yet it seems to me 
of equal importance that a guard should have the same facility of 
communicating between station and station, in the event of a train 
becoming disabled. 

Under the present system, should a train come to a stand 


between stations, the guard has to walk to the station in the rear | 


of the train. Now, in order to facilitate matters under such 
circumstances, I would suggest that every signal-box along the 
line be furnished with a telegraphic instrument, all of which to 
be connected to a wire which might be carried along the telegraph 
posts, and distinguishable from the other wires by being fixed ata 
less elevation; then, by providing the tail guard of each train with 
a small telegraphic instrument, with wire attached, ** say, 15it. or 
20ft.;” then, by connecting this wire to the one in connection 
with the signal-boxes, the guard would then communicate by a 
simple code of signalling, *“* which would have to be agreed upon.” 
Thus, for instance, let A, B, and C represent stations, and, 


| supposing the train comes to a stand between B and C, the guard | 


would then connect his wire to the one along the line, which 
would then enable him to communicate the distance he was off B, 
that being the last station passed. Now, by this arrangement, ié 
would be known all along the line that at such a distance on the 
other side of B there was a block. Of course, I am supposing the 
stations to be some miles apart. 

Another plan which I think, if carried out, would tend to 
reduce the chance of collisions to a minimum, is to have a bell of 
suitable size, fixed, say, every two miles; the bells to be connected 
to each other by wires, and so arranged that in case of a break- 
down the guard of the train, on going to the nearest bell post, 
‘which would never be more than a mile from him,” should be 


able to set the bell two miles off, either up or down the line, | 


ringing, or, in case of both lines becoming blocked, the two bells 
should be set ringing right and left of him. These bells might be 
so constructed as to continue ringing for some time, thus warning 
the driver of an approaching train, that he must pull up in two 
miles. This mode of signalling would answer for day, night, or 
HENRY ASTROP, 

39, Clifton-road, Peckham, 

[Our correspondent’s sugg' respecting telegraph communica- 
tion is not strictly novel. Something similar was proposed years ago, 
We are pleased, however, to see the subject brought once more 
before the public.—Eb, E.] 








STREET SIGNALS, 
Str,—I think the semaphore signal in Bridge-street, West- 
minster, the right thing in the right place; but, like many other 


| new schemes, it is open to improvement, and therefore I suggest 


that a platform surrounding the pillar be placed sufficiently high 
to enable the signalman to see and be seen by the drivers of 
vehicles, in order that he may identify each driver, and be in a 
position ding the mov ts of the approaching, as well as 
the traffic around the signal, 

The beneficial effects of the knowledge by the drivers of the eye 
of their governor being upon them will, I think, also be admitted, 
and should, under the circumstances, be taken advantage of. 

The connection of all the signal arms together, and worked by 
one and the same handle, appears to me inconsistent with every 
essential to an effective control of street trafiic, and directly at 
variance with the mode of operation of the policeman now in 
charge of those duties. I think there can be no doubt each signal 
arm should p an independent movement, and thus enable the 
signalman to stop any one or more lines of traflic without inter- 
fering with others; in short, the movements should correspond 
exactly with those now performed by the men. 

Again, it appears to me that the erection of a signal-post with 
only three arms in a position where four streets meet is subversive 
of the true principles of conducting street traffic, as one line, being 
without control, is enabled to disturb or destroy the action of the 
other lines, 

Further, it is doubtful if the caution signal is necessary, and 
worth considering whether the plan would not work better if only 
a stop signal be used. The incidents and exigencies of the traflic 
themselves provide the needful cautionary measures, and the 
system would, in my opinion, be more effective if no signal is seen 
except when required to stop a line of traffic, 

December 16th, 1868, 


[The signal arms can be worked independently.—Eb. E. } 
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BULLOCK PUMPS FOR THE COLONIES. 
Smr,—In reply te your correspondent, “‘Peter Jensen’s,” 





criticism of our pumps, the description of these pumps should have 
been headed, “Cattle Gear Pumps for the Colonies,” as they 
were designed for horse-power, and not for bullocks only, as will 
be proved by referring to Messrs. Christy and Co.’s advertisement 
in THE ENGINEER of August 14th, 1868. 

The quantity of water stated to be lifted is the maximum for 
2-horse power, as calculated by us, and proved correct by ‘* Peter 
Jensen’s” own figures. If bullock power be applied, the quantity 
of water thrown will of course vary according to the power exerted, 
and there is no reason why three or four bullocks should not be 
attached to these pumps if required. 

We do not see any “unwarrantable exaggeration” in stating 
the maximum capabilities of our machinery, as no doubt ‘“‘ Peter 
Jensen’s” or any other engineer would do the same by his. 

DEATH AND ELLWOOD. 

Albert Works, Leicester, December 9th, 1868. 

[Messrs. Christy informed us that bullocks were to be used]. 

D. E, 





WALLENN’S CALCULUS, 

Sir,—I have, with thanks, to acknowledge your kind and enthu- 
siastic notice of my ‘* Unitary Calculus,” and beg to lay before 
yourself and readers a few remarks thereon. 

In the articles in the ‘‘ Quarterly Journal of Education,” I have 
styled the subject a ‘‘ Calculus,” because it is not merely an em- 
pirical rule, or next to it, which the rule of casting out the mines 
is, but because it is a system of ‘‘check” arithmetic by which any 
operation may be phe ; some of these operations— those com- 
mensurate with the decimal systein of notation—directly, those 
incommensurate with the said system indirectly. 

The use of the word ‘‘calculus” was not unduly to dignify the 
discovery, but to denote its comprehensiveness and systematic 
arrangement as applied to arithmetic generally. Your full appre- 
ciation of its powers has led you to compare it inferentially with 
the *‘ differential calculus,” which is a calculus of investigation in 
which the highest mathematical ideas are called into active use. 
The unitary calculus, as far as it has been published, only applies 
to the laws of simple and ordinary arithmetic, although its proof 
and its working out depend upon ideas which algebra and the cal- 
culus of operations ineuleate, Therefore your notice has the 
merit of looking far ahead, 

The ‘‘ Unitary Calculus,” or, as I should prefer to name it, 
** Unitation,” comprises an operation by itself, totally independent 
of division, and it should be regarded in connection with the 
theorem, that ‘‘all direct operatious upon the remainders to divi- 
sions (any divisions) are respectively analogous to the same opera- 
| tions upon the dividends.” Unitation is a process by which the 
| remainder to any division (or ** base”) less than ten may be ob- 
tained without knowledge of any multiple of that division. 

With due respect to your statement, I would submit that the main 
point of discovery is not the application of this system to all arithme- 
tical operations, instead of to multiplication and division only, as 
the school books teach in ‘‘ casting out the nines”—-for the appli- 
cation of remainders to that purpose is well known—but the 
general theorem that enables every division to be brought within 
its grasp when the division is less than ten, and in certain other 





cases. 

In regard to the absolute want of accuracy in the method, 
that must be evident, as an error of any multiple of nine, 
when mistaking to the base line will be undetected. In the same 
paragraph as that quoted in your able article, and in the next sen- 
tence, the following words are used ;:—‘* The proof is not absolutely 
correct, but is valuable to a certain extent, as it is true unless 
there be an error which makes the result wrong by a multiple of 
| nine exactly.” 
| In contradiction to the idea of inaccuracy naturally conveyed 
to the mind by this peculiarity, I may advance that having tested 
this plan upon a boy in going through the first arithmetical opera- 
tion during a year, the boy being liable to make at least the average 
number of mistakes, only one ease occurred during that time in 
| which an error was veiled by the use of unitation as a ‘* check,” 
| not as a proof, 

I fully appreciate the observations made by your correspondents 
—and am sorry I have, unwittingly, offended some of them. I hope 
| the above remarks are an answer to their just objections, and be- 
| lieve that the subject is capable of extension through other systems 
of notation besides the decimal system. The results obtained in 
| connection with the periodicity of series of unitates, and embracing 

the mistakes of certaiu circulating and other decimals, enable the 
unitate of the quotient of a division to be ascertained before the 
| division is perrormed; also the unitate of any unknown number 
, may be calculated from a known number with which it is connected 
t by a known direct operation, or by some inverse operations, 
W. H. WALENN. 
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Messrs JouN AND Henry GwyNNz’s CENTRIFUGAL PUMP AT 
THE IsLineton SHow.—In our last impression we stated that the 
engines exhibited by this firm at Islington, were for use in one of 
' Lamport and Hall’s steamers now building on the Clyde. We should 
have stated that this vessel is being constructed by Messsrsa A, 
Leslie and Co., Hebburn, Newcastle-on-Tyne. 

A QUEER FREIGHT.—A very curious additional traffic has lately 
arisen for the Peninsular and Oriental Steam Ship Company, of 
which the Chairman, Mr. P. D. Hadow, recently gave an interest- 
ing account, It isin silkworm eggs. The eggs of silkworms are 
bringing in the great P. and (). Steam Navigation Company, whose 
fleet resembles a maritime power, an important new traffic, which 
is likely to much increase ! 

FUNERAL OF THE Late Mr. Duncan, C.E.—The interment of 
the remains of Mr. Duncan, the late water engineer of Liverpool, 
whose death we announced in our last number, took place on the 
afternoon of Thursday, the 10th inst., at Smithdown-lane ceme- 
tery, in the presence of a very numerous assemblage of sorrowing 
friends, who, by this last sad act, testified their respect for the 
memory of the decease, and the high esteem in which he had 
been held both in public and private life. The funeral cortége left 
the residence of the deceased, West Derby-street, about one o'clock, 
First of all camea division of the fire brigade, under the com- 
mand of Superintendent Hewitt ; then followed Mr. Superinten- 
dent Barrett, of the West of England Fire Brigade, accompanied 
by his foreman; the West Derby Volunteer Fire Brigade; a com- 
pany of the Ist Lancashire Engineers (in which the deceased 
formerly held the commission of major), under the command 
of Lieutenant Robertson; a large body of firemen, headed 
by Superintendent Wittingham; about eighty or ninety of 
the employés in the waterworks department, including clerks, 
draughtsmen, and others, and various other corporation officials, 
Then came the hearse containing the body, followed by four 
mourning coaches, the mayor’s carriage, and a number of private 
vehicles—among others those of Mr. J. A. Tinne, G. F. Lyster, 
dock engineer, Alderman Rigby, and Lieut.-Colonel Steble. 
Major Greig, C.B., the head constable, rode beside the mayor's 


' 


earriage. ‘The funeral service was performed by the Rev. 
James Kelly, of the Crescent Independent Chapel. The 
following gentlemen were the chief mourners: — Messrs. 


> 


7. Brodie, J. Dewar, J. H. Borrie, H. C. Beloe, (chairman of the 
water committee), P. H. Holt (deputy chairman), J. Rimmer, 
J. Newlands (borough engineer), A. Tweedie (borough treasurer), 
E. R. Robson (borough surveyor), C. H. Beloe, C.E , C. Aspinall 
(borough coroner), C. Curwood (town clerk of Leeds), J. A. 
inne, C. F. Macdonald, J. Johnston, C.E., J. Evans, A Duncan- 
son (deputy water engineer), R. T. Martin, C.E, P. R. Charlton, 
(Rivington), R. Triffet (Chorley), J. Parry (one of the deceased's 
confidential clerks), Dr. Blower (his medical adviser), Dr. Trench 
(medical officer of health), and the Rev. J. Kelly. Mr. J, Cun- 
ningham, C.E., was also present, as were also Mr, J. Kennedy 
(formerly of Bury, Curtis, and Kennedy), Lieut, Col, Peter 
Th , Messrs. Hombl , Boult, Sherlock, and others, 
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DESIGNED AND PATENTED BY MR. J. H. WHITEHEAD, ROYAL GEORGE MILL, MANCHESTER. 
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In our last impression we illustrated a form of apparatus de. | 
signed by Mr. Green to heat feed water, and so economise fuel. 
And we now beg to lay before our readers drawings of another 








EDWARDS’ LAUNCHING BOX. 


THE annexed engraving represents an ingenious form of 


arrangement for the same purpose, not less ingenious or efficient. | launching box, designed by Mr. W. Edwards, C.E., of 52, Grace- 


Fig. 1 is a plan; Fig. 2 a transverse section, and Fig 3 a longi- 
tudinal section of a water-heating apparatus with mechanism 
arranged according to this invention applied thereto for removing 
the soot from the surfaces of the heating tubes, A, A is a smoke 
box or chamber into which the products of combustion from the 
furnace or furnaces pass ; B, B', B*, B%, &c., are the several series 
of heating tubes, The tubes are horizontal, and those of each set are 
placed vertically over each other, The tubes of the several sets are , 
all connected together, as is seen in the plan, so as to form a single ; 
coil, through which the fluid which it is desired to heat—usually | 
feed water in its passage to the boiler or boilers—is caused, to pass; | 
C is the entrance to the chimney; D, D are horizontal axes, mounted 
over the tubes, one for every alternate set of tubes; E, Eare corre- | 
sponding axes underneath thetubes. Onthe axes D are chain pulleys | 
D', one at each end of each axis, and endless chains F, F pass around | 
them. A portion of one of these chains is shown to a larger scale at | 
Fig. 4; E', E'are grooved pulleysontheaxes E, around which also the | 
endless chains pass. These parts are clearly seen at Fig. 5, which | 
is a portion of a transverse section, but to a larger scale than | 
that to which Fig. 2 is drawn; G, G are bars of light angle iron | 
riveted to the chains F, F, and extending horizontally from one | 
chain tothe other on the same axis; H, H are scraping blades riveted | 
to the angle irons; they are of steel plate, about No. 14 or No, 16, | 
of the wire gauge in thickness, and of such a length and so curved | 
as to reach well over and under the tubes. The scraping blades 
are about ljin. wide, and each angle iron bar carries as many of | 
them as can be placed upon it between the chains, leaving just | 
space between one scraper and the next to allow them to work | 
freely. The axes D, with the chains and scrapers, are driven by 


a shaft driven in any convenient way, and at such a speed that the 
chains go once round in five or six hours. Or for the worm 
wheel D?, and worms i, ratchet wheels and pawls may be substi- | 
tuted, as is shown at Fig. 6, or in other ways the endless chains | 


worm wheels D? at the ends of the axes, gearing with worms I, on | P 
| 


may receive the slow motion which they require. By this apparatus 
the tubes are kept perfectly clean. Mr. Whitehead’s economiser 
has now been in use for some six or seven years, and has given very 
good practical results. 








New Borrnc APPARATUS.—For some past an improved boring 
apparatus, the invention of Mr. Villepigue, of Autun, has been in 
use at the collieries of Creusot, Montchanin, and Blanzy, and has, 
it is said, given excellent results. According to the description 
given in La Houille, the borer proper is held by a screwed shaft, 
which moves in a collar, capable of turning with it, or remaining 
fixed against a brake. By this means the progress of the boring 
tocl can be made dependent upon the hardness of the rock, the 
force applied by the workman to the handlebeing at all times equal. 
The weight of the apparatus is only 40 lb., and it can be very easily 
worked. It is supported by a column, which is capable of being 
fixed in any position, so as to bring the borer opposite its work. 
All kinds of rock attackable by steel can be operated upon by this 
machine, and as the boring-tool has a spiral form the pulverised 
rock is thrown out of the hole as fast as it is produced. The sub- 
stantial character of the apparatus, and its non-liability to ru; 
entitle it to be considered as one of the best yet introduced. The 
machine will bore from twelve to fifteen centimetres per minute in 
ordinary hard limestone, 





| church-street. Its construction is tendered so clear by means of 
| the illustration, that any further description is unnecessary. 
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This launching box was used ‘successfully in 
on a skew of 44 or 56ft. with the centre line 


as 
crown 0! 


launching a bridge 
of roadway in fifteen 
with one man and one. coolie and the deflection of the 
the arch was only one-thousandth part of a foot, aa nearly 















as could be observed by a powerful instrument. The bridge 
referred to was across the South Channel Sreeramdavur Dam, 
Talook, Mysore; and span 41ft. Gin. on the square, easily 
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transported, weighing only 32 lb. each, for a 40 feet span, and can 
be fixed in any position for launching. The scales mark exactly 
the degree to which the centre beam has been lowered. The cost 
of the apparatus is, we believe, very small. 


= 





Royal Po.yrecunic InsTITUTION.—This institution is pions 
ing interior alterations and improvements, in preparation for 
the Christmas holidays. The great water tank on the ground- 
floor of the central hall has been very considerably reduced in size 
by the cutting away of the two long wings, whereby that portion 
only is left which is necessary for the descent of the diving-bell. 
The large space thus gained on the floor of the hall is to be occu- 
pied by different stalls for the sale of fancy goods and scientific 
toys. Professor Pepper has just brought out a new lecture upon 
the subject of watches. This lecture is a very elaborate one, 
and carefully put together, so as to be interesting and instructive 
in character. Every part of the watch is shown separately on the 
screen by means of the oxyhydrogen microscope, or by the micro- 
scope for projecting {opaque objects. Considerable attention is 
given to the fact that all the parts of a watch, except three, are 
now made by some firms in this country, by machinery invented in 
America, whereby the cost of manufacture has been much re- 
duced. A watch was shown which winds itself up by means of 
the i. a small weight, which shifts its ere as the 
owner about. Professor Pepper spoke much of the compe- 
tition caused in England by the low price of labour on the Conti- 
nent, but confined his attention to money wages only. This 
tended to convey a slightly erroneous impression to the audience 
since low money wages may be high real wages in countries where 
food, clothing, and rents are cheap. Meat, as well as most othe: 
agricultural produce, is dearer in England than in any other coun- 
in the world. The listeners all seemed to be highly pleased 
th the lecture., which was interesting and well delivered, as are 
most of those given by Professor Pepper. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


9864, ALEXANDER FRANCIS CAMPBELL, Great Plumstead, Norfolk, <im- 
provements in the construction of ships for carrying passengers, _ 
dise, fish, cattle, iron, wine, and cargo of all kinds at sea and in rivers, 
such improvements being applicable in part for war and other ships. Itt 

868. 


» 
3226. CATHERINE MACMILLAN, Northumberland-place, Sunderland, Durham, 
“Improvements in protecting iron ships and other submerged surfaces 
from corrosion and marine growths, and in M 





—A communication from William Jardine ~ Combe MocMillan — 2st 
October, 1 
3302. CHARLES KELSON, Allhallows-chambers, Lombard-street, London, 


“Improvements in horse collars,”—A communication from — Kim- 
ball, Marshall, New Orleans, Louisiana, U.S.—28th October, 

3342. BRYAN JOHNSON, Chester, ‘‘ New or improved randy “spines: —A 
ear veg from Joseph Ellicott Holmes, New York, U.8.— 23rd 
November, 1 

a“ JOHN ‘Eowanoe, Richmond- road, Hackney, London, ‘‘ Improvements 

and for ing the same to 8." —5th 
Poomber, ” 1868. 


3384. Magcus BROWN WESTHEAD, Manchester, and CHARLES BARTLETT 
JAMES, Redditch, Worce “An d winder for packing or 
putting up for sale needles, pins, buttons, cotton, silk, thread, worsted, or 
other sewing or embroidering materials, and in combining two or more of 
these articles in one packet.” —7th November, 1868. 

3415. Jam&és HiCKISsON, Southgate-road, Hackney, London, ‘‘ Improvements 
in the manufacture of pencils for writing or marking = oa and other 
textile fabrics, and on other surfaces.” —10th November, 1 

3426. GeorGe WILSON, sen., and JOHN WILSON, jun. yD a Hanley, 
Staffordshire, * Improvements in kilns for burning bricks, cement, 
pottery, and earthenware, and other articles or substances, part of which 
improvements are applicable to furmaces.” 

3430. ALEXANDER MELVILLE CLARK, ome hy ome London, ‘« Improve- 
ments in cylinder printing hi from Jules 
Derriey, Boulevart St. Martin, Paris. —IMth yam my 1868. 

3434. ALFRED AUGUSTUS HELY, Stratford, Essex, “Improvements in 
umbrellas, sunshades, and parasols.” —11th November, 

3458, WILLIAM NEWZAM NICHOLSON, Trent Ironworks, Newark, Notting- 
hamshire, ‘‘ Improvements in hay-making machines.” 

3461. WILLIAM HARRISON, Fenton, Staffordshire, ‘‘ Improvements in the 
construction of ovens or kilns for drying and firing or burning bricks, tiles, 
earthenware, or other similar materials, and in apparatus connected there- 
with.” —14th November, 1868. 

3477. HENRY CARTER, Manchester, ‘‘ An improved ap 
for exhibition purposes in connection with gas burners. me Neth S meonbe. 
1868. 

3504. FREDERICK OLDFIELD WARD, Hertford-street, May Fair, London, 
WILui4M IB0T8ON, New Inn, London, and ANTHONY GAPPER SOUTHBY, 
Bulford, Wilts, “Improvements in and for drying 
down alkaline solutions of extractive matter obtained in preparing vege- 
table fibrous materials for use in the manufacture of paper, and in 
recovering alkali therefrom for re-employment.” —18th November, 1868. 

3513. SPENCER CRIGHTON, Ashton-on-Mersey, Cheshire, and JOHN TAFT, 
Manchester, ‘‘Improvements in machinery or apparatus for grinding 
‘cards,’ of carding engines, and in the method of lubricating the bearings 
of the said apparatus, applicable also to the lubricating of the bearings of 
other machinery.”—19th November. 1868. 

3522. Epwarp HopsoN BAYLEY, Newington-causeway, Southwark, Surrey, 
“* Improvements in carts or other vehicles for the removal of snow from 
streets, roads, and other places, and in apparatus connected therewith for 
melting the said snow and disposing of the water thus produced, the said 
carts being able to be applied, if required, to other useful 

3530, WILLIAM BROOKES, Chancery-lane, London, ‘ Improvements in the 
manufacture of fabric in lace machinery.”"— A communication from 
William Hall and George Hall, St. Pierre Jes Calais, France. 

3533. GILBERT EGUILLON, Boulevard Sébastopol, Paris, ‘‘ Improvements in 
the mode of suspending bells by means of three oscillating levers.”— 
November, 1868. 

3550. Isaac Hopson, Stockport, Cheshire, 
steam engines.’ 

3553. CHARLES CRABTREE, Bingley, Yorkshire, and Feny STELL, Keighley, 
Yorkshire, ‘‘ Improvements in apparatus the of 
paper tubes.” 

3555. WimLL!AM Henry Ispett, Jewin-street, London, ‘‘ Certain improve- 
ments in an apparatus for inducing motion in mobile substances or bodies, 
by the action of air and steam in combination.”—A ion from 
John Thibauld Hancock, Buston, Massachusetts, U.S. 

3560, WILLIAM EDWAkD Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of felted fabrics and wearing apparel and other articles 
from the same.”— A communication from John Falconer, New York, U.S. 

3562, THOMAS SMITH, Portland House, Cheltenham, and JOHN VAN 
NORDEN BAZALGETTE, Langham Hotel, Portland-place, London, “ Im- 
provements in deodorising and manufacturing manures from sewage and 
other foul waters, and in apparatus employed therein.” 

3564. JAMES EDWIN PHILLIPS, Grantham, Lincolnshire, ‘‘ Improvements in 
sewing machines, parts of which improvements are applicable to other 
purposes.”— 23rd November, 1*68 

3568. WILLIAM GEORGE Bgattig, ‘South Bank, Surbiton, Surrey, “‘ Improve- 
ments in slide valves." 

3570. WILLIAM CARTER, Masham, Y orkshire, ‘* Improved means or apparatus 
for communicating in railway trains.’ 

3571. THOMAS PRIDEAUX, Sheffield, ‘Improvements in the construction of 
sea walls and breakwaters.” 

3572. WILLIAM DINWOODIE, Lanrick Castle, Perth, N.B., ‘‘ Improvements 
in fences.” 

73. HENRY EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in atmospheric hammers for crushing ores and other pur ."—A com- 
munication from Hiram Wallace Colver, Brooklyn, New York, U.S. 

3574. HENRY EDWARD NEWTON, Chancery-lane, London, “ Improved gear- 
ing for multiplying motion on a single shaft.” ‘oa communication from 
Lemuel Scudder Fithian, Brooklyn, New York, 

3575. EDWIN ROBERT WETHERED, Shorncliffe, Kent, 
apparatus for signalling on railway trains.” 

3576. BENJAMIN SOLOMONS, Albemarle-street, London, = Improvements in 
the construction and arrangement of 1 —24th 
November. 1868. 

3577. BaisTOW HUNT, Serle-street, Lincoln’s-inn, London, “ Improvements 
in cae "A communication from Louis Auguste Etienné-Guyot, 
Par! 

3578. ‘Jomx PARRY, Manchester, “Improvements in springs, and in the 
application of the same to mattresses, couches, and other upholstery 
purposes.” 

3580. WILLIAM WILD, Oldham, Lancashire, ‘‘ An improved arrangement and 
adaptation of mechanism to the driving shafts of motive power engines, 
to be employed for equalising and regulating the speed of such shafts.” 

3581. GEOKGE ——. Radcliffe, Lancashire, *‘ Improvements in 
arrang PP for regulating and economising the supply of 
gas in mills ont manufactories.” 

3582. THOMAS CRAIG, Serle’s-place, Lincoln’s-inn, London, ‘‘ Improvements 
in means or apparatus for hanging and supporting windows, doors, 
shutters, and other such like movable fittings in houses, vehicles, steam- 
boats, and other places or structures in which such fittings are used.” 

3583. PHILLIPS »PENCER, Newcastle-upon-Tyne, ‘‘ An improved mode of 
preparing or making up indigo blue or preparations or compounds of 

















**An improved condenser for 
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‘Improvements in 
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indigo for the market” 
3584 ILLIAM ROBERT LAKE, South ton -buildi _ Chancery-lane, 
London, “Improvements in machinery for manufect cigars.”—A 


communication from Richard Austin Bright, jun, 
Island, and Lucien Bonaparte Stone, New York, U.S. 
3585. SCIPIO BROOK and CHARLES THomPson, Halifax, Yorkshire, ‘‘ Im- 
provements in looms for weaving.” 
3586. DANIEL SAMUEL MERRY, Mare-street, Hackney, London, ‘ Improve. 
ments in arm protectors.” 
3587. WILLIAM FLOYD CHAPMAN, 
ments in packing-boxes or 
= GEORGE BAKER, jun., 


Providence, Rhode 


Llandudno, Carnarvonshire, 
ater acmagli 
irmingham, “ Improvements in bird and other 


“ Improve- 


3589. WILtiam Epwarp GeEpGE, Wellington-street, Strand, London, “A 
novel system of tug or tow boat.”—A communication from Antoine Faurie, 
Ottange (Moselle), France. 

3591. HUGH SMITH, A sece so eeu aan London, “‘ Improvements in 
apparatus to be used in playing gam 

8592. ENGLEBERT THEOPHILE VAN HScxs, Courbevoie, near Paris, “ Im- 
provements in steam boilers.” 

3593. NICHOLAS DEMETRIUS SPARTALI, Liverpool, ‘‘ Improvements in the 
mode of ig and in 18 for applying heat ~ steam boilers. wi 
3594. JOHN B in the of 
pom 9 and in the generation and soetication of motive sous Eat there- 

‘om. 





ae 
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3595. _ HENRY MILSTED, City-road, London, 


hI} 


“An improved buckle or 
to belts, _ bands, straps, traces, and thongs.” 
3596, WILLIAM ROBERT LAKE, § Cc -lane, 
London, ‘‘ Improvements in sad-irons, and in the means for heating the 
same.”—A communication from Sherman Minor Johnson, Lockport, New 
oa U.S., and Malcolm Clark Turner and Robert Turner, New York, 
3597. > eae VoGL, Basinghall-street, London, ‘An improvement in the 
of scarfs, neckties, and cravats.”—A communication from 

Albert Schmidt, Rue Paul- -Le-Long, Paris. 











ati 


3598, ELIAS ELLENBAND, h “a a) s for threading 
domestic a ee. from pie ‘uzarski, Passage rd 
Pierre, Faubourg du Temple, Paris.—25th November, 1868. 

8599, Louis ROMAN, Paris, ‘* An hydraulic motive power.” 

3600. FRANCIS Hout, Gorton, near Manchester, ‘‘ Certain improvements in 





steam engines.” 
3601. a PANTON, Craven-hill, Hyde Park, London, “Improvements = JAMES ASBURY oy ee 8 


3603. JOHN HN SINCOOK, Hagley- ey Prep a +, pay mee in ratchet 
braces, which i 


and ratchet wheels a. 





3605, CHARES EASTON SPOONER, Broney Garth, Port Madoc, Carnarvonshire, 


and GeorGE AUGUSTUS HUDpABT, Brynker, Carnarvonshire, ‘‘ Improve- 
ments in the construction of railways.” 

3606. AUGUST BUSCHE, Schwelm, Prussia, ‘‘ Improvements in machinery for 

making laces and braids. 

3607. EOWARD THOMAS yy Chancery-lane, London, ‘‘ Improvements 
in means and apparatus for dressing, moulding, and polishing stone, 
marble, and other similar substances.”—A communication from Francois 
Bertrand, Boulogne, France. 

3608. HEINRICH POLLAOK, ‘Hambourg, “Improvements in breech-loading 
fire-arms.” 

3609. WiLLIAM Ropert LAKE, 8 Chancery-lane, 
London, ‘‘ Improvements in paddle wheels for steam ships "—A communi- 
cation from Charles Seymour, La Porte, Indiana, and <7 om Clark 
Washington and Fitch Ra » both of Cleveland, , Ohio, U ‘ § 

3630.. WILLIAM ROBERT LAKE, Chancery-lane, 
London, “Improvements in harvesting machines.”—A communication 
from David M. Osborne, Auburn, New York, U.8 

3611. JOHN HARKISON MORELAND, Belfast, Antrim, Ireland, and JAMES 
CoULoNG, Blackburn, Lancashire, ‘‘ Improvements in pneumatic looms.” 

3612. AMOS HARRIS, Thame, Oxfordshire, ‘‘ Improvements in heating appa 
ratus for warming churches, chapels, and other public and private build. 
ings by hot air.”—26th November, | 1868, 

=. JOHN STEWART TEMPLETON, Glasgow, Lanark, N.B., 

in Brussels and Wilton carpets.” 

S615. ADAM CARLISLE BAMLETT, Thirsk, Yorkshire, 
machinery for reaping and mowing.” 

3617. JoHN PsTRiz, jun., Rochdale, Lancashire, ‘‘Improvements in ma- 
chinery or apparatus for washing or scouring and dyeing wool and other 
fibroue materials. 

3618. THOMAS DICKINS, ALBERT io aay a and Harvey Heyr- 


ole on hnilat 








«Improvements 


“(Improvements in 


| 2405. James PaepeRick LACKsrsTeen, Cannon-street, London, “ Improve- 
bstances.”” 


ordinary ratchet levers | 


ments in means or apparatus for the aan of organic sul 
2415. GzorGe HARVEY, Birmingham, “Certain improvements in holding 
and attaching cravat bows or fronts to shirt collars, which ~ improve- 
ments are also applicable to the use of ladies for z 
scarfs or kerchiefs or other articles of Gress. "—3 st July, 1868, 
ildi Chancery-lane, 
don, “T y for manufacturing metallic eyelets.” 
—A commuuication from ‘William Rudolphus Landfear, Hartford, Connec- 
ticut, U 
2432, Lucius Curtis BAILEY, New-street, Spring- gardens, London, “ Im- 
provements in drawing-pens and compasses.’ —lst August, 156+. 
2443. RUDOLPA SCHOMBURG, London-street, London, ‘“‘ Improvements in 
for the of bricks and other articles moulded or 
formed from clays and other plastic material.” 
2444. BenJamin JOSEPH BARNARD MILLS, Sauthampton-b 
hi mm A 








hi 








ildi 


London, 
tion from George 





‘*Improvements in harvesting 
Harding, Philadelphia, U.S. 
2449. FeeperRick WILLIAM KITSON and PIERRE CHALAS, Leeds, Yorkshire, 
‘*Improveinents in friction clutches for the driving shafts of various kinds 

of machinery.” 

2450. CUTHBEKT GREENWOOD JOHNGON, Portrack House, Stockton-on-Tees, 
“ Improvements in machinery for making bricks and other moulded blocks.” 
4th August, 1868 

2453, ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements 
in the manufacture of iron and steel.”—A communication from Lorenzo 
Sibert, Mount Solon, Daniel Charles Elliott Brady, Buffalo Forge, and 
— Daniel Imboden and Seth Maxwell Barton, Richmond, Virginia, 

U.8.—5'h August, 1868. 

2455. WILLIAM MILLARD, Trowbridge, Wilts, “‘ Improvements in looms.” 

2460. WILLIAM PEARSON, WILLIA « SPORR, and HERVEY BaeapbBunry, Bristol, 
Yorkshire, * Improvements in looms for weaving.” 

2461. James HanGreaves, Darlington, Durham, “ Improvements in the 
manufacture of steel and iron, and in the preparation of materials and 
agents, and in apparatus to be employed therein." 

2464. WILLIAM He NN and EDMUND MILLS HANN, Hetton Colliery, near 
Fence Houses, Durham, “ improvements in safety lamps.” 

2465. WiLtIAM ROBERT Lake, 8 ton-buildings 
London, “ Improvements in felted fabrics.” 

Hayward, New York, U. 
2466. ALFRED VINCENT NewTON, Chancery-lane, London, “Improvements 
in the manufacture of boots and shoes”—A communication from John 

ison Hunter, Morristown, New Jersey, U-S.—6th August, 1*68. 





Chancery-lane, 
—A communication from Henry 








woop, Middleton, y or 
for washing and dyeing silk and an 

3819. WILLIAM EDWARD NEWTON, Chancery- oi London, ** ~~ 
in oi] cups or lubri for hi i from Henry 
L. Fearing, Boston, Massachusetts, U 8. 

3620. JoHN HANDSLEY DALES and JOHN FREDERICK MAYGROVE, Wood- 
street, London, ‘‘ Improvements in the mode of and in looms for weaving 
hair cloth and similar fabrics.” 

3621, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improve- 
ments in letter or paper clips."—A communication from Adolphe Charles 
Guillemot, Boulevart St. Martin, Paris.—27th November, | 

3622. WILLIAM TRANTER, Birmingham, Warwickshire, ‘‘ Improvements in 
breech-loading fire-arms, and in lwbricating bullets for the same. 

3623. JoHN INGHAM, Valley Dye Works, Bradford, Yorkshire, and ILLING- 
WORTH BUTTERFIELD, Bradford, Yorkshire, “ Imp in y 

or apparatus for dressing w: 

3624. EDWARD SIMPSON _SAMUELL, Liverpool, Lancashire, ‘‘ An improved 

of superp hate of lime.” 

3625. ANDREW WYLLIE and JAMES LaTHAM, Liverpool, 
machine for cracking palm and other nuts.” 


PP 











* An improved 


3626. HENRY James HoGG@ KING, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in gauges or apparatus for ascertaining — 
3627. JoHN CORNES, Ilford, Essex, ** I hi for mowing 





grass, corn crops, and other similar | oduce, for coaaien the margins of 
lawns, also for rolling, collecting, and delivering the said crops of corn and 
other produce into bonds or bands ready for being tied up in sheaves or laid 
in swarth.’” 

3630. WILLIAM EDWARD GEDGE, bt grr Strand, London, “ An 
improved plate-warming ation from Louis Hip- 
polyte Lardit, Seukouer St. Martin, Paris 

363'!. CHARLES DENTON ABEL, ton-b Chancery-lane, 
L ondon, ” a ee in the manufacture of Stee]. "—A communication 
from Thomas S » Pi J.8. 

3632. JostaH Saw ABD, St. Paul-street, Islington, London, u Improvements 
in the means of preserving flowers and leaves of trees and plants 
for ornamental] and useful purposes.” 

3633. James Les Norton, Belle Sauvage-yard Ludgate-hill, London, ‘‘ Im- 
provements in dyeing and printing.” 

3634. JOHN HEATON, Langley Mill, Derbyshire, “ ey in the 
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2460, CHARLES JOHN CURTIS and AUGUSTINE Fippes, Bristol, ‘ Improve- 
ments in safes and strong rooms.” 

2471. Bristow Houwrt, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in india-rubber fabrics."—A communication from John Haskins, Boston, 
Massachusetts, U.S. 

2472. JouN WHITEHEAD, Manchester, “Improvements in dandy rollers used 
in the manufacture of 

= HENRY BENJAMIN, ‘Abbey -road, London, ‘ 

machine.’—7th August, 
24a Barstow Hunt, Berle-street, Lincoln's-inn, ,London, ‘‘ Improvements 
> blind furniture."—A communication from Madame Anais Vion, 
aris. 

2489. FREDERICK WALTON, Staines, London, ‘‘ Improvements in the treat- 
ment of_resins or resinous gums, and in the application of the products 
obtained therefrom.”—8th August, 1868. 

-_™. Seo Watson HuGues, Porchester-terrace, London, ‘ Improve- 

ts in fans or apparatus for forcing or drawing air.” 

2497. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ improvements 
in automatic indicators for steam boilers.” —A communication from Edwin 
Louis B ler, Philadelphia, Pennsylvania, U.8.—10th August, (868. 

2501. JEREMIAH jon South Stockton, Yorkshire, “ Improvements in 
rolling iron and steel, and in machinery connected therewith.” 

2508. JOHN MOFARLANE, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
rollers for paper-making machines.”—) th August, 1868. 

2512. JOHN INSBORROW, Livermere-place, Livermere-road, Dalston, 
Middlesex, ‘‘ Improvements in apparatus for measuring water and other 
liquids, which improvements are also applicable in obtaining motive 
power.” 

2526. GUSTAV ADOLPH BUCCHOLZ, Shepherd's Bush, Middlesex, ‘‘ Improved 
machinery for hulling grain. 

2528. WILLIAM EOWakD NEWTON, Chancery-lane, London, “‘ Improvements 
in photographic frames, and mechanism for making the same.'—A com- 
munication from Garret Peter Bergen and Charles Thomas Bainbridge, 
New York, U.S 

2529. ROBERT Sm, Naples, ‘‘Improvements in compositions for ie 
the fouling of ships’ bottoms and other buildings exposed to the action of 
sea or impure water.”—12th August, 1868 

2532. ROBEsT SAUNDEKS, Croydon, Surrey, “Improvements in anchors and 


‘A new or improved wash- 








treatment of cast iron, and in apparatus employed therein.” —2%4 


1868. 
3637, WILLIAM SOPER, Friar-street, Reading, Berkshire, ‘‘ Improvements in 
breech loading fire-arms.” 
3639. JOSEPH SAMUEL FORBES, Stoke-upon -Trent, Staffordshire, ‘‘ Improve- 
ments in the prep of used in the manufacture of pottery, 
earthenware, and china, and in apparatus for the same.” 





3643. David GRRIG, and JOHN FeRniz, Leeds, Yorkshire, ‘‘ Improvements 
in casting plough heads, wheels, and crank axles.” 
3645. JACOB MYERS and LipmaN Louis Morrison, Leeds, Yorkshire, 


‘‘Improvements in the construction of hats or coverings for the head.” 

3647. JoHN Wyatt Rep, Great Western-terrace, Paddington, London, 
**Improvements in bleaching vegetable fibre.” 

3649. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in apparatus for receiving and delivering mail and agg on on rail- 
ways.”—A communication from Freeman Knowlton Sibley, Auburndale, 
and Levi Clifford Wade, Newton Upper Falls, Massachusetts, 
November, 1 

3653. JOSEPA BRADLEY SHILLCOCK, Bromley, Kent, “ — ements jin 
securing the contents of bottles, jars, and other similar vessels. 

3657. EDWARD Price, Cheapside, London, ‘‘A new or improved combined 
shirt front and collar.” 

3659. HENRY WILLIAM FULLER and Isaac WILLIAMS BABNUM, New York, 
U.S., “‘ Improvements in tuck markers for sewing —lst 
1868, 


U.S.—30th 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3715. ARISTIDE BALTHAZARD BERARD, Avenue Montaigne, Paris, ‘‘ Improve- 
ments in the processes and for i + and 
purifying gas for heating and other r purposes.” "— 7th December, . 

$723. WILLIAM ROBERT LAKE, buildi * alll lane, 
London, “‘ Improvements in eee carriage wheels, } part of which im- 
provements are applicable to locomotive wheels.”—A communication from 
David Philip Nickerson and Worthy Stevens Streator, Cleveland, Ohio, 
U.S.—7th December, 1868. 








Patents on which the Stamp Duty of £50 has been Paid. 
3183. EDMUND MOREWOOD, Stratford, Essex, ‘‘Coating metal.” — 9/h 





to the same, also applicable to other tackling liable to sudden 
strains.” 


2539. THOMAS RUSSELL CRAMPTON, Great George-street, Westminster, 
o Improvements in grinding coal, in preparing coal for burning, in supply- 
ing it to furnaces, and in burning powdered coal, also in apparatus to be 
used for these purposes.” —13th August, 1868. 

2549. JOHN FLETCHER, sen., JOHN FLETCHER, jun., and WILLIAM FLETCHER, 


Fagle Foundry, Salford, Lancashire, “Improvements in machinery for 
grinding sand and other substances. e 
2557. JOHN HALES DEARLE, Beacon-hill, Camden Town, London, and 


THOMAS BRowy, Piccadilly, London, ‘ Improvements in tents.” 

2558. WiLLIAM BANCROFT ESPEUT, Southwick-street, Hyde Park, London, 
** Improvements in curing, drying, and extracting molasses or liquid from 
sugar and other substances, and in apparatus employed therein.”—15th 
August, 1868. 

2570. CHARLES JOHN SIMPSON, WALTER SIMPSON, and FREDERIC SIMPSON, 
pe ym Lancashire, * Improv ements in machinery or apparatus for sizing 

d drying yarns for weaving ."—17th August, 1868. 

2583. Louis Gay, Reims, France, “ Improvements in machinery for washing 
wool and other fibrous materials.”—1-th August, 1868. 

2593. WILLIAM JOHN ALMOND, Cheapside, London, “‘ An improved mode of 
preparing threads of cotton, silk, wool, or any fibrous substance for the 
market.”—20th August, 1868. 

2649. SAMUEL Morris, Ashton-under-Lyne, Lancashire, “ Improvements in 
self-acting mules for spinning and doubling.”—26th August, 1868. 

2671. ROBERT SAUNDERS, Croydon, Surrey, ‘‘ An oscillating screen break- 
water.” —28th August, 1868. 

2872. WILLIAM CLISSOLD, Dudbridge Works, near Stroud, Gloucestershire, 
“ Improved machinery for feeding wed = other fibres to preparing and 
carding machines.”—17th September, 1 

2936. JAMES Fry, stephen-street, othe 7 Marylebone, London, “ Im- 
provements in the manufacture of — for carriages, carts, and all other 
wheeled vehicles.” —24th September, 

3001. JosepH WOOLLATT and a thery Brown Doops, Clifton-terrace, 
Gravesend, Kent, “ Improvements in apparatus for obtaining motive 
power, and for a vessels.” —30th September, 1868 

3089. THOmMas Heacock, Drury-lane, London, “ Improv ements in door 
knobs or handles."—8/h October, 1868. 

3301. PeTeR Brusty Cow and JOHN HILt, Cheapside, London, “ Improve- 
ments in the manufacture of tooth brushes and other brushes.”—28th 


186x, 
‘a Quintin” WHYTE and JOHN WHYTE, Glasgow, Lanarkshire, N.B., 





» W 
=<. Ropu? F FRANCIS ag eg Gracechurch-street, London, “ L 
9th December, 1 
s208. CHARLES KNOWLES TOMLINSON and CHARL&Ss JOHN HAYWARD, 
High-street, Lincoln, ‘‘ Sheep ointment.” —12th 

$239. HENRY bing MILLER, Burton-upen-Trent, “ Screening grain, &c.” 
lI» 

Fleetwood ay Beckenham, 


3357. CROMWELL FLEETWOOD VARLEY, 
3281. WILLIAM EDWARD NEWTON, Chancery-1 lane, London," : Felt hats.”— 
19th December, 1865. 


Kent, “ Telegraphic cables or 





3297. WILLIAM FOTHERGILL COOKE, Aberia, near Carnarvon, North Wales, 
and GEORGE HUNTER, Maentwrog, Merionethshire, “ Cutting or getting 
slate, stone, &c.”—20th 

3223. GEORGE ATKIN, EDWIN ATKIN, and ALFRED AMOS ATKIN, Birming- | 
ham, ‘‘ Grinding pit frame, = cut, mill, carpenters’ hand back and other 
saws, &c.”—13th 

3250. CHARLES BLYTH, Sete Forfarshire, “ Holders for hackling machines 
for jute, hemp, &c.”—15th December, 1865. 





Patents on which the Stamp Duty of £100 has been Paid. 
a se ae “Indicating the speed of vessels, 
Cm ° 


Notices of Intention to Proceed with Patents. 





2399. THOMAS CLAXTON FIDLER, Ventnor, Isle of Wight, ‘‘ Improvements in | 


rolling stock of railways.” 
2400. CHARLES DOUGLAS Fox, New-street, Spring-gardens, “‘ Improvements 
in the manufacture and method of es railw ay rails and other iron of 
permanent way, and in the hi to be erein.”—A com- 
munication from Hugh Baines, Toronto, Ontario, Canada.—30th July, 


1868. 
2401. WILLIAM THOMAS ROYLE, Manchester, ‘‘ Improvements in machinery 


or pe for folding or pleating \ eat for pattern cards, applicable also 
to folding. or pleating woven fabrics. + appli 





2403. JOSEPH RATCLIFFE, Back Oth Bank, Little Bolton, Lancashire, “ Im- | 2545, 4d 
, 


provements in mach: the motive power of steam 
and all other J pom FS ” se 
2404. AUSTIN GOODYEAR Day, Seymour, 8., “An im ed | 


Seymour, Connecticut, U 
—_— —— chiefly designed for use as a substitute for indi-vubber | 


s in looms for weaving.”"—29¢h October, 1868. 

3386. Sin JOHN MACNEILL, Kensington, London, ‘‘ Improvements in cases or 
holders for containing postage or other adhesive stamps to facilitate their 
application to letters or other documents, and in apparatus for damping 
such letters or documents "—7*h November, 1868 

| 3396 WILLIAM ManNWagzinG, Britannia Ironworks, a Oxfordshire, 
‘* Improvements in reaping machines. "—9th November, 


} | 3413. JAMES GREGOKY, Kingswood Ironworks, near Bristol, Gloucestershire, 


| 3480. JOHN MATHESON, jun.  — al Lanarkshire, N B., 


“ ‘An improved construction of Faas for charring bones to produce animal 





‘Improvements 
sate and washing yarns, and in apparatus therefor. "16th November, 


*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and postage. Sums exceeding 5s. must be re 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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3288, 4d.; 1212, 6d.; 1253, 58; 1291, 8d.; 1294, 1s. — 1298, 10d.; 1300, 
8d.; 1302, 8d.; 1810, 10d.; 1316, 10d.; 1317, 1s. 6d.; 1382, 8d.; 1333, 8d.; 
1334, 8d.; 1335, 1s.; 1887, 1s.; 1388, 1s. 2d.; 1842, sd.; 1943, 8d.: 1844, Is; 

| 1845, 8d.; 1346, 6d.; 1848, 8d.; 1853, 10d ; 1354, 1s. @d.; 1355, 8d.; 1864, 2s 
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THE ENGINEER. 





Duc. 18, 1868, 








ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for Tux 


ENGINEER, at the office of Her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings. dc. 
1774. E. Newton, Mount, near Sheffield, “ Apparatus for obtaining and apply- 
ivg motive power.” — Dated 29th May, 1868. 

Here the inventor proposes to use nitro-glycerine, or other similar compo- 
sition of nitrie acid, sulphuric acid, and glycerine oil, as an agent whereby 
power may be generated, and to apply such composition to an apparatus of a 
special construction (in the manner described), whereby the power generated 
may be applied to various useful purposes.— Not proceeded with. 

1786. M. B. Spartate, Liverpool, ** Consuming hydrocarbon oils in the furnaces 
of marine and other botilers.’— Dated 0th May, 186s. 

apting this invention to the furnace ef a marine boiler, for example, 

nventor proceeds in the following manner :—At about the level of the 

iary fire-b he fits a rectangular frame, within which, near its upper 








, and running round its sides and ends, is an air ‘ube connected with a 
or blower. Within the space circumscribed by this tube a series of 
trans‘ erse bars, which may be termed fire-bars, is fitted, and below the level 
of these bars the surrounding air tube is pierced along its whole length with 
holes, through which the air supplied to the tube is discharged in small 
streams. Below the fire-bars is fitted an open pan, into which pipes leading 
from a tark containing the hydrocarbon fuel to be burned enter. The supply 
of liquid through these pipes to the pan must be regulated by taps, or 
quivalent means, to ensure the production of an equabie bed of clear flame 
above the fire-bars, Fire is applied to the pan to ignite the hydrocarbon oil, 
and the air discharged into the furnace by the fan or blower, travelling over 
the extended surface of the hydrocarbon oil will quicken the vaporisation 
of oil, and, mingling with the ignited vapour, will rise with the flame 
h the spaces between the fire-bars. A bright surface of fire will thus be 
produced, which will be intensified by the currents of air rising up from 
below the pan, and, passing over the edge thereof, will mingle with the flame 
as it passes up between the fire-bars. - Not proceeded with, 

1796. D. Jones, Inverness, “ Furnaces.”—Dated 1st June, 186%, 

this invention embraces a mode or modes of constructing furnaces, whether 

















f or boilers of locomotive or stationary engines, or for other uses, and 
also hen ranges, stoves, and various descriptions of heating apparatus, so 


as to cause the smoke or unconsumed gases arising from the fuel to pass 
through that portion of te fuel which is in a thoroughly or more completely 
lescent state. And the invention consists in erecting, disposing, or 
nz in the furnace or apparatus a transverse partition or bridge across the 
1, With soffit or under surface at a level below the exit or discharge for 
cases, in combination with the erection or disposition of fire-bars, dead 
S, or fuel supporters ata sufficient angle, or in such manner as to deliver 
pply the fuel towards, underneath, and past the bridge, into what the 
> calls the incandescent chamber, and in combination with draught 
doors, dampers, or other equivalents, for directing the current through the 
said chamber to the exit or discharge. 
1801. E. P. VaveHan, Chancery-lane, London, ‘ Preventing incrustation in 
steam boilers.” — A communicution.—Dated 2nd June, 186%. 

This invention relates to a previous patent, dated September 15th, 1864 
(No. 2252), which invention consisted in placing, in manner therein men- 
tioned, metallic points within the steam space of the boiler, and in electrical 
communication with the shell thereof. The present invention consists in the 
substitution, either in whole or in part, of carbonaceous material, in place of 
the metallic apparatus previously employed, as mentioned. 

1824. W. E Everirr, Birmingham, ** Tubes for marine boilers, dc.” —Dated 
3rd June, 168. 

Here the inventor proposes toemploy brass or yellow metal tubes coated 
outside or inside, or both, with copper, and he prefers to apply the copper 
by means of electro-deposition, and afterwards drawing the tubes, if necessary, 
to give them a finished surface.—Not proceeded with. 

1826. W. Rye, Oldham, “ Apparatus for supplying fuel to steam boiler and 
other furnaces "’— Dated 4th June, 1868. 

This invention is particularly applicable to steam-boilers furnished with 
one or more internal flues containing the fire-grate or grates, but it may be 
applied to boilers without flues, and to other furnaces, and it consists in an 
improved mode of driving the apparatus for distributing the fuel evenly over 
the said grates. The fuelis fed intoa hopper, then passes between crushing 
or feed rollers, and it is distributed by a fan, to which a reversing motion 
is applied, so as to cause it to revolve first in one direction and then in the 
other. The reversing motion may be obtained by an open and a crossed 
st in the same manner as the reversing motion of a planing machine or 
rwise, The feed rollers are driven by independent gearing, whereby the 
ers can be turned round either faster or slower, or stopped and started 
when required, without affecting the motion of the fans, which are continually 
in motion. The damper leading to the chimney is connected to the strap 
forks of the driving strap, so that when the strap that drives the feeding rollers 
is on the loose pulley the damper will be closed or partially closed. ‘The posi- 
tion of the dampers and the motion of the feed rollers are regulated by the 
pressure of the steam; a piston or float, acted upon by the steam, is connected 
to the levers and rods in connection with the-damper. The modes of applying 
the pressure of steam to regulate the position of the damper may be con- 
siderably modified, 

1528. G Harrtvey, and P. Ronertsuaw, Bradford, “‘ Sieam boilers.” —Dated 
4th June, 1808. 

This invention consists in the generation of steam by means of injecting 
water through perforated tubes within a vessel, by preference of cylindrical 
for n h vessel being previously heated by illuminating gas where the 
same is used, placed within a closed chamber (air admissions being, of course, 
made without confining the patentees to the precise mechanical details shown 
and described). Of course, when ordinary fuel is used, the usual system for 
steam boilers, as regards furnace arrangements, must be applied. 
































1337. J. Perrig and J. Fretpen, Rochdale, “ Obtaining hydraulic motive 
power.” - Dated 4th June, 186s. 
This invention relates, First, to that description of hydraulic motors in 


which jets or streams of water are caused to impinge upon floats, vanes, or 
1er parts mounted upon a revolving axis, or to that description of motor in 
which the water acts on the principle of the Barker's mill, and consists in 
causing such jets or streams to be accompanied by air drawn towards them by 
their velocity. Secondly, the invention consists in applying the above de- 
ibed arrangement to jets or streams which are used for propelling vessels, 
Not proceeded with, 

























Class 2,-TRANSPORT. 

Including Railways and Flant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, d<. 

1723. H. J. Bakewewt, Devonport, “ Apparatus for steering ships.”~Dated 

26th May. ixpr, 

This invention consists in the application of differential wheels or pulleys 
in connection with the hand-wheel of the helmsman, and a chain-wheel on 
the rudder post, so as to obtain increased leverage and perfect control over 
the rudder, which, by this means, may be maintained firmly in any position 
in which it may be placed. 

1726. J. A Jovxerand J. H. Jenxins, Liverpool, “ Screw propellers.”—Dated 

2hth May, 6+. 

boss and blades of a screw propeller constructed according to this 
m are of any usual or convenient form. Instead, however, of the 
ends or tips of the blades being left free, as heretofore has been the 
practice, the patentees connect and protect them by a circular flat hoop or 
band, preferaily of about the same width across the periphery as the blades, 
The said hoop can be cast h the blades and boss in one piece, or it can be 
affixed by rivets, or otherwise fastened. 
1731. T. Smepuey, LHollywell, Flint, “ Brakes for carriages on common roads.” 
—Dated :6th May, Shs. 
The patentee claims the arrangement of apparatus in which the brake 
blocks suspended from standards fixed to the axle, or to the spring 
immediately over the axle, the brake blocks being applied to and acting on 
the periphery of the wheels, and being kept in their required positions by the 
use of slides or vertical guides and sliding blocks between them and the 
levers for applying the brakes, as described. 

1742. J. Dixon, Sheffield, ** Coupling link for railway vehicles, &c.”—A com- 
munwation —Dated -ith May, tei8. 

This invention is not described apart from the drawings. 

1743. H. A. Bonnevitie, Sackrille-street. Piccadilly, London, ** Permanent 

way of roilua —A communtcatwn.— Dated 21th May, \*68. 

This invention consists in the use of a sector, the essential characteristic and 
main advantage of which are the suppression of the needles or pointers, and, 
cor sequently, of the counterpoi:.t now used to operate the transfer of a train 
off one pair of rails on to another, the same presenting continual danger, and 
often being the cause of the carriages running off the rails. 

1756. W. ALExanpeER, Liverpool, ‘‘ Applying auriliary power to sailing ships.” 

—Dated 2h Mey, \s68. 

For this purpose the steam winch or winding engine, now extensively used 
en board sailing ships, or other motive power, is employed to operate by a 
train of wheels or other goar or lying shaft. Such lying shaft can be placed 
in one of three positions First, underneath the deck, close to the deck 
beams; secondly, partly under and partly over the deck; and, thirdly, over 
the deck altogether. On the ends of the said shaft the inventor ships, when 
required, ordinary side paddle-wheels, or side paddle-wheels fitted with reefing 
floats or arms, to be adjusted to suit the draught line. When winds are 
available, these paddle-wheels are unshipped and stowed away inboard, 














































Making the paddle-wheels removable is an important feature of the inven- 

tion. —Not proceeded with. 

1790. T. Freup, Lambeth, London, “‘ Maneuvring gunboats, &c.”"—Dated 30th 
May, \868. . 

This invention consists in providing gunboats, or other floating vessels, 
with a screw propeller and a balance or other form of rudder at each end, 
worked separately or together, the forward and after body of the vessel being 
preferably similar.—Not proceeded with, 

1802. J. Tate, B rmondsey, “‘ Manufacturing points for railways.” — Dated 2nd 
June, 1868. 

This invention consists in casting the points in moulds, and which may be 
made of any shape most preferred. In this way the points are cast ready for 
use. The metal the inventor prefers to employ is steel, or malleable cast 
iron.—Not proceeded with. 

1807. G. A. H. Litute, jun., United Service Club, St. James, London, “ Street 
paving.’ —Dated 2nd June. 1868. 7 

Here, instead of placing the lines of blocks (which may be from lin. to 
din. in width) close together across the line of traffic, the patentee places 
them from lin. to 5in apart, filling up the intervals with small stones, broken 
granite, or other suitable material, cemented together and consolidated by 
bituminous or other cement. 

1817. J. H. Jounson, Lincoln's-inn-fields, London, ** Railway trucks.” —A com- 
munication, — Dated 3rd June, 1868. 

This invention consists in applying to the axle or journal of a railway 
vehicle a guard or protector, consisting of a pair of clamping pieces of wood, 
or other suitable material, made to bear on each side of the axle between the 
wheels.— Not proceeded with. 


1330. M. Rives, Paris, “ Ships’ blocks,”— Dated 4th June, 1868, 

An essential feature of this block consists in its strapping with multiple 
supports for the purpose of giving greater strength than the arrangements 
hitherto adopted, by affording two points of support to the axis or spindle of 
each sheave or pulley.— Not proceeded with. 

1835. J. Asuton, Fieet-street, London, *‘ Horse shoes.""—Dated 4th June, 1868. 

This invention is not described apart from the drawings. 

1768. F. R. Gisponne, West Strund, London, *‘ Apparatus for signalling on 
board ship, &c."— Dated 29th May, 1868. 

According to one’part of this invention the patentee employs two dials made of 
metal, glass, or other suitable material, whereupon the necessary orders are 
painted, engraved, or otherwise indicated, the section alloted to each order 
being equally subdivided, but differently coloured or marked, say black and 
red. ‘The pointers which traverse round the centre of the two dials are so 
geared by chain, wire, cord, or shafting, or other suitable means, that, when 
one is moved, the other is caused to move in unison therewith over a given 
space. One of these dials adapted (forexample) to an engine-room indi- 
cator carries a spring slip hammer or other suitable bell to attract attention 
to the order given; the other, adapted to the captain's bridge communi- 
cator, carries an additional pointer, which is operated by the engine shaft in 
such manner that it indicates upon the bridge instrument the speed and move- 
ments of the engine ahead or astern. 

1770. J. Tunnsuit, Edinburgh, *‘ Connecting or disconnecting carriages and 
wagons on railways.””— Dated 29th May, 1868. 

This invention relates to connecting and disconnecting railway carriages 
and wagons, and vehicles in general, without the necessity of anyone going 
between the vehicles to be connected and disconnected, and _ consists 
in providing each vehicle at each end with a lever situated parallel 
with the sides of the vehicle. The lever is carried on an axis or 
fulcrum fixed to a crop beam, or otherwise, one end of the Jever being 
underneath the vehicle, and the other projecting beyond the end 
of it Thatend of the lever which projects beyond the end of the carriage 
or other vehicle is provided with a loop or eye situated in a horizontal plane 
this terminating with a hook in a vertical plane, the point of the hook being 
upwards and the back part of the bend of the hook being elongated to a point. 
This end of the lever is capable of being depressed, but is prevented from 
rising above a horizontal position; that end of the lever beneath the vehicle 
is heavier than the end provided with the eye and hook, and, if necessary, 
it may be bent downwards, or be shaped otherwise so as to permit it to rise 
when the other end is depressed. The apparatus is so constructed that, when 
two vehicles approach each other, the elongated points at the back of the 
hooks come into contact, and one of them glides below the other until the 
hook meets the eye, when the weight of the other end of the lever raises 
the hook upwards through the eye and retains it there until it is wished to 
disconnect the vehicles. The length of the lever is so regulated that in the 
case of railway vehicles not provided with spring buffers the junction is com- 
pleted just before it comes into contact. ‘The vehicles are disconnected by 
raising the heavy end of the lever, thus depressing the hook, and disengaging 
it from the eye. This is effected by means of chains or iron rods working un- 
underneath the vehicle and terminated with a handle outside the side 
beams. When the chains or rods are acted on, the heavy end of the lever 
is raised, and the vehicles are disconnected, and when the chains or rods are 
freed the lever resumes its original position. 














Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &e. 

17:8. J. E. Hotmes, Ruabon, North Wales, ‘ Machinery for cutting or dress. 

ing stone ’’ — Dated 25th May, 18°8. 

This invention is not described apart from the drawings. 

1719. H. L. A. Liprexs, Southampton-buildings, Chancery-lane, London, 

** Looms.” — Dated 25th May, 186%. 

Power loom weaving has hitherto been imperfect in so far that the produc- 
tion of aregular and continuous web has not been practicable, because the 
roller on which the warp is wound, as hitherto arranged, does not deliver 
the exact quantity of thread necessary to make the web with thé same num- 
ber of threads in the warp as in the weft, which is the perfection of weaving, 
and the present invention consists in the employment of improved apparatus, 
whereby this difficulty is obviated.—Not proceeaed with. 

1722. J. Fernaser, Briscombe Port Mills, near Stroud, Gloucester, ‘“‘ Machinery 

Sor feeding carding engines.’— Dated 26th Mav, 1°68. 

The patentee claims, First, the application of the vibrating frame described 
with its apron, laying rollers, and rail to an Apperley feed for the purpose of 
supporting and laying the siiver without stretchirig in diagonal layers, one 
over-lapping the other in a zig-zag direction. And. Secondly, the arrange- 
ment of parts and mechanism described for giving motion simultaneously to 
across apron of a carder, and to the rollers or apron which receive the 
sliver and the traveller of the feed of another, together with the mode of 
varying the speed by means of cone pulleys, whether used in connection with 
an Apperley feed or otherwise, or any mere modification thereof. 

1727, A. and C, Epmetston, Salford, * Printing hanks of yurn or thread, and 

warps with one or more colours.’ —Dated 261h May, 1** 8. 

This invention is carried out as follows:—In suitable framework the in- 
ventors place one, two, or more pairs of ordinary grooved printing rollers, one 
above the other, the rollers being supplied with colour rollers in colour boxes 
in the usual manner. On the shaft of the printing rollers there are bevel 
wheels, gearing into bevel wheels attached to boxes fixed to a shaft driven 
by worm or toothed gearing from the driving shaft of the machine, the said 
boxes being provided with screws for adjusting the wheels to enable the pro- 
jecting ribs of the rollers to correspond with exactness. At the insides of 
the framework, beyond the ends of the rollers, they place two elevating or 
carrying screws, having square threads of any required pitch, and turned by 
bevel wheels from the driving shaft of the machine, and the hanks of yams 
or threads are held on rods placed in the grooves of the screws, the rods hav- 
ing projecting ends fitted to work in two metal guides at the front of the 
screws. The screws are turned at a speed exactly corresponding with the 
surface speed of the printing rollers, and at the tops of the screws there are 
cams fixed, so that when the rods arrive at the tops of the screws they deliver 
the rods with the hanks on to two brackets fixed to the tops of the two metal 
guides. One printing roller of each pair, with its corresponding colour roller 
and colour box, is mounted on sliding pedestals adjusted with screws and 
springs, so that when the rods with the hanks pass between the rollers, the 
springs shall yield to allow them to pass, and afterwards expand to give the 
required pressure for printing the colours.— Not proceeded with. 

1745, W. Coorer, Bradford, * Sliver cans or cotton cans.”— Dated 2ith May, 

1868. 

This invention consists in constructing such cans with bottoms of wrought 
iron_in form of an inverted dish, the sides being of tin or other material, as 
usual, rivetted and soldered thereto. By this improvement such cans or re- 
ceptacles are rendered more durable than heretofore. 

1769. W. MacLean, Glasgow, “ Process to be used for producing or depicting 

designs on texttle fabrics.” —Dated 29th May 1st8. 

The patentee claims, First, the application of aquatint engraving for 
producing or depicting designs or devices on textile fabrics, in imitation of 
photographed designs or devices, as described; Secondly, the process of 
transferring designs or devices from an aquatint engraving to textile fabrics 
having the appearance of being photographed, as described, or any mere 
modification thereof. 

1776, L. Hamen, Nottingham, *‘ Instruments for clipping lace, &c.”—Dated 

29th May, 1868. 

Here the inventor constructs an instrument by means of which the operator 
can divide the loops which are to be clipped offon their two sides simul- 
taneously, and close up to the fabric. The instrument is of scissor-like 
construction, except that the blades do not meet and cut the one with the 
other, but with other supplemental blades. These supplemerital blades are 
pivoted to the undersides of the main blades, one to each, and at a short 
distance in advance of the main pivot, and they are also jointed together with 
a valve-like joint beyond the extremities of the main blades. The supple- 
mental blades serve a double purpose; they form a mesh on which the 

















operator takes up the loops to be cut, and which is adjustable to the length 





of the loop simply by opening the bows more or less widely, and as blades 

they act with the main blades to serve the loop as the bows are closed 

together.— Not proceeded with. 

1778. W. Bucuan, Belfast, “ Preparing hemp and flar.”—Dated 29th May, 
1868. 

The object of this invention is to prepare hemp and flax fibres for spinning 
higher counts than are spun at present. The inventor states that he found 
that hemps vary greatly in the quantity of cannobine resin they contain, and 
that they are hard or comparatively soft, in proportion to the amount of this 
property which they possess. In carrying out the invention the materia} 
under treatinent is subjected to various washings and bleachings, and power- 
ful acids and other ingredients are made use of: The details are voluminous, 
1782. T. Burrow and 8. Keira, Glasgow, ‘* Weaving.”—Dated 30th May, 

1 


This invention relates to an arrangement of mechanism to be used for 
weaving or knitting what are known as bonnets or caps, and consists in 
placing the warp on bobbins, and each bobbin being carried by a shuttle, the 
shuttles and bobbins being arranged in circles round a conical or other 
shaped block, the shape of the cone or block determining the shape of the 
cap when woven. The weft is worked round the circle by an arm, the end of 
the weft being conducted from the bobbin or the arm to a prolongation of the 
conducting tube, viz.. a thin steel spring, at the end of which is an eye, 
through which the weft passes and is laid between the warp ends, which, as 
the weft passes cross over alternately and remain so till the weft again passes 
round, when they recross, and so until the cap is complete, the steel spring ~ 
through the eye of which the weft passes—laying the weft well in between the 
warp.— Not proceeded with. 

1795. J. B. Farrar, Halifax, ‘‘ Spinning or twisting fibrous substances,” — 
Dated \st June. 1868, 

This invention relates to means of lubricating the spindles or bobbin studs 
of cap-twisting and cap-spinning frames, and for cleaning the spindles 
in fly spinning and twisting frames, and consists in the application to 
each spindle or stud of a washer or ring of felted or fabricated fibrous sub 
stance or absorbent material, saturated with oil or other lubricant, with a 
cover of metal or other suitable material placed over it. 

1823. E. Farrsunn, Mirfield, Yorkshire, ‘* Condensers for working wool, &c.”— 
Dated 3rd June, #68. 

This invention relates to machinery known as condensers, the doffer of 
which has rings or dividers of gutta-percha, or other material, inser ‘ed 
betwixt rings of cards on its surface, such rings being employed for dividing 
the wool or other fibrous substance under operation into strips. Now, to 
effect the cleaning of the cards without reducing the said rings or dividers is 
the object of the present imveation, and for this purpose the patentee employs 
an ordinary dicky or roller cevered with card clothing, and he forms grooves 
in the said roller around its circumferences at distances apart corresponding 
with the distances apart of the rings or dividers of the doffer, so that in its 
application for cleaning or sharpening the teeth of the doffer the said grooves 
on the dicky will span the rings or dividers in the doffer, and thereby not act 
upon them. In some doflers the rings or dividers are formed or fixed in 
wavy or curvilinear lines around its circumference, parallel with each other. 
In such eases he forms or fixes on one end of the said roller a flange to fit 
into an extra groove formed or fixed on the end of the doffer of the same 
wavy form asthe dividers, so that as the doffer rotates it will produce a 
traverse or endwise motion of the roller, and thereby maintain the grooves in 
the roller opposite the rings or dividers of the doffer, consequently avoiding 
the action on the rings or dividers of the said doffer; or, instead of forming 
an extra groove in the said doffer, the ends thereof may be made parallel with 
the grooves, and a finger or stud carrying a friction roller be hinged between 
two collars at each end of the card roiler shaft, the said friction rollers being 
set to bear against the ends of the doffer, and the stud held in position by 
slot guides or brackets fixed to the frame of the engine, so that the said card 
roller is always traversed and kept in proper position on the doffer, whatever 
may be the divergency of the grooves therein. 

1836. J. Wontu and A. Barker, Rochdale, “ Machinery for preparing and 
spinning fibrous matertals.”—Dated 4th June, 185% : 

The patentees claim the improved method of covering the rollers or 
clearers of machines for preparing and spinning fibrous materials by the 
application between the body of the roller and the external leather cove ring 
of a felted or woven fabric, either mixed or not with other fibrous materials, 
and covered or not with linen or other cloth, by means of an adhesive cement 
or solution, substantially as specified. 








Class 4.—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1740. A. M. CuarK, Chancery-lane, London, “ Dressing millstones." —A commu- 
nication.— Dated 26th May, 1868. . ; 

This invention relates to apparatus to be employed for dressing millstones 
at any inclination or in any direction. This operation is effected by the aid 
of a diamond cutter, which forms the groove in an expeditious manner 
without the aid of an experienced workman. 

1737. W. R. Lake, Southampton-buildings, Chancery-lane, London, “ Ploughs, 
&c.”—A communication,— Dated 26th May, 1563. f 

is invention consists in the application to a plough or like agricultural 

mplement for turning over the soil, of an apparatus which the patentee terms 

a rotary mould board in such implements of husbandry. 

1748. H. and G. Keanrsteyr, Ripon, “ Mowing and reaping machines.” — Dated 
27th May, 186+. , ’ 

This invention consists in constructing mowing and reaping machines in 
the following manner :—Upon the axle of the travelling wheels of the ma 
chine which support the framework thereof the patentees fix a spur wheel 
which gears into a spur pinion. This said spur pinion is cast fast to a spur 
wheel, and runs on a movable iron stud which allows the machine to be 
thrown in and out of gear by an eccentric lever. The above-mentioned spur 
wheel gears into a spur pinion that is cast fast to a beve) wheel, and runs on 
the main axle and in the same difection, thereby saving a great amount of 
friction. A bevel pinion is fixed on the crank shaft, and gears into the b vel 
x on the cutting knife. 















wheel. Thus they derive the moving power ¢ 
The whole of this gearing or wheels and the shalts are incased or covered in a 
neat metal frame, which keeps all dust and dirt from getting among the 
wheels and axles. The lifting apparatus is attached to the guide ba: and 
joint bar in the following manner :—The patentees have an ordinary leve rand 
chain attached to an iron quadrant, which latter is attached to the joint bar 
by a double stud and bolt A short slot‘ed lever attached to the guide bar by 
a single stud and bolt is provided with a notch, and a corresponding noich is 
formed in the end of the joint bar, the notch in the joint bar forming a fulcrum 
for the lever to work upon. The quadrant passes through the slotted lever, 
and thus, should the outer end of the guide bar be in a grip or hole, the 
driver can lift the outer end of the guide bar perfectly level the moment the 
inner end of the guide bar begins to move, and he can further lift the guide 
bar sufiiciently high to clear either cut or standing grass, or any other obstruc 
tion. Another part of the invention is the peculiar shape of the guider. 
They make the guider with a step or notch in it next the guide bar. This 
step or notch in the guider forms part of the guide bar for the knife-back to 
work in. By this step or notch in the guider they get a larger slanting edge 
under the guider in front of the guide bar, which prevents the soil or dirt 
from aceumulating in front of the guider under the knife, and allows the 
stubble of the cut grass to brush the soil and dirt away under the guide bar. 

1759. W. E. Newton, Chancery-lane, London, ‘‘ Horse rakes.” —A communica- 

tion. —Dated 2>th May, 1368. 

This invention is not described apart from the drawings. 

J. R. Hampirixc, East Dereham, Norfolk, ‘‘ Thrashing machines.” — 
—Dated xth May, \868. . 

In place of feeding the crop to be thrashed by manual labour to the beating 
drum of the machine, as is usual, and which is an operation of some danger, 
the patentee arranges endless chains or bands with teeth or spikes upon them 
to carry the crop forward and present it tothe drum. The crop is sprea 1 by 
the workman on a table or surface at the top of the machine, and is raked 
forward along this table by the teeth or spikes until it is taken by the beating 
drum. The endless chains or bands are driven at a comparatively slow speed 
by a belt passing around a pulley on one of the axes which carry them, or it 
may be in other convenient manner. z 
1792. Rev. O. Reynoips, Debatch, Suffolk, ‘Steam ploughing or cultivating.’ 

—Dated 30th May, 1868 ‘ 

The object of the First improvement is to prevent the tight or slack rope 
leaping or passing over the rims or side flanges of the dram or windlass, and 
doing mischief to the machinery. To effect this object the patentee attaches 
guards of wood or iron to the frame of the combined engine and windlass, 
which guards extend to the rims or flanges of the windlass and drum on each 
side. The object of the Second improvement is similar to that above stated. 
In this case he causes the rope to be passed between two pulleys, one of which 
is flanged and the other plain. These pulleys run loose upon their respective 
shafts, which are parallel to each other, and are traversed by the pulleys from 
end to end as the rope passes on to or off the drum. The Third improvement 
has for its object to dispense with the hand-coiling instrument hitherto in use 
for guiding the rope on to the drum. To effect this he passes the rope 
between the pulleys, formed as described under the head of the Second im- 
provement, or between a pair of rollers rotating in a horizontal position, and 
geared so as to be driven backwards and forwards by a screw. The object of 
the Fourth improvement is to increase the stability of the rope porters, and 
for this purpose he fits them with two carrying pulleys on the same level, and 
makes the forward travelling wheels much larger than the hinder ones. By 
this arrangement the porters will move steadily forward, according to the 
requirements of the rope and advancing engine, and be less liable to upset. 
The object of the Fifth improvement is to provide a means whereby the rope 
can be attached in any part of its length as well as its end, or, instead of at its 
end only, to a draught bar of a horse. To accomplish this he forms a snatch- 
block with cheeks of wood or other substance sufficiently hard to pinch and 
hold the rope between them. There are other features included in the inven- 
tion, ’ 




















THE ENGINEER. 
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798. R. W. Pacx, Park-walk, Chelsea, London, “ Hand garden engines, dc.” — 
Dated \st June, 1868. ’ ; 

This invention relates to a novel construction of garden engine for pumping 
and forcing water for use by hand, the engine being also useful as a hydro- 
pult for extinguishing fire and for other purposes. The nov elty of the inven 
tion consists in the arrangement and combination of parts, and of an improve 
ment in the piston rod in connection with the cup leather.—Not pruceeded 
with. 

1829. W: E. GepGe, Wellington-street, Sirand, London, ** Ploughs."—A com- 
munication, — Dated 4th June, 188. : 

This invention is not described apart from the drawings —ot proceeded 
with. 

1783. Sir J. B. Guest, Wimborne, “‘ Apparatus for cutting or trimming the edges 
of lawns, dc’ — Dated »0th May, 1>68. 

According to this invention, in constructing an apparatus to be employed 
for cutting or trimming the edges of lawns or grass plats, the patentee makes 
use of a hollow cylinder or roller provided with framing and handles. The 
side of the framing is provided with a plate or guide for holding and guiding 
an adjustable slotted bar, which is kept in position by a screw or e juivalent 
means; or the box may be a fixture. To this adjustable or other bar he 
secures a pair of shears or knives, the lower blade of which is fixed to the 
bar, and may be provided with a tray for receiving the cut grass, but this is 
not essential. The upper blade of the shears, which is capable of part al 
rotation upon its axis, is actuated by means of an adjustable arm or connect 
ing-rod worked by a crank, cam, or eccentric, to which motion is imparted 
from the hollow cylinder or roller through suitable gearing 














Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1805. J. Avery, Great Portiand-street, London, ‘* Apparatus employed in rais- 
ing and lowering Venetian Ulinds, &c.""— Dated 2nd June, 1808 

Here the inventor forms the outer ends of the tails of certain levers em- 
ployed into eyes or loops to receive the ends of a crosspicce, having @ loop or 
other connection to the upper end of the check string, by which the power 
exerted will be more uniformly operative, and great facility will be afforded 
in operating the blinds. 
1820. H. J. Crockett, East Dalston, London, 

June, iste 

Here a Venetian blind is raised by cords or bands winding on a top roller, 
such cords or bands passing down through holes in the intermediate laths to 
a bottom lath, to which such cords or bands are connected. This roller is 
caused to turn for winding up by pulling a cord previously wound on to a 
pulley at one end of such roller, and it is held in position, as may be de sired, 
t tchet teeth on the roller tak n into by a corresponding tooth on the 
under side of a lever, which, for security of holding, acts over, or nearly over, 
the axis of the roller, whilst the axis of motion of this lever is at some dis- 
tance behind, and about at a level with, the point of contact of its tooth with 
the tooth of the rack wheel on the blind roller. There is much detail in the 
specification of this invention. — Vol proceeded with. 








** Venetian blinds.”"—Dated 3rd 











Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c, 
1791. C. E. Brooman, Fleet-street, London, ** Central-fire cartridges.”"—A com- 

munication.— Dated 3\th May, \86%. 

The present invention mainly consists in a metal chamber stamped or formed 
with a shoulder with the view of strengthening the cartridge by avoiding the 
displacement and giving way of the chamber, al] the parts of the cartridge or 
case are thus firmly united with the metallic base or socket, whereby a strong 
cartridge free from gas escape is produced.— Not proceeded with 
1834. R. Wornar, Vienna, * A tube of a metallic cartridge with central prime.” 

— Dated 4th Jane, 1368. 

The patentee claims the construction of cartridges with cases of metal and 
paper combined, gnd with centra]-fire metal primes or detonators, substantially 
as specified and shown in the drawings. : 





Class 7.—FURNITURE AND CLOTHING. 
Including Cuoking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
1766. T. S. Horny, Newcastle-upon-Tync,** Miners’ safety lamy 
May, 1865. 

This invention relates to a means of obtaining an increased amount of light 
and more perfect combustion in miners’ safety lamps than has hitherto been 
obtained, whereby little of unconsumed carbon or soot is deposited in or upon 
the lamp. and the lamp is rendered moreover thoroughly inexplosive, whilst 
the light is immediately extinguished should the lamp by nt or other 
wise be overturned, The invention has reference also to an improved lock for 
fastening all the parts of the lamp together. In constructing a safety lamp 
according to this invention the base of the lamp forms the receptacle for the 
oil, having a tube in the centre for the insertion of the wick or lamp cotton. 
and for feeding or supplying the lamp with oil. Above this receptacle, and 
attached to it, there is an air chamber perforated round the circumference, or 
surrounded with wire gauge, for the admission of air horizontally at a point 
below the point of combustion. The top plate of this chamber is also per 
forated with very fine holes, for the admission of the air to a combustion 
chamber which surrounds the wick, and is formed of metal of a dome or other 
shape, having an aperture at the summit through which the wick can pass 
This metal dome is fitted by a bayonet joint, screw, or other means, into a 
metal ring or flange, which flange has formed on its outer or upper surface an 
annular groove for the reception of a glass chimney, which is cemented 
therein. By the use of the dome the air for supporting combustion parsing 
through the air chamber from below impinges on the flame at the point of 
combustion, rendering such combustion more complete, and therefore affording 
increased light. This dome also acts as an extinguisher should the lamp be 
overturned by accident or otherwise, as the light in that case will immediately 
die out. The products of combustion pass up the glass chimney through a 
contracted aperture in a metal cone fitted thereon and become diffused by 
escaping through small perforations in the copper caps fitting on to the glass 
chimney and enclosing the cone 
1794 S. Waker, Liverpool, ** Watches.” — Dated \st June, 1868. 

This invention has for its object the construction of watches in such a 
manner that they will require winding less frequently than r. liable watches at 
present in use. 

1797. G. P. Reep, Boston, Massachussetis, U.S.A., “ Watches."—Dated ist 
June, 186°. 

This invention relates to improvements tm the construction of watches, and 
embraces several distinct features one of which consists in fixing the barrel 
immovably to the pillar plate by means of a flange formed thereon, and by 
screws inserted in the pillar plate, whose heads overlap the said flange, the 
open end of the barrel extending through the pillar plate, and being covered 
by the main gear wheel. The details of the invention are voluminous. —WNot 
procee ed with. 

1808. W. E. Newrox, Chancery-lane, London, “ Lever escapements for watches, 
ce.” —A communication. Dated nd June \8'8 

This invention consists in the application and arrangement ofa self-r 
ing spring lever, which will, when the watch is shaken or violently 
allow the ruby pin to pass, and which will, therefore, permit the bal 
turn freely under the influence of such shock or motion. ‘the objec 
invention is to prevent the breaking of the ruby pin or pivots, whict 
ordinary lever escapements is frequently the case, At the same time the com- 
plication of chronometer escapements, in which the same freedom of the 
balance is provided, is avoided. 


"—Dated 28th 












acci 

















Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiny Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Dyving, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


1780. A. Smiru, Glacgow, ** Manufacture of sugar.’—A communicalion.— 
Dated 30:h May, \868. 

In performing this invention the inventor employs a series of clarifying and 
evaporating pans, composing what 1s termed a battery, the pans being made 
of rectangular form, and arranged in line upon two brick walls, the space 
between these walls and under the pans forming a flue for the passage of the 
fire gases from a furnace to heat the pans. The bottom of the pans are 
formed with corrugations to increase the heating surface, and these corruga 
tions are disposed across the flue for the fire gases to strike against them.— Jot 

with, 
1785. H. Hinze, Leiprig, Germany, ‘‘ inflammable gas."—Dated 20th May, 
186, 

This invention relates to the production of illuminating gas from petroleum 
and petroleum residue, and consists in certain mechanical arrangements for 
oar op J such petroleum and petroleum residue in a continuous jet into retorts 

eated to a red heat.— Not proceeded with, 
1787. J B. Harats, Edinburgh, ‘‘ Pumps for actuating the pulp in paper- 
maki g machines.” Dated 30th May, 1*64. 

Hitherto the spaces in the bellows of such machine where india-rubber or 
leather have been used have been covered by circular, square, or polygonal 
tubes, the longitudinal sections of which have been straight, in consequence 
of which they are very readily destroyed by the action or working of the other 
parts of such bellows or pumps These improvements consist in making such 
tubes so that any longitudinal section of them shall not be straight, but be 
curved, or partly curved, so as to form a collapsible joint, and partly straight 
and composed wholly of leather, or wholly of soft vulcanised india rubber, or 
of partly soft and partly hard vujcanised india-rubber.—Not proceeeded with, 




















1799. C. D. Apet, Southampton-buildings, Chancery-lane, London, ‘* Manufac- 
ture of alum.”—A communication —Dated \st June, 1868. 
The patentee claims the employment, in the f: of the r 
and other salts, of alumina of the process described, either with or withont 
the use of bicarbonate of soda, substantially as and for the purpose set forth. 
Secondly, producing sulphate and other salts of alumina in a porous and 
soluble state, substantially as set forth 

1804. J. Oaxven and J. Picky, Congleton, “‘ Material for enamelling iron,” — 
Dated 2nd June, 1368. 

This invention is carried out as follows:—To a quantity of Dane marie, 
after it has been fused, the inventors add an equal proportion of borax. These 
materials are ground together and made soluble by an admixture of water. 
The iron is then covered with the material, and exposed to great heat in a 
furnace for avout a quarter of an hour, when it is thoronghly enamelled,— Not 
proceeded with. 

1819. C D. Angn, Southampton-buildings, Chancery-lane London, ** Production 
of iodine.’ — A communication. — Dated 3rd June, 1868. 

This invention relates to the separation of iodine from the mother liquors 
obtained in and resulting from the treatment of kelp or sea-weed, and consists 
in the employment of bromine in substitution for chlor ne now generally 
employed for the separation of the iodine contained in such mother liquors or 
in other solutions.—Not proceeded with, 

1-31. C. E. Brooman, Fle-t-street, London, ‘‘ Apparatus for the manufacture 
or production of carbonic oxide, hydrogen, &c.""—A communtcation.— Dated 
4th June, \*F8, 

This invention consists in a combination of gasogeneous apparatus capable 
without notable loss of caloric, of transforming coal and other fuel into first 
carbonated hydrogen; Secondly,pure hydrogen mixed with carbonic oxide, or 
oxide of carbon; and Thirdly, carbonic oxide mixed with azote. 

1833. C. E. Broomawn, Fleet-street, London, ** Manufacture or transformation 
of iron and stvel.’’—A communication, Dated 4th June, 1868, 

The primary object of this invention is to construct and arrange an apparatus 
in which cast irons (pontes de fer) previously melted in a blast furnace, or in a 
cupola, can, in presence of oxides and silicates of iron and manganese 
and purifying or refining agents, be brought to the state of steel or of iron 
(fer fondu) and reciprocally in which melted irons and steels in presence of 
carburetting gases of carbon or of cyanides can be brought to the state of 
steel or of cast iron (fonte). 

1839. W. Fiaru, Burley Wood, near Leeds, * Deodorising petroleum, &c."”— 
Da'ed 4th June, 1*64, 

Palm oils and other oils have heretofore, in some cases, been deodorised by 
blowing air through them, whilst they are kept heated in a suitabie vessel to 
a temperature of from 170 deg. to 230 deg. Fahrenheit In place of using the 
air at such a pressure only as is necessary to cause it to flow through the oil, 
the inventor employs it at a high pressure, more specially towards the end of 
the operation, so that when it enters the oi] it expands greatly, thereby be- 
coming intimately mixed with the oil, and also cooling it radidly below the 
temperature of the air, at which temperature he prefers to commence the 
treatment and not to heat the oil as heretofore. The air when used under 
these conditions rapidly removes the odour from the oil, and it may at the same 
time from the cold it induces be caused to chill a smal] proportion of it.—Not 
proceeded with. 


Inhat 











Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 

1840. M. Tureren Islington, London, “‘ Apparatus for punching or preparing 
strips of paper or other suitable material for the aulomatical transmission of 
telegraphic messages.” — Dated Sth June. 1868. 

This invention consists, First, of a punching instrument for cutting either 
similar or different shaped holes in a strip of paper, or other material, either 
for the purpose of automical transmission of electric messages or for any other 
purpose ; Secondly, of a machine to facilitate the working of the improved 
instrument if considerable power be required, and for producing a powerful 
motion at will for any other purpose; Thirdly, of mechanism for regulating 
the speed of transmitting and recording instruments, as well as that of any 
other train of wheels and pinions or endless screw. There is much detail in 
the specification of this invention. Not proceeded with, 





Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 
1562. W. Batowty, Blaciburn, ‘* Looms.’ —Dated 13th May, '868. 

This invent on relates to improved apparatus to be applied to looms for 
weaving, so as to facilitate the letting off of yarn from the yarn beam without 
the use of the weights and levers. —Not proceeded with, 

1550. W. E. Newrox, Chancery-lane, London,“ Felt hals...A communication.— 
Dated ‘4th May, 1868, 

The patentee claims making hats of wool felt, in combination with fur dust, 
or short fur, which is incorporated with the felt after the hat or body is 
formed, or during the process of felting, as set forth. 





BIRMINGUAM AT WORK. 
(From our own Correspondent. ) 


Tue further advance in the price of tin sufficiently indicates the 
steadily improving condition of trade in that department, and it is 
considered not improbable that this movement will prove to be the 
prelude to a corresponding rise in the value of other leading metals 
used in the manufactures of the district, At the principal factories 
and workshops in Birmingham the artisans are having fuller 
employment this week on account of the coming Christmas holi- 
days, rather than because of any considerable increase in the 
demand. 

Messrs. Claridge, North, and Co., of Bilston, have this week 
cast two grain rolls for Sir John Brown’s armour-plate mill at 
Sheffield, which, as regards dimensions and weight, are altogether 
unprecedented. They are 15 feet 6 inches long, 35} inches in 
diameter, and weigh upwards of eighteen tons each. The iron of 
which they are cast is a mixture of Staffordshire, Shropshire, and 
Welsh pigs. The same firm are also engaged on a new rolling 
mill for rolling billets into telegraph and cable wire in the 
Middlesbro’ district, where the manufacture of these descriptions 
of wire is being for the first time introduced. 

The manufacture of bells in Birmingham is steadily increasing. 
These articles are made in very great variety. Some exceedingly 
small bells, from jin. to jin., are in considerable demand for the 
African market, where, according to the merchants here, they are 
used principally as articles of barter, just as the cheap painted 
padlocks are among some of the native tribes of India. Sleigh, 
dray, and caparison bells, small circular bells with an iron ball cast 
inside, are largely in request for Canada and India, and command 
a limited sale at home. During the past ten years an increasing 
demand has arisen for ‘* fancy,” “ table,” “ office,” and ‘‘ call” 
bells, constructed of the ordinary clock bell mounted on a stand, 
and struck by the pressure of a spring. A well-known merchant 
firm here executed some time since an order for 10,000 green bronzed 
and lacquered house bells, 12 0z. in weight, destined for the new 
iron palace of a West African prince. Another shipper received at 
the same time an inquiry for a large number of polished ship bells 
in elegant brass frames, and mounted on mahogany stands, some 
of which were engraved with the name of the distinguished poten- 
tate, ‘* Yellow Duke, Esq.” Church bells, made after the 
m:diseval type, are being largely produced in Birmingham by 
Messrs. William Blews and Sons, and other important firms. The 
improvements effected in the art-workmanship of the productions, 
ater the models of the old craftsmen, has been conspicuous in 
recent years, and to this fact may be chiefly attributed the 
incr: ase! demand for bells of Birmingham manufacture. 

Tue lock trade of Birmingham and the surrounding district is 
w ll) igh rec vered from the extreme depression which for three 
years has paralysed more or Jess all the departments of midland 
iidustry. The manufacture of locks in Birmingham itself is prin- 
c pally confined to the secure description for safes and public 
buildings. The metal-lock trade for shipbuilding purposes has, 
however, increased somewhat of late, and railway locks of various 
descriptions are more extensively produced. Messrs. Chubb’s 
well-known works at Wolverhampton are in full gear, and this 
week some of the men are working overtime, Rim, dead, mortice, 
and drawback locks, all with levers, and mostly with Chubb’s patent 
detectors, are made here, in addition to secure cabinet and pad- 
locks, which are produced extensively. The total production of 
locks at this establishment averages at present 35,000 per annum, 
the cheapest of which is sold at 10s. The growth of Chubb’s 
establishment here has been steady. In 1830 it consisted of only 
seven or eight workpeople. Now it numbers nearly 150 locksmiths 
and twenty-five keysmiths, It is singular that all Chubb’s locks are 
still made by hand, no machinery having yet been introduced into 





the establishment. At Willenhall the great “‘ centre ” for warded 
locks, Messrs, Carpenter and Co., and the other principal manu- 
facturers, are doing an improved trade, the firm named having 
recently added to their ordinary patterns a door lock on an entirely 
new principle, adapted for every style and description of door, 
whether opening to the right or to the left. The Walsall makers 
of cheap iron padlocks for the East India market have lately expe- 
rienced a formidable rival in Mr. Coley, of Heath Town, who has 
gone extensively into the trade. 

Builders’ hardware in Birmingham isin very steady request both 
as regards tools and material. The demand for stove-grates is es- 
pecially improved. Door knockers, sash frames, and palisades are 
also affording steadier employment at the foundries, Wrought 
hinges continue in steady, though not in brisk request. With re- 
gard to door furniture generally in its artistic aspect, some discus- 
sion has been excited here as to its alleged depreciation both in 
durability and design during the last ten years, A thoughtful 
writer in the Builder's Weekly Reporter of last week sets the matter 
forth very clearly from an architect's point of view, and it cannot 
be denied that some improvement is needed before door fastenings 
and furniture can be said to correspond with the interior decoration 
of modern buildings. At the same time the improvements effected 
by Hulse, Cooke, Cartland, and Whitehouse, in knobs and spindles; 
by Clark, Martineau, and Kenrick, in hinges; and by Hart, Car- 
penter, and Chubb, in locks, ought not to undervalued, 

Machinery of all kinds is in improving demand throughout the 
district. A consignment exceeding £4000 in value was made last 
week to the United States. A shipment of £1100 worth was also 
made to Barcelona. The local demand for machine forgings and 
astings of every description is considerably improved. 

In girders, tanks, bridges, and heavy hardware of almost all kinde, 
wrought iron work is, to a large extent, superseding cast iron, and 
the number of “ bridge-yards” throughout the district bids fair to 
be much further increased at no distant date. The rapid growth 
of these heavy wrought ironwork trades will prove valuable to the 
general iron trade of the district by adding so considerably to the 
local consumption of raw material. South Staffordshire already 
consumes a very large proportion of its own pig-iron and finished 
iron produce, in addition to the great quantity which is “‘im- 

rted” into the district. This important fact is frequently over- 

ooked by those who seek to estimate the future of the Stafford- 

shire iron trade, It is the fashion in some quarters to cry dowa 
the district, and to mourn over the decadence of its prosperity. 
After careful inquiry and observation throughout the district dur- 
ing the last few weeks, I am unable to discover any tangible ground 
for such fears. There is nothing to prove that the present depres- 
sion is likely to prove permanent, and, indeed, week by week there 
is a steadily returning activity at the mills, forges, foundries, and 
factories of the district. South Staffordshire, doubtless, has suf- 
fered much from the great competition of rival districts, but its 
peculiar natural resources, and its almost perfect adaptation for 
a manufacturing “‘centre,” must always secure for it a very con- 
siderable trade, 

The Chain and Anchor Works of Tinsley and Wright, Tipton, 
which have for some time been standing idle, are being again put 
into operation by Mr. Wright, the surviving partner. The adjoin- 
ing works of Mr. Pershouse Parks are not yet in full activity, but 
the demand is steadily increasing. 

The Chief Inspector of Factories (Mr. Robert Baker) has been 
explaining to the Birmingham Chamber of Commerce the recom- 
mendations he is about making to Parliament on the subjects of 
modifying the Factory Acts. Mr. Baker proposes to alter the 
number of workpeople constitutinga ‘‘factory” within the mean- 
ing of the Act from fifty to seven, and the Workshops Act he 
suggests should be still under local authority, but Government 
should have power to demand the appointment of a sufficient 
number of inspectors for each town, to be paid out of the local 
rates. The first proposition is satisfactory, but the second will 
not be well received, either in Birmingham or the district, as the 
manufacturers are almost all in favour of vesting the exclusive 
enforcement of the Acts with central authority. A select com- 
mittee will probably be moved for to consider the whole subject on 
the re-assembling of Parliament. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Pic Iron: Coquetry between Buyers and Sellers: Good Demand: 
A Further Advance of 2s. 6d. a ton Asked—PRICES—FINISHED 
Iron: Orders withheld as usual at end of Quarter: Plates, 
Large Rounds: Angles in Less Demand: Bars, Strips, Rods, 
é&c., in Large Request at Leading Houses : Sheets Better: Hoops 
Slack: Thin Sheets Active: More Mills in Operation-- INCREASE 
IN MEANS OF PRODUCTION, BOTH IN Pic AND FINIsHED IRoN— 
THE NeXT PreviminaRy Meetinc—THe INQUIRIES IN THE 
Market— Coat anD Ironstone; Prices -NEW Russian TARIFF 
—MACHINE CASTINGS, BEST GIRDERS, CHAINS, ANCHORS, &C¢., 
tn Goop SALE—FALLING OFF IN SeconD-cLAsSs HaRDWARES— 
Tue Facroriss’ ACT8—CONFERENCE OF MANUFACTURERS WITH 
INSPECTORS. 

A GREAT great deal of coquetry is being displayed in this district 

in the communication between the buyers and the sellers of pig- 

iron justnow. Consumers are not abundantly supplied, nor have 
they purchased larger quantities than there is every reason to ex- 
pect they will require in the spring of next year. They, however, 
refrain from making direct application to the vendors because of 
the natural influence which of course has the effect of stiffening 
prices. The vendors, on their part, remain away that it may not 
be inferred that they are short of orders, thereby weakening prices, 

Vendors believe that they should have no difficulty in increasing 

their list of orders very considerably if they should canvass as the 

were canvassing up toa a few weeks ago, even at the advance whic 
they have recently obtained. But here and there they have re- 


' ceived communications from head-quarters intimating that suffi- 


cient sales have been made for the present, unless at another rise. 
All the make of the Kirkless Hall Company has been sold unto 
March, most of it ata riseof 2s. 6d. aton; and the agents of that 
company are now asking a further advance of 2s. 6d. ‘If on these 
terms enough orders should be got to justify the step, then 
the seventh furnace of that concern would be put on. 

The pigs of this district are quoted at:—For cold blast, £4 5s.; 
warm air, £3 12s. 6d. to £3 15s.; hydrates, £3 15s. to £4; melters 
and grey and white forge, £2 15s. to £2 17s. 6d. 

The activity in the raw iron department of the trade isin a 
great part speculative, and intended to meet the future require- 
ments, for there is a marked decline in the amount of work now 
done at the mills and forges of this district as compared with what 
was being done, say three weeks ago. 

The usual withholding of orders till after the close of the year, 
so as to avoid payment this quarter, is displaying itself in every 
department in which the practice can be made to operate without 
interference with absolute requirements. Heavy samples are 
drooping again, alike in plates, massive rounds, and angles, nor 
are common bars in so good request as they were. Best 
bars, however, with strips and rods, and the many small mer- 
chant varieties are, much in request at leading houses, such as 
Earl Dudley's, Messrs. John Bradley and Co.’s works, Messrs, 
Barrows, Messrs. Dawes and Son, Messrs. G. B. Thorneycroft and 
Co., Messrs. Sparrows, and the Chillingham Company. Also at 
some of these places sheets are this week in better demand than 
they were last; but at one of them there are as many as three 
sheet mills standing. Hoops, too, keep back in many directions; 
but wherever sheets of the thin gauges, either for tinplates or for 
stamping purposes, are rolled, there full time is now being run, 
and the makers have here and there succeeded in getting better 
terms. The activity in the thin sheet mills is leading to an exten- 
sion of the means of production, 
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Throughout this district arrangements 
increasing the productive capabilities alike of the makers of 
finished and of pig iron. The very extensive property of Mr. John 
Jones in the Birchills locality is all now about to be again made a 
source of profit. The finished ironworks have been let off in two 
divisions; one is being worked by a pany of practical men, 
who go by the name of the Birchills Company, and the other has 
just been taken by Mr. Joseph Jones. The blast furnaces are being 
put into repair, and the collieries are being worked. Then it is 
announced that the Millfields Ironworks, previously carried on by 
Mr. Thomas Rose, are reported to have been taken by the Union 
Coal and Iron Uompany (Limited). The firm having mineral 
property near, is said to be in a very favourable position for 
working the mills to advantage. There is a rumour of the 
adjoining furnaces being put in blast before long. 

The preliminary meeting will be held in Birmingham on Thurs- 
day the 31st of D ber, for that happ to be the last Thurs- 
day in that month—a Thursday upon which it is the rule of the 
trade to hold their preliminary meetings. The date has been 
differently stated in various quarters. At that meeting the chair- 
manship will pass by rotation into the hands of Mr. Walter 
Williams, who has for many years been the hon. secretary of the 
trade. The present chairman is Mr. G. I. Barker, the principal 
member of the Chillington Iron Company of Wolverhampton. 
There is no reason to conclude that the present list of prices will 
be interfered with at the meeting. 

Amongst the inquiries in the market for wrought iron are the 
following :—The Dutch Rhenish Railway want 5300 tons of rails, 
210 tons fish plates, 100 tons of spikes, and sixty-five tons of bolts, 
The North-Eastern and the Lancashire and Yorkshire Railway 
Companies both ask for tenders for wrought and cast iron for per- 
manent way work, and for wagons and coaches, and the corpora- 
tions of Hull and Bristol each have orders to give out, the first for 
a wrought iron lattice girder bridge on the telescopic principle, of 
38ft. span, to go across the river Hull; and the other for two 
wrought iron girder bridges to be put up in that city. 

Coal keeps in excellent demand, both for manufacturing and for 
domestic purposes, 

White ironstone and gubbin is realising, raw, 14s. to 15s.; and 
calcined, 20s. to 21s,, loug weight of 22 cwt. to the ton. 

The particulars have been received here of the rates to be levied 
on the products of this district imported into Russia and Poland 
after the close of this year. Cast iron in pigs, bars, and scrap will 
be charged 6d.; bar iron or strips, &c., all up to 7in. diameter, and 
scrap, 3s. 5d.; all kinds of sheets, plates, and the like, over 7in., 
ds. 1ld., and rails, 1s. 114d.; steel, 7s. 10d.; tinplates (lacquered 
and not lacquered) and all kinds of sheet iron covered with zinc, 
copper, or other metal, 12s. 24d., all per cwt. Cast iron, wrought, 
such as pipes, beams, and “appurtenances for railways” weighing 
under 31b.; castings, filed, and turned, but not polished, over 
3ecwt., 7s. 10s.; cast iron polished and all small wares up to 31b., 
£1 4s. 7d., all per cwt. 

In the hardware branches there is nothing new to report upon 
our last week’s report. The first-class houses keep well employed 
upon season work, and at the same class of factories there is a fair 
amount of activity in other branches, such as machine castings, 
best wrought girders, and chains and anchors. The men who work 
for the garret masters whose orders are for a hand-to-mouth supply, 
are fast wanting employment. In this respect matters will not 
improve till the new year sets in; but as compared with last year at 
this time, this very busy part of the kingdom is doing, all round, 
very much more work. The operative classes, however, keep in a 
low condition generally, owing to the prolonged slackness and the 
high price of food. 

One of the principal injuries inflicted on the manufacturer by 
the recent Factory Act Legislation is that, in consequence of the 
competition of the Factory Act and the Workshops Act, a manu- 
facturer employing fifty or more hands being compelled to keep his 
establishment open only twelve hours, whilst one employing a less 
number, forty-nine for instance, could work his men much longer, 
this giving small masters a great advantage over the large em- 
ployers. The question has been taken up vigorously by the 
Chief Inspector of Factories, Mr. Robert Baker, who, on Tuesday 
last, met the Birmingham Chamber of Commerce for the purpose 
of taking their opinion upon whether it was possible to assimilate 
the two Acts, ‘‘so that all classes of work in the same neighbour- 
hood might come under the same kind of provision.” There was 
a large number of manufacturers present, and Mr. Alfred Field, 
the chairman of the Council of the Chamber, presided. 

Mr. Baker, inalengthy speech, said thata manufacturer omens 
forty-nine hands, being under the Workshops’ Act, might keep 
his workshop open from five in the morning until nine at vight, 
whilst the establishment employing fifty or more hands coming 
under the Factory Act, must only work between six and six or 
seven and seven. Everyone saw in a moment that when the divid- 
ing line was drawn at fifty, the competition which had arisen was 
inevitable. The Acts were however, passed as testing Acts. When 
the Workshops’ Act was first introduced the dividing line was put 
down at 100, and had that been carried out mischief would have been 
considerably increased. Even at fifty the Acts were a dead letter. 
By ome to assimilate the two Acts it would be seen that they 
would remove a great grievance. The question he wished them 
to consider was what dividing line would be convenient. His 
own opinion was it should be put at seven. Mr. J. D. Goodman 
moved a resolution suggesting that the Workshops’ Regulation Act 
should be so amended as tobe substantially the sameas the Factory 
Act, and that efficient means should be provided to enforce it, so 
that law might be equal toall. An amendment was moved by 
Mr. J. S. Wright, desiring that a commissioner of the House of 
Commons should inquire into the working of the Acts. The 
original resolution was carried by a majority of thirty-two. 














WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

Tue IRon TRADE: A Greater Degree of Quietude prevailing than for 
some Weeks past : Orders being Steadily Completed : Advance in 
Prices anticipated at the next Quarterly Meeting: Prospects of the 
New Yearmore Cheerful than the one now nearly ended: The De- 
mand from America tolerably good: Inquiries from New York 
steadily increasing: Additional orders from the East Indies : 
Shipments to the Continental Markets—Pic Iron TRADE—THE 
StEaM Coat TRADE--COMPLETION OF THE CAERPHILLY Gas 
WorkKS—SPECIAL MEETING OF THE MONMOUTHSHIRE RAILWAY 
Company Leap MINING IN WALES—PRESENTATION TO A 
Tin PLaTEWoRKS MANAGER. 


THE reports which have come to hand this week from the various 
ironmaking establishments in this district characterise the trade 
as being quieter than it has been for several weeks past, but at the 
same time the trade is considered to be in a healthy state. Orders 
are in steady course of execution, and others are not arriving in 
sufficient numbers to take the place of those now being worked 
out. This state of things will no doubt continue until the new 
year has commenced, as it is well known that buyers and makers 
are more anxious to ascertain their financial ition than of 
entering into fresh engagements to any considerable extent. The 
preliminary meeting of ironmasters takes place on the 24th inst., 
and is anxiously looked forward to, as it is generally believed that 
an advance on present rates will take place. Although the trade 
is somewhat quieter, it is satisfactory to find that the present year 
closes under what is considered brighter auspices, and the pro- 
spects of the new year are decidedly much more cheerful than they 
were twelve months ago. Last month the exports to the American 
markets amounted to £12,600 tons, out of which New York took 
4518 tons. The demand from that quarter keeps tolerably good, 
and as inquiries from New York are steadily increasing, an improve- 
ment in the demand is confidently anticipated. The last mail 
brought an additional number of orders from the East Indies, 
and vessels are now wanted to convey iron from the local ports to 








Bombay. There are several = about to be ee to the 
continental markets, but it is feared the threats of a warlike 
phase of the question will, until allayed, tend to check commer- 
cial enterprise. There is but little demand for plates, and the 
mills are but indifferently employed. Pigs of the best brands 
command a fair sale and full list quotations. 

Tin-plate makers are receiving sufficient orders to keep their 
mills fairly employed, and as the price of tin has again advanced it is 
generally believed that the price of plates will be advanced at the 
next quarterly meeting of makers. 

Steam coal exports are below the average, not from any real 
falling off in the demand, but owing to the unfavourable weather 
which has prevailed, and which has prevented a large number of 
vessels arriving at the local ports. This has caused large quantities 
to accumulate at the sidings, and the ‘‘outport” at several of the 
collieries has been reduced, the men working little more than half- 
time. Inquiries from the mail packet stations have not increased 
during the week, and the panies’ p continue below the 
average. The French markets and the Mediterranean ports are 
taking large quantities, the former being by far the best customer, 
There are additional heavy contracts in the market, consequent 
upon the superiority of Welsh steam coal being again admitted. 
For house c the demand is below the average, and this branch 
of the trade is considered, on the whole, to be in a very unsatisfac- 
tory position. 

The Caerphilly gas works were completed last week, and all the 
trad and publican in the place have availed themselves of the 
benefit afforded by the company. A number of public lamps are 
to be erected forthwith, and the undertaking promises to be a very 
remunerative one. 

A special meeting of the Monmouthshire Railway and Canal 
Company was held at the offices, Newport, on Wednesday, Lord 
Tredegar in the chair. Mr. Harrison, secretary, read the notice 
convening the meeting, for the purpose of authorising the company 
to issue debenture stock, and for making certain regulations 
respecting smoking carriages. The chairman proposed a resolution 
authorising the company from time to time to issue debenture stock 
in lieu of debentures. Mr. John Lawrence seconded the resolu- 
tion. In reply to Mr. Cartwright, Mr. Waddington, solicitor to 
the company, said they had full powers under the Companies’ Act 
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new furnace nearly finished; and Messrs. Bell Brothers are 
rebuilding the Wear furnace. The stock of pig iron in store at 
Middlesborough, December Ist, was computed at 72,218 tong as 
eee with 69,837 tons, June 1st, and 70,869 tons, December ist 

68. ; 

The Cleveland pig iron trade may be pronounced now i 
healthy state, while the demand for rails A, continental potacadiry 
continues tolerably active. Most of the plate mills are also turning 
out a steady production, but the demand for merchant bars has 
but little improved. Several large specifications for bridge work 
are in the market. 

At the last meeting of the Tees Conservancy Commission it was 
stated that the river works had not stood still. The total quantity 
dredged during the year had been 422,480 tons, raised at a cost of 
£5,796. Of this quantity, 31,285 tons had been raised in Billing- 
ham Reach, and 391,195 tons in Middlesborough Reach. At the 
South Gore breakwater there had been a deposit of 359,749 tons 
during the year, and the advance made in the length of the break. 
water during the same time has been 441 feet. This advance was 
the most important yet made, considering that the works had to 
be carried on in deep water. 

The post of resident engineer of the river Clyde Trust still re. 
mains unfilled up. The selection will, it is understood, be made 
from among the following candidates :—Messrs. R. Anderson, 
Aberdeen; Imrie Bell, Edinburgh; William Crouch, Glasgow; 
James Deas, Glasgow; James Hawkins, jun., Edinburgh; W, 
Home Lizars, Belfast; Alfred Moore, Belfast ; A. D. Morrison, 
Manchester; G. J. Stead, London; and T. R. Salmon, of the 
trustees’ office. At the last meeting of the Association of Engi- 
neers in Glasgow, Mr. C. H. Reynolds read a paper “*On the best 
means of obviating strains peculiar to ships.” On Saturday the 
Greenock new eastern harbour branch of the Caledonian Railway 
was opened for traflic. The branch has cost in its construction 
about £55,000; it has been successfully carried out by the contrac- 
tor, Mr. T. Thomson, of Greenock; the superintending engineer in 
charge was Mr. J. Weir. 

Trade is considered to be improving at Sheffield, and the prospect 
of a large demand for next year is regarded as hopeful. A fair 
amount of business is being done in steel, a good deal being 
intended for export to America. The demand for iron is also 





of last session to issue debenture stock as proposed. The resolu- 
tion was then unanimously agreed to. A resolution was next 
approved of repealing certain regulations respecting smoking in 
the company’s carriages, and authorising smoking-carriages 
to be placed on the line. 

The gasworks at Caerphilly have been completed and opened, 
and the town has now the benefit of being lighted with gas. 
Arrangements are being made for establishing gas companies in 
several other towns in the district. 

During the last two or three years lead mining has been making 
considerable progress in Wales, and the falling off in the produce 
in Cornwall is likely to be soon made up by the opening of 
new Welsh mines. Minera, Lisburne, and other mines are 
remarkable instances of success, and it is satisfactory to find that 
fresh districts are being discovered, and good discoveries are con- 
stantly being made in old, neglected fields. In the counties of 
Cardigan, Montgomery, and Flint many new openings are in 
progress, which promise employment to some thousands of the 
working population. As evidence of the steady p made in 
this branch of mining, it may be remarked that in 1862 there were 
thirteen lead public mining companies, who divided during the year 
£70,590, while in 1867 the number had increased to eighteen, 
who distributed £127,280 in dividends. The paid-up capital of 
these mines amounted to £168,073, the total paid in dividends 
£1,263,587, and the current aggregate market value £1,372,657. 

The workmen employed at the Caerleon Tin-plate Works have 
just presented Mr. William Jones, their late manager, with a hand- 
some gold watch, bearing the following inscription :—‘‘ Presented 
to William Jones, 'Esq., by the workmen of Caerleon Tin-plate 
Works, in token of their respect and esteem.” For over thirty 
years Mr. Jones managed the Caerleon works, and during that long 
period he earned the good wishes of all those under him, and it 
may be truly added that he was beloved by the workmen. Mr. 
Jones is well known as one of the ablest and most practical tin- 
plate manufacturers in the kingdom, and he now manages the ex- 
tensive works at Cwmbwrla, the property of the Swansea Iron 
and Tin-plate Company. 

Among the new bills promoted this session is one by the Severn 
and Wye Company, for powers to convert their tramways into 
railways, either on the broad or narrow gauge. This step is one of 
great importance to the mine and coal proprietors of the Forest, for 
it will enable them to send their produce to markets from which 
they have hitherto been practically shut out, owing to the cost of 
transshipment from the trams to the railway wagons, and the 
great loss of time incurred. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board— RaILwaY TRAFFIC 
THIS HALF-YEAR—THE COTTON TRADE AT PRestoN--NoRTH- 
EastTERN District: Shipbuilding at Hartlepool: The Tyne 
Piers: The Cleveland Iron Trade : Tees Conservancy—ScottTisH 
Marrers: TYhe Clyde Trust: Association of Engineers m 
Glasgow: Caledonian Railway—State or TRADE: Sheffield : 
South Yorkshire. 

Art the last meeting of the Mersey Docks and Harbour Board it 

was stated that the shipment of coal from Birkenhead in the 

previous week was close upon 22,000 tons, a weekly total which had 
not been reached before, even during the Abyss'nian expedition. 

The half-year’s traffic upon the principal British railways has 
been attended with somewhat chequered results. An advance of 
£53,032 may be noted upon the Caledonian and North British; of 
£10,073 upon the Great Northern; of £32,934 upon the Great Eas- 
tern; of £1947 upon the Great Western; of £33,770 upon the Lan- 
cashire and Yorkshire; of £2540 upon the ndon and 
North-Western; of £93,915 upon the Midland; and of 
£15,910 upon the Manchester, Sheffield, and Lincolnshire. 
On the other hand, we have to note a decrease of £11,069 upon 
the London and South Western, and of £2,747 upon the London, 
Brighton, and South Coast. The Caledonian and North British 
have 18 miles extra at work; the Great Northern and Great 
Eastern are unextended; the Great Western is working 42 ad- 
ditional miles; the Lancashire and Yorkshire, 84 additional 
miles ; the London and North Western, 24 additional miles; the 
London, Brighton, and South Coast, 35 additional miles; the 
London and South Western is unextended ; the Midland is working 
13 additional miles ; and the North Eastern, 29 additional miles. 

The cotton trade at Preston continues in an unsatisfactory con- 
dition, there being twenty-one mills running short time, while two 
are entirely stopped. 

With regard to the north-eastern district, we may note that 
Messrs. Denton, Gray, and Co., of epool, have another iron 
vessel, a screw of smaller tonnage, on the stocks; this steamer will 
be ready for launching in a few days. As far as the season has 
advanced, the winter gales have not interfered with work at the 
Tyne piers, which are being pushed forward with considerable 
energy on the south side. e south pier is now an extensive 
work, and arrangements are being made to carry it forward into 
deep water with rapidity. A large quantity of heavy composite 
blocks have been stored with this object. The number of furnaces 
in the Cleveland district is 127, and of these eighty-three are now 
blowing, twenty-one are out, but available, and twenty-two are not 
likely to be — blown in their present form. The Clay-lane 
Iron Company three furnaces, which are being rebuilt; Messrs. 
Jones, Dunning, and Co. are raising « furnace; Messrs. Bell 
Brothers are Euilding two furnaces; the Norton Iron Company 
is building a new furnace; the Ferry Hill Iron Company has one 





improving. 

A moderate demand for most qualities of merchants’ iron pre- 
vails in the South Yorkshire district, while the mills are kept well 
going. The demand for house coal for the metropolis is not very 
active. There is no improvement in the business doing in engine 
fuel with Lancashire, but during the past week there has been a 
better demand for steam coal for Grimsby. 











PRICES CURRENT OF METALS AND OILS, 


































1368. $47. 
CopPER—British—cake and tile,| 2 #. d. £54. 4) 2 @ £24 
73 0 0.. 75 0 075 0 0..77 00 
10 0.. 77 0 0} 77 0 0... 78 @ 0 
10 0... 80 0 0} 78 O 0.. 80 @ 6 
10 0.. 82 0 084 0 0. 00600 
@ 0.. 30 0 079 0 0.. 8 @ 0 
00. 00070 0 0. 0006 
. ° 0 0.. 7010 0| 69 0 0.. 6910 0 
. ° 0 0..74 0 al 6000..000 
cesses] © 0 Cf OG 7 0 0 GF 0 OR 
IRON, pig in Scotland, ton...... 313 6 cash. 212 9 casb. 
Bar, Welsh,in London ...... 610 0.. 615 0} 610 0.. 615 0 
Becccccce 600.. 000 510 0. 000 
Staffordshire..| 7 7 6.. 710 © 7 7 6... 710 0 
Rail, in Wales ...... «+ s+++5 515 0.. 6 0 0} 515 0.. 0 00 
Sheets, singles in London.. . $s660.97T&@98 0. 98 8 
Hoops, first quality ° 86 0.. 8 7 6) 8 5 0.. 810 0 
Nailrods. ° 736. TO TT Ge TRH O 
3 -| 917 6.. 10 5 0} 10 5 O., 1010 0 
-| *®& 5 0.. 18 7 6 1815 0. 0 0 0 
£017 6.. 31 © 0} 21 O 0.. 21 5 0 
i9 0 0.. 19 56 OF 19 & O.. 1910 0 
20 v 0.. 0 0 0 2010 0. 0 0 0 
22 0 «0..22 5 0'23 0 0. 6 0 0 
2010 0.. 2015 0) 21 0 0. 0 0 0 
37 0 0.. 28 O 0 2719 0.. 28 0 0 
26 0 0.. 29 0 0} 28 0 0.. 29 0 0 
Litharge, W.B. .... 460060.. 0 0 02410 0. 0 0 86 
QUICKSILVER, per bot. .. 617 0.. 0 0 0} 617 0.. 00 0 
SPELTER, Silesian, per ton 20 0 0..20 5 0}20 0 0.. 00 0 
English V & 8.2... 1915 0.. 20 0 6} 20 0 0.20 5 UW 
ZINC, ditto sheet ...... #00. 00023 50. 000 
STEEL, Swedish faggot 00.006) 000... 00 0 
Keg 16 0.. 15 0 OF 15 & 0O.. 15109 0 
510.. 5 6 0] 412 0. 93 0 0 
510... 5 60 48 0. 00 0 
60... 000 49 0. 4 910 
7 0... 00 0; 415 0 416 0 
8 0. 0 0 O| 416 0... 417 0 
ll 0. 0 0 6} 418 @., 419 0 
ot 6.06 8 6 Ge 28 8 
8 0. 1 9 0} 1860. 1 8 6 
$e.1901860. 19 @ 
14 Goo 295 1] 2:54 0. 1:95 0 
17 9.. 018 6 11 6.. 00 0 
14 6.. O17 0| 017 9.. O22 & 
10 0.. 0 0 0} 40 10_0., 41 0 0 
0 0.. 32 0 0 35 O 0,. 3610 0 
0 0.. 0 O O110 O 0.,112 0 0 
0 0.. 0 0 03910 0. 0 0 0 
0 0.. 0 O 0} 3810 0.. 39 0 0 
0 0.. 44 O 0} 36 0 0.. 37 0 0 
0 0... 0 0 035 0 0.. 0 0 0 
0 6.. 0 O 0 6710 0.. 68 0 0 
0 0.. 0 0 0 6410 0., 65 0 0 
10 0.. 0 0 0 40 10 0.. 41 0 0 
10 0. 0 0 0 3410 0.. 0 0 0 
0 0.. 0 0 0 39 0 39 0 0 
0 0.. 0 0 0 36 10 0.. 37 0 0 
Foreign pale....scecsees-. | 33 10 0.. 84 0 0 3910 0.. 40 0 0 
DRUG scdtccctcccescse§ 8 Ge 8 8 OSM SC. 8 0 8 
EAUE ccccoccccccevccccecces | OF © Ge O 0 GO 0 0.. 8 6 © 
TAOW cccoccccccccccccccss | SI 0 O.- 38 0 0 36 O 0.. 88 0 8 
PRICES CURRENT OF TIMBER. 
1868. 1867. | 1868. | 1867. 
Per load— £04 &|2 & 4 & || Porlosd— 4240464 
eveseeeceeesd@ 10 1910] 9 @ 1010 || Yel. pine, per reduced 0. | 
Quebec, red pine .. 310 410| 3 0 410 || Canada, lst quality 16 017 0 17 01810 
yellow 304 5/215 4 0} Qnd do... 11 5 12 0/11 10 12 10 
1.0 © 0 0] 0 0 O O|| Archangel, yellow 101) 13 5) 111013 0 
.5 5 6 0| 5 5 5 10|| St Petersburgye 10 012 0| 101011 0 
+ 815 415] 810 410 || Finland ...... 5758090 
40 5 5| 810 5 0 || Memel ..... 12 013'0| @ 0 0 0 
2.0 0 0 0] O 0 O O|| Gothenburg, yeL.. 8 © 910) 8101010 
+ 4 0 510] 310 6 0} white 809 0| 80 9 @ 
210 4 0| 3 0 2 0|| Gefie, yellow...... 9 010 0| 9 O11 0 
219 3 0] 8 0 8 10|| Soderi seseee 9 01010) 9 01010 
“315 5 0] 8 0 3 5 || ChristianiaperO, 
2:22:71 202 5)|| lat.byd by 9>1010191)) 0 0 00 
38 83/58 4 5 extant oa 
| mi 
Zayincd 0001000 Ol| perdotusin.. f ° 29.938 O1b 1 6 
510 610| 410 5 0 || Staves, per M. 
P 710 810] 610 7 10 || Quebec pip:...... 77 108' 0/75 080 0 
peter eheean 1s 616 © 13 019 0|| Baltic, coma Sere Shae wine =e 
Tea Theseus 12 O18 011s 10 15 10 || Piss wn, } 4880 260 0/110 0100 0 














THE MANUFACTURE OF WATCHES AND CLOCKS.—A most interest- 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and progress of watch and clock making, has 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
39, Westbourne Grove, and the City Steam Factory, 58 and 60, 
Ludgate Hill. The book, which is profusely illustrated, gives a 
full descripton of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work. 
By its aid persons residing in any part of the United Kingdom, 
India, or the colonies, are enabled to select for themselves the 
watch best adapted for their use, and have it sent to them with 

rfect safety. Mr. Benson, who holds the appointment to the 
Prince of Wales, sends this pamphlet to any address on receipt of 
two postage stamps, and we cannot too stron, ly recommend it to 
the notice of the intending purchaser.—[ADvT. 
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TABLES 


FOR THE USE OF 


4 


MECHANICAL ENGINEERS AND IRONMASTERS, 


ne 


A L'USAGE DES INGENIEURS MECANICIENS ET MAITRES DE FORGES. 


POIDS—WEIGHTS. 


Kilos, lb. Ib. Kilos. 
0-500 — 1°1028 1 — 0°4534 
1000 = 2°2055 2 — 0-907 
2-000 = 4°4110 3 = 1°360 
3000 = 6°6165 4 = 1814 
4000 = 88220 5 = 2-267 | 
5-000 = 11-0275 6 = 2721 | 
6-000 = 13°2330 7 = $174 
7000 = 15°4385 8 == $627 
8-000 — 17-6440 4) = 4-081 
9°000 — 19-8495 10 = 4-584 
10°000 == 22-0550 5 = 6801 
11000 = 24-2605 16 = 7255 | 
12:000 — 26-4660 17 = 7708 | 
13-000 — 28-6715 18 = 8-161 
14:000 = 30°8770 19 = &615 
15-000 — 33-0825 20 = 9-068 
16000 — 35-2880 28=1 qr.= 12°695 
17-000 = 37-4935 56=2 qrs= 25-391 
18:000 = 39-6990 84=3 = 38-087 
19-000 = 41-9045 112=4 = 50-782 
20°000 — 44°100 
Cwt. Kilos. Tons. Tonnes 
1 = 50-782 1 = 10157 
2 — 101564 | 32 = 30315 
3 = 152°347 | 3 — 30470 
4 = 2038-129 4 = 40626 
5 = 253912 5 = 50782 
6 = 304-695 6 = 60939 
7 = 355-477 7 = 71095 
8 = 406-260 8 = 81252 
9 = 457-042 9 = 91409 
10 — 507-825 10 = 10°1565 
20=1ton = 1,015°649 
Avoirdupoise. 
1 oz. = 28°3380 grammes 
1 Ib. = 0°4534 kilogrammes 
1 qr. = 12-6950 kilogrammes 
1 ewt. = 50°7800 kilogrammes 
1 ton = 1,015°650 kilogrammes 


1 gramme = 15°438 grains troy = 0°0353 oz. 
avoirdupoise 
1 kilogramme= 2°2055 Ib. 


1 tonne = 0°9846 ton = 19 cwt. 2 qv. 
212 1b. 
Is. per Ib. 2-757f. per kilogramme 


4°353d. per Ib. 


lf. per kilogramme = 
= 24°615f. per tonne 


£1 per ton 


LENGTHS—LONGUEURS. 


1 inch = 0-0254 métres 
1 foot = 0-3048 métres 
1 yard = 0-9144 métres 
1 chain = 20°1160 métres 
1 mile = 1609-315 métres 
1 millimetre 0-394in. 
1 centimetre 0-3937in. 


3°281ft. = 3ft. -32in. 

10 metres 32-809ft.—=10°936 yds. 

1 hectometre 100 metres = 328-090ft. 
109-363 yds = 4-971 chains 

1 kilometre = 3280-90ft. = 1093-63 yds = 
49-71 chains = 0°621 miles 


1 metre 


1 knot = 6,082-66ft. = 1/152 miles = 
1,853-931 metres. \ 
£1 per mile = 15-°525f. par kilometre 


100f. par kilometre = £6°437 per mile 
If. per metre = 8°778d. per yd. = 2°926d. | 

per foot i} 
ls. per yd 1-367f. par métre 
Is. per foot 4-101f. par métre | 
1 kilometre 0:539 knots 


WW 


AREAS—SUPERFICIES. 





1 square inch = 6°4513 c/m* 
1 square foot = 0°0929 m/* 
1 square yard = 0°8361 mj* 
1 rod =25-°2919 m/* 
1 acre = 04047 hectare 
1 mm/* = 0-00155 square inches 
l cjm* = 0:1550 square inches 
lm* = 1:1960 square yards = 10°7643 


square feet 
lare = 100 mj? = 0-0247 acres 
1 hectare= 10,000 m)* = 2-4711 acres 

ls. per square foot = 13°455f. per mj* 

ls. per square yard = 1-495f per mf 
If. per m/# = 8-0266d. per square yard | 
£1 per acre = 61-778f. per hectare 
100f. per hectare = 


100f. per are £0-0162 per acre 


| 


PRESSURES.—PRESSIONS. 


£1°6188 per acre } 


1 lb, per square inch = 0-0703 kilos. per |} 
c/m*® | 
1 kilo per centimétre = 14-229 Ib. per | 


square inch 
1-033 kilo, per centimétre = 14°73 Ib. per 
square inch = ] atmosphere 





VOLUMES. 
lecubicinch = 16°3870 c/m3 
l cubic foot = 00283 m/3 = 28 litres 


1 cubic yard 0-7645 m/* = 765 litres 


nearly 
1 c/m$ = 0-061 cubic inches 
1 d/m$ = 1 litre = 00353 = 61-028 cubic |} 
inches 
1 m/s = 1:3079 cubic yards = 35°322 | 


cubic fect 
1 m/ of distilled water (eau distillée) = 1 


tonneau de mer, weighing 1000 kilogrammes. 


ls. per cubic foot = 44:150£ per m/$ 
1s. per cubic yard = 1°6349f. per m/S 

If. per mj? = 7°339d. per cubic yard = 0°272d. 
per cubic foot 


RAILWAY EARTHWORKS— 


TERRASSEMENTS. 
1000 cubic yards per mile = 474.755 m/S per 
kilométre 


1000 m/* per kilométre = 2,104°823 cubic 


yards per mile 





MEASURES OF CAPACITY, DRY AND 
LIQUID. 


Measures de capacité pour les liquides et les grains, 


1 pint = 05679 litres 
l quart = 1-1359 litres 
1 gallon = 45435 litres 
1 peck = 9-0869 litres 
1 bushel = 36-3477 litres 
1 sack = 1-0904 hectolitre = 109-0430 
litres 
1 quarter = 2-9078 hectolitres 
1 chaldron= 13-0852 hectolitres 
1 litre 1-7608 pint 


1 decalitre 
1 hectolitre 
ls. per gallon 
lf. per litre 


2-201 gallons 
22-010 gallons 
0:2751f. per litre 
43°618d. per gallon 


Hui 


| 
| 
| 


| 


(Horse-Power, H.P.—-Force en Chevaux.) 
1 H.P. is the force that will raise 53,000 Ib. 


POWER—FORCE. 


to a height of 1ft. in 1 minute. 


1 chevalvapeur éléve 33,000 1b. &@1 pied de 


hauteur en 1 minute; 


ou 


1 kilogrammétre is the force that will raise 


Kilo. Métre. 


75 a 


1 kilogramme to a height of 1 métre 
1 H.P.=75 kilogrammétres par seconde 
1 Dynamie = 1000 kilogrammétres 


RAILS. 
1lb. per yard run = 0°4958 kilos. per 
métre 
1 kilogramme per métre = 2-0168 Ib. per yard 





= 0°6723 Ib. per foot 
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MONEY. 

f. ¢. f. 8. 
= 0:10}: 005 = 
= 021 010 = 
= 0°31} 0-15 = 
= 0-42 020 = 
= 052 02 = 
= 0°63 030 = 
= 073) 035 = 
= 083 040 = 
= 094 045 = 
= 104 050 = 
= 1-25 9 - 
= 1 “25! 5 = 
= 2°50 10 = 
= 375 15 = 
= 500 20 =16 

6°25 25 =20 
= 750 
= 1000 
= 11°25, 
= 12°50 
= 13°13 
= 25-00 
ABBREVIATIONS. 
pounds. 
francs. 
centimes (hundredths. ) 
shillings. 
pence (deniers. ) 
métre. 


métre carré (square m.) 
métre cube (cubic m.) 
square (carré. ) 

cube. 

foot (pied.) 


— inch. 
| yl — 
| djfm. — 
| cfm. — 
| m/m.— 


yard. 
décimétre. 
centimétre. 
millimétre. 
pound. 
kilogramme. 





1 en 1 seconde 
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THE IRON AND STEEL INSTITUTE FOR 
GREAT BRITAIN. 

Tus new trade organisation will soon be fairly upon its 
legs. On Thursday, the 16th inst., the meeting, which it 
ha been arranged should take place in ondon to define 
its constitution and to agree to a code of rules, came off at 
the Westminster Palace Hotel. Mr. Isaac L. Bell, of 
Middlesboro’, presided, and the other members of the 
provisional committee pom were :—Messrs. F. W. Kit- 
son, Leeds ; Wm. Fowler, Chesterfield ; E. Vickers, Shef- 
field Charles Bagnall, Whitby ; Edward Williams, Mid- 
dlesboro’;-W. R. Imrie Hopkins, Middlesboro’ ; David 
Dale, Darlington ; Wm. Menelaus, Dowlais ; R. Fother- 
gill, M.P., Merthyr; Thomas Horton, Stafford ; Walter 
Neilsun, Glasgow; J. 8. Smith, Barrow; S. Browne, 
Workington ; and John Jones (hon. sec. pro tem.), Mid- 
diesboro’., Thus all the iron-making districts of Great 
Britain were represented at the meeting, saving only that 
of South Staffordshire. It was made known that about 
150 members of the trade had expressed their willingness 
to join the Institute upon the general principles laid down 
at the meeting in Birmingham mentioned in our impression 
of Oct. 16th, 1868. There was a fair number of members of 
the Staffordshive district. The meeting did the work for 
which it' had assembled, decided to request the Duke of 
Devonshire to consent to become president of the Insti- 
tute, and resolved that arrangements should be made 
forthwith for the inauguration of the Institute, probably 
in February next, in London. 

It was, perhaps, wise to invite the Duke of Devonshire 
to be the first president; for, in the first place, assembled 
Englishmen are very fond of having a nobleman at their 
head; in the next place his Grace’s acceptance of the office, 
would make it impossible that there could be any question 
as to superior claim in respect of social status, by any 
member of the trade who might think he should have been 
selected, and it had been hinted that some little difficulty 
mighé arise in this respect; and, in the third place, the Duke 
of Devonshire, in addition to having great possessions 
in mineral property, is at the head of a concern 
which is amongst the foremost and the most ex- 
tensive of modern iron and steelworks in this country. 
The members elect done well in resolving to make 
the association one for advancing the iron trade of Great 
Britain upon principles altogether removed from those 
having relation to prices or wages. These will be left as 
heretofore to the respective districts. Thus the Institute 
can occupy itself upon, for instance, such subjects as the 
undermentioned, which were sketched before Thursday’s 
meeting, and were set down as the result of suggestions 
made by ironmasters and others friendly to the move- 
ment :— 

Iron Ores,—Details of newly discovered deposits of iron ores; 
analyses of various English and foreign ores; mode of occurrence; 
cost of working; probable extent of deposits; distribution of ores; 
ironstone mining. 

Blast Furnaces.—Calcining kilns; use of furnaces’ gases for 
calcining; blast furnaces—modes of construction; best proportions 
for various classesof minerals tobe used; engineering arrangements; 
blowing engines; hoists; utilisation of furnace gases and furnace 
slag; heating stoves; tuyeres; casting arrangements; generation 
of steam; construction of chimneys. 

Conversion of Pig into Wrought Iron. Improvements to save 
expense of re-heating pig iron; improvements in puddling and 
heating furnaces; fettling; mechanical puddling; simplification of 
converting processes; methods of arranging forges most effectively; 
utilisation of waste heat from furnaces; selection of materials for 
different classes of finished iron; mill work; arrangement of 
different kinds of mills; details of manufacture of rails, plates, 
bars; special sections; new applications of iron. 

Foundry Work.—Special qualities of various kinds of pigs; 
cupolas; improvements in melting furnaces, and in arrangements 
for moulding with rapidity and certainty; testing iron. 

Steel.-- Relative merits of various plans for the production of 
steel; manipulation of cheaper brands of iron for steel making; 
applications of steel. 

Metallurgy.—Solution of numerous disputed points in connection 
with the metallurgy of iron and steel; verification of Bunsen’s and 
Playfair’s experiments; improved;methods of practical and expedi- 
tious analyses of iron; purification of iron from deleterious elements; 
further examination of the properties of the alloys of iron; influence 
of magnetism upon iron and its alloys at various temperatures, 

Miscellaneous.—Statistics of the position and development of 
the iron and steel manufacture in this and other countries; reports 
on special features of foreign ironfields and iron and steel works. 

Here is a programme complete enough to embrace sub- 
jects in the discussion of which all classes of people em- 
ployed in the trade may engage to the good of the whole, 
alike at sectional or district meetings, and at general half- 
yearly gatherings. Whatever form tbe institution may ulti- 
mately take this should not be lost sight of, as we suggested 
in our earlier notice of the method of working adopted by 
the British Association. From that association—whilst it 
presents many features worthy of the imitation of the Iron 
and Steel Institute—our ironmasters are likely to receive 
indirectly a larger amount of benefit than they 
have derived from any other similar source. That in 
which our ironworks are most deficient is the almost 
utter absence of scientific knowledge on the part of the 
managers no less than the workpeople. In this, however, 
the iron industry is unfortunately in no worse a condition 
than most of the other industries of this kingdom, and the 
metal industries in particular. At its recent meeting the 
British Association appointed a committee consisting of our 
foremost men of science to consider and report upon the 
subject of state intervention to secure the progress of phy- 
sical science. Such a subject cannot be taken up by sucha 
committee in connection with such an association‘ without 
producing results which areamongst those most desired by the 
promoters of the Iron and Steel Institute. We have arrived 
at that stage in the educational history of this country, in 
which, a3 Colonel Strange remarked when he obtained his 
committee, “Science can no longer be cultivated as in 
bygone times it used to be. Our appliances are every day 
more-and more amplified. The age of great discoveries 
made, and, above all, extensive series of facts accumulated 
with limited means, is passing away, and we are every day 
compelled to employ more perfect appliances and more 
systematic agencies in unravelling the secrets of nature.” 
Colonel Strange suggests—the public have just been re- 
minded—the establishment of national institutions ex- 
pressly for the practical advancement of scientific research, 





“Men engaged in science (he said) need hardly be told 
that when they discover a new substance, the determina- 
tion of the physical properties of which is attended witb 
cost of labour, they experience a great, perhaps insuperable, 
difficulty in obtaining its examination. A new theory, or 
the confutation or confirmation of an old one, if dependent 
on any considerable accumulation of facts, shares even a 
worse fate.” For the public good, at the public cost, the 
suggestion is, that there should be established authorities 
and organisations whose duty it would be to “ undertake 
and complete, in an accurate and systematic manner, 
costly and tedious investigations on which vast interests 
may be dependent.” It is shown how, to the advantage of 
our commerce, the Greenwich Observatory is maintained 
by the nation; and it is intimated, the observatory would 
immensely suffer by the withdrawal of the State patronage 
by which it now exists. 

A feeling akin to that which has given rise to the forma- 
tion of Colonel Strange’s committee, and which is only one 
form of the manifestation of the sentiments which pervade 
all ranks of society throughout Great Britain at this hour, 
has brought about the Iron and Steel Institute of Great 
Britain. The eyes of the nation have just been opened, 
and there is a universally felt resolve that “our industrial 
supremacy (we are now quoting Mr. John Plummer) “ shall 
be maintained in the markets of the world, and our 
commercial greatness far exceed the most sanguine expec- 
tations entertained by those having an interest in the de- 
velopment of our national welfare and prosperity.” Than 
the chairman of the meeting on Thursday no one knows 
better how great a disadvantage the iron trade of this 
country suffers in the want of educated managers as com- 
pared with the iron trade of the Continent. Upon this 
point be has expressed himself in the following language : 
—‘ Among the higher officers engaged in French mines 
and ironworks you will tind more frequently than is the 
case with ourselves gentlemen of considerable attainments 
in the physical sciences.” Mr. J. Kitson, jun., of Leeds, a 
relative of Mr. F. W. Kitson, who was also at the meeting, 
holds similar views. He is ready, with Mr. Bell, to main- 
tain the general superiority of our ironworks operatives 
over those of France, and likewise the greater excellence 
of our own iron manufacture over that of the Continent. 
But he confesses that he does not know a single English 
manager of ironworks in the West Riding of Yorkshire 


KENYON’S BOIL 


WE have always maintained, 
and it is now generally admitted, 
that the best method of prevent- 
ing incrustation in boilers is by 
using sediment collectors and 
scummers, There are other 
advantages to be derived from 
this system, such as ensuring 
a supply of pure dry steam to the 
engine, and also dispensing with 
the frequent cleansing and waste 





| who understands the science of chemistry. Mr. Kitson 
| seems, however, to have found no. difficulty in obtainia 

| from France a manager who is a good mathematician oa 
|a good chemist; a man, moreover, who understands the 
theory of mechanics as well as the practice of it, and is a 
thorough draughtsman. This man, therefore, as a metal- 
lurgist—and because also of his knowledge of chemistry— 
Mr. Kitson sets down as superior to all the other managers. 
| Truly the value of such men in our industrial processes is 
| incalculable. Their multiplication throughout the iron- 
| works of Great Britain would lead to an immense saving 

in the prosecution of that industry. 

It has been asserted that it would be worth the while 
|of the Birmingham jewellery trade to give Dr. Percy 
| £2000 a year to live amongst them. No wonder, there- 
| fore, it should be suggested by some friends of the Iron 
and Steel Institute that a consulting chemist and geologist 
should be attached to it, in order to report upon the more 
intricate subjects in each of these departments of science. 
| The one, it is supposed, would give “reliable and inde- 
“erm eretayr omeraes about mineral matters—would bring to 
| bearcomprehensive views in the elucidation of the problems 
| affecting the extent or position of the iron ores of any dis- 

trict, which would materially aid in the economical ex- 
traction of the one, and would prevent the useless expen- 
| diture of much capital. The chemist would deal with the 
| numerous problems affecting the metallurgical processes. 
| He would report on the quality of iron ores, and conduct 
| experiments, clear up points upon which the Institute 
| might wish for-further information, and, in general, his 
| knowledge might be available, on certain conditions, for 
all the members.” Occupying, however, as they do, a 
position in the foremost of the British iron trade, the 
Dowlais Company, and also the Barrow-in-Furness Com- 
pany before mentioned, have each a chemist attached to 
their separate establishments, even as have the Creusot 
and many other continental firms. At Dowlais there is 
Mr. Suelus, and at Barrow there is Mr. Richards. Both 
these gentlemen were educated in the Royal College of 
Chemistry, and each obtained his associateship in 1867. 
| Yet these foremost concerns are amongst the most zealous 
in the establishment of the Institute. How true it is that 
| “those are best acquainted with the practical value of 
scientific knowledge who are themselves engaged in scien- 
tific researches.” 
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of fuel attendant upon boilers 





without any provisions of this 
kind. We have previously illus- 
trated inventions for securing this 
object, and this week we repro- 
duce a drawing of that patented 
by Messrs. Kenyon and Armit- 
stead, and manufactured by 
Messrs. Isaac Storey and Son, of 
Manchester. It is very simple, 
and, we believe, can be he | to 
any boiler in afew hours. Fig. | 
shows the apparatus in detail; 
Fig. 2, as applied to a double- 
flued Cornish boiler, A is a 
copper float, into which steam is 
introduced through the pipe N, 
to prevent its collapsing, and 
sunk to within lin. of the water- 
line B by the weight C, regulated 
by the balance lever D. This is 
attached to the trumpet-mouthed 
pipe E by the screws F, ferrules 
being placed between so as to form 
the space G, which is in direct 
communication with the ba!! 
joint H. Iisa hollow lever, or 
radial arm, screwed into the 
socket J, on the oscillating pipe K, 
which works on the bearing L. The 
exit is a valve so constructed as tv 
possess many advantages over the 
ordinary mushroom, and is «t- 
tached to the pipe K, which ix 
carried through the front ex 
plate, and by means of the valve 
communicates with the waste 
pipe, from which the scum is 
ejected. On opening the valve, 
the steam attempts to escape in 
the direction indicated by arrows, 
but the scum, being light, is easily 
affected by the current (which is so concentrated and toned as to 
be felt over the whole surface of the water), and obstructs the 
passage until forced out by the steam. It will readily be seen that 
as the water rises and falls the apparatus moves with it. 








THE MANUFACTURE OF CAOUTCHOUC. 
From the islands of the Indian Archipelago, the central districts 
of the New World, the province of Assam, and other portions of 
our vast Indian possessions, is derived the major portion of this 
substance that finds its way into the markets of the West. The 
name itself is a corruption of the original term bestowed upon 
it by the Maina Indians, who hunt the buffalo and the bison on 
the banks of the Amazon. 


physical properties, and ordinary applications of this somewhat 
curious production, will find it in Dr. Ure’s “ Dictionary of Arts 
and Manufactures.” We shall take up the subject from the 
time when the raw material becomes a purchasable article of 
trade, and shall give some details of the various processes to 
which it is submitted before it can be presented to the public in 
the many forms in which it claims their attention. The manu- 
facture of caoutchouc is carried on upon an extensive scale at the 
establishment of M. Guibal, situated at Ivry, a place com- 
memorated in the lays of Lord Macaulay, and in close proximity to 





; a Those of our readers who are | 
desirous of ascertaining information respecting the origin, nature, | 








—_ 


the river Seine, and distant about ten miles from the metro- 
politan barrier.*. The manufactory itself is an imposing edifice, 
slightly partaking of the monumental character, three stories 
high, and, together with its two wings, forms three sides of a 
square, the fourth consisting of the street where the main 
entrance is placed. Between what may be termed the main 
building and the river quay, are situated a number of sepa- 
rate and smaller constructions, devoted to the reception of all 
inflammable materials and the machinery connected with them. 
The distilling apparatus, the stores of oil, the carpenters’ shops, 
the packing cases, have each a separate building of their own, 
so as to. obviate as much as possible the risk of a general con- 
flagration, should any portion of the premises take fire. The coal 
supply is accumulated in the centre, which from the nature of 
the operations is alternately undergoing subtraction and addi- 
tion. An oscillating .engine of 60-horse power supplies the 
power necessary to reduce the raw material, which demands the 
aid of a large amount of force and machinery and tools of a very 
sylid description. A considerable space is likewise required for 
the workshops and drying-rooms; the latter constitute a very 
expensive item in the construction of the. premises. It is 


* A full description of the establishment, and a history of the material past 
and present, will be found in some of the recent numbers of Turgan’s cxcel 
lent work, ‘‘ Les Grandes Usines.” 
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estimated that not more than a hundred tons of the raw material 
are consumed in France, in spite of the extended application of 
the manufactured material to purposes of ornament and utility. 
This circumstance may be accounted for in many ways: firstly, 
the price is still high, and many of its numerous industrial uses 
but very little known. In France also, as with us, there is a 
manifest attempt to keep the modus operandi of é¢he various 
processes a secret—an attempt which will ultimately prove 
abortive, and, if it did not, would eventually frustrate the very 
object in view. There are but very few manufactories of 
caoutchoue in France, and their gates are virtually closed 
against the admission of outsiders and visitors. The three 
establishments at Paris, that at Montargis, and that at Clermont, 
rarely accord the entrée to a visitor, and even if they do relax 
their ordinary exclusiveness, no explanation is afforded, which 
renders the visit of little use. The chemical and the mechanical 
actions are so intimately intermingled that, without some insight 
into their various modifications from a duly qualified chaperon, 
it would be quite impossible for a stranger to make head or tail 
of the operations. These petty and narrow-minded attempts at 
secrecy really do more injury to the manufacturers and pro- 
prietors than they are aware of. The day for mysterious pre- 
parations. concealed operations, and secret processes is passed 
away. We are no longer alchemists, but chemists, and any 
manufacturing process that will nut bear the light of day and 
the investigation of true practical science, is usually regarded with 
something more than suspicion, and considered in the light of the 
tricks of the juggler and prestidigitateur. 

It is the fault of the French manufacturers themselves that this 
article of commerce has not received in that country the develop- 
ment that it bas attained both here and iu America. Some years 
ago they adopted a cheap system of manufacturing the material 
and supplying it to the Government and traders, who very 
speedily discovered that they had been taken in, and that their 
purchases were literally worth nothing, and could not be used 
for the purposes they were intended. It was not an uncommon 
occurrence in the navy for one of the pump valves constructed 
of this worthless caoutchouc to be suddenly hors de service, and as 
@ necessary consequence recourse was had to the establishments of 
other countries, where the genuine article could be procured. Two 
evils thus arose: the use of a really excellent material was partially 
abandoned or never resorted to unless it could not be dispensed 
with, and in that case, instead of being procured at home, it was 
universally obtained from English firms. Convinced of their 
error, our continental neighbours endeavoured to retrace their 
steps, and then discovered the difficulty of accomplishing the 
“revocare gradum.” It was manifestly impossible to produce an 
article superior to that which they had been in the habit of 
supplying, except by raising the price, which was an obstacle not 
easily surmounted. The inferior article answered sufficiently 
well in numerous instances where no severe duty was demanded 
of it, and besides, the public are ever loth to pay an increased 


price for that which to all appearance they were previously able | 


They are far better judges of the 


to purchase at a lower rate. 
In order to reduce the price 


cost of a thing than of its quality. 


of the raw material, it has been suggested that the trees bearing | 


and yielding by incision this milky sap might be transplanted and 
acclimatised in the southern portions of the Continent—in 

Corsica, and especially in Algeria. Could this be once effected, a 

regular supply could be depended on, and the cost of the article 
considerably diminished. But at present the project is simply a 
chimera, and London will remain, as it has done for years past, 
the great market for this peculiar species of elastic gum. At the 
same time, notwithstanding that more attention and skill is 
bestowed upon the method of extracting the native caoutchouc, 
yet there is a perceptible diminution in the resources, and a 
greater distance must be traversed before the once plentiful trees 
can he reached. The method employed is substantially the same 
as that described by Condamine, who introduced the substance 
into France about one hundred and thirty years ago. It is too 
trite for us to pause to mention it, and is, moreover, fully entered 
into in the authority to which we have referred our readers. 
There is a curious use made of this resin by the Omaguas, a race 
inhabiting the central portion of Southern America, They form 
by its means a bottle in the shape of a pear, and to the opening 
attach a piece of cane or hollow wood. Upon squeezing the 
bottle, whatever fluid it contains is forced through the cane. The 
Omaguas would regard it as a gross neglect of good breeding and 
etiquette, if any stranger invited to their table were not supplied 
with one of these bottles to use at his own discretion. A century 
ago the ultimate advantages of this valuable material began to be | 
apparent. M. Frisneau discovered the existence of the tree in 
Cayenne, and made a sort of leather from the resinous juice he 
extracted. He also dissolved the caoutchouc in walnut oil, but 
was unable to make any use of the substance in the state of dis- 
solution. A step was made in the right direction by M. Macquer, 
who dissolved it in ether, poured the solution into a waxen mould, 
and eventually succeeded in constructing small pipes about the 
size of a quill. He then predicted that the solidity of the ma- 
terial, its elasticity, impermeability to water, ealt, alcohol, and 
numerous other ordinary solvents, would render it extremely 
valuable in the manufacture of elastic and flexible tubes of all 
kinds, including those necessary in mechanical appliances. The 
application of it as india-rubber was invented in England, and 
introduced into France by the celebrated traveller Magellan. 
Towards the commencement of the present century, elastic liga- 
tures, springs, tubes, and many other applications of the new sub- 
stance became common, At the same period attempts were made 
to render garments waterproof, but for some time they proved 
complete failures. It was well known that the natives of Brazil 
had accomplished this task by spreading over any fabric or 
tissue, the stream of sap as it issued from the incised trunk of 
the tree, and, in order to imitate the process as closely as 
possible, hermetically-sealed bottles of the sap were procured 
and brought to Europe, but, unfortunately, with no result. 
Other means were tried, but with similar ill-success, until the 
inventive power of Mackintosh overcame the difficulty, and he 
immortalised himself by the garments bearing his name. About 
£4 was the price paid for one of the early Mackintoshes, although 
they were by no means the sort of garment now represented by 
a “siphonia,’ or the overcoat that is graphically described as being 
capable of going into one’s waistcoat pocket. 

While the English were busy in endeavouring to counteract 
the humidity of their climate by endowing themselves with the 
new invention, the French turned their attention to developing 
the elastic properties of the material. In conjunction with 
M. Rathier, M. Guibal substituted india-rubber threads for the 
brass spirals formerly employed in suspenders, garters, and other 
articles of personal wear. The operation originally consisted in 
distending, by means of a pump, the pear-shaped masses of 
caoutchoue, previously softened by exposure to the temperature 
of boiling water, then allowing them to cool. But very little 
contraction took place, and they were then cut into strips by 
scissors, stretched by being wound upon reels, and deprived of 
their elasticity by being exposed to a low temperature. In this 
condition they were suitable for being interwoven with threads 
of wool, silk, or other substance, and the restoration of their 
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~ brief ele. 
nm by an appli- 
at Mr. E. J, Reed od 
constructor of broadside ironclads, Strip the 
lectures and ‘* papers ” of the Chief Constructor of verbiage, elimi. 
nate from them the marine mathematics with which they abound, 
and his theory and practice may be thus stated: he builds the 
hulls of his ironclads as full and bluff as he dares, with a co- 


elasticity was accomplished by subjecting them to a heat of| We are sure that our readers will pardon us for 
about 120 deg. Fah., effected by the passage of a hot smoothing | mentary digression, when we state that it has bee 
iron. No sooner was the impermeability of this materia] | cation of these well-known principles that Mr, 
thoroughly established than attempts were made to apply it to | made his mark asa 
the manufacture of waterproof boots and shoes, and, with this | 
end in view, some of the huge, uncouth slippers made in South 
America by simply allowing the sap as it issued from the tree 
to dffuse itself over the article in question, were imported; but 





displacement or carrying power reaches its maximum with given 
dimensions, when 
solid, 


their disagreeable cclour and unfashionable proportions 
effectually debarred all hopes of rendering them saleable. 
About twenty years ago an enterprising American, named 


endowed with the fine polish subsequently bestowed upon it. 
Unfortunately for Goodyear, he omitted to take out a patent, 


priority of the invention was awarded to Mr. Hancock, who, 


of the waterproof manufacture. 
acting upon the caoutchoue with a certain proportion of sulphur, 


plunged into melted sulphur, absorbed a certain quantity of it, 


done. Upon subjecting the strip so impregnated to a tempera- 
ture of 230 deg. Fah. it assumed all the qualities so highly 
appreciated in the invention of the American. In order to dis- 
tinguish the results of this process from any other previously 
obtained, the name of vulcanising was bestowed upon it, pro- 
bably suggested by the sulphurous compounds and lavas emitted 
by volcanoes. This cognomen was soon converted into that of 
vulcanising, as, perhaps, being more classical, and more in 
accordance with mythological ideas. This action of sulphur 
upon caoutchouc is very curious and interesting, and we cannot 
do better than quote the views entertained by M. Balard upon 
the constitutional modifications that this elastic gum experiences 
after contact with sulphur, and the new properties with which it 
becomes endowed. Caoutchouc may be regarded as composed of 
two separate and distinct elements: the one semi-liquid, oily, and 
glutinous; the other solid and elastic. By virtue of the former 
element, exists the facility with which two freshly-severed pieces 
of the substance may be united. All that is necessery is to join 
the two ends very exactly, and, by a strong pressure or smart 
blow, the junction is closely and permanently effected. 
moreover, this glutinous compound that plays the principal part 
in the congelation or hardening of the material under cold; it 
also facilitates its liquifaction in the case of the ordinary 
solvents, bisulphide of carbon, chloroform, ether, benzine, and 
oil of terebenthine, and permits its fusion under the action of 
heat. From this explanation it follows, that were it possible to 
negative the glutinous element, or, what amounts to the same 
| thing, to transform it into a nature similar to that of its fellow, 
the properties belonging to it, which it coufers upon the 
substance itself, would be removed. It is, of course, open to 
question and theoretical investigation whether the different 
properties exhibited by the supposedcomponents may not be, not 
the manifestation of two, but of one element, that element simply 
being under two different conditions or physical states. 

After having undergone the process of vulcanisation, which 
virtually amounts to negativing or nullifying the glutinous 
element in its composition, and transferring it into a solid elastic 
constituent, it becomes very much altered in its principal 
| features. The solvents by which under other circumstances it 

is affected have no longer any iafluence upon it, except to cause 
‘it to swell. This effect, however, is only temporary, disappearing 
| under evaporation. It presents permanently the shape given to 
it at the moment of vulcanisation, and the effurts of pressure; 
extension and blows produce only a temporary distortion. More- 
over, it no longer softens, that is, throughout the whole mass, 
but becomes sticky under the action of heat, and does not 
harden by the application of cold; it is not capable of self-solder- 
|ing, and greasy bodies do not affect it. The material thus 
ardently undergves a veritable transformation. So far back as 
1835 vulcanised india-rubber was used for billiard-cushions at 
Lyons, by the firm of Fritz-Soher et Cie, and it is their establish- 
ment that has since been purchased by M. Guibal, and amalga- 
mated with his own at Ivry. Since the invention and utilisation 
of vulcanised caoutchouc, modifications of that substance have 
ceased, if we except what is known as ebonite. At one time 
great expectations were formed of this material; it was to super- 





' sede whalebone, horn, shell, and even copper, as a sheathing 


for ships’ bottoms, and for a short period it completely eclipsed 
its elastic brother. Ebonite is produced by subjecting to a tem- | 
perature of about 320 deg., Fah., a cake of caoutchouc, impreg- 
nated with 25 per cent. of its weight of flowers of sulphur. This 
composition is subjected for twelve hours to a pressure of five 
atmuspheres in a stove, and after the lapse of that period it is 
converted into a solid, firm, black substance, susceptible of an 
exceedingly high polish, Ofthe many uses to which ebonite has 
been applied, that of the manufacture of combs is the most 
extensive. It has been proposed to employ it in the place of the 
copper rollers for printing off fabrics, and it has been applied to 
those intended for printing upon tinted paper. Among some of 
the inventions attributed to MM. Guibal and Rathier is that of 
dispensing with the double thicknesses of cloth, and placing the 
caoutchouc between them, as was done by Mackintosh. They 
adopted the plan of spreading it upon the surface in thin layers, 
a simple operation, and one which contributed to the sale of 
waterproof garments. In our next we shall give some account 
of the manufacturing operations carried on at the establishment | 
of Ivry. 


MR. REED’S “THEORY” OF IRONCLADS. 


Mr. E. J. Reep, the Chief Constructor of the British Navy, has | 
achieved a great name and the distinction of ‘‘C. B.” for his skill | 
in building broadside ironclads. In some quarters his “‘ theories” 
are thought to be the ne plus ultra of armed-ship construction ; on 
the other hand, very many British professional and public men 
believe that Mr. Reed’s ironclads are vulnerable and otherwise in- 
efficient, and, consequently, that the great skill he has shown in per- 
suading his Government of the soundness of his peculiar views has 
deeply injured the English navy. ‘ 

Mr. Reed’s principles of ironclad construction may be thus ex- 
pounded. When the dimensions of a vessel of a given model are 
increased, its displacement (i.¢., its capacity to carry weight of any 
description, whether armour, coal, guns, or engines) increases as 
the cube of the dimensions, while the area of sides (and hence the 
area to be protected by armour) increases only as the square of the 
dimensions, Hence, any ship can carry a far greater proportionate 
weight of armour, as compared to her lineal dimensions, than a 
similar ship of less size. Again, the capacity of a vessel of given 
lineal dimensions to carry weight depends on the displacement, 
and the displacement depends on the form or model of the im- 
mersed portion of the vessel, That is, if the immersed portion is 
made full, and the water lines bluff, we have, of course a greater 
carrying power, but a poorer model, than if the hull were leaner 
and the water lines sharper. It will be seen at a glance that the 








the immersed portion of the hull is a rectangular 
, Or ipedon, 


Goodyear, introduced into Europe genuine, wearable, waterproof 
foot gear, which was, commercially, a success, although it was not 
hoping to keep the nature of the preparation a secret, and the 


either independently, or by other means, discovered the method 
The real secret consisted in 


it having been found that a strip of the former material, when 


without evincing any outward or tangible signs of having so 


It is, | 


| is to be raised 9ft. 


efficient of displacement approximating to the maximun 
having decided on the speed, he demands of the mari 
sufficient steam power to propel these blunt models at 
velocity. Mr. Reed is to be congratulated that he 
— be ge way to pe back upon ; if he had ha 
supply his ships with engines, the trial trip of his first i 

would have driven him from office, The English onsen 
has been an easy one. He builds full-modelled ships, and hence 
has been able to float thicker armour (yet «almost equally ag 
vulnerable to service ordnance) than his predecessor’s, and by ob. 
taining immense steam power to drive his bluff vessels, he has been 
able, in most cases, to equal them in speed. 

At the time Mr. Reed was appointed Chief Constructor, the iron. 
clad navy of England consisted of such vessels as the Black Prince 
Warrior, Defence, Resistance, Achilles, Hector, Valiant, Minotaur, 
Agincourt, Northumberland, Royal Oak, Prince Consort, Caledonia 
Ocean, and Royal Alfred. The deficiencies which brought these, 
ironclads into disrepute were chiefly that their armour could be 
easily penetrated and smashed in by existing naval guns, and that 
their unwieldiness was a serious obstacle to the quick movements 
necessary for a broadside ironclad. Mr. Reed had proclaimed in 
several public lectures that he had a panacea which would cure 
these defects; after a time his plans were accepted by the 
Admiralty, and he was appointed Constructor-in-Chief. The 
Bellerophon, it is hardly necessary to say, is Mr. Reed’s repre- 
sentative ship. The problem to be solved in her design was to 
obtain armour of sufficient thickness, and therefore much heavier 
than that of such ships as the Warrior and Black Prince, with 
about 80ft. less length, better steaming power, and equal speed, 

The Bellerophon is 300ft. long, and displaces 7271 tons; the 
Warrior is 380ft. long, and displaces 9250 tons—both vessels fully 
equipped. The Warrior, at 8352 tons’ displacement, attained the 
speed of 14°35 knots, her engines exerting 5469 indicated horse 
power. ‘*The undertaking of the designer” of the Bellerophon, a 
much smaller ship than the Warrior, ** was, that with 6000-horse 
power she would go 14 knots;’ it was found that the enormous 
power of 6521-horses (nearly 1000 more than the Warrior’s) wag 
required from her engines to accomplish the speed of 14°171 knots, 

We thus see clearly the ‘‘principles” according to which Mr, 
Reed has been able to build shorter iron-clads than his predecessors; 
to carry somewhat thicker armour, and to equal them in speed; 
and this wonderful achievement in naval architecture, cleared of all 
scientific clap-trap, consists simply in constructing a hull nearly 
as bluff as that of one of our frigates of 1854, and calling on the 
marine engineer to cram it with power. 

Our views will be sustained, if they need further confirmation, 
| by reference to the trials of the Bellerophon. On her first 
trial, for reasons unnecessary now to mention, she only exerted a 
| little short of 5000-horse power—only! and the ship, although 

* flying light,” achieved the speed of 13°5 knots. This trial ‘‘called 

forth much ridicule in certain quarters,” and we can imagine 

Mr. Reed leaning over the rail of the Bellerophon, studying the 
| ** bow-wave,” which reaches the hawse-pipes of the ship, 9ft. above 
the water-line, in perfectly smooth water, and calling on Mr. John 
Penn for more power. But the chief constructor of the British 
| Navy was too cautious a man to put all his eggs in one basket. He 
knew that one great defect in such ships as the Warrior and 
| Minotaur was their deficiency in steering power, requiring; as they 
| did, from ten to fourteen minutes to complete the circle, and in 
| some cases with no less than fifty-six men manning the steering. 
}gear. The fine steering abilities of our monitors, with their 
| peculiar balanced rudders, were well known; and Mr. Reed copied 
| the stern arrangement of our monitors, “ head, body, and tail,” in 
| the Bellerophon, and thus produced the “ handiest ship in the 
| English Navy.” The result of this adaptation was, that the 
| Bellerophon, a ship 300ft. long, with but six men at the wheel, 
| completed the circle in less than four and a-half minutes! This 
| performance was such a novel surprise to Mr, John Bull, that it 
silenced his complaints against lack of speed and the “* bow- 
wave;” and, in due time, Penn having so arranged his steam 
| machinery as to get ‘‘more power,” the Bellerophon was again 
| tried, the chief constructor came off with flying colours. 

While we admire Mr. Reed’s sagacity in falling back on an 
engineer like John Penn for plenty of the one thing needful for 
his models— power—and upon an engineer like John Ericsson to 
steer his blunt craft, we must express the opinion that this appro- 
priative talent has done more to make his reputation than all his 
papers, lectures, and speeches, though the latter were never so 
judiciously peppered with algebra.—Army and Navy Journal of 
New York. 
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INDIAN NOTES. 


A BRIDGE has been commenced over the Gungawally river at 
Yellapoor, 


Upper storeys are to be added to the whole of the Napier infantry 
barracks at Kurrachee. 

Two large bridges have been sanctioned over the Khall and Gode 
rivers, on the road between Nagotna and Mahableshwur. 

A THIRD circle of irrigation works has been sanctioned in Bengal 
which will comprise the Rohilcund canal division and the Ram- 
gunga canal survey. 

THE Munchur Lake at Shevan is to be examined and reported on 
by Captain Merriman, R.E., one of the superintendents of irriga- 
tion works in Scinde. 

T Hose interested in Carwar may be glad to learn that Govern- 
ment has sanctioned the renewal of the wooden superstructures of 
bridges on the Arbyle Ghaut-road, between Hooblee and Carwar. 

In consequence of the great height to which the floods rose at 
Ahmedabada short time since, Government has issued orders that the 
bridge over the Saburmuttee, for which Mr, Forde has contracted 
It is probable that the railway company will 
adopt some similar precaution with their own bridge over the same 
river. The Bombay Builder of November 5th has engravings of 
the former bridge. 

OrpERs have been issued to proceed with the Colaba Barracks» 
Bombay. Pending certain modifications in the designs the works 
are only to be carried up to the level of the plinth. Lieut. Mant 
has been speciaily appointed executive engineer in charge of the 
work. Lieut. Cruickshank, R.E., has been appointed executive 
engineer, Surat and Broach, in place of Lieut. Mant. 


WE learn from the Friend of India that the guarantee lately 
given to the Oudh and Rohilkund Railway Company has 
emboldened Lalla Luchmee Narian, a wealthy banker, to project 
aline of railway between Peeleebheet and Jeypore, a distance of 
230 miles, passing two centres of superstition—Soron in the 
Etah district and Muttra on the Jumna, annully visited by 
thousands of pilgrims. The line will cross the railway from 
Calcutta to Pochaver at Hatrass, and will join that from Bombay 
to Delhi at Jeypoor, thus opening Rohilkund to the rest of India. 
The capital is estimated at 23,000,000rs., or £10,000 a mile, and it 
is proposed that it be raised in shares of 100rs. to tempt men of 
small means. Lalla Lutchmee does not insist upon the Govern- 
ment guarantee. If even with that guarantee he can induce his 
countrymen to lend 24 millions sterling at 5 per cent., he will do 
more for Indian progress than the existing railway system. The 
isting lines is less than 

ily decreasing as 


number of native shareholders in the exis 
1 per cent. in 45,000, and the proportion is steadily 
) more capital is raised. 4 
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RAILWAY MATTERS. 

Srx different railroads are building in Oregon. 

RAILROADS in Tennessee in the hands of receivers owe the State 
over 1,000,000 dols. 

Tue Metropolitan district line from Kensington to Westmister 
Bridge is to be opened to-day. 

THE Gosford (California) Railroad Company are surveying their 
proposed route for a wooden railway. 

Iris said that arrangements are being made to effect a preliminary 
survey of the Chesapeake and Lake Erie Railway. 

Five hundred hands are working on the branch line of the 
Baltimore and Potomac Railroad extending from Washington 
toward Collingwood, 

Tue first twenty miles of the St. Paul and Lake Superior Rail- 
road are completed. The company has called upon the city of St. 
Paul for 150,000 dols. in bonds, 


Tne Mansfield market train from Nottingham on Saturday night 
ran into a train of empties, and about forty person were br geo 
some very severely. This was particularly the case with the 
drivers and stokers of both trains. At present nobody is dead. 

THE South-Western Company have given notice that the 
Kensington and Richmond line, the new line from Kingston to 
Ludgate-hill, and the Waterloo-road junction with the South- 
Eastern for Charing Cross and Cannon-street, will be opened on 
New Year’s Day. 

Tue directors of the Rutland and Burlington Railroad, U.S., have 
forbidden station agents to receive as baggage any trunk, valise, or 
box, known to contain commercial wares. The reason = 
for this action is that commercial travellers often carry thus les 
of great value, and having got them checked as baggage, hold the 
ccmpany responsible for loss or damage. 

Ir is stated by the Railway News that the Brighton and South- 
Eastern Companies have entered into working arrangements, 
founded on the joint-purse system and a percentage division of 
receipts. The agreement applies to all the places at which the 
two lines at present compete, and the companies bind themselves 
not to promote any extensions without mutual consent. 

THE Italian papers state that the completion of the Mont Cenis 
Tunnel is to be celebrated by a t International Exhibition at 
Turin. Government will ask the Parliament to vote 3,000,000f. 
towards the expenses, and the King has, it is added, expressed him- 
self favourable to the project. It is expected that the tunnel will 
be completed in the winter of 1869-70, and will be available for 
traffic in the early part of the latter year. 

Asovt 8 o’clock on Friday evening a startling collision occurred 
near Euxton station, on the London and North-Western Railway, 
between an excursion passenger train running from Liverpool to 
Carlis'e and a goods train in the act of shunting. A considerable 
amount of property was broken and destroyed, the line ploughed 
up for some distance, and great alarm and confusion prevailed, 
although, fortunately, no one was seriously injured, 

On Monday afternoon, a meeting was held at the Cotton Sales- 
room, Liverpool, when Sir Charles Fox explained the project of 
making a tunnel under the Mersey, connecting Liverpool and 
Birkenhead and the Lancashire and Cheshire Railway termini. 
Sir Charles said that the engineering difficulties were comparatively 
slight as compared with those encountered in making the Thames 
Tunnel. Resolutions in favour of the scheme were unanimously 
agreed to, 

THE post of secretary to the Midland Railway has been given to 
Mr. James Williams, of the Great Western Railway. From 100 
candidates the contest at last lay between five, and the unsuccess- 
ful four included Mr. Thomas Dixon, late of the Railway Clearing- 
house, and now secretary of the Alexandra Palace Company ; Mr. 
Jenkins, assistant secretary of the Brighton line; Mr. Holt, 
assistant secretary of the Lancashire and Yorkshire ; and Mr. Page, 
of the Post-office. 

THE Scinde Company’s flotilla is reported to have been very suc- 
cessful during the past half-year, the receipts being larger than 
ever they were before. The net profit was £29,907, or equal'to 10 per 
cent. on the capital expended. The company’s steamers had been 
put to a severe test during the last six months in consequence of 
the return of the Abyssinian expedition, the Government officers 
having repeatedly expressed their approval of the manner in 
which that service had been performed by the company. The 
Indus was full of snaggs and sandbanks, which made it difficult 
to navigate. 

Tue Hyde Park and City Railway running from the Marble Arch 
to the back of the Post-office is to be constructed in a tunnel all the 
way, except openings at the stations, and at a cost of £500,000a 
mile. A clause in the bill specially provides that no pavement 
shall be disturbed before the hour of ten at night, and shall all be 
replaced again by six o'clock in the morning. The line is to be 
entirely worked by stationary engines, drawing the trains at the 
rate of about sixteen miles an hour; and as by this system col- 
lision is physically impossible, the trains are intended to rnn at as 
short intervals as two minutes apart. A very simple mechanical 
appliance provides for their clipping the wire rope by which they 
will be drawn along, and also for releasing it when the train is 
going to stop. 

AN accident of an alarming character, but happily unattended 
with loss of life or personal injuries, occurred on the new London and 
North-Western link line, at Widnes, on Thursday. A portion of 
the embankment at the end of the bridge, which carries the railway 
over the Mersey between Runcorn and Widnes,'suddenly gave way. 
The booking-office, constructed of wood, stood immediately below 
the falling mass of earth, and one side of it was crushed in, and 
other portions of surrounding property buried in the débris. The 
booking clerk noticed the landslip in time, and he and others in 
the neighbourhood escaped to a place of safety. Temporary 
arrangements were immediately made, so that neither the railway 
nor foot traflic across the bridge was interrupted. The strength of 
the bridge has been recently undergoing some severe tests, and the 
strain of these operations is supposed to have caused the accident. 

THE Railway News states that the Waterloo Junction Station 
on the Charing Cross line is in an advanced state of progress, and 
will be quite ready for the reception of the South-Western traffic 
on the Ist proximo, when it will be opened to the public. The 
booking-office and waiting-rooms for the general public are, as at 
the Blackfriars station, on the ground level, under the platforms. 
Although as commodious as the offices and rooms at Blackfriars 
station, theyare more compact and comfortable, and, on the whole, 
better contrived as regards plan, and of superior finish in detail. 
The platforms, and especially their roofs, are a decided improve- 
ment upon the present intermediate station. The platform on the 
north side of the station is 532ft. long by 18ft. wide ; 204ft. of 
this length is covered for the full width of the platform. The 
central platform, which will be available for trains in each direc- 
tion, is 435ft. long and 18ft. wide, of which 200ft. is covered from 
edge to edge. Both of these stages are upon the viaduct, which has 
been widened for the northern platform. The southern platform, 
for the use of the South-Western passengers, extends from the 
nope of the curved single line which unites the Charing-cross 
ine and the South-Western system to the end of the Waterloo 
platform. This junction will not be used for ordinary passenger 
traffic, but for the royal family, for troop trains, through goods, 
horse-boxes, invalids, and other special purposes. This platform 
is 337ft. long and 15ft. wide, and under cover the entire length. 
A booking-office is provided on the platform for the convenience 
of the South-Western passengers. At the junction end there is an 
inclined plane, which leads to a subway under the line, by which 
passengers will reach the platform stairs, and obtain access to the 
trains, which will stop to pick up passengers for Charing Cross, 
Cannon-street, or other stations of the South-Eastern system, and 
interchange traffic with the South-Western, 


NOTES AND MEMORANDA. 


AN ancient pear tree planted at Newton Corner, Massachusetts, 
in 1650, is.still vigorous and bears good crops, It is supposed to 
be the oldest pear tree in New England. 

WHEN every trace of visible rays is sifted out from sunlight, the 
heat rays collected to a focus can be made to melt platinum—not 
. = of light being sensible to the eye until the platinum becomes 

eated. 

TH® atmosphere annually presents Devonshire, not only with 
nearly 640 million tons of rain, but with it, and as a consequence 
of the change of vapour into rain, heat enough to raise its tem- 
perature through 1079 deg., or to raise six times the same quantity 
of water from the freezing to the boiling point. 

At a meeting of the Academy of France M. Riche made public a 
note on the alloys of copper and tin. He accompanied it by a 
‘“* graphic” scheme (curve-tracing?), by which it was seen that 
these are denser than if they were mere mixtures, and that 
they have their maximum of contraction when the proportiotis are 
three of copper to one of tin. 

M. Desains, who is candidate for the place formerly held in the 
Physical Section of the Academy by M. Pouillet, has read a very 
important memoir on the calorific spectrum. M. Desains finds, 
among other singular pb a, that the delicate bands of the 
spectrum, having the same refrangibility, but proceeding from 

erent sources, are unequally absorbed by the same medium, 

THE Scientific Opinion says:—It is reported that an effort will 
= be made to unite all the scientific bodies of London into one 

itution, under the title of the British Acadeniy of Sciences. 
Of course the Koyal Society must always stand apart; but it seems 
to us that a fusion of the other societies would be productive of 
advantages both to the societies themselves and to scientific pro- 
gress. 





Tue singular gelatinous substance formed at the bottom of the 
Atlantic is now undergoing investigation under the microscope of 
Professor Huxley. He terms it Bathybius. By some it is regarded 
as a gigantic Protozoan, extending over miles of surface, and yet 
all one living mass. It is the lowest form of living animal matter, 
and must apparently have, like plants, the power of obtaining food 
from the inorganic world. 

Wir regard to magnetical and meteorological observations, 
daily communication is made to M. Le Verrier for his meteoro- 
logical bulletin, and weekly communication to the Registrar- 
Genetal for his sanitary report. On November 14th last year 
8300 meteors were registered. The variations of ey nl at 
different times were very well noted. The points of divergence 
were carefully determined. 

M. Dumas has received a semi-confidential letter from M. Stas, 
in which the writer refers to the existing process of estimating 
silver by the wet method. He says that chloride of sodium does 
not precipitate all the silver from a solution. He gets rid of this 
difficulty by employing bromides, and he is now engaged in experi- 
ments on the preparation of bromide free from chloride, as the 
commercial samples are impure. 

M. Nierce pe Sarnt-Vicror states that the obtaining of the 
black tints in hélichromie is certainly more extraordinary than 

ining colours. There are fout processes by which 
results can be produced. The first offers most interest, becanse it 
allows pure black tints to be obtained either in the camera or by 
contact. These results are accomplished by the reaction of a highly 
alkaline liquid upon chloride of silver. 

M. Cuas. Devitie has communicated to the French Academy 
a letter from Signor Palmieri, confirming his predictions upon the 
eruption of Vesuvius. Mr. Deville had foretold that the Strom- 
bolian eruption of Vesuvius was only the prelude to a great erup- 
tion. This has, as our readers know, occurred. The lava streams 
have covered to a depth of 12 metres and a width of 130 metres, a 
space of 3} kilometres, in three days (from the 15th to the i8th of 
November). 

ACCORDING to Scientific Opinion, in certain excavations, lately 
made on the banks of the Koura, at about half a mile from its con- 
fluence with the Arago, the remains of an ancient city have been 
discovered. The tops of the houses are covered with a thick layer 
of earth. The supposition is that the catastrophe by which the 
place was engulfed occurred 2000 years ago. A subterranean 
passage has also been found under the river, The workmen have 
collected several coins and earthen vases, 

M. A. Duranp has produced some curious photographs printed 
on copper and on steel. He does not describe his method, but 
states that ull depends upon the proper degree of polish to be 
given to the surface of the metal, and upon a peculiar way of 
| coating it with bitumen. The specimens produced are remarkable 
| for their delicacy and finish. Another operator, M. Jeuffrein 
| states that he has found iodide of aluminium, a substance 
hitherto unknown to photographers, very serviceable in preventing 
the collodionised surface from blistering. 

AN essay was sent into the Academy of Sciences im tion for 
the prize of medicine, upon the subject of og oo It is stated, 
among other facts, that out of 300 commanes in Haut-Savoy, there 
are hardly ten where goitre is not endemic. Thé conclusion as to the 
cause was that the disease is favoured by the ase of certain waters, 
by drunkenness, and by the insanitary condition of the towns. 
The course of treatment adopted by the administtation applies to 
children, and consists in regulating what drinking waters shall be 
used, and in giving the school-children pastiles containing a very 
small proportion of some of the salts of iodine, 

HENRI DEVILLE has recently given a lecture on “‘Some Pheno- 
mena of Combustion,” which he has been led to imvestigate by the 
recently-published inquiries of Dr. Frankland. He confirms Dr. 
Frankland’s statement that when gas burns under high tempera- 
ture the combustion and temperature are i d. He explains 
this by his published theory of ‘‘ dissociation.” When hydrogen 
burns in ordinary oxygen there is Hever more half combus- 
tion, even in the hottest part of the flaine, b the di iative 
tension of the watery vapouts resists it. By increasing the pres- 
sure we diminish the inflaenee of this tension of dissociation, hence 
the increased combustion. 

In the hill of Nullaberg, in Sweden, a large deposit of bitumi- 
nous gneiss, thirty-three metres in thickness, oceurs, embedded in 
layers of gneiss and mica sehist. It is composed, in addition to 











carbonated hydrogen—in fact, a teal organic substance, formed of 
the remains of plants or atimals eoeval with the deposit. M. 
Nordenskiod says that there can be no doubt as to the antiquity 
and geological situation of the of Nullaberg; infiltration was 
impossible. The inference to be was that the crystalline 


animated creatures, but at a long time anterior to the period when 
life is supposed to have first existed on the earth. 

DEVONSHIRE has an area of 572,330 acres, and, taken as a whole, 
an annual rainfall during the last two years of 440lin.; hence its 
total amount of rain per year has amounted to 91,323,179, cubic 
feet. The Thames at London bridge is, at low water, nearly 700ft. 
wide, and from 12ft. to 13ft. (say 12‘5ft.) deep; hence its sectional 
area is 8750 square feet. The annual rain of Devonshire, therefore, 
would fill a river having an uniform width and depth equal to 
those of the Thames at London bridge, and a length of 1979 miles, 
or nine times the length of the Thames from its source to its 
mouth. A cubic foot of distilled water at the temperature of 
62 deg. Fah. weighs about 10000z. Av.; hence the entire weight of 


shire was 637,738,247 tens, er 4457 tons om every acre. This total 
weight was equal to a globe of water 
sphere of lead fully 2950ft. im ter—that 





the sea-level, 


stratified rocks of Scanditavia were formed when there existed | 


felspar, quartz, and mica, of a black substance like coal, containing ' 





MISCELLANEA. 

A SUBMARINE diver is exploring the bottom of the Detroit river 
to ascertain the practicability of a railroad tunnel under the river- 

DIscoveRigs of silver deposits continue to be made in the White 
Pine Region of Nevada. It is said that the capitalists of San 
Francisco have largely invested in the mines. 

ApmiraL Georck Grey asserts in a letter to the Times 
that the only safe anchorage for merchant vessels at Gibraltar is 
commanded from innumerable points of the Spanish coast. 

Tae hatbout works at Kurravhee are being proceeded with. 
The remeaval of the Scinde railway embankment near the Napier 
Mole, an@ the substitution of the Chinna Creek line, has been 
sanction 

It is rutmoured that the arrangements which Sit John Pakington 
made previously to his retirement from office, with reference to 
the head of the Arsenal and the new Ordnance Select Committee, 
are likely to fall to the ground. 

THe Army and Navy Gazette says :—" We are glad to be able to 
state that the Russian army is at p: t very badly prepared for 
a European war. Even of the Im; Guard only a portion is 
armed with rifled breech- 

Tre second meeting of the ag Institution of Engineers 
took place ofi Monday t, en Mr. Gilbert Gilkes read a 

per ‘On the Swing Bridge at Kirkcudbright,” erected by 

opkins, Gilkes and Co., Limited, 

Some enterprising lumberinen at Niles, Michigan, are building a 
steamboat, which is also a saw mill. It is to be 120ft. in length, 
and when the boiler is placed in will draw but a few inches of 
water. The boat is to be used on the Missouri river for the manu- 
facture and transportation of lumber. 


A DREADFUL storm from the S.E. at Wick on Monday. 
Serious injury was doné to Wick New Harbour Works. The whole 
of the seaward staging and the stone work executed during the past 
year has been swept away and othet damage done. 

A NEW city iceboat was lately latinched at Philadelphia. She is 
built of iron, and cost 160,000 dols. It is expected that by the 
aid of this vessel the river will be kept open during the winter 
months so that vessels may be able to pass up to the city. 

Art the meeting of the Metropolitan Board of Works on Friday, 
Sir John Thwaites — to a statement which has appeared in 
the pa that the has recklessly borrowed money and 
charged it on the rates, and that it is noW on the verge of bank- 
ruptcy. Sir John denied that the board was in any difficulty. 

TuE Scinde Company propose to amalgamate the interests of all 
their proprietors into one stock. This great step, if carried out, 
will tend to obtain the missing railway link in the undertaking be- 
tween Kotree and Mooltan, which, when obtained, will complete 
their railway undertaking from the sea at Kurrachee to Delhi. 

Ir is worth record that the Lifeboat Institution has 189 lifeboat 
stations round the coasts of the United Kingdom—that in eleven 
months of the present year 697 lives have been saved by their 
means, raisin the grand total to 17,684—and that the Turkish 
eee we ordeted four lifeboats from a builder at Lime- 

ouse, 

In Presto there are more —_ and spindles 
any other town in peg 9 & gteat amount of distress exists 
in consequence, Many of the spiniiers ate in as bad a position as 
during the civil war in America, when they suffered by the glut 
of foreign markets and a dearth of cotton, and at this time stand 
as thuch in need of as upon that unfortunate occasion. 

Tue external restoration of Gloweéster Cathedral is now so 
nearly complete that the south porch, the works on which have 
been begun, and the south buttres: are all that remain to be 
attended to. Mr. Soott has pro , and his plans have been 
adopted, to restore the choir, which will occupy two years, and 
comprise the erection of a rich reredos of mosaic, canopied, with a 
crucifixion itt the centre panel. 

TABLES compiled by Mr. Jeula, the hon. secretary of the Statis- 
tical Committee of Lloyd’s, show that the wrecks and casualties on 
the coasts of the United Kingdom during the past year exceeded 
by about 3 per cent. the average of the past eight years. This 
increase was consequent partly on the weather and partly on 
defects in ships or equipments. In the accidents from carelessness 
and miscellaneous causes there was a diminution. 

As the harbour of Trouville can be made by ships of the largest 
tonnage at all times of the tide, the French Government have 
just decided, in accordance with the recommendation of a com- 
mission presided over by Prince Murat, to make Trouville a port 
of refuge for shipping in general. and the Imperial Channel fleet 


ped than in 


in particular. The pier is to be lengthened, and other important - 


works commenced, to provide for the easy ingress of shipping to 
the port during a gale. 

THE old war vessels which used to lie in Chatham Hatbour have 
almost all now been removed. The Chatham ord having been 


abolished, there is no further use for the Magpie, ¥ was em- 
ployed as a tank vessel for sapp water to the in ordi- 
nary, and she has been dismantled. only old vessels now lying 


here are the Gloneester, Which is used a8 & police-ship and re- 
ceiving-hulk, and the Thunder, flow . The Dove, 
Government lighter, has been disman aé there is no further 
use for her at present. 

THe directors of the Scinde Company state in their general 
report that they have decided, with the sanction of the Secretary 
of State for India im Council, to give fiotice of their intention to 
apply to Parliament for power to te their several under- 
takings. They are of opinion that an amalgamation of the Scinde, 
the Flotilla, the Punjab, and the Delhi undertakings will greatly 
strengthen the position of the company, while it will, at the same 


time, secure a degree of economy and management 
which it will be impossible otherwise to attain. 

AccoRDING to a recently-published paper, there 
are in England and Wales te tised by railways 
and the public, and 717 stations need only by railways; the 


total length of wire under their conttol being 11,635 miles. In 
Scotland there are 270 telegraph stations, with 2896 miles of wire 
open to the public and the railways; and Ireland has sixty-three 
stations, of which twenty-one are for the — exclusively. 
Besides these there are 2155 stations ging to the several tele- 
graph companies, with nearly 80,000 of wire and 4688 of 
under-sea telegraph cable. 

THE sappers and miners of the Royal Engineers, in addition to 
removing the wreck of the iron screw stéamer Foyle, sunk some 
time since in the Thames, neat Woolwich, have also just completed 
the more difficult operation of blowing dp the wreck of the ship 
Iredvs, sunk about twelve months since between two and three 
miles below the Nore in the vicinity of the Cant Sands. The 
operation of removing the wreck of the Iredes, from the great 
depth at which the divers had to carry on their work, was, in 


| many respects, the most difficult since the blowing up of the Royal 


} 


| 
| 





George, by the Royal Engineers, at Spithead. 

On Tuesday night a large meeting of the inhabitants of Oxford- 
street was held at the Marylebone Court-house, Marylebone-lane, 
for the purpose of inaugurating an opposition to the proposed rail- 
way from the Marble Arch to the Post-office, which was intended 
to be constructed underneath Oxford-street, Holborn, and Cheap- 
side. Resolutions were proposed to the effect that the projected 
railway was not required for the public convenience; thet it Would 
be highly injurious to the inhabitants of -street and to the 


water which, during the last two years, annually fell in Devon- | property on both sides of the street; that during the hong period of 


its construction, in whatever way it might be made, it Would cause 


5688ft. in diameter, or a | great obstruction to traffic and danger to the pubtie, and that the 
is, a diameter pre- , project ought to be opposed to the utmost; inviting the co-o) 
cisely equal to the highest point of Devonshire, Yes Tor, above | of all concerned in opposing the bill, and appointing a committee 


to take the necessary steps for conducting the opposition, 
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_ WE illustrate in the accompanying engravings an ingenious yet | to the direct action of the fire, and consequently forming hotter 
simple arrangement of steam generator, designed by Mr. Joseph | and ascending currents, and an outer, less exposed to heat-forming 
A. Miller, of New York. Fig. Arepresents a longitudinal vertical | descending currents, thereby insuring rapid circulation of the water. 
section through the centre; Fig. B, a horizontal section 
gto unit, partly in section; and Fig, D, a rear unit, also partly 
in section. / tore rojecting pins, diverts the water into an annular space ex t 

The boiler consists of a number of cast iron uni‘s or sections of ty hea gases and a cylindrical space for the ie 
the form represented by Figs. C and D, varying in number with | currents. It will be observed that each unit forms in itself a 


Ec. c. FIG. D. 


at its lower end on projecting bosses, and held in position by 
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; Fig. C, a | To secure the same result in the rear units, a loose pipe, supported | 


is shown in Fig. C by the arrows. The necessary mechanical mix- 
ing of the air with the gases is secured by the form and position 
of the rear units, in which one of the conical pipes is always oppo- 
site the openings of the unit immediately before it. These open- 
ings or spaces between the conical pipes are of such dimensions as 
to allow only about half the products of combustion to pass through 
the same; and as the top of this opening is Sin. below the roof of 
the flue, the hottest gases have to pass around the units, as is 
shown by the arrows in Fig. B, whilst the cooler gases, occupying a 
lower space, are allowed to pass more directly to the chimney. To 
prevent loss of heat and condensation the whole is covered by light 
iron plates, on which ashes or other poor conducting material is 
placed. aaa 

This boiler seems well adapted for export, as it can be con- 
veniently stowed on board ship, and can be easily handled, as no 
part need exceed 500 lb. in weight. It is easily repaired if any one 
of the units should be injured, as no tools except a wrench is 
required. Mr. Miller also adopts it for all kinds of smelting fur- 
naces, and in such cases places a sufficient number of rear units in 
the flue, through which the waste products of combustion pass. And 
for foundries he claims that this boiler is peculiarly suited by let- 
ting the products of combustion, whilst heating the cupola for a 
charge, pass through a flue filled with rear unit. Sufficient steam 
is raised to furnish all necessary blast, either by fan blower or 
steam exhaust, before the cupola is charged; and when in opera- 
tion an ample and steady supply of steam is furnished by utilising 
the waste gases; by these means a large amount of fuel is saved. 

Mr. Miller has, we believe, completed arrangements to have 
these boilers manufactured in this country, and will soon be ina 
position to furnish them. These boilers are coming into extended 
use in the United States, where they are very highly spoken of, 
and we commend them to the attention of our readers as possessing 
very many excellent qualities, certainly rendering a dangerous ex- 
plosion impossible, and well suited for working with impure feed 
water. 


| 

| Sout KEnsmncton MusevumM.—Visitors during the week ending 

| December 19th, 1868 :—On Monday, Tuesday, and Saturday (free), 

| from 10 a.m. to 10 p.m., 9513; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 4 p.m., 1593; total, 

| 11,106. Average of ‘corresponding ‘week in former years, 7669. 

| Total from the opening of the Museum, 7,960,371. 


PRESENTATION.—At the Tremains Inn, Cwmpark, on the 5th 
inst., Mr. Richard Roberts, mechanical engineer of the Ocean 











the power desired, and, when completed, arranged and secured as 
shown in Figs. A and B. The units C form the furnace portion of 
the boiler, and units D the main flue and principal heating surface 
of the boiler. Each of these units is cast in one piece, and is 
tested by hydrostatic pressure of not less than 500 lb. to the 
—— inch, The only joints in the entire boiler are at the bottom 
of each unit, carefully planed and made with red lead paint only, 
and are held together with six jin. bolts each, the flanges bein 
broad and heavy. It will be observed that each unit is connec 
with the steam drum, which extends the whole length of the 
boiler, by wrought iron bend pipes. The object is to secure suffi- 
cient elasticity to allow for the or ee of the units in a vertical 
direction, This takes place in each section independently, as they 
have = ——— = each other except at the bottom. 

, + He furnace units, Fig. C, are cast with a partition or diaphragm 
dividing the column of water into two portions; an inner, a 

















| 
Steam Coal Collieries,'on his leaving for another situation, was pre- 
complete steam boiler, with its heating surface exposed to the | sented by the workmen and others of the above collieries with a 
action of the fire; its ascending and descending currents, its steam | Valuable gold guard and medal, on which was the following words 
space, and also its receptacle for deposit removed from the action | engraved :--‘* Presented to Mr. Richard Roberts by the workmen 
of heat, and at the lowest point of the boiler, and thus having | and others of the Ocean Steam Coal Collieries for his good conduct 
all the qualities a well-constructed boiler should have:—(1) | and straightforward manner towards them,” for which Mr. Roberts 
Heating surface exposed to the direct action of the fire; (2) water- | gave suitable thanks. 
spaces in which good circulation is insured ; (3) sufficient water On Wednesday last week, while the fast train for Chesterfield 
surface to allow a free escape of steam; and (4) a quality which | was at full speed, a passenger deliberately put a pistol out of a 
too few boilers -—a& sufficient space directly below the conical | window and fired a bullet at the signalman at Stoneyford, on the 
pipes and below the action of the heat, for the deposit of impuri- | Midland Company’s Erewash Valley line. The bullet struck him 
ties and sediment, , : on the breast, but fortunately only slightly injured him. A 
The setting of the boiler is very simple, and will be easily | messenger was at once sent to Langley Mill station to telegraph to 
understood, and is fully shown in the illustrations. To | Chesterfield, but before attention could be obtained at Chesterfield 
ensure perfect combustion and prevent smoke, a quantity of air, | the train had gone on to Leeds, so that no clue has been obtained 
easily regulated by dampers is allowed to pass into the furnace | of the offender. What can have been the motive for the outrage 
units between the flanges, and so reach the gases above the coal, as | is utterly unknown. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





SUBMARINE TUNNEL UNDER THE CHANNEL. 

S1r,—It will be seen by the engravings that the proposed sub- 
marine tunnel, as designed and arranged by me, is intended to cross 
at a line of route extending from the landing piers at Folkestone 
to the landing piers of Cape Grisnez, but the tunnel will range 
below the sea bed, at a safe depth for practical permanent masonry 
arches, which will be constructed of imperishable materials, on an 
improved principle of vertebraical bond, as depicted in the ordinary 
section of tunnels. The tunnel is intended to pass underneath the 
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Shafts and booms would all be removed, having done their work. 
The gradients of inclines of the proposed tunnels are so arranged 
that the steepest gradients of the two shore inclines, or conec- 
tions with the main land railways, in England and France, do not 
exceed Lft. in a 100ft. length, so that locomotives of moderate 
powers would accomplish the required work easily. 

It will be seen that occasional openings are made and constructed 
in the masonry range of tunnel wall sides, so as to allow for a 
traverse of engines and carriages, from one range of tunnel to 
another range of tunnel, in the event of any accident or emergency, 
when traverse frames would quickly shift the disabled carriages 
out of the way of an obstructed traffic. 

Arrangements of a distinct and peculiar character are bei 
made for the due and proper ventilation of the tunnels, by air an 
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submerged island, called the Varne, laying near the mid-Channel, , 
and on which island I proposed to erect a central ventilating shaft 
or tower, which would be available as a permanent central light- | 
house and naval signal shaft ; also to afford a refuge or retreat for | 
crews of ships wrecked in the Channel; and as a fence or guard to 
this central tower or shaft, it is proposed to have two ranges of | 
timber floating breakwaters, so as to act as floating retreats for 
a and protectors to the tower shaft from hurricanes or 
gales, 

Two other masonry shafts will be permanently constructed for | 
ventilation and pumping purposes at each shore. Seven or eight 
temporary shafts will also be constructed in iron, and sunk and 
bored down to the tunnel arching, so as to give ventilation to 
workers in construction of the tunnels, and also to remove aportion 
of the excavated debris. These temporary shafts would * pro- 
tected by moored floating booms or fences during the construction | 
of the tunnel, and, on completion of the tunnel, the temporary 








water streams; also for the lighting the tunnels throughout, by 

rfected modes of gas burning, in special constructed lamps, &c. 

very facility will be provided for laying down a perfect system 
of telegraph conducting wires, which will be easily accessible for 
adjustment and repair ; and the present great risks and accidents, 
now so often occurring, of tearing up telegraph cables by ships’ 
anchors will be then avoided. 

Subways will be constructed throughout the tunnel ranges, 
which subways will exhaust any accumulation of steam or waste 
waters, or temporary leakages, and which waters will be passed 
through well pits, and then ejected by powerful pumps, connected 
with the great central shaft and the two shore shafts. The advan- 
tages of three tunnel ranges will be apparent, to keep jal, 
ordinary, and goods traffic trains se’ te and distinct, and thus 
obviate present causes of frequent accidents by clashing trains con- 
veying passengers and goods on the same ranges. 

ember 21st, 1868. W. Austin, C.E. 





THE CHANNEL RAILWAY. } 


Sir,—I beg to remind your correspondent, “‘ A Navvy,” that 
the question before us is not whether the embankment propos 
by him is practicable or not, but which is the best of the five solu- | 
tions of the Channel railway, namely, embankment, ferry, 
underground tunnel, metallic tube, bridge. 

These five solutions include, unless I am greatly mistaken, all | 
the schemes proposed up to the present time with a view | 
to facilitate communications between London and the Con- | 
tinent. It is very difficult to compare five systems so widely 
different, and for none of which reliable estimates can be 
made, owing to the great amount and uncertain nature 
of the data involved. But the embankment appears, on 
the face of it, to be the worst of the five solutions; first, because | 
of the difficulty of carrying it out and, secondly, because of the 
tremendous loss of property that it would cause—in other words, 
because it would be very difficult to find the pecuniary means—and, 
secondly, because the project would encounter the most formidable 
opposition from the neighbouring populations of the French and 
English coasts. 

I doubt whether “A Navvy” has inquired what would be the 
damage caused by his embankment to the fishing populations of 
Ramsgate, Deal, Dover, Calais, Boulogne, &c., or where he would 


find the necessary earth, making a liberal allowance for the slopes, 
which would be washed away some scores of times before they 
could settle down and acquire any sort of cohesion or stability ? 

I wish to address you again on the subject of the Channel rail- 
way, but I fear the debate between “A Navvy” and myself has 
occupied already too much of your valuable space. If he wishes 
to go into details, perhaps you will be kind enough to give him my 
address; then, with your leave, I shall endeavour to simplify the 
present problem by eliminating a few unknown quantities. 

London, December 21st, 1868. B. O. W. 

[We shall be happy to hear again from our old and valued 
correspondent on the subject of the Channel railway. His com- 
petent knowledge of the subject afford a sufficient guarantee 
that what he writes will be worth reading.—Eb. E.] 





COATING IRON SHIPS’ BOTTOMS. 

Srr,—Of the various compositions put forward for the coating of 
iron ships’ bottoms, although it is true that there are only a few 
which have been found in practice to be of much value, still one 
would have considered it unnecessary for any of the rivals to resort 
to the uncommereial trick of ‘‘ puffing.” It was with some surprise 
therefore that I received a pamphlet published by Messrs. Vian 
and Oo., purporting to prove the vast superiority of their ferro- 





magnesia composition over every other composition now in e. 
Every firm, however, is entitled to use such fair means as it thinks 
proper to advance its interests and *‘forward its wares” with the 

ublic, and whatever good taste might suggest, yet ‘‘ tastes differ ;” 

am not disposed to quarrel with Messrs. Vian and Co, on this 
point. But when, in addition to ding one’s own praises, a 
man takes upon himself to disparage his rival, whether by a 
suppressio vert or a deliberate suggestio falsi, it becomes the duty 
of such le as know the facts of the case to come f on 
the side of the truth and to proclaim the facts as they are, leaving 
it to the just and intelligent portion of the public to decide upon 
its merits. 

With this object I beg to direct 
or two misstatements in the pamp' 
alluded. 

Speaking of McInnes’ composition, Messrs. Vian claim that in 
comparison with their own it is inferior—1st, as to the relative cost 
of material and labour; 2nd, as to the time it takes to be applied; 
3rd, as to the av: time during which a ship can be sailed with- 
out renewal. With regard to the first point, it is si that 
Messrs. Vian and Co. proceed themselves to demolish their own 
position and prove that the cost of their own composition exceeds 
that of Mr. McInne’s by about 100 per cent. 

The second point is of greater importance, and deserves more 
consideration and greater accuracy. Messrs. Vian state that 
McInne’s composition requires for aship of 1000 tons that she 
should be in dock fire days. Now one case in point is worth a 
hundred merely dogmatic assertions, for if a fact be misstated it 
can easily be disproved. Permit me therefore to call your attention 
toa recent case. The Australian s.s. ‘‘Somersetshire” (Messrs. 
Money Wigram and Sons), 2342 tons, was docked on the 2nd of 
November. The scraping commenced as the water left her, and 
the coating about 3 p.m. on that day. She received three coats 
(two of “‘ protective” and one of the “green” metallic, or anti- 
fouling composition of Mr. McInne), was finished on the 4th, 
and was towed to her loading berth on the morning of the 5th, 
Thus, instead of five days being necessary for a ship of 1000 tons, 
this large vessel of 2342 tons was completed in three days, and 
we ann constantly coating ships of 1000 tons and upwards i dest 
eight hours. 

As to the average time during which a ship can be sailed without 
renewal of the composition, Messrs. Vian’s statement is that 
their composition “‘ will last without renewing for a minimum of 
fourteen months (sometimes much longer), and that the vessel’s 
bottom at the expiration of that time will bein a much cleaner 
and better condition than that of a similar ship after seven months 
wear of any other composition.” Here is a statement which, if it 
were accurete, would at once stamp Vian's composition as superior 
to all others. But to prove that it is not borne out by 
facts, let me take another illustration, viz., that of an iron 
ship (named the ‘‘ Defiance,” coated with McInne’s composition 
so long back as 1858), which left England for Madras, and re- 
mained in the Eastern Seas, trading between Madras, Masulipatam, 
Cape Town, Table Bay, &c.—a most severe test—and returning 
to London—without ving once been docked or beached— 
after twenty-one months’ absence, was found on inspection to be per- 
fectly free from corrosion, barnacles, or grass, and the composi- 
tion quite fresh. This is beyond dispute, the fact being recorded 
at Lloyd’s after special survey. 

It must be borne in mind that neither of these illustrations I 
have chosen are isolated cases, and if it were necessary to multiply 
them, I could easily substantiate the fact that they afford fair 
average specimens of the value of McInne’s compositions. 

So that on the three points chosen by Messrs. Vian and Co. to 
invite comparison, their statements are proved to be either neg- 
ligent or untrue. At all events they are unreliable, and surely 
ought to be at once withdrawn, if Messrs. Vian have any regard 
to the principles of fair dealing and senti ts of ial 
honour. Rosert LAMONT, 

19, Blenheim-crescent, Notting-hill, W. 

15th December, 1868. 
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t to which I have 








ON LIGHTHOUSE APPARATUS AND LANTERNS, 


Srr,—I have read, in your issue of the 11th inst., the remarks 
of ‘‘A Practical Mar,” on the paper I read before the Institution 
of Civil Engineers, on the 17th November. As he was present at 
the reading of my paper, in addition to seeing the published 
abstract, I am glad to find his criticism so short, unimportant, 
anny confined to what might be called the introductory part of 
the paper. 

What I stated in reference to French glass, was on the authority 
of M. Léonce ey Inspecteur Général des Ponts et Chaussées, 
and Director of the French Lighthouse Service. M. Allard, 
Ingénieur-en-chef des Ponts et Chaussées, in his able pamphlet, on 
the formulz used in calculating the sections of lighthouse on. uses 
1°54 as the refractive index. When in Paris last winter I tested 
several prisms of the ordinary French lighthouse glass with one of 
Babinet’s goniometers, and arrived at the same result. I therefore 
do not attach any importance to “ Practical Man’s” “‘ doubts.” 
Why does he not analyse a sample after having found its index 
of refraction, and then give the results of his practice. He also 
sa “uniform index of refraction cannot maintained,” I 
should have substituted ‘‘is not” for the “‘ cannot be;” and now one 
of the reasons for ‘‘ Practical Man’s” ‘‘much experience” is 
arrived at, viz., that he has made, and has had made for him, so 
much glass of a refractive power different from what was fatentiedl, 
that it was absolutely necessary to alter the shape of the prisms 
by a process called ‘* cooking” in order that they might pass even 
a superficial inspection. Prisms undergoing this process get 
reduced in size, and sometimes to such an extent as to allow a 
considerable amount of light to escape between them. 

I neither prescribed rules for glass or its mixtures, ..or attempted 
to describe any process as carried out at the preserié time at 
Spon Lane, but ** Practical Man’s” imagination has apparently 
supplied my not having done so. In my paper, several mixtures were 
given that had been used in the manufacture of glass, and, as the 
results were not perfect, there can be no doubt that alterations 
are being made in the hope of improvement. ‘Practical Man” 
can give much information as to various attempts to imitate Freneh 
glass, ¢.g., experiments on the effects of cobalt; on one occasion the 
result being a blue glass, which was thought more fit for dealers 
in imitation stones than for an optical ap tus. I trust recent 
experiments have been more successful,and that he will give us the 
benefit of his experience, and not do as it is repo the dog 
in the manger did. I shall not wey = ing his remarks on the 
diagrams, as they are not before the public. The members who 
saw them must form their own opinion. My experience since 1858 
has shown me that an not — very — but 
necessary as a starting point, and if prisms, when ground according 
to these, do not prod the intended result, science should be 
called in toaidthe workman in overcoming the defect, and prevent its 
recurrence for the future. It is highly improbable that much im- 
provement will take place in the manufacture of glass until the 
chemistry of the process is thoroughly understood. Too much 
has been done tentatively by adding a little more of one ingredient 
and taking away a little of the other, by mere guess without any 
reference to scientific principles. It is to be hoped that before 
long an analysis of lighthouse glass will prove that chemical science 
has directed its composition and successfully overcome all present 
defects, Then and only then will it be possible to arrive at an 
uniform, or nearly uniform, index of refraction; and the science of 
optics, and the mathematical investigations connected therewith, 
will be found to agree with the results of practice through the 
correction of the latter. Improved practice means increased 
reputation as well as profit to the manufacturer, there being at the 
present time ample room for both. is 

In conclusion, I may be allowed to state my opinion, 
that it would have been better for “Practical Man,” and more in 
accordance with the rules of the Institution, if he had made his 
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remarks when my paper was read, and not reserved them with 

a view to reopen a discussion which was terminated on the 24th 

November. Davip MARR HENDERSON. 
Smethwick,Birmingham, 16th December, 1808. 





THE WATERLOO-ROAD BOILER EXPLOSION, 

Str, —The every-day effects of prejudice in warping, or, say, col- 
lapsing one’s judgment, are too often painfully felt to need much 
enlarging upon; and when a man sees that a boiler which has just 
given way somewhere or other is built with a portion of its internal 
flue oval, he is excusably apt to conclude at once that it gave way 
jirst at the oval part. This seems to have been the case with one 
or two of the sages who looked at the exploded boiler, about which 
you published my report a fortnight ago. Asa matter of fact, all 
rivetted-up flues and boilers are more or less oval, or out of that 
true circle upon which all the calculations as to the “ tensile 
strength of boilers” are based. Unfortunately, boilers are not 
always so obliging as to work to ordinary calculations, As a 
matter of fact, in the particular case am considering 
the flue collapsed at its structurally strongest part; while the 
oval part of the flue is not what I may term structurally dis- 
torted, and is intact at its crown. What has really happened to 
the oval flue is that a patch on its bottom part is torn through the 
rivet holes, and has been thrown up by the issuing water and 
steam. I should be glad to see from those who account for this 
disaster by supposing that the flue first gave way at the bottom of 
the furnace, some plain. straightforward explanation of the 
complete collapse of the flue at its back part, where it was not 
oval, but circular, in cross-section, about two feet in diameter, 
and hence proportionately stronger than the oval part which offered 
a width of 3ft. to the steam pressure. Carried, as the whole tube 
was, as a beam supported at its ends, one of these ends, the weak- 
est end, formed by the very patch that gave way, the collapse, 
or the partial collapse, at the back need only have occurred, say, 
half a second of time before the rupture of the patch in front; 
and the law of vis viva can account for the probable fact that the 
contents principally made their way out of the aperture in front. 
I could understand the argument of weak shape, and the expla- 
nation that the beginning of the collapse took place at the oval 
part of the flue, if any plate forming this oval flue had given way 
some distance off the end plate; but the part of the oval flue which 
has given way is just where it ought to have been at its stronzest, 
or where it had the support—practically equivalent toa strengthen- 
ing ring—of being riveted to the end plate of the boilers. 
It was given in evidence that the boiler was often worked at a 
much higher pressure than that at which it collapsed ; certainly 
it was neither at 50 lb. nor at 601b., ever working with the requirea 
factor of safety of at least six; and I most emphatically deny 
that I said, or meant it to be understood, that, though it might not 
burst, or even collapse, at 50 lb., it was working with an approach 
to the proper margin of safety. As regards my supposition that 
the top of the flue got red hot, we must bear in mind that the 
tube beyond the bridge, which is the part collapsed, was, from the 
flue being tapered both at top and bottom, and from the fact of the 
boiler being set ona slant towardsthe front, very little, ifat all, below 
the crown of the furnace prepzr. Lastly, there is yet another piece of 
evidence, though we need lay as little stress upon it as upon the 
bare fact that a portion of the flue was oval. Mr. Norris, the pro- 
prietor, himself, told me while I was examining the boiler, in 
the presence of three witnesses, that immediately after the ex- 
plosion, on running to the boiler after the steam had cleared away, 
and looking into the flue, he found that its top plates were red-hot. 

FReDK, A. PaGet. 

Seymour Chambers, Adelphi, Dec. 22nd. 





MR, WALENN’S CALCULUS. 

Srz,—I should not have asked you to insert another letter on 
this subject, had not Mr. Walenn in his reply still claimed the 
merit of inventing aught but a new name for an old rule for check- 
ing certain arithmetical operations, Mr. Walenn does indeed 
allude to some extensions of the unitary calculus not yet published; 
the question then arises—have these extensions been as yet investi- 
gated? and if they have, as the subject is now under considera- 
tion, will Mr. Walenn, in your columns, give us an insight into 
these further applications. 

He states that he called his subject ‘“‘a ‘calculus,’ because itis 
not merely an empirical rule, or next to it, which the rule of cast- 
ing out nines is, but because it is a system of check arithmetic by 
which any operation may be checked ; some of these operations— 
those commensurate with the decimal system of notation—directly, 
those incommensurate with the said system indirectly.” 

What meaning does Mr. Walenn attach to the word *‘ empirical ?” 
The truth of the rule of casting out nines is a matter of demonstra- 
tion, and has surely been demonstrated by Mr. Walenn himself. 
A very little consideration will show that in the two examples of 
unitation given by you, the process of checking is only a round- 
about way of casting out nines. If his second reason be a sound 
one, with how much more force does it apply to the principle of 
the rule of casting out nines, which can be used directly to check 
those arithmetical operations, in all scales of notation from the 
unitary to the myriadenary —the word unitary has here no connec- 
tion with the unitary calculus. (Myriadenary is not, I hope, a sin 
against etymology). 

In my first letter I stated that the reason why nines are cast out 
is because ten is tne base of notation, and added, that had twelve 
been the base we should have had to cast out elevens. I thought 
this sufficient to point out that, whatever were the scale of nota- 
tion, the principle of casting out nines held here. Mr. Walenn 
must have overlooked this, or he never could have written :—‘' I 
hope the above remarks are an answer to their just objections, and 
believe that the subject is capable of extension through other 
systems of notation besides the decimal.” 

Two or three of the paragraphs in his letter are to me unintelli- 
gible. I feel surc, however, that he has not offended any of your 
correspondents, and hope none of us have offended him. Whoever 
a ideas in the public press, whether new or old, true or 

alse, must be prepared, at least, for plain-spoken, straightforward 
criticism. 
CoNTRACTOR’S ENGINEER. 








OPENING OF THE METROPOLITAN DISTRICT 
RAILWAY. 


Ir is almost impossible to strike with any approach to mathe- 
matical accuracy, the centre of a figure so very irregular in form 
as the so-called metropolitan inner circle of railway, which has been 
so far completed, is in course of construction, and has been 
authorised for its full extent. A tolerably close approximation to 
the centre of the superficial area of the circle would be a point a 
little to the west of Regent-street, and about halfway between 
Oxford-street and Piccadilly. A line drawn over this point, north 
and south, would cut Portland-road station of the Metropolitan 
Railway on the north, and cross the Metropolitan District Railway 
at a point a little to the east of the Victoria station on the south. 
A line drawn east and west through the same centre would 
intersect the authorised inner circle line near Trinity-square, 
Tower-hill, on the east, and another point of the course near 
Notting-hill Gate on the west. 

These last named are the extreme points east and west of the 
circle, but the extremes, north and south, are not upon the inter- 
secting centre line; the one is to the north-east of it at King’s 


Cross, the other to the south-west at Sloane-square, Pimlico. For 
several years, as our readers are aware, the only portion of the 
circle open for traffic was the section from Farringdon-road to 


continuation to Moorgate-street, making nearly four miles, In 
October last the Metropolitan extension line of about two miles 
was opened, which turns the most western point, and pursuing its 
course to the east to Brompton, nearly reaches the most southernly 
portion of the circlein Pimlico, We have now to announce the com- 
pletion and opening on Christmas Day of the first section of the me- 
tropolitan district ina. which continues the course eastwards, and 
reaches, at Westminster bridge, a point considerably to the east of the 
north and south centre line before referred to. The portion of the 
circle now remaining to be completed is the extension by the 
Metropolitan Company from Finsbury, south-eastwards to 
Trinity-square, and, by the Metropolitan District Company, 


executed. 


practically opened for traftic is fully two miles in length, and proceeds 
from South Kensington nearly due east toSloane-square, and thence, 
in a north-easterly direction, to Westminster Bridge, with stations 
at South Kensington, at the Victoria station ef the Brighton, and 
London, Chatham, and Doverlines, at the Broadway, Westminster, 
quite near to St. James’s Park, and at the end ef the Thames em- 
bankment, Westminster Bridge, to which a traveller, so minded, 
may now travel by a continuous railway ride fram Moorgate-street, 
taking King’s Cross, Paddington, Notting-hill, and Kensington on 
his way. The greater proportion of the passengers brought to 
Westminster, and carried back to that temporary terminus, will 
probably be from, and to, the interse¢tiaus by the line 
of the great thoroughfares of the Usxbridge-road at 
Notting-hill, Kensington High-street, Brompton-road, and 
the other stations almost due west from Westminster. The termi- 
nal short length of the Metropolitan line from the Gloucester- 
road station to South Kensington, is now alsa ready for opening, 
and completes the continuous communication, The District 
Company's Works include important junctions between the inner 
circle and the West London line, but, although considerable 
progress has been made with these works, they have been left com- 
paratively in abeyance for some time past, and the energies of the 
engineers and contractors have been concentrated upon the works 
between South Kensington and Pimlico. With a natural desire on 
the part of the company to share in the holiday traflic, almost 
superhuman efforts have been made by the contractor during the 
last fortnight to have the line completed in time for opening on 
Christmas-day. About 2000 men have been employed during 
the day, and about 1000 during the night; and day and night the 
works have exhibited at many points the most weird, busy, and 
interesting scenes, energetic workers in all directions, skulkers and 
idlers nowhere, well-directed effort and palpable results in honest 
work, no skulking or scamping anywhere viaible. 

The works upon the new line are similar in eharacter to those on 
the Metropolitan Extension recently opened, and described in a 
former impression. The covered ways are on the Metropolitan 
District, the same in section as on the Metropolitan, and only vary 
in strength from five to ten rings, according to the estimated 


These include some very large structures, as, for instance, the 
brewery of Elliot, Watney, and Co., in Pimlico, which necessitated 
the introduction in the covered way of cast iron girders of 
enormous strength. The line also passes very near to the lofty 
honses in Victoria-street, not one of which has been injured in the 
slightest degree by the execution of the works. Numerous 
copious water springs were met with in the execution of the works, 
and engines were at work night and day during the construction 
of the covered way in lifting out water at the rate of 4000 gallons 
per minute. Very formidable difficulties were also encountered in 
passing under two main sewers, which cross the course of 
the line at about the most inconvenient levels that could 
have been encountered. These are the King’s Scholars’ Pond 
sewer, the largest in the district, and the Ranelagh sewer, which 
passes under the Metropolitan Extension line inthe northern part 
of its westward course. In each case the brickwork of the sewers 
was removed and the sewage conveyed across the line in troughs, 
which were again superseded by cast iron cylinders, supported by 
pairs of plate girders strongly bound together at the top and bottom. 
The King’s Scholars’ Pond sewer crosses the line in Victoria-street 
in covered way; the Ranelagh sewer crosses over the line and, un- 
fortunately in sight, of necessity, in the Sloane-square station. 
The first is carried through an oval trough of cast iron 14ft. in 
width and 11ft. high, these dimensions being necessary to give a 
capacity equal to that of the brickwork supplemented ; the 
Ranelagh sewer in Sloane-square station is carried by a 
cylinder 9ft. in diameter. In a portion of its course the 
line is below the level from which water can be drained off by 
gravity, and pumping engines will be kept in work as required at 
Sloane-square, Victoria, and Broadway stations, to lift the water 
that will be conveyed from the line to wells at those points. The 
stations and booking-offices are on the same models as those on the 
Metropolitan line, the roofs having iron principals elliptical in form, 
the work coloured and relieved in the same manner as in the 
other stations. The platforms, of dressed and tongued three-inch 
red deal, are uniform in length throughout—300 feet—ample for 
the accommodation of six of the extra large and long carriages of 
the Metropolitan, and an engine. The Victoria station is, in con- 
struction, exceptional ; instead of being, as in other cases, on the 
ground level, the booking-offices are as much below the street 
as it was possible to construct them and give head-room for 
the trains. The effect is, that the descent from the street 
is saved in ascent from the platforms at Victoria station, 
from the Brighton and the London, Chatham, and Dover lines, 
the passengers from which are thus invited to the Metro- 
politan station in being met half way. At Broadway station 
there are two sidings for spare engines, and at Westminster 
station a gas-holder for supply of gas to the trains. The booking 
office at Westminster is a temporary erection, the others are the 
permanent structures, well designed, neat, and substantial 


weight of the buildings under, or nearly under, which they pass. | 


from Westminster Bridge north eastwards by the Thames |ram was then withdrawn, and a secon 
embankment to Blackfriars Bridge, and then nearly due east | between the two parts of the first wedge, and was forced up until 
to Tower-hill, a distance of rather more than two and a-half | sufficient expansion was obtained to break the coal. 
miles by the authorised line; or, together, about three and a-half | could be repeated several times if found necessary. The whole 
miles of the nearly thirteen miles of the circuit remaining to be | apparatus would weigh about 50 1b, 


Dec. 25, 1868, 
— ll 
| After fully considering these various systems, the a i 
‘conjunction with Mr. John Jones, Goved a ine pts te 
been submitted to actual trial on a working scale at the Harecastle 
Colliery, where the results were so satisfactory as to induce the pro- 
prietors to make arrangements for its immediate adoption. The 
machine consisted of a small hydraulic press of twelve tons power 
to which was attached a pair of tension bars, bent in the form 
of a connecting-rod or hinge strap. These were placed one over 
the other in the bore-hole, and between them, at the extreme end 
there were a clearance box and two metal pressing blocks, between 
which was forced, by the action of the Gea press, a split 
wedge din. long, causing a lateral expansion of 3in. The 
wedge was inserted 


The operation 


The hydraulic press i 
future to be made of steel, and the ram would be aed ag In 


This first section of the metropolitan district line, completed and | praetical working each gang of colliers would be provided with 


| the tension bars and three wedges, while the presses would be 
| under the ¢harge of the men who at present ocoupied the position 
| of firemen, so that no new class of labour would be introduced, 
while the risk of tiring would be got ridof. Trials had been made 
both in the 7ft. and the 9ft. seams at Harecastie; and in the latter 
with three wedges, about twelve tons of coal had been brought 
down in only three or four pieces. It was found that the press 
could be applied and the blocks brought down in less time than 
wag cansumed by firing and waiting for the smoke clearing. 

Explosions in mines were known to arise very frequently from 
the employment of gunpowder for blasting. In the interests of 
humanity alone an efticient substitute had long been desired by 
practical men; and this, it was believed, had been accomplished 
by the machine under consideration, which had also the advantage 
of preventing the waste of coal incurred by the present system, 

+ was announced that the discussion, which had been com- 
maneote would be resumed at the meeting of January 12th, 


NOTES FROM 
( From our own 
THE official returns of the commerce of France, for the first 
nine months of the year, show a continuance of the recent condi- 
tion, namely, a great increase of imports over exports. The former 
have grown from 2070 millions of francs in 1866, and 2230 in 1867, 
to 25434 millions in the current year; while the exports, on the 
contrary, show a falling off from 2375 millions in 1806 to 2080} in 
in 1868. 2 
The excess of imports over exports during the first three-quar- 
ters of 1868 was nearly 463 millions of francs, the total being made 
up principally of food and raw materials, The following is the 
account of the imports and exports of metals for the above 
period :— 
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Showing an excess of imports over exports of rather more than 
two millions sterling. 

The most remarkable item in the above list is the excess of ex- 
port of rails—204,195f. against imports of 9096f, only. 

Last year the total imports a metals amounted in the nine 
months to 77,685,015f., and the exports to 9,537,252f., so that the 
present year shows a diminution of imports, with a considerable 
increase in the exports. 

The total imports of timber, marble, stone, slate, &c., were as 
follows :— 

Imports 

In 1000f. 
ee 135,819 


145,841 2. oe 


Exports. 
In 1000, 

Nine months of 1867 3 

Nine months of 1868 





Here, then, we have an increase in imports and a falling off in 
exports. 

M. N. Korshunoff, an engineer of Paris, referring to a notice of 
Heaton’s iron making process by nitrate of soda, claims the inven- 
tion as his own, and quotes the dates of three patents, No. 70,917, 
March 23rd, 1866; No. 76,391, May 18th, 1867; and No, 80,911, 
May 12th, 1868, 

Touching iron making, we may mention a discussion which has 
taken place in the Academy of Science here, respecting the com- 
position of chromites of iron—M. J. Clover, who has carefully 
analysed these ores, holds that they should be considered as true 
chemical combinations corresponding with oxide of iron or man- 
ganese, in which the protoxide of iron replaces the metal and 
sesquioxide of chromium the oxygen. M. Peligot believes that 
a more simple explanation may be given; in ecaleulating the pro- 
portions which exist, on the one hand, between the chromium and 
the iron, and, on the other, between the oxygen contained in 
chromite of iron, it is found, he says, that they are the same as exist 
in magnetic oxide of iron F* O', The nature of chromate of iron 
supports this view. Chromite of iron is the oxide of magnetic 
iron, in which a portion of the iron is replaced by an equivalent 





Messrs. John Fowler and T. Marr Johnson are joint engineers of 
the line, and Messrs. Kelk, Waring, and Lucas, contractors. 
Mr. Walker has superintended the works as resident engineer. 

It should be mentioned that the alterations of covered way with 
open portions upon this section are more satisfactory and favour- 
able for natural ventilation than some other portions of the circuit. 
The engineers have wisely, wherever it has been at all practicable, 
preferred the open to covered way, although the depth of the re- 
taining walls may have necessitated the introduction of cast iron 
struts, which are introduced freely, when the most scrupulous re- 
gard for stabilty seems to require such supports. 
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of » just asin alum, and other isomorphous sulphates, 
the metals may be found in proportions not necessarily represented 
by entire equivalents without any modification of the molecular 
grouping. This would explain the crystalline state of all the 
chromites of iron, as well as the differences of composition, esta- 
blished by the analyses of M. Clovet, the quantity of oxide of chro- 
mium varying, after abstraction of earthy matter, from 50 to 60 
per cent. of the metal. The spinelles, franklinite, and probably 
the octahedric titaniciron, belong to the same group of oxides. 

Two very important companies have recently hela their general 
meetings, namely, that of Petin-Gaudet and Co., and that of 
Fives Lille. 

The former, whose full title is the Société des hauts fourneuz, 
forges et aciéries dela marine ct des chemins de fer, is one ef the 
most important establishments in France, and appears by the re- 
port to be in a flourishing condition. The sales for the years 
1867-8 exceed those of the previous twelve months by £184,000. 
The net profit of the last twelve months working is stated to have 





THE paper read was ‘‘On Machines Employed in Working and 
Breaking-down Coal, so as to avoid the use of Gunpowder,” by Mr. | 
8. P. Bidder, jun., Assoc. Inst. C. E. 

lt was stated that the objectof this communication wasto direct 
attention té the ‘‘ winning” of coal by mechanical appliances, 
with a view of obviating the loss in production and the danger to 
the colliers which were incidental to the use of gunpowder. 
Several inventions for this purpose were described, including the | 
machines of Mr. Cochrane, Mr. Chubb, Mr. Grafton Jones, and | 
Mr. Farum; and it was remarked that the great defect in all these 
machines was their limited expansive power, which did not ex- 
ceed 3in., and which in practice proved to be insufficient for break- 
ing down a mass of coal in a workable state. Machines for cutti 
grooves or slots in the coal had also been tried, but it was said 








Paddington, rather more than three miles, and, subsequently, the 


only with partial success, 





been equal to £141,024, or more than £4770 in excess of last year. 
After deducting the expenses of the year, 5 per cent. for the man- 
agement and interest, there remained more than £111,410 to 
divide amongst the shareholders, and allowing a dividend of £2 per 
share of £20. 

The Fives Lille establishment shows a net profit of £77,972 on 
the year’s working. Of this sum 5 per cent. goes to the reserve 
fund, 6 per cent. as interest to the shareholders, yielding thirty 
francs per share, leaving nearly £60,000 for distribution; rather 
more than half of this has been carried to a special reserved fund, 
and the r inder thus disy lof : 15 per cent. towards augment- 
ing the salaries of the managers, three-quarters of the remainder 
to the shareholders, and the other quarter to the members of the 
council of adminstration. 

Paris a sea port, is one of the dreams of a certain class of in- 
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novators, and the dream seemed to be almost come true the other 
day, when the Indefatigable, an iron tug-boat for the imperial 
navy, intended for the port of Brest, was launched from M. 
Claparédé’s yard at St. Denis. This vessel is to be fitted with 
engines of 250-horse power; it is 130ft. long and 55ft. in 
breadth, and its paddle wheels are more than 25ft. in diameter. 
The Jaunch was very difficult to manage, on account of the height 
of the banks and the narrowness of the river, but it was achieved 
without accident, What could be the object of constructing such a 
vessel here to be taken to Havre by the Seine, and thence by sea 
to Brest is not apparent? 

The effect of sulphate of copper in preserving timber is one of 
the questions of the day here; it has been practised since 1847, 
but many doubts have been thrown over its efficacy, but the 
opinion seems to be now that when good sound timber is prepared 
with the sulphate at the right time and under proper conditions, 
there is no doubt about the success, M. Boucherie, son of the in- 
ventor of the system, has presented to the Academy of Sciences 
specimens of timber prepared by his father in 1847, and laid down 
in the same year at the Compiégne station of the Northern Rail- 
way ; the specimens were only taken up the other day, and they 
are as sound as when laid down, The wood is harder to cut than 
ordinary timber, and presents as much resistance and nearly as 
much elasticity as new wood, ‘The application of ferrocyanide of 
potassium reveals the presence of copper instantly ;” but, says the 
rep rt, “it is not the excess of sulphate of copper which the wood 
contains that has preserved it, but the oxide of copper in combi- 
nation with the cellulose of the wood.” 

The contact of the iron chairs with the wood has not produced 
any injurious effect on the latter. But it is remarked that it is 
difficuit to preserve timber by means of sulphate of copper if there 
is more than 6 per cent. uf sulphate of iron present in it. 

The nature of the soil in which the sleepers are laid exercises a 
remarkable influence on their preservation or otherwise; thus, 
timber impregnated with sulphate of copper is not suited for cal- 
careous soil or for tunnels, 

As regards the effect of sea water, the preparation, by means of 
sulphate of copper, is declared to give excellent results; out of 
3000 piles driven iuto mud not one has suffered injury, but the 
copper is not effectual against the attack of boring worms; the 
best protection against these insects is believed to be coal oil, or 
perhaps phenic acid. 

Lighting by gas is general in nearly all the towns of France, 
but the distribution of water is very rare or very incomplete even 
in Paris. An engineer, the head of the firm of L. Coignard and 
©o., having been engaged in constructing gas and water works for 
the town of Chiteau-Gontier, imagined the application of the 
heat of the retort ovens to steam boilers for raising water, the idea 
has been carried into practical effect, and the results are said to be 
highly satisfactory. 
retort ovens serves to lift 360 tons of water to the height of 145ft. 
in “radioed hours without any extra outlay for fuel—no mean 
result. 

The accounts from the iron districts are satisfactory, and prices 
are maintained at higher rates than they were last month. 

At St. Dizier there is considerable animation, and the last quota- 
tions are as follows :—Rolled iron from charcoal pig, 225f.; rolled 
iron from mixed iron, 215f.; rolled iron from coke, 190f.; small 
round iron, 235f.; hammered iron, merchants, 245f. to 255f.; 
axle, 250f. to 260f.; pig iron in little demand, charcoal pig iron, 
nominally, at 103f. to 104f. 

Meurthe and Moselle: Pig here maintains its price, but there is 
not much demand, still the foundries are all fairly busy. 

An improvement is taking place in copper, tin is firm, lead and 
zinc show no change:—Copper from Chili, 177°50; Banca tin, 
267°50; Spanish lead, 48°75; Silesian zinc, 52. 

Tenders were invited at Toulon the other day for sixteen tons of 
sheet zinc for sheathing, and the following prices sent in:—MM. 
Oesger Mespach, 6993; Beuzard, 66:35; Létrange et Cie, 66°90; 
Doffeld et Cie, 66°60; Mille fréres, 65°45; Ville Montagne, 6695; 
Mercier, 6692; and M. Normand, of Nantes, who obtained the 
contract, 64°49. 

The supply of fifteen tons of drawn copper pipes was tendered 
- M. Estwaut at 19840, and by MM. Laveissiere et Fils at 

98f. 

Paris quotations at present are:—Iron, rolled No. 2 coke, round, 
equare or flat, 20f.; special iron, 19°50f. to 22f.; window frame 
iron, 21f.; galvanised and corrugated iron, 55f, to 58f, 

Paris, Dec. 21st. 


THE ACCUMULATOR COTTON PRESS, 
By Ewine Matuigson,* 


THE trade in cotton, under its many different aspects, forms so 
large an item in the commercial activity of this country, and is so 
largely increasing, that every incident and process in production 
anu manufacture possesses a corresponding interest for all con- 
cerned. 

Although for very many years the importation of cotton and its 
manufacture into fabrics have been among the greatest industries 
of Great Britain, it is only more recently that the production of 
the raw material has engaged any considerable share of British 
capital and enterprise. ‘The immense importance now, however, 
of the cultivation of cotton to India and the colonies, and through 
them to the mother country, is, of course manifest to all. The 
growth of cotton in India, Egypt, and elsewhere, was formerly so 
small in comparison with that of the Southern States of America, 
that it neeeded the artificial stimulus given to it by the American 
war, and consequent closing of the cotton ports, to produce a com- 
mercial success, 

This success has survived its immediate cause, and Indian, 
Egyptian, and colonial cotton now take a permanent place in the 
British market. The rapid increase and present enormous extent 
of this trade may he seen from the fact that in the first six months 
of the year 1866, 119,000 tons of cotton were imported into the 
United Kingdom from India, and 30,476 tons from Egypt. The 
shipment from India for 1868 shows an apparent decrease ; but 
this is owing to the fact that a great quantity of cotton that was 
formerly sent from Bombay to the United Kingdom for reship- 
ment to the Continent is now sent direct to France and elsewhere. 
The Indian cotton exports are really increasing annually. From 
Egypt, the amount exported to this country in the first six months 
of the present year was 7000 tons more than in 1866, and the pre- 
sent crop promises to allow a still further increase. 

There are several disadvantages with which India has to struggle. 
Assuming that the first cost of tillage and agricultural labour isthe 
same, there then remains the immense difference between India 
and America in distance and time of transit from the port of de- 
parture to the port of arrival. From New Orleans to Liverpool 
the distance is 6000 miles, and twenty days’ voyage for a steamer. 
From Bombay to Liverpool (round the Cape) the distance is 12,000 
miles, {and takes 120 days. Thus in the race India is heavily 
handicapped. The carriage of the cotton costs more, and the time 
expended in the voyage from India to England renders unpro- 
ductive for a longer time the money represented by the cotton 
bales ; and four months’ interest is of no small consequence in 
these days of close competition. It will be seen, therefore, that 
the cotton producer in India must study every item of expense, 
and that every detail of cost and incidental outlay is of greater im- 
ery to him than to his more highly favoured rival in the 

nited States. If the Suez Canal were but open, the voyage by the 
Cape would be avoided ; but opinions differ as to the ultimate suc- 
cess of that scheme, and the route certainly does not exist at pre- 
sent. The Isthmus Railway was intended for the same purpose, 
but the cost of transhipment and land carriage is so great that 
there is practically little advantage in bringing cotton that way, 
and till oan her was only silk and other expensive goods that were 
brought overland. Recently a considerable amount of cotton has 


* Read before the Society of Engineers, December 7th, 1863. 
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been sent across the Isthmus, but until better arrangements are 
made for its transport by the Suez Railway, only.an inappreciable 
quantity of cotton will come by that route. 

It will be seen, therefore, there is every inducement to save, if 
possible, in the cost of freight. Now, the freight payable on bales 
of cotton is calculated by the ton of measurement. and not by the 
ton of weight ; and therefore the more cotton that can be com- 
pressed into a bale of given size the lower the rate becomes per | 
pound, and the greater becomes the amount of profit. 

The foregoing preface shows the important service that can be 
rendered by powerful baling presses ; and while this is especially 
the case with India and Australia, it is true also for Egypt and 
other less distant places, where the expenses of irrigation and 
tillage may form a large proportion of the total cost. Moreover it 
is desirable that no time should be lost at the port of shipment, 
but that the packing process should be performed speedily, 

Considering that for many years America had almost the mono- 
poly of the cotton supply, it might be expected that as the trade 
grew up in India and Egypt, all the designs for the requisite appa- 
ratus could be at once copied from America. As is well known, in- 
vention does not sleep in the United States, and it might be pre- 
sumed that for any production in which the people are engaged, 
the best appliances would soon be discovered and made usw of 
in thatcountry. It is not surprising, therefore, to hear that for 
all the details of pressing cotton a great variety of plans have been 
tried. As has been shown, there is no such urgent inducement to 
the mercbant in America to compress so much cotton into a bale 
for the short voyage to England. The cotton itself also differs 
from that produced in India, It is, as a rule, cleaner and more 
elastic, and would require much more power to compress the same 
number of pounds into a cubic foot than is necessary with Indian 
cotton, 

While the cotton culture in India was in its infancy, the quantity 
produced was too small to create a demand for any special appa- 
ratus. Baling machines were sent out from England, but they were 
ofa very primitive kind. Screw presses, something like those used 





for making cheese, were contrived. The next step was to work the 
vertical screws by bevel gearing and a winch. Then, as the cotton 
trade grew in importance, there was devised a number of inventions 





growers, whose ingenuity was stimulated by necessity, the mother 
of all invention. Leveis, screws, and wedges were tried alone and in 
| combination, The use of hydraulic pressure naturally suggested 
| itself for trial; but it was not very successful ; no very great power 
| was obtained, and the process by pumpiug was slow. 
| Gradually improvements were made in the lever presses, and 
| these were generally preferred. Some of them may be mentioned. 
| A Mr. McComb took great pains to make a good baling machine, 
and patented several of his improvements. His cotton was forced 
up by two compound levers, drawn together by a chain worked by 
| hand or steam. 
Mason’s press had somewhat the same principle of levers, but 

was worked in a different way. A horizontal engine drove two 
| machines, the crank shaft running right and left from the engine. 
By gearing, a shaft parallel to the crank shaft was driven at a re- 
duced speed, and by means of right and left hand screws on these 
shafts two powerful levers were drawn together and forced up- 
| wards against the follower of the cotton box. Both these presses 

are still in favour, and are used in considerable numbers; yet, 
| however well they may be made, it is obvious that there must be 
| severe strains upon the points through which the power is trans- | 
mitted -strains, it must be remembered, which are excessively | 
heavy at each occurrence of the final pressure to a bale. ‘here are 
in Bombay companies formed specially for pressing cotton, and the 
leading merchants also have pressing factories of their own, and 
, the different kinds of presses are held to be best by their respective 
| owners. A machine known as Hodgart’s cotton press embodies a | 
| very ingenious combination of hydraulic and lever powers. The 
| diagram shows the method by which the pressure is put upon the 
| cotton by the force of the hydraulic ram on the levers, The pro- 
| cess by pumping being in ordinary presses slow, it was here en- 
| deavoured to reduce the quantity of water necessary to be pumped 
| by having a ram of small area, and by multiplying the power so 
| gained by the levers. This press, at its usual rate of speed, will 
pack ten bales per hour, and it is possible to do fourteen; but this 
is too severe labour for the men. At the time of the Abyssinian 
expedition hay was packed for the troops at the rate of fifteen bales 
per hour ; but this was an exceptional and extraordinary speed, 
that could not well be repeated. It is considered, in Bombay, good 
work to pack eight to ten bales per hour with the presses generally 
used. All the machines that have been here described are com- 
pound in their action, and are subject to severe and varying 
strains, 

The Bombay Press Company uses Nasmyth’s press, which is one 
of the best that las yet been invented. No diagram is necessary 
to show its action, which is extremely simple. The pressure is 
effected by three hydraulic rams placed side by side. At the be- 
ginning of the stroke, while the cotton is in a pliable state, the 
power is applied by one cylinder only, Towards the end of the 
stroke the other two rams are also set in motion, the two cylinders 
having been previously filled with water so as tosave time in pump- 
ing when the power is applied to them. 

Mr. George Ashcroft, having given this subject much attention, 
invented and patented a machine in which he obtained the power 
of hydraulic pressure combined with rapidity. The first and easy 
pressure on the cotton was rapidly effected by a steam piston, only 
the final and severe pressure being given bya hydraulic ram, This 
press worked satisfactorily, and would bly have been pushed 
to success by the inventor, had he not thought of something better. 
If the first evolving of a simple but important mechanical principle 
be a great thing, the extension of it to p in which it has not 
been adopted before is of almost equal practical importance. Mr. 
Ashcroft determined to apply the accumulater to a cotton press, 
and has most successfully done so. 

Before describing this machine, the writer would remark that he 
had very much wished to obtain accurate information of the ma- 
chines used ia America, and felt that no discussion would be com- 
plete that ignored the practice of the greatest cotton growing 
country in the world, He bad failed in proeuring drawings from 
the United States, but has had a long letter from an engineer in 
New York, who has given this subject his special attention for 
many years, and who sends home some very interesting particulars, 
As might be expected, there are in Ameriea a vast number of in- 
ventions for all processes convected with cotton. In the various 
cotton states there are differences of custom as to the size of the 
bales, and so in Texas, North and South Carolina, Georgia, and 
Florida, there are different kinds of baling machines used. Levers 
and screws, hydraulic and steam pressure, have been combined in 
many different ways, and with varying success, Wood is more 
used in Ameriea than in England in the construction of machines, 
and machines so made would probably not find favour elsewhere. 
Very likely English machines would be condemned there. As one 
of the incidents arising out of the war, when the Southern ports 
were shut out from the rest of the States, the blockade runners 
took over English-made presses, and among others some of 
McComb’s, but they found no purchasers. Every other detail of 
cotton packing is studied by inventors in the States, and the corre- 
spondent before referred to says that there are some fifty different 
patents even for modes of fastening the baling hoops. In the 
London Patent Office the writer bas seen more than a dozen speci- 
fications on the same subject. It would be interesting if the print- 
ing of the present paper were te result in the supplying definite in- 
formation from America on the whole subject. 

The Accumulator Cotton Press is the invention of Mr. George 
Ashcroft, who designed the machine to fulfil the two main 
requisites of great power and of speed. While in theory there is 
no limit to the force that can be exerted by hydraulic pressure, in 
practice the difficulties commence at a certain point. So far as 
these machines have been used hitherto, a maximum pressure of 
two tons to the square inch has been employed; but even with this 




















and contrivances, some by engineers, and others by the cotton 
| 
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enormous pressure it is n to have a very considerable 
area of ram to obtain the required total, and to get this with one 
cylinder involves practical difficulties well known to engineers, 
It at all times requires great care and skill. to cast cyiinders 
capable of taking high hydraulic pressure, and the risk increases 
very rapidly with the diameter of the cylinder. While with a 
small diameter a moderate thickness of metal will successfully 
endure enormous pressure, cylinders of larger diameter must be 
made of excessive strength to resist fracture. But as beyonda 
certain thickness cast-iron becomes spongy and porous, such cast- 


| ing would be liable to unsoundness and the water would ooze 
| through to the surface. 


Moreover the castings would be incon- 
veniently heavy and difficult to transport. In the present 
invention the required area is obtained by placing three cylinders 
with 8in, rams side by side, and these giving a total area of 150in., 
a force of 300 tons is produced by the pressure before named. If 
necessary this pressurecould be increased, as, in fact, amuch higher 
degree had been obtained with hydraulic presses. 

The box in which the cotton is pressed is in plan of the 
dimension usual for a marketable bale, and in height sufficient to 
hold enough loose cotton to give a bale of the required thickness 
when pressed, The box is made entirely of wrouglit iron, strongly 
framed. The doors are made so that three of the four sides can 
open, One of the special points in this invention, for whicha 
separate patent has been secured, is seen in the revolving boxes, 
the advantages of which will be apparent when the operation of 
the machine is described, The “accumulator” is of the well- 
known simple kind, consisting of a cylinder and ram, the latter 
supporting a box which, as the ram ascends and descends, moves 
up and down in guides, This box can be made either of wood or 
iron, and oan be filled with any heavy substance, such as stone, 
irou, or wet sand. 

There are a set of three hydraulic pumps of equal size, driven by 
a pair of horizontal engines. From these pumps there are com- 
municating pipes to the accumulator and press rams, and to the 
differential cyliader. 

The mode of working is as follows :—The house consists of a 
ground floor and two floors above. Upon the ground floor are 
fixed the steam-engine, the pumps, and the press and accumulator 
cylinders; but the latter might, if necessary or convenient, be 
placed 100 yards away. The framework of the press reaches 
through the floor to the top of the chamber above. In the upper- 
most chamber the loose cotton is stored, and when the baliug takes 
place at the port of shipment the ginned cotton generally arrives 
in loosely packed bales. On the centre floor are the handles for 
working the valves, and here is posted the engineer wao has con- 
trol of the machine. 

During the whole time of pressing and baling the cotton, the 
engine and pumps are at work. The dead load in the accumulator 
box is forced up with a pressure on the ram of less than one ton to 


| the inch, the exact weight in the box determining the precise 


degree of pressure which has to be exerted upon the ram. This 
accumulated power having been obtained, the apparatus is ready 
or work, 

The men upon the top floor having placed the bagging in the box, 
and filled it with loose cotton, which they trample down, the men 
below push the revolving boxes round, so that the cotton-filled box 
is over the rams. The boxes revolve upon the strong vertical 
column, the weight being taken on balls, which rest upon the 
collar, the bearing surfaces above being turned and bored to fit. 

A portion of the floor revolves with the boxes. The hooping 
irous having been placed in recesses at the top of the press, the en- 
gineer opens the valve which admits the high pressure water to the 
rams. At once the accumulator box descends, and the three rams 
of the press ascend, forcing the loose bottom of the box upon the 
cotton, But as the accumulator box descends, the pumps being 
stillat work, in some measure restore the height of the water 
column, and the accumulator ram gently ascends and descends as 
the water is thus withdrawn and restored. When the cotton is 
compressed upwards as tightly as the rams can force it, the engineer 
shuts the valve which admits the water from the accumulator and 
the pumps, and opens one which admits the water from the 
differential cylinder. By means of rams of different diameters the 
pressure given by the pumps is in this cylinder multiplied. The 
superior power thus produced forces up the three rams, and with 
them the cotton, the last few inches of the stroke to the ultimate 
point desired. One of the doors of the box is then opened, the hoops 
are fastened, and then the other doors being opened, the water in 
the cylinder is let to waste, and the rams descend. The elastic 
cotton at once expands into the small distanceallowed by the hoops, 
and with but slight assistance from the workmen the bale tumbles 
from the box and falls down a shoot to the floor below, Meanwhile, 
the other box having been filled with cotton, it is pusbed round into 
its place uver the rams, and is in its turn subjected to the pressure, 

The merits claimed by the inventor for his machine are as 
follows :—It being acknowledged that of all mechanical appliances 
hydraulic pressure exerts the greatest force, full advantage 1s taken 
of the fact by having a large area of rams and a high pres- 
sure. The simplicity and smovthness ef the process obviates the 
excessive wear and tear which is unavo da>le in machines where 
the pressuie is obtained by levers or screws, The friction on 
the packing-leathers is extremely sinail, Great uncertainty 
existed until recently on this point, aud all makers of h)draulic 
presses differed from each other on the subject. Professor Raukine 
gave 10 per cent. of the total load as the amount wasted by the 
iriction vf the leathers, but the whole question has been most 
successfully investigated by Mr. Hicks, of Bolton, who by his ex- 
periments, which are recorded in his admirable little treatise pub- 
lished last year, proves that the friction of the leathers on an 8 in, 
ram is about s4,th part of the total load, the decimal! varying from 
0°33 to 0°30 according as the leathers are wore or less worn, and 
well or sparingly lubricated. 

Spcediness of Action.—Lhe principle of the accumulator is well 
known, and for working cranes, opening dock-gates, and many 
other purposes, has been in operation some time. It is probable 
that sooner or later some one would have applied it to baling 
presses, but at any rate Mr. Ashcroft has done it, and he only, 
instead of the power, whether it be that of steam, water, wen, or 
eattle, having to be applied as is necessary in other presses, with 
concentrated energy during the short time of the actual compres- 
sion of the cotton, in the present case during the whole time of 
filling the boxes, changing them, and hovping the bales, the 
pumps are quietly at woik forciug up the accumulator box, which 
at the proper moment gives forth ail its power aud does ali that is 
required iu a few seconds. The revolving boxes are an ingeuious 
partof the machine, and by their arrangement obviwusiy save 
wuch time. Twenty-five or more bales can be packed aud hooped 
per hour, : 

Endurance.—The power being direet acting, there are few parts 
that are liable to need repair, and the occasional renewal of the 
packing-leathers entails but a small expense. In Alexandria the 
accumulator press is in full operation, and at Bombay also it is 
exciting much interest among the cotton merchants, some of 
whom are now in treaty with a view to its adoption there, The 
cotton trade is increasing so rapidly in India, Egypt, and else- 
where, that the best machines will undoubtedly have to be adopted 
by all those who wish to keep pace with the age. The railways 
that are being opened remove one great hindrance to the cotton 
grower. Hitherto, the cotton has been packed loosely in the 
growing districts by the natives and has had to be repacked at the 
port, the merchant not daring to send to England bales that might 
be filled with dirty cotton, or with stones to increase the weight, 
The inland carriage of the cotton is very expensiv., ani like the 
freight by ship, is calculated by the bulk oceupicd by che cotton, 
It has been almost impossible to take up country the heavy 
machinery necessary for pressing bales in a marketable condition, 
but as the railway aystem is developed, it is probable thet in the 
centre of the growing districts proper presses will be established. 
Mr. Ashcroft is now giving his attention to a village press, the 
particulars of which he may possibly send home to the society, 
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A FORTNIGHT since we placed in the hands of our readers a 


four-page working drawing of the splendid standard engines of | 
the new type, just introduced by Mr. William Adams, the | 
| Holes are then drilled through the wedges, and the securing bolts 


locomotive superintendent of the line, oa the North London 
Railway. In that sheet we gave a sectional elevation and plan 
of the engine, and we have now the pleasure of completing our 
illustrations with another four-page sheet, containing two cross 
sections to a large working scale, taken, one through the smoke- 
box, cylinders, and bogie; the other through the fire-box. None 
of our working drawings give an external elevation of the engine; 
nor isit strictly necessary that they should. An outline drawing 
would, indeed, give a very inadequate idea of 
the general appearance of the machine. We supply 
the deficiency with the wood engraving above, 
which gives a very excellent notion of the external 
characteristics of the engine. 

Our drawings are so far complete that they 
render much description unnecessary. There are, 
however, une or two points in the construction of 
of these engines which require a little explana- 
tion, and this we shall give here. 

The first point claiming attention is the arrange- 
ment adopted in securing the cylinders, which is 
quite novel. The great objection brought against 
outside cylinders, is that they are liable to work 
loose on the frames under heavy strain. Now 
Mr. Adams uses 17in. cylinders, while the safety 
valves are loaded to 160 lb. But safety valves do 
not always blow off at precisely the pressure to 
which they are loaded, and the Bourdon gauges on 
the North London engines often indicate 170 Ib. 
At starting, therefore, pressure in the cylinders 
not only may be, but is, fully 160 1b. per square 
inch. A I7in. piston has an area of 226°98, say 
227 square inches, ani the total pressure on 
the cylinder lid with 160 Ib. steam, is therefore 
36,320 lb. or 16} tons nearly. This is the maxi- 
mum strain thrown upon the fastenings of 
any outside cylinder ever built, for although 
cylinders a couple of inches larger in diameter 
have been and are used the steam worked 
through them has a tension far below that 
adopted as a necessity by Mr. Adams. If, then, 
cylinders worked loose under a strain of ten or 
twelve tons, how were cylinders to be kept tight 
under a strain of sixteen tons? Mr. Adams has 
solved the problem very ingeniously in the follow- 
ing way :—It is known that inside cylinders do 
not work loose, because they are bolted together 
through the valve chest flanges, and form virtually 
a single casting secured between the frames, and 
in turn securing the frames together, and pre- 
venting thei from springing. The same end has 
been attained, very indifferently, by riveting two 
transverse plates between the frames, one at the 
front, the other at the back end of the cylinders, 
and thus bolting the cylinders not to the frames 
only, but virtually to the sides of a box; but, 
although this prevents in some measure the spring- }Y 
ing of the frames, it still leaves the cylinders | 
depending almost entirely on the bolts for security. 
Mr. Adams disposes of the difficulty in a different 
way. He not only secures his frames, but his 
cylinders together; and thus establishes the con- 
ditions present in inside cylinder engines. If our 
readers will turn to the cross section through 
the smoke box, they willsee that on the top and 
bottom sides of each valve chest a raised fillet 
is cast, about 2in. wide by 4in. high. Two plates, as shown 
in the cross section, are cast from tough iron, and in each two 
grooves are planed, which exactly fit the fillets on the valve 
chests. Before putting the cylinders in place these castings are 
put on and temporarily secured to the cylinders. The compound 
structure is then carefully gauged. The valve chests are planed 
and shaped to fit the holes made in the frames to receive them, 
dead tight, a very minute amount of draw being allowed. The 
top and bottom plates are taken off as soon as the gauging is 
completed, and the cylinders are put in place on the engine, but 
not bolted up. The top and bottom plates, which are as long as 
the cylinders, are then slide in from the front over the fillets. 
The plates have, as shown, heavy raised flanges. The width of 
the plates, measured across the flanges, is about jin. less than 
the distance between the frames. The whole being in place 


four wedges of planed iron, each about 4in. by yin. by 2ft. Gin.’ 





and having an almost imperceptible taper, are driven between | 


the flanges of the plates and the side frames; the result is that 


these last are forcibly driven out against the cylinder flanges. | 


put in, passing through the cylinder flanges, side frame, wedges, 


One of the causes which led Mr. Adams to adopt outside 
cylinders lies in the fact that it is very difficult to employ 
equilibrium slide valves in inside cylinder engines, because the 
| space between the backs of the slides is so small. In the engines 


| ° ° ° . ° : 
| under consideration a valve is used, the invention of Mr. 


and the flanges of the top and bottom plates. The cylinder | Thomas Adams. This valve is, indeed, used on all the new en- 


plates and frames then virtually form one whole, and the system 
is as compact and firm as any arrangement of inside cylinders 
can possibly be. The bottom plate carries the bogie pin. 

A remarkable feature in Mr. Adams’ engines is the immense 


| gines on the North London line with much success. We give 

below a wood engraving showing the arrangement adopted in in- 
| side cylinder engines, which illustrates the principle very clearly, 
| The major difference between this and the valve used in the out- 


extent of rubbing surface given throughout the gearing. This | cylinder engines lies in the fact that in the case of the latter only 


a 











cannot be properly realised without a close examination of the 
drawings. We advise our younger readers to set out to a large 
scale, details, such as the crosshead, the link motion, the valve 


rod guides, &c. This they can easily do from our working 
drawings, and they will find the task very instructive if they 
compare these drawings with those of other engines. The link 
motion is especially worth notice. It is excessively massive and 


remarkably simple; all the pins are 1jin. in diameter, of iron, | 


case-hardened. The crosshead and the small end of the connect- 
ing-rod constitute a study in themselves. Here we have no 
cotters or straps, only a steel bush din. long, driven into the 
wrought iron connecting rod end by hydraulic pressure, and work- 
ing on a heavy case-hardened pin. Such joints give no trouble, and 
have been proved by experience to last for years. They were 
first introduced, we believe, by Mr. Ramsbottom, of Crewe. The 
big ends of the connecting-rods, too, are an especially neat job. 


one relief ring is employed instead of two, 
its diameter of course being increased in pro- 
portion. It will be seen that the over hang 
of the ring outside the valve gives an increased 
area for the steam to act on, and, as a result, 
. the ring is always forced with a moderate pres- 
sure against the valve chest lid, and a steam-tight 
joint is the result. The ring is made tight where 
it enters the slide valve by a single brass 
packing ring. This valve really deserves a high 
character; no better testimony can be adduced in 
its favour than the fact that we have repeatedly 
seen the reversing lever moved with one hand 
when the engine was running with 1601b. pres- 
sure in the boiler, and the throttle valve fully 
open. It is worth notice that the blast nozzle in 
the outside cylinder engines is the largest in use 
in England, having a clear inside diameter of 
5hin., and an area of 20°629in. Mr. McConnell’s 
engines on the London and North-Western, with 
18in. inside cylinders, have 5in. blast nozzles, with 
an area of 19°635in. These most nearly approach 
Mr. Adams’ blast pipes. 

The dimensions of' the engines are so fully 
given in our drawings that it would be superfluous 
to repeat them here. Those of our readers who 
require more minute information must refer to 
our impressions for January 12th, March 2nd, and 
April 20th, 1866. Only the standard inside 
cylinder engines are there spoken of, but in all 
essentials the bogies, sand-boxes, axle-boxes, modes 
of fitting up the eccentrics, lagging the bvilers, 
ZR &e. &e., therein described are precisely the same 
Zin the outside cylinder engines; the principal 
difference lies in the fact that the barrels of the 
~ boilers of the latter are about 2ft. shorter than 
A those of the former, the respective lengths of the 
engines over the frames being, for the inside 
cylinder engines, 29ft. 64in., and for the outside 
cylinder engines, 27ft. 7in. The driving wheels 
ot the latter are Gin. smaller too. The boiler has 
been shortened to save weight, as the driving 
wheels are got further back towards the fire-box 
—thanks to the suppression of the inside cranks. 

Little more remains to be added, except the 
weight of the new engines, which is as follows:— 


Light. Full. 
tons cwt. tons cwt. qr. 
Bogie, four wheels .. .. 15 14 «« 14 M4 2 
Driving wheels... «+. «« IL 1) «2 14 5 0 
Trailing wheels... .. +» 11 7 « 14 12 2 





Total.. 48 12 0 


oe ee 


The weight on the bogie is less when the engine 
is full than when empty, because the weight at 
the foot-plate end is increased, and the centre of 

avity thrown more to the rear. The tanks 

hold about 1000 gallons; the weight of coal and water, it will be 
| seen, is five tons. Five of these engines are now completed or in 
| progress; and it will give some idea of their powers when we 
state that they easily take trains consisting of thirty wagons, 
each weighing over five tons, and containing ten tons of coal, 
and two heavy brake vans, or about 460 tons in all, up inclines 
of 1 in 100, in all sorts of weather. Mr. Adams relies 
very much on sand to attain this result, and the efficiency 
with which it is applied, and the excellence of the results 
obtained are remarkable. We think our readers will 
agree with us that the North London engines adequately repre- 
sent the most approved practice of modern locomotive engineer- 
ing. We must add a word of thanks to Mr. Adams for the 
courtesy which he has shown us in placing at our disposal the 
working drawings from which our illustrations have been 


prepared, 
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BERLIN.—Messrs, A. ASHER and Co., 20, Unter den Linden, 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wo trr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 wu 51. 





PUBLISHER’S NOTICE. 

There is reason to believe that the weekly sale of Tux 
ENGINEER 18 actually more than double that of the low- 
priced engineering journals combined. Of the influential 
character, or QUALITY, of its circulation, advertisers them- 
selves possess conclusive and satisfactory evidence, 


“.* With this week's number of THE ENGINEER we issue, as a 
Su; plement, No. XI. of our Portfolio of Working Drawings. 
Each number, as issued by the Publisher, will contain the Supple- 
ment, and subscribers are requested to notify the fact at the Ojice 
should they not receive it, 





*,* ADVERTISEMENTS, TO SECURE INSERTION IN THE ENGINEER 
MUST REACH US BY SIX o’CLOCK ON THURSDAY EVENING, AS 
WE ARE NOW COMPELLED, BY THE GREAT INCREASE OF OUR 
CIRCULATION, TO GO TO PRESS AT AN EARLY HOUR ON THAT 
EVENING, AND TO PUBLISH AT ONE O'CLOCK ON FRIDAY. 








TO CORRESPONDENTS. 

*,” We cannot undertake to return drawings or manuscripts, and 

must therefore request our correspondents to keep copies. 

A MILiTaRy Supscripex.—June lith, 1868, 

A Keaper —What do you mean by pneumatic tubes ? 

C. J.—We are unable to sty. Write to the Board of Trade. 

LitrLeronouGn.—S/ide bars cost less money, and are much more ¢ 
in order. 

A Foretoner.—The idea is not novel; it has been proposed several times. 
But there are many objections and difficulties to overcome. 

W. N.—You can put in the tubes as you propose, but you will find them burn 
out quickly. They wiil giveyou a little more steam. They should not be 
fess than Sin. in diameter, and should be put in with one end an inch higher 
than the other. 

E. A. (Cairo).—Oi! is used on many English railways instead of grease. The 
principal advantage is better lubrication, reduction in train resistance, and 


oily kept 


tess chance of a hot bearing. Various oils are used—good Galipoli, and 
oils of thal class, as well as animal and mineral oils. 

Exratum.— In the office sheet supplement of \ue ENGtneer for the 18th inst., 
under the head “ lengths,” for | millimetre = 0 394in., read 1 millimetre = 


“OS 4in 





WEIGHTS OF SHEET IRON. 
(To the Editor of The Engineer.) 


Str,—I should feel obliged if some of your readers could favour me with 
the weights per superficial foot of sheet iron, from No. 1 to 30 of Stubbs’ 
gauge. You are doubtless aware that this gauge is different from the Birming- 
ham gauge. FerrvuoM. 


Swindon, December 15th, 1868. 
THE F.NGINEER can behad, by order, from any newsagentin town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 
Half. yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission 
Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three shil- 
lings; each line afterwards, ninepence. The line averages eight words; blocks 
are charged the same rate for the space they fill, All single advertisements from 
the country musi be accompanied by stamps in payment. 
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SOMETHING NEW IN STEEL. 

It has long been a disputed point where steel leaves off 
and wrought iron begins; but it is generally received that 
the difference between stee] and cast iron is so great that 
no doubt can exist as to which is which. Within the week 
we have proved to our own satisfaction that it is just as 
ditficult to distinguish between cast iron and steel, as it is 
to define those characteristics in which steel differs from 
wrought iron, There is, indeed, at this moment, a so- 
called steel in the market, which possesses such extra- 
ordinary attributes, that the metallurgist may well feel in 
doubt under what head it should be classed. ‘Yo all intents 
and purposes it is a new material, and as such it claims 
the attention of our readers. 

For some time past Mr. Mushet has advertised a “special 
tool steel,” warranted to last—we are afraid to say how 
much longer than any other steel, worked in the same way 
and in the same shape. Our readers may have seen these 
advertisements, and passed them over as legitimate trade 
puffs. In this they were wrong. The material—be it 
steel, cast iron, or some alloy—is, in reality, one of the most 
singular substances we have ever met with, and it 
possesses qualities which deserve the attention, not only of 
engineers, but of analytical metallurgists. We propose to 
put our readers in possession of all that we know about it, 
leaving them to draw their own conclusions, and trusting 
that Mr. Mushet will supply more information to the 
scientific public in general than he has hitherto thought 
proper to furnish to purchasers. 

A few days since we visited what we shall term the 
Etna works. Chatting with the manager about things in 
general and engineering in particular, the subject of tool 
steel turned up, and we then learned that a couple of tyre 
turning tools, made of Mr. Mushet’s tool steel, were in use 
at the moment, which we were assured possessed such 
qualities, that manager, foreman, smiths, and turners 
were alike at a loss to comprehend the nature of 
the material with which they had to do. Our curiosity 
was excited, and every facility was courteously afforded us 
for testing the steel. Mr. Mushet issues with each bar 
printed instructions as to the system to be adopted in 
working it. In the first place we are told that, after forg- 
ing or otherwise working the tool steel, it is to be suffered 
to cool slowly, and under no circumstances to be quenched 
and tempered. Now, it is well known that the hardest 
ordinary cast steel may be softened so much by heating it 
to a bright red and suffering it to cool slowly, then it will 
not retain a sharp edge for two minutes. In other words, 
its temper may be drawn. We proved, on the other hand, 
that the temper of Mr. Mushet’s “ special too! steel” cannot 
be drawn. After beiug heated red-hot and suffered to 
cool slowly, it still remained harder than any ordinary 





cast steel tempered at straw colour. The proof of 
this lies in the fact that a tool of the best ordinary cast 
steel required to be ground three times in planing a given 
area of hard cast iron, whereas a tool of Mr. Mushet’s 
steel not only planed a similar area without regrinding, but 
remained to all intents and pu’ nearly as sharp as when 
it began. It is rather more brittle than ordinary steel, in 
so far that a different angle, slightly more obtuse than that 
commonly employed, must be given to turning tools, but it 
certainly is not objectionably brittle. In the shape of 
chisels, we have no experience of its qualities whatever. 

Having satisfied ourselves of its good qualities in the 
shape of a tool, we next proceeded to investigate its 
properties as displayed under the hammer. e then 
learned that no smith at the Etna Works had forged it, 
and that the tools we saw had been supplied by Mr. 
Mushet ready made to shape, and requiring only to be 
ground before being set to work. A short time before we 
saw them, an attempt had been made to cut a piece off a 
tool, to test its forging qualities; but, although heated only 
to a dull red, about three inches broke off at the first touch 
of the “set.” The character of the irregular fracture was 
totally unlike that of any steel or cast iron with which we 
are acquainte ], It would be impossible to describe it. 








Our good friend, the manager of the Etna Works, asked 
us if we would like to see the piece broken off the tool 
forged. We need scarcely say that our answer was in the 
affirmative. The fragment was about 4-in. long, and 13-in. 
square, externally resembling ordinary cast steel in 
every respect. It was heated to a cherry .red by an 
evperienced smith, placed on the anvil, and struck with a 
sledge by the striker. The striker produced no effect on the 
lump of any kind; forged on an ordinary anvil in this way, 
it was evident it could not be. It was then decided that we 
should test it under a small steam hammer. It was once 
more heated to a dull red, and struck lightly by a 5 ewt. 
hammer. In about one minute the block of steel fell into a 
handful of fragments totally different in the character of 
the fracture from either steel or cast iron. It is very diffi- 
cult, if not impossible, to convey an accurate idea of the 
appearance of the fragments. The foregoing engraving of 
two fragments, natural size, will suffice, at least, to show 
that they in no way resemble fragments of ordinary cast 
steel broken up in the same way. The real pieces lie 
before us, and resemble nothing in the world so much as 
bits of vitreous slag from a blast furnace. They are not 
like any metal in the slightest degree, but on filing them 
the surface assumes the character of polished steel. All 
the pieces manifested the same conchoidal fracture. Ina 
second experiment with another piece a far higher tem- 
perature was imparte | to the metal, and it was then drawn 
with little difficulty to about a quarter of an inch square. 
It was hardened in the usual way, and did not fly, so that 
it is possible that in small masses it will bear hardening. 
The little piece is so intensely hard that no file will touch 
it. A lump of the same steel an inch and a quarter syuare 
cracked in all directions when heated and quenched. 

What is this material? Is it steel, or cast iron? 
Under the hammer it behaves more like cast iron than any- 
thing else ; as a tool it behaves as neither cast iron or steel 
ever behaved before. To all intents and purposes it is a new 
metal. Mr. Mushet has not patented its mode of produe- 
tion, which he reserves asa secret. That it contains an 
enormous quantity of carbon is, in a sense, proved by its 
hardness. Why does not this carbon render it as brittle 
ascast iron? Is the carbon combined or graphitic? Is the 
“steel” simply an alloy of iron with some other metal? 
What is the proper method of forging it in ordinary smith’s 
fires? These and some other questions present 
themselves for solution, The only conclusion we can 
arrive at, and we confess we do not believe it to be the 
correct solution of an interesting problem, is that Mr. 
Mushet first forges his tools or bars from a hard cast steel 
of the ordinary kind, and then, by some process such as 
re-cementation, imparts an additional hardness to them, 
which, although it makes the tool as such invaluable, ren- 
ders the bar from which tools should be made, as such 
useless in the hands of all but first-rate smiths, 


SEWAGE AND CEREAL CROPS, 


Many of the early advocates of the utilisation of town 
sewage by its application in one form or another to land, 
scarcely anticipated that its sphere of fertilisation would 
become so extended as recent experimental results have 
demonstrated it may be. When the subject, some years ago, 
was prominently forced upon the attention of all the 
authorities who are responsible for the sanitary welfare of 
our large cities and towns, we, while acknowledging that 
green crops were possibly, in the first instance, those best 
adapted for the utilisation of sewage, maiutained that 





crop. It is, perhaps, fortunate that the first experiments 
were undertaken with rye a crop so exceedingly 
well adapted to illustrate the agricultural, as well as the 
commercial value of the operation. Comparatively speak- 
ing, but very little care was required in the application of 
the sewage, either with respect to time or quantity, in order 
to manifest its decided superiority over every other method 
of fecundation. It is not to be understood that the largest 
or heaviest crops will be produced by an indiscriminate 
use of the sewage. The process must not be conducted in 
altogether a reckless manner, but still rye grass does not 
demand that amount of skill and care, either with regard 
to the preparation of the ground or the distribution of the 
manure, which is required when the same measures are 
brought to bear upon other crops. The fact that one acre 
of land, when properly irrigated with sewage, will yield 
sixty tons of grass, whereas twenty is the maximum to be 
obtained from the same area manured in the ordinary 
manner, is a proof, convincing even to a farmer, of the 
unquestionable superiority of sewage irrigation. There is 
no doubt that rye grass will remain for a long time the 
favourite sewage crop, for many reasons. It is at present 
the most remunerative, the readiest in every sense to which 
sewage can be applied, and that which requires the smallest 
previous preparation of the ground. In addition to the 
cutting of the carriers and channels, which are common 
to every instance, a little levelling here and there is all that 
is wanted. We can foresee a great obstacle to the exten- 
sive application of sewage to cereal crops, in the circum- 
stance that the preparation of the land will necessitate more 
or less preliminary expense, according to the local features 
of the district and the wanner in which any existing farm 
may be laid out. 

The industrial and manufacturing element is so largely 
diffused among Englishmen, that there is probably a very 
considerable number who neither know, nor care a jot about 
agricultural or bucolic affairs. Still there are, undoubtedly, 
many who, although not engaged directly in either of these 
pursuits, witness, with strong interest, any improvements 
that may be intrcduced. From what has been previously 
stated, we may consider the question of the success of the 
application of sewage to grass crops, to be in every sense 
established. The veriest sceptic can doubt no longer. We 
may, therefore, direct attention to its application to cereal 
and root crops. Something has been accomplished in this 
direction at Croydon, but nowhere has a complete and con- 
clusive series of experiments been conducted, except at 
Lodge Farm, Barking. ‘The fact of a large portion of the 
soil being of a very poor, gravelly description, will render 
the resuits obtained by its irrigation with sewage of the 
greater value, since to the sewage, and the sewage alone, 
can be attributed the unexampled success attained, 
regarding wheat as the original “ staff of life.” Twice the 
absolute quantity, measured by quarters, together with a 
large increase in the straw, was obtained from sewagéd, com- 
pared with unsewaged land. Rye and oats yielded respec- 
tively from six to eight quarters per acre, and as a proof 
that the quality was equal to the quantity, they were 
publicly sold at Mark-lane at prices which competed with 
those of the best samples in the ma-ket. There is an inci~ 
dental allusion in the last report of the operations at 
the Lodge Farm, to a circumstance to which we 
have frequently called attention. It is the value of the 
actuai water in the sewage, independently of any fertilising 
ingredients whatever. After removing the oats and rye, 
the land was so hard that “no plough could touch it,” but 
by flooding it well with sewage, it was readily ploughed up 
and planted with turnips. Where a supply of sewage is laid 
on, it both irrigates and fertilises; moreover, the great 
superiority it displays, is undoubtedly due to this combina- 
tion. The best description of solid manure possesses no 
irrigation power, no capability of moistening the ground, 
or disposing it to receive the elements of fertilisation pre- 
sented to it. It would be equally impossible to apply 
ordinary farm manures to indura ground as to 
plough it. During the late dry season, it was a common 
spectacle to observe farmers watering the fields with 
watering carts, previously to breaking them up. The cost 
of this kind of irrigation can be well imagined, nor is it, 
unfortunately, of exceptional occurrence, 

The relation that rye grass appears to maintain, with 
respect to a my sage disregard of the quantity of 
sewage that may be applied to it, seem to have a parallel 
in the case of cabbages. They take the sewage with 
avidity, and nearly under all circumstances. Experience 
has, nevertheless, shown that some discretion should be 
observed in this as well as in the former instance. Of the 
bulb tribe, mangold wurtzel gave the most satisfactory 
results. It appears to thrive wonderfully under sewage 
irrigation, and produces, on an average, forty tons to the 
acre. We might multiply examples almost ad infinitum. 
Among others, potatoes came up well, yielding a large re- 
turn, and fetching the highest market price of the day 
they were sold. It may not be without interest to market 
gardeners; it may make some converts of those half 
farmers half gardeners, to mention that a couple of acres 
of strawberries were experimented upon. The quality of 
the fruit was proved by the award of a medal, at the 
Royal Botanical Society’s show, and the value of the whole 
crop was £150. We have now quoted sufficiently from 
facts, which any incredulous person can verify by a personal 
visit to Barking, to demonstrate the great future that is 
open to agriculturists and others who choose to avail them- 
selves of the resources within their reach. The farmer 
cahnot expect local boards to do everything for him, he must 
show a willingness to meet them half-way, while they, 
on the other hand, must not expect to get the 
land for nothing. The advantage is mutual; the expense 
should be aly so. Apart from the mere success that 
has attended the experiments at Barking, it must not be 
forgotten that valuable and practical experience of the 
manner in which most profitably to use the sewage, is being 
daily obtained. It is true that at present wherever drain- 
age and sewage works are constructed, it may be procured 
for little or nothing, but that condition of affairs will not 


ultimately it would be found that the same fertiliser was | endure for a long period, It may answer to waste sewage 
equally effective with every description of arable and farm | now, but it will net always answer to do so. Its true value 
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will soon become manifest, and ii will then be endowed 
with a commercial interest by tnose having command of 
it, which it does not at present possess, More experience 
is still required of the exact quantities of sewage that 
ought to be applied to any particular crop, and the precise 
time that is suitable fr the application. As an 
example, sewage should not be applied to wheat after the 
ear has commenced to form; but the same precaution is not 
necessary with regard to oats, provided care be taken that 
they be not laid. The only plant which exhibited any 
decided repugnance to the application of sewage was, 
curiously enough, the onion; but, by exercising care and 
attention in the time of applying the sewage, and in the 
regulation of the quantity, not only was any failure pre- 
vented, but the antipathy of the plant overcome. It is not 
at all improbable, thatthe adoption of sewage as a manure, 
may necessitate some slight departure from the hitherto 
recognised seasons of sowing plants and crops. The whole 
art, if we may so term it, of sewage irrigation, is yet in its 
earliest infancy. 


EXPERTS IN OUR COURTS OF LAW. 

In no country in the world are there so many and such 
expensive patent law-suits as in ourown. It is notorious 
that more than one case has cost each of the parties, after 
a litigation lasting for years, and after being “ carried to the 
House of Lords,” some thirty or forty thousand pounds. 
In perhaps no other country are there so many failures 
of justice in cases involving special and intricate know- 
ledge; amongst these failures we may prominently cite trials 
for secret poisoning in which medical witnesses are brought 
into the witness-box to fight each other and bewilder the 
jury with complicated medical theories and crotchets, 
in exactly the same way as engineer is pitted against engi- 
neer in patent cases. Why are patent cases so 
persistently fought? Because either the plaintiff or the 
defendant knows the utter incompetence of ordinary judges 
and juries to deal with such cases; and, if they only 
have suflicient money, persevere to the bitter end, hoping 
everything from the next cast of the die. A great portion 
of the public has long recognised the difficult position in 
which an ordinary jury of laymen is placed in dealing 
with any question involving scientific points, whether 
lighted up or darkened by scientific testimony. The 
costly arbitrations that are continually being carried out in 
cases of dispute involving some classes of technical ques- 
tions, form a means by which the practical public to some 
extent escapes the difficulties incident to taking such cases 
before the courts. Here, again, as in many other instances, 
the British public finds itself obliged to step in to remedy 
the shortcomings of the British authorities by means of a 
sort of civilised Lynch Law. The difiicult scientific 
questions that are sometimes brought before coroners’ 
juries are almost always incompetently dealt with, as we 
have tried to showere now. Again, take strikes, which 
are mostly trade disputes involving very difficult technical 
and trade questions with which the public are generally 
utterly incompetent to deal. No other country besides 
Great Britain has ever been visited by so many and so 
ruinous conflicts between labour and capital. It is supposed 
that, since the repeal, in 1824, of the Combination Laws, 
more than three millions of pounds have been directly 
wasted in strikes. It is notorious that one of the chief 
causes of the formerly unhappy state of Ireland consisted 
in the continual strikes there ; and O’Connell himself is 
said to have confessed that strikes had brought more 
injury to Ireland than even Saxondom or absenteeism. 
The shipbuilding, flannel, silk, lace, glove, and the nail 
trades were successively driven from Dublin, and the 
blanket trade from Kilkenny, through repeated and 
beautifully organised strikes. 

We trace the greater number of these notoriously ac- 
knowledged evils to our illogical mode of dealing with them. 
Complicated questions of science, engineering, and trade 
are placed for solution before men utterly incompetent to 
deal with them; or, when we do import competent people, 
we place them 'n false positions. Similar evils, also, doing a 
vast amount of indirect injury, are even felt in other and 
less difficult cases than those involving points of science or 
practice. Take, for instance, commercial cases. ‘ Small 
farmers, very little above their own labourers, occasionally 
sit in smock frocks to try commercial cases taken down 
from town, having but the faintest and dimmest notion 
of any one of the issues involved, and more hope- 
lessly at sea on questions of general average, payment 
to the prompt, insurable interest, settlements, contangoes 
and backwardations, than was ever shipwrecked mariuer, 
floating hither and thither on a spar, without rudder, 
compass, or landmark.” 

These difficulties, with their attendant evils, are certainly 
less felt in France and other countries in which modern 
arrapgements have been introduced to meet modern cir- 
cumstances, We give the French the credit for being a more 
logical peoplethan mostothers, including ourselves. Butthere 
is uo necessity for admitting this in order to explain the in- 
dubitable fact that many of their judicial arrangements are 
much more suited than our own to the requirements of 
modern times. At their great Revolution they guillotined, 
so to say, old precedent, and—no doubt at much cost to 
themselves in other ways—had a genius at their head to 
direct the compilation of their Code Napoléon. We, in- 
stead of making a tabula rasa of medieval things, cling to 
them with stubborn tenacity, and at much cost to our- 
selves in many respects. Instead of putting experts 
into the witness box, and pitting them against each 
other, often exciting in them all faculties but the 
judicial faculty, men known for the special know- 
ledge and aid required by the judges are appointed 
to help the court. The French courts keep a list 
of experts for cases requiring engineering, chemical, 
medical, or other kinds of the accumulated work of 
acquired knowledge. In their law books the term 


expertise is defined asan operation having for object the en- 
lightenment of the court or the partieson certaiv, given deter- 
mined questions. The expertsare chosen either by thecourts 
or by the parties themselves; and these functions may em- 
brace such a simple question as damage done to a field 





or of the most abstruse patent law. When the 
parties, in order to enlighten themselves, have recourse 
to a voluntary and private expertise, they must 
name either only one expert, or more than two. What 
they agree upon decides the-case ; in voluntary expertises, 
the experts are usually not sworn in. When the ea- 
pertise takes place before a court of justice, the law first 
requires that the parties be called upon themselves to fix 
upon the choice of the experts ; and the court may decide 
that the expertise shall be made by a single expert. If the 
experts to be employed are not at once fixed upon by the 
parties, then they may be required to do this within a three 
days’ notice from the court. In default of this, they may 
be vamed directly by the juge d'instruction. The experts 
thus chosen write and sign a report on the question in 
hand ; and their decision is taken according to the majo- 
rity of votes. Any differences of opinion must be noted 
down, but without indicating the names of the persons 
who have expressed them. It is to be noticed that the 
judges are not bound by the opinions of the experts ; and 
they can order a fresh expertise should they consider it 
necsssary. Andin this way do the French courts deal 
with all cases involving the least technical difficulty. We 
would not recommend an exact copy of the French 
arrangements ; but there can be no doubt that we 
must import technical power into our courts of law. 
The general sense of almost all the voluminous evidence 
taken before the Commissioners on Patents was in favour 
of the importation of technical aid, in some form or other, 
whether that of assessors, or jurors, or special courts, into 
the trials of patent cases. 

Just as we never hearin France of the patent suits which 
form the opprobrium of our own courts, so in France, al- 
though workmen can now strike if they like, they have 
lony found it much better and easier to smoothe over trade 
disputes by amicable resort to councils of conciliation. 
The idea at the bottom of the French conseils des prud- 
hommes, now being copied with excellent effect, and, as we 
advocated years ago, in our courts of conciliation, is mainly 
that experts, or persons previously prepared by education 
and experience, are the only persons properly fitted 
to deal with special trade questions. 

Sooner or later we must adopt something of the kind, 
and all through the ramifications of our jurisdiction. Such 
an arrangement is agreeable to the economic:] principle of 
accumulated labour. A lawyer, however eminent, cannot 
generally be expected to have added scientific and practical 
knowledge to ] acquirements. Those who, amongst 
the barristers of this country, have been so fortunate, now 
divide amongst themselves the barristers’ work of all the 
great patent cases. No doubt there would be atendency, 
in (say) a jury of experts, in any dispute between the 
public and their own class, to take the sides of their 
class. But this could only seldom occur, and, when it did, 
might easily be checked. 
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Irrigation in Southern Europe. Being the Report of a Tour of In- 
spection of the Irrigation Works of France, Spain, and Italy, 
undertaken in 1867—68, for the Government of India. By 
Lizutenant C. C. Scott Moncrierr, Royal Engineers, Assoc. 
Inst. C.E., with an Appendix. London: E. and F. N. Spon, 
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Two natural circumstances mainly contribute towards the 
source of aridity in the soil of any country—they are, “too 
much sun and too little water.” The former it is not in 
the power of man to alter, but there is no similar restriction 
imposed upon him with respect to the latter. The geo- 
graphical position of any land is unalterably fixed by the 
immutable laws, governing the whole system of the uni- 
verse. But its natural features, although they cannot be 
absolutely changed, are yet susceptible, under the rule and 
guidance of man, of undergoing a modification so complete 
and so extensive, as almost to warrant that assumption. 
The clearing of forests, and, also, on the other hand, the 
planting of them ; the drainage of marshes, and the intro- 
duction of streams of irrigation have, in every instance 
where these works of civilisation have been prosecuted 
with efficiency, skill, energy, and perseverance, succeeded 
inimpartinga totally different aspect totheappearance of the 
country. Districts that previous to their execution were reek- 
ing with poisonousexhalations and deadly malaria, that were 
shunned by both the beasts of the field and the birds of 
the air, have been converted into wholesome localities in 
which both animals and human beings might thrive. It 
is to the pine forests, redolent of their aromatic resin, 
that the inhabitants of their vicinity owe their exemption 
from that fatal pulmonary disorder which annually claims 
so maby victims from ourselves, in the persons of our 
strongest and our fairest. It is to the irrigating waters 
that are fast spreading over our vast Kast Indian 
possessions, that hundreds of thousands of our Oriental 
fellow subjects owe their welfare and their lives, and 
were it not to the same fertilising influence, many of the 
most beautiful plains of Italy and Southern France, would 
be as unproductive and barren as the summit of the 
bleakest mountain in Cambria. 

At the instance of the Government of India, the author 
of the excellent volume before us was commissioned to 
“visit and report upon the Cavour Canal and other works 
of irrigation in Italy, Southern France, and Spain.” ‘The 
object of the visit was to obtain every possible informa- 
tion respecting what had already been accomplished in 
irrigation in other lands than that of the Brahmin 
and Hindoo, and to collect a store of information 
that might be of use to our own engineers, and applicable 
to the physical conditions of the North-Western and other 
provinces of India. The result of the visit has been the pro- 
duction of the book under notice, containing a great number 
of facts and observations, well calculated to be of service to 
the hydraulic engineer; and at the same time presenting 
to the amateur an interesting description of a scientific 
tour in which the ré/e of the tourist has not been altogether 
absorbed in that of the professionalman. Wehave frequently 
heard English engineers who have carried out works in 
India and Spain, remark upon the strong similarity that 


exists between the appearance of the natural features of 
the two countries, There is the same absence of verdure 
the same presence of that brownish, parched-up tint 
which is the prevailing hue in the landscape and scenery 
of tropical climes. Lieut. Moncrieff coincides in these 
remarks; but here, all identity between Spain and India 
ceases, The other conditions of the two countries, the 
different habits and customs of the people, the distinct 
régime under which each exists, preclude the possibility of 
assimilating the modus operandi of their systems of 
irrigation. Nor, in fact, with one exception, does there 
appear anything worthy of imitation in the canals and 
other irrigating channels of Spain. Much of it is of a 
very primitive character, like that of the Plains of 
Granada, These, our author describes as a most lovely loca- 
lity, and well calculated to retain a strong hold upon 
the affections of its former Moorish possessors, who 
only abandoned it when compelled by the victorious arms 
of the “ Most Christian Monarch.” No one who knows the 
history, can help sympathising with the unfortunate 
Boabdil, as from the summit of the mountain pass he 
surveyed, for the last time, the scene beneath him, and 
beheld the banner of Castile wave over the walls of the 
Alhambra. 

The only irrigation work in Spain, where engineering 
skill has been displayed in a manner that we should re- 
gard as at all commensurate with the spirit of the times 
is that undertaken by “The Iberian Irrigation Company.” 
The Henares Canal, with its attendant works, is a tine 
specimen of engineering, both in design and execution, 
well worthy of imitation and study by all who may enter- 
tain any hopes of being employed in that particular 
branch of the profession, Our readers will doubtless be 
able to account readily for the prominent position it 
occupies with regard to details of execution, when they 
are informed thatj Mr. Bateman, C.E., is the engineer to 
the company. Comparing the physical features of Spain 
and those of the North Western parts of India, it 
appears that there is a far greater average slope of 
ground obtainable in India than in the former country; 
and that, moreover, the water is more carefully hus- 
banded in Spain. ‘The true principle of keeping the 
velocity of the stream constant—instead of maintaining 
an uniformity of bed slope—has been carefully adhered to 
iu the construction of the Henares Canal, ‘lo accomplish 
this—that is, to ensure a mean velocity of 2 296ft. per 
second—it was necessary to vary the slope of the bed from 
1 in 4807 to 1 in 3067. The depth varies from 3 28ft. to 
492ft., and the constant quantity in Eytelwein’s well- 
known equation for calculating the velocity, was assumed 
to be 92°36, instead of being taken equal to 90, which is the 
usual value allowed by Indian engineers. The widest dis- 
crepancy between any two similar features, is to be found 
in the ratio of the height of the side slopes to the base, 
Mr. Bateman makes the side slopes of the Henares Canal 
to be universally one vertical, to one and a half horizontal; 
while in Northern India a hexagonal section has been 
adopted, which makes the ratio to be one vertical, to one 
half horizontal. in the irrigation of the provinces of Liria 
Murviedro there is a provision for the protection of the 
work and the regulation of the supply of water, which 
bears a strong similarity to that existing among the 
Indian canal engineers. Jriefly, it consists in en- 
dowing the engineer with executive as well as professional 
authority. The policy—governmental as well as economical 
—of this step, has been both strenuously advocated and 
equally strongly condemned. We must leave the author, 
who, trom his own experience, is able to form a sound 
judgment upon the point, to speak for himself. “This 
point has been often discussed of late iu Northern India. 
‘The engineers there in charge of the canals are invested 
with certain magisterial powers, enabling them to punish 
with a fine, not exceeding £5 or one mouth’s imprison- 
ment, otfeuders against a well-known Canal Act, and there 
is no appeal from their sentence. ‘hey are, further, en- 
tirely responsible for the distribution of the canal water, 
and for the amount of the water rate, which is at present 
determined by the area irrivated, and measured by the 
engineer also. Objections have been frequently urged 
against granting such powers to others besides the regular 
magistrates, 1t has been said that a good engineer 1s not 
necessarily capable of deciding such cases, nor has pro- 
bably received a training fitting him to do so; that 1t is 
quite anomalous to have a separate jurisdiction of this 
sort in the country; that it sets up a double authority in 
a district, that the natives, instead of looking to the magis- 
trate as the natural representative of Government, are 
divided between him and the canal officer, in whose hands 
is the distribution of the element so essential to their 
happiness. In short, the opinion, I believe, is not 
very uncommon, that it would be better that the 
engineer should contine himself entirely to his own duties, 
and that the distribution of the water; tie assessment, 
and the police arrangements should be in the hands of the 
civil officers of the districts and their native subordinates, 
who should be able to call upon the engineer to do his part 
of the work by sending water to the points they know to 
be in need of it. Ard so it has been said there will be one 
uniform system, and the civil officers, who superinutend the 
police and revenue departments, and the local roads, ferries, 
and public buildings will add to their multifarious duties 
the charge of the irrigation also, To these arguments 
Government has hitherto, as I think most wisely, turned a 
deaf ear. Were our Indian canals of the size of those of 
the Durance, or of the Turia, it might be enough merely to 
employ an engineer occasionally to construct new works, 
and in ordivary times to have a manager on a much 
smaller salary, hke the Spanish aceguiro, on whom, per- 
haps, it would be unwise to confer any extensive powers, 
although they do so at Murviedro. But on our great 
Indian canals an engineer's services are constantly required, 
and he must be perpetually moving about in the irrigated 
districts. I know of one officer in charge of a canal in the 
North-West Provinces, who, during the three years 1564-66, 
was in camp on his canal and away from his so-called 





residence on an average twenty-four days every month in 
the year, and this is probably no uncommon case. ‘Ihe 
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result is that these officers mix more with the natives and 
see more of their wants in the way of irrigation than 
any other Government servants can, and so they are in a 
position to give immediate attention to cases of breach of 
canal law, or of disputes regarding rights of irrigation, 
&c., the speedy «decision of what the Spaniards consider of 
such vital importance.” We entirely concur with our 
author in his views on this subject, on | are of opinion that 
no saving would be effected by an attempt to dispense with 
some of the engineers, and to throw their executive duties 
upon the already overloaded shoulders of other civil or 
or military officials, 

The principal irrigation work in the south of France 
inspected by Lieut. Moncrieff was undoubtedly that of 
the Marseilles Canal, and a brief reference to it will 
therefore serve as a type of the others visited. This canal 
was, unlike some others, undertaken to supply the inhabit- 
ants of Marseilles with potable water, as well as to serve 
the purpose of irrigating and fertilising the country 
through which it passes. Hitherto the first of these 
results has been that principally carried out. The canal 
exists at present more in the light of a canal of supply 
than one of irrigation. This will be at once perceptible 
when it is stated that, although the whole irrigable area 
subject to the influence of its fertilising power, is 22,200 
acres, yet its waters flow only over 6420 of these. In 

int of administration, there is strong resemblance 
vetween the Indian system and that adopted by the Mar- 
seilles. The irrigators in both instances have nothing to 
do with the management of the water, but purchase it, 
according as they require it, at a cost that is regulated by 
circumstances. Generally the canals in France are managed 
by those using their contents, and are ipso facto their own 
property. A weir of masonry, placed at right angles across 
the Durance, 820ft. in length, abutting upon heavy dykes, 
built of the same material, secures the source of supply 
for the Marseilles Canal. The total length of the canal, 
including branches, is nearly a hundred miles; there are 
ten miles of tunnelling distributed along its course, the 
gradient being 1 in 1000, and the resulting mean velocity 
being 4°78ft. per second. The Roquefavour aqueduct is the 
most striking specimen of engineering construction on the 
canal. It has three tiers of arches, stands 265ft. above the 
bottom of the valley, is 1312ft. in length, and is built of 
beautiful stone. Notwithstanding its stupendous and 
imposing character, its construction was attended with no 
“engineering difficulties.” On the contrary, the materials 
were close at hand, the foundations were of the most solid 
and favourable descriptions, and in spite of its hand- 
some architectural appearance and vsthetical effect, 





it would not present for the steady professional eye so 
much attraction as for that of the tourist and amateur. | 
The former would see more 
in a work of much _ smaller 
many serious obstacles and _ difficulties had been 
overcome. As a magnificent piece of masonry, it 
is only to be matched in size with the great dam at 
Alicante, constructed also in solid stone masonry, and pos- 
sessing the enormous dimensions of 140ft. in greatest 
height; 110°5ft. in thickness at the base, and 65°6ft. at the 
top. A description of the canals of Craponne, Les 
Alpines, Vaucluse, and Carpentras, together with an in- 
teresting account of the meadow irrigation carried on in the 
Department des Vosges, brings to a close the section of 
the volume devoted to recording the inspection of the 
works in the south of France. What the Marseilles 
Canal is to France, so may the Cavour Canal be 
considered to be to Piedmont and Italy. As an in- 
stance how people continue for ages to overlook the re- 
sources placed, to usea common phrase, “right under their 
very noses,” it may be stated that it is barely more than 
twenty years ago, since attention was directed towards en- 
listing the services of the river Po in the interests of irri- 
gation. It was believed that the level of the river was too 
low to permit of the practicability of the attempt, and we 
quite agree in the observation of the author “That this 
error should have existed, andthe question never have been 
actually determined, as it might have been by a few miles 
of levelling, shows how little attention could have been 
devoted to the subject.” Financially speaking, the Cavour 
Canal has placed the company who constructed it, in a 
state of hopeless bankruptcy. It is a pity that a work 
which is so well deserving the attention of engineers, for 
the manner in which it has been constructed, should have 
proved, commercially, so miserable a failure. The weir at 
the head of the canal is nearly half a mile in length; there 
are twenty-one openings in the regulating bridge, and 
much good taste—and some money, also—has been 
lavished upon “handsome stone copings and other very 
effective architectural features.” The total length is rather 
more than fifty-five miles; the slope is uniform throughout 
nearly the course, being at the rate of 1 in 4000, but 
reaching a maximum at the head of 1 in 2000, The large 
aqueduct over the Dora Baltea, and the smaller specimens 
of similar structures over the Cervo, Roasenda, and Mar- 
chiazza; the large syphon under the Sesia, and those under 
the Agonaand ‘Terdoppio, constitute the prominent items 
of interest to the engineer. In consequence of the liability 
of all the works being subject to the violence of Alpine 
torrents, they were of necessity constructed of an exceed- 
ingly strong and massive character. To an English 
engineer, who has never witnessed the effects of these 
potent agents of destruction, they may probably seem too 
heavy, aud he might be inclined to consider that there 
was a waste of material incurred; but they are not any 
stronger than what the circumstances of the case fairly 
demand. 

An appendix containing “The Spanish Law of Waters,” 
“ Agreement with the Cavour Canal Company,” and a 
few useful tables, concludes a volume that we have perused 
with much satisfaction, pleasure, and admiration. The 
drawings are prepared with every regard to accuracy and 
finish; the principal dimensions are figured upon them, 
and they are in every respect sufficiently complete to furnish 
all particulars that might be needed for imitation. 


to praise and admire | 
dimensions, where | 





In a word, they constitute an admirable set of 
working drawings for the hydraulic engineer, who 


might be engaged on canal and igation work, 
and will undoubtedly fulfil a great deal more than 
was probably anticipated by the. Government, when the 
author was dispatched to accomplish the task he has so 
ably performed Although we are ready to admit that, 
English engineers are upon the whole fully equal in point 
of professional ability to any of their foreign confréres yet 
it would be both egotistical and presumptuous to assert 
that there are not some points upon which they may be 
benefited by a mutual interchange of ideas. That Indian 
engineering, considered with respect to irrigation work, 
will benefit to a large extent by the visit of Lieut. Mon- 
crieff we do not believe; that it will benefit in some 
degree we do not doubt, and that is quite sufficient to 
justify the expenses of a professional tour. 








METROPOLITAN IMPROVEMENTS IN 1868. 


‘We have got no work to do,” has been the cry of the profession 
for the last three years or so, And no doubt the professional cry 
has some considerable bases of truth, but London does not demon- 
strate the fact, for an enormous amount of work has been done 
both by the engineers and the architects in the metropolis during 
the last three years. Indeed, the historian will have to record the 
fact that in 1868, dingy courts, and squalid dens of misery and 
crime, almost under the walls of our royal , have been con- 
verted into stately streets, to ‘‘ squares that court the breeze,” to 
palaces, or mansions that may be fairly called so. 

Amongst the greatest improvements we find, first, the Thames 
Embankment, from the designs of Mr. Bazalgette,O.E. We have 
said so much already of this that we can now only add the fact 
that the works continue to progress in a manner alike creditable to 
the engineer and to the contractor, Mr. William Webster. 

We described and illustrated in Tae ENGINEER of Aug. 30, 1867, 
another work by the same engineer and contractor, that is to say, the 
Abbey Mills Pumping Station, which is now completed and in 
full operation. That building has perhaps one fault, in that it is 
too good for its site—so much the better for the latter. We have 
rarely seen a more perfect piece of modern engineering architec- 
ture than this pumping station, and if it cost a trifle more than a 
common-place brick and mortar house, the public wili not complain 
of the engineer who was the first government official to give 
value for the money. The interior of the building is in itself a 
masterpiece of engineering art, The pumping machinery is in 
keeping with the building which contains it. The main, drainage 
of the metropolis progresses rapidly, so that before many years are 
past we hope to see London thoroughly drained. 


The Metropolitan Railway, or inner circle, opened on Christ- | 


mas Day to Westminster. During the past year the amount 
of work executed on this railway has been enormous. Stations 
have been erected, thousands of cube yards of earth excavated, 
cube yards of brickwork executed, counted by millions; wrought 
iron girders, roofs, &c., beyond the limits of an article such as 
this even to catalogue, all giving employment to thousands of our 
countrymen, from the engineer to the labourer. On October Ist 
the Metropolitan Extension was opened from Paddington to 
Kensington, on which length there are five stations—namely, 
Paddington, Queen’s-road, Notting-hill, Gloucester-road, and Ken- 
sington; those on the system at Sloane-square, Victoria-street, and 


| St. James’ Park are finished. The stations at Hammersmith, West 


Brompton, and Westminster Bridge are in an advanced state. The 
following financial report up to June 30th, 1868, will best indicate 
the money spent on the line :— 








£ s. 4, 
As per statement to 31st December, 1837 eo es 2,221,888 5 7 
Addititional to June 80th, 1868 :— 
Land purchases, including Costs «2 .. +e oe 256,370 17 10 
“Works and engineering” .. .. «2 «8 oc oe 223,122 14 6 
Law and parliamentary expenses .. «2 os os 4,585 12 7 
Direction and auditors .. «2s «2 «8 es 8 es 1,452 3 9 
Office expenses, sslaries, and stationery .. .. «. 943 15 10 
Advertising and stamps eo ce ce ce ce ef 44012 3 
Interest and commission os se se «+ «2 o@ 36,146 11 
Metropolitan Board of Works deposi’ ee ee 40,000 0 0 
2,784.450 4 3 
Balance at bankers .- eo ce os 16,842 10 8 





2,801,292 LL tl 

The line is so far in a most satisfactory condition, and bids fair 
to become one of the best > yy of the railway market. The 
Midland Railway Company have also opened for traffic at St. 
Pancras the largest station in existence under a single span roof, 
which we illustrated in this journal on May 31, 1867; and the 
hotel adjoining, designed by Mr. Gilbert Scott, R.A., was also 
illustrated by us on June 14, 1867. 

This structure is in a forward state, and next summer it is hoped 
will be fit for the reception of guests. 

The Alexandra Palace, at Muswell Hill, which will be found 
illustrated in THE ENGINEER of March 8, 1867, is also approach- 
ing completion, but why it has been so long in hand remains to 
be explained. The palace itself is a really handsome building, and 
the grounds bid fair to rival Sydenham, if not in extent, at least 
in beauty. We trust to see the place opened shortly. 

The neighbourhood of Victoria station is now studded with a 
number of the finest mansions in London, surpassing in splendour 
of design and execution any inthe metropolis, These are princi- 
pally built on the Grosvenor estate, and the contractors, Messrs. 
Holland and Hanner, have executed their work in a most masterly 
style. 

The East London Railway does not advance very rapidly. How- 
ever, the works are now being pushed on with energy, and will no 
doubt be completed within a reasonable time. 

The new Foreign Offices have been erected from designs by Mr. 
G. Scott, and the India Offices by Mr. Digby Wyatt. A visit to 
hese buildings will be a day well spent. The works are excellent, 
and the internal decorations chaste. The accomodation pro- 
vided is ample and convenient, and the contrivances for lighting, 
warming, and ventilating, are not to be surpassed. On the 
inner front, the united offices form part of am mcomplete quad- 
rangle, with rectangular corners, but the contour of the 
elevation looking towards the park is far from being parallel 
with that of the internal facade. The part of the pile which 
contains the India Offices is about double the depth, from 
back to front, of the other portions, and this peculiarity rendered 
it necessary to provide internal light and ventilation for this por- 
tion, in a different way from the other portion of the buildings. 
Mr. Wyatt hence adopted the Italian court, which is one of the 
finest features of the whole structure. No possible decoration 
for the embellishment of our public offices has been omitted by 
the architects, nor have the contractors failed to carry out the 
designs in the best style of art. 

New docks designed by Messrs. John Fowler and Mr. Wilson, 
were opened during the last summer, and the works at the West 
India Docks, under the direction of Mr. Hawkshaw, are in an 
advanced state. Blackfriars Bridge gets on slowly but surely, the 
work being executed in the most substantial manner by Messrs. 
Thorne, from Mr. Cubitt’s plans. 

Smithfield is now one of the most favoured points of the City, 
the New Meat and Poultry Markets, presenting an object towards 
which many are attracted. The building, as an architectural 
work, is excellent, and for convenience of trade the public must see 
how much Mr, Horace Joues, the architect, has studied their 
interest, Mr. Fowler, C.E., has contributed nota little towards 
rendering the building easy of access; that gentleman has formed 
a goods depdt on the Metropolitan Railway, directly beneath 


which goods are delivered by lifts directly inte the A, We 

have given the market and 

a of August 23, 1867, 
ere, 


t so much space in THE 
description is unnecessary 





The Holborn Valley Improvements are epproching completion, 
under the direction and from the designs of Mr. William Hayward, 
the City engineer, who has also another extensive piece of work 
well advanced —that is to say, the new street leading from the 
bridge at Blackfriars to the Mansion-house. The last, but not 
the least, of the metropolitan improvements consists in opening the 
site for the New Law Courts at St. Clement’s Dane's, where a 
number of old, worthless houses has disappeared before the crow- 
bar brigade. 





THE GREAT KIRKLESS HALL BLOWING 
ENGINES. 
(From our own Correspondent.) 


As our readers are already aware, the Wigan Coal and Iron 
Company have for some time had in course ot construction a set 
of, probably, the finest engines ever laid down for any purpose in 
mining con metallurgy, and certainly the largest power of blast 
engines ever put into one house. These engines, as we mentioned 
last June, have been constructed by Messrs. Napier and Wilson 
at Patricroft, and are from Mr. Robert Wilson’s own design. On 
Monday last they were started with eminent success, in the pre- 
sence of a large assemblage of gentlemen invited by the directors 
of the Wigan Coal and Iron Company to witness the event. As we 
shall shortly have the pleasure of presenting our readers with 
engravings of the entire machinery, we will not now enter upon 
descriptive details, but merely state that the ensemble consists of 
three pairs of vertical blowing cylinderg, 100in. diameter, 
12ft. stroke, each pair being placed vertically over a pair of steam 
cylinders (high and low pressure), the air and steam pistons in each 
case having the same stroke and being on the same rod. The high 
and low-pressure steam cylinders in each case are placed at 
opposite sides of the house, and are connected by beams working 
with connecting-rods from the crossheads. The valves of both 
cylinders in each pair are rigidly connected, and are worked by a 
modification of the Cornish valve gear, which modification is in 
itself a very novel and interesting feature in the engines, but 
cannot easily be described without the engravings which we pur- 
pose giving. The engines were started at half-past one o’clock by 
Mr. Nutall, the manager of the Partricroft Works, and we can only 
say that their performance varied at pleasure from one to thirteen 
or fourteen strokes a minute, was perfect in every respect, the work- 
ing of the valve gear without fly-wheel justly eliciting the admira- 
tion of all who witnessed the trial. The pressure of blast maintained 
was just 4lb. per inch, with about 40 1b. steam in the high pressure 
cylinder, and Z4in. vacuum in the condenser. ‘The engine-house is 
a substantial and handsome building, and, from the arrangement 
of the cylinders on each side of it with the beams on the level of 
| the base of the strain cylinders, the unbroken view of the interior 
has an exceedingly tine effect. The steam cylinders and passages 
| are jacketed with specially superheated steam, and the engines, 

which are now blowing seven, and will shortly blow ten furnaces, 
are supplied with steam from ten Cornish boilers, altogether fired 
| by the turnace gas. 
| After the inspection of the engines, the company adjourned to 
| the pattern loft, which was tastefully fitted up for the occasion, 
| and were hospitably entertained by the directors of the Wigan 
Coal and Iron Company. Mr. John Lancaster, M.P., occupied the 
| chair. Amongst those present were:—Woods, Esq., M.P., H. 
Walmsley, Esq., Wigan; Henry Dawson, Esq., Liverpool ; Robert 
Wilson, Esq., Patricroft; also Messrs. M. W. Peace (Town 
Clerk), Wigan ; A. Hewlett (Vice-Chairman) ; James Darlington, 
| Coventry ; J. I. FitzAdam, of the Temple ; 8. Swire, Southport ; 
W. Koutledge, Worchester; A. Kirk, Worchester; J. Latnam, 
| Worchester; E. Dorning, Worchester; — Rye, Oldham; 8. 
| Ogden, Oldham ; W. McGowan, Ince; R. Spencer, Blackburn ; 
|W. H. Hewlett, Wigan; Edwin Lewis, Wolverhampton ; 
| —Lewis, jun., Wolverhampton ; — Moon, Liverpool ; — Adden- 
brook, Bilston ; ©. H. Hodgson, of THz ENGINEER; John Lan- 
caster, jun.; T. Pacey, Bishop Auckland ; 8. Lancaster, Wigan ; 
W. Hardman, Wigan; T. W. Hilton, Wigan; ©. Reynoids, 
London; J. Nuttail, Patricroft; R. Wilson, jun., Patricroft ; 
—Pooley, Manchester; W. King, Liverpool Gas Company ; J. B. 
Williams, Liverpool ; John Davison, Wigan; Joseph Lancaster, 
Wigan ; R. V. Tregellas, Sandycroft ; James Wood, Haigh ; John 
| Taylor, Standish; F. Percy, Kirkless ; John Musgrave, Bolton ; 
| 





J. Reynolds, London. Several speeches were made, which we 
must reserve, 








Royat InstirvuTion. —Next Tuesday, December 29th, the session 
at the Royal Institution opens with a,course of six afternoon 
lectures, on Tuesdays, Thursdays, and Saturdays, by Dr. William 
Odling, F.R.S., upon “* The Chemical Changes of Carbon.” These 
six Christmas lectures will, as usual, be adapted toa juvenile as 
well as toa grown-up auditory, and be profusely illustrated by 
experiments. The Friday evening lectures from January to Easter 
will be as follows :—January 15th, Professor Tyndall, F.R.S., M.R.L., 
**Chemical Raysand Molecules ;” January 22nd, Professor Alexander 
Herschel, **The Last Eclipse of the Sun;” January 29th, Mr. 
John Ruskin, ‘The Flamboyant Architecture of the Valley of the 
Somme ;” February 5th, Mr. James Fergusson, F.R.S., “* ‘Tree and 
Serpent Worship, as exemplified by recently-discovered Indian 
Monuments;” February 12th, Colonel W. F. Drummond Jervois, 
** The Coast Defences of England;” February 19th, Mr. C. Greville 
Williams, F.R.S., ‘*The Female Poisoners of the Sixteenta and 
Seventeenth Centuries;” February 26th, Mr. John H. Bridges, 
M.A., ** The Influence of Civilisation upon Public Health;” March 
5th, Mr. William Huggins, F.R.S., **The Latest Discoveries in 
Astronomy made with the Spectrum;” March 12th, Professor Abel, 
F.R.S., **Some Applications of Electricity to Naval and Military 
Purposes;” March 19th, Dr. Crum brown, ‘Chemical Con- 
stitution, and its Relation to Physical and Physiological Proper- 
ties.” The Friday evening arrangements for lectures after Easter 
are not yet completed. ‘he afternoon lectures before 
Easter will be as follows :--Mr. Richard Westmacott, R.A. F.R.S., 
Six Lectures, “‘On the Fine Arts, including a survey of the 
Motive and History of Imitative Art, especially Sculpture, from 
the Earliest Ages,” on Tuesdays, January 12th to February 16th; 
Rev. Frederick W. Farrar, M.A. F.R.S., Four Lectures, **On the 
History and Results of Comparative Philology,” on Tuesdays, 
February 23rd to March 16th; Professor T. Rupert Jones, ** Three 
Lectures, ** On the Simplest Animal Forms, and their Distribution 
in Time and Space, and the Results of their Agency on the Earth's 
Surface,” on Thursdays, January l4th, 2lst, 28th; Dr. Michael 
Foster, Three Lectures, ‘*On the Involuntary Movement of 
Animals,” on Thursdays, February 4th, llth, 18th; Dr. John 


Harley, Two Lectures, ‘“‘On Respiration and its In- 
fluences on the Heart,” on February 25th and March 
4th; Dr. Henry Power, Two Lectures, “On the Eye 


in Animals and Man,” on Thursdays, March llth and 18th; 
Professor Odling, F.R.S., Ten Lectures, **On Hydrogen and its 
Analogues,” on Saturdays, January 16th to March 20th; 
After Easter the following day, lectures will be delivered :—Pro- 
fessor Robert Grant, LL.D., F.R.S., Nine Lectures, ‘*On Astro 
nomy,” on Tuesdays, April 6th to June 1st; Professor Tyndall, 
LL.D., F.R.8., Nine Lectures, on Thursdays, April 8th, to June 
3rd; Mr. Archibald Geikie, F.K.S., Three Lectures, **On Geology,” 
on Saturdays, April 10th, 17th, 24th; Professor Seeley, Three 
Lectures, **On Early Roman History,” on Saturdays, May 8th, 
15th, 22nd; Mr, Emanuel Deutsch, Three Lectures, **Ou Semitic 
Culture,” on Saturdays, May 29th to June 12th. The Royal In- 
stitution, more than any other establishment in London, meets 
the growing public demand for scientific instruction, and the large 
quantity of apparatus at command, coupled with first-class experi- 
mental lecturers, causes the instruction to be given in a very enter- 
taining manner, There is no doubt of the fact, that if many 
young people were taken from school to attend a six months’ course 
at the Royal Institution, they would not only be all the better for 
it, but consider it a holiday. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3273. WILLIAM EDWARD GEDGE, Wellington-strect, Strand, London, “ An 
improved gas burner.”—A communication from Joseph Rousselot, Paris.— 
26th October, 1868. 

2281. WILLTAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ Im- 
provements in the facture and application of salt stones or lumps of 
salt for eonsumption by cattle, sheep, and other animals.”—A communi- 
cation from Charles Louis Weisberger and Eusébe Schilt, Boulevart Bonne 
Nouvelle, Paris —27th October, 1863. 

2330 ARCHIBALD MUNRO, Arbroath, Forfar, N.B., and WILLIAM BBNNET 
ADAMSON, Glasgow, Lanarkshire, N.B,, “ Improvements in the manufac- 
ture of iron, steel, and other metallic sub , such imp! ts being 
also applicable to the fi of tools made of the same materials.”— 
Sist October, 1868. 

3363. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, *‘ Improvements 
in the treatment of carbonate of lime for the preparation of pig 
therefrom, and in the apparatus employed therein.”—A communication 
from Charles Jules de Bras de Fer, Paris. 

3370, JaMBS SAMUEL, Great George-street, Westminster, ‘‘ Improvements in 
the construction of locomotive steam carriages to be used on railways.”— 
6th November, 1868. 4 

3436 PeTeR JosL Livesey, Manchester, ‘‘ Improvements in sewing ma- 
chines.”—A communication from Thomas Autoney Macaulay, Northamp- 
ton, Hampshire, Massachusetts, U.S.—12/h November, 1863. 

3446. BERNAKD PEARD WALKER, North-road-house, Wolverhampton, ‘ Im- 
provements in forging or shaping metals, and in the machinery or apparatus 
employed therein.”—13th November, 1863. . 

3502. WILLIAM PRESTON NASH, Great St. Helen's, London, ‘‘ New or im- 
proved boxes for transmitting patterns, samples, and other goods through 
the post, and for other purposes.”—A communication from Edwin Moore, 
Prospect-street, Brooklyn, New York.—18’h November, |868. - 

3540. CHRISTOPHER SMITH and JOHN MACFARLANE, Glasgow, Lanarkshire, 
N.B, ‘‘ Improvements in washing machines.” 

3543. IsAaAC BLUE Hargis, Edinburgh, Midlothian, N.B., ‘ Improvements 
in the manufacture of driving bands.”—21st November, 1368. 

3551. EDWARD THOMAS HvuwHes, Chancery-lane, London, ‘* Improvements 
in presses for compressing and otherwise operating upon metal, hay, bricks, 
cotton. and various other materials.” — A communication from Joseph 
Nottingham Smith and Henry Belcher Geer, Jersey, U.S.—23rd November, 
1868. 

3579. ROBERT LAKIN, Manchester, and WItLtaM Henry Ruopes, Hollin- 
wood, near Manchester, ‘* Improvements in machines for spinning and 
doubling.’ 

3590. WILLIAM EpwARD GeDGE, Wellington-street, Strand, London, ‘‘ Im- 
provements in sewing or embroidering machines.”- A communication 
from Antoine Bounaz, Faubourg St. Martin, Paris.—25th November, 168. 

3613. EBENEZER STEVENS, White Lion-street, Islington, London, ‘ Improve- 
ments in the means and instruments employed for sharpening knives, 
scissors, and other edged tools and articles of cutlery.”—27th November, 
1868. 

3629, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved instrument intended to facilitate the execution of perspective 
drawings.”—A communication from Paul Gelibert, Faubourg St. Martin, 
Paris. 

3635. WILLIAM NAYLOR, Mildmay Park, London, ‘ Improvements in rail- 
way brakes and in apparatus connected therewith, part of which improve- 
ments is applicable to the regulating the pressure of steam, air, gas, or 
water, for various useful purposes.” 

3636. GEORGE STANLEY BRouWN, High-street, Leicester, and EDWARD 
TURNER, Coventry-street, Leicester, “ [mprovements in means or apparatus 
for communicating between the passengers, guard, and driver of a railway 
train, and for signalling the speed at which a train is travelling.” —28th 
November, 1868. : 

$638. LOUIS PFEIFFER, Walbrook-buildings, London, ‘‘ An improved fas- 














London, “ Improvements in knitting machincs.”—A communication from 
John Gilbert , og New York, U.S., and Samuel V. Essick, Worcester, 
Massachusetts, U.S. ya 

3687. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ An improved machine for cutting edible roots.”—A communi- 
cation from S Von R Jear Hakes, William Barker McCrury, and 
William Samuel Patrick, Flint, Michigan, U.S. 

3689, SIMON HIRscH, Glasgow, Lanarkshire, N.B., “ Improvements in dyeing 
yarns in hanks or skeins, and in the h or app employed 

therefor.”"—A communication from Longin Gantert, Alexandroff, Russia. 


: 











3767, RICHARD WAYGOOD, Newington, Surrey, ‘‘ Improved arrangemen 
means connected with the ventilation of a Ja ~~ a ens 
$768. THOMAS HOLDER, Westhourne-road, Barnsbury, London, and Grorge 
Dover, George’s-road, Holloway, London, ‘‘ Improved appliances to be 
adapted to horse-shoes, as a substitute for what is termed ‘ roughing.’” 
3769. HENRY CARTER and GgORGE HENRY EDWARDS, Bow, London 
‘“ Improvements in the construction of breech-loading fire-arms,” : 
3770. PAUL KoTzO, Norfolk-street, Strand, Westminster, ‘‘ Improvements in 
reaping machines.” 
3772. FREDERICK WALTON, Staines, Middlesex, ‘‘ Improvements in the 
i th December, 





3690. ROBERT CHARLES, Birmingham, Warwickshire, “Certain imp 
ments in thimbles.” 

3692. JOHN GUSTAVUS ROLLINS, Old Swan Wharf, Upper Thames-street, 
** Improvements in nozzles for oil cans and ether vessels.”—A communica- 
tion from Henry Page, Boston, Massachusetts, U.S. 

3693. WILLIAM GBORGE AINSLIE, East India-avenue, Leadenhall-street, 
London, “ Improvements in means for drying peat, peat compounds, and 
other materials.” z 

3694. MATTHEW Piers WATT BOULTON, Tew Park, Oxfordshire, and JOHN 
Imray, Westminster Bridge-road, London, ‘‘ Improvements in rotary pro- 


pee. Er. and fans. 4 . 

3695. HENRY Louis DELABENE MARSDEN, Louth, L Iinsh : 
ments in hinery or app for toning, fixing, and washing photo- 
graphic prints, which improvements are also applicable to rocking 
machinery or apparatus for other purposes.” : 

3697. FREDERICK BEECH, Salford, Lancashire, ‘‘ Improvements in gullies or 
stench traps, and in mud boxes connected therewith.” 

3698. ARTHUR CHARLES STERKY and FREDERICK Lambs, Rotherhithe New- 
road, Surrey, and JOHN FORDRED, Blackheath, Kent, ‘‘ Improvements in 
the mode of treating and purifying paraffin, and in apparatus to be used 
therein.” 

3699 JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “ Improvements in 
kilns for calcining limestones."—4th December, 1863. : ' 
3700, ERNEST FRANCILLON, Puteaux, near Paris, ‘‘ Improvements in dyeing 

fur and hair.” 

3701. Josepa Fawcett, Wakefield, Yorkshire, ‘“‘ Improvements in means or 
apparatus for supplying steam boiler and other furnaces with fuel, and for 
pr ting and regulating the combustion thereof.” 

3702. Bristow HUNT, Serle-street, Lincoln's-inn, London, ‘‘ Improvements 
in wheels for railway carriages and other vehicles of like description.”—A 
communication from Bernard Edlich, Paris. 

3703. DavID THOMSON, Johnstone, Renfrew, N.B., ‘‘ Improvements in sawing 
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3704. RoBeRt Grrpwoop, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
apparatus for crushing or reducing ores and similar materials, and for com- 
pounding different ingredients, such as the oleaginous and resinous matters 
used in making sheep smears.” ; 

3705. HENRY DgNTON, Wolverhampton, Staffordshire, “‘ Improvements in 
chain and other harrows, and apparatus or machinery connected therewith.” 

3706. EDWARD KENWORTHY DUTTON, Smithy Door, Manchester, ‘‘Improve- 
ments in ‘ gig mills’ ployed in the finishing of woven fabrics.”—A 
communication from Adolph Moser and Co., Aix-la-Chapelle, Prussia. 

3708. ANDREW MASSON, Edinburgh, Midlothi N.B., *‘ Improvements in 
steam engines.” 

3709. JOHN ABRAHAM, Birmingham, ‘Improvements in central-fire cart- 
ridges for breech-loading fire-arms and ordnance.” 

3710. Jonn Homes, Bradford, Yorkshire, “Improvements in the con- 
struction of kilns for the purpose of burning articles made from plastic 
materials.” 

3711. BARNARD FOWLER, DAVID GREIG and ROBERT BURTON, Steam Plough 
Works, Leeds, Yorkshire, * Improvements in the construction of steam 
cultivating machinery.” 

3712. Davip HILLOCKs PATERSON, Sprucefield, Down, Ireland, ‘‘ Improve- 
ments in the process of bleaching, dyeing, or scouring textile materials and 
fabrics, and in the machinery therefor."’ 

3714. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ A new or 
improved chemical pound for the disinfection and treatment of sewage 
and other liquid and solid matters."—A communication from Lucien 
Henri Blanchard and Théodore Chateau, Boulevart St. Martin, Paris.—5th 
D Ser, i 

















tening or lock for bags and other similar articles.”—A 
from Auguste Schubeus, Paris. 

3640. THOMAS HILL, Euston-road, London, “ Improvements in the construc- 
tion of organs.” 

3642. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “A new or 
improved material for the manufacture of tiles for roofing purposes.”—A 
communication from Gaston Marcelin de Jean, Boulevart St. Martin, 
Paris. 

3644. NOEL WEST and ROBERT Gipson WEST, Palace-square, Upper Nor 
wood, Surrey, ‘‘ Improvements for the preservation from corrosion of 
rudder pins and gudgeons, or braces, screw propeller shafts, the working 
parts of feathering paddle-wheels, and the surfaces of iron and steel ships 
and other structures.” 

3648, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in machines for opening and cleaning cotton or other fibrous substances."”"— 
A communication from Richard Kitson, Lowell, Massachusetts, U.S. _ 

3651. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Producing 
imitations of and substitutes for wood, ivory, stone, and other hard sub- 
stances.” —- A communication from David Blake, Albany, New York, U.S. 
—30th November, 1868 

3653. WILLIAM BrTTs, Wharf-road, City-road, London, ‘‘ Improvements in 
the manufacture of capsules for bottles, jars, and similar vessels, and in 
apparatus employed therein.” 

3656. SAMUEL ALLEN DANIELL, Birmingham, Warwickshire, ‘‘ Improve- 
ments in machinery or apparatus for cleaning bottles and other vessels.”— 
A communication from John Farmerley Dickson, Boulogne, France. 

3658. JOHN HENRY JOHNSON, Lincoln’s-inn fields, London, ‘* Improvements 
in carding engines.”—A cémmunication from Jean Alexandre Edmond 
Pasquier, Paris. . 

3660. JONATHAN GRINDROD, Leighton House, near Neston, Cheshire, 
‘* Improvements in the construction of screw ships or vessels, and in pro- 
pellers for the same, parts of which improvements are also applicable to 
paddle vessels.”"—1st December, 1868. P 

3661, CHARLES SYLVESTER ROSTAING, United States, ‘‘ Improvements in 
electric telegraph cables.” - 

3664. JOHN TIDMARSH, Twickenham, Middlesex, ‘‘ Improvements in appa- 
ratus for clipping or shearing horses and other animals.” 

3665. THOMAS WARBURTON, jun., Haslingden, Lancashire, ‘‘ Improvements 
in piecing cardings of cotton or wool, as delivered from the carding 
engine.” 

3666. EDWARD HeELY, Lower Ormond Quay, Dublin, ‘‘ Improvements in 
machinery for the manufacture of envelopes.” 

3667.°JOHN ALEXANDER, Westport, Ireland, and JAMES HILL, Dublin, 
“Improvements in the means of and apparatus for signalling on 
railways.” 

3668. HeNRY NATHAN MAYNARD, Viaduct Works, Crumlin, Monmouthshire, 
‘* Improvements in girders for bridges, viaducts, piers, jetties, and build- 
ings and other structures.” 

3669. SAMUEL CUNLIFFE LISTER, Manningham, near Bradford Yorkshire, 
*‘ Improvements in weaving velvets and other piled fabrics.” 

3670. SAMUEL PALLANT, Regent-street, London, ‘‘ Improvements in fasten- 
ings applicable to stays, gaiters, and other articles of dress.” 

3671. THeODORE BYRON HUBBELL, Euston-square, London, “ An improved 
reflector for oil and other lamps and bumers.”—A communication from 
Augustus Hubbell, New York, U.S. 

3672. PETER HOOKER, Old-street-road, London, ‘‘ Improvements in brick- 
making machinery.” 

3673. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve. 
ments in paving blocks or slabs of wood, and in the means for fixing the 
same.”~-A communication from Alexandre Trenaunay, Boulevart St. 
Martin, Paris, 

3674. EDMUND WILLIAM PYLE TAUNTON, Birmingham, “Improvements in 
or additions to chairs.”—A communication from Thomas Sampson, Pro- 
vidence, Rhode Island, U.S,—2nd December, 1868. 

3675. DANIEL DORRITY, Pont-Audemer, France, ‘‘ Improvements in mecha- 
nical means for locking printers’ forms, as well as for mounting or fitting 
pieces on the beds or tables of planing machines, and for other cognate 


purposes. 

3678. WILLIAM PUGH and JAMES FIELD, Bow-street, London, ‘‘ Improve- 
ments in the construction of cataract and other lenses for defective 
visions.” 

3679. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “Im- 
provements in the construction of ploughs.”—A communication from Jean 
Pierre Lattes and Raymond Frangois Fauré, Boulevart Bonne Nouvelle, 


aris. 
3680. JOHN HENRY BANKS, Brook-street, Knutsford, Cheshire, *‘ An im- 
proved method of constructing buildings, such as mission churches, 
chapels, schools, or any other buildings where economy of cost is an 
object, and for an improved method of heating and ventilating the 
same.” 
3681. JOHN LITTLER and JOHN HENRY BANKS, Knutsford, Cheshire, ‘‘ An 
improved method of constructing furnaces, whereby more perfect com- 
bustion takes place, and the smoke from the fuel is more th hl 


, 1205, 

3718. ALFRED HOMPFRAY, Witley Lodge, Halesowen, Worcestershlre, ‘‘ Im- 
provements in the manufacture of coke, and in machinery or apparatus to 
be employed in the said manufacture.” 

3719. JOHN RIDLEY, Belsize Park, London, ‘‘ Improvements in apparatus for 
obtaining motive power.” 

3720. ALFRED Krupp, Essen, Prussia, ‘‘ Certain improvements in breech- 
loading ordnance.” 

3721. EDWARD SIMONS, Sheffield, ‘‘Improvements in the construction of 
shoes for horres and other animals.” 

3722, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in rooms and apparatus for photographing by 
artificial light.”—A communication from George Kendall Proctor, Salem, 
Massachusetts, U.S. 

3725. THOMAS KENNAN, Dublin, ‘‘ Improvements in fences, and latches or 
fastenings for the gates of same, which are applicable also as fastenings 
for other p ."—Tth December, 1868. 

3724. ALEXANDER MACKIE, Warrington, Lancashire, ‘‘ Imp ts in 


os of houses and other buildings or structures.”—1! ; 


Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 


3759. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and im apparatus for ring dist Ititudes, and 
angles.”—-A communication from Charles Auguste Constantin Eckold, 
Alexandria.” —10th " a 

3804. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘« Improvements in the production of motive power, and in the apparatus 
connected therewith.” — A communication from Lars Albert Leonard 
Soderstron, Rue de Bondy, Paris.—15th December, 1868, 


Patents on which the Stamp Duty of £50 has been Paid. 


3267. HENRY CAUSER ENSELL, St. Helen's, Lancashire, ‘‘ Smelting copper 
&c.""—18th December, 1865. 

$247. GEOKGE WARRINER, Little Ilford, Essex, ‘‘ Fire-places and furnaces.” 
— 5th December, 1865. 

3269. RICHARD ARCHIBALD BuOOMAN, Fleet-street, London, ‘‘ Generating 
steam.”—18¢h December, 1865. 

3265. CHARLES LIDDELL, Abingdon-street, 
STIRLING NEWALL, Gateshead, 
December, 1865. 

$290. JOHN MARTIN, Newman-street, Oxford-street, London, ‘‘ Door locks 
and latches.”—20th December, 1865. 

3319. GgoRGe TOMLINSON BOUSFIELD, 
Surrey, ‘ Sheet metal.”—22nd December, 

3300. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
** Steel and purified iron.”—2lst December, 1865. 

3306. GeORGH HAWKSLEY, Montrose-villas, Caledonian-road, London, 
“* Treads of steps or stairs.” —21st December, 1865. 

17. HERMANN HigscH, Rue du Mont Thabor, Paris, ‘‘ Screw propellers.”— 
3rd January, 1866, 





Westminster, and Rosexat 
Durham, ‘ Floating structures.”—i8(h 


Loughborough Park, Brixton, 
1865, 





Patents on which the'Stamp Duty of £100 has been Paid. 


$197. JOHN REDFERN, Hanley, Staffordshire, ‘‘ Raising the temperature of 
bg order to warm churches, conservatories, houses, &c.”—20th December, 

3177. JEAN MARIE HOSPICE AUGUSTE TAURINES, Paris, ‘‘ Balances, weigh 
bridges, &c.”—1i8th December, 1861. 

3183. ELI Stott, Ashton-under-Lyne, L hire, ‘‘ Collecting and removing 
the waste and dirt which which occurs in the process of spinning cotton, 
&c.”""—19th December, 1861. 








Notices of Intention to Proceed with Patents. 


3610. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in harvesting machines "—A communication from 
David M. Osborne, Auburn, New York, U.S.—26th November, 1868. 

3622. WILLIAM TRANTER, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms, and in lubricating bullets for the same.” 

3634. JOHN HEATON, Langley Mill, Derbyshire, “Improvements in the 
treatment of cast iron, and in the apparatus employed therein.” —28h 
November, 1868. 

3723. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in railway carriage wheels, part of which im- 

are applicable to locomotive wheels.” —A communication from 
David Philip Nickerson and Worthy Stevens Streator, Cleveland, Ohio, 
U.S.—7th December, 1868. 

2467. WILLOUGHBY MONTGOWERY MOORE, Balscadden Howth, Dublin, 
“* Improvements in invoice and other paper holders.” —6th August, 1868. 

=. JOHN — Glasgow, N.B., ** Improvements in water-closets.” 

, 1868. 

2498. DANIEL FRUWIRTH, Norwood, Surrey, and ABDIEL HAWKINS, Cam- 
berwell, Surrey, ‘‘An improved process for producing raised printing 
surfaces.”—10th August, 1868. 

2503. JAMES SaLMON, Manchester, “Improvements in printing ma- 





¢c A 

2507. ALEXANDER ARGAMAKOFY, Stockwell Green, Surrey, “ Improvements 
in the production, by means of photography, of printing {surfaces, adapted 
to lithography, ‘ypography, and chromotype."—A communication from 
Basile Bauler, St. Petersburg.—ilth August, 1868. 

2510. Epwarp PaGeT GILLAM HeEapDLY, Cambridge, “An improved 





type, composing and distributing machinery or apparatus.” 

9729. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“Improvements in spinning looms.” —A communication from William 
Gilpin, Vazemmes. France. 

3730. WILLIAM JOSEPHAT THICTHENER, Essex-road, Islington, London, 
“ Improvements in chronometer and other lever watches.” 

3732. JOSEPH Fitter, Birmingham, Warwickshire, ‘‘ Improvements in the 
manufacture of the nuts or screw boxes of table expanders.” 

3733, OSBBORNE REYNOLDS, Manchester,-‘‘ Improved means of signalling or 
communicating between the passengers, guard, and engine driver of railway 
trains in motion.” 

3734. RICHARD BROWN RopgN, Usk, Mi thshi 
the construction of breech-loading fire-arms.” 

3735. THOMAS SPEIR, Blackstone, Renfrewshire, N.B,, “ Improvements in 
machinery or apparatus for cultivating land.” 

3737. THOMAS LANCASTER, Bootle, near Liverpool, 





“Improvements in 


“Improvements in 
of fuel in furnaces, and for inducing more 





g the 
perfect combustion.” 
3738. FRANK WILLIAM MOss and GEORGE Moss, Leicester, ‘“ Improve- 
ments in the mode of and apparatus for preventing collisions on railways.” 
3739. GzorGe Cooper, Deptford, Kent, and JoHN COTTERILL, Shoreditch, 
“Improvements in app for the fi of crucibles 
and other hollow articles from plastic materials.’’ 
3740. CHARLES PHILIP COTTON and JOHN LIONgL LysTER, Dublin, ‘‘Im- 
provements in kilns for calcining limestone, ores, and mi 3.” 
3741, | WILLIAM HENRY POrTLs, Gray's-inn-road, ‘Improvements in 








n 

3742. JOHN Kigk and JOHN KIRK, jun., Wellington-street, Park-side, New 
Lenton, Nottingham, “ Impr in the fi of weavings 
made on bobbin, net or twist lace machines.” 

3743. JOHN BALL, jun., Nottingham, “ Improvements in machinery or appa- 
ratus employed in the cutting off the superfluous threads or fibres from 
spots, sprigs, or other devices made on lace or other fabrics.” 

3744. GEORGE PRESTON WHITE, Furnival’s-inn, ‘‘ Improvements in con- 
structing the roadways, platforms, or floors of bridges and other struc- 
tures.” 





$745. WILLIAM BAINES, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, “Improvements in ap for signalling and working the 
switches on railways, and for signalling in railway trains.’"—8th December, 


1868, 
3746. SAMUEL SMITH ANDERSON, Southgate-street, Bishop Auckland, 
, ‘ Improvements in apparatus for the manufacture of bricks, tiles, 
and other such articles from plastic materials.” 

3447. JosePH THOMAS PARLOUR, Southampton-buildings, Chancery-lane, 
London, “Improvements in adjustable blocks for supporting the keel and 
bilge of vessels in dock.” 

3748, FRANCIS MeaDOWSs, Red Lion-court, London, ‘‘Improvement in 
machines tor cutting strips of metal or other material, particularly appli- 
cable to cutting ‘ brass rule’ for use in printing.” 

3750. JAMES BOLTON, Bristol, ‘‘ Improvements in apparatus for burning 
animal charcoal.” 

3751. JOSEPH PARKINS, Brewer-street, Golden-square, London, ‘‘ Improve- 
ments in machinery for stamping, embossing, or printing in colours.” 

3753. ALFRED GEORGE GOODES, Newgate-treet, London, ‘‘ Improvements in 
the manufacture of cigars and ch its.” —9th Di ber, 3 

3754. WILLIAM GRIFFITHS, Mount-street, Grosvenor-square, London, “ Im- 
provements applicable to bits and bridles.” 

3755. JOHN NORMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in appa- 
ratus for grinding grain or other granular matters.” 

3756. WILLIAM HENRY PLATT, Ashton-under-Lyne, Lancashire, ‘‘ Improve- 
ments in the construction of shuttles.” : 

3757. WILLIAM GEORGE MANWARING, Britannia Ironworks, Banbury, 
Oxfordshire, ‘‘ Improvements in sewing machines.” 

3761. WILLIAM STIRLING JACKSON, Carter-street, Walworth, Surrey, ‘‘ An 








consumed.” aii 

3682 CHARLES HENRY CHADBURN, Liverpool, {‘‘ An impreved instrument 
for sketching and drawing.” 

3683. RICHAKD HORNSBY and 
works, Grantham, Lincolnshi 
machines.” 

3684, HeNRY KINSEY, Robin Hood Works, Nottingh 
steam and other boilers.” 

3685. WILLIAM SIMPSON and JOHN HUTTON, Northampton, ‘‘ Improvements 
in lubricating app , and the application of the same to machinery.”— 
3rd December, 1868. 

3686, Wiliam RopurT Lake, South Chancery-lane, 


JAMES EDWIN PHILLIPS, Spittlegate Iron- 
» “Impr ts in reaping and mowing 





“Ty 
4mpro 


ts in 








buildi 








p d method of treating bones and the products obtained therefrom, 
so as to render them available for various useful purposes.” 

8762. ISAAC SMITH, Almorah-road, Down-road, Kingsland, London, and 
JEAN FRANCOIS NICHOLAS BIESMAN SIMONS, Great St. Helen’s, London, 
‘Improvements in setting steam boilers.”— A communication from 
Charles Nelson, Troy, U.S. 

3763. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in roofing houses or other buildings.’"—A communication from Theophile 
Caranton, Fresnay-les-Chaumes, France.—10th , 1868. 

3766. JOHN PICKLES, EDWARD RAMSBOTTOM, SAMUEL HAGGAS, SAMUEL 
FOULDS, and JOSEPH SHACKLETON, Bingley, Yorkshire, and WILLIAM 
BERRY, | Bradford, Yorkshire, “Improvements in spinning and twisting 





y PP for watering streets, roads, gardens, and other 

places, extinguishing fires, attaching to fire engines, and other similar 
or analogous ag 

2511. Davip HILL and JOSEPH RICHARDSON, Stockton-on-Tees, Durham, 
GeorGe Nixon Duck, Coatham, near Redcar, Yorkshire, CUTHBERT 
GREENWOOD JOHNSON, Stockton-on-Tees, Durham, and WILLIAM FPAIRLES 
MASTERMAN, Aislaby Hall, near Whitby, Yorkshire, ‘‘ Improvements in 
the manufacture of iron and steel.” 

2517. CARL DigTRicH JULIUS SieTz, Bury, Lancashire, ‘‘ Improvements in 
the construction of furnaces for the recovery of soda from the waste lyes 
resulting from the boiling of esparto grass or straw, in the working and 
incinerating of the residue lting from evaporation, and in an imp d 
means of | it of any offennve odour.” 

2518. JAMES WILSON, Salford, I hire, “ Impr 
or sunshades for windows.” 

2525. WILLIAM PAYNE, Balham, Surrey, “ Improvements in steam cocks 
or valves, also applicable for hot or cold water.”—)2th August, 1868. 

2533. JOHN GRANT, Eton House, John-street, Hampstead, Middlesex, 
“Improvements in machinery for turning over the leaves of music books 
or pieces of music, applicable to music stands, pianofortes, organs, and 
some other kinds of musical instruments.” 

2540. HENRY KINNAIRD YORK, Grange Town Ironworks, Cardiff, “‘ Improve- 
ments in treating cast iron and other metals, and in apparatus employed 
therein.”~—13th August, 1868. 

2544. GEORGE NELSON, Leeds, Yorkshire, “Improved apparatus and means 
for disinfecting clothing, bedding, furniture, upholstery, and articles of 
like nature.”—14th August, 1868. 

2551. ROBERT ROBINSON and GRAY DENISON EDMESTON, Lancashire, ‘‘ Im- 
Pi ts in or applicable to lathes, and in mechanism for varying 
rotating speeds, applicable to other tools, machines, and shafting.” 

2552. ALFRED JOHN LEAK, King-street, Hanley, Staffordshire, and ELIAS 
LEAK, Longton, Staffordshire, ‘‘ Improvements in the mode of and means 
or apparatus for driving or ing hinery or apparat ployed in 
the manufacture of pottery and other like articles.” —15th August, 1868. 

2559. WILLIAM JOHN fiwpe, Burwash, Sussex, ‘‘ Improved means or appa- 
ratus for holding candles in the sockets of candlesticks, and raising and 
burning the ends out.” “ 

2560. ALEXANDER SMITH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of sugar, and in apparatus therefor.”—A communication 
from Robert Smith, Demerara. 

2568. GEORGE FRANCIS BRADBURY and THOMAS CHADWICK, Oldham, Lan- 
cashire, “ Improvements in sewing machines.”—Partly a communication 
from Auguste Serveau, Brussels, Belgium. 

2572. HENRY JOHN BEHRENS and EDWARD DART, Rue Ste. Appoline, Paris, 
Wg ennmne in machinery for obtaining motive power, parts of 
which imp mts are also applicable for other purposes.” —17th August, 


1868, 

2577. JOHN SAMPSON STARNES, Broad-street, Ratcliffe, Middlesex, “Im- 
provements in ship signal lamps.”—1*th August, 1868. 

2586. JOHN HENRY ATTERBURY, Ferry Bridge, Yorkshire, ‘‘ Improved 
machinery and means in connection therewith to be used in the manufac- 
ture of earthenware and other articles made from plastic materials.”—19h 


August, 1868, 

2601. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements 
in rotary engines.”—A communication from Frederick Ortlieb, Green- 
point, and Edward White, New York, U.S.—20th August, 1868. 

2609. JOSIAH LATIMER CLARK, Beechmont, Sydenham Hill, Surrey, ‘‘Im- 
provements in apparatus for communicating between the passengers, guards, 
and engine drivers of a railway train.”—2ls¢ August, 1868. 

2642. JoHN Jex LONG, Glasgow, Lanarkshire, N.B., ‘Improvements in 
reducing and cutting or dividing timber, and in the machinery or apparatus 
connected therewith.” 

2644, JoHw HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
inZcondensing the vapour of water and other liquids, and in the apparatus 
employed therein.”—A communication from Placide Nezeraux, Paris. 





ts in outside blinds 














2645. ALEXANDER MELVILLE CLARK, Chancery-lane, London, *‘ Improve~ 
ments in breech-loading fire-arms, and in the mode of capping or primirg 
the same.”—A communication from Paul Perret and Frangois , 


Paris. 

2646. RICHARD HARVEY, Bristol, ‘‘ Improvements in sewing machines.” — 
25th A 5 

2659. THOMAS WRIGLEY, Todmorden, L hire, ‘‘Certain improve- 
ments in furnaces applicable to boilers for generating steam or other 
4 . WILLIAM MAXWELL JACKSON and ROBERT GARsIDES, Kingston-upon- 
Hull, “Improvements in roofing tiles when being formed into a roof, and 
in the apparatus used in the manufacture of such tiles.”"—27th August 
1868, 














Dec. 25, 1868. 


THE ENGINEER. 


% 485 











2690, JOHN WILKINSON, | aed St. Helen’s Mills, Hunslet, Leeds, Yorkshire, 
ting carpets.” —31st Augu:t, 1868. 

2762. JOSEPH BURDETT, fd map J London, ‘‘ Improvements in the con- 
struction of machinery for making bricks. "— 8th , 1868. 

2778. ALEXANDER MELVILLE CLARK, Chancery- lane, London, “Improved 
means of instantaneously o} and of attaching them to the 
letters they contained.”—A pen hens amd mead Constant Jardry, Boule- 
vart St. Martin, Paris.—9th September, 1868. 

2828, ALEXANDER MELVILLB CLARK, C -lane, London, “ Improve- 
ments in aj cece for drawing off or bottling liquids.”"—A communication 
from David Perret, Boulevart St. Martin, Paris.—14th , 1868, 

2887. JOHN BLAKEY, Leeds, Yorkshire, “ en ag apparatus for stretching 
and repairing boots and shoes.”—19th ember, \ 

3058. JOHN HENRY JOHNSON, Lincoln's-inn- fields, he * Improvements 
in flyers em: joyed in twisting or spinning cotton and other fibrous sub- 
stances."—A commuuication from John Whitin, Whitinsville, Massachu- 
setts, U.S.—7th October, 1868. 

3120, CHARLES DENTON ABEL, South buildi Chancery-lane, 
London, “Improvements in screw prope! pellers.” "—A communication from 
Adolphe Aubert, Nogent le Rotrou, Eure et Loire, France.—12th October, 

1868. 








3338. LAURENT BERENGER, Rue Gaillon, Paris, — improved machine 
for ironing and pressing cloth or other , 1868, 

3416. OTHO GILES ABBOTT, Harrogate, Yorkshire, An improved appa- 
ratus for the distribution of sewage water, and other fluids.” —10¢h November, 
1868. 





3468. JAMES HOWARD and EDWARD TENNEY BOUsFIELD, Bedford, “ Im- 
provements in the construction of tubular steam boilers.”—14th November, 
868. 


1 

3528. BASHLEY BRITTEN, Red Hill, Surrey, “« Improvements in the construc- 
tion of fishing rods.”—20th November, | 

3578. JOHN PARRY, Manchester, “‘ Improvements in springs, and in the appli- 
cation of the same to mattresses, couches, and other upholstery purposes.” 
—25th November, 1868. 

3614. JOHN STEWART TEMPLETON, Glasgow, Lanarkshire, es B., 
ments in Brussels and Wilton carpets.”—27th November, 1»68 

3660. JONATHAN GRINDROD, Leighton House, near Neston, Cheshire, “Im- 
provements in the construction of screw ships or vessels, and in agp nen 
for the same, parts of which impr are also to paddl 


“ Improve- 





vessels.”"— 1st 1868. ag! 

3681. JOHN LITTLER and JOHN HENRY BANKS, Knutsford, Cheshire, ‘‘ An 
improved method of constructing furnaces, whereby more perfect combus- 
tion ge place, and the smoke from the fuel is more thoroughly consumed.” 
—3r 

3698, ARTHUR yi STERRY and FREDERICK LAMBE, Rotherhithe New- 
road, Surrey, and JOHN ForDRED, Blackheath, Kent, “‘ Improvements in 
the mode of treating “| Fee paraffin, and in apparatus to be used 
therein.” —4th December, 

3759, HENRI ADRIEN ceeceen, Sackville-street, Piccadilly, London, 
“Anew and improved apparatus for measuring distances, altitudes, and 
angles.”—A communication from Charles Auguste Constantin Eckhold, 
Alexandria, Egypt.—10th Dece 1868. 

3772. FRepeRICK WALTON, Staines, Middlesex, “Improvements in the con- 
struction of houses and other buildings or structures.”—1lih December, 


3804. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
“ Improvements in the production of motive power, and in the apparatus 
connected therewith.”—A communication from Lars Albert d 
Soderstrom, Rue de Bondy, Paris.—14th December, 1868. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be re- 
mitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London, 
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1152, 1s.; 1215, 10d.; 1870,°28, 4d.; 1374, 8d.; 1376. 1s. 2d.; 1393, 1s. 6d.; 
1399, 10d: 1404, 10d.; 1410, 10d.; 1412, Is. 8d.; 1415, 38, 6d.; 1416, 10d.; 
1420, 8d.; 1421, 10d; 1426, Is. 6d.; 1427, 10d; 1431, 10d.; 1432, ls. 10d.; 
oy 10d.: 1439, Sd.; 1441, 8d.; 1443, 8d.; 1444, 1s.; 1446, 8d.; 1451, 8d.; 1455, 

; 1456, 10d.; 1466, 10d.; 1488, 6d.; 1489, 1ed.: 1491, 10d ; 1492, 10d.; 1493, 
Tod. 1495, Is. 4d.; 1498, i0d ; 1503, 6d.; 1505, 8d.; 1506, 8d.; 1508, 8d; 1511, 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly fag Tur 
EnGineer, at the office of Her Majesty's Conmntatonare of Patents. 





: Class 1.—-PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, oe de. 





1848. F. Repicuirre, Hendre Mine, Flint, “ Mechani ts applic- 
able to pump buckets, and partially applicable to poke "— Dated 5th June, 
1864. 


This invention refers to a former patent, granted to the present patentee, 
dated 2ist June, 1867 (No. 1821). which comprised certain improvements in 
pump bucket and pistons, whereby (as described in the specification thereof) 
packing could from time to time be effectually adjusted as the same became 
worn away. In lieu of the arrangements described in the said specification, 
with the exception of the fork at the bottom of the pump, which may be the 
same as described in that specification, the patentee uses the following 
arrangements :— He constructs the bucket in divisions, one division being re- 
cessed to receive the packing or gearing, and another division being 
of sufficiently large diameter to allow the first mentioned division to fit 
therein, the packing or gearing being fitted in the recessed portion aforesaid. 
Across the recessed division a bar is secured, through which a screw or 
adjuster attached tothe fork above mentioned (or otherwise) works, and by 
operating on which, by means of a bar at the bottom of the pump, in similar 
manner to that described in the specification of the former patent, or by other 
means, one of the divisions is caused to move within the other, and the pack- 
ing or gearing is thereby out and adjusted. The bar at the bottom of 
the pump should be adjustable by means of rack and pinion, or other suitable 
mechanism, and a bar should be used across the unrecessed division to carry 
the fork and screw. 

1856. J. Genanp, Totton, Hants, “ Mechani ts for 
og Jrom fire, for lifting and lowering oem &c."— Dated eth — 


Sarddii 





This invention consists in the adaptation of the well-known system of lazy- 
tong levers with other mechanica] arrangements for facilitating escape from 
fire, for lifting and lowering weights, and for other analogous purposes. The 
invention is not described in detail apart from the drawings. 

1867. T. A. Westox, Birmingham, “ Apparatus for raising and lowering, 
moving or transporting, heavy bodies." —Dated 6th June, 1868. 

This invention relates to a peculiar construction and arrangement of appa- 
ratus applicable to windlasses, crabs, and capstans, whereby the load is made 
self-sustaining, and, where desired, a perfect control is obtained in the lower- 
ing motion, and consists, essentially in the application of circular or semi- 
circular inclines, and of frictional surfaces to the barrels, gearing and sustain- 
ing ratchet wheels of hoisting apparatus of all kinds, the action of the barrel 
and gearing being to uce sustaining gearing between the frictional 
surfaces, such surfaces being forcibly pressed together by the inclines both in 
— and lowering, whilst the pressure and friction serve also to sustain 
the load. 


1875. W. Lancan, Birmingham, “ Steam boilers.” — Dated 9th June, 1868. 

This invention refers to the construction of a self-feeding and steam gene- 
rating hollow bridge for steam boilers of any description made so as to fit 
within the fire box, and of suitable depth, and it is furnished with a number 
of longitudinal open fire tubes throug the depth or thickness of the bridge 
for the fire, the bridge is fed with water from the bottom, and also from the 
top of the boiler,by means of inlet pipes, and the generated steam is conveyed 
by means of an outlet pipe passing from near the top of the bridge.—Not pro- 
eeded with. 

1878. J. Bourne, Regent Park-road, London, Production and application of 
motive power.”"—Dated 9ih June, 1868. 

In generating heat by combustion instead of exposing ignited fuellaid upona 
grate to a draught of air produced by a chimney or otherwise, as is now done 
in common furnaces, the inventer discards the grate altogether, and blows the 
fuel and air (by preference made hot) into a hot chamber, which he terms a 
combustion chamber, the fuel, if solid, being first reduced to powder, or 
brought into the gaseous state, and, if liquid, being allowed to enter in a small 
stream, or in — or in| the state of vapour, and the fuel and the oxygen of 
the air diffused t) it the ber, and coming into contact 
with hot within it, enter into combination with the evolution of heat. 
—WNot proceeded with. 








Class 2.-TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 


Harness, £¢, 
1847. T. C. Guzcory, Glasgow, ‘ Spring to be applied to ratlway rolling stock, 
&c.""—A communication,— Dated 5th June, 1868. 


This ———- relates to an improved mode of applying steel blades to form 
oping, 9 ially adapted for the bearing springs of railway rolling stock, but 
suitable for various other uses.—Not proceeded with. 
1850. W. J. App1s, Sanna, Bombay, “ Carts.”—Dated 5th June, a 

Here the tee forms the bottom or platform of the cart of open 
work, below which is formed a box, as is usual in some description Fe 4 carts. 
This box has heretofore been formed of woodwork together 4 
suitable angle irons. ‘The sides of the cart are formed of an open 


Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 
plements of War or for Coast ‘Defence, Gun Carriages, &c. 
om, 5. Warnzer, Vienna, Germany, “ Central-fire cartridges.”—Dated 6th 
‘une, > 
Here the inventor provides the rear end of the cartridge case, which is 
made entirely of metal, with a central inner cavity for containing the fulmi- 
nate by which the cartridge is to be exploded. The fulminate is placed in a 
metal disc slightly dished, and = ided with one or more perforations, which 
disc is placed ~ the rear end of the cartridge, and there secured by pressure, 
the fu ined between the disc and the end of the cartridge. 
The cartridge L. is afterwards filled in the usual manner. The fulminate, 
when | exploded, communicates with and ignites the charge by means of the 
bef 


Im- 








by wood dro into suitable recesses in the = latform or bottom of the cart, 
e 


or connected thereto in any suitable manner. cover or top of the box is 
formed by the platform or bottom of the cart into recesses, in w! are fitted 
suitable beet or boards which are capable of easy insertion®@d removal 


therefrom. The wheels are formed of open segments of i — steel, which, when 
bolted together, form a kind of skeleton wheel, to the periphery of which the 
wooden felloe and iron or steel tyre are bolted. The space into which the 
nave is fitted is hexagonal in form, and the nave is of wood, through the 
centre of which is passed a short axle, which is square at the central portion, 
and is turned at the _— projecting from the nave, so as to fit into suitable 
collars or plummer blocks fixed to the platform or bottom of the cart. The 
axle is fixed in the nave by means of a key passing through both nave and 
axle, and secured in ition by means of gibs and keys, or other suitable 
means. The spokes, felloe, and tyre of the wheels are flush with each other, 
and he prefers to form the open segments of ordinary tyre iron. The wheels 
pass through and are enclosed by parts of the open framework forming the 
bottom or platform of the cart which project beyond the sides thereof. The 
cart is provided with asuitable pole and yokes when required to be drawn 
by oxen, or shafts may be fixed thereto, if desired, and the pole or shafts are 
arranged to be received and fixed in suitable sockets by means of pins passed 
therethrough, or in other suitable manner, and he applies such sockets at 
both ends of the cart, so that the pole or shafts may be fixed at either end. 
He also forms suitable sockets in the centre of the cart, so that the pole may, 
when desired, be passed vertically through the centre of the cart, and be 
used as a tent pole upon which a canvas or other cover is mounted, so as to 
form a tent over and around the cart, at which time legs are let down from 
the cart to retain it in a vertical position. 


1851. 0. T. Newroyx, North Egremont, and G. A. NEwtox, Liverpool, 
** Steam boiler and other Surnaces.””— Dated 5th June, 1868. 

The object of this invention is to supply atmospheric air in bulk, and ina 
cool state, on to the top furnace of freshly fed fuel in steam boiler and other 
furnaces, as described, instead of admitting the necessary air to support com- 
bustion through the fire bars and through the fuel as hitherto practised. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

1822. G. W. Rerwoups, Slam/ford-street, London, ‘‘ Bobbin holders for sewing 

machines.” — Dated 3rd June, 1868. 

The cotton used for sewing machines is usually re-wound from a large-sized 
bottom containing about 12,000 yards of cotton on to small spools containing 
from 500 to 1000 yards, which considerably increases the —— of the cotton, 
and is also the cause of much waste. Now the object of this invention is to 
lessen this expense and waste by having a bobbin hold: sufficiently large to 
take the largest-sized bobbin that would be required. This bobbin-holder is 
composed of a base which is screwed or otherwise fastened on to any conve- 
nient part of the machine, the sides of the said bobbix-holder being elastic, 
and a screwed spindle passing through thém near the top from the reception 
of the bobbin On the screwed end of the spindle is a nut or thumb-screw 
for regulating the tension, and on the other end is a projection taking into the 
side of the bobbin-holder so as to prevent the spindle from turning round when 
tension is applied.—Not proceeded with. 


144. C. D. Apet, Ri eyes | Chancery-lane, London, “Stopping 
motion for —Dated hth June 
1863. 

Tt is well known that in the frames for spinning flax, hemp, and other 
filamentous materials, when a thread is broken, the feeding rollers in continu- 
ing to deliver the sliver a magerial for the thread cause a certain waste, which 
may be of considerable importance where a number of frames are employed. 
Various contrivances have been proposed for preventing such waste, but none, 
of the existing arrangements fulil perfectly and economically the object de- 
sired. The present invention consists in a simple and cheap arrangement of 
apparatus for the above purpose, wherein a disengaging lever, brought 
directly into action by the breaking of a thread, is caused to arrest the motion 
of the respective drawing roller only thus stopping the supply of material for 
that particular thread without interfering with the action of the other parts 
of the machine. 


1846. R. B. Sawens, Glasgow, “ Weaving ornamental fabrics.”"—Dated 5th 
June, 1868. 

This invention has for its object the production, and a smple and economical 
manner of ornamental fabrics similar to fabrics of the ‘‘ Paisley Shawl” class, 
but with a perfect pattern on both sides, and suitable for zebras, shawls, 
plaids, and garments. The improved faric is woven by means mg em or 
equivalent — mechanism, and with what is known as “ full” harness.— 
Not proceeded 
1852. J, esl Manchester, “‘ New fabric or compcsition.”—Dated £th 

June, 1868. 

This invention consists in saturating jute, hemp, or other fibre woven into 
canvas cloth, or in its unmanufactured state, with gutta-percha in a soft or 
liquid state, and pressing layers of such saturated fibre or canvas cloth toge- 
ther whilst warm, so as to form a tough fabric of any required thickness, 
which may be used for the soles and heels of boots and shoes, and for other 
purposes. 

1857. A. Kerner, Halifar, ‘* Treating or preparing spun or twisted silk waste 
Sor dressing or combing.” *— Dated 6th June, 1868. 

This invention consists in the employment of a pair of feed rollers, with or 
without an endless apron, to feed gradually spun or twisted silk waste, or 
waste siik yarns or threads, to a revolving card clothed cylinder, which par- 
tially opens or takes out the twist, and receives the said waste upon its surface, 
from which it is taken in detached portions by a series of revolving or trave]- 
ling combs working in contact therewith at a quitker surface speed, and 
thence travelling in contact with another card surface, by preference an end- 
less car belt, running in contact with the cylinder, but at a slower surface 
speed, whereby the twist of the said silk waste or wash silk is taken out ready 
to be dressed or combed into fibre suitable to be respun.—Not proceeded 
with. 
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1866. T. Mercatr and T. Loneretiow, Shipley, Yorkshire, *‘ Looms.”— 
Dated 6th June, 1868. 
The object of this invention is to prevent the breakage of warp threads by 
reason of the shuttle stopping short of the shuttle box, and the invention con- 
sists in arrangements for effecting that purpose.-- Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, _ Implements, Flour 
Mills, &c. 
_—. S WILKINsow, Chelmsford, “ Spreading manure, dc.'—Dated 6th June, 


This. vente relates to certain improvements in machines or apparatus for 
the purpose of scattering or ee manure on land, whereby the quantity of 
manure is regulated and dance with the speed at which the 
conveyance is made to travel.— Not quent with. 

1879. J. S. Winson, Wade-street, Poplar, London, *‘ Imparting rotary motion to 
mills employed for grinding graw, c ffee, &c."—Dated 9th June, 1868. 

This invention consists in adapting a grinding mill or mills to a cart or 
truck, and in connecting the running wheels thereof, by means of toothed 
driving wheels and pinions, to the grinding cylinder of the mill.—.Not pro- 
c0eeded wii 








Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 


1855. A. STEPHEN, Middlesex Hegpital, ‘‘ Apparatus for ventilating buildings, 
$c." — Dated 5th June, 1868. 

This nn consists, essentially, in the use of a slide somewhat similar 
to a drawer, but surrounded on all sides with perforated metal, wire gauze, or 
other suitable material, whilst the front of the said slide is solid, or non- 
perforated ; this slide, which may be of any shape, is made to fit easily into 
a corresponding opening or frame made or fitted in the wall of the apartment 
to be ventilated, and the slide is drawn out more or less, so as to expose more 
or less of the ‘perforated surface, according to the degree of ventilation 
required. These slides, which, when closed, are flush, or nearly so, with the 
face of the wall, are intended to be situate at convenient or suitable intervals 
near the floor of the apartment for the admission of air, which is dispersed up- 
wards and laterally, but cannot rush directly forward into the interior of the 
apartment by reason of the obstruction presented by the front end of the slide. 
The foul air is allowed to pass off A. - any convenient outlets, provided 


with regulating valves or dampers, and situate near the ceiling.—Not proceeded 





d perforation or "re! in the disc which separates the 
one oun the other.—Not proceeded wit 
1873. S. Witters, Aston, near icin “ Double-barrel breech-loading 
arms.” — Dated &th June, 1868. 

This i ‘jon has refi to those _ guns known as drop-down guns, 
Instead of the hani for discharging the said fire- 
arms the inventor moet the following arrangement of parts :— In place of the 
ordinary h without the nose, or that part which 
is employed to ae the _Peteussion cap or striker, and he joints a pin and 
striker to each hammer immediately below the head or comb. The said 
striker consists of a rod, by preference, of a cylindrica] figure, on the rear end 
of which is an eye which enters a recess in the hammer, and through which 
eye and the hammer a screw pin is passed, so as to make a joint. The front 
ends of the said pins or strikers work in holes in the break-oif the said front 
ends of the pins or strikers being withdrawn into the break-off when the 
hammers are at half or full cock, and projecting through the face of the 
break-off when the hammers fall. The front ends of the said pins or strikers 
are flat or rounded, and the said pins or strikers work, by preference, in a 
slightly oblique direction. On the descent of either of the hammers, its pin 
or striker is driven forcibly through the break -off, and, striking the percussion 
cap in the base of the cartridge, discharges the cartridge. — Not proceeded with. 
1865. H. Riviere, Beyswater, and F. J. Baxen, Fleet-street, London, 

“ Machines and hand-tools used for closing the ends of central-fire and pin 
cartridges when loaded;""— Dated 6th June, 186%, 
This invention is not described apart from the drawings. 














Class 7.—-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
1858. M. Raz, Up Hall, Linlithgowshire, “‘ Improvements in lamps.”—Dated 
th June, 1868. 

Here, instead of the ordinary wick tube of one piece, the inventor makes it 
in two parts of any required dimensions, connected together. For ordinary 
lamps he makes the lower part about three-eighths of an inch wide, and the 
upper part of about two inches and three-eighths in width, the top of the 
upper part being of a curved or crescent shape. In the lower part he places 
an ordinary wick, and in the upper part a thin cotton braiding, to which the 
ordinary wick acts as a conductor of the oil, which passes in a wide and thin 
layer through the braiding, and, when ignited, presents a wide and thin 
frame, which rapidly absorbs oxygen from the atmosphere. and renders the 
combustion much more complete than in an ordinary lamp burner; and 
when light hydrocarbons are used he places at each side of the top 
part a plate, to deflect the air against the lower part of the flame. To 
prevent the thin braiding from carbonising too rapidly it is soaked in a 
solution of alum, and afterwards dried, and in some cases, when burning 
mineral oil, it is advisable to adda small quantity of vegetable oil, for 
enabling the flame to be steady with a less consumption of oil, 
The quantity of vegetable oil is slightly varied, according to the specific 
gravity of the mineral oil; but when the specific gravity is about 845 deg, 
loz. of vegetable oi] may be added to 9 1b. of mineral oil.—Not proceeded with: 


Class 8.-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparatwns, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Turning, Bleaching, Ducing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

1841. M. Henny, Fleet-street, London, “ Converting basic phosphates af lime 
into soluble acid phosphates of lime."—A communication —Duted 5th June, 
1868, 

The patentee claims, First, the employment of sulphurous acid for the 

rpose of acting on the basic phosphates of lime, in order to produce 
soluble acid phosphates and sulphite of lime; Secondly, the method con- 
sisting of the series or combination of ti described, for producing 
acid ‘soluble, phosphates of lime, and ‘sulphite of lime, by means of 
sulphurous acid, as explained ; Thirdly, the application of sulphite of lime 
for bleaching fabrics, and materials for fumigating plants, shrubs, and 
trees; for producing or reproducing sulphurous acid, and for obtaining 
sulphite of sola and insoluble sulphate of lime, as described; Fourthly, the 
mode of obtaining sulphite of lime by using sulphurous acid and carbonate of 
lime, as described. 

1854. R. Exvsrox, Bréckham, Surrey, and A. Srerrx, aes London, 
** Manufacture of glass or similar vitreous substances, & c.”"—Dated 5th June, 
1868. 





In order to produce glass or a similar vitreous substance, the inven‘ors place 
in a blast, cupola, or other suitable furnace, the glass-making materials— 
that is to say, sand or siliceous materials, and flux—it may be lime or other 
flux—together with fuel, and intermixed therewith ; and by the combustion 
of this fuel, urged by a blast, sufficient heat is generated to fuse the glass- 
making materials into a glass or vitreous substance, which | a be used for 
the purposes for which other glass is used.—Not proceesed 
1860° J. Dewan, Kircaldy, “ Arresting decay in certain eaputatle substances, for 

the 8 cf food and manure." —Dated 6th June, \w68. 

According to one important feature of this invention, the patentee subjects 
any quantity of grain which he desires to preserve, whether it be wheat, oats, 
barley, or other grain, and whether it be in a sound condition or in a condi- 
tion in which decay has already commenced, to the action of sulphurous 
acid, by immersing the grain in an aqueous solution of that acid, and allow- 
ing it to steep therein for a period of time sufficient to secure the thorough 
action of the acid upon it. He finds that an immersion of two hours’ dura- 
tion is sufficient for that purpose. He then dries the grain. 

1868. J. Youne, Kelly, Renfrew, N.B., “ Treating hydrocarbons.”— Dated 6th 
June, 1»68 . 

This invention consists essentially in heating and distilling hydrocarbons, 
such as paraffin, paraflin oil, and petroleum, in contact with or from alkalies 
or alkaline earths,—Not proceeded with. 





Class 9.—-ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads, 


1582. V.G. Bex, St. John’s Wood, London, ‘* Locomotive engines and tenders.’ 
— Dated \4th May, 168. 

This invention relates to improvements in locomotive engines and tenders 
intended to be used on railways provided with a central rail for facilitating 
the traflic over steep gradients and sharp curves. The improvements consist, 
First, in a novel arrangement for driving the horizontal wheels which are 
used to grip the central rail and retain the engine on the track when passing 
round dangerous curves, and also to increase the hold of the engine upon the 
track. Second, ina mode of coupling two engines together through the in- 
tervention of a tender when increased traction power is required, and enabling 
one engineer to manage both engines. The invention is not described apart 
from the drawings. 

1587. J. G. WALKER, Bonnington, Midlothian, Scotland,“ Dressing stone, dc.” 
—Dated 14th May, 1864. 

Here, in place of actuating the mechanism employed solely by an engine 
formed as part of or fixed to it, the mechanism may be arranged without an 
engine attached, in which case the driving shaft, with the cam affixed thereto, 
18 actuated by a belt, or by spur gearing, or by a pitch chain and wheels. The 
bed or slide upon which the dressing machine is carried is constructed either 
to rest on the material being dressed, or it may rest upon a table or other 
support in proximity tothe material, and the bed may either be horizontal, 
vertical, or situated at other required ‘angles. The saddle carries a cross slide 
on which a centre for a movable lever is fixed, and as the cam revolves the 

necessary reciprocations of the lever which carries the dressing tool are effected, 
The depth of cut is regulated by one or more set screws, and the intensity of 
the blow governed by springs, weights, or otherwise.—Not proceeded with. 
1588. W. R. Lake, Southampton-buildings, Chancery- -lane, London, “ Apparatus 
for marking or directing boxes and parce!s,’—A communication.—Dated 14th 
May, 1868. 

This ap tus consists of a revolvi ing type wheel, which has its bearings in a 
forked handle in close proximity to an ink-roller, being held in contact there- 
with by suitable springs, in such a manner that, by rolling the said type-wheel 
overthe cover of a box or other surface to be marked, the types in sweeping past 
the ink roller take up a supply of ink, and on coming in contact with the 
surface to be marked the ink taken up by the types is transferred to the said 
surface, and the operation of marking is performed with great dispatch and 
neatness. The invention consists, also, in an ink roller composed of a hollow 

lindrical reservoir, perforated with small holes, and surrounded by a strip of 

cloth or other absorbent material in combination with a type wheel, in such 
o manner that 0 number of impressions can be made with the type-wheel 
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without the necessity of re-charging the ink roller, The invention consists, 
further, in the arrangement of raised flanges on the surface of the type-wheel 
in such a manner that the wheel, on being rolled over the surface to be marked, 
is kept from tipping over side ways, and a neat and perfect impression is 
obtained. The said invention consists, also, in the arrangement of a stop in 
combination with the type-wheel and ink roller, in such a manner that the 
correct starting point of the type-wheel is determined ; and the invention con- 
sists, finally, in the arrangement of a spring to carry the type-wheel back to its 
starting point as soon as the same is lifted from the surface to be marked.— 

Not proceeded with, 

1689. T. J. Garuercoie, Homerton, and T. R. Comyy, Hackney, Middle- 
sex, ** Frames and furniture for umbrellas, parasols, &c.”—Dated 1ith 
May, 1863 

This invention consists, Firstly, in the application of a stay to the frames 
ef umbrellas, sunshades, parasols, and other such like articles; Secondly, in 
means of fastening the ends of the ribs and stretchers of the umbrella, sun- 
shade, or parasol to the running socket and socket at top of umbrella stick.— 

Not proceeded with. 

t FP. Hype, Stockport, “ Construction of bevel gearing.’—Dated 15th May, 

68. 

This invention consists in casting every description of toothed bevel wheels 
with two sets of teeth placed back to back for the purpose of economy in the 
construction, in combination with great facility in increasing or reducing the 
speeds of the driving shafts or parts of machinery.—Not proceeded with. 

1596. S. Cuamperrs and C. Broapueap, Shefield, “ Preventing the radiation 
of heat from steam pipes, &c."—Dated 15th May, 1868. 

Here the inventors first cover the steam pipe, cylinder, or boiler with coiled 
hay or straw bands steeped in cement, and then plaster these over with a 
cement or composition made of ganister, oak bark, cow’s or other hair, and 
coal or other tar well mixed and ground up together to the consistency of 
plaster or cement.—Not proceeded with. 

1598. A. V. Newton, Chancery-lane, London, ** Liquid meters."—A com- 
munication.— Dated \ith May, 1868. 

This invention is not described apart from the drawings. 

1600. W. and G. B. Smiru, Kennington Park-road, Surrey, ‘‘ Dry and wet gas 
meters.” —Dated 15th May, 1868. 

The patentees claim, First, the employment in the construction of the 
diaphragms of dry gas meters of a broad bottom rim of or about the same 
width as the working portion of the leather composing the diaphragm, into 
and through which the disc is free to pass, in combination with the particular 
method or methods for the construction or formation of the diaphragm of dry 
gas meters, whereby the leather neither bags nor tightens on the rims, all 
)stantially in manner and for the purposes described and illustrated in the 
ings; Secondly, the improving of the registration of dry gas meters in 
i by the employment of apparatus constructed and acting substantially as 
cribed and illustrated in the drawings; Thirdly, the construction, arrange- 
ment, and method of action of eccentric valves for dry gas meters, substan- 
tially as described and illustrated in the accompanying drawings; Fourthly, 
the method of and apparatus for keeping water at its proper level in compen- 
sating wet meters, as described. 

1604. J. G. Toxcve, Southampton-buildings, Chancery-lane, London, ‘* Appa- 
ratus for sewing or stitching together the numbers or separate parts of a 
volume in the operation of bookbinding.”—A communication.—Dated 15th 
May, 1468, 

This invention has reference to a previcus patent granted to J. G. Tongue, 
dated 10th January, 1863 (No. 98). The details of the invention are too 
voluminous to be produced he e.—.Vot proceeded with. 

1605. W. Rute, Camborne, Cornwall, ** Apparatus for dressing metallic ores.” 
— Dated \6th May. 1868 

Here the inventor employs a table circular in form, and with a roughened 
surface, and having an inclination towards its centre, which is cut out, and 
is made to revolve slowly, and during its revolution the metallic ore and the 
earthy and other foreign matters from which it has to be separated, are 
allowed to fall in a semifluid state upon the periphery of this table, and, 
owing to the inclination of the table towards the centre, the earthy and other 
foreign matters gradually descend through the hole in the centre, leaving the 
heavy metallic ore, which is afterwards washed off, as it reaches a certain 
point in the revolution of the table, into a separate receptacle by a strong 
stream of water being allowed to flow over that part.—Vot proceeded with, 

H. J. H. Kine, Auchinrole, and A. Parricx,‘‘ Gauges or apparatus for 
ascertaining pressure.’ —Dated 16th May, 1868. 

This invention is not described apart from the drawings. 

1611. J. Apams, Edinburgh, Cooking ranges.” — Dated \6th May, 1868. 

This invention consists in forming the side plate of the fire-grate near to 
the oven with one or more openings in it through which ignited fuel from the 
grate may pass and rest upon a second set of fire-irons of separate construction ; 
these fire bars being situated in a flue or space which surrounds the oven. The 
part of the flue beneath the fire-bars has an opening forward in it through 
which cold air passes, and passing up through the space between the bars and 
fuel resting therein maintains the combustion of the latter ; the heat and flame 
thus given off passing through the flue, and thereby heating the oven on 
escaping to the chimney. An opening is formed on the front of the range, 
and provided with a door, which can be opened or closed at pleasure. The 
fire-bars are formed with recesses at intervals, and their bottom and sides 
constitute inclined planes, thus facilitating the falling off of the ashes and 
dirt produced by the combustion of the fuel. 

16 3. W. Autpay, Birmingham, “ Bellows.” —Dated 16th May, 1863. 

The patentee claims fixing inside the bellows two screwed collars, and 
making or fixing on the end of the bellows pipe a screwed collar, which 
mentioned screwed collar, by being engaged with one or other of the screwed 
lars in the interior of the bellows, either fixes the bellows pipe in position 
for use, or packs the said pipe in the interior of the bellows for transit. 
Also making or fixing a screwed collar in the interior of the cope of the 
bellows, and a screwed collar on the end of the bellows pipe, for fixing the 
s pipe in position for use, the said bellows pipe being packed ‘for transit 
z unscrewed from the cope and pushed inside the bellows and fixed 
there, substantially as described and illustrated. Also the use of a plain socket 
and collar and screw pin for fixing the bellows pipe in position for use. 

1614. A. Parxes, Birmingham, ** Manufacture of parkesine, or compounds of 
4 xy/line to render such materials more suitable for making billiard balls, 

ic.” Dated \6th May, 1868. 

In order to produce a white material without increasing unduly the specific 
gravity of the compound, the patentee mixes with the dissolved pyroxyline, 
and other matters commonly used in the manufacture of parkesine, white 
starch, either such as is manufactured commercially from wheat, rice, pota- 
toes, and other matters, or such as are known as arrowroot, tapioca, or it may 
be other amylaceous substances. There is much other detail. 

1618. W. R. Lake, Southampton-buildings, Chancery-lane, London, ‘ Manu- 
facture of iron and steel.” —A communication.—Dated 16th May, \858. 

This invention has reference to the manufacture of iron and steel by the 
Bessemer or pneumatic process, and its chief object is to facilitate the 
repairing of the linings of converters. 

1623. G Watson, Bromley-street, Commercial-road, London, ‘‘ Apparatus for 
raising and lowering weight.”’"— Dated 16th May, 1*63. 

This invention consists of an improved pulley block constructed in the fol- 
lowing manner:—The patentee employs a pulley sheave having chambers, 
sinkings, or feathers on its periphery to receive the links of a chain; this 
pulley is attached to the worm-wheel acted on by a worm or screw having a 
spindle which may be worked by chain-wheel and endless chain, lever handles, 
band rope, or etherwise. 
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1624. W. Newnam and K,. Kirt, Vaurhall, Surrey, “ Preparing /iltering 
surfaces for the depuration of fluids.” — Dated \8th May, |*68. 

The inventors state that after repeated experiments they have arrived at a 
simpl i id practical means of obtaining filtering surfaces of equal 

ery part, and their invention is based upon the application of 
neutral substances on filtering surfaces by the agency of the fluid under treat- 
nent operating under pressure.—WNot proceeded with. 
. L. Gotpsteinx, Bradford, Yorkshire, ‘‘ Umbrella and parasol cloths.”— 
Dated txth May, '868. 

This invention ates to those cloths or fabrics used for the covers of 
umbrellas and parasols, which » manufactured either of alpaca, mohair, 
, or China grass, in combination with either cotton, linen, or silk, and 
t improvements consist in having such cloths or fabrics produced with a 
border of silk, cotton, or other fibrous substance of a distinctly different colour 
to the body of the piece or fabric.—WNot proceeded with. 

1631. E. P. H. Vaucuan, Chancery-lane, London, “ Construction of pipes for 
smoking.” —A communication.— Dated \9th May, 1468. 

This invention consists in certain improvements whereby portable pipes for 
smoking tobacco are produced which possess the important advantage con- 
nected with the oriental ‘‘nargigli” or ‘ hookah,” 
n through water. 
say, the bowl and pipe attached thereto, the water-holder or reservoir, the 
mouthpiece, and the joint piece to which the bowl and mouthpiece are con- 
nected with the water-holder or reservoir. 

1633. J. Fuacnre pn, Bosinghall-street, London, “ Cases for pipes, &c."—. 

communication.— Dated 19th May, 1868. 

This invention consists in manufacturing the cases for pipes of vulcanite, 
ebonite, or hardened india-rubber. The cases are made in two parts or 
halves, each of which is lined with silk, or other desired material. The 
halves are then connected together by hinges, and fitted with a eatch.—Wot 
proce ded with. 

1635. J. Sveen, Glasgow, ‘‘ Cask washing apparatus.” —Dated 19th May, 1868. 

This invention comprises the use of a large dise or chuck plate fixed on 
the overhanging end of a horizontal shaft, made to revolve backwards or 
forwards at any convenient speed. A series of cradles te receive the casks is 
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arranged in a circle on the face of the disc, and these cradles are mounted on 
journals conneeted by bevel gearing with each other, and actuated by suitable 
gearing. The easks are placed in the cradles with their axes coinciding with 


in which the smoke is | 
The pipe consists, essentially, of four parts, that is to | 





the cradle journals, and when the machine is in action each has a rotation 

about its own axis combined with the motion due to being carried round by 

the rotating disc.—Not proceeded with, 

1637. D. A. Coorer, Worcester, ‘‘ Fastenings for gloves.” —Dated \°th May, 
1868. 

The patentee claims the combination of a stud or head to be engaged with 
the button-hole of the glove or article of dress to be fastened, with a projecting 
plate or flange, or ears, under which the button of the glove or article of dress 
to be fastened engages, substantially as described and illustrated in the 
drawings. 

1633. J. Pottocx, Birmingham, ‘‘ Apparatus for drawing corks."—Dated 19th 
May, 168. 

This invention relates to an instrument or apparatus to be used with an 
ordinary corkscrew, consisting essentially of a curved rod, bar, or support 
provided at bottom with a ring or collar, the said instrument or apparatus 
being constructed, applied, and used substantially as described and illus- 
trated, whereby the necessity for holding the bottle between the knees, or 
applying the hand to the body of the bottle while drawing the cork, is 
obviated. 

1641. H. H. Jounson, Cannon-sireet, London, ‘‘ Advertising in railway tunnels 
and cuttings.” — Dated 20th May, 1868. 

Here the inventor arranges a series of fixed pictures or designs, each in a 
different progressive attitude or position, upon the wall of a tunnel or cutting, 
and the illusive effect of their apparent motion is produced upon the passen- 
gers in a train travelling past the pictures.—Not proceeded with, 

1642. J. Kennett, Eastbourne, *“‘ Ventilating sewers.”—Daled 20th May, 1868. 

This invention consists in ventilating the sewers by connecting the same 
with the street lamps of a town or place by inserting a tube or duct in the 
crown or other convenient part of the lamp-post. 

1644. R. Frognticu, Mildmay Park, London, ** Opening sardines.”—-Dated 
20th May, 188. 

Here an instrument is employed one jaw of which is pointed and formed 
with a suitable cutting edge, and somewhat in the form of one jaw of a pair 
of shears, whilst the other jaw is provided with a pair of rollers or discs 
mounted on a suitable axis, and between which rollers the other jaw is caused 
to work. 

1650. W. F. Batuo, Birmingham, ‘‘ Machinery for planing or shaping metals, 
&c."’—Dated 20th May, 1868. 

This invention relates to a new arrangement of machinery for the purpose of 
planing or shaping the sides of various articles by means of cutting tools 
acting simultaneously on different parts or faces of the work operated upon, 
The machinery consists of a frame in which the patentee mounts in suitable 
bearings six or any convenient number of spindles arranged, by preference, in 
a horizontal position, and radiating to a fixed point in the centre of the said 
frame. All the spindles are driven simultaneously by suitable bevel gearing, 
and each spindle carries a cutting tool similar to the roughing-out drill used 
in the slot drilling machine, and every cutter is placed at right angles to its 
neighbour. The object to be operated upon is carried between centres or 
spindles carrying vices connected to a top-and-bottom frame, and these two 
frames are connected by three vertical shafts, which work in bushes placed in 
the main frame of the machine. A vertica] feed motion is given to this 
tripod frame by means of a screw or rack connected to its lower part, and 
driven by suitable gearing from the main driving shaft of the machine. 

1652. L. Potner, South Lambeth, Surrey, * Safety stopper for botties.”"—Dated 
20th May, 168. 

This stopper is composed of a short india-rubber or cork tube, into the 
upper part of which is inserted a ring, the said ring being attached by tying, 
or’any other way, with the compressible tube. A screw-shaped peg, as thick 
as the inner diameter of the tube, having a conical head, is introduced in the 
tube at the lower part. It runs through the said tube and ring, and is fitted 
at its upper part with a sound screw nut. The stopper thus fitted is intro- 
duced into the neck of the bottle to be closed, and if the screw nut is turned 
to the right-hand with the fingers, the conical head of the sc shaped peg 
ascends and forces its way in the compressible tube, which yields according to 
the pressure which is given by turning the nut; and as the lower part of the 
necks of bottles has a conical shape, it is impossible for the most powerful 
pressure of gaseous liquids to drive out the stopper, which may be gently 
pulled out by merely turning the screw nut towards the left with the fingers.— 
Not proceeded with, 

1654, D. Jones, Hackney-road, and J. Jacksoy, Ann-street, Ratcliffe, Middle- 





















sex, ** Apparatus for imparting heat to the feet and body whi'st travelling or | 8P : { L 
| with gravel, sand, or chains, is used for cleansing. 


otherwise. '’—Dated 20th May, 1868, 

This invention consists in employing the heat derived from the flame or 
flames of a lamp, candle, or gas arranged within an apparatus, which may be 
either portable or a fixture, and upon which the feet are placed after the 
manner of a footstool.—Not proceeded with. 

1657. W. Encianp, Bristol, “ Apparatus for measuring liquids.”— Dated 20th 
May, 1808. 

The chief object of this invention is to enable retailers to measure small 
quantities of liquids for their customers while in the act of drawing out the 
same from the supply cask or other vessel. Thisis effected by applying to the 
cask or vessel a two-way cock fitted with a graduated measure, which is to 
receive the liquor from the cask, and will indicate with precision the quantity 
of liquor drawn out. From this graduated vessel the liquor is discharged by 
giving the plug of the cock a further quarter turn, which will simultaneously 
shut off the supply and open a passage from the graduated vessel to the dis- 
charge opening, and allow the liquor to run into a jug or other vessel provided 
to receive it.—Not proceeded with. 

1658. A. V. Newron, Chancery-lane, London, ‘‘ Sewing machines.”—Dated 20th 
May, 1868. 

This invention consists in the application to sewing machines of a direct 
motor which does not require any gearing for transmitting the motion, and 
which is placed under or in the table upon which the sewing machine is 
mounted, the motive mechanism being so disposed that it allows of the 
machine being driven at a uniform speed for several consecutive hours. This 
motor consists of a numberof spring barrels which gear into each other for 
the purpose of combining their power, their motion being regulated by means 
of a flyer having movable or adjustable wings which allow of the speed being 
accelerated or retarded as required. The motion of the machine is arrested 
by a stop or brake arrangement. 

1663. J. Convers, Paris, ** Crarks.”-— Dated 20th May, 1868. 

The object of this invention is to render cranks and crank shafts or axles 
more durable than at present. According to this invention, having made a 
crank or the crank shaft with its crank arms and crank pin or part joining 
the outer ends of the crank arms, the inventor perforates or hollows out the 
crank pin or part joining the outer ends of the crank arms, that is to say, he 
drills, bores, or otherwise forms an opening or passage in or through such pin 
or part, and in the said hollow, opening, or passage he places, fits, or fixes a 
pin or bolt, made before hand, so that of course its fabrics are not cut by the 
crank arms. There is thus an intemal pin or bolt in the hollow socket, staple, 

ing formed in the part joining the ends of the crank arms.— ot pro- 





or creasing tucks in cloths, &c."—A communication,— Dated 20th May, 
1868. 

This invention relates to sewing machine gauges, and the chief object of the 
invention is to afford the means whereby the line of a tuck ina piece of cloth 
or other material may be marked or creased without the cloth being first 
folded.—Not proceeded with. 

1668. E, A Cuameroy. Paris,“ Liquid or gas meter.”— Dated 2\st May, 1868, 

The patentee claims, First, constructing apparatus for measuring the flow 
of fluids or gases wherein the rise and fali of a valve, according to a greater 
or less flow of fluid passing through, is caused to produce a correspondingly 
varying area of inlet orifice, and at tie same time causes motion to be imparted 
to registering mechanism in exact proportion to such different areas, and con- 
sequently also to the quantity of fluid or gas passing through, substantially as 
described ; Second, the general arrangement of apparatus for measuring the 
flow of fluids or gas described. 

1671. J. Booru, Birmingham, “Fastenings for bags of paper.” — Dated 21st May, 
1868, 

he following has reference to a paper bag of the kind called a square bot- 
tomed bag. After the bag has been made, but before the triangular flaps at 
the bottom are pasted down on the said bottom, the inventor inserts a ring of 
india-rubber (by preference vulcanised), under the angle or point of one of the 
said flaps, in such a way that the point of the said flap passes through the 
ring, and he then pastes the said flap down in the ordinary way. The ring of 
india-rubber is thus secured to the bottem of the bag, very near to its middle, 
and after the bag has been filled and its mouth closed by turning down its 
top, tbe ring of india-rubber can be readily stretched and passed over the top 
of the closed bag. The mouth of the bag is thus fastened down more rapidly 
and economically than by the ordinary method of tying with string.—WNot 
proceeded with, 

1678. J. Staniey, Coventry, ‘‘ Sewing machinery.”—Dated 24th May, 1868. 

This invention is not described apart from the drawings. 

1682. F. E. B. Beaumont, The Garrick Club, and C. J. Appiteny, Emerson- 
street, Southwark, ‘* Apparatus for drilling rock and stone for blasting and 
other purposes.’’—Dated 2\st May, 1868. 

The patentees claim arranging apparatus for drilling rock by means of 
diamond or gem drills in such manner that the feed forward of the drill may 
be positive so long as the drill meets with no mere resistance than it can 
safely overcome, but that, as soon as the sesistance becomes excessive, the 
abutment of the drill may yield slightly, and in @oing so may separate the 
feed mechanism from the driving gear. They also e)aim the arranging appa- 
ratus for drilling rock and stone, substantially as deseribed. 

1684. R. Rayner, Lower Clapton, “‘ Frictional gearing.’"—A communication.— 
Dated 2\st May, 1868. 

This invention consists in constructing or forming the working face or faces 
of friction wheels or gearing of one or more layers of india-rubber, or other 
soft and elastic material, in combination with a protecting -layer of leather, 
































= 

felt, or other flexible or rigid material, in such a manner that a more efficient 

friction surface is obtained, which effectually prevents the friction wheel 
pulleys stipping when in contact.—Not proceeded with, nies 

1635. A. M. Cuarx, Chancery-lane, London, “ Differential gearing applicable 
to lifting jacks, cranes, windlasses, d&c."—A communication.—Dated 2 
May, 1868. ad 

This invention is not described apart from the drawings.—Not proceeded with 
1688. C. Mote, Farringdon-road, London, ‘‘ Manufacture of Pa d 

22nd May, 1868. : of boots.” — Dated 

This invention is not described apart from the drawings. 

1692, J. Ouny, Blois, France, ** Apparatus for measuring liqui “4 
—Dated 22nd May, 1868. , re gases, cc, 

This invention is not described apart from the drawings. 

1694. R. K, Bowtey, Upper Sydenham, Kent, “ Floral devices.” —A communi. 
cation.—Dated 22nd May, 1868. 

This invention consists of a peculiar combination of plant or bouquet holder 
and water jet, the jet being so situate and shaped in reference to the form of 
flower holder, as to throw a sheet or thin film of water over the holder whe 
charged with the bouquet, thereby causing the bouquet toappear as if it de 
covered by a glass shade.—Not proceeded with. ys , 
1700. T. Asnrogp, Birmingham, ‘* Gas tube hooks or fastenings.”—Dated 23rd 

May, 1868. . 

This invention consists in the construction and arrangement of certain parts 
of machinery for the manufacture of gas-tube hooks or faste nings from heated 
strip iron, whereby the cutting off of the blank and the piercing of the notch 
or shoulder end of the blank are effected in the same machine, and an unbent 
gas hook or fastening made at each stroke of the machine.—Not proceeded 
with. 

1714. H. Fercuson, South Wharf-road, Paddington, and A. Mutvey, Kil- 
burn, ‘‘ Machinery for cutting tenons and shoulders.”—Dated 25th May, 
1868. 

This invention relates to certain improvements in machinery for cutting 
tenons and shoulders of rails or other work in wood, whereby the use of saws 
is entirely dispensed with, and the tenon and shoulder are cut at one Operation, 
—WNot proceeded with. 

1716. W. W., R., and M. W. Jounson, Limehouse, “ Manufacture of sheets of 
lead or tin, &c.""—Dated 15th May, 1868, 

This invention has for its object the imparting to the surface of sheets of 
lead or tin, or alloys or compounds of these metals, a slightly roughened 
surface, which not only gives to the surface of the sheets an appearance similar 
to deadened or frosted silver, but also facilitates the uniting one sheet to 
another by a solder joint.—Not proceeded with. 

724, J. Apams, Cork, ** Washing or cleansing casks or barrel. 

May, 1868. 

e improvements have relation to that y rular class of machines 

wherein casks or barrels are caused to revolve end over end, and in the direc- 

tion of their circumference, as well as every intermediate position, by the 
rotation of the main or driving shaft on which the machinery is s Isp nded. 

The present patentee forms two circular frames or rims, one fitting within the 

other, the inner frame being fitted to move freely around the circumference of 

the outer frame, and resting upon suitable bearing plates attached thereto, 

In two suitable standards the outer circular frame is suspended on two 1 

shafts in the direction of its diameter. One shaft is fixed to the outer cire 

frame, and revolves with it, whilst the other shaft is statio 
circular frame revolves upon it. On the inner end of the ior shaft 
which projects within the outer circular frame a pinion is fixed, whilst on the 
other end is a ratchet wheel into which a pawl stop gears, by which the shaft 
is prevented moving in one direction, though free to move in th opposite, 
whilst the outer circular frame revolves upon it. ¢ he circumference of the 
inner frame he forms or attaches thereto a spur w y 
round the periphery, which gears into the pinion on th 
the inner circular frame are fitted longitudinal bars in the 
length of the 
circular form of the cask, project into the recess just formed. Th 
dropped and secured on the opposite side by chains or straps hooked on each 
side of the longitudinal bars. By means of the combined rotary motion of the 
outer circular frame on the main shaft, and that of the inner circular frame 
through the spur wheel and fixed pinion, the cask in its revolutions is caused 
to assume the various positions already described; or by throwing the stop 
pawl out of the ratchet wheel, and allowing the pinion to revolve w the 
spur wheel, the cask will rotate without changing its position. Water, mixed 
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direction of the 
cask, from one side of which two fixed straps, fitting the 


cask is 











1730. J. R. WittiaMs, Liverpool, ** Pointing and numbering sheets or rolls of 
paper.” —Dated 36th May, 1368. 

The object of this invention is to provide machinery by which paper can be 
printed in a web or a continuous roll of any length in one or more colours of 
ink, and, after being printed, can be cut into sheets of any convenient size as 
it moves forward on tapes, when, as a separate sheet, it is numbered and 
perforated, and again cut, if needful, into any necessary size, and folded so as 
to be made into all kinds of printed check work, and particularly drapers’ 
counter check-books.—Not proceeded with, 

1738. W. B. Lornp, Hampstead Heath, “ Portable fillers."—Dated 26th May, 
1868. 

This invention relates to the arrangement and combination of filters 
with pocket drinking flasks, or other portable vessels or receptacles, a flexible 
tube being combined rewith for the purpose of wing the air from 
the flask or vessel by such when it is placed in th be filtered, such 
tube also acting as asyphon when a continuous s of filtered water or 
other fluid is required. 












1739. W. Apkins, Birmingham, “ Stocks and dus."—Dated 25th May, 
1868, 

This invention consists in making any three dies (which is the number the in- 

ventor prefers using) on the dovetail principle, l-tttng them in on the top side, 











and level with the surface of the stock, or allowing them to project, ifrequired, 

on the lower side, and holding them in position by a top plate with slotted 

holes for passing over the screws, by which the plate is held in position in the 
al manner, or by equivalent means.—Not proceeded with. 

1751. J. Scnout, Berwick-steeet, Soho, London, “‘Gas burners.”—Dated 27th 
May, 1863. 

This invention consists, First, of a guard or protecto 
ing the same to be used in combination witn a plat or other metal yas- 
light improver or perfector, for the purpose of preventing the same from 
being accidentally displaced or put out of adjustment on the burner, or 
from being accidentally bent or otherwise injured. Secondly, in the adapta- 
tion of a platin mor other metal light perfe with or without a guard, 
to a double or cross cut “ batswing”’ burner ha g two or more slits cut 
therein. Thirdly, of a revolving smoke consumer and diffuser adjusted 
over the flame of any gas burner, in order that, by reason of the elevated 
temperature it attains, it may consume the smoke arising from combustion 
ofthe gas. 

1752. J. Retpy, Doddington-grove, Kennington-park, “‘ Pickaxes, &c."—Dated 
28th May, 1868. 

This inventton is not described apart from the drawing. 

1753. H. and F. Battery, East Retford, “ Valves for the passage of air, water, 
dc.""—Dated 28th May, 1868. 

The body of this valve may be made of any of the usual forms, and with 
any suitable number of connections. In one side thereof (by preference, the 
upper side or top), immediately opposite to the valve seat, is formed an open- 
ing of rather larger diameter than the valve itself, and having a screw thread 
on its interior circumference. Into this opening is screwed a cover having 
an octagonal or other suitably formed collar, so t eadily screwed 
in or removed by means of a spanner or key 1 the centre of this 
cover passes the valve spindle, the upper part thereof working through a 
stuffing box attached to or formed in the upper side of the cover. The upper 
end of the spindle is provided with a wheel or handle for turning the same, so 
as to open or close the valve, which Jatter is attached to the lower extremity 
of the spindle. The valve is provided with three or more straight guides 
working inside the seat to keep the former in its proper position. 

1754. R. Feu, Robinson-row, and R. Bartow, Shacklewell-lane, London, 
“ Apparatus for preventing waste of water in or from water-closets, and 
drinking fountains, cisterns, tanks, &c.” —Dated 28th May, 168. 

This invention, as applied to water-closets and drinking fountains, consists 
in combining with the service pipe, in the manner hereinafter described, a 
peculiar three-way cock, in connection with a compressed air vessel. This 
peculiar three-way cock has about one-third of the diameter of its plug cut 
away, so as to leave an opening or space inside the body of the cock for the 
forming of a communication between two out of the three passages leading 
from the barrel of the cock. This cock is situate under the balance bar of 
the closet when applied thereto, a lever in connection with the balance bar 
being coupled with the key or plug of the cock. The service pipe is con- 
nected with one of the openings in the barrel of the cock, whilst the other two 
passages or openings are respectively in communication with the compressed 
air vessel and the basin of the closet. On drawing up the handle or ** pull” 
of the closet the lever or balance bar which is connected with the key or plug 
ot the cock opens the passage communicating between the service pipe and air 
vessel. On releasing the handle, or returning it to its former position, the 
condition of the cock will be changed, a communication being then esta- 
blished between the air vessel and the basin of the closet, the compressed air 
in the air vessel forcing the water into the basin with a pressure equivalent to 
that due to the height of the column of water in the pipes or main, in addi- 
tion to the pressure of the airin the air vessel. The peculiar self-acting appa- 
ratus which the patentees propose to apply to cisterns, tanks, water-butts, and 
other like receptacles, for the purpose of preventing waste of water therefrom 
arising from overflow, consists of a peculiar equilfibriam float valve worked 
by the action of a float lever, the float of which rests upon the surface of the 
wate r in the cistern or tank. 

1755. W. Dauzien, Deptford, Kent, ‘‘ Combination of cock and valve for con- 
trolling the flow of water from constant supply pipes.” — Dated 2th May, 1868. 

This invention will probably be described and illustrated in a future 
number of this journal, 
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1757. T. Daake, Huddersfield, ‘‘ Apparatus to be employed for receiving com- 
munications, orders, messages, and appointments. Dated 2th May, 1888, 

This apparatus consists of a box, in the form of a writing desk, containing 
two rollers or drums, and upon one of which is wound a strip of paper of any 
convenient length. An aperture Is formed in the lid of the desk the width of 
the strip of paper, so that the paper may pass through it and over a small 
table or platform fixed to the bottom part of the box projecting through the 
aperture in the lid and even with its surfaces as a support to the paper, waten 
thence passes and is attache d to the other roller, by the turning of w hich the 
strip of paper may be wound off one rolle r upon the other, and in passing over 
the table may be written upon by different parties in succession, and such 
carried forward out of sight of after comers by each party 
turning the taking-up roller, which is prevented from being turned back, or 
the wrong way, by a ratchet w heel fixed thereon and a catch taking into it. 
When required to be turned back for reading the records in writing there on, 
the desk or box, being locked when in use, must be opened and the catch 
taken out of gear with the ratchet wheel and paper supply roller. rhe first- 
named roller may then be turned the reverse vy, so as to unwind the strip 
from the taking-up roller upon the said supply roller. 

1764. R. H Bewtuam, Bedford-row, London, “* Apparatus fi r facilitating the 
flow of liquids from barrels or other closed s, and for lifting or forcing 
‘liquids to any desired height.” —De h May. 1868, : 

This invention consists in forcing at to an elastic or compressible bag, 
bladder, or vessel made of any suit uble material, when suc h said bag is placed 
in a barrel or other closed vessel for facilitating the flow of the liquid there- 
from. 


writing may be 












Dnuanere, Hasland, Derby, and J. 8. Rawontu, Manchester, “ Manu- 
Dated 29th May, 1868 






ll or twist tobace: 


“af known as “filler” is fed by an attendant, and as soon as it 
1em it becomes twisted by the improved machinery of 
through an apparatus whereby an outer coat of 
pper” is laid spirally upon the roll or rope of 
“ filler” already spun tobacco is wound upon a bobbin for taking up 
the roll as it is made, which bobbin is carried upon a revolving frame or face- 
plate. When the roll is required to be very firm or hard they place com- 
pressors at one or more places between the feed rollers and the bobbin. 
1772. H. Gairrierns, Holloway, London,'and F. A. Wisuart, Lewisham, 
Kent, ** Cutting the hair of horses,”""— Dated 29th May, 1568. 
This invention is not described apart from the drawings. 
1773. J. B. Ganpwer, Kendal, We 
“co.” —Dated 29th May, 
Here the inventor supports, on a suitable frame, a rotating sereen of eylin- 
drical, polygonal, or other form th reof rests preferably in an in 


has pass« 
this invention, and passé 
tobacco leaf known as ‘ 













ywreland, ** Machine for sifting pulverised 


186<. 


axis wh« 





clined position. The circumference or outline of the said screen is cove red 
with wire gauze of uniform mesh all over, or in sections with wire gauz? of 
different sized meshes; in the former case to deliver one quality of snuff, in 
the latter two or more qualities. The pulverised tobacco is fed from a shoot 
to the higher end, and sifts through the meshes during rotation, but, there 
being a natural tendency te clog up the openings, he provides beaters which 





operated by cappets, or otherwise, fallonthe screen from time to time, the 








shock tending to open the meshes the lower end of the screen is open, and 
any of the pulverised tobacco not sufficiently reduced falls out thereat into a 
receptacle In or near the said receptacl 1e places &@ magnet to attract and 
retain nails or pieces of iron, soas to allow the rough tobacco to be returmmed 


z 
& 


eriser. The whole machin in a case to prevent 


Not proceeded with. 
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1775. J. Nuevvens, Torquay,and M. Nevuans, Surrey-street, Sirand, London, 
* Portable apparatus for cooling wines, &c.”’ ~ Dated 29th May, 1*68. 

This improved portable apparatus for cooling wines can be tilted without 

any water escaping, and thus the contents of the bottle can be poured out 





without the necessity of removing the b e from the 


1779 H. A 


apparatus. 
Boxnevitwe, Sackville-street, Piccadilly, London, “ Sewing the 
tton eyelets, and other holes in cloth, &c.”- A communication.— 
Dated 30th May 
Tiis invention is not described in detail apart from the 
1784. J Drawing board."— Dated 30th 
May 
This invention 





18*.8. 
drawings 





Harman, Portman-square, London, 
ISOs, 


is not described apart from the drawings. 


















1788. M. Cuavacnac Paris, “ Closing and securing vessels containing liquids.” 
—Dated Wh May, 186" 
This invention is not described apart from the drawings. 
1789. R Turser. Dublin, “ Umbrelias."—Dated 30th May, 1868. 
The o tofthe | ention is to prevent ti 
from the points of t ribs of umbrellas, and thus saturating the 
lower limbs the case v hose in present use. r 
the umbrellas 2 com pos ome waterproof or other substa 
stamped or pressed out bet 1 tvo dies, or cut the required 
edge being slightly turned up, so tu form a groo r 
collect the rain said groove beir 1 outlet or orifice t 
which the water escapes. It is prefer e umbrellas circular in 
form.—Not pr ceeded with 
1793. W. R. Lake, Southamston-buildings, Chancery-lane, London, * Spirit 
levels.’ 


A communication. — Dated 30th May 18-8. 
This invention relates to a spirit level with a bubble ca 
socket on the base of the level, and cay of ac nent to any desi 
angle in relation to the said base. Then of the said invention consists 
in so constructing the level that the bubt gla when broken, may ily 
and quickly replaced by another glass; also that the bubble ss may be 
accurately adjusted to show the true perpendicular and horizontal positions of 
the base of the level without removing the said glass from its case; and may 
be also readily and conveniently adj d to any desired angle with regard to 
the base, to allow the level to be applied to surfaces at any inclination or 
angular position. 
1800. C. H. Weis, New York, U.S., 
saline ma ters." 
This invention cc 
which bath is at a temp 
mass of the wood is hez j 
moisture and air contained ir 
the moisture and air are thus eliminat 
in a bath of impregnating liquid, which is at a 
boiling water. The pores of the wood, as its m 
vacuous condition, and the impregnating liquid r 
of capillary action and the pressure of the atinospl 
1809. W. E. Newton, Chancery-lane, L 
Dated ind June, 158. 
art of this 
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e fitted to turn in a 





red 
red 
























* Impregnating wood with o'eaginous and 
Dated lst June. 1868. 

wood in a bath of suitable liquid, 
t of boiling water. In this bath the 

f boiling water, and the 
ipated, When 
and immersed 
temp ire below that of 
becomes cool, are ina 
ily fills them by reason 
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ndon, “ Cans."—A communication,— 


i invention relates to a method of 
the junction of the sides of cans of other 

used for the transporiation of refined x 1ids, but which 
may be used for containing other substances. invention 
consists in a y liar corru construction of, method of fitting 
of the adjacent plates which form the sides of 
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This invention embraces feat 

of improved nozzles, by the use of whic) 

tofore. 

1806. L. G. Mure, Paris, “ Fishing apparatus.” 
The object of this improved fishing hook and 

the winding of several lines and hooks sim y on the winder, a 

admitting of one line or hook being withd ie, Without entangling 

the others or breaking the gut or horsehair of which they ar 

The apparatus may be either a combined hook and line carrier, 

mentioxed, or it may be made to bear lines and 

proceeded with, 


greater safety is secured than here- 





*— Dated 2nd June, 1868. 
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3810. J. Law, Edinburgh, “ Instrument for drawing corks."—Dated 2nd June, 
1868. 

This instrument consists of a taper stem or rod provided at the top or thick 
end with the ordinary cross handle or other handle, and at the bottom or thin 
end with a blade or lifting piece, having a nearly semicircular edge at 
bottom, the said bottom edge being made very thin. The said blade or 
lifting piece is situated on one side of the stem, and is made of a curved or 
convex figure, the curve having nearly the same radius as that of an ordinary 
wine-bottle cork. The patentee prefers to make the said blade or lifting 
piece as thin as is compatible with the strength required. The top edge of 
the blade or lifting piece may either be plain or provided with one or more 
teeth or points. In using the instrument it is grasped by the handle at the top 
of the stem, and the blade or lifting piece at the bottom of the said stem is 
inserted between the cork and the underside of the neck of the bottle, the 
concave face of the blade or lifting piece being presented to the said cork. 
By pressing down the blade or lifting piece of the instrument it is forced 
between the cork and neck of the bottle until the top edge of the blade or 
lifting piece is situated below the bottom of the cork. By then turning the 
handle at right angles the blade or lifting piece engages under the bottom of 
the cork, and the said cork may be readily lifted or withdrawn from the 
the bottle by exerting the necessary force. 

1811. L. Srernne, Great Queen-street, Westminster, “ Manufacture of driving 
belts. bands, or straps.”’—Dated 2nd June, 168. F 
This invention is not described apart from the drawings. 














812. F. Scnarer, Piccadilly, London, “ Apparatus for removing wax and 
dirt from the tops of corks in botties.”—Dated 2nd June, 1868. 

This invention consists of an apparatus for removing, and at the same time 

receiving, the wax and amy dirt ar dust upon the cork. The apparatus 


consists of a certain box or cylinder, the cover of which, or a plate below the 
cover, is free to be rotated by a suitable appliance at the top, while the under- 








side of the cover, or of the plate below the cover,is provided with one or 
more cutters, and one or more brushes. The lower end of the box is open, 
and has screwed or passed over it aring which carries a number of spring 
plates or tongues; these plates or tongues overlap each other, and form a 
hollow cone inside the box; or, instead of the spring plates or tongues, the 
patentee employs a hollow cone of india-rubber or other flexible material. 
To use the apparatus, it is placed over the neck of the bottle until the eutters 
and brushes come upon the seal, the spring plates or hollow cone accommo- 
dating themselves to the diameter of the bottle neck; the cover of the 
apparatus is then rotated, so that the cutters and brushes remove the wax and 
all dust and dirt from the top of the cork ; the pieces of wax and all dust and 
dirt fall into the annular space beneath the cylinder and the cone, from which 
they can be removed as required by taking off the ring with the cone. 

1813, F, Rox, Notting-hill, London, “ Smoking pipes.”"— Dated 2nd June, 1868. 

The inventor forms this pipe of any material, and of any shape, with the 
usual bow] and stem. Just under the hole of the stem, where the stem con- 
nects with the bowl, he forms a passage for the saliva to run into a recess, 
tube, or chamber, which recess, tube, or chamber may be formed of the sub- 
stance of the pipe itself, or by an external addition thereto; from the bottom 
of the bowl of the pipe he makes one or more orifices to allow the nicotine 
oil to pass into the recess tube, and into this recess he places a plug of wood, 
ivory, or some other material covered with an absorbent of cotton, wool, sponge, 
or some other material which will absorb the oil and saliva.—Not proceeded 
with. 

1814. R. Soans, Stockton-on-Tees, Durham, “ Removing dirt and foreign 
matlers from currants, &c.’’—Dated 3rd June, 1868. 

This invention is not described apart from the drawings. 

1816. J. H. Jounson, Lincoln’s-inn-fields, London, “ Pipe joints.”—A commu- 
nication.— Dated 3rd June, 1868. 

This invention relates more particularly to gas and water pipes, and has for 
its object the facilitating the laying of such pipes across rivers, creeks, and 
other places difficult of access, and allowing the pipes to adjust themselves to 
the uneven beds of the same without impairing the said joints. According to 
this invention the end of one pipe, Which serves as the spigot, is cast with 
bands or projections thereon for the purpose of retaining more securely the 
lead packing which is poured in after the end of the pipe has been inserted 
into the socket of the next pipe. ‘This socket, in place of being cylindrical, 
as heretofore, forms a portion of a hollow sphere, so that the packing on the 
end or spigot of one pipe is free to turn in any direction in the socket or faucit 
of the other pipe after the manner of a ball and socket joint. 

1818. A. W. Wricut, Brooklyn, New York, U.S.A., “ Meters for water_and 
other liquids.’ —Dated ard June, 1868, 

Here the inventor makes use of a shaft, around which is an inclined or 
screw-formed blade, making one or more turns around the said shaft, and the 
exterior edge of this blade is made to set closely to, but not touch, a cylindrical 
case, within which the said shaft and blade are contained and mounted, so as 
to revolve freely by the motion of the water or other liquid as it passes through 
the said case, the water being Jed in near one end of the said case and taken 
away near the other end by pipes. The size of the case is such as to contain 
agiven number of gallons, or other standard of capacity, and this amount of 
liquid passing through the case will give the shaft and screw blade as many 
revolutions as there are complete turns of the blade around the shaft. The 
record of the number of revolutions is made by dials or index hands; the 
shaft aforesaid projects through the casing into a box containing the wheels, 
and a tooth on the said shaft moves the first wheel one tooth every revolution 
of the shaft and blade, and on the axis of this first wheel is a tooth acting 
upon the teeth of the second wheel to move that one tooth every revolution of 
the first wheel, and so on.—Not proceeded with. 


BIRMINGHAM AT WORK. 
(From our own Correspondent. ) 

BIRMINGHAM is ‘‘at work” in earnest. The approaching advent 
of Christmas-tide has infused new life and activity into the count- 
less departments of industry included fn the great ‘‘toy-shop.” 
This week the artisans, busy with hammer and file, chisel and 
saw, have as much money to earn in the four days, ending to-night 
(Thursday), as will carry them,through the usual holiday festivities, 
and in consideration of this necessity, the manufacturers, despite 
the temporary depression in demand, have relaxed their ordinary 
regulations as to the hours of labour. 

The prospects ef trade in the new year form just now the topic 
of much speculation in and around Birmingham. Of course 
opinions widely differ on this subject, but it is generally thought 
that now the political excitement has subsided there is nothing to 
prevent a steady, and even a brisk trade in hardware next year. 
Certainly stocks of !ocal product in the foreign markets are under 
the average, for although Ethe recent world-wide panic was 
aggravated by over-speculation and rash consignments, there has 
been ample time afforded by the unexampled depression in exports 
fur stocks in foreign warerooms to have subsided to something like 
a moderate level. There will, however, require a considerable 
increase in the demand before the producing capacities of the 
district are fully taxed. It is estimated that in the “‘ Black 
Country” alone, not less than £500,000 worth of plant, machinery 
and buildings are now lying idle and unproductive. A considerable 
item in this large amount is an aggregate of more than eighty 
large blast furnaces. In Birmiugham the extent of idle plant is 
not so considerable, but railway work and other heavy hardware 
producers are in some instances unable to employ more than a 
small proportion of their tools and machinery, and the fancy trades 
generally are in only partial activity. 

At the Patent Nut and Bolt Company's Works, Smethwick, the 
present production of nuts and bolts exceed 100 tons per day, besides 
a variety of other articles, among which may be noticed 7000 tons 
per annum of ‘‘ bale-ties,” for the American cotton trade. The 
works cover an area of twenty-four acres, and give employment to 
about 2500 hands, The establishment, previous to having a joint- 
stock proprietary, was worked by Messrs, Watkins and Keen, and 
itis to the great enterprise of the former gentleman (an American 
by birth) that the works have expanded to such great proportions. 
Formerly, the nut and bolt trade of this district was ‘‘ centred ” in 
Darlaston, where these articles are still made very extensively, but 
Smethwick has for ten years past been increasing its power as a 
rival to the older seat of the trade. 

The ** Toledo blade” of classic renown hes given a name to a 
large and important small-arms factory in Birmingham—the 
Toledo Works of Mr. Charles Reeves. True to its name, the 
Toledo Works produce, among other staple manufactures, swords, 
bayonets, and “ matchets.” The latter weapon is little known in 
this country, and may be counted among the ‘‘curiosities of in- 
dustry,” in the Midlands, It is a sort of combined cutlass and 
carving knife, fitted with a short handle _It is chiefly in request 
for the native African tribes, who use it not only for warlike 
purposes, but also for the more peacefulpursuit of chopping sugar- 
cane. The demand for “matchets” is considerable, hundreds 
of dozens being comprised in a single order. The 
natives barter them for palm oil and rice, and among 
some of the savage hordes they form a leading article of 
commerce, The Toledo works produced for the exhibition a sword 
worthy of the old historic blade. It had wonderful damascening 
on the blade, while the hilt, scabbard, and guard were ornamented 
oxidised silver in exquisite workmanship of the Italian style. A 
serpentine sword of curious construction was also displayed, a coil of 
glittering steel, wonderfully elastic, and rapid in its flight from the 
circular sheath. Guns of all deseriptions—notably rifles—are, 
however, the leading articles of the establishment, and, as at the 
other gun factories in Birmingham, there is some improvement to 
notice in the demand and prospects of the trade. It is an ill 
wind that blows nobody good, and war, while bringing havoc to 
thousands, brings life and prosperity to one of Birmingham's 
greatest industries. The threatened breach of the peace of the 
Continent is, therefore, among the most hopeful signs of the times 
for the Birmingham gunsmiths, except, perhaps, the appointment 
of John Bright as president to the Board of Trade, which is 
regarded here as an omen of the speedy fall of the Enfield factory. 

The wire-making machinery now in course of manufacture at the 
Pheenix Works, Bilston (Claridge North and Oo.), to which we 
briefly alluded last week, is thus described to us by Mr. Thomas 
Claridge, a member of the firm:—‘‘ This new wire mill for the 
Cleveland district will include engines, boilers, rolls, annealing 
pans, drawing blocks, &c. The construction of the work will be 
on quite a new arrangement as regards the rclling process. Wire 
rods are usually rolled from 18 1b, billets, but in this mill 120 lb, 
billets will be rolled into rods of wire 4 or 5 W.G., and 7650ft. in 
length. There will be first a ‘breaking’ or ‘ roughing-down' set 
of rolls, constructed on Browne’s patent, and then a train of four 
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pair of rolls for finishing. After the rods are rolled they will be 
coiled on a drum driven by a small steam engine. The coils will be 
transferred to the annealing department, when they are prepared 
for the process of ‘drawing.’ In the drawing department will be 
eighteen blocks used in that process, and driven by another engine 
the rods here being drawn into the required gauge. The mill wil 
be replete with railroad sidings, turntables, and every requisite for 
securing facility in production.” The same enterprising firm are 
also at work upon a huge pair of shears for cutting steel boiler 
plates 7ft. Gin. by (jin. thick, The weight of the shears when 
completed will be forty tons. 

The rapid advance in the value of metals is scarcely justified 
by the demand for cast brass and tin wares experienced in this 
district, but there is evidently an improved request for raw ma- 
terial, either for speculative or legitimate trading purposes. From 
New York the orders for tin plates are reported steadier, the 
weekly consignments from Liverpool alone averaging 12,000 boxes. 

Heavy wrought ironwork— bridges, tanks, girders, &c. —has con- 
siderably declined in demand during the past few weeks. Not a 
little disappointment is felt that the Russian railway contracts are 
being so largely intercepted by Belgian manufacturers, and the in- 
creasing rivalry of the Cleveland district is becoming more and 
more apparent to South Staffordshire makers every year. 

There is a rumour in Birmingham this week that the United 
States tariff on English hardware isto be increased. Should this 
prove correct the trade of that market, once so important to this 
district, and even now not inconsiderable, will be altogether lost. 
We can scarcely believe, however, that the influence of northera 
manufacturers will prove so strong in the senate to permit any 
further “* protection” of their rights to the injustice of the great 
body of the American people. 


THE JRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

Sreapy TRADE IN FINISHED IRON: Descriptions which are Quiet 
or in Request—SHIPBUILDING DEMAND: Great Expectations from 
the Tyne—Rattway Trade: Home and Foreign—MAkkeTs: 
Home List: United States (nil)—AmericaN TaRirF: Appre- 
hensions—PLAN&D IRON AND PLANED GIRDERS: Improvement 
in Conditions of Contract—Tue CastING Fame oF Sours 
STAFFORDSHIRE; Increasing—Pic Iron: Good Sales of Home 
and Foreign—OoaL: Great Demand: How Better Terms are 
Got—Stone: Brisk Trade —HaRDWARE BRANCHES: Japan 
Goods: Tinplate Ware: Hollow-ware: Edge Tools: Iron Bed- 
steads: Iron Safes: Locks: Builders’ Ironmongery : Co-operative 
Stocklocks : Electro-plating —T1N AND CoPpPeR: Advances in Price 
—ANTICIPATED ADVANCE IN TINPLATES. 

A TOLERABLY steady trade continues to be done at all the iron- 

works throughout South Staffordshire and East Worcestershire, 

and the men are therefore generally fairly employed. Heavy 
merchant iron, and here and there sheets, are in least demand; 
but the miscellaneous descriptions of merchant iron, used chiefly 
in the smithies and the small shops of hardware makers, are in 
good request, and some mills in which this iron is rolled are busy, 
There the firms are of the first standing, and have a Jarge connec- 
tion with merchants in different parts of the kingdom, The 
activity at those places is the more satisfactory because, lately, the 
competition in that branch of the trade has increased. Firms who 
at one time did very little for merchants are now making for them 
with considerable success, and they are not confining themseives 
to the best iron. During the time that trade was slack they 
instituted experiments with mixtures, which enabled them to roll, 
at prices somewhat under list, iron of a kind which met with the 
approval of merchants’ customers, and which, being slightly below 
previous rates, soon became much sought after. The excellent and 
diversified kinds of pig iron now available to the proprietors of 
mills and forges, by reason of the care which pig makers in Wigan, 

Middlesborough, and elsewhere, display, is proving of great service 

to this district in helping to produce a good quality of iron at 

rices which, when au our own pig iron was available, could not 

taken. Thin sheets to bear stamping are in a demand in excess 

of production, for the makers of that kind are few, and the uses 
to which it is being applied are fast increasing. 

The demand which had begun to be experienced on account of 
the requirements of the shipbuilding yards is not now so apparent 
as it was, but there is every reason to conclude that it will soon be 
again expressed. The information to hand here is that Messrs, 
Talmer and Co, (Limited), of Jarrow, who have commenced to lay 
down the two large Admiralty war vessels (‘‘Swiftsure” and 
**Triumph”), and who have on the ways several large and valuable 
merchantmen, have just secured extensive coniracts for steamers 
for Liverpool and London; that Messrs. Redhead and Softley, at 
Lawe, are engaged upon some handsome and swift steamers for 
the Orkneys, and that every shipbuilding yard on the Tyne is 
well employed. 

The railways at home are expected to be good purchasers in the 
next few months, to supply the wear and tear which has been going 
on without much reparation lately; and the Russian and Indian and 
United States railways demands, there can be little doubt will be 
good throughout the ensuing year. Hence the tone of the trade 
is one of confidence in the future. Not dissatisfied with the pre- 
sent, everybody is looking with much satisfaction to 1869. 

Respecting the different markets, more is being done now with 
the provinces than with London, and there is comparatively very 
little iron being rolled for export. The north of Europe and the 
Canadian shipments are all over till next season, and the United 
States demand is only little better than nil. Much apprehension 
exists as to the new tariff bill, which will soon be laid before the 
American Legislature by the Committee of Ways and Means. 

Inquiries for heavy quantities of finished iron of different 
descriptions that have recently been in the market, it is more 
than suspected, have partaken of the character of “ feelers.” 
The iron has been required to be delivered over a prolonged period, 
and some of it—in the case of plates to the extent of 2000 tons-— 
must have, it has been stipulated, planed edges. Now with the 
existing prospects there are few firms who would be inclined to 
accept an order of long range unless at prices which would secure 
them against the manifest upward tendency of the market, and 
with respect to a few establishments, those which have a somewhat 
extensive civil engineering connection in bridge building in par- 
ticular. This planing, we may add, is a feature in the contracts 
reaching this district for best ironwork, which it is gratifying to 
perceive is becoming more and more marked. Orders have just 
been accepted here for girders with planed edges, and the specitfica- 
tions mean what they say. It is no unusual thing for such require 
ments to be made, but it is somewhat unusual for them to be made 
in those terms which leave contractors noloop-hole. The work has 
been done professedly according to contract as upon the face of the 
document, but if the covering strips should be taken off the adhe- 
sion would be found to be other than a perfect bind. A perfect 
hind, however, and nothing else, is demanded in instances to which 
we now refer, and the conditions will be strictly observed. 

The district has reason also to be satisfied with the confidence 
which is being expressed in it by customers who require not onl 
good wrought ironwork, but also reliable castings ; and that South 
Staffordshire is increasing its fame with relation to this department 
of industry is being spoken of as conclusively illustrated in the suc- 
cessful massive roll castings of which mention was made last week. 
Here again we are experiencing the immense advantage of the 
numerous modern varieties of pig iron. 

As to the pig iron branch of the trade, for several years past 
there has not been more doing alike in foreign and home branches 
than at the present day. The quantities coming now into this 
district from newer localities are very great, both for the forges 
and also for the foundries ; and prices are strong at the recent ad- 
vance. 
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On the whole more than twice as much iron is coming into and 
going from this district now than was the case last year at this time. 

Coal is in excellent request at all the collieries. The colliery pro- 
prietors would find very little difficulty in enforcing an advance of 
prices if it were prudent; but in the present state of the iron 
trade an alteration in that direction would be injudicious, Mean- 
while they profit by compelling their customers to take more slack 
than they would consent to receive in a time of slow trade. They 
are also less lenient now than heretofore in respect of large boats 
—boats which hold more than they ostensibly carry. 

Good stone, both argillaceous and hematite, is finding good sale 
at reasonable prices; and calcined ore is being delivered in consi- 
derable quantities. 

Great activity is being displayed at all the leading foundries 
and hardware factories with a.view to get orders out of hand as 
much as possible before the new year begins, 

The japanners were scarcely ever busier than they are now. 
Season articles of all kinds are in great demand. Immense 
numbers of coal vases of multiform shapes and decorations are 
being executed. Some of them are choice works of art. There 
is one newly got out which bas been given the classical name of 
“*Tonic,” because of its shape. It is selling fast, notwithstanding 
that the prices in some instances range as high as £5, and they do 
not begin at under 17s. 6d. Another shape in great request is 
“the Bedford.” Some of the high-priced goods of this class are 
produced with much artistic care and taste, and they become 
articles of furniture, which are pleasing ornaments in a room. 

In tinplate ware, in addition to the goods made upon Captain 
Warren’s patent, and before described in Tar ENGINEER, there are 
other improved and comprehensive cooking apparatus now being 
made in this district, and, excepting in Yorkshire, nowhere else in 
the kingdom. 

Light and heavy hollow-ware, tinned and enamelled, is in abun- 
dant request. 

Edge tools are being made to the full extent of the different 
establishments where they are produced, and in great variety. 
The chief markets are those of South America and India, and 
makers who have good standing in the trade for Brazil hoes have 
accepted orders which will keep them employed in that department 
almost into the middle of next year. 

Iron bedsteads are in fair request, and one maker is executing a 
Government order for as many as 3500, 

Some iron safe makers are very busy, especially on account of 
goods to be offered in distant foreign markets, and which are made 
conspicuous in their fittings. 

The lockmakers are tolerably active where best goods are pro- 
duced, but where the miscellaneous kinds are manufactured 
animation is not observed in any of the branches. 

There is less doing now considerably in all builders’ ironmongery 
than there was three weeks ago. At this no surprise is expressed, 
considering the very small amount of work which the builders 
have now under hand—in this district so small that leading 
builders are discharging batches of men with painful regularity. 

The stocklocks, however, are in slightly better demand. The 
co-operatives are now employing all their hands full time at an ad- 
vance of 24 per cent. upon the rates current before they demanded 
a rise. This advance is only a half of what they first required. 
At it, however, they refuse to part with any of their stock, which 
now they assess at a total value of £2000. They accept only orders 
enough to find work for their hands, and they believe that so soon 
as the spring comes in, and the demand is experienced, which they 
believe is inevitable, they will be able to secure the full rise. They 
estimate the number of men in the trade as 250, and they claim to 
have in association with them 140 of the number. Ofthe men who 
lately left the masters when a reduction of wages was brought 
— a few have gone back, but they are alleged not to number a 

ozen. 

The makers of electro-plate and Britannia metalware are work- 
ing overtime. This is a branch of industry of modern introduction 
into South Staffordshire, where, however, it is thriving. 

This week there has been another advance in the price of tin, 
making three advances within a fortnight. This metal went up 
£3 in refined on the 10th inst., again on the 14th inst. £2 all round, 
and now on Monday £3 all round, leaving off at £114 refined block, 
£110 common, and £111 bars. The local firms have sent out lists 
this week, in which common blocks are offered at per cwt., 110s. 6d.; 
bars, 112s. and 112s. 6d.; refined blocks, 114s. and 114s. 6d.; and 
granulated, 125s. and 125s. 6d. The effect of this rapid movement 
in the tin market must be to raise the price of tin-plates at the 
next meeting of that trade in Glcucester. 

Copper, which has not before advanced in the past two years, 
has now begun to sympathise. On the same day (Monday) the 
associated smelters advanced English £1 10s., making tough ingot 
£77 10s.; best selected, £79 10s.; sheets, £83 10s. per ton. 











WALES AND THE ADJOINING COUNTIES. 
( From our own Correspondent. ) 

THe Iron TRaDE: The Leading Establishments Fairly Employed: 
Little Done in the way of Fresh Orders: Probability of the Trade 
Attaining a more Satisfactory Position: Quietness in the Home 
Trade: Arrival of Fresh Orders from New York: Large Qantities 
Sent to Mollendo and Islay: Anticipated Large Demand from 
British America: Average Amount of Transactions with Conti- 
nental Markets—TuHe Pic Inon TRADE--COAL. TRADE: Falling 
Off in Shipments: PROPOSED EXTENSION OF THE CAMBRIDGE 
RaILwaY—THE RIPARIAN PROPRIETORS OF THE RIVER USK 
AND THE MONMOUTHSHIRE RAILWAY COMPANY— PROPOSED 
New Gas Works aT ABERDARE—THE CAMBRIAN RAILWAY 
CoMPANY PRE-PREFERENCE STOCK, . 
The leading ironmaking establishments are, as a rule, fairlyem 

ployed, although there is but little done in the way of fresh orders, 

The present time is one for settling and balancing, and clearing the 

way for new orders, which are generally given out at the com- 

mencement of the new year. The hope hitherto expressed, as to 
the trade attaining a more cheerful and satisfactory position than 
it has held for the past two years at the commencement of the new 
year, continues to be confirmed by the reports which come to hand, 
and which characterises the trade as being in a healthy state. The 
home trade, it is true, evinces quietness, but it is expected that 
several contracts will be given out early in the new year. During 
the past week several fresh orders have been received from New 

York, and there is every prospect of a fair amount of business 

being transacted with that quarter for some little time to come. 

By far the largest quantities are being sent to Mollendo and Islay, 

and for some weeks to come the clearances to the south- 

west coast of America will be considerable. It is expected 
that British America will shortly be in the market for 
large quantities of rails, and as the buyers for that country 
have a strong liking for South Wales rails, both as regards 
quality and price, and have hitherto largely patronised the makers 
in this district, there is no doubt they will continue to do so in 
future. There is an average amount of busi being tr ted 
with the continental markets, and it is to be hoped that nothing 
will arise out of the rupture of diplomatic. relations between 

Greece and Turkey to disturb the peace of Europe, which would 

be sure to retard the return to more prosperous times which > 

pear to be on the eve of commencement. Pigs of the best brani 
command a fair sale at full quotations. 

Tin plate makers have sufficient orders on their books to keep 
their mills fairly employed, and as stocks in the American markets 
are at a low ebb, makers are anticipating the giving out of several 
fresh orders in the early part of the ensuing quarter. 

The storms which have prevailed have proved very disastrous to 
the steam coal trade merchants and shippers, experiencing great 
difficulty in obtaining t ge, the r of vessels arriving at 
the local ports being insufficient to meet thedemand. Should war 
break out between Turkey and Greece a stimulus will be given to 
the coal trade, rather acceptable after the depression lately prevail- 











ing ; and during the past week rates to some of the Mediterranean 
and Turkish ports have advanced from Is. to 2s. per ton, in antici- 
tion of a rupture between the two countries. There is a slight 
increase in inquiries from the mail packet stations, and the com- 
panies’ purchases have again Bow A the average. France, at the 
resent time, is by far the largest purchaser, and with the other 
—— markets there is an average umount of business being trans- 
ac The house coal trade has somewhat improved, there being 
an i in the d i from West of England and Irish houses, 
= shipments continue below the usual quantity at this period of 
© year. 

A movement is on foot with the view of extending the Cam- 
bridge Railway to Lantwit Major, a small but fashionable watering 
ee on the Glamorganshire coast. The landowners are said to 

favourable to the scheme, which is an important consideration, 
as, if the land is obtained at agricultural prices, the cast of the ex- 
tension will be rewarkably small. 

At a meeting of the riparian proprietors of the river Usk, and 
others interested, held pursuant to notice, at the Green Dragon 
Hotel, Hereford. Mr. John Lloyd, jun., in the chair, it was pro- 

by Mr. Baker, solicitor to the Duke of Beaufort, seconded 
y Mr. Berrington, resolved, ‘‘ That an application be made to the 
Monmouthshire Railway and Canal Company, calling their atten- 
tion to the fact that they are infringing the powers given to the 
Brecon and Abergavenny Canal Company by abstracting water 
from the Brecon Canal. 1, For the supply of the Monmouthshire 
Canal ; 2. For supply to private individuals : 3. And for supply 
to the Newport Dock Company.” ‘*That this is a serious injury 
to the proprietors of lands on the banks of the river Usk, from 
which the water is obtained, and that Mr. Lloyd, as chairman of 
the meeting, be requested to call the attention of the Monmouth- 
shire Railway and Canal Company to the matter, with an intima- 
tion that if steps be not immediately taken to prevent the 
continuance of this injury, measures will be adopted for the pre- 
servation of the rights of the parties affected ” 

Amorg the list of bankrupts in the Bristol “Court, the following 
name appears :—W. J. Banks, Pontywell Hall, Brecon. Mr, Banks 
has been connected with several of the local railways. 

In consequence of the numerous complaints made respecting the 
quality and price of gas supplied by the Aberdare Gas Company, 
efforts are now being made to establish a new company, and 
although the project is a speculation more of London than Aberdare 
capital, from what took place at a meeting of gentlemen favourable 
to the scheme, it was quite evident that several townsmen were 
ready to help in obtaining an Act of Parliament,and in every way 
promote the movement. 

The Cambrian Railway Company is now offering a stock of an 
unusual character, namely, arailway pre-preference stock, overriding 
the debentures. The amount for which subscriptions are invested 
is £147,310, and the stock bears 5 per cent. interest. The com- | 
pany’s circular says:—-‘‘ This stock, issued under the Cambrian 
Railways Act of 1868, constitutes first charge upon the amalgamated | 
revenue of the Cambrian and Coast Railways, next after annual 
payment of £2750 on rent charges, and in priority to the existing | 
debentures. The lines of the company are now completed and | 
opened throughout from Whitchurch to Pwllheli, with branches | 
to Llanidloes, Kerry, Porthywaen, Aberystwith, and Dolgelly—in 
all a distance of 179 miles—as shown on the accompanying plan. 
The value of this stock as an investment may be judged of from 
the fact that the net income or profit for the year ending 30th 
June last was £57,891 5s. 5d., whilst the sum required to pay the 
full 5 per cent. interest upon the whole of the stock now offered 
is but £3763 per annum, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 

LiveRPOOL: Mersey Dock and Harbour Board: The Runcorn 
Bridge—RovssiaN RalLWay ENTERPRISE—LEEDS CORPORATION 
WATERWORKS—FLOODS IN THE VALLEY OF THE CALDER—THE 
IRWELL Fioops: Meeting of the Manchester Institution of En- 
gineers: ENGINES FOR PERU—STATE OF TRADE: Sheffield: South 
Yorkshire. 

At the last meeting of the Mersey Docks and Harbour Board, the 
chairman stated that an interview had been appointed on more 
than one occasion with a company which proposed to make a railway 
under the river to the south end, above the Brunswick Dock, but | 
the scheme had been postponed from time to time. The board | 
could not take an action in the matter until it had had an 
interview with the parties. A project for a proposed tunnel from 
the north end of the town was withdrawn for the present session ' 
of Parliament. There was another one from the George’s Dock to ' 
Birkenhead, for which the parties had already got their bill. ; 
The board had had an interview with the promoter, Sir } 
Charles Fox; but he wanted the board to subscribe a certain | 
amount towards raising £20,000 for a preliminary trial. He (the 
chairman) thought that the board was not in a position to grant ! 
funds for any such purpose, although it might be that individual | 
members, looking at the importance of connecting both sides of | 
the water in this way, might put their hands into their pockets for | 
the purpose. As soon as tte Works Committee was in a position 
to report upon the various schemes it would lose no time in 
doing so. 

Col. Hutchinson, R.E., the officer appointed by the Board of | 
Trade, has made an inspection of the new bridge and viaduct over | 
the Mersey at Runcorn, and has reported it to be in good order, | 

The fall in the scrip of the new Russian railway loans will, it is 
to be feared, have a damag:ng effect upon the demand for railway 
iron in Russia during the ensuing year, as, unless a recovery in 
prices sbould take place, a check must inevitably be given to 
Russian railway enterprise. We make these observations, because | 
the Russian demand for rails has been a material assistance to the 
British iron trade of late, 

The capital account of the Leeds Corporation Waterworks shows | 
that £537,397 was borrowed on mortgage during 1867-8, while 
£495,602 was expended upon works, leaving a balance of £41,794. 
The revenue account shows that the receipts were £38,071, and 
the expenditure £28,252, leaving a balance of profit for the year 
of £9819. 

There have been some extensive floods in the Valley of the Calder 
in the West Riding of Yorkshire. 

The Manchester Institution of Engineers has been discussing 
the question of the Irwell tcods. Mr. Lowry, of Salford, ina 
paper on the subject, argued that the object to be kept in view was 
to increase the velocity of the stream, so that it should be made to 
cleanse and scour the bottom, and at every freshet or flood remove 
all the surplus deposits accumulated during periods of drought. 
Mr. Lowry proposed to erect adam or stone weir above Agecroft 
Bridge at or near Outwood, and to take out the Douglas-green 
weir, and replace it with one of the new caisson weirs, which he 
described. f 

In the smaller branches of Sheffield! trade the manufactories are 
now in full work. Large quantities of cutlery continue to be pur- 
chased for American houses, and those branches are now more 
active than they have been for some time past. Some of the 
larger houses engaged in the file trade are not so busy as they have 
been, but it is pe that the depression is only temporary. The 
armour-plate and rolling mills are well employed, and there is 
considerable activity in the manufacture of various branches of 
railway matériel, particularly steel rails. 

The iron trade of the South Yorkshire district continues toler- 
ably active. There is a little more doing in pipes and general 
castings, while the mills are kept pretty well employed. There is 
less activity noted in the production of B steel. A good 
quality of steel is now made at a cheaper rate from inferior brands 
of pig iron by the new process of Mr. Heaton, of Langley Mill. The 
demand for South Yorkshire house coal in London has not 
improved; there has been a fair business in steam coal for 
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Grimsby, but the Hull trade has been quiet. The demand for 
engine fuel and other coal for Lancashire continues moderate, 
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THE MANUFACTURE OF WATCHES AND CLOCKS.—A most interest 
ing and instructive little work, describing briefly, but with great 
clearness, the rise and progress of watch and clock making, has 
just been published by Mr. J. W. Benson, of 25, Old Bond-street, 
99, Westbourne Grove, and the City Steam Factory, 58 and 60, 
Ludgate Hill. The book, which is profusely illustrated, gives a 
full descripton of the various kinds of watches and clocks, with 
their prices, and no one should make a purchase without visiting 
the above establishments or consulting this truly valuable work. 
By its aid persons residing in any part of the United Kingdom, 
India, or the colonies, are enabled to select for themselves the 
watch best adapted for their use, and have it sent to them with 
perfect safety. Mr. Benson, who holds the appointment to the 
Prince of Wales, sends this pamphlet to any address on receipt of 


| two postage stamps, and we cannot too strongly recommend it to 


the notice of the intending purchaser.—[ADvT. ] 
Tue BesseMeR PaTent.—The following letter, over a well- 
known signature, appeared in the 7'imes of the 23rd inst. :— 
(To the Editor of the Times.) . 
‘*Sir,—A few days ago a letter from Mr. Bessemer appeared in 
the City Article of the Times, in which the validity of a patent 


| granted to Mr. Heaton for a process of manufacturing steel was 


impugned. The specifications of patents are, like Acts of Parlia- 
ment, rarely unassailable; and probably an objection might be 
taken to Mr. Bessemer’s own patent right on the following 
technical ground :—In the earliest and most important of Mr. Bes- 
semer’s patents, dated October 17th, 1855, and December 5tb, 1855, 
respectively, the blowing of air or steam, separately or conjointly, 
through molten pig iron, in order to convert it into malleable iron 
or steel, is distinctly claimed. Now, air will produce the effect, 
but steam will not, at least in the manner described by Mr. 
Bessemer. But, if one or more methods of attaining a given result 
appear in a specification, and anyone will not accomplish the 
object, the patent is ipso facto invalid in law. The law, how- 
ever, very justly prescribes a remedy for the defect, and that 
is entering a disclaimer with respect to the method or methods 
which will not succeed. That course Mr. Bessemer never 
took; but, instead thereof, he obtained another patent, 
dated February, 12, 1856, in which he claimed the use 
of air alone. This was, in fact, re-patenting part of a pre- 
vious patent; and the question, therefore, arises whether such a 
proceeding is good in law, and is to be held asa legal substitute for 
a disclaimer. As the point is one of considerable interest and im- 
portance to inventors, you may possibly be disposed to publish 
this letter. I may add that I was curious enough to obtain the 
written opinion on the subject of one of the most eminent counsel 
in patent law, and here it is :— ; ; 

“© *If one of two methods of attaining a given result fail, the 
patent is bad for insufficient specification as misleading the public, 
and not disclosing a successful practical invention. , One of the 
earliest cases illustrating this is ‘Turner v. Winter,’ decided by 
Buller in 1787; a modern case is ‘Stevens v. Keating,’ decided by 
Chief Baron Pollock in the full court. The Bessemer patent is in 
peril upon the fact as stated by you.’ p . 

‘“‘T have had this opinion during several years in my possession, 
and should probably have never disclosed it unless Mr. Bessemer 
had himself appeared as an expositor of patent law, and vigorously 
attacked a brot tentee. 

” “T am, Sir, your obedient servant, Z 

“Dec. 21. “* OBSERVER. 
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